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BBenenue

N3yueHne mnoxapHOil aBTOMAaTUKH B BBICIIUX YYEOHBIX 3aBEJICHHIX
MO’KAPHO-TEXHUYECKOro Mpopuiasi HEOOXOAUMO ISl PEHIeHUs MPAKTUYECKUX
3a/1a4, CTOSILUX Nepea paboTHUKamMu ['ocy1apcTBEHHOrO MOKAapHOI0 Ha/A30pa
[0 KOHTPOJIIO 32 MPOEKTUPOBAHUEM, MOHTAKOM M JKCIUTyaTallUell CUCTEM aB-
TOMATUYECKOW MPOTHBOMNOXKAPHON 3alIUThl. Pemenue 3tux 3agady oOycioBJe-
HO BBINOJHEHHEM QyHKUMI ['ocnoxkHaa3zopa B cOOTBETCTBUU ¢ DeaepanibHbIM
3aKOHOM O ToxapHoi 6e3omacHocTu Ne 69 @3 ot 21.12.1994 r., [lonoxeHuem
o [locymapcTBeHHOM TMOXapHOM Haa30pe (YTBEPXKAEHO MOCTAHOBJICHUEM
Ne 820 IlpaButensctBa Poccuiickoit @enepauuu ot 21.12.2004 r.) u UHCTpyK-
LMEN MO OPraHu3aly U OCYLIECTBICHUIO FOCYAaPCTBEHHOTO MOXKAPHOIO HAJl-
3opa B Poccuiickoit ®enepanun (npunoxenne k npukazy MUC Poccum ot
17.03.2003 r. Ne 132, 3apeructpupoBano B Muntocte 30.04.2003 1. Ne 4477).

TexHuuyeckue cpencTBa MOKapHOM aBTOMATUKHU pa3padaThIBAIOTCS U MPO-
U3BOJATCA JJI1 MOHTa)ka Ha 00BEKTaX B COOTBETCTBUU C TPeOOBAHUSAMH TOCY-
JAPCTBEHHBIX CTaHAAPTOB POCCHH M TEXHMYECKUX YCIOBUM HA KAXKJBIA dJIEMEHT
yCTaHOBKU. KOHTpOJIb OCYHIECTBIISIETCS HE3aBUCHUMBIMHU HUCIIBITATEIbHBIMU JIa-
O0opaTtopusiMu, akkpenuroBaHHbIMU LlenTpanbubiMm Opranom Cucremsr CepTu-
¢duxanuu B 06acTu noxapHou 6ezonacHoct B Poccuiickoit denepaiinu, ¢ Bbi-
nadeil ceptudukaTa noxapHo 6€30MacHOCTH.

IIpoexTpoBaHue MOKApPHOW ABTOMATHKH IPOU3BOJIMUTCS B COOTBETCTBUH
co CHull, HIIb u npyrumu pyKkoBOASIIMMH TOKYMEHTAMM.

MoHTaxx oKapHOM aBTOMAaTUKHU Ha 00OBEKTaX OCYIIECTBISETCS B COOTBET-
CTBHUH C BEIOMCTBEHHBIMH CTPOUTEJIBHBIMU HOPMaMH U PYKOBOASLIMMHU JOKY-
MEHTaMHu, corjiacoBanHbiMU ¢ YnpasienueM ['TITH MYUC Poccun.

OKCIutyaTanusi yCTaHOBOK ITOXKApHOM aBTOMATUKHU NMPOU3BOAUTCS B COOT-
BETCTBUM C TEXHUYECKOU JTOKYMEHTALMEN IPOU3BOIUTEIIA.

PaboTtbl 1 yciyru B 00JaCTH NPOEKTUPOBAHMSI, MOHTaXa U HKCILTyaTalluu
MO’KapHOW aBTOMATUKHU MPEANPUITUS MOTYT OKa3blBaTh TOJBKO NPU HAIWYNH
JULEH3uH, BeiganHou opranamu 'TIC.

TakuM 00pa3om CKIIaJbIBA€TCSl CTpOras CUCTEMa HOPMATUBHOM JOKYMEH-
Taluu, KOTOpas MO3BOJSET CO3JaTh €AUHbIE TPEOOBaHMS K aBTOMATUYECKOMN
MIPOTUBOIOKAPHOH 3a1IUTE OOBEKTOB.

[lo>xapHass aBTOMAaTHKa SBJISETCS OJAHUM U3 3(PPEKTUBHBIX TEXHHUYECKUX
cpeacTB 60prOBI ¢ moxkapamu. OaHako 3 PEKTUBHOCTh JIOCTUTAETCS TOJIBKO B
TOM CIIy4yae, €CJIM Ha BCEX JTamax OT MPOU3BOJCTBA TEXHUUYECKUX CPEICTB 10
AKCIUTyaTallu CUCTEM Ha O0BEKTE COONIOAArOTCS TpPeOOBaHUS HOPMATHUBHO-
TEXHUYECKOU TOKYMEHTALNH.



OCHOBHBIE TEPMUHOJIOTHYECKHUE MOHATUS B 00JaCTH MOXKapHOW aBTOMAaTH-
ku onpeaensatorces no 'OCT 12.2.047-86 (CCIIb IloxapHas Ttexuuka. Tepmu-
HbI U onpenenenusi). B coorBerctBun ¢ '[OCToM ycTaHOBKA MOXKApOTYILIEHUS —
3TO COBOKYMHOCTb TEXHUYECKHUX CPEJCTB JJIA TYLIEHUS MOKapa 3a CYET BbIIYyC-
Ka OTHETYIIAILETO BEIIEeCTBA; YCTAHOBKA MOXApHOW CUTHAJIM3AIMU — 3TO COBO-
KY[THOCTh TEXHHYECKHUX CPEJCTB, YCTAHOBJIEHHBIX Ha 3aUIUIIAEMOM OOBEKTE,
JUIs OOHapyXKeHUs ToXkapa, o0pabOTKu, MPEACTaBICHUS B 3aJJaHHOM BUJIE W3-
BEILICHHS O MOXKape Ha 3TOM 00BEKTe, crenuanbHOM nHpopMaluu 1 (KUIu) BbI-
a4l KOMaHJ Ha BKJIOYEHHE aBTOMATUYECKUX YCTAHOBOK IMOXKAPOTYLIEHUS U
TE€XHOJIOTUYECKUX YCTPOICTB.

VYCcTaHOBKM MPOTUBOMOKAPHOM 3alIUThl O0OBEKTa MOTYT OOBEAUHSTHCS B
€AMHYI0 CHUCTEMY — aBTOMATHU3MPOBAHHYIO CUCTEMY YIPaBJICHHUS MOKApPHOM
6e3omnacHoctbio (ACVYIIB).



I'nmaBa 1l
ABTOMATHYECCKHE YCTAaHOBKH MOKAPOTYLICHUS

1.1. HUcropuyeckne cBeaeHnsi 00 yCTAaHOBKAaxX
MOKapoOTylIeHU A

[lepBasi ycTaHOBKa BOJISHOTO MOKAapOTYUIEHUs ObLIa MPEASOKEeHA B
1769 r. copatnukom U. U. Tlomynonra K. JI. ®ponoseim. B despane 1770 r.
K. 1. ®posioB npeacTaBui yrnpasiasionieMy 3MENHOTOPCKUM PYIOYIPABIEHUEM
(Anraiickuil kpai) MojAeNb M MOJIPOOHOE omHcaHue ycTaHOBKH. M300peTeHue
MPEACTABIIIO COOOM CTallMOHAPHYIO HACOCHYIO YCTaHOBKY C BOJOMPOBOIHOM
CEeThIO NI aBTOMaTH4YecKoro noxxkaporymienus. M3ooperenue K. J[. ®ponosa no
PacCHoOpsKEHUIO YIIPABIISIOErO PYIOYNPaBIEHUEM ObLIO MOJ0XEHO B apXHUB U
naxe He Obuto 3amaTeHToBaHO. Uepes 36 nmer B 1806 r. anajmoruyHas aBToMaTH-
YyecKas YCTaHOBKA BOJSIHOI'O MOXapOTYyIIEHUs Obljla 3alaTeHTOBAaHA aHIIuYa-
HUHOM [[x. Kopu. OH npesoxul MpoJIoKUATH B 3aIIAIIAEMOM MTOMEIIEHUH CETh
TpyOONpPOBOAOB OT BOJOHAMOPHOrO Oaka, a Ha CETH YCTAaHOBUTh OPOCHUTENH C
MEJIKUMHU OTBEPCTUSAMH. B 3amuimaeMoM MOMELIEHUH NMPOTATUBAICS TOPIOYNMA
LIHYp, NPU NEPErOPaHUU KOTOPOTO OTKPBIBAINCH 3aMKH, YAEPKUBAIOIIME KIa-
MaH, KjJanaH ocBOOOXKAJICs, U BOJA MOCTyHalla K OPOCUTEIISIM.

IlepBble ClIpUHKIIEpHBIE YCTAHOBKM Havyaju MOSABIATECA B KOHLE XIX B. mo-
cie Toro, kak aHrnu4yanuH C. [appucon B 1864 r. pa3pabortan CpUHKIEPHBIMA
opocutenb. BonbIIy0 poiib B pa3BUTUU CIPUHKIEPHBIX YCTAaHOBOK CBITPaJH
npennpuumurBble amepukanipl — I'. [lapmenu u ®@. ['punnens. B konue 60-x rr.
XIX B. OHM pa3BWIM OYpPHYIO AESATEIBHOCTh MO YCOBEPIICHCTBOBAHUIO, MTPOU3-
BOJICTBY M BHEAPEHUIO 3TUX CUCTEM BO MHOTHMX CTpaHax mupa. llepBbie aBTOMA-
TUYECKUE YCTAaHOBKHM BOJOTYIIEHUSI (GUPMBbI «['pUHHENB» MOSBUIUCH B 3amaj-
Hoii EBpomne B 1882 r., a B 1902 r. @. ['puHHenbp 3amaTeHTOBAJ] 3allOPHO-
MIyCKOBOE YCTPOMCTBO, SIBUBIIEECS MPOOOPA30M HBIHEITHUX 3aMOPHO-ITYCKOBBIX
YCTPOWCTB B CIIPUHKJIEPHBIX YCTAHOBKAX.

B Poccuu cripuHKIIEpHBIE YCTAHOBKM HAadasd NOSABIATHCS B KOHIE XIX B.
[Tonynspu3npoBanu UX MHOTHE PYyCCKHE MHKEHEpPHI U cpeau HuX A. A. Ilpecc,
paboThl KOTOPOTO MO 3aUUTE NPEANPUATUNA COIPUHKIEPHBIMU YCTAHOBKAMU He-
OJTHOKPATHO M3[aBAIIMCh KaK B MPEAPEBOJIIOLIMOHHOE BpEMS, TaK U B TOJbI CO-
Berckoi Bractu. K 1918 r. B Poccun HacuuthiBasiock okoio 900 npeanpusatuii
TEKCTUJIbHOM, PE3MHOBOM M MEOEIbHOW MPOMBIIUIEHHOCTH, O0OPYIOBaHHBIX
CIPUHKJICPHBIMHU ycTaHOBKamu [1-3].

B 1926 r. B crTpaHe ObUIO OpPraHU30BaHO AaKIIMOHEPHOE OOIIECTBO
«CrIpuHKIIEp», KOTOPOE 3aHUMAJIOCh BHEJIPEHUEM HOBBIX M BOCCTAHOBICHUEM
BBILIEIINX U3 CTPOSI CIPUHKIIEPHBIX YCTAHOBOK.



IIpruMepomM aBTOHOMHOW aBTOMAaTHYECKOM YCTaHOBKM BOJSHOIO II0XKapoO-
TYIIEHUS] MOXET CIYXHUTh CTallMOHAPHBIA aBTOMATUYECKHH IIETOYHO-
KUCIOTHBIA orHetymuTens «llled» koHcTpykimu nzodperarens PaabKOBCKOTO.
Or"eTymmTesb COCTOSI U3 IByX OCHOBHBIX YacTeil: COOCTBEHHO OTHETYIIUTENS
U CBSI3aHHOTO C HUM 3JIEKTPUYECKOTO CUTHAIIM3ALIMOHHOTO YCTPOMCTBA, a TaKXKe
MPUCTIOCOOJICHUS 1JIs1 IPUBEJICHNUS OTHETYIINUTENS B JIEUCTBHE. 3apsAoM IJIs Or-
HETYILIUTEIIS CIYXaT: pacTBopsemble B 60 Kr BOJbl 6 KI' ABYYTJIEKUCIIOW COJIbI;
850 r cepHol KuCIOTHL. PacTBOp cojbl (111€710YHOM ) HATMBAETCS B KOPITYC OTHE-
TYIINUTENS, @ CEPHON KUCIOTOM HAMOJHAETCS MoMeliaemMasi B CeT4aToM LIMJIMH/I-
pe KHUCIOTHAsI K0yi0a, BHYTPh KOJIObI BCTaBISETCA CTEPKHEBOM yIapHUK, KOTO-
pBIi IPUBOAMUTCS B ACHCTBUE TPY30M, YAEPKUBAEMbIM OT MaJI€HUS JIETKOIUIaB-
KOW mpoOKOM TepMocTaTa, U3roToBIeHHON U3 cruiaBa Byaa. Tepmocrat npen-
CTaBJIsIET COOOM paMKy C MPY>KUHHBIMU METANIMYECKUMU KOHTaKTaMH, pa3be-
JUHEHHBIMH 300HHUTOBOM (MM (PUOPOBOM) MIACTUHOM-HOXKOM, HA MeTaJlJInye-
CKYIO PYKOSITKY KOTOPOI'O HamauBaloT JIETKOIUIaBKYIO MpPOOKy. OT KOHTaKTOB
TepMOCTaTa CUTHAJ MepeAaeTcsi Ha MPUEeMHO-KOHTPOJIbHBIN Npubop, KOTOPHIH
BbIIA€T 3BYKOBOW M CBETOBOM CUTHAJIBI (DIIEKTPUUECKUM 3BOHKOM U 3JIEKTpUYe-
CKOM JIAaMITOUKOM ).

B 1927 r. M. [lopdupseB BriepBble TPEATOKUIT METOAUKY TPUOIMKEHHOTO
pacueTta COPHHKIECPHBIX YCTAaHOBOK, KoTopas mo3aHee (B 1933 r.) Oblia yTouHe-
Ha U JomnoiHeHa uwxxenepom B. I'. JlobaueBbIM.

HaubGonee nosHbie U cUCTEMaTU3UPOBAHHBIE (1J1s1 TOTO BPEMEHU) CBEACHUS
00 yCTpOMCTBE M 3KCIUTyaTalluu CIPUHKIEPHBIX U JPEHUYEPHBIX YCTAHOBOK CO-
nepxarcs B kaure E. A. Telixmana «CrnpuHKIepHOE U ApeHYepHOe 000pya0Ba-
Hue» (1937 r.).

B npeaBoeHHbIE TOBI HA OCHOBE OOCTOSITENBHBIX MCCIEIOBAHUMN MO TUI-
paBiauke H. A. TapacoBa-AranakoBa OKOHYaTeIbHO C(HOMUPOBAIACH METOJUKA
pacyera CIpUHKIEPHBIX U JIPEHUYEPHBIX yCTaHOBOK. OHA UCMONB3YyEeTCs B MpaK-
TUKE MpoekTupoBanus u ydyeOHom nporecce Axagemuu ['TIC MUC Poccun B
HACTOsIIIIEE BPEMS.

VYCcTaHOBKM BOJSHOIO MOXKApPOTYUIEHUS MOJYYHJIM HauOoJiblliee pacripo-
CTpaHEHHE B aBTOMATUYECKON NMPOTHBOIOXKAapHOM 3amure. Pacnpenenenue Bo-
JSIHBIX ycTaHOBOK moxkapotyimieHus (YIIT) mo oTpacisiM HapoJHOTO XO3sIiCTBa
XapaKTepu3yeTcs CIEeYyIOUMMHU JaHHBIMU: 00bEKThI MPOMBIIIIIEHHOCTH — /7 %);
KyJIbTYpHO-3peNuIHble yupexaeHus — 7,8 %; oObekTsl 3HepreTuku — 6,2 %);
ckJajibl, 6a3bl — 3 %; npoune 00beKThI — 6 Y.

[IpyMeHeHue MeHbl Uil TYHIEHUS M0XapoB ObUIO MPEJIOKEHO PYCCKUM
uwxeHepom A. I'. Jlopanom B 1902 1. IlepBrie onbiThl A. I'. JIopan mpoBoaui ¢
pacTBOpoM OMKapOOHaTa B BOJE, IEUCTBYS HAa HEro KucioToi. B xayectBe me-
HOOOpa3oBaTesst OblT MPUMEHEH JIAKPUYHBINA 3KCTpakT. [leHa, monyyeHHas Ta-
KUM 00pa3oM, Obula Ha3BaHa xumuueckoil. A. I'. Jlopan Takxe BrepBbiC



MIPUMEHWJI Pa3JeNIbHYI0 NOJady KHUCJIOTHOTO M IIEJIOYHOTO PacTBOpa K MECTY
noxkapa mno tpydoam c momombio Hacoca. O pe3ynbTaTax CBOMX HCCIIEI0Ba-
Huit A. I'. Jlopan ponoxun 1 nexabpst 1904 r. Ha 3acegaHMM XMMHYECKOM CEK-
uuu Pycckoro texuumdeckoro odmectna. [louck 3¢hpekTuBHBIX OrHETYyIIAIINX
CPEICTB MpHUBEN K pa3paboTKe BO3AYLUIHO-MEXaHUYECKOW MEHbI, MPEII0KEH-
HoH A. I'. JlopanoM. OH moay4ms1 BO3AYIIHO-MEXAHUYECKYIO MIEHY C MOMOIIBIO
yraekucaotsl. K coxxanenuto, 3Tu n300peTeHus He HallId npuMeHeHus B Poc-
cun. Pan marentoB A. I'. JlopaH, KpaliHe HYKIAIOIIMICSA B CPEICTBAX, IPOAAI
B ['epmanuto. Ilo narenty, kymienHomy y A. I'. Jlopana, ¢pupma «ToTanby»
(I'epmanus) Havana BbIMYCKAaTh 00OPYIOBAHUE JJIsl TYIIECHHUS MOXKapa BO3YIII-
HO-MEXaHUYECKOH IEHOMU.

B nauane XX B. poccuiickoe akimoHepHoe oo6miectBo «IIIDd» pazpabdora-
JIO U HAa4yajo BBITYCKaTh aBTOMAaTHUYECKHME YCTAHOBKM XMMHMYECKOT'O IEHHOIO
TYIIEHUs C TEMIOTPOocoBbIM MyckoM. B 20-x rr. XX B. aBTOMaTH4ecKue ycra-
HOBKHM XMMHUYECKOI'O MEHHOIO TYIIEHHsI ObLIM HECKOJIBKO YCOBEPIIECHCTBOBAHBI
nwxenepom C. JI. borocnosckum, kotopeiii BMecTe ¢ M. I'. XonyeBsiM co3aan
MIEHHBIN CIPUHKIIEP U pa3paboTan cXeMy YCTaHOBKH.

B konue 20-x — Hayane 30-X IT. COBEpLIEHCTBOBAHUE MEHHBIX CPEACTB TY-
LIEHUS MTPOXOAUIO B OCHOBHOM M0 JIMHUU CO3JaHUs OTHETYLINUTENIEH U CTALNO-
HapHBIX YCTAHOBOK HEABTOMATHYECKOTO JEHCTBUS, a TaKKe pa3pabOTKU pelen-
Typ pasziuyHOro Tumna neHooOpazyromux BeniectB. Tak, B CCCP B 1927 .
B. 1. I'Bo3neBbiM-MIBaHOBCKMM OBLIT CO3/1aH MIEHOT€HEPATOPHBIN MOPOIIIOK.

B llentpanbHoil Hay4HO-HCCIIEAOBATEIBCKOW TMOXApHOU Haboparopuu
(IIHUUIT) ycmemHo Ben pabOThl MO  MCIOJB30BAHUIO  BO3YIIHO-
MEXaHWUYeCKOUN meHbl s TymeHus noxapoB JI. M. Pozendensn. Emy npunan-
nexut uzodperenue B 1937 r. BBICOKOKpPaTHOW BO3AYLIHO-MEXaHUYECKOM IEHBI,
pelenTypsl «MaciasiHOM MeHbD» (MPUMEHSIACh ISl TYIIEHUS] CIUPTOB), a TaKXkKe
co3gaHue ycTaHoBKM st TymeHus cnuptoB. HHUUIIII 6b11m pa3paboTansl ne-
HOAKKyMYJISITOPBI ISl TOJYYEHUsI XMMUYECKOW NEHbI U BO3AYLIHO-TIEHHAs yC-
TaHOBKa, JEHUCTBYIOLAs 110 IPUHLIUITY JBOWHOU IKEKIUU.

ABTOMaTUYECKHE PEAKTUBHBIE NIEHHBIE YCTAHOBKHU BBITYCKAJIHNCH JABYX TH-
MOB: YCTAaHOBKH, IEUCTBYIOIINE OT CMELICHUS TEHOO0OPa3yIoIUX PaCTBOPOB ca-
MOTEKOM, IO BIUSAHUEM UX TSHKECTH, M MPEJHA3HAUEHHBIE JJIs1 0OCITYKUBaHUS
00BEKTOB ¢ HEOOJBIION 3alUIaeMON MIONIaALI0 (HEOOBIIOTO JUaMeTpa pe-
3epByapsl 1 0aku ¢ JIBXK) mocpeacTBom nmomaun neHbl KOMIAKTHOW CTpyeH; yc-
TAHOBKH, JIEMCTBYIOIIME MOJ JABJIEHUEM C)KATbIX T'a30B U 00OpyAyeMbIe IS
3alUThl OOBEKTOB, UMEIOLIMX OOJIbIIME 3alIUIIaeMble IUIOMAaN (IPOU3BOICT-
BEHHbIE U CKJIAJCKUE MOMELIEHUs), B KOTOPHIX M0/1aya MEHbl OCYIIECTBIISIETCS
CIIPUHKJIEPHBIMU OPOCHUTEIISIMHU.

ABTOMAaTHYECKHE YCTAHOBKH OOOMX THUIIOB MPAKTHUYECKH BCET/la COEIUHS-
JUCh C CHUTHAJU3AlMOHHBIMU YCTPOWCTBAMM, HEMEUIEHHO W3BEIIABIIMMU O



Hayaje ux paboThl. YCTaHOBKA MpeJCTaBiisia cOOOM MEIHBIM OCBUHIIOBAHHBIM
HUAJTUHIPUYECKHUIM 0aK C TOMEPEUHON Meperopo Ko, pas3iensoniell 6ak Ha JBe
paBHble yacTu. OJlHa YacTh 0aka 3amoJjHsAJIach COJOBOJAKPUYHBIM (MIJIM caro-
HUHOBBIM) PacTBOPOM, a ApPyrasi — c’I1a0OKHCIOTHBIM PACTBOPOM CEPHOKHUCIIOTO
amtoMuHUS (WM riauHo3eMa). HamonmHenue kaKaoil moJIOBUHBI Oaka MPOU3BO-
JUJIOCh Yepe3 CUMMETPUYHO PACIOJIOKEHHBIE HA 3TUX MOJIOBUHKAX OTBEPCTHS,
3aKpbiBaeMble Kpbllikamu. [locepennHe 0aka MOHTHpOBANIach CMECHTENIbHAs
kamepa. [Ipu momoim 3KCUEHTPUKOBON OCH OaK YKpEIUnsuics MOJBUKHO B XKe-
ne3Hoi pame. Ha Oake ¢ momoInbio KpOHIITEHA, HEMOJIBIXKHO yCTaHABIIMBae-
MOT'O Ha BEPXHEN 4acTu pambl, 000pyJ0BaIOCh CUTHAIbHO-KOHTAKTHOE yCTPOii-
CTBO. 3apsKEHHBII Oak Mpy MOMOIIM LUEMOYKH, UMEIOIIEH OJTHO UM HECKOJIBKO
3BEHbECB M3 JIETKOILJIABKOI0 METAJUIA, YCTAHABIMBAJICSA B HAKIOHHOM IIOJIOXKE-
HuU. OQUH KOHel JETKOIJIaBKOM LIEMOYKH MPUKPEIUISICS K Koprycy Oaka, a
IPYrol — K OAHOMY W3 NPYKUHHBIX, PbIYaXKHBIX KOHTAKTOB CUTHAIU3ALIMOHHO-
ro yctpoictsa. B TakoM nosioxxeHun 06ak, CTpeMsCh OMPOKUHYTHCS KpPBIIIKAMHU
BHM3, JIEP/KAJI LEMOYKY B HATSHYTOM IOJIOKEHHUH, IPU KOTOPOM LIENOYKa OTTS-
TUBaja OJUH KOHTAKT OT APYTroro.

B cniydyae BO3HMKHOBEHMs IOXKapa pacIulaBIsUIOCh JIETKOIUIABKOE 3BEHO
LeNOYKH. bak, He caepKUBAaeMBbIN LIEITOYKOU BO B3BECHHOM COCTOSIHUU Ha CBO-
€l OCH, OIPOKUABIBAJICA KPBIIIKAMU U CMECUTENIbHON KaMmepoul BHU3. [Ipu Tta-
KOM MOJIOKE€HHUH 0aka meHooOpa3yrolue pacTBOPbI, JUIIb CIerka NPUKPHITHIE B
CBOMX OTJEJIAX JIEFKOMAJAONIMMU KPBIIIKAMH, BBUIMBAJIUCHh B CMECHUTEIIBHYIO
KaMmepy, npeoOpa3ysich B MEHY, KOTOpas MOJ JAaBICHHEM BbIICISIOUICHCS NpH
ATOM YIJIEKUCIOThl KOMIAKTHOW MAacCOW NMOKpPBIBaja TOPSUIYI0 MOBEPXHOCTD.
OcBOOOXKIEHHBIN BCIEACTBUE pa3pblBa LEMOUYKH KOHTAKT 3aHUMAJ CBOE MEPBO-
HaYyaJIbHOE MOJIOKEHNUE COMKHYBILIUCH (MM PA30MKHYBILIUCH) C APYTUM KOHTaK-
ToM. [Ipu 3TOM PHUEMHO-KOHTPOJIbHBIN MPUOOP BbIJIaBaJl 3BYKOBOM U CBETOBOM
CUTHAJIbI U OJJHOBPEMEHHO CUTHAJIM3UPOBAJI O pabOTe MEHHOW YCTAHOBKHU.

IleHHBIE CIIPUHKJIEPHBIE YCTAHOBKU BBIITYCKAJIUCh B JIBYX BapUaHTaX: IO
TaK Ha3bIBAEMOM OJHOIIPOBOJHOW U ABYXIIPOBOJHOU cxeMe. U Te u apyrue neu-
CTBOBAJIN IOJ JABJIEHUEM CKAThIX I'a30B.

[TpumepoM 00HONPOBOOHOU NEHHOU CHPUHKIEPHOU YCMAHOBKU MOXET CITy-
KUTh YCTAaHOBKA, pa3pa0OTaHHAsi MHXKEHEPOM bOrocioBckuM. YcTaHOBKa CO-
CTOsJIa U3 ABYX 0akoB (BEIMYMHBI KOTOPBIX OMNPENESINCh pa3MEpaMH 3alllu-
naemMoro nomerenus). OnuH 0ak npegHazHavyaucs A MEeJI0YHO-TaKPUYHOro,
a Ipyroil — mns ci1abOKHMCIOTHOrO pactBopa. B kaxaom 6ake MOHTUpOBaslach
cuponHas TpyOka. KoHubI cuOHHBIX TpPyOOK BBOAMIUCH B OOIIYIO CMECUTENb-
Hyto kamepy. [luTaromuii TpyOOnpoOBOJ COENUHST HUKHIOI YacTh CMECUTENb-
HOM KaMepbl U PACHPEAEIUTENBHYI0 CETh CO CIPUHKIECPHBIMU OpPOCUTEISMH.
Ha nuTaromemM tpy0onpoBoje (HEJAIEKO OT CMECUTENbHON KaMephl) YCTaHABIIH-
BaJIC CUTHAJIbHBIM MaHOMETp. YCTaHOBKA CHa0Xajgach KOMIIPECCOPOM



(un GaNITIOHAMM € KUAKOM JTBYOKHCBHIO YIJIepoja), KOTOPBIM COEAUHSIICS C MO-
MOIIBI0 TPYOOTIPOBOIOB C BEPXHUMH YACTSAMHU 0AKOB, C HIETOYHO-TAKPUUHBIM U
C1a0OKHUCIIOTHBIM pPacTBOpPaMH, U C BEPXHEHl YacThbIO CMECUTENIbHOW KaMephl.
Ha sToM TpyOonpoBojie ycTaHaBIMBAIMCh MAHOMETPBI, KOHTPOJIUPYIOIIUE CO3-
JlaBaeMoe B yCTaHOBKe kommpeccopom aasienue (ot 0,2 no 0,4 Mlla).

[Ipy BO3HMKHOBEHMH TOKapa cpabaTeiBasl crpuHkiep. [locine atoro nas-
JIEHUE B CMECUTEIbHOU KaMepe, pacipeleTuTeNIbHOW CeTH, MUTalouEeM Tpyoo-
poBojie najgano a0 armocdepHoro. [loa aelicTBUEM OoCTaBIIErocsi HEU3MEHHBIM
JaBJICHUS B 0aKkax IMETOYHO-JIAKPUYHBIA U CIIA0OKUCIOTHBIM PacTBOPHI BrOHSI-
JUCh B CU(GOHHBIC TPYOKH M MO HUM TIOCTYNAJIM M B CMECHUTEIBHYIO Kamepy.
Berynas B cMecuTenbHON Kamepe B peakltio, pacTBOPHI MPEBpaIaIUCh B MIEHY,
KOTOpast MO/ JCHCTBUEM JAaBJICHUS BBIICISIOMIEHCS MTPU PEAKIIMH YTIIEKHCIOTHI
M0/IaBaJIach B paclpeleNuTeNbHYI0 ceTh K opocutensiM. Kak Tonbko cpabatbl-
BaJl MEpBbIA CHOPUHKIEP, NAAaJI0 JaBJICHUE B TPYOONPOBOJAE paclpeneuTeNb-
HOM ceTH U nuTarlleM TpydornpoBoje. B aTom ciyyae cpabaThiBasl CUTHATBHBIN
MaHOMETp, 3aMBIKAJIUCh JJICKTPUUYECKUE KOHTAKTHl CHUTHAIM3AIMOHHOTO YCT-
POMCTBA U BBIAABAIUCH 3BYKOBOM M CBETOBOM CUTHAJIBI O BO3SHHUKHOBEHUU IIO-
xapa. [lonyyeHnHas Takum 0Opa3oM MeHa UMella HU3KY KPaTHOCTb.

Jlist monmy4yeHus: TieHbl 0oJjiee BBICOKOM KPaTHOCTH MCIOJIb30Balach O8yX-
NPOBOOHAs CHPUHKIEPHAsl YCmaHoeKka. B ycTaHOBKaxX NTaHHOIO THUMA, KaKk U B
OJIHOIIPOBOAHBIX, UMEJICS 3aac MeHO0Opas3yloIINX PacTBOPOB, KOTOPhIE HaJIM-
BaJIUCh B JIBa 0aKa OJIMHAKOBOM €MKOCTH. PacTBOpHI MogaBaiuch Mo OTAEIbHBIM
TpyOOTIPOBOAAM 0 CaMbIX CIPUHKIEPHBIX TOJOBOK (MJIM MHBIX CMECHUTEIbHBIX
YCTPOMCTB). PacTBOpBI BBHITECHAIUCH U3 0AKOB B TPYOOIPOBOJBI C MOMOLIBIO
cu(OHHBIX TPYOOK MOJI IaBJICHUEM CXKaThIX T'a30B (BO3AyXa WU JIBYyOKUCH YT-
Jepo/ia), MOCTYMAIOMKUX B 0aKK OT KOMIIPECCOPHBIX YCTAHOBOK (MJIM OT Oauio-
HOB C CXaThIM BO3yXOM WJIM JBYOKHUCBIO yriiepoaa). [lo Hauana paboTsl Tpy-
OOIPOBO/IbI YCTAHOBKH 3aIOJIHSUIUCH Ta30M OT KOMIIPECCOPHBIX YCTAHOBOK (MIIH
oT 0aJUIOHOB C JIByOKUCBHIO YTJIepoJia), MpudeM JaBjeHHE ra3oB B TPyOOIPOBO-
Jax U JaBJeHUE Ha pacTBOPHI B 0aKax yCTaHABIMBAJIOCH OJUHAKOBBIM. CMeln-
BaHUE pPacTBOPOB, 0Opa30BaHME NEHBI U €€ Pa3OpbI3rUBAHUE MPOUCXOIUIO C
MTOMOIIBIO CIENUATBHBIX CMECUTEIBHBIX YCTPOWCTB — IEHHBIX CIPUHKIICPOB.
[TprmeHsieMble TIEeHHBIC CIPUHKIICPHI MOJKHO pa3/IeUTh Ha TPH THIA: YCTPOUCT-
Ba, B KOTOPBHIX PacCTBOPHI BCTPEUAIHCH U MEPEMEINTNBAINCH; YCTPOHUCTBA, B KO-
TOPBIX PACTBOPBI BCTPEUATIUCH HA XOY; YCTPOMUCTBA, C MOMOIIBIO KOTOPBIX pac-
TBOPBI CMEILIMBAIIUCH CBOOOTHO — B BO3JIyXE€.

Ilpumepom nepeoco ycmpoucmea Moxcem CAYHCUMb CNPUHKIEPHAS 20-
n08Kka Koucmpykyuu boeocnosckoeo. ITa TOJNOBKA MpeJCTaBisiiIa coO0l Me-
TAJJIMYECKUNA 1ap ¢ OTBEPCTUSIMH. BHYTpu 3TOrO 11apa MMeNIUCh JBa METa-
JUYECKUX TOJyIIapusi, paclojiaraBIIMecs] CBOMMH KpasMH Ha HEKOTOPOM
pPacCTOSIHUU JIPYT OT Apyra. BHYTph TOJIOBKH BBOJIUINCH TPYOOIIPOBOIBI JIIISI
MOoJayu IIEeJOYHOT0 MU KHUCIOTHOTO pacTBopoB. OTBepcTuss TpyO BHYTpH



TOJIOBKH 3aKpPBIBAJIMCh KJIANIAHAMU, KOTOPBIEC YAEPKUBAIUCH B NPUKATOM CO-
CTOSSHUU C IIOMOILBIO 3aMKa, COCTOSIIETO U3 JABYX LIAPHUPHO COCAUHEHHBIX
KOJICHYATBIX pblYaroB. J[JTMHHBIE KOHIBI PIYaroB NPUTATUBAINCH IPYT K APYTY
[IPY TIOMOIIY CIIEHUAIBHOIO METAJUIMYECKOTO XOMYTa, CIIAsHHOrO cruiaBoM By-
na. KopoTkue KOHIIbI pbl4aroB 00ecreunBaii 3aKpbIBaHUE KIalaHoB.

IIpy BO3HUKHOBEHUH I10XKapa PACIIABIIIICS JIETKOIIABKUM IPUIION U pac-
naJaliuch MIACTUHBI XoMyTa. KOHIIBI ppIuaroB (HECTATMBaeMble XOMYTOM) pac-
XOAWINCHh B CTOpoHBI. KinamaHsl, 3aKkpbiBaroniyue TpyOsbl Moj AeHCTBUEM JaBie-
HHUs pacTBOPOB, OTKPBIBAIUCH. PaCTBOPBI yCTPEMIISIIUCH BO BHYTPEHHIOIO YacTh
IIEHHOM T'OJIOBKM W HAa4YMHAJIM CMELIMBATHCSA CHayajga B IIPOCTPAHCTBE MEXAY
[VIyXAMU TOJIYIIAPHUSAMH, a 3aTEM B KOHLEHTPUYECKOM IMPOCTPAHCTBE MEKAY
Hapy>KHOM IapOBOW MOBEPXHOCTHIO TOJIOBKU U noiymapusmu. OOpasyromascs
IIPY OTOM [I€HA Yepe3 OTBEPCTUSA B LIAPOBOM IMOBEPXHOCTH I'OJIOBKH IIOCTYyIajla B
oyar rnosapa.

Tak kak npu 3TOM croco0e 00pa3oBaHMsI BHYTPHU IIAPOBOM TOJOBKH TEHA
HE NPOXOJuja JJIMHHOTO MyTHU MO TPyOONpOBONY, OHA BBIXOJUT M3 ammapara
KOMITAKTHOM U CTOMKOM.

IIpumepom cmecumenvHo20 YCMpOUCMBEa 6MOpPO20 MUNA Modlcem Ciy-
JHCUMb NEHHBIU CRPUHKIEp KOHCcmpyKyuu Xenyesa. DTOT CIPUHKIIED MPEICTAB-
75171 cOOOM IBOMHYIO MEJHYIO KaMepy, COCTOSIIIYIO U3 WJIMHAPUYECKON YacTh U
KOJIBLIEBOM YaCTH, OXBATHIBAOLICH HUIMHAPUYECKYIO. /[BOMHAas MeaHas KaMmepa
MMeJIa 1Ba BXOJHBIX OTBEPCTHUS.

OnHO OTBepcTHE BENO B LEHTPAJIBHYIO LWIMHAPUYECKYIO 4acThb KaMEPBI,
ApYyroe — B KOJBLIEBYIO 4acTb. Yepe3 OJTHO OTBEPCTUE K I'OJIOBKE IO OTIAEIBHOMN
TpyOe MOABOIMIICS IEIOYHO-TAKPUYHBIN, a uepe3 Ipyroe, TAKxKe Mo OTAEIbHON
TpyOe, — KUCIOTHBIA pacTBop. OTBEpCcTHE B JIHE LEHTPAIBbHOM YacTU Kamepbl
CBSI3bIBAJIO KOJIBLIEBYIO U LIEHTPAIBHYIO 4YaCTU KaMepbl. /J[HO KOJIbLEBON KaMephl
MpEeACTaBIIsI0 cOO0M MeMOpaHy U3 TOHKOTO MEIbXHOPOBOIO JIKCTa C OTBEPCTH-
eM B 1eHTpe. MeMmOpaHa 3a)kuMajach BBEPTHIBAEMBIM CHHU3Y B TEJIO T'OJOBKH
MEJHBIM KOJBIIOM CO CTPEMEUYKOM, BHH3Y KOTOPOI'O YKpeIisiigach pa3opbl3ruba-
TenpHasg po3erka. OTBepcTHE W3 LEHTPAIBHOW YacTH KaMepbl 3aKpbIBAIOCH
CTaJIbHBIM IIAPUKOM, CAASAIIMMCS Ha CI0M MATKOTrO MeTailia. Beixox u3 xosblie-
BOUM 4acCTH KaMmepbl 3aKpbIBAJICS CTEKIIIHHBIM NOJyCc(hEepUUYECKUM KJIanaHOM, KO-
TOPBIN NOAJEPKUBAJICS MOCPEICTBOM MEIHOM YallledKu OOBIYHBIM CIPUHKIIEP-
HbIM 3aMKOM. CTEKJISIHHBIN KJIallaH, B CBOIO OYEPEAb, NOAJECPKUBAIT U IPHUKU-
MaJl K ce[Uly LIapUKOBBIA KianaH. PaccMoTpeHHas aBroMaTuyeckas NeHHas ro-
JIOBKa BBOJIMJIACh CBOMMH HITYLIEpaMU B JIBOMHOM TpyOOIpOBOJ aBTOMaTHye-
CKOW IIEHHOM CIPUHKIIEPHON YCTaHOBKH. [Ipy BO3HMKHOBEHUHU I10XKapa IIaBUII-
Cs1 JIETKOIUIaBKUM cIuiaB Byna u pacnanancs 3aMOK I'OJIOBKHU.

OTKpBIBaIMCH U BBINAAIU HAPYXKY IIAPUKOBBINA U MOTyC(hepruyecKuid Kia-
nanbel. Haxonsmuecs nox gaBieHHeM B TpyOax MeHOOOpa3yrolue pacTBOPHI
YCTPEMJUIUCh 4€pE3 OTBEPCTHUs. B TOJOBKE BHYTPb €€, B LEHTPAIbHYIO U
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KOJIBIIEBYIO KaMepbl, a U3 HUX — B 0OIlEe BBIXOJHOE OTBEPCTHUE U3 T'OJIOBKH.
BerpeTuBiuck Ha myTH K BBIXOAHOMY OTBEPCTHIO, PACTBOPHI B pe3ybTaTe Obl-
CTPOro XMMHUYECKOTIO B3aUMOJEHCTBUS MPEBPAIAINCh B MEHY, KOTOpasi, BbITe-
Kasi IO/l IaBJICHUEM 4Yepe3 BBIXOJHOE OTBEPCTHE, YAapsulach O CIPUHKIEPHYIO
PO3ETKY M MOCTyNana B oyar rnoxapa.

Ilpumepom cmecumenvHo20 yCmpoucmea mpemve20 Muna Moxcem CJy-
HCUMDb NeHHbIU cnpunkiep cucmemsl bococnosckoeo. Tlo 3Toit cucrteme 1S mne-
HOOOpa30BaHUsl MOTYT OBbITh CBOEHBI CIPUHKIIEPHI Jto0oro tuna (kak ['puHHe-
1, Tak ¥ Jlunzepa). CripuHKIIEphl pacronarajuch Ha ONPEAEIIEHHOM paccTos-
HUU BBIXOJAHBIMH OTBEPCTHSAMU APYT K JIPYTy, HEMOJABUKHO HABUHUYMBAIUCH HA
KOHIIbI TPYO, MOJBOASIIMX OT UEHTPAIbHBIX OAKOB MEHHOW CHPUHKIEPHON yC-
TAHOBKH IMEHOOOpa3yIoIMe PacTBOPHI M PACIOIAraBIIMXCsS MOJ MOTOJKOM 3a-
IIUIIIAEMOro MoMenieHusl. B BbIpe3bl Ha KOHIAX phIYaroB, TNIOTHO MPUKUMAIO-
IIMX K ceJjiaM KJamaHbl ¢ pa3OphI3TUBAIOLIMMU PO3ETKAMHU U 3aKPBIBAIOLIUX
BBIXOJIHbIE OTBEPCTHS CIPUHKIEPOB, BBOAWIACH JUIMHHAS MenHas peika. K ox-
HOMY KOHIly peHKH MPUCOEIHNHSIIACh MEJIHAs JIaCTHHA, COCTaBJIEHHAs C MOMO-
b0 criaBa Byaa M3 HECKOJNBKMX OTHAENBHBIX 4YacTed. B TakoMm cocTosiHMU
CABOCHHbBIE CIIPUHKJIEPHI MPEACTABIISIA COOON KECTKYI0 CHUCTEMY, XOPOLIO Ie-
PEKPBIBAIOLIYIO BBIBOJIHBIE OTBEPCTHUSl PA3BOASAIIMX TPYO 3apsKEHHOW MEHHOMN
CIOPHUHKJIEPHON YCTaHOBKH, IO KOTOPBIM K CIIPUHKJIEPAM MOABOJAMIUCH MOJ OIl-
pEAENICHHbIM JIaBJIEHHEM NEHOOOpa3yrouue pacTBOpbl. B cinydae aeilcTBus Ha
CABOCHHbIE CIIPUHKIIEPHI TEMIEPATYPHI MOKapa MIaBUINCH U paclajainuch 3aM-
KU crnipuHkiepoB. [loa naBieHneM HaxXoAsSUIUMXCA B CHPUHKIIEPHBIX TpyOax me-
HOOOpa3yoUIMX pacTBOPOB OTKPBIBAIKUCH U OTOPACHIBAIUCH 3aKPhIBAIOLIUE OT-
BEpPCTHUSl COPUHKIIEPOB KiamnaHbl. BeiOpacbkiBaeMble U3 OTBEPCTUN CHIPUHKIIEPOB
LIEJIOYHO-JIAKPUYHBIA U KUCIIOTHBIM PAacTBOPBI C CUJION yAAPSIIUCh O PO3ETKHU
CIPHUHKJIEPOB, pa30OpbI3ruBaIiNCh U KOHYCOOOpPa3HOM Maccoi yCTpeMJISIUCh Ha-
BCcTpeuy apyr apyry. CTajakuBasCh U CMEIIMBAsICh B BO3AYIIIHOM MPOCTPAHCTBE,
HIEJIOYHO-TAKPUYHbIE U KUCJIOTHBIE KAIUIU KUIKOCTH BCTYMAIU B XUMHUYECKYIO
peakuuio U obpaszyronascs Npyu 3TOM MeHa MOocTynajga B ovar noxapa. [lomy-
yaemasi TaKUM 0Opa3oM IMeHa He MPOXOJAHJia CKBO3b Y3KHE KaHajibl TpyO, He
CMHUHajJach U He neQopMUpOBaIach, 4TO 00ECIIEUMBAJIO €€ MAaKCUMaJbHBIA Or-
HeTymamui 3 exT.

B 1936-1937 rr. Obu1 co3aaH psij neHooOpa3zoBatenei sl MOTyuYeHUs BO3-
JYIIHO-MEXaHUYECKOM MEeHbI, B TOM uuciie neHooopazonarenb [10-1 Ha ocHOBe
KEpPOCHHOBOI'0 KOHTakTa (B HACTOSIIEE BpeMsl CHAT ¢ mpou3BojacTBa). B 1948-
1951 rr. 6b11 pa3pabotan nenoodpaszoparenb [10-6 Ha OCHOBe HEUTpalIU30BaH-
HOTO TUAPOJM3aTa TEXHUYECKOM KPOBHU KPYIMHOTO pPOraTroro CKOTa, KOTOPBIH
npumeHs 10 1974 r. B 60—70-e rr. Obuid co3/1aHbl HOBBIE IEHOOOPA30BATENH
I1O-2A (¢ ucnosib30BaHUEM CEPUHUHO BBIMTYCKAEMOI'0 MOIOIIET0 CPEJACTBA THUIIA
«IIporpecc»), KOTOpbIM MpeACTaBISIET cO00 cMech akuiCyJb(aToB HATPUS Ha
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OCHOBE CEpPHO-KUCIBIX 3()UPOB BTOPUYHBIX CHUPTOB (COAEPKaHUE AKTUBHOIO
BemectBa 10 30 %); [10-1/] (Ha ocHoBe 26—29%-Horo pactBopa paduHUPOBaH-
HOT'O aJIKWJIapUiICyIb(OHATA, COCTOSIIET0 U3 CMECH HAaTPHUEBBIX COJIEH alKuia-
puHePTAHBIX cynbpokuciaor); [10-3A (Ha ocHOBe Morouiero cpeacrtsa «Tu-
M0JI»), MPEACTABISIIONIUNA cOO0 BOJHBINA pacTBOP HATPUEBBIX COJEH, BTOPUY-
HBIX aJKUICYNIb(aToB ¢ cojepxkanuem 26—27 % aktuBHoro Bemectsa; [10-6K —
BOJHBINA PacCTBOP HEPTAHBIX CYIb(HOKUCIOT PA3IMUHOIO CTPOCHHUS (COAEpKAHUE
aktuBHOTO BeniecTBa 31-34 %); 110-1C, npenHa3HaueHHbIN JJIs TYIIEHUS TO-
JISIPHBIX KUJAKOCTEN U MPECTABISIONUN cOO0N MacTy, MPUTOTOBIECHHYIO U3 pa-
(YHUPOBAHHOTO ANKWIAPUIICYJIb(OHATA, allbrUHATA HATPHUSI U CUHTETUYECKOIO
KUPHOTO CIUPTA C JIIMHHOM LIETIbIO (XpaHEHUe MacTbl B BOAHBIX pACTBOpPax He
JOIyCKaeTcsl; nepes MPUMEHEHUEM OHa JIOJKHA ObITh pa30aBiieHa BOJOM Ha
88-89 %).

B xonne 70-x — nauvane 80-x rr. BHUUIIO MBJ] CCCP paspaboran ce-
pUI0 HOBBIX BBICOKOA((EKTUBHBIX MEHOOOpa3zoBareseil, cpear KOTOPbIX
[10-3AU («<MBA» — uHrubupoBaHHbIE BTOPUYHBIE ANKUICYIb(ATh) HA OCHOBE
CJIAHIIEBBIX MOBEPXHOCTHO-akTUBHBIX BemiecTB (ITAB) toro ke cocraBa, 4To u
[10-3A. [lenooOpa3oBaresb MOHMKAET KOPPO3HMOHHYIO aKTHUBHOCTh Marepua-
JI0B, OMOJIOTMYECKU PACTBOPUM (TMOCIEAHEE OUEHb BaXKHO C TOYKU 3pEHUS OOPb-
OBl C 3arpsi3HEHUEM OKPY’KaIOIIEH Cpeibl), U3 HEr0 MOKHO MOJYYUTh MEHY JII0-
60i1 kpatHocTH (Tipu 3%-HOM KOHIIEHTpAIlMK BOJHOTO pacTtBopa). [leHoobpazo-
Barenb «CAMIIO» (mpunsitoe cokpamieHue ozHayaetr: C — cnupt; A — ajiku;
M — moueBuHa, [1O — neHoOOpa3oBaTenb) co3aaH Takke Ha ocHoBe [TAB cnan-
LIEBOI'0 MPOUCXOKIEHUSI, MHIMOMPOBAHHBIX CHEIHAIbHBIMH J0OaBKaMHU, YTO
JieNaeT ero OMOJOrhuYecKr pacTBOpUMBIM. OH Takxke 00ecrneynBaeT MOHMKEH-
HYI0 KOPPO3MOHHYIO aKTUBHOCTh MAaTEpPUAJIOB, U3 HErO MOJYy4arOT BICOKOCTOM-
KYIO MEHY J1000i KpaTHOCTHU; UM MOKHO TYLIUTh TOPALIMNA alleTOH. AHTUKOP-
PO3UMOHHBIMU CBOMcTBamMu obsagaer nenoodOpasosarens [10-111, um MoxHO
TYIIUTD alI€TOH.

[lenooOpazoBarens «@OPITOJI» Beimyckancs no TY 60-270-84 u cocro-
SJ1 U3 TMOJIUMAKPUIIOBOM KUCIOTHI; epdTopuposanHoro IIAB, akpuncynbdaToB u
uHruouropa kopposzuu. Konunenrtpauus ero pactsopa 10 %, nmpeaHazHayancs
JUTSI TYIIEHHS CIIUPTOB.

Mopo3zocTtoiikue neHooOpaszoBatenn «Moposzko» (TY 38-10969-83) u
«ITomoc» (TY 38-3026-83) paccuutanbpl Ha NPUMEHEHHE TPU TeMIEpaTypax
cootBeTrcTBeHHO —30 1 —50 °C.

B 50-x rr. 3a pyOe:xoM MOSBUIMCh aBTOMAaTUYECKHE YCTAHOBKH BO3/YILIHO-
NEHHOT0 TyleHusl. B AHrinu ObUIM MPUMEHEHBI BO3AYUIHO-TIEHHbIE aBTOMATH-
YEeCKUE YCTAaHOBKM TYIIEHHUS MOKapOB B 3aKAJIOYHBIX BaHHAaX. boJiee coBepiieH-
HbI€ MEHHbIE CIPUHKIIEPHBbIE YCTAHOBKU MOSIBUIMCH B AHIJIMHU JUJISl TIOKapHOM
3amuThl HedTenepepabarpiBatonux 3aBojioB, B ['epmanuu u IlIBenun — ns
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MOKApHOM 3allMThl aHTAPOB, SJUIMHIOB U T. M. B 3THX ycTaHOBKAaX MCHOJB30Ba-
JUCh JI03UPYIOLIUE YCTPOMCTBA B BHUJE PE3EPBYapOB C MEHOOOpPA3oBaTENEM U
MIPOMEKYTOUHON «OypepHOI» KUIKOCTbIO, KOTOpasi Urpajia pojb HOPIIHS HpH
BBITECHEHUU MEHO00pa3oBaTelis BoION. Takue O3UPYIOIIUE YCTPONCTBA Ypes3-
BbIYAaHO HEYNOOHBI B SKCIUTyaTallMy, TaK KakK JiJIsl BBITECHEHHUS] IEHOOOpa3oBa-
Tess TpeOyIOT MOIauu BOJBI B pe3epByap ¢ Majoi CKOPOCThIO, UTO CYIIECTBEHHO
orpaHuuuBaeT cepy ux npumeHeHus. Kpome toro, ucnosib3yemble B 3TUX YCT-
POICTBAX TEHEPATOPBI IIEHBI OPOMIAOT Majbie rromand (9—12 M) u paboTaroT
B OTPAaHUYEHHOM JIMaIa30HEe JaBJICHUN.

B 1963 r. Bo BHUUITIO MBJI CCCP 6butn pa3zpaboTanbl 6oJiee coBep-
II€HHbIE aBTOMAaTUYECKHE YCTAHOBKH MEHHOIO MOXKAPOTYIIEHUS CIPUHKIIEPHO-
ro u ipeHuyepHoro tunos. B nocnenyromue roast (1965-1980 rr.) Bo BHUUIIO
MBI CCCP co3narorcs yCTaHOBKH IIEHHOTO TYIIEHMS JUISl YTOJIBHBIX IAXT, Ka-
O€JIbHBIX TYHHEJIEH, aHrapoB, MAaclO3KCTPaKUMOHHBIX 1I€XOB, TpaHc(opmaTo-
POB, pe3epByapoB, MHOTOCTEIIJIAXKHBIX CKJIaJI0B, TA30KOMIIPECCOPHBIX CTAHIUH.
BHUUIIO MBJI CCCP u CneunanbHas Hay4HO-UCCIE0BaTeNbCcKas 1abopaTo-
pus BHUUIIO MBJ] CCCP co3patoT anmnapaTypy U YCTAaHOBKH C MCIIOJIb30Ba-
HUEM BO3JYIIHO-MEXaHUYECKOM MeHbl KpaTHOCThIO 10 1000, a Takke 3amareH-
TOBaJIM U300pEeTEHNE Ha NMPUMEHEHUE MEHbl C XJIaJIOHOBBIM HAlOJHEHUEM. Y-
TAHOBKM MEHHOTO MOXapOTYyIIeHHUsI cocTaBisAoT 34 % oT olliero KonuyecTna
YCTaHOBOK MOKapOTYILIEHUSI.

BrniepBble uies TyleHHs M0KapoB C MOMOIIbI0 HHEPTHBIX Ta30B ObLIa BbI-
ckazana 1. lllymnsaackum B pabote «/lomosiHeHHEe K COYMHEHHUIO O crocodax
MIPOTUB MoXkapa», u3aanHoil B 1819 r. Metoj razoBoro TymeHus (B TOM YUCIE U
C MOMOUIBIO JBYOKHUCH yTiiepojia) OblI HAyyHO OOOCHOBAaH PYCCKHM HHXKEHe-
pom-texHosoroM M. KonecHukom-Kynesnuem B kHHUre «O mpOTHBONOKAPHBIX
cpenctBax» (1888 r).

OpxHako nepBble NOMBITKU MPUMEHEHHSI UHEPTHBIX Ta30B B CTAIMOHAPHBIX
yCTaHOBKax OTHOcATCA b K Havany XIX B. Or"erymaias 3¢p(HeKTHBHOCTh
IBIMOBBIX Ta30B a30Ta, ABYOKHCH YIJIEPOJa, CEPHHCTOrO rasa Obljla CpaBHH-
TEJIbHO HEBBICOKOM M3-3a pa30aBieHHs] MPOIYKTOB pPEaKIMU B 30HE TOPEHUS.
B 20-x rr. Obu1 HalijieH crioco0 noBkiieHus 3G (PEKTUBHOCTH JBYOKHUCH YTIIEpO-
na Onaronaps nepeBoay dactu ee (okojio 30—40 %) B cHerooOpa3Hoe COCTOSI-
Hue. B 3ToT mepuoa BpeMeHU ABYOKHUCH yIjiepojia MPUMEHSJIACh JHUIIb s 3a-
LIUATBI CYI0B U JJIEKTPOJIBUTATEIICH.

B 30-x rr. B psane crpan Obuid pa3paOoTaHbl HOBbIE OTHETYIIAIIUE CPEJICT-
Ba Ha OCHOBE TraJIOWJOMPOU3BOJIHBIX YIJI€BOAOPOJOB. B uncne nepBbix coeau-
HEHUM ITOrO Kjiacca ObUTM OPOMMCTBIM METUJI U YETHIPEXXJIOPUCTHIN YIIIepo.
Wx ornerymaniuii 3¢p¢HeKT OCHOBBIBAJICS HA UHTMOMPOBAHUM IJIAMEHH, T. €. Ha
XUMHYECKOM TOPMOXEHUHU peakluu ropeHud. llepBbiMM aBTOMaTHYECKUMH
YCTPOMCTBAMH C UCIOJIb30BaHUEM OpoMMeTHJIa ObUIM CTallMOHApHbIE OpomMMe-
TUJIOBBIE OTHETYWIUTENN (paHIy3cKod ¢upmbl «ABTOMATUK». JlaHHBIN
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OTHETYIINUTEIb MOJBEIINBAJICS 32 KOJBLO HAJl MOAJEKAIIUM OXpaHE OOBEKTOM:
KapOwpaTopoM MoTopa, TpaHcpopmaTopoM. B kauecTBe moOyIuTesss B HUX HC-
M0JIB30BAJICS] CIPUHKIIEP (paCCUMTAHHBIN HA TEMIIEPaTypy BCKPHITUS B CPEIHEM
okoJio 100 °C). CpuHkJiep BBEpThIBAJICS B TOPJIOBUHY, YCTAHOBJIEHHYIO HA JIHE
orHerymureas. OrHeTYIIUTENN BbITYCKanuch eMKocThio 0,255 11 u 6onee.

ABTOMAaTUYECKHE OTHETYIIUTENN C YETHIPEXXJIOPUCTHIM YIJIEPOJOM MOTY-
Y1 HauOoJIbIlIee pacpOCTPAHEHUE JIJISl 3allMThl aBTOMOOUIIEH U CaMOJIETOB.
B kadectBe ycTpoiicTBa, 00€CHEUYMBAIOIIETO BBITECHEHHE YETHIPEXXJIOPUCTOrO
yraepoJa U3 €eMKOCTH, B HUX MCIOJb30BaJiCs OAUIOHYMK C yrieKucioTou. ban-
JIOHYMK HMEET MEXaHUYEeCKMH MNPHUBOJ yJIapHOro neuctBus. OTrHETYIUTETU
JAHHOT'O THUIA BBITYCKAJIUCH PYCCKUM 3aBOJIOM «OTHETYIIUTENbY.

ABToMaTnyeckue orHetymmTenu «Terpa-Mlanmake» u « ABTO-MUHHMAaKC»
OTJIUYAJIUCh OT PACCMOTPEHHBIX BBIIIE TEM, YTO JJIs BbIOpAChIBAaHUS YETHIPEX-
XJIOPUCTOTO YTIEpoa B HUX MUCHOJIb30BAINCH KaK KUAKUAE HIETOYHO-KUCIOTHBIE
NaTPOHBI, TaK U CyXue (MaTpOHBI CIAYKUIU AJi1 00pa30BaHMs ra3000pa3HON yr-
JIEKUCIIOTHI, BBITECHSIOUIEH YETHIPEXXJIOPUCTHIN YIiiepon).

ABTOMaTHYeCKass yCTaHOBKAa CUCTEMbI «DUISKC», KOTOpas MPUMEHsIIACh
JUISL 3aIMTHI CaMOJIETOB, UMEJIa YK€ CUCTEMYy OOHapy»keHus noskapa. JlanHas
CUCTEMa COCTOsUIa U3 TEMIEpPAaTypHOU TOJOBKHM, MATPOH KOTOPOH, Onaromaps
OBICTPOMY HMCIIAPEHUIO HAXOJSLIErocs B HEM BEIIECTBA, B Cllydae moxkapa oodec-
neynBajl pe3Koe MoBbILIeHUE JaBieHus. [lon nelicTBHEM BBICOKOTO J1aBJICHUS
cpabaTbIBaj NOPOXOBOM MATPOH, OT B3pbIBa KOTOPOro MEpeMerialics yJapHUK.
VY napHuk pazouBan Koja0y ¢ CepHON KHUCIOTONH B CYXOM IIEIOYHO-KHUCIOTHOM
natpoHe. OOpa30BaBUIMIICS YIIIEKUCBIA Ta3 BBITECHSUT YETHIPEXXIOPUCTHIN YT-
nepon u3 eMkocTd. Ilpu B3pbIBE MOPOXOBOTO MATPOHA BKIHOYAIOCH CUTHAJIBHOE
YCTPOMCTBO, M MUJIOT HEMEIJIEHHO y3HaBaj O MOXape B JBUTATEIIbHOM OTCEKe
caMoJIeTa.

JUist 3aniuThl 3ieKTprudeckux rerepatopoB ['octpect «CripuHkiep» mnpu-
MEHSJI aBTOMAaTUYECKHUE CTAIIMOHAPHBIE YCTAHOBKHU YIJIEKHCIOTHOTO TYILIECHHUS
ClelyIoIeil KOHCTPYKIMU. Y CTaHOBKA COCTOSUIA M3 IIECTH YCTaHOBJIEHHBIX Ha
BECax M COEIMHEHHBIX MOCJIEA0BATENbHO YIIIEKUCIOTHBIX CU()OHHBIX OAJIJIOHOB
C BEHTWISIMU NPOOMBHOro AedcTBUA. YacTh OalsIOHOB HCHOJB30BaNaACh JIs
MTHOBEHHOTO, a 4acTh JJIsl 3aMEJICHHOro eicTBus. [Ipy BO3ZHUKHOBEHUU MO-
’Kapa cpabaThIBaJl TEIUIOBOM M3BEIIAaTENb, HA Ta0s0 3aropaiica curnan «lloxap»
C YKa3aHHMEM MeCTa BO3HHMKHOBEHHA. 3aTeM cpalaTbhIBajio peje, o0ecrneunBaro-
niee nojavy YrJeKUCIOTHl B COOTBETCTBYIOIIEM HaIpaBICHUH, OCBOOOXKIANICS
rpy3, KOTOPBIH, Nagasi, OTKPbIBaJI BEHTHJIb HA COOTBETCTBYIOILIEM OTBETBJICHHH.
[Tocne aToro cpabatbiBaio riaaBHOE pesie Ha pachpeieuTeIbHOM YCTPOIMCTBE U
OCBOOOXKJIAJICSL phIYar, yAEpKUBAIOIIHNI BO B3BEJIEHHOM COCTOSIHUU Tpy3, KOTO-
pBIii, ajgas, nepeBopavyrBa PTYTHUK (JI€HCTBOBAJ MO MPUHLMUITY MEpETUBaHUS
PTYTHU Yepe3 Majoe OTBEPCTHE W3 OJHOrO OTIAEICHHUS B APYroe M 3aMbIKaHMS
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KOHTaKToB). [lanee cpabaTbiBasio 3IEKTPOMArHUTHOE pejie Ha BEHTHIIE KaXKI0ro
OaJIJIOHA C IBYOKHCHIO YIJIEpO/1a, OCBOOOXKIAIUCh TPY3bl, KOTOpPbIE, Najas, MpH-
BOJWIN B JIEMCTBUE TpyOUaThle yIAPHUKH, MpOpe3aBLIne MeMOpaHbl BEHTHIIEH
U OTKPBIBAaBIIME BbIXOJ W3 OAJJIOHOB YIJIEKMCIOTh. K MOMEHTy, Korjaa ormo-
POKHSAJUCH 0aJUIOHBI MTHOBEHHOI'O JIEUCTBHS U TYLIWJICS IMOXap, MepeBEpHYB-
IUACA PTYTHUK MPUBOAMII B ICHCTBHE pelie 0alJIOHOB 3aMEIJICHHOTO IEUCTBUS,
KOTOpBIE IMOCJENI0BATEIbHO, C MPOMEXYTKAMU BPEMEHH, OTKPHIBAJIN OaJlIOHBI.
JIByOKHCH yriepoaa BbBIXOAWJIA U3 OaUIOHOB B TE€UYEHHUE MPOJOJIKUTEIBHOTO
BpPEMEHHU, MOCTyNalla K 3aTYLIEHHOMY T€HEepaTopy U oxjaxjajia ero. Takum 00-
pa3oM JaHHas yCTaHOBKa oOecreurBalia TYIIEHHE M OXJIAKJIEHUE Te€HEpaTOpOB
Ha X0J1y 0€3 X OTKIIIOUCHHUS.

Hecmotps Ha Gosee BBICOKYIO OTHETYIIAIYI0 3P (HEKTUBHOCTH, OpOMMETHI
U YETBHIPEXXJIOPUCTHIN YIIIepoa HE CMOTJIN BBITECHUTH ABYOKHUCH YIiepoja u3-3a
CBO€Il TOKCMYHOCTU U KOPpPO3MOHHOCTH. [103TOMY BO MHOTMX CTpaHax, BIUIOTh
0 OKOH4YaHus BTOpoi MUPOBOW BOMHBI, CyJIa, CaMOJIETHl U IIPOMBILIJICHHBIE
O0OBEKTHI 3alUIIAINCh B OCHOBHOM YCTaHOBKAaMHM C JIBYOKHCHIO yriaepoaa. On-
HaKo B Xxoje BTopoii MupoBOil BOMHBI CTajla OYEBUIHOM HepocTaTouHast 3P dek-
TUBHOCTb JABYOKHCH YIJIEpOJia U OCTPO BCTaJ BOMPOC O pa3pabOTKe HOBBIX, 0O-
Jiee COBEpIICHHbIX cpencTB TymeHus. B 1943 r. B 'epmanun Obu1 paszpabortan
pelenT OTHETYIIAIIEr0 COCTaBa C YCIOBHBIM HazBaHUEeM «CB», OCHOBHBIM KOM-
MIOHEHTOM KOTOpOTO sBisuica xjopOpommeTtaH. [1o ornerymaiiei 3¢ hekTuBHO-
CTH OH B HECKOJIBKO pa3 IPEeBOCXOAWI ABYOKHCH yriepona. llocie pasrpoma
¢amuctckort I'epmannn CHIA, AHrnus, 3axBaTHUB NATEHThl HEMELKUX (QUPM,
HaJaJuiIn y ce0sl MPOU3BOJCTBO OTHETYIIALIUX BELIECTB HA OCHOBE XJIOPOpPOM-
MeETaHa.

B CCCP rpynna corpyaHukoB noj pykosoactBom H. M. ManrtypoBa B
1945-1960 rr. pa3paboTana HENYI0 CEpUI0 BHICOKOI(P(HEKTUBHBIX CPEACTB TY-
IIIEHUS HAa OCHOBE cMecell OpoMdaTHIIa U OpoMMeTHIIeHa ¢ yriekuciaotoit: YH/I,
«3,9», «I», BM, b®-1, b®-2 u np.

JIOCTOMHCTBO TraJlOMJUPOBAHHBIX YIJIEBOJOPOJOB HE TOJBKO B MOBBIIIEH-
HOM orHerymaiiei 3p(HEeKTUBHOCTH, HO U B BO3MOXHOCTH HCIIOJIb30BaHUSA UX
JUISL TYLIIEHUS TJICIOUIMX MaTepHasioB, MOCKOJIBbKY OHM 00JIaJJal0T XOpollel cMma-
yuBarolei cnocooHocTeio. Kpome TOro, 3Tv coctaBbl, UMesl HU3KHE TeMIlepa-
Typbl 3aMep3aHMsi, MOTYT MPUMEHATHCS AJis TYIIEHUS IOXApOB B YCIOBHUSIX
Kpaiinero Cesepa.

B nauane 70-x rr. Bo BHUUIIO MBJ] CCCP 65bu1a pa3paborana eiie ojaHa
rpynna BecbMma 3(pQeKTUBHBIX CPEACTB TylleHus: xjaagoH 114B2, cmeck xnano-
Ha 114B2 u xmanona 13B1, yriekuciaioTHO-XJIAOHOBBIM U a30THO-XJIaIOHOBBII
COCTaBbl, a TaK)Ke ObUI HaJIeH cnoco0 3P (HEKTUBHOTO UCIIOJIH30BAHUS KUIKOTO
asora.
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B aBTOMaTtHuyecKux yCTaHOBKax ra3oBOTO U a’3pO30JbHOTO MOXKapOTYyIe-
Hus (YT'AIIT) ucnons3ytorcst 00b14HO 40-TUTPOBBIE TPAHCTIOPTHBIE OAJIOHBI.
OT0 HEeyAOOHO C TOYKHM 3PEHMS KCIUTyaTallud W NPUBOJIUT K 3HAYUTEIBHOMY
yBenumueHnro mMetamuioeMkocty yecraHoBok. BHUNITIO MB/I CCCP npenioxun
YCTaHOBKY C MUCIOJIb30BAaHUEM JIBYOKHCH YIJIEpO/a MPU MOHUKEHHOM JIaBICHUU
(okozo 2 MlIla) u orpunarensHoit Temneparype (—20 °C), xpansiueiicst B Kpyn-
HOTrabapUTHBIX M30TEPMUYECKUX eMKOoCcTaX BMecTUMOocThio 1000-3000 kr. [Ipu-
MEHEHHE JJaHHBIX YCTAHOBOK BEChbMa MEPCIEKTUBHO KaK C TOUKU 3peHHs 3P dek-
TUBHOCTM M SKOHOMUYHOCTH TYIIECHHUS IOXKApOB, TaK M IO COOOpaKEHUSAM
3aIlUThI OKpYyXarolen cpeabl (MHOIOKpaTHO yMeHblIeHbl yreuku CO; B BO3yX
MoMeIlIeHui, a 3ateM B atMocdepy). Kpome Oosbiioi MeranmoeMKocTH, Oar-
JIOHHbIE Ta30Bble YCTAHOBKM MMEIOT psJ HEJAOCTAaTKOB, CpPeAu KOTOPBIX
IJIaBHBIE — CJI0O)KHOCTh CXEMHOI'O PEIIECHHs, HEOOXOJMMOCTh Pa3BETBICHHBIX
KOMMYHHKAIMI, YTO AEJIA€T UX HEJTOCTAaTOUYHO HaJeKHbIMU. B koHIe 70-X rr. Ha
MOCKOBCKOM 3KCIIEPUMEHTAIILHOM 3aBojie «CreaBToMaTHKay HallaXXeH BBITYCK
VIOPOIICHHBIX aBTOMAaTHYECKUX YCTAHOBOK I'a30BOT0 MOKAPOTYILIEHUS C THEBMa-
tuyeckuM nyckoM (YAITI) u snextponyckom (BAI'D). B nawane 80-x rT.
BHUUIIO MBJI CCCP pa3pabortan, a XKgaHOBCKMII MEXaHUYECKUH 3aBOJ| C
1986 r. Hayan cepuiiHBINA BBITYCK YCTaHOBOK ABTOMAaTHYECKOrO MOYKApPOTYILIE-
Hus Y AIl-A (aBTOHOMHOTO JEHCTBUSI C TEPMOIPUBOJIOM B BUJI€ CIIPUHKICPHOM
rojioBkn) u Y AII-M (MoaynbHBIM BapuaHT 0OBEMHOIO TYIICHUS C AJIEKTPOIYC-
KOM). OTH YCTaHOBKH MPEACTABISIA cO00I MaiorabapuTHble eMKOCTH (Ha 5,8 U
16 1), 3apskaeMble XJIaJOHAMH WM MOPOLIKOBBIMU COCTaBaMU. Y TPOIIECHUIO
CXEMHO-KOHCTPYKTHUBHBIX pPEIIEHW W NoBbIIEeHNIO HajaexHoctu YI'AIIT mo-
CBSAILIEHBI U HEKOTOPBIE pa3pabOTKU COTPYIHUKOB Kadeaphl MoKapHON aBTOMa-
tuku Akanemun ['TIC MYUYC Poccun.

Kanmuuunnackum CKbB «CnenaBromaTtuka» paspaboTaHa MajorabapuTHast
xjafgoHoBas Oarapes YOM-14M, Beinmyckaemass OpecCKUM SKCIIEPUMEHTAb-
HBIM 3aBOJIOM «CrielaBTOMaTUKa» U MpeJHa3HaueHHas 1J1s HeOOJIbIIUX M0 00b-
eMy momemeHuii (10 60 M°) — BBIYMCIMTEIBHBIX H HH(OPMAIHOHHO-
BBIYHMCIUTEIBHBIX LEHTPOB, HAYYHO-UCCIEIOBATENbCKUX YUPEXKICHUN, My3€eB
U ApYTux 0OBEKTOB.

Haubonpemee pacnpoctpanenre YI'AIIT nonyunnu B psiae moxkapoonac-
HBIX OTpacyied mpoMbIIUIeHHOCTH (0kosno 80 % oT oOmiero konuyecTsa), Ha
o0bekTax sHepreTuku (0koso 9 %), B mysesx (okoiso 1 %).

ITo Buay ornerymainero BemectBa YI'AIIT xapaktepusyrorcs cCieayro-
UMY JaHHBIMU: IBYOKHUCH yrieponaa — 37,6 %; xmanon 114B2 — 9,6 %; azor —
2,5 %; apron — 0,5 %.

Kak mokazanu naGmrogeHus, xjaop, pTop u OpomM, BXOJAIINE B COCTaB
XJIAJJOHOB, OKa3bIBAIOT pa3pylLIaroniee BO3AECHCTBUE HA O30HOBBIM CJION 3eM-
au. B cBsizu ¢ atum, B 1987 r. Obln moamucad MoHpeanbCKUl MPOTOKOM,
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OTpaHUYMBAIOUIMN MPUMEHEHHUE XJIaJA0HOB. JlJI1 yMEHBIIECHUS BAUSHUS XJIaJ0-
HOB Ha 030HOBBIN CJI0M 3eMJIM MPOBOAATCA pabOTHI MO €ro 3aMeHe. ITH padOThI
UIYT B IBYX HANPABICHUSAX:

— CHHTE3 BEIIECTB TOI0 XK€ Kjacca — XJIophTOpyrieBOA0POI0B, 00Jaat0-
X HU3KUM 030HOPA3PYIIAOIINM JI€UCTBUEM;

— MOUCK COCTaBOB HAa OCHOBE M3BECTHBIX OTHETYIIAIMX BELIECTB, 00a-
JAIOUUX HEOOXOJUMON COBOKYNMHOCTBIO OTHETYIIAIIMX U AKCILTyaTallMOHHBIX
XapaKTEPUCTHUK.

OpHuM M3 TakuX BEUIECTB sBisieTCs rectudropucras cepa (rexcadropun
cepsl), unu sneras (SFg). OT 00NBIIMHCTBA OCTAIBHBIX TaJOTeHUTOB cepbl SFg
OTJIMYAETCSI CBOEM MCKITIOYUTETbHON XMMUYECKOW WHEPTHOCTHIO, O0YCIIOBIICH-
HOU €ro CTPYKTYPOM.

JlpyruM KJlaccOM OTHETYIIAUIUX BEIIECTB, aJbTEPHATUBHBIX XJIaJlOHAM,
ABJISIIOTCST adpo3osicoOpasyronire coctaBbl (AOC). Aspososieo0pasyromme co-
CTaBbl UCMOIB3YIOTCS B YCTAHOBKAX a3P030JIbHOTO MOKAPOTYLIEHUS.

ABTOMAaTHYEeCKasi YCTAHOBKA a’pO30JIbHOTO MOXKAPOTYIIEHUS COCTOUT W3
ycTpoiicTBa noxapHoi curHanuzauuu (YIIC), ogHoro unm 6osiee reHepaTopoB
orHerymaiero asposoisi ('OA) B 3aBucMMOCTH OT 00bEMa 3alMUIIAEMOI0 MO-
MEIIEHUS U COeNUHUTENbHBIX JIUHUM. [Tpuniun neiicteust Y AIIT nannoro tuna
COCTOUT B CJICAYIOIIEM: MPU cpabaThIBaHUU U3BEIIATENCH MOXapHOW CUTHAIH-
3allMM MOJAETCs] KOMaHAHBIM UMIYJbC Ha OJIOK yIpaBieHUsl, KOTOPbIM BbIpada-
ThiBaeT curHai 3anycka ['OA. [Ipu 3ToM npoucxoauT cpabaThiBaHUE HCIIOIHU-
TEJIBHOTO YCTPOICTBA, KOTOPOE MHULIMUPYET 3apsij a’po301e00pa3yrouiero co-
ctaBa. [Ipu ropennn AOC o0pa3yeTrcsi BICOKOJIUCTIEPCHBIN a’p030Jib, COCTOS-
LM U3 TBEPABIX YACTUIl U MHEPTHBIX ra30B, KOTOPBIN 3aMOJHsAET O0BEM 3alllH-
[IaeMOT0 TMOMEIICHUs | jauuTenbHoe Bpems (1o 30—40 MuH) HaxOJUTCS BO
B3BEIIEHHOM COCTOSHMM. [Ipy 3TOM KOHLIEHTpalusi Kucaopoaa B oObeMe 3allu-
[[a€MOT0 MOMEIICHHS] CHUXKAeTCs He3HauuTenbHO (Ha 1-3 %). OcHOBHOE OTHe-
TylIaiee JeHCTBUE Ha MIaMsl OKa3bIBalOT TBEPAbIE YACTHUIIBI a3P030JIsl, BBICOKAS
orHerymamas 3p(HEKTUBHOCTb KOTOPBIX OMPENENAETCS UX MEIKOAUCIEPCHBIM
COCTOSIHUEM M CHELHAIbHO MOJA00PaHHBIM COCTaBOM. A3P030J1b MMOCHE TYLIECHUS
ynajsieTcsl BEHTHIIMPOBAHUEM C TIOMOIIBIO MTPUTOYHO-BBITSXKHONW BEHTHIISALINY, &
HaJeT YacTHUll, OCEBUIMX HA MOBEPXHOCTIX, — MbUIECOCOM U BIAXHOW YOOpKOii
(Tpu HEOOXOAUMOCTH ).

HcTopruueckre AOKYMEHTBI COJIEpP)KAaT CBEACHHUS O ClydyasX MPUMEHEHHUs
MOPOIIKOBBIX CPEACTB TYLIEHHs MoxapoB emie Oonee 200 yer Tomy Haszan.
B 1770 r. aprwinepuickuil MOJAKOBHUK POT moTymmn noxkap B Mara3uHe
r. Occnunren (I'epmanusi), 3a0pocuB B OMEIEHUE OOYKY, HAUMHEHHYIO allto-
MUHHEBBIMU KBaclaMU U COJEpXallyt0 MopoxoBoH 3apsi. Ilpu B3pbiBe 3apsiaa
00uKa pa3pylIniIach, KBaclbl paclbUIMIUCh U BMECTE C MPOJAYKTaAMHU CrOpaHus
MOopoXa MOTYIIUIIU TOXKap.
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B3peiBHOI crioco6 pacnbuieHUs mopoiika BrnocieacTsuu (B konie XVIII u
B TeueHne XIX B.) UCMONB30BajCsi MHOTMMHU H300peTaTeNsIMU MPU CO3JaHHU
Pa3IUYHOrO pPOJAa OrHETYIIAIIUX MPUCIOCOOJEHUN C JAMCTAHIIMOHHBIM IpUBE-
neHueM B aeiictBue. OJHaKO HayyHOe 0OOCHOBAaHME MPUMEHEHHS MOPOLIKOBBIX
COCTaBOB KaK CpEJICTB TYILIEHHS BIIEPBbIE OBLIO JAHO PYCCKHUM HHXKEHEPOM-
texHosorom M. Konecuukom-KyneBuuem B pabore «O mNpOTUBONOKAPHBIX
cpeactBax» (1888 r.). Maest mOpOIIKOBOTO MOXKAPOTYIICHUS ObLIA MPAKTHYECKU
peanuzoBana B Poccun B konie 90-x rr. XIX B. B BUJe aBTOMaTUYECKOTO OT'He-
Tymurens noxa HazBaHueM «lloxkaporac», coznannoro H. b. lledranem. 3toT
OTHETYIIUTEb MPEACTABIT COO0M MIECTUTPAHHYIO KAPTOHHYIO KOPOOKY, KOTO-
pas HamoJHsJIach OTHETYIIANMMM BEIIECTBaMH (IBYYTJIEKUCION COJOMH,
KBacllaMU WJIM CEPHOKHUCIBIM aMMOHHUEM, ¢ npuMecbio K HUM 110 10 % undy-
30pHOM 3€MJIM M TAKOT'O e KOJUYecTBa acOECTOBBIX 04ecOK). BHYyTph KOpoOKH
BCTaBJISJICSI KAPTOHHBINM CTaKaH, B KOTOPBIM NOMEIIAJICS CIIPECCOBAHHBIN U3 HE-
CKOJIBKHX CJI0€B OyMaru nojblii KapTOHHBIA NaTPOH, UMEIOIINIA CTEHKU TOJIIM-
HOM 110 2 cM. CTakaH 3amloJIHIICS COJISIMU C UM IpuMecsaMu. 1latpon HanonHsi-
cs mopoxoBoit Maccoit (o 800 r.). OT MOpPOXOBOM MacChl Ha BEpPXHEE JTHHUIIIEC
OTHETYIIUTENS BBIBOJUICS OUK(POPIOB LIHYpP, KOTOPBHIM OKaHYMBAJICS MOPOXO-
Boi HUTKOU. [lopoxoBasi HUTKA 3aKpbIBAJIACh OCOOBIM KapTOHHBIM (QYTISIPOM,
KOTOpBIN ObLI 3a0aHIEPOJIEH U UMEN JIEHTY JJis ObICTPOro CphIBaHUs QyTisipa U
oOHa)keHUs1 MOpPOXOBOM HUTHU. bukpopaoB mwHYp (PUTHIB) U30IMPOBAJICT OT
OKPYXAaIOILUX €ro coJiel MIOTHON KapTOHHOHN TpyOKOM, MpHUYeM IIHYp Ha BCEM
CBOEM TMPOTSHDKEHUM BHYTPH H3OJSLHUOHHON TpyOKH COEAMHSUIICS C Tpems-
YEeTbIPbMS XJIOMYIIKAMHU.

«IToxaporac IlledTans» uzroropiusics Tpex o0ObeMOB: Ha 8, 6, 4 Kr coeil.
B cnyyae HEoOXOIMMOCTH NPUMEHEHHUS OTHETYIIUTEIS HpPHU MOMOIIM JIEHTHI
OBICTPO CpPBIBAJIM HU30JUPYIOMIMI MOPOXOBYIO HUTh KapTOHHBIA (QyTisp, oOHa-
KaIU U MOHKUTAIM HUTh, & OTHETYUIUTENb Opocalld 4epe3 OTKPBITYIO JIBEPb
WM OKHO B ropsiilee MoMeIieHHe.

B nocnenyromux koncrpykuusax «lloxkaporaca» npubop paznensiics Bep-
TUKAJIbHBIMU KapTOHHBIMU MEPEropojkamMu Ha 6 sueek. Sdeilku 3amoiaHsInch
pa3IUYHBIMUA OTHETYLIAUIMMHU BEIECTBAMU B IIENSAX JYUILIEro UX B3aUMOJACH-
CTBUS B MOMEHT UCIOJIb30BAHUS OTHETYIIUTENA. Ven, mojioxkeHHbIe B OCHOBY
«Iloxaporacay», HoJy4YwiId JAajbHEWIIee pa3BUTHE B KOHCTPYKLUUHU CYXOTO
cnenornerymurens LIHUILI. Cyxoi cnenornerymmrens [THUITI npencras-
7511 co00M cyxoil, 0€30MacHbI OrHETYIIUTEh MTHOBEHHOT'O ACUCTBUSI, KOTOPBII
COCTOSUJI M3 KapTOHHOTO Kopiyca — OOMOBI, 3aloJIHEHHON CYXOM OrHeTyIlalleu
CMECBIO COJIbl, TIECKa U U3BECTH; MUPOTEXHUUECKOr0 3apsa, COCTOALIEro U3 Kap-
TOHHOT'O TE€PMETHUYECKOTO IHJIMHIPA, HAXOIAIIErocst B cepeinHe 00MOBI U CHaps-
’KEHHOI0 MOPOXOBOM CMECHIO; 3aMajIbHOI0 MPHUCIIOCOOJEHUST — OAXPOMKU U3 KU-
HOIUICHKH, OYMILEHHON OT 3MYJIbCUU. 3anaibHOE MPUCIOCOOTICHUE COCTUHSIIOCH
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C MUPOTEXHUYECKUM 3apsI0M MTOCPEICTBOM KaPTOHHOM TPYOKH, BHYTPU KOTOPOit
ObLIa POJIOKEHA CTONMHOBAs HUTh. (s 3aIIUThI OAXPOMKHU OT MOBPEXICHUM
Ha HEE HAJEBAJIM KAPTOHHBIA KOJIMA4OK. OTHETYHIMTENb HWMEN JIEPEBSHHYIO
PYUYKY U METaJNIMYECKUM CTepKEHB (CIIY>KUJI OCTOBOM KOpITyca).

B3pbiB 60MOBI TPOUCXOAMIT OT CONPUKOCHOBEHHUS 0aXpPOMKH C TUIAMEHEM.
baxpomka npu 3TOM 3aropanach M MOJKNATajga CTONMHOBYIO HUTh, OT KOTOPOH, B
CBOIO OUY€pelb, BOCIUIAMEHSIACH MIOPOXOBasi CMECHh MUPOTEXHUYECKOTO 3apsia.
[lon nelictBueM naBieHMs, OOpa3ylOUIErocs MpU B3pbIBE MOPOXOBBIX Tra30B,
KOPIYC OTHETYLIUTENS pa3pbiBajiCs, U OTHETYIIAIlas cMech pa30pachiBaiach.
Cunoil B3pbIBa COMBAJIOCH IUIAMSI C TOPSIIEH MOBEPXHOCTH W OTHETYILAIas
CMECh 3aChIIaja TOHKUM CJIOEM TFOPSIIYI0 TOBEPXHOCTD.

Ha cmeny «Iloxaporacy» npuiim NepeHOCHbIE U NIEPEBO3HBIE OIHETYIIIN-
tenu «TaldyH-I'uranT», NpOMBILIIIEHHBIN BRITYCK KOTOPBIX ObL1 HauaT B CCCP
B 1924 r. B ornerymurensx tuna «TaildpyH» mopoiiok BeIOpachkiBajics B oyar
Mo’kapa C IMOMOIIBIO JIBYOKHCH YTJepojia, KOTopas MHojaBajach U3 OaiioHa,
CMOHTUPOBAHHOI'O Ha KOPIYCE OTHETYIIUTENA. 3apsA] IEPEHOCHOTO OTHETYIIH-
tens «Taldyn» cocrasmsut 45 kr nopoika OukapOoHaTa HaTpus, a B «Taldy-
He-I'urante» — 90 kr.

Bbypnoe pazutne B 50 — 60-x rr. XX B. Takux oTpacieil TpOMBIIIEHHO-
CTH, KaK XMUMHUecKasi, HeTexumudeckas, HedrenepepadaTeiBaronas, MpuBeiIo
K TIOSIBJIEHUIO MHOKECTBA BEIIECTB (IIEJIOYHbIE METaJIbl, KPDEMHHI U MEeTalo-
OpPraHUYECKUE COETUHEHUS, CKIKCHHbIE Ta3bl, MOJISIPHBIE >KUJIKOCTU: CIUPT,
aleToOH W JIp.), TyLIEHUE MOXKAapPOB KOTOPBIX TPAAUIMOHHBIMU OTHETYIIAIIUMHU
cpeacTBaMu (Boja, NieHa, ra3) He JaBajio Tpedyemoro rddekra, a B psje ciyda-
€B ObLJIO MPOCTO HEBO3MOXHBIM. [[03TOMY BO MHOTHMX CTpaHaX BHOBb BEpHY-
JUCh K MOPOIIKOBOMY NokapoTyieHuto. C cepeannsl 50-X IT. U [0 HACTOSILIEE
Bpemsi B Anrnuu, ['epmanun, @panuuu, CILIA, Utanuu, Poccun u B pane apy-
I'MX CTpaH ObUIM pa3paboTaHbl U 3aIaTEHTOBAaHbl MHOTUE JECATKH PELEnTyp mo-
pomKOBBIX cocTaBoB. B cepeaune 60 — nHavane 70-x rr. so BHUUIIO MBJ]
CCCP Ha oCHOBE pa3IMYHBIX MOPOIIKOBBIX COCTABOB OBUIM CO3/1aHbl PYYHbIE
orHerymurenu («Cnytauk», «Typuct», «MomenT», OIl Ha 1, 2, 5 u 10 kr no-
polKa), a Takxe nepeaBumxHbie ornerymurenu CHU-120, OITI1-100 n OIIII-250
(umgpbl 0003HAYAFOT MACCY TOPOIIKA B KHJIOTPAMMaX).

B xonie 60-x rr. M. H. VMicaeBbiM OblIIM MPOBEIEHBI UCCIEIOBAHMS TPaHC-
MOPTUPOBKHU U PACIBIIEHHS MMOPOIIKA C MOMOIIBIO CTAIIMOHAPHON YCTAHOBKH C
aBToMaThueckuM npuBoaoM. Ilo pesynbTaTaM ucciaegoBaHuUl ObUTH pa3pado-
TaHbl METOJMKH pacueTra MU PEKOMEHIAIUMU IO MPOECKTHUPOBAHUIO YCTAaHOBOK
MOPOILIKOBOr0 MoxkaporyimeHus. Ha ocHOBE wucclienoBaHUM, NPOBEACHHBIX B
BUIITII MBJI CCCP, Obina pa3paboTaHa METOJMKa pacyeTa pacrpeeiiu-
TEJIbHON CeTH Il moMelneHui 0ompiioit BeicoThl. B 1983 1. XKnanosckuii me-
XaHWUYECKUW 3aBOJ Ha4ajl CEpUMHBIM BBIITYCK aBTOMATUYECKOTO MOPOLIKOBOIO
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orHerymurens tuna OIIA, pa3paboranHoro Kuesckum ¢unuanom BHUUIIO
MBJI CCCP. 3nech ke ObUIM OCBOSHBI M MOJIYJIbHBIE YCTAHOBKU Ha 0a3e OTHe-
tymurens OITA-100.

BHUUIIO MBJ] CCCP coBmecTtHO ¢ MHCTUTYTOM XHUMHYECKOW (PU3UKHU
AH CCCP un BopommnosrpajackuM mamuHocTpoutenbHbiM 1ITH B cepennne
70-x rr. pa3paboTajs aBTOMaTUYECKYI0 CHCTEMY JIOKaJbHOTO MOKAPOTYLIECHUS
nopoiikom. Bo BHUUIIO MBJ] CCCP 6wutu pazpaboTaHbl Takke manorada-
pPUTHBIE aBTOMATHUYECKUE YCTAHOBKM MopolikoBoro Tymenus YAIl-A (aBrto-
HoMHoOTO feictus) U Y AII-M (MoaynbHBIE), KOTOpBIE ¢ 1986 T. BhIMyCKaIUCh
XKnaHoBCKMM MeXaHWYECKUM 3aBOJIOM.

B 90-x rr. PAO TI'asnpom «KyOanbraznpom» Hayar BbIIYCK aBTOMaTHye-
ckor yctaHOBKM mnoxkaportymeHus AVYIIT-2M. VYcraHoBka npenHazHadanach
JUTSL TYLIEHUS! TOPSIIUX KUJKOCTEN U ra30B U JIEKTPOYCTAHOBOK IO HaIpsiKe-
HueMm (1o 1000 B) Ha oObekTax HaApOJHOrO X03s5KcTBa (KpoMe BEIIECTB, rope-
HUE KOTOPBIX MOXET MPOUCXOJIUTh 0e3 JoCcTyna Bo3ayxa). B kauecTBe oruery-
IaIlIero BEIeCTBa B YCTAHOBKE MCIOJIb30Bajcs nopouok [Iupant-A B Koauye-
ctBe (7014) kr.

BriepBble uzes TylieHHs MOXapoB BOASHBIM MapoM ObUla HAYYHO OOOCHO-
BaHa B pabore pycckoro nnxeHepa-texuuka M. Konecuuka-Kynesuua. B 1900 r.
unxeHep V. A. BepmuiueB BrepBble OpraHU30Bajl OMBITHI MO TYIIEHHUIO TOps-
el Hetu ucnapsroniencs (kurnsiieit) Bogoi. Eme B 1893 r. Bo BpeMst moxkapa
Ha He(TENpOMbICIE OH 3aMETHJI «BCKUMAaHUE» HE(PTH B OTKPHITOM HEPTSIHOM
«amOape», Ha JIHE KOTOPOro XpaHuiach Bojaa. «Bckunasmas» HedTh nepenu-
Jack yepe3 OOBaJOBKY «ambOapa» M MOTyXJa. 3aMHTEPECOBABLIMCH 3TUM SBIiE-
HueM, M. A. BepMmuuieB npoBeia MHOTOYMCIEHHBIE OMBITHI MO TYHIEHUIO TOPS-
el HepTu BOIOM, B pe3ysbTaTe KOTOPBIX OH MPUIIEI K BBIBOJY, YTO HAMOONb-
il 3G (EKT TyleHus JOCTUTAETCS NPU BCKUIIAHUHU BOJIbI U MPEBPAIICHUH €€ B
nap. Ero noknan «Ilpumenenue kumnsmed BOABI AJs TYIICHHs MOKapa» Obul
onobpen OnecckuM oTaeneHueM Pycckoro TexHuueckoro ooOIiecTBa, a ocodas
KOMMCCHS IPOBEJIA PsAJl ONBITOB U MOATBEpAWIIA BeIBOABI M. A. Bepmuiesa. Pe-
3ynbTaThl cBoMX omnbIToB M. A. BepmuiieB npejctaBui Ha CyJ BbIJAIOLIETOCS
pycckoro xumuka J{. V1. MenaeneeBa, KOTOpbIA OTHECCS K HUM BecbMa 0J100pu-
tenbHO. B HOs16pe 1900 r. B [leTepOypre ObuM NMPOBEAECHBI ONBITHI MO TYIIEHUIO
ropsiuieil He()TU CIJTIOIIHBIMU BOJSIHBIMU PACHbUICHHBIMU CTPYSAMH, a TAKXKE KH-
e Bogod. OnbITel MOATBEPAWIN pe3ynbTaThl, noiaydeHHsle M. A. Bepmu-
IIEBBIM.

OpHako map sl TyLIEHUs TOKapoB Hayajl MPUMEHATHCS MO3KE U MPEXKAe
BCEro Ha cyjax. Ha mpoMblIluIeHHbIX 00BEKTaX TYIIEHHE MOKapOB NapoOM CTajio
HCIIOJIb30BAaThCS € cepeluHbl 20-X IT. TJIaBHBIM 00pa3oM Ha MYKOMOJIbHBIX W
OBCOOOJMPOYHBIX 3aBojax Ypana u 3aypanbs. B xypHane «CoBeTrckoe MykKo-
Mosibe M xjedomneuenue» (1931 r., Ne 8) umxenep B. 1. BoiliHoB onuckiBan
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CYILIECTBOBABILKE B TO BPEMSI YCTAHOBKH IMOXKAPOTYLUIEHHUS] U HATYPHBIE OIBITHI
M0 TYIIEHUIO N0Kapa BOJSHBIM MAapOM, a TAKXKE JaJl MPUOIHKEHHYIO METOJIUKY
pacyeTra yCTaHOBOK.

Haubonee cucrtemaTu3upoBaHHbIE CBEIEHUS 00 YCTAaHOBKAaX MapOTYILECHHUS
cogepxanuch B kHurax @. M. Muxainosa «llepeaBuxHble U CTalMOHAPHBIE
xuMuueckue orrerymmrean» (1933 r.) u M. H. Baccepmana «CTanmoHapHbIC
cucTeMbl orHeryirenus» (1933 r.).

IlepBble OTEYECTBEHHBIE HOPMATHUBHBIE JTOKYMEHTBI, PETJIaMEHTUPYIOIIUE
IIPUMEHEHHE BOJSHOTO Iapa Uil TyLIEHUS [0KapOB, NOABUINCH B KOHLE 30-X IT.
U pacnpoCTPaHsUIMCh Ha 3alIUTy CYJOB U 00BEKTOB HedTenepepadaTbiBaoliei
ITPOMBIIIJIEHHOCTH.

Tymienne nmapoM OCYHIECTBIIOCH C IMOMOIIBIO MapOBOM YCTAHOBKH I10
cucteMe banaeBa. JTa ycTaHOBKA NMPUMEHSIIACH JJISI TYLIEHUS TOPAILIEN CMeCH
onu(bl ¢ KaHU(DOIBIO U KEPOCUHOM, KOTOpas HaXOJWJIach B OTKPBITOM pe3ep-
Byape auametpoM 1,6 M. Ha BepxHeM Kkpae pe3epByapa YKpEIsiach KOJIbLEBasI
TpyOa quamerpom 38 MM, Ha KOTOPOU C MOMOIIBIO TPOWHHUKA YCTAaHABIUBAIUCH
BOCEMb COMNEN AUaMeTpoM 38 MM Kaxbld, 0OpalieHHbIX OTBEPCTUSIMH BHYTPb
pe3epByapa. Ha BBIXOHBIX OTBEPCTUSAX COIEN YKPEIUISIIUCh MEAHBIE TIIIACTUHBI,
B KOTOPBIX OBLIO MPOCBEPIIEHO IeCTh 0TBepcTUi. C MOMONIBIO TApOBOIO pyKa-
Ba KOJibLIeBasi TpyOa COeAMHsIACH C MApPOBBIM KOTJIOM, U3 KOTOPOrO B HEE Ha-
MPaBJSIICA nap. BIXOIAIMKMME U3 CONEN U NMEPEKPEIIMBAIOIIMMUCS HaJ TOBEPX-
HOCTBIO KMJIKOCTHU CTPYSIMH Mapa ropsias XUIAKOCTb B Pe3epByape TyLIUIach B
teyeHue 12—-15 c. Takas TeXHUKa TYyLIEHUs MOKapa Morjia ObITh MPUMEHEHA Ha
LIEJIOM PSJE MPOU3BOJICTB, XPAHALIMX B II€XAX WIH UCIIOIB3YIOIIHNX B OTKPBITHIX
pe3epByapax TOpIOYME WIH JIETKOBOCIUIAMEHSIOMIMECS KUIAKOCTH U MMEKOLIUX
JOCTaTOYHO MOIITHOE MapOBOE XO3SICTBO.

B 50-x 1 60-x rr. XX B. HOpMaTUBHI JIJIsl YCTAHOBOK MapOTYIIECHUS JEHUCT-
BOBAJIM YK€ B 1IEJIOM Psijie OTpacyieil MPOMBIIUIEHHOCTH, a B 70-¢ IT. OHU ObLIH
BKJIFOYEHBI B MHCTPYKIIMIO 110 TpoeKTHpoBaHuio Y IIA.

1.2. Kunaccupurkanus, 00,1aCTh IPUMEHEHUS U OCHOBHbIE
TPeOOBaHMS K YCTAHOBKAM MOKAPOTY HIEHUSA

ABTOMaTHYECKHE YCTaHOBKU (cucteMbl) moxkaporymeHus (AVYII)
MpeaHa3HA4YeHBI JJIsl TYIICHUS WM JIOKAJIM3aluK moxapa. J[Jis mpoTuBomnoxap-
HOM 3alllUTHl TPUMEHSIOT PA3IUYHbIE CTAI[MOHAPHBIE YCTAHOBKU. DTH YCTaHOB-
KM MOXHO kiaccuuiupoBath (puc. 1.1) mo ux Ha3HA4YEHUIO, BUJY OTHETYIIIA-
IIEro BEIIECTBA, PEKUMY pabOThl, CTENIEHU aBTOMATH3aIlMU, KOHCTPYKTUBHOMY
UCIIOJTHCHHIO, PUHITUITY ACHCTBHS M HHEPIMOHHOCTH [4-8].

21



Y CTaHOBKH NMOKAPOTYILIEHHS

ITo xoHCTpPYK- Ilo Bu
Py o ITo crocoby ITo crocody
THBHOMY OTHETYIIAIIETO
TyIIEHHUS nycka

HCITOJTHEHHUIO BEIECTBA
CrpuHkiepHbie Boasinsie O6BémHOTrO Pyunbie
HpenuepHrie Ilennbie ITo momanu ABTOMaTHYECKHE
ArperatHbie 'a30BbIe JlokabHbIE C snekTpuUecKUM
MonaynbHbie A3p030JIBHBIE (mo mouanu, C ruapaBiIdYeCcKuM

ITopoIKOBbIe 1o o6bemy) C nHeBMAaTUYECKUM

ITapoBsie C MexaHHYECKUM

C xoMOMHIPOBAaHHBIM

Ilo MPOAOJIZKUTCIIBHOCTH IMMOAJaAYHN

ITo nnepuuoHHOCTH
CpPEeACTB TyLIECHHS

CrepxObICTpOAeiCTRY IO E HmnynbcHOTO nelcTBUs

Toxn < O,l C TTym<3OC
BricTpoaeficTByromue mwim Masoit KpaTkoBpemMeHHOro neicTBus
nHepunoHHOCTH 0,1 <75, <3 ¢ 30¢< Toym <15 Mun
Cpenneli HHEPITMOHHOCTH Cpenneli M TETLHOCTH NEHCTBUS
3<Tu<30c¢ 15 MuH < Tryy < 60 MHH
ITOBBILIIEHHON MHEPLMOHHOCTH JnuTenbHOro NeicTBHS
T >180 ¢ Trym > 60 MHH

Puc. 1.1. OGo0mmenHas kinaccuukanus yCTaHOBOK TOXKAPOTYIICHHS

Haubonpiee pacnpocTpaHeHHE KaK y HAC B CTpaHe, Tak U 32 pyOeKoM Io-
JYYWIIM YCTAaHOBKHM BOJASHOTO M TICHHOTO MOXapoTymieHus. Mx mons B obOmem
o0beMe aBTOMAaTHYECKUX YCTAaHOBOK mnoxaporymenus npesbimaer 80 %. Co-
BPEMEHHBIE YCTAaHOBKH BOJSHOTO TOKAPOTYIICHUS MO3BOJISIIOT NMPEIOTBPATUTH
KPYIHBIE MOXAaphl, YTO 3HAYUTENBHO COKpallaeT MaTepHalbHbIe MOTEpU. DTU
YCTaHOBKH HaxXOJST MPUMEHEHHUE B Pa3IMYHBIX OTPACISX HAPOIHOTO XO3SIHUCTBA,
MCIIOJIb3YIOTCS JIJIs1 3aIUThl OOBEKTOB, HA KOTOPBIX MPUMEHSIOTCS U nepepada-
THIBAIOTCSI TAKHE BEIIECTBA U MaTepUalbl, KaK XJIOMOK, JIeH, IPEeBECUHA, TKaHHU,
IJ1aCTMAcChl, pe3uHa, FOPIOYME U ChIMyYHE BEIIECTBA, a TAKXKE Psii OrHeomnac-
HBIX JKHJKOCTEH. DTH yCTaHOBKU HCIIOJIB3YIOTCS TAKXKe IS 3allUThl TEXHOJO-
TUYECKOro 000pyAOBaHUs, KaOEIbHBIX COOPYKEHUM, 0OBEKTOB KYJIbTYpHI (Te-
aTpoB, IOMOB KYJIbTYPHI U APYTUX aHATOTHYHBIX COOPYKECHH).

Y CTaHOBKM NMEHHOTO NOXAPOTYLIECHUS IPUMEHSIFOTCS JUIs 3aIlMThl TEXHOJIOTH-
YEeCKOro 000pyI0BaHUSI XUMUUECKUX U HE(PTEXUMUUECKUX POU3BOCTB, CKIIAZ0B U
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0a3 HedTH U HEPTENPOTYKTOB, a TAKKE JAPYTUX OOBEKTOB, TJIe B OOJIBIITNX KOJIHYe-
CTBax MPUMEHSIOTCS JIETKOBOCIJIAMEHSIOIIMECS] U TOPIOYHE KUIKOCTH.

ABTOMAaTUYECKHE YCTAaHOBKHM Ta30BOTO U a3pPO30JIbHOTO MOXKAPOTYIICHUS
MpeIHA3HAYAOTCS JJIs 3alUThl MOMEUIEHUH, B KOTOPBIX XpaHATCSA U mnepepada-
THIBAIOTCS OTHEOMACHBIE >KUJIKOCTH, TPIOMOB KOpalOyel, 3aj10B M XpaHUJIUII
KAPTUHHBIX Tajiepei, MOMEUEHUH MY3€€eB, apXUBOB, PA3JIMYHBIX JIEKTPOyCTa-
HOBOK, HAXOJSIIMXCS MOJ HANpsDKEHUEM, MOMEIIEHUN BBIYUCIUTENBHBIX I€H-
TPOB, @ TaK)K€ BO BCEX CIIy4asX, KOIrJla NMPUMEHEHHE BOJbl WU BO3YILIHO-
MexaHnnueckoit nensl (BMII) HeBO3MOXKHO.

VYCcTaHOBKH MOPOIIKOBOTO MOKAPOTYLIEHUS B 3aBUCUMOCTH OT THIA OTHe-
TYIIAIIEro NOpOIlIKa MPUMEHSIOTCS JJIs TyLIEHUs NoapoB kinaccoB A, B, C, /]
U DJIEKTPOYCTAHOBOK C OTKPBITHIMU TOKOBEIYIIMMHU YACTSAMU MO HAPSHKEHUEM
1o 1000 B. Haubonee 3¢ pekTuBHO NMPUMEHEHNE ITUX YCTAHOBOK ISl TYIICHUS
JIETKOBOCIJIAMEHSIOIINXCS W TOPIOYUX JKUAKOCTEH YIJIEBOJOPOAHOrO psna,
CIUPTOB, 3(PUPOB U APYrUX NPOAYKTOB, a TAKXKE FOPIOYUX Ia30B (B TOM YHUCIIE U
B COKIDKEHHOM COCTOSIHUM), LIEIOYHBIX, LIEI0YHO-3€MENbHBIX METAJUIOB U Me-
TAJUIOOPTaHUYECKUX COEAUHEHNM.

HeoOxonumocth npumeHeHust U BoiOOp tuna AVYII oOyciioBiaeHbl ypOBHEM
MIPOTUBONOKAPHOMN 3aIUTHI KOHKPETHOIO O0BEKTA C YUETOM CKOPOCTH Pa3BUTHS
Mo’kapa B HAYaJIbHOM CTaquM, S3KOHOMHYECKON 11e71eco00pa3HOCTH UX MpPUMEHe-
HUS ¥ ONIEPATUBHO-TAKTUYECKMX BO3MOXKHOCTEH MOXKAPHBIX OJpa3AeICHUM.

VYcTaHOBKH (CUCTEMBI) OJJHOBPEMEHHO C (DYHKIIUSIMU TYIIEHUS WIH JIOKAJIA3a-
MU JJOJKHBI BBITOJHSTH U (DYHKIIMM aBTOMAaTHYECKON MOKapHOM CUTHATM3ALIH.

YcraHOBKH (CUCTEMBI) JOJKHBI 00€CTICUNBAT:

- BpeMs cpabaTbIBaHUsA, MEHbIIIEE MPEAEIbHO TONYCTUMOIO BPEMEHHU CBO-
00JIHOTO pa3BUTHS MOXKApa (KPUTUUECKOTO BPEMEHHN);

- BpeMs JIEUCTBHS B PEXHUME TYIICHHS, HEOOXOAMMOE JJI JIMKBHUJALUU
Mo’apa;

- BpeMsl ICHCTBUS B PEKUME JIOKAJIM3ALMHU, HEOOX0AUMOE JIsl TPUOBITUS U
00€BOr0 pa3BepThIBaHUS ONEPATUBHBIX MOAPA3/IECIECHUN;

- MHTEHCHUBHOCTH MOJa4M (KOHIICHTPAIMIO0) OTHETYIIAIIETO BEIIECTBA HE
HUKE€ HOPMATUBHOM;

- HaJIeXKHOCTh (DYHKIITMOHUPOBAHUS.

VYcTaHOBKH (CUCTEMBI) TOJKHBI OBITH OCHAILIEHBI YCTPOMCTBAMMU:

- BbIJJa4M 3BYKOBOT'O ¥ CBETOBOI'O CUTHAJIOB OMOBEILIEHUS O MOXKapE;

- KOHTpOJIA JaBiieHHus (YpOBHs) B 3alOJHEHHBIX TPyOONpoBOAaX, HM-
MyJIbCHOM YCTPONCTBE U EMKOCTSIX, COJIEp KAIIUX OTHETYIIAIEe BEUIECTBO;

- U1l pEMOHTa ¥ KOHTPOJIsi pab0TOCIOCOOHOCTH KOHTPOJIBHO-ITYCKOBBIX YCT-
POMCTB, pacnpenycTpOCTB U HACOCOB 0€3 BBITYCKAa OTHETYIIAILErO BEIIECTBA U3
pacrpeIeUTeNbHON CeTH UM EMKOCTEN, COAEeP KaLMX OTHETYILAIIEee BEIIECTBO;

- [I0J1a4M OTHETYIIAIIETO BELIECTBA OT NIEPEIBUKHOM [TOXKAPHOU TEXHUKH;

- MO/IBOJIa Ta3a M (M) KUIAKOCTH JIJIS IPOMBIBKH (TIPOJTYBKH) TPYOOIPOBO-
JIOB U MPU MPOBEICHUH UCTIBITAHUM;
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- MOHTaXa M 00CITY>KUBaHUS OpOCUTENIeH U TPyOOTPOBOJIOB IIPH 3aJaHHOMN
BBICOTE MX Pa3MEICHUSI.

VYcranoBku (cucTeMbl) OOBEMHOTO MOXKAPOTYUIEHUS JOJDKHBI 00Oecreyu-
BaTh ()OPMUPOBAHNE KOMAHJAHOTO UMITYJIbCA!

- HAa aBTOMATUYECKOE OTKIIOYCHHE BEHTWISIIUU U MEPEKPHITUE TPU HEOO-
XOJMMOCTH TPOEMOB B CMEXHBbIE TIOMEIICHHS 0 Havaja BBITyCKa OTHETYIIa-
€0 BEUIECTBA B 3aIUIIAEMOE TTIOMEILIEHHUE;

- Ha CaMO3aKpbIBaHUE JBEPEN;

- Ha 3a/IepKKy cpabaTbIBaHUs YCTAHOBKH Ha BpPEeMsi, HEOOXOIUMOE /1Jis IBa-
Kyallu¥ JIFoAeH, HO He MeHee yeM Ha 10 c.

CurHan B BUJC HAJIIIUCH Ha CBETOBBIX Tabjo «['a3 — yxomu!» («Ilena —
yXonu!») ¥ 3ByKOBOW CHTHAJ OTMOBEUICHUS JTOJDKHBI BBIABATHCS BHYTPH 3allld-
[[a€MOro NOMEIleHHs. Y BXOJa B 3alIMIaeMOe MOMELIEHUE JOJIKEH BKIIOYaTh-
csi cBeTOBOM curHai «['a3 — He BxoauTh!» («[leHa — He BXOAUTH!»), a B moMe-
HIEHUH JIKYPHOT'O MEepCOHaNa — COOTBETCTBYIOIIMI CUTHAN ¢ MH(pOpMaluen o
M0/1aye OTHETYIAIEro BEIEeCTRA.

VYcTaHOBKM (CUCTEMBI), KPOME CHPUHKIIEPHBIX, OJKHBI OBITH OCHAIIEHbI
PYYHBIM ITYCKOM: TUCTAaHIIMOHHBIM — OT YCTPOMCTB, PacIONIOKEHHBIX Y BXOJla B
3allMIIAeMOe MTOMEILEHUE, U MPU HEOOXOJUMOCTH — C TOKAapPHOIO MOCTA; MECT-
HBIM — OT YCTPOICTB, PAaCIONIOKEHHBIX Ha CTAHIIUN TTOXKAPOTYIICHHUS; MECTHBIM —
OT YCTPOMCTB, PacIONOKEHHBIX HA 3aIIOPHO-ITYCKOBOM Y3JIE.

VYcTpolicTBa pydHOro Mmycka YCTaHOBOK (CHCTEM) JOJIKHBI OBITh 3alllUlIle-
HBI OT CITy4aifHOTO MPUBEACHUS UX B ICWCTBUE U MEXaHUYECKOTO MMOBPEXKICHUS,
Y HaXOJIUTHCSI BHE BO3MOKHOU 30HBI TOPEHHUS.

ManouHeplMOHHbIE YCTAaHOBKH (CHCTEMBI) JODKHBI MMETh aBTOMAaTHYe-
CKU BOJIONUTATEINb, 00ECIEUNBAIOIIUN pa0OTy YCTAHOBKHU C pACYETHBIM Pacxo-
JIOM BOJIbI (pacTBOpa MeHOOOpa30BaTesl) 10 BbIX0JIa OCHOBHOT'O BOJIOMUTATEIS
Ha pabouuii pexum.

VYcTaHoBKH (CHUCTEMBI) MEHHOTO MOKAPOTYLIEHUsI JOJIKHBI ObITh oOecre-
YEeHBI YCTPOMCTBAMH JJIsi MPUTOTOBIEHUSI PAaCTBOpa WIIM aBTOMAaTUYECKOTO JO-
3UpOBaHUsl MEHOOOpPA30BaTENsl, MPEAOTBPALIEHUS MONaJaHusi NeHOo0Opa3oBaTe-
ns (pacTBOpa meHooOpa3oBaTessi) B CETH BOAOMPOBOJIOB MUTHEBOTO U MPOU3-
BOJICTBEHHOI'O Ha3HAYEHHUS, a TAKXKE €MKOCTAMHM JJIs CIMBa MEHOOOpa3oBaTels
(pactBOpa nmeHooOpazoBaTeis) U3 TPYOOIPOBOIOB U paclpeIeIUTETbHON CETH.

VYcraHoBka (cucTeMa) TMEHHOIO TMOXKAPOTYUIEHUS JOJDKHA HUMETh
100%-nbI1i1 pe3epB neHOOOpa3oBaTeIs.

[Tpu ucnonp30BaHNU B yCTAaHOBKAX ra30BOTO MOXKAPOTYIICHUS B Ka4eCTBE
OTHETYIIAIEro BEUIECTBA JMOKCHJA YIiepoJa M COCTaBOB, aHAJOTUYHBIX IO
yBelMYeHU0 o0beMa mpu (a3oBOM MEpexojie, B 3alIUIIAEMbIX MOMEIICHUSIX
JOJDKHBI OBITH MPETYCMOTPEHBI JIETKOCOpAachIBa€MbIE KOHCTPYKIIMH, TUIOMATh
KOTOPBIX OMPENEIAETCS MPOEKTOM.

YCTaHOBKH Ta30BOTO MOKAPOTYIICHHUS TOJDKHBI OBITH OOECIeUeHBbI YCT-
pOMCTBAMH KOHTPOJISI MAaCChl OTHETYIIAIIETO BEUIECTBA.
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I'i1aBa 2
ABTOMATHYECKHE YCTAaHOBKH BOJISIHOI'O
MOKAPOTYIIEHUSA

2.1. Ha3HauyeHme, yCTPOMCTBO U pad0TAa YCTAHOBOK
BOJSTHOT0 MOKAPOTYILIEHUS

2.1.1. DYHKIHOHAJILHAS CXeMA U PeKMMbI (PYHKIIMOHUPOBAHUS
BOAAHBIX AYII

Ha puc. 2.1 npexacraBiaeHa cTpykTypHas OJIOK-cXeMa OJIHOTO U3 TH-
OB BOJISIHBIX YCTAHOBOK MOXKAPOTYIIIEHUS — CIIPUHKIEPHON YCTaHOBKHU.

Ol

S —{ con

N3CO [{OI| 4

iy oML [«PKM] CIy

Oll; (|91,

uaCP Ho,

CIy
pBO] Ly —— Ivr HpTl-or[T3]
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'1 HO || HP OP|T3
> T3
e [T vy OP|T3|

VBCP

Puc. 2.1. CrpykrypHast 6:110K-cXeMa CIIpUHKIIEPHON YCTaHOBKH BOJISTHOTO MOYKAPOTYILICHUS:
T3 — TerutoBoii 3amok cripunkiepa; OP — opocurens (cnpunkiep); PT — pacnpenenurensHblil TpyOOIIpoOBOS;
MTII — maructpanbsHblid TpyoonpoBo; YV — y3en ynpasnenus; [1T — nuratensHbIi TpyOONIpOBOS;

ABII — aBromaTnueckuit Bogonurarenb, IKM — aneKkTpoKoHTakTHBIN MaHoMeTp; DI1; — anekTporpoBosa,
coequnsronme DKM c anekrpuueckum mmtoM ynpasienus (D1LY); UDCO — ocHOBHOH HCTOYHHK
anexTpocHadxkenus; UOCP — pe3epBHBIH HCTOUYHUK 3nneKTpocHabxeHust; JI1, — anexkTponpoBonia, CoeANHSIIONIHE
SOUIY ¢ UDCO u UBCP; D113 — anextponposoa, coeaunsitonire DY ¢ ocHoBHBIM aekTpoasurarenem 3/10;
OJIP — pe3epBHBIN dieKTpoABUraTeln; D1, — 37IeKTponpoBo/ia PEe3EPBHEIX LENIEH YIIPABIIEHNUS;

HCO - ocnosnoit Hacoc; HCP — pesepsusiit Hacoc; ITBCO (IBCP) — ocHOBHOI (pe3epBHBIIT) HCTOYHUK
BonocHaOkeHus; CLlY — curHanmmsarop JaBieHus yHUBepcasbHbli; D11, — anekTponpoBoaa, CoenuHsonme
CHY co mmrom ynpasnenust 1Y ; D115 — anextponposoaa, coequnsitoniue DY
C CUCTEMOH OIOBeUIeHUs U MH(POPMaIIH
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VYCTaHOBKM MOXKAPOTYIICHHUS] UMEIOT CIEAYIOIIHE PEeXUMbI palboThl: Je-
KYPHBIM PEKUM, PEXUM TYIICHHS MOKapa, PEKUM TEXHHUUYECKOTO 00CIyKHBa-
HUs1, PEKUM PEMOHTA U PEKUM HAXOXKIAECHUS B COCTOSTHUM «OTKa3».

2.1.2. CupuHK/epHbIe U JpeHYepPHbIe YCTAHOBKHU, UX BU/bI,
CXeMbl, IPUHLUUIBI JeHUCTBUSA, 00JI1aCTh NIPUMEHEHUSA

ITo npuHIMIY AEUCTBUS YCTAHOBKU BOJSIHOTO MOKAPOTYILIEHUS ITOApPAa3-
JEJSI0TCS Ha CHPUHKIIEPHBbIE U JpeH4YepHble. OHM MOJYyYWIIM CBOE Ha3BaHUE OT
aHIMIMKICKUX cJIoB sprincle (Opb3raTh, MOpocuTh) U drench (MOYUTH, OpOIIATS).

CnpuHknephble ycmaHoeKy TIpeJHa3HAYEHbl JUIsi OOHApYKEHUSI U JIOKAJIb-
HOTO TYIICHMS MOXApOB M 3aropaHuil, OXJIaXJAEHUSI CTPOUTENbHBIX KOHCTPYK-
UMK Y MIOJJaY¥ CUTHAJIA O MOoXKape.

/lpenuepHnvie ycmanoexku cityxaT JUisi OOHapyXEHHUs] U TYLIEHHUS MOKapoB
0 BCEH 3aluIIaeMOi MJIOIAI1, a TAKXKE I CO3[JaHUsI BOJSHBIX 3aBEC.

CrpuHkiiepHas yCTaHOBKA BOASHOTO MOKapOTYIIEHUS, IPEICTaBIEHHAs Ha
puc. 2.2, pabotaet cieaywmum odbpazoMm. B nexxypHOM pexkume CpUHKIIEpHAs
YCTaHOBKA HAXOAMTCS IMOJ JAaBICHUEM, CO3aBa€MbIM MUMMYJIbCHBIM YCTPOMCT-
BoM 10. [Ipyn BO3HMKHOBEHHH MOKapa BCKPHIBAETCS TEMJIOBON 3aMOK CIPUHK-
nepHoro opocurens 6. PacnblieHHast Boja U3 pacnpeeauTeIbHON CeTu S ye-
pe3 CIPUHKIIEPHI OJIaeTCs B o4ar noskapa. JlaBieHue B nurtaromieM Tpyoonpo-
BoJie 4 magaeT, cpabaThiBaeT KOHTPOJIBHO-CUTHAIBHBIN KJIallaH y3ja yhpaslie-
HUs /, IpOMycKas BOJY B paclpeleIUTeNIbHYI0 CeTh YCTaHOBKH. Bona B Ha-
YaJabHbIM MEPUOJ] MOCTYMAET K y3Jy YNPaBIEHUS OT UMITYJIbCHOIO YCTPOUCT-
Ba 10. Ilpu cpabaTeiBaHMM KJIallaHa B y3J€ yIOpaBJIeHUS BOJa MOCTYNAeT U K
curHanuzaropy aasienus (CAY) 3. Dnexrpuueckuit umnynsc ot C/Y mona-
€TCd Ha LIUT YNpaBJIEHUS U KOHTPOJsA 2, 00eCleynBaIolero BKIOUYEHUE Ha-
coca 14 u nomavy curHajia TpeBOrM O BOSHUKHOBEHHUU MOKapa U cpadaTbiBa-
HUU YCTAHOBKHU. DJIEKTPOKOHTAaKTHbIe MaHOMETpbl (DKM) 11, ycraHOBIEHHBIE
Ha UMIyJIbCcHOM ycTpoicTBe 10, mpenHa3sHaueHsl 1 (GOPMUPOBAHUS CUTHAIA
00 yteuke (MaJeHUM JaBJICHUs) BOJbI (BO3/yXa), a B OT/EIbHBIX CIIydasix — JJis
oOecreyeHus: BKIIIOUEHHsI Hacoca.

CrpuHKIEpHbIE YCTAHOBKHM BOJSIHOTO MOXAPOTYIICHHS] B 3aBUCUMOCTH OT
TeMIIepaTyphl BO3/lyXa B 3aUIUIIAEMbIX MOMEIIEHUAX OBIBAIOT: BOJ03ANOIHEH-
HbIE — JJIs TIOMENIEHUH ¢ MUHUMAaJILHOM Temiiepatypoid Bo3ayxa 5 °C u BbIlIE;
BO3AYIUHBIE — JIJI1 HEOTAIUIMBAEMbBIX IIOMEILEHUN 31aHUI, C MUHUMAJIBHON TEM-
neparypoii Bo3ayxa Huxke 5 °C.
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B cnyuae, korga nuTaronias v pacupenenuTeNnbHas CeTh CIPUHKIEPHON yc-
TAHOBKH 3all0JIHEHA BO31YXOM, IIPU cpabaThIBAHUU OPOCUTENS U3 CETU BBIXOIUT
BO3/lyX, JaBJICHUE B HEM MaJlaeT, a gajiee padoTa yCTAaHOBKU MPOUCXOAUT aHAJIO-
TUYHO BOJIO3AMOJHEHHOM YCTaHOBKE.

Puc. 2.2. [IpyHuunuanbHas cxemMa CIpUHKICPHONH YCTAaHOBKH BOJSIHOTO MOXKAPOTYILICHUS:
1 — mpueMHO-KOHTPOIBHBII PUOOP; 2 — IIUT YIIpaBJeHHs; 3 — cUrHaimu3aTop aasnenust CY;
4 — uraromuii TpyOONIPOBO; 5 — pacpeAeuTeNbHbIN TPyOOTIPOBOI; 6 — CIIpUHKIIEPHBIE
opocuTeny; 7 — y3el ynpasJieHus; 8 — moaBoasamuil Tpyoomnposo; 9, 16 — HopManbHO
OTKpBITHIC 3aIBMKKH; 10 — rupomHeBMOOaK (MMITYJIbCHOE YCTPOKCTBO);
11 — >neKTpOKOHTAKTHBIN MaHOMeTp; 12 — kommpeccop; 13 — aneKTpoABUTaTelNb;
14 — nacoc; 15 — oOpatHbIii kianaH; 17 — BcachIBarOIIHIA TPYOOIIPOBO,T

ABTOMaTHYECKOE BKJIIOUCHHUE APEHUEPHBIX YCTAHOBOK OCYIIECTBISIOT OT
MOOYIUTENIbHOW CUCTEMBI C TEIUIOBBIMU 3aMKaMU WJIU CIPUHKIEPHBIMU OPOCH-
TENSIMH, OT aBTOMAaTUYECKUX MOXKAPHBIX M3BEIIATENICH, a TaK:Ke OT TEXHOJIOTHU-
YECKHUX JJATYUKOB.

PabGorta npeHuepHON yCTaHOBKHM BOJISIHOTO MOXKApPOTYIICHUS, CXeMa KOTO-
poil mpecTaBieHa Ha puc. 2.3, OCYIIECTBISIETCS CIEIYIONUM 00pa3oM.
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Puc. 2.3. [IpuHiunuansHas cxema ApeHYepHON YCTaHOBKH BOJITHOTO MOKAPOTYILIEHHUS:

1 — muT curHanu3anuy; 2 — MWUT yrpasieHus; 3 — curanuszarop aasineaus C/AY;
4 — utaromuii TpyOONpoOBOI; 5 — IpeHYEepHBIE OPOCUTENH; 6 — CIIPUHKIIEPHBIE OPOCHUTEIH;
7 — noOyuTenbHas ceTh; 8 — y3en ynpaiieHus ¢ kinamanom ['[]; 9 — y3en ynpaBnenus
c xiananom I'J1; 10 — moxBomsmmii Tpyoonposo; 11, 21 — HopMabHO OTKPBITHIE 3a/IBUKKH;
12 — ruppontneBmoOax; 13 — OKM; 14 — kianan myckoBoit Tpocosblii Tuna KIITA;
15 — tpocoBslii 3aM0K; 16 — Tpoc; 17 — kommpeccop; 18 — anexrpoasurarens; 19 — Hacoc;
20 — oOpaTHBIi KIanaH; 22 — BCaChIBAIOIINN TPYOOIIPOBO

B nexxypHoMm pexume moOyautenbHasi ceTh / CO CIPUHKIECPHBIMU OPOCHUTE-
JSIMU 6 HAXOJUTCS IO/ JAABJIEHUEM BOJIbI, CO3/]aBAEMbIM TUIPOINHEBMOOaKoM 12,
a MUTAIUi TpyoonpoBoj 4 depe3 ApEHUYEPHBIE OPOCUTENH S COOOIIaeTcs ¢
atmoc(epoit. [Ipu moxkape CIpUHKIEPHBIM OPOCHUTENIHL BCKPHIBAETCS, BOJA BBI-
XOJIUT U3 NOOYAUTEILHON ceTH [, JaBJEHHWE B HEW majaer, B pe3yjibTaTe 4yero
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cpabatbiBaeT knanaH rpynmnoBoro aedctsus (I'l) 8. Boga u3 pacnpenenurens-
HOW CeTH TOCTyMHaeT K JApeHUYEepHBIM opocuTensM 5. [lpu majgenun naBieHus B
cucTeMe TpyOOmpOBOIOB YCTAHOBKH CHIKAETCS JIABJICHHE M B THAPOITHEBMOOA-
ke 12, 3neKTpOKOHTaKTHbIE MAHOMETPHI 13 BBIAAIOT UMIYJbC Ha LIUT YIpaBJe-
Hus 2. Co mIUTa yrnpaBieHHUs CUTHAJ MOCTYMAeT Ha BEIHOCHOW IIUT CUTHAIU3a-
1 1 1 KOMaHAHBIA UMITYJIBC HA BKIIFOYEHUE eKTpoaBuratens 18 nacoca 19,
o0ecrneunBaroIIero TpedyeMblii pacxo BOJIbI HAa TYIIIEHUE MOXKapa.

B cnydyae ncmonp3oBaHMsST TPOCOBOTO MPHUBOJIA MPH MOBBHIIMICHUN TEMIIEpa-
TYpbI pacnajaercs TPOCOBbIM 3aMOK 15, obecnieunBasi BKJIIOUEHHUE KIlalaHa Io-
oynurenbHoro TpocoBoro (KIITA) 14. Ilpu cpabateiBanuu KIITA nanaer naB-
JIeHWE BOJBI B TpyOOIpoBoe 4 Haa kianaHoM 9, BCIEACTBHE YEro OH OTKPHIBA-
eTcsl M IPOIMyCKaeT BOJY K IpeHUEpHBIM opocuTensiM. [lanee pabota ycTaHOBKH
MPOUCXOANT aHATOTHYHO CIIPUHKIICPHOM.

: 2 3 @ 5 2 ZF4_8
%%%ﬁme%»é%

Puc. 2.4. Cxema aBTOMaTUYECKOI'0 BOJIOIMUTATEIIS C HACOCOM ITOKAUKH.
1 — pene naBieHwus; 2 — MEXaHUUYECKas 3aJIBUXKKA; 3 — OOpATHBIN KIIamnaH;
4 — OydepHast eMKOCTh; 5 — HacoC-)KOKeii; 6 — perne cyxoro xoja

BmecTto 0onblIMX MO €MKOCTH aBTOMATHYECKUX BOJOMUTATENEH B Ha-
CTOsIIee  BpeMsl  NPUMEHSIOT  HACOChl  TMOAKAYKH  (HACOC-)KOKEH).
Ha puc. 2.4 uzo0paxeHa ojHa U3 CXeM MOJKIIOUYCHHS HACOCA TOJKAYKH B yC-
TAHOBKY moxkaporyueHus. Hacoc-xokell moaaep:kuBaer ¢ ceTu TpyOonmpoBoO-
JI0B 3aJlaHHbIN Hanop. Pene naBnenus 1 BkiroyaeTcs npu NajeHUM AaBICHUS, U
HACOC MOJIKA4YKH MOJHUMAET Hanop 10 TpeOyeMoro ypoBHs. 3aIBUKKH 2 HEOO-
XOJUMBI sl IPOU3BOACTBA PEMOHTHBIX pabOT Ha Hacoce. OOpaTHbIe KilaraHbl
3 HE Jal0T MPOTOKA BOABI U3 PACIPEAEIUTENBHBIX TPYOOIPOBOAOB YCTAHOBKH,
Oydepnass emkoctb 4 HeoOXoauMa ISl CTJIQXXWBAHUS HEOOJBIINX TOTYKOB
naBieHus B ceTH. Pesie cyxoro xoja 6 He BKIJIIOYAET HACOC MPU OTCYTCTBHH BO-
IIbl B CUCTEME.
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2.1.3. KoHCTpyKTHBHBIE 0COO€HHOCTH JIEMEHTOB U Y3JI0B
BoaAssHbIX AYIL. Opocuresin, y3/1bl ynpaBjieHusl,
BOJONIMTATEJIH, YCTPOMCTBA VISl XPAHEHHUS OTHETYIIAIIET0
BelIeCTBA, MPUOOPHI KOHTPOJISI, KJIANAHBI

Kaaccuduxanus u 0003HauYeHHEe OpOCUTEIEH

Opocumenu ycmano80K 8004HO20 NOMCAPOMYuieHus: peaHa3HAYCHBI
JUISL TYHIEHUS, JOKAIU3alui WK OJOKUPOBAHUS TOXkapa MmyTeM pa3OpbI3ruBa-
HUS WIN PACTIbUICHUS BOJBI U (MJIM) BOJAHBIX PACTBOPOB.
OpocuTtenu Ki1acCHPUIMPYIOT MO CICAYIOIIMM MoKa3zaressiM [9]:
[lo HamMYuUIO TEMJIOBOrO 3aMKa WJIM MPUBOJAA JJIsi cpabaThIBaHUS Ha:
- cipunkiepusie (C);
- npenuepHsbie (1);
- C yIpaBJIsieMbIM MPUBOIOM: AieKTpuueckuM (), ruapasiudeckum (1),
nHeBmaTrueckuM (I1), muporexauueckum (B);
- komOouHupoBanHkie (K).
ITo Ha3zHaueHwuto:
- obmero HazHauenus (O), B TOM 4HClie TpeIHA3HAYCHHBIC JJI TOJI-
BECHBIX MOTOJIKOB U CTEHOBBIX NaHesel: yriyoseHnnsle (Y), moraii-
ueie (II), ckperthie (K);
- IpeIHa3HaYeHHbIC [T 3aBec (3);
- IpeTHa3HAYEHHBIE JJIsI CTeJUIaXKHbIX cKIa0B (C);
- IpeAHa3HAaYEHHbIE ISl THEBMO- U MaccoIpoBo0B (M);
- IpeAHa3HaYEHHbIE IS IpeynpeKaeHus B3pbiBoB (B);
- IpeIHa3HaYeHHbIE JJ1s1 KIIbIX JoMOB (K);
- CIICIMAIBHOTO Ha3HA4YCHHUS (S).
[1o KOHCTPYKTUBHOMY UCIIOJIHEHUIO:
- po3erounsie (P);
- IeHTpoOexkHbIe (9BoJIbBEeHTHBIE) (L]);
- nuadparmenuble (kackagauwie) (1);
- BUHTOBBIE (B);
- menesbie (LL);
- ctpyiinbie (C);
- nonatounsie (JI);
- npoune KoHcTpykuuu (I1).
[lo Buay ucnonb3zyemoro orerymaniero semecrsa (OTB):
- poasHbie (B);
- 7151 BOJHBIX pacTBopoB (P), B ToM uncne nennsie (I1);
- yaHuBepcanbHbie (V).
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[To popMe n HampaBIEHHOCTH MMOTOKA OTHETYIAIIErO BEIECTBA:

- CHMMETpUYHbIE: KOHLIEHTpUYHBIE, dyuuncouabie (0);

- HEKOHLIEHTPUYHbIE OJHOCTOPOHHEN HampaBieHHOCTH (1);

- HEKOHLICHTPUYHbIE IBYCTOPOHHEN HanpaBieHHOCTH (2);

- ipoune (3).

Ilo xanenbHOM cTpyKType notoka OTB:

- pa3OpbI3rUBaTeIIH;

- PaCIbLUIUTEINH.

ITo Buay TennoBoro 3amka:

- C IUTaBKUM T€PMOUYYBCTBUTENIbHBIM 31eMeHTOM (I1);

- C pa3pbIBHBIM TEPMOUYYBCTBUTENIbHBIM 35ieMeHTOM (P);

- C YIPYTUM T€PMOYYBCTBUTENBHBIM 31eMeHTOM (VY);

- ¢ KOMOMHUPOBAHHBIM TEIIOBBIM 3aMKoM (K).

ITo MOHTa:XHOMY PACITOJIOKEHUIO:

- BepTuKaibHO, NoTok OTB u3 xopnyca HanpasieH BBepx (B);

- BepTuKaibHo, notok OTB u3 xopnyca HanpasneH BHu3 (H);

- BepTukanbHo, motok OTB u3 kopmyca HanmpaBlieH BBEPX WJIH BHU3
(ynuBepcanbhsbie) (Y);

- ropu3oHTaNBHO, ToTOK OTB Hanpasien Broab ocu pacnbuiutens (I);

- BepTUKaiabHO, NOTOK OTB M3 Kopiyca HampaBlIeH BBEpX, a 3aTEM B
CTOpPOHY (B0JIb HAIIPABJISIIOIIEH JTOMATKK WK 00pa3yrollel Kopiyca
opocurens) (I's);

- BepTuKaIbHO, NOTOK OTB M3 Kopmyca HampaBlieH BHU3, a 3aTEM B
CTOpPOHY (BOJIb HAMPABJISIONICH JIONATKU WK 00pa3yroIiel Kopmyca
opocures) (I'y);

- BepTuKaibHO, noTok OTB 13 Kopmnyca HanpaBieH BBEPX WU BHU3, a
3aTeM B CTOPOHY (BAOJb HAIpaBJISAIOLIEH JTONATKU WU 00pa3yrolei
Kopriyca opocutelnsi) (yausepcanbabie) (I'y);

- B JITOOOM mpocTpaHCTBEHHOM Tosioxkenuu (I1).

ITo BuAYy MOKpBITHA KOpITyCa:

- 0e3 oKpeITHS (0);

- ¢ JICKOPATUBHBIM TTOKPBITHEM (11);

- C aHTUKOPPO3UOHHBIM MOKPBITHEM ().

I[lo ciocoOy co3nanust JUCIEPrupoOBaHHOTO MOTOKA:

- IPSIMOCTPYHHBIE,

- YIAPHOTO JICHUCTBHS;

- 3aBUXPEHHBIE.

Opocumenu 0ns 600b1 U 600HbIX pacmeopos. CHpUHKIEPHBIE OPOCUTETU
MpeIHa3HAYeHbl JUJIS PacIblUICHUs BOJBI U PACIpeesieHHs €€ MO 3allUIaeMOoi
TUIOLIAAM JJIs JIOKAJIbHOI'O TYLIEHUS] OYaroB MoKapa WIHM UX JIOKAJIM3AlUuu IpU
MOBBILIEHUH TEMIIEPATYphl B 3aLIUIIIAEMOM MOMEIEHUH CBBIIIE IOMYCTUMOM.

CnpuHknephbiii opocumenb — OPOCUTEIb C 3aMIOPHBIM YCTPONCTBOM BXO/I-
HOT'O OTBEPCTHUS, BCKPBIBAIOIIMMCS IPU CpadaThIBAHUM TETJIOBOTO 3aMKa.
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OO1uit BUJ BOASHBIX CIIPUHKIIEPHBIX OPOCUTEINIEH MPEICTaBIEH Ha puc. 2.5.

B 3aBucMMOCTH OT BHJAa MCHOJHEHHUS CIPUHKIEPHI OBIBAIOT: C BOTHYTOM
posetkoii (B); ¢ mnockoii poszerkoii (IT); Hactennoro ucnonanenus (H); ¢ mias-
KUM 351eMeHTOM (2); co crekisiHHoM kosi0o0# (K).

JUist OgHOW CeKLMM CIIPUHKIEPHOW YCTAHOBKM CJIEIyeT MPUHUMATh He 00-
nee 800 cnpUHKIIEpHBIX OpOCUTENEH BCeX THUMOB. OpOCUTENN YCTaHABIMBAIOT:
posetkoii BBepx (CB), poserkoii Buu3 (CII), neprneHaIuKyaIspHO TUIOCKOCTH TTe-
PEKPBITHS (MTOKPBITHS ), PO3ETKOM MapaiiesibHO miockoctu nojia (CH).

a o 6
Puc. 2.5. CnpuHKII€pHBIE OPOCUTENHN:
@ — OPOCHTENh C IIOCKOW PO3ETKON M CTEKJITHHON KOJIOOH:
1 — kpersieHHe K pacrpeneuTeIbHOMY TPYOOIIPOBOLY; 2 — KJIalaH;
3 — CTeKJISTHHAs K0J10a; 4 — TUIOCKast PO3eTKa;
6 — OpPOCHUTEINb C BOTHYTOM PO3ETKON U IJIABKUM JIEMEHTOM:
1 — xperuieHre K pacpeeuTeIbHOMY TPYOOIIpOBOTY; 2 — KIIalaH;
3 — TUTaBKUi1 ANIEeMEHT; 4 — BOTHYTAasl PO3€TKA; 5 — PO3eTKa;
8 — OpPOCHUTENb C BOTHYTOM PO3ETKON M BEIHOCHBIM IIJIABKUM 3JIEMEHTOM:
1 - xpemyeHue K pacnpeaenuTeIsHOMY TpYOOTIpOBOTY; 2 — KJIallaH;
3 — BBIHOCHO TUTABKUH 3JIEMEHT; 4 — BOTHYTasi pO3€TKa

CrpuHKIIEpHBIE OPOCHTENIH BOJIO3AMIOJTHEHHBIX YCTAaHOBOK CJIEAYyeT YCTa-
HABJIMBATh PO3ETKAMH BBEPX, BHU3 WJIM TOPU30HTAIIBHO.

Bb100p CrIipuHKIEPHBIX OPOCHUTENIEH MTPOU3BOIUTCS B 3aBUCHMOCTH OT MaK-
CUMaJIbHO BO3MOYXHOHM TeMIepaTypbl BO3JyXa B YCIOBUSX HOPMaIbHOM IKC-
TIyaTaruu nomenienus (tadmn. 2.1).

Tabmuia 2.1
YcaoBue Bblﬁopa CIIPUHKJCPHBIX OPOCHTeHeﬁ
Temneparypa, °C
B 3alllMIIIaeMOM IMOMEIICHUH Pa3pYIICHUA TCILIOBOI0 3aMKa
o 41 57-67
Ot 42 o 50 68-79
«51 «70 93
« 71 « 100 141
« 101 « 140 182
« 141 « 200 240
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TemmepaTypa paspyiieHus] TEIIOBOTO 3aMKa OpPOCUTENS YKa3bIBaeTCs Ha
IUTACTUHAX JIETKOIUIABKOTO 3JIEMEHTa. B KauecTBe TEMIOBOrO 3aMKa CIPHHK-
JIEPHBIX OPOCUTEJICH MOTYT OBITh MCIIOJb30BaHbI CTEKIISTHHBIC KOJIOBI C MOAKpa-
IIEHHOW JKHUJIKOCTBIO C COOTBETCTBYIOIIUM KOA(hPUIMEHTOM 00BEMHOTO pac-
mupenus. B Tabn. 2.2 mpuBeAcHBI IBETA KUIAKOCTH B 3aBUCUMOCTH OT HOMH-
HaJIBHOU TEMITepaTyphl pa3pyIICHUS TETUIOBOTO 3aMKa.

Tabnuma 2.2
CooTBeTcTBHE IIBETA KUAKOCTH HOMMHAJILHOI TeMIlepaType pa3pyuieHus TeII0BOro 3aMKa
HomunanbHasi Temneparypa
pa3pyuieHns TeNJIOBOro l;a;}lrcl:l, °C Iser sAnaocti
o7 OpanxeBblit
72 Kpachsrii
93 3eneHbIi
141 I'omy0oii
182 droIeTOBBIN
240 YepHblil

B 1peHYepHBIX YCTAaHOBKAX BOJSHOIO MOYKAPOTYLICHUS NPUMEHSIOTCS
IpeH4epHble opocutenu ¢ BorHytod (JIB) m mmockoit (IT) pozetkoit
(puc. 2.6) ¢ nuamerpom BbIXOAHOTO OTBepcTus 8, 10, 15 u 20 mm. Opocurenu
JIB ycranasiuBaroTcsa pozerkamu BBepXx, Il — poserkamu BHU3. [l co3nanus
BOJSIHBIX 3aBEC C LEJIbIO 3aLIUThl BEPTUKAIBHBIX MPOEMOB U OIPAKICHUN IPU-
MEHSIOTCS IPEHYEPHBIE OPOCUTEIH JIonaToYHOro tuna J1JI.

L-f ! 3

Y
)
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:

Puc. 2.6. [lpenuepHbie OPOCUTENH:
1 — kpereHue K TpyoOTIPOBOY; 2, 3 — PO3ETKH
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IIpumepsbl onMcaHus U YCJIOBHOI0 0003HAYECHHMS OPOCUTEJICH

l. Onucanue. COpUHKIEPHBIA BOASHOW OPOCUTENb CIEHUAIBHOIO Ha-
3HAUEHUsl C KOHUEHTpU4YHbIM noTokoM OTB, nuadparmeHHslif, ycraHaBivBae-
MBI BepTHUKalnbHO, NOTOK OTB HampaBieH BBepX, ¢ aHTUKOPPO3UOHHBIM IIO-
KpBITHEM, KO3(P(ULMEHTOM MPOU3BOJUTEIBHOCTH, paBHbIM 1,26, mpucoeanHu-
TenbHBIM pasMepoM G 1'/,, TEMIOBBIM 3aMKOM B BHJIE Pa3pHIBHOTO 3IEMEHTA
(TepMOK010b1), HOMMHAJIBHOM TeMmIepaTypoil cpadarbiBanus 68 °C, kaumaTuye-
ckuMm wucnosHennem O, kareropueil pasmemenuss 4, tan corinacHo T/ —
«PO3A».

YcnoBuoe o6o3Hauenue. Opocutenr CBSO-/IBa 1,26 -
G 1 ',/ P68.04 — <PO3A>.

2. Onucanue. [IpeHuepHblil BOASHON pacnbUIMTENh OOIIEro Ha3zHaye-
HUs, NpeaHa3HadyeHHbld 1 pacnsiieHuss OTB, ¢ nmorokom OTB omHOCTOpOH-
HEW HAaNpaBJIIEHHOCTH, IIEJIEBOTO KOHCTPYKTHUBHOTO HCIIOJIHEHHS], YCTaHABIIM-
BAaE€MBbIii B JIIOOOM IMOJIOKEHUH B MIPOCTPAHCTBE, 0€3 MOKPHITHS, KOd(DPUIIneHTOM
TPOM3BONTEIBHOCTH, paBHBIM 0,45, MPHCOCIMHUTENBHBIM pasMepoM R/,
KJIINMAaTUYECKUM HcIoaHeHneM O, KaTeropued pasmenieHus 2, TUI COIIACHO
T — «Tyman».

YcnoBHoe o6o3Hauenue. Pacmermurens JIBO1-IIIIT 0,45 — R Y, -
«Tyman».

Opocumenv OpeHuepHbill 0Jis1 B0OAHLIX 3a6eC TIPEAHAZHAUCH NI OXJIaXIe-
HUSL TEXHOJIOTMYECKOro 00OpYIOBaHMS M MPEJOTBPALIEHUS PACIPOCTPAHEHUS
no>kapa 4epe3 OKOHHBIE, IBEPHBIE U TEXHOJOTHYECKUE TPOEMBI 3a MpEEbl 3a-
HIUIIAeMOro 00OpYyI0BaHUs, 30H WM MOMEUIEHUH, a TakKe o0ecreyeHus: npu-
E€MJIEMBIX YCIIOBUM IIPU 3BAKYALUU JXOIEH U3 TOPSIIUX 30aHUM.

Opocumenu MOHKOPACNBINEHHOU 600bl CHPUHKAEPHblE U OpEeHUEpHble
MpEAHA3HAYEHBI JUIsI PABHOMEPHOTO PACHBUICHHS BOJBI IO 3aIIUIIAEMBIM ILIO-
maau M o0bEéMy MyTEM CO3[aHUsI TOHKOJMCIEPCHOTO MOTOKA OTHETYIIAIIEro
BEILIECTBA U MPUMEHSIOTCS I TYLIEHUS WIM JIOKAIU3alUU MoXkKapa, CO3JaHHUs
BOJSHBIX 3aBEC, OXJIAXKICHHS HECYIIMX NOBEPXHOCTEM M TEXHOJOTMYECKOTO
o0opy10BaHMUS.

Pacnvinumens yenmpobescuoii PL] ipeiHa3HAYEH IJI MOJTYUYEHUS TTOTOKA
BOJIbl B JPEHUEPHBIX YCTAHOBKAX MOXKAPOTYIIEHUS, CO CpelHeapu(PMETUIECKUM
JIMaMETPOM Kamesb B NOTOKe MeHee 150 MKM.

Opocumenu 3601b6enmuble TpeHA3HAYCHBl Uil (GOpMUpOBaHUs Ooiee
IUIOTHOTO (IO CPAaBHEHHUIO C PO3ETOYHBIMU OPOCUTENSIMU) KOHUYECKOH (DOpPMBI
MOTOKA BOJBI MJIM TIEHHOT'O pacTBOpa, 0aroaaps HEeHTPOOEIKHBIM YCUIIMSIM BO3-
HUKAIOIMM B KaMmepe 3aBUXpeHus. [IpuMeHSIOTCS B JpPEHYEPHBIX yCTAaHOBKAX
ABTOMAaTHYECKOTO MOKapOTYLIEHUS, ISl TYLIEHUS M0KapOB TEXHOJIOTHYECKOTO
000pyA0BaHUS U OPOIICHUS 3aLIUIIIAEMON IJIOIA/IH.
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V3en ynpasnenus (YY) — COBOKyTHOCTh yCTPOUCTB (TpyOONPOBOAHON ap-
MaTyphbl, 3aTIOPHBIX U CUTHAJIBHBIX YCTPOWCTB, YCKOPUTEIIEH X cpabaThIBaHMsI,
YCTPOKUCTB, CHUKAIONTUX BEPOSATHOCTH JIOKHBIX CpadaThIBAHHM, H3MEPHUTEIBHBIX
pUOOPOB U MPOYUX YCTPOMCTB), KOTOPHIC PACIIOIONKECHBI MEKIY ITOABOISIIIIAM
U MUATAIOIIAM TPYOOIPOBOJAAMH CIPUHKIEPHBIX U JIPEHUYCPHBIX YCTAHOBOK BO-
JSTHOTO ¥ TICHHOT'O TIOYKAPOTYIICHHSI.

VYV npenHazHaueHsbl 17151 KOHTPOJISI COCTOSIHUS ¥ TIPOBEPKU pabOTOCTIOCOOHO-
CTH YCTAHOBOK B IMPOIIECCE IKCILTyaTalluH, a TaKXKe JJIS ITyCKa OTHETYIIAIIEro Be-
IIECTBA, BBIJJAYM CUTHAJA 11 (DOPMUPOBAHUST KOMAHIHOTO MMITYJIbCAa HA YIpaB-
JICHUE DJIEMEHTAMHU TTOKapHOH aBTOMATHKH (HACOCAMH, CHCTEMOMW OTIOBEIICHUS,
OTKJIFOUEHUEM BEHTHJIATOPOB U TEXHOJIOTUYECKOTO 000PYI0BAHUS U JIP. ).

B y3max ympaBieHUs BOJOHAIOJHEHHBIX CIPUHKIECPHBIX YCTAaHOBOK JIO-
MyCKaeTCs MpelycMaTpuBaTh repes] curaanuszaropom aasienus (CJY) kamepsr
3aJICPKKU JJIs1 YCKOPEHHUS (3aMeIJIeHHs1) UX cpabaThIBaHUS.

Kunaccudpuxanus u 0003HaueHHe y3JI0B YIIPABJICHHUS

V3nb1 ynpasnenus noapasaeistor [10]:

[To Buay: cipunknepusie (C) u apenuepusie ().

[lo cpene 3amoiHEHUs MUTAIOMIETO U PACHPEAEITUTENbHBIX TPYOOIPOBO-
10B: Bojo3anoiaHeHHbie (B) u Bo3ayineie (B3).

B o0o3HaueHun IpeHYEpHBIX CUTHAIBHBIX KJIAMaHOB CPeay 3alOJIHEHHS
MUTAIOUIEr0 U PacHpeIeTUTENIbHOIO TPYOOTPOBOOB HE YKA3bIBAOT.

[lo Bumy mpuBOJA APEHUYEPHOI'O WM YHHUBEPCAIBHOTO CUTHAJIBHOIO KJja-
nana: runpasnuueckue (I'), naeBmaruueckue (II), snekrpuueckue (I), pydyHbie
(P), mexanuueckue (M), koMOMHUPOBaHHbBIC (PA3IUYHBIC COUYETAHUS JIBYX OYKB
I, I1, 9, M unu P).

[Tocne 0603HaueHMs BUAa NPUBOJA YKA3bIBAIOT COOTBETCTBEHHO:

- JUISL 3JEKTPUYECKOro MPUBOAA U €ro Pa3Iu4HbIX KOMOMHALMK — HOMH-
HaJbHOE HaIpsKEHUE MUTAaHUS B BOJIbTaX, Harpumep (224), (9220M);

- U1 THEBMAaTUYECKOI'0 U TMIPABIMYECKOr0 MPUBOAA — MUHUMAJIBHOE pa-
O0ouee napiieHue B Meramnackansax, Hampumep (I" 0,05).

[To paboueMy MONOKEHUIO HA TPYOOIPOBOAE OTHOCUTEIBLHO FOPU30HTATIb-
HOM TUIOCKOCTH Ha: BepTukayibHbie (B), ropusontansubie (') u yHuBepcaibHbIe
(Y). lna yHuBepcanbHbIX YY — HE MeHee 4eM B JBYX MPOCTPAHCTBEHHBIX MO-
JIOKEHUSAX.

[To Tuny coemuHenus ¢ TpyOonpoBogoM U (HITH) apMaTypoii: (IiaHIeBbIC
(D), mydToBrie (M), mrynepusie (L), xomyToBbie (X) U KOMOMHUPOBAHHBIEC
(paznuunbie coyeTanus AByX OykB @, M, 11 unu X).

[Ipu nByxOykBEHHOM 00O3HaUeHUM IepBasi OykBa O3HAYAET BXOJHOE CO-
eMHEHHNE, BTOpasi — BBIXOJIHOE COEIMHEHHE.
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IIpumepsbl onucaHus U YCJOBHOI0 0003HAYCHHS y3JI0B YIIPABJICHHSA

1. Onucanue. CopuHkiepHslii YVY ¢ NpoxoJIoM YCIOBHBIM JTHaMETPOM
100 MM, MakcUMaIbHBIM pabouuM nasienuem 1,2 Mlla, n1s Bo03anonHeHHOTO
MUTAIOUIETO TPYOOIPOBOJA, C BEPTUKAIBHBIM Pa0O4YMM MOJIOKEHUEM Ha TPyOO-
MPOBOJE, (PJIaHLIEBBIM TUIIOM COECIUHEHUS C apMaTypOMl, KIMMAaTUYECKUM HCIIOJI-
HEHHEM Y, KaTeropuen pasMmelieHus 4, yCIOBHBIM HAMMEHOBAaHUEM «] paHaT».

YcnoBHoe o6o3HaueHue. Ysen ynpasienus YY — C 100/1, 2B-B®.
V4 — «['panar».

2. Onucanue. JlpeHuepHbli YV C OpoXoJ0M YCIOBHBIM AHMaMETPOM
150 MM, MakcuMallbHbIM pabouuM naaBiaeHueMm 1,6 MIla, koMOMHUPOBAHHBIM
TUAPABIMYECKAM U AJIEKTPUYECKUM MPHUBOJAMU Ha HOMHMHAJIBHOE HANPSKEHHUE
24 B, nus BO3AYLIHOTO MUTAONIEro TpyOONmpoBoAa, ¢ TOPU3OHTAIBHBIM pado-
YUM T0JIOKEHUEM Ha TpyOompoBoje, (hiaHle-XOMYTOBBIM TUIIOM COE€IUHEHUS C
apmatypoit (®X), KIMMATUHYECKUM HCIOJHEHUEM Y, KaTEeropueu pasMmerieHus
4, ycioBHbIM HauMeHoBaHUEM «KBI'M-A».

YcnoBHoe oOo3HaueHue. Yizen ympasienus YY-J[ 150/1,6(I'2324)
B3-I'®X. V4-«kKBI'M-A».

VY311l ynpaBieHus clIeyeT pa3MeliaTh B TOMENIEHUAX HACOCHBIX CTaHLINM,
MOKAPHBIX MOCTOB, a TAKXKE B 3ALIUIIAEMbIX TOMEIIEHIX WK BHE uX. VX HE0O-
XOJMMO pa3MeniaTb B MECTax ¢ TeMrneparypoi Bo3ayxa 5 °C u BbllIe, K KOTO-
pPBIM MMEETCS CBOOOJHBIN OCTYI o0chykuBarouiero nepconana. [lpu atom ys3-
Jbl YIPABIICHMS, PA3MEIIAEMBIE B 3AIIMILAEMBIX MMOMEIIEHUAX, CIEAYET OTHE-
JATH OT JTUX IMOMEIIEHUN MPOTUBOIIOKAPHBIMUA NEPETOPOAKAMH U NEPEKPHI-
TUSIMU C TIpeJiesioM orHectoikoctu He MeHee RET45 u aBepsmu ¢ npenenamu
oraectorkoctd He Hwxke E 130; y3mel ynpaBieHHs, pa3MeniacMble BHE 3allH-
IIa€MBIX ITOMEIIEHHUN BBIIEIATh OCTEKJIICHHBIMU WJIM CETYATBIMMU IMEPETrOPOJKA-
MH. J{s KaXJI0W CEKUMHM YCTAHOBKHU IMOXKAPOTYLICHUS CIEAYET MPEAyCMATPHU-
BaTh OTJAEJIBHBIN y3€J yIpaBiieHUs. B y3nax ynpasieHus B KaUe€CTBE 3alIOPHOTO
YCTPOWCTBA NPUMEHSIOTCS KJamaHbl Pa3jWYHbIX KOHCTPYKLMI: TapenpyaTble
BojocurHanbHeie (BC), MemOpaHHbie, MarHuTHbIE U Ap. B COpUHKIEPHBIX yC-
TaHOBKAaX BOJASHOTO IMOXApOTYIIEHUS] IPUMEHSIOTCS y3JIbl YIPABJIECHUS C BOJO-
CUTHAJIbHBIMU TapeabyaThIMU KJIalaHaMH, B BO3IYIIHBIX CIPHHKJIEPHBIX yCTa-
HOBKaX MPUMEHSIOTCS KJIallaHbl IPYIIIOBOTO JeicTBus U jap. [11].

Y3en ynpasnenus 60003anonneHHou CNPUHKIEPHOU YCMAHOBKU C KIANAHOM
(puc. 2.7) coCTOUT U3 3aJIBUXKKH, KJIaraHa, BEHTWII KOMOUHUPOBAHHOTO, MaHO-
METPOB U TpyOONpoBOJOB 00Bs3KM. BHyTpeHHss nonocth kianana BC pasze-
JIeHa Tapeap4yaThiM KilarnaHoM 9 Ha JIBe KaMepbl: BEPXHIO U HUKHIOIO, KOTOPBIE
B pabo4yeM COCTOSIHUU 3alOJIHEHbI BOAOW Moj JaBieHueM. [Ipu 3ToM Kiaman
IUIOTHO TNPUJIETaeT K CeUly, 3aKpbiBas JAOCTYI BOJI€ B CUTHAJIbHBIA KaHan 11,
coobmiaromuiicss yepe3 npoOkoBbid KpaH 10 ¢ curHaiabHBIM TpyOONpPOBOAOM
12u CLY 8.
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Puc. 2.7. Y3en ynpaBiieHus: CIPUHKIEPHON YCTaHOBKH MOKAPOTYILIEHUS:
1 — moxBoAsAIIMIA TPYOOTIPOBOM; 2 — KpaH ¢ MaibIM oTBepcTieM tuna 3-MO; 3 — KpecTOBHHA;
4 — xomOuHUpOBaHHBIN BeHTIH TUa KB50%13; 5 — Manomerp; 6 — kimanan tuma BC;
7 — nuTaromuit TpyoornpoBo; 8 — curnanuzarop aasnenus tuna C/AY; 9 — Tapenpuarsrii
knamad; 10 — npoOkoBsIii kpaH; 11 — curnanbHeIl KaHa; 12 — cUrHANBHBINA TPYOOTIPOBO;
13 — 3axBmKKa
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IIpu BCKPBITUM OJHOTO MJIM HECKOJIBKHX OPOCHUTEIIEH NAaBIICHUE B BEPX-
Hell Kamepe BOJOCUTHAJIIBHOTO KaHajda yMEHbLIAETCs, BCJIEJCTBUE YEro Ta-
penpyaThlil KJIanaH MOJHUMAETCs U MPOIMYCKAaeT BOAY B paclpeAeaIuTeIbHYIO
cetb. OTHOBPEMEHHO BOJa MO curHaibHOMy KaHany 11 moctynaer k C/1VY 8.
YT0OBI NPUBECTHU YCTAHOBKY B paboyee COCTOSHUE MOcje cpabaTbIBaHUs, 3a-
KpbIBaloT NpoOKkoBbIH KpaH 10 u kpaHbl KOMOMHUPOBAHHOTO BeHTHIS 4.
MenneHHO OTKPBIBAIOT 3aJABMKKY 13 M 3amoJHSIOT ceTh BOJIOW. BriBepThIBa-
I0T IPOOKY KpecTOBUHBI 3. JIJ1s1 MpOBEPKH MJIOTHOCTU MOCAJIKU Tapeab4aToOro
kianaHa 9 orkpeiBatOT npookoBeid kpad 10. [Ipu mioTHON mocajake Tapelb-
4aTOro KJjalaHa BOJa HE JOJDKHA MOCTyNaTh B KPECTOBUHY 3 CIMBHOTO TPY-
oonpoBoaa. [locne nmpoBepku MpoOKY KPEeCTOBUHBI 3aBEPThIBAIOT, KpaH 10 u
KpaH C MaJIbIM OTBEPCTHEM 2 OCTABISIOT OTKPBITHIMHU, MOKa3aHUS MaHOMET-
POB 5 TOKHBI OBITh OJJUHAKOBBIMHU.

Knanan BC o0opyaoBaH KOMIIEHCATOPOM, BMOHTUPOBAHHBIM B CTEPKEHb
TapenpyaToro kianaHa. OH npeaHa3HadyeH I KOMIIEHCALMW BO3MOXHBIX He-
OOJBIIMX YTEYEK BOJbI M YCTAHOBKHM 0€3 BCKPBITHS KJIAMaHA, a TAKXKE cCMArde-
HUS THPABINYECKUX ynapoB. CIIyCK BOABI U3 paclpeleMTEIbHON CETH yCcTa-
HOBKU Ha BpeMs PEMOHTa OCYIIECTBIIAETCS C MOMOLIBIO OOJIBLIOrO KpaHa KOM-
OMHUPOBAHHOTO BEHTUIIS 4.

YV3zen ynpaenenus openuepnou ycmano8Ku No#CApomyuwleHuss ¢ KianaHom
muna K3C (puc. 2.8) BritodaeT 3a1BmkKy, kianad tuna K3C, MaHOMETpBI 1ist
KOHTPOJISl IaBJICHHSI OTHETYIIAIIEro BEIIECTBA B MOJABOASIIEM M MOOYIUTENb-
HOM TpyOOIIPOBOJIax, BEHTHJIA U TPYOOIPOBOJHYIO OOBS3KY.

Kianan 3anopusiit curnanbabiii (K3C) BeilyckaeTcst ¢ TuaMeTpoM yCIIOBHO-
ro npoxoaa 65, 100 u 150 mm. B K3C npumeneH kinanan 6 ¢ memOpaHoii 4.

B 3apsikeHHOM cOCTOSIHMM Kamepbl 4 U 7 KjiamnaHa 3amoJIHeHbl BOJOM, Ha-
XOJsUIecsl MO JaBICHUEM OT TMAPONHEBMOOakKa, a Kamepa b coeuHEeHa C
npeHuepHoi ceThio. IlockonbKy miuomanb MeMOpaHbl 4 cO CTOPOHBI KaMephbl
/ GoJplIe MJIOMIAIM KJIarmaHa 6, TO Mpu OAMHAKOBOM JABJICHUU BOJbI B Kamepax
A w7 KnanaH 3aKpbiT.

[Ipu cpabaTbiBaHUM CHPUHKIIEPHOTO OPOCUTENS (OTKPBITHM KpaHa PYYHOrO
nycka 9), BEHTHIISL C AJIEKTPOMArHUTHBIM MPUBOJIOM WIIM TOOYIUTEIBHOIO Kilara-
Ha /1 (Ha cXeMme He MOoKa3aHbl), KOTOPble MOTYT OBbITh YCTaHOBIIEHBI HA MOOY -
tenbHOM TpyOomposoze 10, B kamepe 7 knanana K3C magaer nasnenue. Knanan
6 nepemeraeTcs BIIEBO, OTKpbIBAsi JOCTYI Boje B kamepy b u panee B apeHuep-
Hyto cetb U K CIIY 13 uepe3 oTkpeiThiii poOkoBeIid kpaH 14, CIY Bbigaer um-
MyJIbC HA BKIIOYEHHUE MOKapHOI0 HAacOCa, CBETOBOM 1 3BYKOBOW CUTHAJIM3ALIUU.

[Tpu 3apsake YV ¢ knananom K3C HE00X0aUMO 3aKpbITh 3aABMKKU 12 1
18, Bentwin 2, 17 u xpansl 9, 14, 16. 3aTreM MeaJIEHHO OTKPBITH BEHTWIb 2 U
3aMOJHUTH BOJOM MoOyauTenbHbId TpyOonpoBoa 10 (mo okoHYaHWM ero 3armosi-
HEHUs MOKa3aHUsl MAaHOMETPOB JIOJKHBI OBbITh OJUHAKOBBI). OTKPBITh 33 IBUKKY
18 u xpan 14. Y6eauBIuUCh B INIOTHOCTH MOCAIKHU KJIaNlaHa, OTKPBITh 3aJBUKKY
12, xpaHbl ¢ MajbIM OTBEpCTHEM 3, 16, 3aKpbITH BEHTUIH 2.
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Puc. 2.8. Y3en ynpapnenus IpeHYEPHON YCTAHOBKU BOJITHOTO TIOKAPOTYIIICHUS:
1 — BeHTHIIb 3aTIOPHBIi; 2, 17 — BenTHIHN; 3, 16 — KpaHbI C MaJIbIM OTBEPCTHEM,;
4 — memOpana; 5 — KpbIIIKa y371a yIpaBlieHus; 6 — kiamnaH; 7 — KaMmepa,
8 — manometp nokassiBarouii; 9, 14 — kpansl; 10 — moOyauTenbHBIH TPYyOOIIPOBOI;
11 — manmopusIii TpyOonpoBox; 12, 18 — 3amsmxkku; 13 — C/1V; 15 — kopmyc kiamana;
19 — tpoiiauk; 20 — Mo ABOISAIIHIA TPYOOIIPOBO,T
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JUist BKITIOUEHHUS APEHYEPHBIX CEKIMIM B CIPUHKIIEPHBIX YCTAHOBKAX MOXa-
POTYIICHUS] WM JIPEHYEPHBIX 3aBEC MPUMEHSIOTCS KJalaHbl MOOYIUTEIbHBIE
TpocoBble. Knanan npuBoauTcs B AeCTBUE MPHU CpabaThIBAHUU JETKOIIABKUX
3aMKOB B TPOCOBOM CHCTEME IyCKa.

B npeHuepHBIX yCTaHOBKAX MOKAPOTYLIEHUS MCIOIb3YIOTCS Y3JIbl YIIPaB-
JIEHUS C KOHTPOJIBbHO-CUTHAJIBHBIMU KJIAIIAHAMHU M 3JIEKTPO3aABUKKH.

Bo Bpemsi mokapa npu MOBBILIEHUU TEMIEPATYpbl MPOUCXOAUT pacIliaB-
JIEHUE MPUMOS JIETKOIJIABKOTO TEIIOBOI'O 3aMKa, pblyar 0CBOOOKIAET 3allENKY,
JaBasi BOBMOYKHOCTb 30JIOTHUKY BMECTE CO IITOKOM IMEPEMECTUTHCS B BEPXHEE
noJyioxkeHue. Kianan oTKpbeIBaeT Mpoxo/1 BOJbl B OOKOBOM MaTpyOOK U ApeHuep-
HYIO CEKLHUIO.

Cuenanuzamop nomoka sxcuoxocmu (CIDK) (puc. 2.9) npenHasHadaeTcs
JUISl U3BELIEHNS O BCKPBITUH CIPUHKIIEPHBIX OPOCUTENEN U YCTAHABIMBAETCS HA
TOPU30HTANBHBIX y4yacTKax TpyoOorpoBojaa auamerpoM 50 u 80 MM B CIpUHK-
JIEPHBIX YCTAHOBKAX.

KonnexkTop MOHTaXHBIM

Puc. 2.9. CurnanuszaTop noToKa >KUJIKOCTH:
1 — perucrparop; 2 — npyxuHa; 3 — MEKpOTIEPEKITIOYaTeITh
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[IpyHUMD IENCTBUSI CUTHAIM3ATOpA 3aKIoYaeTes B caenyromem. [Ipu or-
CYTCTBUM JBUJKEHHS OTHETYIIAILETO BEIlecTBa perucrparop l, ypaBHOBeEIlIEH-
HBI C MOMOIIBIO NPYXUHBI 2, HAXOJUTCS B HEUTPAJIbHOM MOJIOKEHUHU. B aTOM
MOJIOXKEHUM KOHTAKThl MHUKpoIepektouarens 3 pa3oMKHYThl. [Ipu BCKpeITHH
OJIHOTO WK O0Jiee OpocUTeNel MOTOK OTHETYIIAIIETO BEIEeCTBA OTKIOHSET pe-
ructpatop 1, KoTopbiii, cBOOOAHO NepemMeniasich B pe3MHOBOM YIUIOTHEHUU Ma-
ATHHUKA, JEUCTBYET Ha MMKpPOIEPEKIIoYaTelb 3 U 3aMbIKA€T €ro KOHTAaKTBhI.
B pe3ynbTate 3TOro BbIAAETCS CUTHAJI O CpabaThIBAHUM YCTAHOBKHU IMOXKApOTY-
LIEHUS.

Cuenanuzamop oasnenusi ynusepcanvuwiti (CY-M) npenHazHadeH is
BbIJIaYM CHUTHajla O MOCTYIUICHUHM OTHETYIIAIUX BELIECTB B MUTAIOLIUE TpyOo-
IIPOBOJIBI YCTAHOBOK BOJSIHOI'O, IEHHOI'O U Ta30BOr0 MOXKApPOTYLIEHUS NPU Cpa-
OaThIBAaHUHU Y3JI0B YNPABIEHUS WU PACTIPEICIUTENbHBIX YCTPONUCTB.

VY cTaHOBKH BOJSIHOTO MOKAPOTYIIEHUS JT0OJKHBI OecriepeOOoHO CHa0X aTh-
csl BOJoM. B kauecTBe MCTOUHUKOB BOJOCHA0KEHUSI MOTYT OBITh MCIIOJIb30BaHBI
BOJIONIPOBO/IBI JIIOOOTO Ha3HAYEHHS], B TOM YHMCJI€ IPOMBIIIEHHBIE U TOPOJCKHE
BOJONPOBO/IbI, €ECTECTBEHHBIE U HCKYCCTBEHHBIE BOJOEMBI U MTOA3EMHBIE NCTOY-
HUKHA. Ecniu BOJONpPOBOJA TOCTATOYEH MO MPOU3BOAUTENBHOCTH, HO HE obecre-
YMBAET PACUYETHOIO HANOpPa B CETH, NMPEIYCMATPUBAIOTCS HACOCHI-MIOBBICUTEINH.
Ecnu jxe ncTouHMK BOJOCHAOXKEHUSI He 00ecnieurBaeT pacyeTHBIN pacxo1 BOJBI,
TO MNPENYCMATPUBAIOTCS HACOCBI-IIOBBICUTENIM W 3allacHbIE pe3epByapbl C He-
IIPUKOCHOBEHHBIM 3aI1aCOM BOJBI JJIS ITOKAPOTYIIEHUS.

Jliist oGecrieyeHust pacueTHOIO JIaBJIeHUs B TPYOONPOBOJAX CIPHUHKIEPHBIX
YCTAaHOBOK M MOABOASIIMX TPyOOINpOBOJAX IPEHUEPHBIX YCTAaHOBOK, HEOOXO-
JUMOTO 1715l cpabaThIBaHUs y3JI0B YIPaBJIEHUs, IPEIyCMaTPUBAIOTCS UMITYJIbC-
HbIE YCTPOWCTBA — METAJUNIMYECKUIN COCY[I, 3aIlIOJIHEHHBIN BOJAON WA PaCTBOPOM
MEeHO00Pa30BaTENsI U CHKATHIM BO3TyXOM.

Pa3paboTanbl UMITyJIbCHBIE YCTpoiicTBa €eMKOCThIO 500 11 B BEpTHKAIBHOM
NY-500B u ropuzonranbaom MY-500I" ucnonuennu. MY-500 moxeT ObITH U3-
TOTOBJIEHO U CMOHTHUPOBAHO HEIMOCPEACTBEHHO HA MOHTAXHOM IUIOLIAJKE 3a-
HIUIIAEMOro 00bEKTA, a TAKXKE B MACTEPCKUX MOHTAXHBIX OpraHU3ALIHMA.

B coorBercTBUM ¢ [IpaBunamu ycTpoicTBa M 0€30MacHON 3KCIUTyaTalluu
COCYZOB, pabOTaIOLIUX MOJ] AABICHUEM, YTBEPKIECHHBIMU ["OCrOpTEXHA130pOM,
uMIynbcHble ycTporictBa MY-500 peructpaiuu u Beijaye pa3pelieHus Ha MmycK
UX B JKCIUTyaTalMio B opraHax l'ocroprexHajazopa He nojajexar (Kak cCOCyIbl,
paborarolye 1noj JaBJeHueM, Y KOTOPbIX MPOU3BEJIEHUE EMKOCTH, J, Ha JaBje-
HUe, KIc/cM?, He npesbitraer 10 000).

V P , =54:10=5400, wuro mensure 10000.

T xrc/cMm

NY-500 nomkeH yuuThIBaThCA BIAAENbLEM B CIIEHUATIBLHON KHUTE ydeTa U
OCBUJICTEIbCTBOBAHMS COCY/JOB Ha OCHOBE aKTa, YAOCTOBEPSIONIEro, 4YTO
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MOHTaXX U YCTAaHOBKA COCYJa MPOU3BEJIEHBI B COOTBETCTBUU C IIPOEKTOM M Ipa-
BUJIAMM yCTPOWCTBAa M OE€30MACHOM JKCILTyaTallUd COCYIOB, pabOTalOIMX MOA
JaBJICHUEM.

ITo crenenn obecneueHusl HAaJEKHOCTH SJIEKTPOCHAOKEHUS DJIEKTPOIPH-
€MHHUKH YCTAaHOBOK BOJSHOTO W TICHHOTO TOXKapOTYIIEHUS OTHOCATCA K
| xateropuu cornacuo [IpaBunam yctpoiictsa anektpoycranoBok (I1Y D), 3a uc-
KJIIOYEHHEM JJIEKTPOJBUraTesIed KOMIIPECcopa, HAaCOCOB JIPEHAKHOIO U MOJ-
KaukH neHooodpasoarens, oTHocsmuxcs K |1 kareropun. [{ns dopmupoBanus u
BbIJIaYyll KOMaH]] Ha BKJIFOUEHHE aBTOMATHYECKHX YCTAaHOBOK IOXKAPOTYIICHHUS
npeaHa3HadeHbl MPUOOPHI W ycTpoiicTBa ympaBneHus. [Ipubopsl ymnpaBieHHs
MpU3BaHbl 00ECIIEYUTh ABTOMATU3ALIMIO MPOLECCa MOXKAPOTYLIECHUS.

2.2. JlokajbHbIe H MOJYJ/IbHbIE ABTOMATHYECKHUE
yCTaHOBKH mokaporymenus (AYII)

Mooyavras ycmanoska nojicapomyuieHus moHKOpacnvlieHHOU 80001
[12, 13] — aT0 ycTaHOBKa, COCTOSINAs M3 OJHOTO WM HECKOJBKHUX MOJYJICH,
CIIOCOOHBIX CaMOCTOSITENIbHO BBIMOJHATh (PYHKIHUIO MOXKApOTYIIEHUS, pa3Me-
HIEHHBIX B 3aIAIIAEMOM MMOMELIEHUU WU PSIIOM C HUM U OObEIMHEHHBIX €H-
HOU crcTeMoi 0OHapyKEHUs TIoKapa U MPUBEICHUS B ICHCTBHE.

Toukopacnwvinennas cmpysi 600bl — CTPYyS BOJABI CO cpeaHeapudmeTrye-
CKHMM auamMeTpom Kareisb 10 100 Mxm.

Ycmanoska nosepxnocmmnoz2o noscapomyuenus pacnviieHHou 6000t — yC-
TaHOBKA, BO3/IEMCTBYIOIIAsl HA TOPSALIYIO ITOBEPXHOCTH 3AIIMIIAEMOT0 TOMENIE-
HUs (COOpYKEHUs).

Ycmanoska 600am020 kKoMOUHUPOBAHHO20 NOJCApOmMyUeHus — yCTAaHOBKA,
B KOTOPOM B KauyeCTBE OTHETYIIAIIETO BEIIECTBA MCIOIB3YIOTCS BOJA, BOAA C
no0aBKkaMy B KOMOMHALMU C PA3JIMYHBIMU OTHETYIIAIMMH ra30BBIMU COCTaBa-
MH, IPUMEHSIEMBIMH B KAYECTBE Ira3a-BbITECHUTEIIS.

Hnepyuonnocmo MYIITB — npoMeXyTOK BpEeMEHHU OT MOMEHTA IOJa4yu
CUTHaja Ha IyCK JO MOMEHTA Hayaja MOJa4M PacIbUIEHHOW BOJBI M3 CaMOTO
yaaiesHoro or MYIITB nacaznka.

Manounepuronnas MYIITB — ycraHoBKa ¢ MHEPLIMOHHOCTBIO He OoJiee 3 c;
cpeanennepuronHas MYIITB — yctanoBka ¢ uHEpIIMOHHOCTHIO OT 3 10 180 c.

Booonumamenv MYIITB — ycTpoicTBO, obecrnieunBaromiee paboTy ycra-
HOBKH C Pac4eTHBIM PAacXOOM M JaBJICHUEM BOJbI M (WJIM) BOAHOTO PacTBOPA,
yKa3aHHBIMU B TexHUuYeckoi nokymeHTauuu (T/]), B TeueHUEe yCTaHOBIEHHOIO
BPEMEHH.

Pacxoo oenemywaweeo sewjecmea — macca OrHeTyIIAIEro BEUIECTBA, I0-
nasaemoro MVYIITB B equHuIly BpeMEHHU.

Ocnemywawas cnocoonocms — cnocoonocts MYIITB obGecnieunBats Ty-
LIEHNE MOJEIBHBIX 0YaroB M0Kapa OMPEAEIEHHBIX KIAaCCOB U PAHTOB.
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3anopno-nyckosoe ycmpoticmeo (311Y) — ycTpoMCTBO, peaHaA3HAYCHHOE
JUTS IOJJaYH BOJIBI.

MYVYIITB kpaTkOBpeMEHHOI'0 AEHCTBUS — YCTAHOBKA CO BPEMEHEM IOAA4YU
oruerymaniero emectsa ot 1 1o 600 c.

MYVYIITB HenpepsIBHOIO AEHUCTBUSA — YCTAHOBKA C HENPEPBIBHOM MOAA4YeH
OTHETYIIAIIETro BEIECTBA B TEUEHNUE BPEMEHHU JIEHCTBUS.

MVIITB munn4eckoro AEUCTBUA — YCTaHOBKA, I10Jlaya OTHETYLIAIIETO Be-
LIECTBA KOTOPOM OCYILECTBIISIETCS 10 MHOINOKPATHOMY LIMKITY «II0Ja4ya-ray3a.

IIpoodoncumenvrocmsv deticmauss — BpeMsi C MOMEHTA Hauaja 10 MOMEHTa
OKOHYAHHUS MOJa4M PaclbUIEHHON BOJIbI U3 HACAJIKa.

Pabouee oaenenue Py, — MaKCUMaabHOE BHYTPEHHEE U30BITOYHOE JIaBlIe-
HHUE B COCY/I€, BO3HUKAIOILIEE IPU HOPMAJIbHOM MTPOTEKAHUU PabOUero mpouecca.

Hacaook — ycTpoiCTBO A1 BbITycKa U (POPMUPOBAHUS CTPYH (CTPYil) Or-
HETYIIAIIETO BEIIECTBA.

O603Hauenne MVYIITB nomkHO UMETH CIEAYIONIYIO CTPYKTYPY:

MVIITB - XXX - X - XX -TVY
1) 2 @) @ 6)
rae 1 — HaMMEeHOBaHUE U3ACIIUS;

2 — macca ornetymiaiiero Bemiectsa (OTB), 3anpasnsemoro 8 MYIITB, kr;

3 — tun MVYIITB no Bogonutarento (cxatsiii ra3z — I, razorenepatop — ['3,
KOoMOuHUpoBaHHbIN — K);

4 — Buj1 OTHETYIIAIETO BeliecTBa (Boaa — B, Bona ¢ nobaBkamu — B/, ra-
30BOjIsTHAs cMech — [ 'B);

5 — 0003HaYeHNE TEXHUYECKOM JTOKYMEHTAllMH, B COOTBETCTBUHU C KOTOPOM
M3rOTOBJIEHA YCTAHOBKA.

IIpumep ycnosnozo obosnauenusl.

MVIITB - 250 -T' - I'B - TV... — MoAyJibHasl yCTAaHOBKA MOXapOTYILICHHUS
TOHKOpacnbUIeHHON Boxou ¢ Maccod OTB 250 kr, TMn 1mo BOJONHUTATENIO —
cxkathlid ra3, OTB — razoBoasHasl cMeCh, M3TOTOBJICHHAS B COOTBETCTBUU C TY.

O6mme Texuuyeckue tpedoBanust. MYIITB nomxkHbBl COOTBETCTBOBATH
tpeboBanusim [16 03-576-03 [14], TOCT 12.2.003-91 [15], TOCT 12.4.009-
83[16] u T/I, yrBEep>KACHHO B YCTAHOBICHHOM TOPSIJIKE.

MYVIITB 3akauynoro tumna (puc. 2.10) 710KHBI KIMETh MAHOMETp (KJ1acca To4-
HOCTU HE HIDKE 2,5) WU UHAUKATOP JABJICHUS ¢ pabO4YMM JTMana3oHOM, BHIOpaH-
HBIM C YYETOM COOTHOIICHUS «TeMIieparypa — qaBieHue». Ha mikane uHaukaTopa
JaBJICHUS JOKHBI ObITh YKa3aHbl (OTMETKaMU ¢ IudpamMu) 3HAYCHUs] MUHUMAJTb-
HOI'O0 M MaKCHMAaJbHOI0 pabouero napieHus, ycraHosieHHble B T/l na MYIITB.
VY4acToK 1IKajIbl MHAWKATOPA AABJIECHUS, OXBAThIBAIOIINN JUANa30H paboyero naB-
JIEHUs1, TOJIKEH ObITh OKpAallleH B 3€JICHBIM I[BET. YUYACTKHU LIKaJbl BHE JAUAara3oHa
palouero aBieHus JOJKHBI ObITh OKpallleHbl B KPACHBIM LIBET M UMETh HAAMKCh:
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— «[IpeBblllIeHNE AaBIEHUS» — JUIsl y4acTKa LIKAJIbl BBIIIIE MAKCUMAIBHOTO
pabouero AaBJieHUS,

— «TpeOyeTtcs 3apsiaika» — Uil ydacTKa WIKaJIbl OT HYJS JJO MUHUMAJIBHOTO
3HaueHus paboyero JaBjIeHUS.

VYyacTku 1Kajgbl MAHOMETpa TaK)Ke€ PEKOMEHAYETCs BBIIENATh MyTeM Ha-
HECEHUs TMHUU, TIOJIOCHl MJIM CEKTOpa Pa3InyHOro LIBETA.

Koncrpykus MVYIITB nomkna obecnieunBaTh yaajleHUE W3MEPUTEIbHBIX
YCTPOWCTB JJISl UX MOBEPKHU.

MYVIITB nomxHbI OBITH 000PY/I0BAHbI:

e ycTpoiictBaMu ciauBa U HanojsHeHuss OTB u3 emkocteit (6amioHOB) U
TpyOONPOBOAOB JJIsl UX XPAHEHUS;

e ycTpoiicTBaMu KOHTpos ypoBHs uinu Maccel OTB B emkocTsax (6amio-
Hax) JUIsl UX XpaHEHHUS,

® BEHTUJIEM JJIS BbIITyCKa ra30Boi (a3bl U3 0aNIOHOB U TPYOOIIPOBOIOB;

® HITYLEPOM JIJIsl IPUCOECTUHEHUSI MAHOMETPA;

® [IPEIOXPAHUTEIBHBIM YCTPOMCTBOM.
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Puc. 2.10. MoaynpHasi yCTaHOBKA BOJSIHOTO MOKAPOTYILIEHHUS 3aKaYHOTO TUTIA:
1 — 6ammon; 2 — 3I1Y; 3 — pykaB Beicokoro aaBnenus (PB/I);
4 — yCTpOHCTBO PyYHOTO IYCKa; 5 — yCTPOMCTBO MHUIIMMPOBAHUS ITyCKa
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VYcTpolicTBa Mycka YCTaHOBKH JIOJKHBI OBITh 3alIMILEHbI OT CIy4YalHbBIX
cpabaThIBaHUM.

3anopHble YCTpOMCTBa (KpaHbl) JOJKHBI OBITh CHAOXKEHBI yKazaTeIsIMU
(cTpenkamu) HampaBiICHHS TIOTOKA JKUAKOCTH (Ta3a) W (WiIM) HAAMUCAMU
«OTKp» U «3aKp».

Hacanku, ucnnons3yemsie B MYIITB, nomxHbl OBITH CTOWKUMHU K KOPPO3H-
OHHOMY U TEIJIOBOMY BO3J1eUCTBUIO. Hacanku, U3roToBIEHHBIE U3 HEKOPPO3HU-
OHHO-CTOMKHMX MaTepHaloB, JOJDKHbI HMETh 3alIUTHBIE W  3allUTHO-
JEKOPATUBHbBIE MOKPBHITUA U BBIAEPKUBATh B TeueHUE HE MeHee 10 MUH Harpes
pu Temreparype 250 °C.

Cocyasl, paboTaromue moj JaBIEHUEM, JOJDKHBI ObITh CHA0XXEHBI TIPEI0-
XpaHUTEIBHBIMU YCTPONUCTBAMHU, CpabaThIBAIOLIMMU B MHTEpBAJE AABICHUN OT
1,159 Ppas 10 1,25 U Ppys.

MVIITB nomxubel ObITh repmernunbiMu. s MVYIITB 3akaunoro Ttumna
MOTEPU JaBjeHUs B OayyioHe MOAyJia (B OallloHE C ra30M-BHITECHUTENIEM) HE
JOJKHBI TPEBBIIATE 5 % OT HAYAJIBHOTO B TEYEHUE rO/1A.

VYcunue npuBeneHUss B IEUCTBUE YCTAHOBKU IMPU PYYHOM IYCKE: OJHUM
nanbieM pyku He 6osiee 100 H u xucthio pyku He 6osee 150 H.

Pecypc cpabateiBanuit MYIITB nomxen 0biTh He meHee 10.

MYVIITB pomxHbl o0ecrieunBaTh TYIIEHWE MOJEIBHBIX 0YaroB mokapa Ha
BCEH ILJIOIAAN 3ALUTHI.

Hapyxnas nosepxHocth kopnyca MVYIITB nomkna ObITh OKpaileHa B
KpacHbIil 1BeT. Jlonmyckaercsi, mo TpeOOBaHUIO 3aKa3uMKa, OKpacka B TOH HH-
Tepbepa.

IIpn ucnonb3zoBanun B kadectBe OTB Boasbix pactBopoB B MVYIITB
JOJIKHBI OBITh MPEAYCMOTPEHBI YCTPOMCTBA JIJISl UX MEPEMELINBAHUS.

B MVIITB nns BeitecHennss OTB nonmyckaeTrcss HCIIOJIb30BaHUE ra30reHe-
PHUPYIOLINX WA THPOTEXHUYECKUX dIIeMEHTOB (puc. 2.11).

MVIITB nomxHbl UMETh (PUIBTPYIOUINE 3JIEMEHTHI, pa3Mep AYEeHKH KOTO-
pPBIX JIOJDKEH OBITh MEHbIIE MHUHHUMAJIBHOIO CEYEHHUS KaHaja MCTeUYEHUs
HacaJKa.

JInst MOZyNBHBIX YCTAHOBOK B KAayECTBE a3a-BbITECHUTENS MPUMEHSAIOTCS
BO311yX, uHepTHbIE Ta3bl, CO,, N,. CKMKEeHHbIE Ta3bl, UCTIOIb3yEeMbIE B KaueCT-
BE€ BBITECHUTEJIEW OTHETYIIAIETO BEIIECTBA, HE JOJDKHBI yXYAIATh MAPaMETPHI
pabOoThl YCTAHOBKH.

B ycraHoBKax I BBITECHEHHMS OTHETYIIANIErO0 BELIECTBA JIOMYCKAETCS
MIPUMEHEHUE Ta30T€HEPUPYIOIINX 3JIEMEHTOB, MNPOMIEAIINX POMBIIUICHHBIE
WCIIBITAHUS M PEKOMEHJOBAHHBIX K HCIIOJIb30BAHUIO B IOKAPHOM TEXHHUKE.
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KoHCTpyKIMsl ra3oreHepupyrolero 3JeMeHTa J0JDKHA HUCKIYaTb BO3MOXK-
HOCTb MOMNAJaHUsl B OTHETYILAIEe BEIIECTBO KaKuX-IM0O ero pparMeHTOB WIH
IUTAKOB.

1
e

AL M

Puc. 2.11. Motynb BOASIHOTO HOXapOTYIIEHHS C MUPOTEXHUUYECKUM F€HEPATOPOM
ra3a-BbITECHUTEIS

3anpemnaercsi MPUMEHEHNE ra30reHePUPYIOLUX 3JIEMEHTOB B KAUECTBE Bbl-
TECHUTENE OrHETYIIAEro BeIEeCTBA MPHU 3aIUTE KYIbTYPHBIX HEHHOCTEH.

VYcTaHOBKH JOKHBI OBITH CHAOXKEHBI CeTYaThIMU (DUIBTpaMH, YCTaHOB-
JIEHHBIMM TEpEe]l paclbUIUTENEM, pa3Mep (PUIbTpyromel S4eikn TOoKeH ObITh
MEHbLIE MUHUMAJILHOTO CEYEHMsI KaHajla UCTEUEHUS paCIIbUIUTETIS.

BbixoHble OTBEpCTHSI HACAAKOB (paclbUIMTENIEH) TOMKHBI OBITH 3allUIIe-
HbI OT 3arpsA3HAIOIUX (PAKTOPOB BHEIIHEN Cpe/bl. 3allUTHBIE MPUCTIOCOOICHHUS
(IexopaTUBHBIE KOPIYCa, KOJMA4YKK) HE JODKHBI yXYALIATh MapaMeTpoB pado-
Thl YCTaHOBOK.

TpyOorpoBoibl YCTAHOBOK JIOJKHBI OBITH BBIITOJIHEHBI M3 OLMHKOBAHHOM
WJIM HEPKABEIOLIEH CTaIu.
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Monynb BOASHOTO MOXApOTYIIEHHs C ra30BbIM OamioHoM (puc. 2.12) co-
CTOUT W3 KOpITyca /Il XpaHeHHs OTHETYIIAIIero BemecTBa 1, aBTOHOMHOTO HC-
TOYHHMKA CKaToro rasza (0anioHa) 8 ¢ y370M BCKPBITUS / U ITYCKOBOT'O YCTPOU-
CTBa 5 C Ta30reHepUPYIOLIIM dJIEMEHTOM.

3000+500

1550 max
[

[ HS)

335 ~—_10

Puc. 2.12. Motynbs BOJSSHOTO TIOXKAPOTYIICHHSI ¢ TA30BBIM OAJITIOHOM:
1 — koprryc; 2 — mpenoXpaHUTENbHBIN KianaH; 3 — MOIBOISALINNA TPyOOTIPOBOL;
4 — pacripeiIeTUTENLHBIN TPYOOIIPOBOT; 5 — ITYCKOBOE YCTPOMCTBO; 6 — HACA/IOK;
7 — y3en BCkpbITHS; 8 — 6amion; 9 — asparop; 10 — mtyrep

[Tpr BOZHMKHOBEHUH MOXKapa MOCTYIAET JICKTPUUSCKUIA UMITYJIBC Ha ITyC-
KOBO€ YCTPOWCTBO 5, MOCIJIe Yero MPOUCXOIUT CpadaThIBaHWE ra30TeHEPHPYIO-
IIETO DJIEMEHTA U Pa3pbiB MEMOPAHBI B y3J1€ BCKphITHS. Pabounii ra3 u3 6amwioHa
yepe3 adpatop 9 nocrynaet B kopnyc 1 moayns. [locne moBbIieHns 1aBieHUs B
KOpIyce 10 pabodero 3Ha4eHUs MMPOUCXOIUT BCKPBITHE MEMOPAHbI B TOPJIOBHHE
KOpITyca, ¥ OTHETYIIaIlee BEIIECTBO B BHJIE Ta30BOJSHON CMECH IMOCTYIAET B
pacrpeieTuTeIbHbIN TpyOonpoBol 4 U gajiee 4yepe3 HacaIKu 6 Ha 3alllUIlaeMyto
TUTOIIATb.
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B nensx o6ecrieyenust 0€30MacCHOCTH NMPU MOBBILIEHUH JIaBJICHUS B KOPITY-
ce cBepX paboyero MoAy/b OCHAIIEH IMPEelIOXPaHUTENbHBIM KiamaHoMm 2. Oc-
HOBHOW PEKUM PaOOTHI MOJYJSl B COCTaBE aBTOMATHYECKOW CHUCTEMBI TIOXKapo-
TYIIEHUS] — aBTOMATHYECKHIA, KOT/Ia AJIEKTPUUYECKUI CUTHAN Ha cpabaThIBaHUE
MOJYJS MOCTYMAET OT YCTAHOBKH MOKAPHOM cUrHanu3auuu oobekra. Cpadathl-
BaHUE YCTAHOBKU MOJKET OCYIIECTBISATHCS TaKKe OT YCTPOMCTBA Py4yHOTO JIHC-
TaHUMOHHOTrO nmycka Y PII-7.

3anpaBka Moayns orterymanumM BemectBoM (OTB) mpousBoautcst yepes
TOpJIOBUHY Kopmyca, ciuB — 4epe3 wmryuep 10 B nHumie kopmyca uiam udepes
rOpJIOBHUHY KOpITyCa.

2.3. OcHOBHBIE CBe/IeHHUSsI 0 MAPOBBIX YCTAHOBKAX
MOKAPOTYILIEHUS

Tymenue nmoxxapoB ¢ MOMOILBIO BOASHOTO Mapa (Kak BJIAXKHOTO Ha-
CBILLIEHHOTO, TaK U MEPErpeToro) OCHOBAHO Ha pa30aBIIEHUH KOHUEHTpAIUU KH-
CJIOpOJIa 10 TAKUX MPEAENIOB, MPU KOTOPBIX MPOJOJIKEHUE TOPEHHSI CTAHOBUTCS
HEBO3MOXHBIM (IIpH KOHUEHTpaluu kucioponaa 15 % u menee). Hapsiny ¢ atum
MIPOUCXOJIUT U HEKOTOPOE OXJIAXKJICHHUE 30HBI TOPEHMS, a TAK)KE MEXaHUYECKUM
CpPBIB IJITAMEHU CTPYSMH Iapa.

Haubonpmuit 3pPext npuMeHenus napa JOCTUraeTcs B JOCTATOYHO Tep-
METH3HPOBAHHBIX CIIa60 BEHTHIMPYEMbIX MOMEIICHHAX 00BbeMoM 10 500 M° ¢
MCIIOJIb30BAaHUEM BJIAXKHOTO HACBILIEHHOTOo napa. Bo3MoOXXHO Takke mpuUMeHe-
HUE TIEPEerpeToro u MiaToro (orpadboranHoro) mapa. [lpu noxape B MoMeIeHNH,
OrpakJ1aloIlie KOHCTPYKIMU KOTOPOTO HArpeThl BBILIE TEMMEpPaTypbl KOHACH-
calliu rapa npu atMocQepHoM jaaBieHud, dPEGEKT TyIIeHUs JOCTUTAaeTCsl 00b-
€MHOI KOHILIeHTpauuen napa, paBHou 35 %. Ilpu OGosiee HU3KUX Temmeparypax
MIPOUCXOIUT MHTEHCHUBHAS KOHJIEHCAUs Mapa, U Moxap MOXKET ObITh HE MOTY-
mieH. Pacxon mapa npuHHMaeTcsl ¢ y4€TOM BO3MOXKHOM KOHJEHCAIIMH €ro B 3a-
BUCHUMOCTHU OT T€pPMETUYHOCTH MOMEIICHH.

B stom cnyuae dakTuueckas oObeMHas KOHLEHTpauus rnapa B HayajdbHbIN
MOMEHT BBIIIYCKa €ro B NMOMeEIeHHEe OyJeT BbIlIE OTHETYIIAleHd KOHIEHTPALHUU.
Tak, mpu BpeMeHH BbBIIYCKAa, PaBHOM 3 MHUH, M YAEIBHOM pacxoie mapa
0,002 xr/(c-m”) 1 0,005 kr/(cm’) KOHIIEHTpalus napa coorserctBeHHO 60 u 150 %.

[Taporymienue npumeHseTcsd Ha 0ObEKTaX, I/I€ MO YCIOBUAM COBMECTUMO-
CTH JIOIYCKAeTCsl KOHTAKT Mapa ¢ BEUIECTBAMU M MaTepHUaliaMu, MOJJICKAIIUMHU
TYIIEHHUIO, @ MOIIHOCTh MAapOCHUIIOBOr0 XO35MCTBA MO3BOJISIET PACXOJ0BATh Map
JUISL 1IeJied moxkapoTylieHust 0e3 yuiepda 1Jjis OCHOBHOTO MPOU3BOJCTBA U 0e3
JOTIOTHUTENIBHBIX 3aTPaT Ha COOPYKEHHE MarucTpajbHOIO MaponpoBoaa 00ib-
LIOM MPOTSAKEHHOCTH.
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[TapoBoe moxapoTylIeHHE MUPOKO MPUMEHSIETCS Ha CyAax, MPeImpUsITHIX
XUMUYECKOU, HepTexumMuyeckoi U HedTenepepadaThIBAIONICH MPOMBIIUICHHO-
CTH, a TaK’K€ B OKPAaCOYHBIX M CYIIWJIBHBIX KaMepax psiia OTpacieil MpOoMBIII-
JIEHHOCTHU (nepeBo0OpaboTKa, MPOU3BOJCTBO TOPIOUUX CTpOMMATEpUaoB, J0-
MOCTPOUTEBHBIE MPEANPUATHS, ABTOMOOMIECTPOSHUE H JIP. ).

MHorue TexXHOJIOrH4eCcKHe MPOIECChl U anmapaThl, a TaKKe OTKPBITHIC yC-
TAaHOBKM Ha HedTenepepabaThIBAIONINX 3aBOJAX MAJs JOKATW3alUd MoXKapa
00eCneunBalTCs YCTPONCTBAMH, CO3AIOIIMMH MTapOBHIE 3aBECH.

Metoauka pacyeTa nmapoBoil 3aBechl usnoxeHa B [Ipunoxennun H, TOCT P
12.3.047-98 CCBT IloxapHass 0€30MaCHOCTh TEXHOJOTMYECKUX MPOLECCOB.
Oomue TpedoBanus. MeToasl kKouTposis [17].

[Tpu MpOEKTUPOBAaHUHN MAPOBBIX YCTAHOBOK MOKAPOTYIICHUS HYXKHO Y4H-
THIBATh CJICIYIOIINE OCOOEHHOCTH

1. Tlomemniennus AOMKHBI OBITH JOCTATOYHO TE€PMETU3HPOBAHHBIMU, a HX
00BeM He mpeBbimath 500 M°,

2. ABTOMAaTHYECKHI MyCK JOMYCKAETCs TOJNBKO JJIsl MOMEIICHUH, HE CBs-
3aHHBIX C IPeOBbIBAHNEM B HUX JIFOJICH.

3. B xauecTBe MaTYMKOB MCTONB3YIOTCS CHPUHKIIEPHI M TEIJIOBBIE TOXKap-
HBIC W3BEIATEIN.

4. Briyck mapa B 3aIIMIIIaeMOe MTOMEIIEHUE MOKET MPEAyCMaTPUBATHCS KaK
C MOMOILbIO NTepOPUPOBAHHBIX TPYOOIPOBOAOB, TaK U Yepe3 HAcaaKH (coria),
BpPE3aHHBIE B TPYOBI.

TpyOonpoBoabI pacmofiararoTcst Mo NepuMeTpy MOMEIIEHUS Ha PACCTOSHUU
200-300 MM ot mona. OTBEpCTUS U BBITYCKHbIE HACAJKU YCTAHABIMBAIOTCS Ta-
KUM 00pa3oM, 4TOOBI BIYCK Mapa MPOUCXOIWI BHYTPh 3aIIMIIAEMOTO MOMETIe-
HUS, a HE BJ0JIb CTCHOK (TIEPETOPOJIOK).

Jist TymieHus! TIOKAIbHBIX 09aroB YCTPaWBaIOTCS MIJIAHTH CO CIPBICKAMHU.

5. TpeGoBaHus K pa3MEIICHUIO y3710B YIPABICHUS T€ e, YTO U JIJIsT BOJISI-
HbIX AVIL

2.4.  Po00OTU3MPOBAHHDbIE YCTAHOBKH MOKAPOTYIEHUSA

Pobomusuposannas ycmanoska nosxcapomywenus (PYII) [18] — cra-
[IMOHAPHOE aBTOMATHUYECKOE CPEJICTBO, KOTOPOE CMOHTHPOBAHO HA HEIMOJIBHXK-
HOM OCHOBaHWH, COCTOUT M3 MOXAPHOTO CTBOJA, UMEIOIIETO HECKOJIBKO CTere-
HEll MOJBMKHOCTH M OCHAIIIEHHOTO CUCTEMOW MPUBOOB, a TAKXKE U3 YCTPOUCT-
Ba MPOTPAMMHOTO YIPAaBICHUS U MPEAHA3HAYCHO IS TYHICHUS U JIOKAJIU3aIuu
noXKapa WIH OXJaKJISHHUS TEXHOJOTHYECKOTO O0OpYAOBaHUS U CTPOUTEITHHBIX
KOHCTPYKLIUH.

Jlucmanyuonno ynpaensemsiii nagemuwviti cmeon ([VJIC) — noxapHbiit
naeTHBIN CTBOJI, OCHALEHHBIM CUCTEMOM MPHUBOJIOB, MO3BOJISAIOIIECH OCYIIECTB-
JSTh TUCTAHIIMOHHOE YIPaBIEHUE CTBOJIOM.
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Yempoticmeo ynpasenenus — ycTpoWCTBO Uisi (pOPMUPOBAHUS M BBIJIAYU
YIPaBISIOIIUX KOMaH] MoXapHOMY cTBOJy PVYII B cooTBEeTCTBMM C yIIpaBIsio-
LU IPOrpaMMOi.

Mecmmuwiti nynem ynpaeneHus — NyibT yIpaBiI€HUs, pacloyiaraéMblili B He-
MOCPEICTBEHHOM OJIM30CTH OT MOXKAPHOTO CTBOJIA.

Jlucmanyuonnwiti nyibm — MyabT YOPABICHUS, pacloiaraeéMblii B MyIbTO-
BOM, 000CO0JIEHHOM WJIU OTTOPOKEHHOM MOMEIIEHHUU.

IIpoepammnoe ynpaseneHue — aBTOMAaTHYECKOE YIpaBJICHUE MOKAPHBIM
ctBosioM PVYII no 3apanee BBEJeHHOU IpOrpaMme.

Ho3uyuonnoe ynpaenenue — ynpablieHHE NOXapHbIM cTBOIOM PVYII, mpu
KOTOPOM JBMIXKEHHE ero padodero oprasa (Hacajka, IeHOreHepaTopa) Mporucxo-
JUT MO 3aJlaHHBIM TOYKaM MO3UIIMOHUPOBAHUS 0€3 KOHTPOJIS TPACKTOPUH JIBH-
KEHUSI MEXTY HUMU.

Konmypnoe ynpasnenue — ynpapiienue noxapHoeiM ctBojioM PYII, npu ko-
TOPOM JIBMKEHUE ero pabouero oprana (Hacajka, IEHOT€HEpaTopa) MPOUCXOIUT
110 3aJJaHHOU TPACKTOPUHU.

IIpoepammuposanue 06yuenuem — nporpammupoBanue PYII, npu koropom
COCTaBJICHHE M BBOJ| YHPABIAIONIEH MPOrpamMMbl OCYIIECTBIISIETCS ONEPATOPOM
IIpY ITIOMOILHM JABMYKEHUS HETIOCPEACTBEHHO MOKapHOro creoja PYIL

OnepamusHnas npoepamma ynpaeienus — yOpasisiomas nporpamma, Gop-
MUpyeMasi HEOCPEACTBEHHO Ha paboyeM MeCTe C YYEeTOM KOHKPETHBIX (pakTo-
pOB noxapa (pa3MepoB oyara ropeHusi, Buja rOprYero), HarpaBieHus: U 1alb-
HOCTH MOJa4M OIHETYIIAIIEro BEIIeCTBa.

IIpooonxcumenvnocms npocpammuposanusi — BpeMs, HEOOXOAUMOE s
COCTaBJICHUS U OTJIAJIKK MPOTPAMMBI.

Ynpaenaowas npoepamma — COBOKYIMHOCTh KOMaHJ, ONpenesstomas 3a-
naHHoe QyHkuuonupoBanue PYIL

Peoicum xonocmozo xo0a — NBUXEHUE MOXKAPHOTO CTBOJIa 0€3 MOJa4yu Or-
HETYIAIIEro BEeIeCTBA.

Pabouuii pesrcum (pexum QyHKIIMOHUPOBAHUS IO/ HArpy3KOM) — JIBHIKE-
HUE MOKapHOro CTBOJIA C MO/Iaueil OTHETYIIAIIErO BEIIECTBA.

CkaHuposaHue — ynpaBisieMoe 10 ONpPeeTICHHON MporpaMMe NpOoCTPaHCT-
BEHHOE JIBU)KEHHUE TOKapHOTO CTBOJIA.

PVII u IYVJIC xnaccupuuupyroT no ciaeayomuM npu3Hakam.

B 3aBucMMOCTH OT (DYHKIIMOHAJIBHBIX BO3MOKHOCTEH:

- yHuBepcasbHble (Y), GopMHUpYyIOLIUE CIJIOIIHYI0 U PaCHbUICHHYIO (C U3-
MEHsSIEMbIM yTJIOM (hakesa) CTPyd BOJIbI, a TaKXKE CTPYH BO3YIIHO-MEXaHH-
YEeCKOIl MeHbl, U NEPEKPBIBHBIE, UMEIOIINE TEPEMEHHBIN pacxon;

- (GopMHpYIOIIME CIUIOIIHYIO CTPYIO BOJBI U CTPYIO BO3AYIIHO-MEXaHH-
YecKoU MeHbl (0e3 UHIeKCa).
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B 3aBucuMocTu ot BeIuuuHbI pacxojia Boasl: pacxon no 20 a/c (20); ot 20
10 40 1/c (40); ot 40 mo 60 n/c (60); ot 60 7o 100 a/c (100).

B 3aBucHMOCTH OT BHJIa MPUBOJA: C BJIEKTPUUYECKUM NpUBOJIOM (D); ¢ ruf-
paBnuueckuM (I'); ¢ mHeBMatnueckum (I1); ¢ komGuuupoBanubiM (K).

B 3aBucumoctu ot mecta MoHTaxka: HamodbHbie (H); moaBecubie (I1);
HacteHHbie (C).

B cocraB PVYII nomkHbl BXOAUTH: MOAYJIb IOXKAPOTYLIEHUS — MOKapHBIN
naeTHbI CTBOJI C CUCTEMON MPHUBOJOB M HACAJKOB; CHUCTEMa YIPABICHHS
(MyapTHl yOpaBlIeHUs, POrPAMMHOE 0OECIIEYEHHE); COETMHHUTENbHbIE KaOelb-
HBIE JIMHUU CBSI3H.

MakcumanbHoe pabouee nasinenue PYII nomkno Obith He meHee 1 MIla
(10 xre/m?).

B coctaB Y JIC nomxHbl BXOJUTH: MOAYJIb MTOKApPOTYLIEHNS — MOKAPHBIN
naeTHBIN CTBOJI C CUCTEMOM MPUBOJOB U HACAJKOB; MYJbThI YIPABIEHUS; CO-
€IMHUTEIbHbIE KaOeIbHbIE TMHUU CBA3U.

MakcumanbHoe pabouee npaBiaenue J[YJIC nomkHo ObITh HE MeEHee
0,8 MIIa (8 kre/m).

JIanbHOCTB MOJAaYM CIUIOLIHOW M PACHbLICHHON BOASHBIX CTPYM, a Takke
CTPYH IIEHbI HU3KOW KPaTHOCTH A0JkHA cooTBeTcTBOBaTh T/ Ha PYII u JAYIJIC.

VYron dakena pacnbuUieHHOW CTPYU BOJIBI JOJKEH COOTBETCTBOBaTh T]I Ha
PYIIu AVIJIC.

I'mapaBnuyeckre NOTEpU AABIEHUS HA MOKAPHOM CTBOJIE HE JTOJKHBI Mpe-
oimats 0,05 MITa (0,5 kre/mP).

YrnoBasgs CKOPOCTb HaBeAeHMs IoxkapHoro crsona PYII u nBuxenus mo-
xapHoro ctBoja J[YJIC Ha xoocToM X0y J0JKHA ObITh HE MeHee 9 rpa/c.

YrioBass CKOPOCTb CKaHUpOBaHUsA NOXapHbIM cTBOJIOM PVYII npu nmopaue
OTHETYILAIIEro BEIeCTBA JOJKHA OBITh HE MEHee 3 rpajy/c.

Jlnanas3oH nepeMemieHui MoKapHOro CTBOJA B TOPU3OHTAIBHOM IUIOCKO-
CTU JOJDKEH cooTBeTcTBOBaTh Tpeboanusm T/ wa PYII u JAVYJIC; B Beptu-
KQJIBHOM IMJIOCKOCTU IPU OTCYETE OT TOPU3OHTAIBHOM INTIOCKOCTH JMAIA30H Iie-
peMenieHnil CTBoJIa JOJIKEH ObITh: BBEpX HE MeHee 75°, BHU3 He MeHee 15°.

Jlnana3oH nepeMemeHui MoKapHOro CTBOJA B TOPU3OHTAIBHOM IUIOCKO-
CTU JOJDKEH cooTBeTcTBOBaTh Tpeboanusm T/ wa PYII u JAVYJIC; B Beptu-
KQJIBHOW MJIOCKOCTU IPHU OTCYETE OT TOPU30HTAIBHOM INTIOCKOCTH MAIA30H Iie-
peMenIeHnil CTBoJIa JOJIKEH ObITh: BBEpX HE MeHee 75°, BHU3 He MeHee 15°.

MaxkcumanbHbIA AUAIa30H YIJI0B CKAHUPOBAHU IOKAapHBIM CTBOJIOM PVYII
B FTOPU30HTAIBHON U BEPTUKAIBHOMN MIIOCKOCTSIX JOJIKEH OBITh HE MeHee 60°.

MuHUMAJIBHBIN AWAIIA30H YIVIOB CKAHUPOBAHUSA IOKapHBIM CTBOJIOM PVYII
B FTOPU30HTAIBHOM M BEPTUKAIBHOMN MIIOCKOCTSIX JOJIKEH OBITh HE OoJee 2°.

51



[IpoaoKUTENBPHOCTh HENPEPHIBHOW PabOThl B peKMME MOJAYM OTHETY-
[Iallero BelecTBa A0HKHA ObITh HE MeHee 6 4.

[IporpamMmmupyeMbIx KaHaJIOB JOJKHO OBITH HE MeHee 8 (OAMH U3 HUX OIe-
pPaTUBHBIN).

B PVII u AVYJIC nomxHa OBITh MPETyCMOTPEHA BO3MOXKHOCTH OJHOBpE-
MEHHOT'O JIBUKEHHMS [TI0XKAPHOI'0 CTBOJIA 10 IBYM CTEIEHAM IOJABUKHOCTH.

KananioB cBsi3u ¢ BHEIIHUM OOOpY/IOBaHHWEM, MOAKIIOYAEMBIX Ha BXOJ U
BBIXOJI, IOJDKHO OBITh HE MEHEe 2 Ha Ka) /bl BXOJ U BbIXOJ.

ITporpammupoBanue PYII npu KOHTYpHOM yIIpaBiIeHUU JOJDKHO OCYILECT-
BJISIThCSA MAHMITYJISIUEN TIOKapHBIM CTBOJIOM IO TpeOyeMOil TpaeKTOpHUH.

ITporpammupoBanue PYII npu mo3ULMOHHOM YNPaBICHUU JOJDKHO OCY-
HIECTBIISITHCS MyTeM (PUKCALMU KOOPAMHAT ABYX B3aWUMHO JTUArOHAJIBHBIX TOUEK
pacTpa MOCTPOYHOI'O CKAaHMPOBAHHUS M KOJIMYECTBA CTPOK B pacTpe (WM mara
CKaHHUPOBaHUS) WIM NyTeM (PUKCAUU TOYEK 3aJaHHOW TPAECKTOPHUH JBUKEHUS
CTBOJIA.

B PVII nomxHa ObITh IpeAyCMOTPEHA BO3MOKHOCTh YIPABJICHHS OT amra-
paTypsl 0OHapyKEeHUs TOXKapa.

VYIIpaBieHHUE MOKAPHBIM CTBOJIOM JOJDKHO OCYILECTBIIATHCA KAaK JUCTaH-
LIMOHHO, TaK U BPYYHYIO (HEMOCPEICTBEHHO PhIYaroM CTBOJIA).

[IponomkuTenbHOCTh (POPMUPOBAHUSL ONMEPATUBHOW Mporpammbl (pactpa
CKaHHUpOBaHUs) Npu No3uMOHHOM ynpasieHun PYII nomxna ObITh He Ooiee
5 ¢ ¢ MOMEHTa HaBeJIeHHUs CTBOJIa Ha MCXOJHYIO MO3ULHI0 (HAYaJIbHYIO TOUYKY
MPOrPaMMHOT0 CKAaHUPOBAHUS).

JIMATENbHOCTh LIMKIJIA BBINOJMHEHUA Kaxaou nporpammel PYII nosmknaa
ObITh HE MeHee | MUH.

IIpogoikuTENBHOCTE TAy3 IIPU peBepce MoxkapHoro crteona PYII He
JoJKHA nipeBsimath 0,5 c.

PVII u IYJIC nomkHbI UMETh CUTHAJIU3ALUIO O PEeKUMaX paboThl, BKIIIO-
yenuu PVYII, moxxapHOTro CTBOJIA M MOXKApPHOTO 3alIOPHOTO YCTPOUCTBA, padboTe
YCTPOMCTB BHEIIHETO OPOLIEHUS [T0YKAPHOI'0 CTBOJIA.

[Ipuopuretsl ynpasnenus (o BaxHoctu) s PYII: ynpaBnenue Bpyu-
HyI0 — ynpasienue ¢ MIIY — ynpasnenue ¢ JIIIY — nporpamMmMHoe CKaHUPO-
Banue; nusa YJIC: ynpaBneHue BpyuHyro — ynpasienue ¢ MIIY — ynpasie-
nue ¢ JAITY.

PVII u AYJIC nomxHbl OBITH OKpaIlIEHbl B KPACHBIN I[BET, a TPYOOIIPOBOI
OOBSI3KH JIONTYCKAETCsl OKpaIIMBaTh B OEJbIN WM cepeOpUCThIN LBET.

Konctpyxkuus PYII nomkna obecrieynBath 3alUTy OT OIIMOOK orepaTropa u
HECAHKIIMOHUPOBAHHOI'O JOCTYIA, @ TAKXE OTKIIOYECHUE IIPUBOAA IIPU IPEIECIIb-
HBIX 3HAYECHMSX JUalla30Ha rnepemenieHus noxapuoro creona PYII u JJVJIC.
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2.5. IN'uapaBanyeckuii pacyeT CIPUHKJICPHBIX
U JpeHYepPHbIX BOAAHBIX AYII

I'mppaBinyeckuil pacyeT CIPUHKIEPHON CETU UMEET LIEJBIO Olpe-
JeJIEHHE pacxoJia BOJbl y «IUKTYIOUIEro» CHpHUHKIEpa (BOJOMUTATENS Hau-
0oJiee yAaJE€HHOrO W BBICOKO PACIHOJOKEHHOTO OTHOCUTEIBbHO HAMOPHOTO
natpyoka) M CpaBHEHHE PAcU€THOM MHTEHCHUBHOCTU OPOLIEHUSI ¢ Tpedyemoii
(HOpMaTUBHOMI); ompeieieHne HeOOXOUMOr0 Harmopa y BOAOMUTATENS U Hau-
00Je€ IKOHOMHYHBIX TUAMETPOB TPYO.

[Inanbl pa3MelieHuss OpoCUTENIed U TPACCUPOBKY CETH (Tpacchl sl Mpo-
KJIaJKU TPyOOTPOBOJIOB) BBIMIOJIHAIOT B cooTBeTcTBUU ¢ HITH 88-2001* [19].

TpaccupoBka CHPUHKIEPHONW CETM BO MHOIOM 3aBHCHUT OT KOH(pUTrypa-
MU TOMEILEHUH, (OPMBbI TEPEKPBITHI, HAIMYKS ONMOPHBIX KOJOHH, (pOHapEi,
OaJoK.

Ha BbI16Op MecTa J1si CIPUHKIEPOB U TPACCUPOBKY TPYOONPOBOIOB OOJIb-
110€ BIIMSHHME OKa3bIBaeT (hopMa MEPEeKpPBITUS U CTENEHb €ro OTHECTOMKOCTH.
CrpuHkiepsl cienyeT pacroljiaraTb B MECTaX COCPEJOTOYEHHUS TEIJIbIX Macc
BO3/lyXa MEXIy HeCyUIUMU Oankamu, peOpaMu *KECTKOCTH, YTOObl 00ECIEUUTh
uX OBICTPOE BCKPBITHE.

[Ipu BeICTynawImMX BHU3 Oajdkax C pPe3KO BbIPAXKEHHBIMH TJIaBHBIMU
O0ankaMu (ITpOroHaMH) U BTOPOCTEMEHHBIMU OajkaMu, MUTarouue Tpyoomnpo-
BOJIbl pacloJyiaraloTcsl NepHeHAUKYISPHO TJIaBHBIM Oankam, a pacupeaeiu-
TeJIbHbIE TPYOONPOBOABI — MEPHEHAUKYISIPHO BTOPOCTENEHHBIM. DTUM JOC-
TUTAeTCsl PACMoJIOKEHHE TPyOOIpoOBOAOB OIU3KO K OankaMm U oOecrieyuBaeT-
cs KperuieHue TpyO, a Takxke oOJieryaercsi BCKPbITHE JIETKOIUIAaBKUX 3aMKOB
CIIPUHKJIEPOB.

JlpeHuepHble YCTaHOBKH TPYIMIIOBOIO JEUCTBHSI UCIOJIb3YIOTCS JUIsl 3allu-
Thl IIPOU3BOACTBEHHBIX IIOMEILIECHUN Pa3JIUYHBbIX OTPACIEN XUMHYECKOU IIPO-
MBIIJIEHHOCTH, CKJIaJIOB 0CO00 MOKapOOIMACHBIX MaTepUaoB, a Takxke AJid 3a-
IIUTBl CHEHUYECKUX KOPOOOK TE€aTPOB C YCTAHOBKOW JPEHUEPOB MOJ KOJOCHH-
KaMH, HDKHUMH sipycaMu pabo4uXx rajaepei U nepexoJHbIX MOCTUKOB, B cedax
JUTSL XpaHEHUs] CKaTaHHbIX JIEKOpaluil.

JIpeHuepHbIe 3aBeChl YCTPAUBAIOTCS JJIsl OPOILIEHUS OTIAEJIbHBIX KOHCT-
PYKLHM, ABEPHBIX W JIPYTHX MPOEMOB MEXAY CMEXKHBIMH 0CO00 MOXKapo-
OMacCHBIMH MOMEIIEHUSIMH (€CIM MPOEM OTKPBITHIM, YCTaHABIMBAIOTCS JIPEH-
Yephl C pO3ETKO, €Clii UMEETCS ABEPb — APEHUYEPHI C JOMATKOMN).

[locne cocTaBiaeHus MiaHa pa3MEIIeHUs] OPOCUTENIEH U TPACCUPOBKHU CETH
JIEJIAI0T YEePTEXK aKCOHOMETPUUECKOM CXEMBbI CeTU. [IpuMephl BBIMOJTHEHUS pa3-
JUYHBIX BAPUAHTOB aKCOHOMETPUYECKUX CXEM IMOKa3aHbl Ha puc. 2.13.
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a 0 8

Puc. 2.13. PacueTHble cXeMbl BOJSHBIX YCTAHOBOK MOYKAPOTYIICHHS
a — TYMUKOBAasi CAMMETPHYHASI CXeMa; O — TYMIMKOBass HECUMMETPUYHAS CXEMA;
6 — KoJblleBast cxema; 1, 2, 3, 4 — opocurenu; 5 — knanas; 6 — 3aIBIKKa; 7 — HACOC;
8 — anexrponBurarens; A, B, N, m — Touku conpsokeHus

IIpenmy11ecTBO KOJBLEBON CETH IEPEN «TYIIUKOBON» COCTOUT B BO3MOXK-
HOCTU HEKOTOPOIO YMEHBIIEHUS JUaMeTpa KOJIBLIEBOIO TpPyOOIpoBOAa IIO
CPaBHEHHIO C JUaMETpOM TpyOompoBoaa Mexay psakamu. [Ipu n1BycTopoHHEM
pPacnoyioKeHUH BETBEW Maccy TpyOOmpoBOJa MEXKIY PAJKAMH MOKHO CHU3HTH
IPUMEPHO B J1Ba pa3a M0 CPaBHEHHUIO C MAcCOM aHAJIOIMYHOro TpyOoIpoBoaa
py OJHOCTOpOHHEM pacnoioxenuu BetBel. [lo HIIb 88—-2001* [19] ompene-
JSI0T TPYIIY MOMEIMIeHUH (MPOU3BOJCTBA TEXHOJOTMYECKUX MPOLECCOB) IO
CTENIeHU OMACHOCTH pa3BUTHUS Moxkapa. /(i momenienuid ¢ yuetoM TpeOOBaHUIMA
HOPMAaTUBHBIX JOKYMEHTOB IPUHHUMAIOT UHTEHCUBHOCTH OPOLICHM, IUIOLIA/b,
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3aIIMIIAEMYI0 OJHUM OPOCHUTENIEM WM JIETKOIUIABKUM 3aMKOM, ILIOIIAAb JJIS
pacudera pacxojia BoJibl (pacyeTHYIO IO b JIJIsl CIPUHKIEPHBIX YCTAHOBOK) U
MPOIOKUTEILHOCTh PAa0O0Thl YCTAaHOBKHU. JJIsI CKIaACKUX MOMENIEHUM UHTEH-
CUBHOCTb OPOILEHUS ONPENEIIAETCS B 3aBUCUMOCTH OT BBICOTBI CKIaAUPOBAHUS
MaTeprajoB U MOKapHOU Harpy3KHu.

PacueTHOE KOJIMYECTBO CHPUHKIEPOB ONPEAEISIETCSA NEJICHUEM ILIOLIAIN
JUIsl pacdeTa pacxojia BOJAbI Ha IUIONIAb, 3aIUIIAEMYI0 OJHUM CIIPUHKIEPHBIM
opocuteneM. Pacxox BOIBI Uil APEHYEPHBIX YCTAHOBOK PACCUUTHIBAIOT U3 yC-
JIOBUSI OJJHOBPEMEHHOM paboOThl BCEX APEHUYEPOB 3AUIUIIAEMOrO IMOMEUICHUS.
Jlist IpeHYepHBIX YCTAaHOBOK JIOMyCKaeTcsl pa3ouBKa Ha ceKuu. OJHAKO YHCIIO0
ATUX CEKLMH JOJKHO ObITh HE MEHEE TPEX, UCXO/s U3 BO3MOKHOCTH BO3HUKHO-
BEHHUS T0Kapa Ha FPaHULIE JIBYX CEKLUUNA U HEOOXOJUMOCTU X OJJHOBPEMEHHOTO
cpabaThiBaHMs. B 3TOM ciydyae paccuMThIBaeTCs OJHA HaMOoJee yAaleHHas CeK-
1IMs, @ HA YYACTKE OT 3allOPHO-ITyCKOBOT'O y3J1a JI0 HACOCA PACXO/ YIBAUBAETCSI.

Pacxon Bonbl, a Tak»e KOJMYECTBO OJHOBPEMEHHO paOOTAaIOUIUX CEKIMH
JUISL 3aIIMUTHI TOMeleHnd 1, 2, 3 u 4 rpynn HaXo4AT B 3aBUCUMOCTH OT TE€XHO-
JIOTHYECKUX JaHHBIX, a Ipu uXx orcyrcTBun — o HITb 88-2001* [19].

['unpaBnuveckuil pacyeT yCTaHOBKH MOKAPOTYIIEHUs OyZeM MPOU3BOAUTH
B COOTBETCTBUHM CO CXEMOM pAacCTaHOBKM OpPOCHUTENECH, IIOKa3aHHOW Ha
puc. 2.13, a. 'uapaBnuueckuil pacyeT HAYMHAETCA C OMPEACIICHUS HEe0OXOu-
MOI0 Haropa Ha «JIUKTyromemM» opocutene [19, 20].

B kauecTBe «IMKTYyIOUIEro» npuHuMaeMm opocutensb 1. Beaumuunna Hamopa
Ha <JIUKTYIOIIEM» OpOCUTEJE OIpeAesseTcss Kak HauOoniblias U3 ABYX cle-
OYIOLIUX 3HAYCHUM:

-

2
pacu K
H, = max v : (2.1)

min

"

rie  Hmin — CBOOOIHBIN MUHUMAIBHBIN HAIOP HA OPOCUTENE, HEOOXOIUMBIN IS
oOecleuyeHHs NacnoOpTHOM Iomanu opomenus, M; Hy,eq — Hammop, HeoOXo-
JTUMBIN 11 o0ecrieueHus] 3aJJaHHOM MHTEHCUBHOCTHU OPOIICHUS JI/(C'MZ) Ha
njomaau opoueHus F. opocurtens ¢ ko3pPUUHEHTOM NMPOU3BOAUTEIBHOCTH
opocutenssi K, xoTopslil ompenenseTcss Mo TEXHUYECKUM JIaHHBIM 3aBOja-
npousBoautens; F, — miomanb OpoIIeHUs OPOCUTENS PACCUUTHIBACTCS C
Y4€TOM PacCTaHOBKU OPOCUTEJIEH U HE JIOJDKHA MPEBBIIATh BEJIUUYUHBI, YKa-
3anHo# B HITb 88-2001* [19].
OmnpenensieMm pacxon u3 opocurens 1 (Ji/c):

d, = KH, | (2.2)
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Jliis BBIOOpA ONTHUMAJIBHOTO THIA OPOCUTENS OLpenessieM TpeOyeMble Ha-
nop Hiu pacxon Qp HA «IUKTYIOIIEM» OpPOCUTENE ISl ABYX THUIIOPAa3MEPOB
OpOCHUTENEN U CPAaBHUBAEM IOTYyUYECHHBIE 3HAUYECHHUSI MHTEHCUBHOCTEN OpOILIECHUS
C HOPMAaTHBHOW BeIWYHMHOM. IIpyHMMaeM B KayecTBE pacuyeTHOIO TOT OPOCH-
T€Jb, Y KOTOPOTO INPEBBIIICHUE PACUYETHOW MHTEHCHBHOCTH HAJ HOPMATHBHOMN
HaWMEHbIIIEE.

3arem orpezelseM NoTepu Harmopa Ha yJacTtke 1-2:

2
h., = LQr , (2.3)
Kl
rne |l;p — nouHa ygactka 1-2, M; Q1o — ;)acxon Ha ydacTke 1-2, n/c; K; — xa-
paKTepHCTHKA TPEHHS TPyOOmpoBoaa, 17/c”,
Jlist ompeneneHus XapakTEPUCTHUKU TPEHHUs TPyOOINpoOBOJia HEOOXOAMMO
paccuyMTaTh JUaMeTp YCIOBHOIO MpOxXoJa TpyoonpoBoaa Ha yyacTke 1-2:

: (2.4)

rie  V — CKOpOCTh JBWXKEHHS BOJbl MO TpybaMm, M/c (peKoMeHAyeTcs
V = 3-5 m/c).

ITony4eHHBIN O pe3yibTaTaM pacyéra JUaMeTp YCIOBHOI'O IIPOXOJA TPY-
O0IpOBOJA OKPYTJISAIOT 10 OJIMKAUIIEro 3HaUeHUsI JJi TPYO CTaJbHBIX JIEKTPO-
CBapHBIX.

Hamnop y opocutens 2 BeraucisieTcs mo ¢popmyiie

H, = Hy + hy.

Pacxon Boawl U3 opocutens 2 HaXoauTcs o popmyre

Q =KyH, . (2.5)

[To n3BecTHOMY pacxoay Boabl Ha ydacTke 2-A (Qz.a = Q1 + Q) ompee-
JISIIOTCS IOTEPH HATMOpa Ha 3TOM YJacTKe:

2
h,.\ = IZ-AK&- (2.6)

1

Hamnop B Touke A:
HA:HZ + hz_A. (27)

Takum oGpazom, 11 jeBoit BeTBU psijka | (cm. puc. 2.13, @) HeoOXxoauMO
oOecrieunth pacxon Q.o mpu Hamope Ha. IlpaBas yacte psiaka cuMMeTpUyYHa
JIEBOM, MOATOMY pacXo]l JJIsl ITOW BETBU TOXe OyAeT paBeH Qi.4, @ HAMOP B TOY-
ke A Oyner paBeH Hy. CnenoBatenbHO, 1715 pajka | nmeem Hanop, paBHbINA Hay,
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a pacxon Bojabl Q1 = 2 Q.. [IpaBas BeTBb psigka I (puc. 2.13, 6) HecummeTpuy-
Ha JICBOH BETBH, IMMOATOMY MPABYI0 BETBb PACCUMTHIBAIOT OTIEIHHO W OIpEe-
10T I Hee Hp 1 Qs.a.

Pacuer mapameTpoB TpaBOil BETBH BEICTCSA IO METOJY XapaKTEPHCTHK,
pazpadoranHomy npod. B. I'. JlobaueBsiM. CylmHOCTh METOJIa 3aKIIOUYAETCS B
OTIpEJICIICHUH OJHOW W3 TPEeX BEIMYMH: pacxona Q, XapakTepuCTHKU B Wiau Ha-
nopa H, ecny u3BeCTHBI 1Be M3 HUX. CBsI3b MEXTy IPUBEACHHBIMUA BEIIMUNHAMH
onpenensercs mo popmyse

Q=+BH. (2.8)

XapakTepucTuka MpaBod BETBH 3-A €CTh BEJIUYHMHA MMOCTOSHHAS ISl JTaH-
HOUW BETBHM U OIPEICISIETCS TUAMETPOM TPYOBI, MIEPOXOBATOCTHIO CTEHOK, KO-
JUYECTBOM OPOCHUTEJICH M MX MapaMeTpaMH, pacCTOSHUEM MEKITY OPOCUTEIISIMHU.

Jlist ompenenceHusl XapaKTEPUCTHKU MPABOM BETBU 3a/JaeMCSl HAIlOpoM M
pacxonoM u3 opocurens 3 Hi = Hy, Q3 = Qq, u ompejensieM Hamop B TOYKe
A (m):

I3-AQ32-A
H,=H,+3A4 (2.9)
Kl
rne Qs — pacxon u3 npaBoii BeTBH (paBeH Q3), J/c.
3aTeMm orpeeiseM XapakTepUCTHUKY MpaBoil BETBU 3-A

2
B,,= QIj'A : (2.10)
A
CpaBHUBasi Hanopkl AJis MUTAaHUA J€BOM BeTBH 1-A ¢ Hamopom Juisl mUTa-
HUS MPaBOM BETBU 3-A, BUAUM, YTO OOJIBIINI HAMOpP HEOOXOAUM sl TUTAHUS
neBoil BetBu 1-A. Ero u cienyer noaaepxuBath B pa3BeTBICHUH (TaK KaK B OJ1-
HOM TOYKE He MOTYyT ObITh JBa pa3HbIX Hamopa). CienoBareiabHO, B KaueCTBE
pacyeTHOro npuHuMaeM OoNbIIMA Hamop Ha U AJi1 HEro onpejenseM UCIpaB-
JICHHBIN (YTOYHEHHBIN) pacxo AJisd MpaBoil BETBU

Qsa =+/BsaH, - (2.11)

Pacxon Boawl u3 psaka I pasen Q= Q.o + Qsz.a.
[loTepu Hanopa Ha yyactke A-B Haxondar o ¢popmyse

Q!
h, g :%. (2.12)
Hamnop B Touke B
HB:HA+ hA-B- (213)

Psanox II paccuuTeIBaeTCs 10 €ro XapakTepucTHKe B,. Tak Kak XapakTepu-
CTUKHU PAIKOB, BBIIOJHEHHBIX KOHCTPYKTUBHO OAWHAKOBO, PABHBI, TO Xapakre-
puctuky panka Il onpenenstor no mapamerpam psiaka l:
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sz%. (2.14)

Pacxon Boasl u3 psaka Il onpenenstor no ¢popmyne

Qy :\/BPHB : (2.15)

Pacyer Bcex nmocneayromux psaAKOB BEAETCSA aHAJIOTHYHO pacueTy psaka Il
PacueT ceTu mpou3BOAMUTCS A0 TE€X MOP, MOKA B HEr0 HE OyAET BKIIOYEHO TO KO-
JMYECTBO OPOCUTENEH, KOTOPOE 0OeCIeYrBAET OPOILICHUE PACYETHOM TUIOLIAIH.

Pacuet konbieBoii cetu (puc. 2.13, ) HAUMHAIOT C ONPEEICHUs AUaMeTpa
KOJIbIIEBOro0 TpyOomnpoBoaa. /luameTp KoJabLEBOTO TpyOOIpOBOAa ONpeaAessercs
C YYETOM MPOXOKIACHUS MO KAKIOMY IMOJIYKOJIbIly (OTHOCUTENIBHO y371a MOJIBOAA
MUTAIOUIETO TPYOOIpOBOa, TOUKa N Ha puc. 2.13, ¢) MOJIOBUHBI PACUETHOIO pac-
Xoj1a Bojibl. B ycTaHOBKaxX BOJISIHOTO MOKapOTYILIEHUS KOJIBLIEBOI'O THUIIA OIpeie-
JICHHWE HATIOpa U PacXofa BOABI B BETBIX MPOU3BOIUTCS TaKKe, KaK B TYMTUKOBBIX.
3aTeM pacCUMTHIBAIOTCS 3HAUYEHHUS HAMOPa U pacxoj]a B MECTE COETMHEHUS BETBU
C IMKTYIOIIMM» OPOCUTENIEM M KoJiblia (Touka A Ha puc. 2.13, 6).

Pacxon B Touke A nenuTcs Ha JIBE YacTH JUIsl IPABOTO U JIEBOTO MOTYKOJIb-
11a, KOTOpPBIE pacCMaTPUBAIOTCS CIpaBa M ClIeBa OT TOYKM A 70 TOYKM N BBOAA
nuTaouero Tpyoonposoja. COOTHOIIEHHE PAacXOJ0B B MPAaBOM M JIEBOM IOTY-
KOJIbIIE OMpeeIsieTCsl KOJIMYECTBOM B HHUX OPOCHUTENIEH M THIPABIUYECKUM CO-
MPOTUBJIEHUEM ToJIyKoJiel. [lanee onpenensieTcst Hamop U pacxoj B TOUKE N Mpu
00x0/ie MO MPaBOMY U JIEBOMY MOIYKOJbIy. Ecu pazHOCTh MeXIy Hamopamu B
Touke N meHbiie 0,5 M, TO COOTHOIIIEHHE PACXOJIOB B TOUKE A BBIOPAHO BEPHO.
Hanop B Touke N H, onpenensieTcst Kak cpenHee apupMeTnyecKkoe 3HaYeHU Ha-
MOPOB, MOJYYEHHBIX JJIS JIEBOI'O M MPABOro MOJYKOJIbLA, a pacxo] B Touke N Qp
OyZeT paBeH CyMME PacXOJI0B M3 MPABOr0 M JIEBOro Mojykojbua. Onpenensem
TpeOyeMblil Harop y OCHOBHOI'O BOJIoNUTATENs (Ha Hacoce) 1o (hopmysie

HBon = 112 hJ‘[I/IH + hKJI + Z + Hl - Hr; (216)

rne Ny, — cymMMapHbie moTepu Hamopa B cetu (koddduiment 1,2 yuuthiBaet
20 %-HbIl 3amac Ha HEYYTEHHBIE MECTHBIE TTOTEPU HANOPA CETH), KOTOPHIEC OII-
PEAEIAIOTCS CIEYIOIIMM 00pa3oM:

hJII/IH - hpacnp + hCT + hHOﬂB! (217)

rae  Npanp — HOTEPH B pacnpenenuTensHol ceTH, Npenp = Hy — Hi; hey — moTepu
Hamopa B CTOSIKE; Npop — MOTEPH HAmopa B MOABOASAIIEM TpyOompoBoe; Ny, —
MOTEPH Hamopa B KJamaHe y3ja yrnpasiaeHus, Ny, = £Q% & — Ko3(pdULIUEHT 1Oo-
Teph HAIIOpPa B y3JI€ YIPABJICHUS, TPUHUMACTCS 10 TEXHUYECKUM JTAaHHBIM 3aBO-
na-npousBoauTensi, Q — pacueTHBI pacxo/ BOJbI Uepe3 y3en yIpaBleHus, Ji/c;
Z — pa3HOCTh OTMETOK «IUKTYIOIIET0» OPOCUTENS W HAIIOPHOTO MaTpyOKa BO-
normrtarens, M; Hy — Hamop Ha «auKTyromem» opocutene, M; H, — rapantupo-
BaHHBIN HAIMOP B BOJIOMIPOBOJIHOM CETH (€Cu 3a00p BOBI BEIETCS U3 pe3epByapa,
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to H; = 0), M; Hy — Harop B MecTe COeAMHEHUS pacIpeaeIUTEIbHON CeTU U TH-
TaoIIEero TpyoonmpoBoia.

PacueTr u BpIOOp 3JIEMEHTOB YCTAHOBKH IMOXAPOTYIIEHHUS] TPOU3BOMAST Ta-
KM 00pa3oM, 4ToObl Hanop y Bojonuraresns He npesbiman 100 M. Ecnu nony-
YUBIIASICS BEIMYMHA HANopa MPEBOCXOAMUT 3TO 3HAUEHHUE, CIEAYET UCIOJIb30-
BaTh OJHY U3 MEPEUYUCIICHHBIX HIKE PEKOMEHJauui (MM UX KOMOMHALUIO):

- IPOM3BECTH KOJBLEBAHUE CETH, €CIU pacyeT MPOU3BOAMICS JJI TYMUKO-
BOH CETH;

- YMEHBIIUTh HANOP Ha «JIUKTYIOIIEM» OPOCHUTEIIE, €CJIU OH ONpeaeseTcs
BEIMYMHON Hpycy, AU YETO WM YBEIMYUTH AMAMETP OPOCUTENS, WU YMEHb-
IIUTh TUI0IA/b, 3AIIUIIAEMYI0 OTHUM OPOCUTEIEM, YMEHBIIUB PACCTOSTHUE Me-

Ky HUMU;
- YBEJIMYUTH JUAMETPHI PACHPENCITUTENBHBIX, MUTAKOIIETO U MOABOIALIETO
TpyOOINPOBOIOB;
- 1L IPEHYEPHBIX YCTAHOBOK JOMYCKAaeTCs pa30MBKa Ha CEKIIUU.
H, M I
40
Q-H
Hacoca
[

30 Q1, Hi
Hy Qs, H3

200 Q-H

ceTn

10 @ hi

T

L

T

+

N

1 ® @

T 10 20 dqb 30 Q, nlc

Puc. 2.14. I'paduk Hacoc—ceTh
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ITo Benmnuunam pacxoga Q u Hanopa Hyo, moadOupaeTcs Mapka Hacoca U
ctpoutcs ero Q - H xapakrepuctuka (puc. 2.14). 3areM HaxoauTcs (paKTUUECKOE
3Ha4YEHHE HAIopa M pacxoja BOJbI B CETU, KOTOPOE OMPENEINIAETCS TOUKON mepe-
ceuenus Q - H xapakTepucTuk Hacoca ¥ CETH Ha COBMEUIEHHOM Ipaduke.

JUIs TOCTpOEHHs XapakTEPUCTHUKU CETH ONpEeNEeNsieTcss CONpPOTHUBIIE-
HUE CeTH

5. =12 M+ (2.18)

cetu 2
Q

3afaBasch pa3IMYHBIMU 3HAYCHUSAMH pacxoja Qj, pacCunThIBacM 3HAUCHUS
noteps Hamopa h; = S Q. JIIs HOCTPOCHHS COBMEIICHHOTO rpadKa Ha OCH Op-
IUHAT OTKJIaabIBaeM 3HaueHust H = Z + Hy — H. 1 oT 3TOro 3Ha4eHUs OTKJIAIbI-
BaeM BenuuuHbI N 1t kaxaoro Qj (cm. puc. 2.14). 3arem Haxoautcs: pakTuie-
CKOE 3HAYE€HHME HAIopa U pacxo/ia BOJAbI B CETH, KOTOPOE OMpPEAEIAeTCS TOUKOU
nepecedeHus Q - H xapakTepHUCTUK CETH U HACOCa Ha COBMELIEHHOM rpaduke.

2.6.  DJekTpoynpaBjieHHe M CUTHAJIU3AIUS
BOAsIHBIX AYII

AnmapaTypa 3JeKTpOYIpaBiIeHUs] YCTAHOBOK MOXKAPOTYIIEHUS JTOJK-

Ha oOecrnieunBath [19]:

¢ (hopMHpOBaHKE KOMaH]bl HA ABTOMAaTUYECKHUI MyCK YCTAHOBKHU MOKapo-
TYLIEHUs TpU cpabaThIBAaHUU ABYX MM 0oJiee MOXKAapHBIX U3BeIlaTenel, a s
YCTAaHOBOK BOJISIHOTO MOXKAPOTYIIEHUs JTONMycKaeTcsi (POpMUPOBAHUE KOMAH]IbI
OT ABYX JAaTYUKOB JIABJICHHUS;

® ABTOMATUYECKOE MEPEKIIOUEeHHUE Lened MUTaHWs C OCHOBHOI'O BBOJA
ANEKTPOCHAOKEHUSI Ha PE3epBHBIA NMPHU UCUE3HOBEHUU HANPSKEHHUS] HA OCHOB-
HOM BBOJI€, C MOCIEAYIOIIMM MEPEKIIOUeHUEM Ha OCHOBHOM BBOJ 3JIEKTPO-
CHA0>XKEeHMSI IPYU BOCCTAHOBJICHUH HANPSKEHUS HA HEM;

® BO3MOXXHOCTh OTKJIFOUEHMSI M1 BOCCTAHOBJICHUS PEKUMA aBTOMATHYECKO-
ro MycKa yCTaHOBKH;

® AaBTOMATUYECKUH MyCK paboYrX HACOCOB;

® ABTOMATUYECKUH MYCK PE3EpPBHBIX HACOCOB B Clydyae OTKa3a IyCKa WIH
HEBbIX0J]a pa00YMX HACOCOB HA PEXKHUM B TEUEHHE YCTAaHOBJIEHHOT'O BPEMEHH;

® ABTOMATUYECKOE BKIIOUEHUE AIEKTPONPUBOIOB 3alIOPHOIN apMaTyphl;

® AaBTOMATUYECKUH MYyCK U OTKJIIOYEHHE JIPEHAXHOTO HACOCa;

® MECTHBII, a MPU HEOOXOAMMOCTH AUCTAHIIMOHHBIN MYCK U OTKIIOUEHUE
HACOCOB (32 UCKJIIOYEHUEM CIPHUHKIEPHBIX CUCTEM);
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® ABTOMATHUYECKOE W MECTHOE YMNpaBJEHHWE YCTPOMCTBAMH KOMIIEHCAIIUU
YTEYKU OTHETYIIAIIETO BEIIECTBA U CXKATOT0 BO3AyXa U3 TpyOOIPOBOJOB U TU/I-
POITHEBMAaTUYECKUX EMKOCTEN.

Arnmnaparypa ynpaBlieHUs] YCTAaHOBOK MOXKAPOTYIICHUS JOJKHA o0ecreyun-
BaTh aBTOMATUYECKUN KOHTPOJIb:

® COCJIMHUTENbHBIX JMHUU MEXIy NpUOOpaMHu MPUEMHO-KOHTPOIbHBIMU
MOKapHOW CUTHAIU3AIMU U NpubopaMu yMHpaBieHUs, MPeTHa3HAYCHHBIMU J1JIsI
BBIJ]JaYM KOMaH/bl HA aBTOMATUYECKOE BKJIIOYEHUE YCTAHOBKH (IJIs1 YCTAHOBOK
BOJISTHOT'O TIOXKAPOTYIIEHUSI — TTOKAPHBIX HACOCOB) HA OOPBIB U KOPOTKOE 3aMbl-
KaHUeE;

® COCJIMHUTENBHBIX JIMTHUN CBETOBBIX U 3BYKOBBIX OIOBEIIATENeH Ha OOPHIB
1 KOPOTKOE 3aMbIKaHHUE;

® JJICKTPUUYECKUX IETeH JUCTAHIIMOHHOTO MyCKa YCTAHOBKU TMOKapOTyIIe-
HUSI Ha OOPBIB ¥ KOPOTKOE 3aMbIKaHHE (PEKOMEHITYeTCs);

® HCIIPABHOCTH CBETOBOM M 3BYKOBOW CHUTHalu3alui (MO BHI3OBY), B TOM
YHCJIE OMOBEIIATEIICH;

® OTKJIFOUEHHMS 3BYKOBOW CUTHAIM3AIMU MPU COXPAaHEHUH CBETOBOW CUTHA-
nu3anuu (Ha npudope);

® ABTOMATHYECKOTO BKJIFOUEHUS 3BYKOBOW CUTHAIW3AIMHU TPHU MOCTYILJIE-
HUU CIETYIONIEr0 CUTHANIA O MOXkKape OT CUCTEMBbI MOKapHON CUTHATU3AIINY;

e (hopMuUpoBaHUSI KOMAH/bI HAa YIPABICHUE TEXHOJOTUUYECKUM 000pya0Ba-
HUEM U UH)XEHEPHBIMU CUCTEMaMu 00beKTa (ITpU HEOOXOAUMOCTH);

e (hopMupoBaHUsSI KOMaH/bl Ha OTKIIOYEHUE BEHTUWISAIMU (MpU HEOOXOIU-
MOCTH);

e (hopMupoBaHUSI KOMaH/Ibl HA BKJIIFOYEHNE CUCTEMBI OMIOBEIIEeHUs (MpU He-
00X0IMMOCTH);

® JJICKTPUUYECKUX LIeTIeH 3aMOPHBIX YCTPOMCTB C AJIEKTPONPUBOAOM Ha 00-
PHIB;

® JJICKTPUUYECKUX IIeNel MPUOOPOB, PErUCTPUPYIOMINX CpabaThIBAHHUE Y3-
JIOB yIpaBlieHHs, (POPMHUPYIOMKMX KOMaHAY Ha aBTOMATUYECKOE BKIIOUCHHE
MOKapHBIX HACOCOB HAa OOPBIB M KOPOTKOE 3aMbIKAHUE;

® aBapUITHOTO YPOBHSI B pe3epByape, B IPEHAKHOM MPHUSIMKE;

® JIaBJICHUS B TUAPOUMITYJIBCHOM YCTPOICTBE.

YCTpouCcTBa OTKIIFOYEHUST M BOCCTAHOBJIEHUS PEKUMA aBTOMATHYECKOTO
MyCKa JPEHUYEPHBIX YCTAHOBOK JIOJKHBI OBITh pa3MelIeHbl B MOMEIICHUH Jie-
KYPHOT'O TOCTa WJIH JAPYrOM MOMEIICHUU C MEPCOHANIOM, BEIYIIUM KPYTiIoCy-
TOYHOE JIEKYPCTBO.

[Ipyn Hamuuuu 3aMKUTHI OT HECAHKIIMOHWPOBAHHOTO JOCTYyMa YCTPOMCTBa
BOCCTAQHOBJICHHSI aBTOMAaTHYECKOI0 IMyCcKa MOTYT OBITh pa3MeENIeHbl Y BXOJOB B
3allMIIaeMbIe TTOMEIICHUSI.
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OO0uue TpedOBaHUA K CUTHATM3ANUM. B moMemennu noxxapHoro mnocra
WIN JAPYrOM MOMEIIEHUU C MEePCOHAIOM, BEAYLIUM KPYIJIIOCYTOYHOE JEXKYPCT-
BO, JIOJIKHA OBITh IPENYCMOTPEHA C8EMO8asl U 36YKOBA CUSHATUSAYUSL

® 0 BOBHUKHOBEHHUU MOXkapa (C pacIMppoBKOI 10 HAMPABIECHUSM WIH TO-
MELIEHUSIM B ClTy4yae MPUMEHEHUS aJPECHBIX CUCTEM MOXKapHOW CUTHAIU3ALUN );

® 0 cpabaThIBaHUM YCTAaHOBKH (C pacmiM(poBKON MO HAMPABICHUAM HIIH
MTOMEIIEHUSIM);

® 0 ITyCKE HACOCOB;

® 0 Hayaje padoThl YCTAHOBKU C yKa3aHHUEM HaIpaBi€HUH, MO KOTOPHIM
M0/Ia€TCS OTHETYIAIEe BEHIECTBO (PEKOMEHAYETCS Mojaya KpaTKOBPEMEHHOTO
3BYKOBOT'O CHTHAJIA);

® 00 OTKJIIOYEHUHU aBTOMATHYECKOT0 IyCKa HACOCOB M YCTAHOBKH;

® 0 HEHCNPABHOCTU YCTAHOBKH,

¢ 00 UCUYE3HOBEHUH HANPSKEHUSI HA OCHOBHOM M PE3E€PBHOM BBOJIAX 3JIEK-
TPOCHAOXEHUSI YCTAHOBKH;

® 00 OTCYTCTBHM TOJHOIO OTKPBITHS 33JBHUXKEK 3alOPHBIX YCTPOHCTB C
ANEKTPONPUBOIOM B PEKHUME MOJIaYU KOMaH/Ibl HA UX OTKPBITHE;

® 0 HEHCIPABHOCTH LEMNEHN IEKTPOYIPABICHUS 3alIOPHBIX YCTPOUCTB;

® 0 CHIKEHHM HMXXE JIONyCTUMOTO YPOBHS BOJbl M JABJICHHUS BO3yXa
(3BYKOBO# curHai oOuiui);

e 00 aBapuilHOM YpOBHE B IOXKAPHOM pe3epByape, APEHAKHOM MPUSIMKE
(oOuruit curuan);

C8EMOBAs CUSHATUAYUSL

® 0 HAJIMYMK HANpPSDKEHHS] HA OCHOBHOM M PE3EPBHOM BBOJIAX 3JEKTPO-
CHAOKCHMUS,

¢ 00 OTKJIIOUYEHUH 3BYKOBOM CUTHAJIM3AIMH O TIOKape (MpU OTCYTCTBUU aB-
TOMATHYECKOT0 BOCCTAHOBJIEHUSI CUTHAJIU3ALIUHN);

¢ 00 OTKJIFOYEHUH 3BYKOBOM CUTHAJIM3ALMKU O HEUCHPABHOCTU (IIPU OTCYT-
CTBUU aBTOMATHYECKOTO BOCCTAHOBJICHHSI CUTHAJIU3ALINH );

® 0 MOJOKEHUU 33JIBUJKEK C DJIEKTPONPUBOJOM (OTKPBITHI, 3aAKPBITHI).

3BYKOBOM CHUTHaN O MOXape JOKEH OTIMYAThCs TOHAJIBHOCTHIO WJIU Xa-
pakTepoM 3ByKa OT CUTHajla O HEMCIPABHOCTU U CpadaThIBAHUU YCTAHOBKHU.

B nomeniennyn HacOCHOM CTaHUUU CIEAYyeT pa3MelllaTh YCTPOWCTBA MECT-
HOTO MyCKa M OCTAHOBKM HACOCOB (JOMYCKAETCS OCYIIECTBIATH IMYCK U OCTa-
HOBKY MO>KapHbIX HACOCOB U3 MOMEIICHUS JIE€KYPHOTO MOCTA), MECTHOTO ITyCKa
1 OCTAaHOBKHM KOMIIpeccopa.

[lepen BxonaMu B 3allMIllaeMble MOMEUIEHUS HEOOXOIUMO MpeaycMaTpu-
BaTh CBETOBYIO CUTHAIM3ALMI0 00 OTKIIOYEHUH aBTOMATHYECKOrO IyCKa JIpeH-
YEPHOHN YCTAHOBKH.
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B nmomenieHun HacCOCHOM CTaHIMM CIIEAYET NpPelycMaTpUBATh CBEmOoBYI0
CUCHATIU3AYUIO'

® 0 HAJIMYUU HAIpPSHKEHUS Ha OCHOBHOM M PE3EPBHOM BBOJAAX 3JIEKTPO-
CHAOKCHMUS,

e 00 OTKJIFOUEHHH aBTOMATHYECKOr0 MyCKa MOKapHbIX HACOCOB, HACOCOB-
7103aTOPOB, APEHAKHOTO HACOCA;

® 0 HEUCIIPaBHOCTH AJIEKTPUUECKHUX IeNell MpuOOpOB, PErUCTPUPYIOMINX
cpaOaTbIBaHUE Y3JIOB YIPABJICHUS M BBIJAIOIIMX KOMaHAY Ha BKIIOYEHUE yCTa-
HOBKH U 3aIlIOPHBIX YCTPOUCTB (C pacminppoOBKOM 1O HAMPABICHUSM);

® 0 HEUCIPABHOCTH AJIEKTPUUECKUX LENeH yNnpaBieHHUs 3aJABUKKaMH 3a-
MOPHBIX YCTPOUCTB C ANEKTPOIPUBOIOM (C pactiu(poBKOM MO HAPABJICHUSIM);

e 00 OTCYTCTBUHM MOJIHOTO OTKPBITHS 3aJIBU)KEK 3alOPHBIX YCTPOMCTB C
ANEKTPONPUBOIOM B PEKUME MOJAYH KOMAaHbl HA UX OTKPBITHE (C paciIugpoB-
KOM MO HANpaBJIEHUSM );

e 00 aBapuiiHOM ypOBHE B IMOXKapHOM pe3epByape, B IPEHAKHOM NPUIMKE
(oOmmit curHain).

Ecnu snexTpo3aiBUKKH YCTAHOBJIEHBI HE B MOMEIIEHUHM HACOCHOW CTaH-
LMY, TO CUTHAJIBI HEUCIIPABHOCTH 3JIEKTPOLIENIEN U OTCYTCTBHE MOJHOTO OTKPHI-
THUS 3a/IBHXKEK BBIIAIOTCS IO MECTY YCTAHOBKH AJIEKTPO3aIBHKEK.

Cxema aBTOMaTH3alMM YCTAaHOBKH MOKapoTyleHus (puc. 2.15) BKiItovaer B
ce0st wKad ynpaBiieHUs MOXKapHBIM HacocoM AS1, KOTOPBIN CILY>KUT JUIsl BKJIIO-
YEeHUs1 PE3EPBHOIO HACOCA, MOAAIOLIET0 OrHETYIIAIIEE BEIIECTBO B Paclpeneit-
TEJIbHYIO CETh NpHU OTKa3ze pabodyero Hacoca; JIEKTPOKOHTAKTHBIA MaHOMETP
SP3, obecneunBaronuii MocpencTBOM IIKada aBTOMATUYECKOTO YIPaBICHUS
AS3 BKJIIOUEHHE PE3epBHOrO HAcOca MPHU OTCYTCTBUM CUTHAJIA HA BKIIFOUCHHE pa-
Oouero Hacoca; mkad aBTOMAaTHYECKOro yrpasiieHuss AS3 11l BKIIOYEHUSI OC-
HOBHOT'O BOJIONUTATENS MOCPEACTBOM IIKada yHpaBlIEHUs MOXKAPHBIMH Hacoca-
mu AS1. Curnan Ha mkad ynpasiieHus noxapHbiM HacocoM AS1 moctymnaer npu
OJIHOBPEMEHHOM BbIJIay€ CHUTHaja 3JIEKTPOKOHTAKTHbIMUM MaHoMmeTrpamu SP1 u
SP2, ycraHaBiMBaeMbIMH Ha MMITYJIbCHOM YCTpoMcTBe. CUrHanu3aTophl JaBiie-
Husi yHuBepcanbHble HP1 u HP2, xoTopble MOTyT MCIOB30BaThCS KaK i 3a-
MycKa MOKapHbIX HACOCOB (IIPU MX OJHOBPEMEHHOM CpadaThIBAHUM), TaK U IS
BbIJIaYM CUTHAJIA O MPOXOKJIEHUU OTHETYIIAIIEro BEIIECTBAa B PacIpe/leInTeNb-
HYIO CeTh IPU cpabaThIBaHUU OJJTHOTO CUTHAJIN3AaTOPA JaBICHUS YHUBEPCATIBHOTO.

DNEKTPOHHBIA PErysiTOp CUTHAIMU3ATOpP YpOBHS AM-2 Cy>XUT NIl KOH-
TPOJISi YPOBHS BOJBI B JIPEHAXXHOW CHCTEME, HCHOJB3YeTCS ISl BKIIIOUEHHUS
AIMKA YOPABJICHUS JpeHaxHbIM HacocoMm AS2. /[peHakHbIi HACOC B HACOCHOM
CTaHIIMM YCTAHABJIMBAETCS B TOM Clly4ae, €CJIM IOKapHble HACOCHI pacroJjiara-
I0TCS HUXKE YPOBHS IPYHTOBBIX BOJ.
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Puc. 2.15. Cxema aBTOMAaTH3aIMH YCTAHOBKH MOXKapOTYILICHUS

Tlome-
IIEHUE
OXpaHbl

CUTHaJIU3alluHu I

DNEKTPOHHBIA PEryNSATOP-CUTHAIU3aTOp YpoBHS AM-1 CiiyXUT 1Sl KOH-
TPOJIsI YPOBHS OTHETYILALIETO BEIIECTBA B MOXKAPHOM pe3epByape U MOCPEACT-
BOM IIKada aBTOMaTUYEeCKOro ympasieHuss AS3 MojaeT CUrHajl Ha BKIIIOYEHHE
MIO’KapHOTO HAcOCa, MUCIOJIb3YEMOIo I 3alOJHEHMs MOXApHOIO pe3epByapa
IIPU YMEHBIIEHNUU B HEM YPOBHSI OTHETYILIAIIErO BEIECTRA.
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2.7. MeToauKHu NPOBePKH Pad0TOCNIOCOOHOCTH
U IPUEMKH B IKCILIyaTAlUI0 BOAAHBIX AYIL
TpedoBanus K 3xkcmiryaTanuu BoAsiHbIX AYII

B Mecrax, rae umeercs ONAacHOCTh MEXAaHWYECKUX IOBPEKICHUN,
OpPOCHUTEIIN JOJIKHBI OBITh 3alUIIEHbl HAJEKHBIMUA OTPaXACHUSIMU, HE BIIUSAIO-
LIMMH Ha KapTy OPOILIEHHUs U PACIIPOCTPAHEHUS TEIUIOBBIX MOTOKOB. Opocurenu
JOJKHBI MIOCTOSIHHO COZEPXKAThCSA B YUCTOTE. B mepuonx mpoBeneHus B 3allu-
[IaEMBIX MOMEIIEHUSX PEMOHTHBIX pa0OT OPOCUTENN TOJKHBI ObITh 3alUIIEHBI
OT MONaJaHusl Ha HUX IITYKAaTypKH, Kpacku u nodenku. [locie okoHyaHus pe-
MOHTAa MOMEILEHHUs 3allUTHBIE TPUCTIOCOOIEHUS TOJKHBI OBITh CHSITHI.

3amac opocuteneit Ha 00beKTe (MPEeANPUsSTUN) A0KEeH ObITh He MeHee 10 %
JUI Ka)KJIOTO TUIAa OPOCUTENIEN M3 YMCIIa CMOHTMPOBAHHBIX HA PaCHpeIeIUTeNb-
HBIX TPYOOIIPOBOIAX, JAJIsl KX CBOEBPEMEHHOM 3aMEHBI B IIPOLIECCE IKCILTYaTaIUH.

3anpemaercs yCTaHaB/IMBaTh B3AMEH BCKPBIBIIMXCS WM HEMCIIPABHBIX OpO-
curenei NpoOKH M 3ariyliKy, a TAKKE YCTAHABIMBATh OPOCUTENN C MHOU (Kpome
NPEIYCMOTPEHHON MPOEKTHO-CMETHOM JOKYMEHTalMel) TemrepaTypol IiaBiie-
HUS 3aMKa; CKIIQAUPOBATh MaTepUabl Ha paccTossHun MeHee 0,6 M OT opocHuTenei.

TpyOorpoBoibl B MOMEMICHUSIX ¢ XUMUYECKH aKTUBHOM MJIM arpecCUBHOM
Cpelloi JOKHBI OBITH 3aIMILEHbI KUCIOTOYIIOPHOM KPACKOA.

3anpenaercsi UCMOJIb30BaHUE TPYOONPOBOJOB YCTAHOBOK MOXKAPOTYILICHHUS
JUIsl TIOJBECKH WMJIM KPEIUIEHHs] KaKoro-ambo 00O0pyNOBaHHUSA; MPUCOEIUHEHHE
MIPOU3BOJICTBEHHOI0 00OpY/IOBaHUS WM CAHUTAPHBIX NPUOOPOB K MUTATEIb-
HBbIM TPyOOIPOBOJaM YCTAHOBKH MOKapOTYIICHUs; YCTaHOBKA 3allOpPHOM apma-
Typbl U (JIaHIEBbIX COCUHEHUN HA NMUTATEIbHBIX U PACHPEECTUTENbHBIX TPY-
OOIpPOBOJAX; UCIOJB30BAHUE BHYTPEHHUX MOXKAPHBIX KPAHOB, YCTAHOBJIEHHBIX
Ha CIPUHKJIEPHOU CETH, JUISl APYTUX LENel, KpoMe TYLIEHUs MO0Kapa; UCIOJIb-
30BaHUE KOMIIPECCOPOB HE IO MPSMOMY Ha3HAYEHUIO.

VY kaxaoro ysna ymnpaBlieHUs JOJDKHA ObITh BhIBelleHA ()YHKI[MOHATbHAs
cxeMa OOBS3KHM, a Ha Ka)KJOM HANpaBlIeHUH — TabJIMYKa ¢ yKa3aHHeM padoumx
JABJICHUW, HANMEHOBAHUS 3alIUIIAEMBIX IOMEIIEHUH, TUIIA U KOJINYECTBAa OpO-
CUTeNIed B KaXJOW CEKUUU CUCTEMbI, MOJ0XKEHHs (COCTOSHUS) 3allOPHBIX 3Jie-
MEHTOB B JIE)KYPHOM PEKRUME.

PesepByaps! 111 XpaHEHHs] HENPUKOCHOBEHHOI'O 3araca BOJBI JUIS LIeJIeH
MOKAPOTYUIEHUS TOJKHBI OBITh 000PYAOBaHbl YCTPOUCTBAMH, UCKIIOYAIOIIUMHU
pacxo.l BOJbI HA APYTUE HYXKBIL.

[TomenieHne HACOCHOM CTaHIMM JOJDKHO OBITh oOecredeHo TeaedOHHOM
CBA3BIO C TUCIETYEPCKUM TYHKTOM.

VY BXxozia B MoMeNIeHHe HACOCHOW CTAaHLMM JOJHKHA ObITh BbIBEIIEHA Tal-
mnuka «CTaHUusl MOXKAPOTYIIEHUSI» U JOJDKHO MOCTOSHHO (DYHKIIMOHUPOBATh
CBETOBOE Ta0JIO C aHAJIOTUYHOW HAJIIUCHIO.
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B nmomenieHnn HacOCHOM CTaHIMM JOJOKHBI ObITh BBIBEIIEHBI YETKO U aAK-
KypaTHO BBIMOJHEHHBIE CXEMbl OOBSI3KM HACOCHOW CTAHIMU W MPUHLMUIHATIbHAS
CXE€Ma YCTaHOBKHM MOXapoTylleHus. Bce mokasbiBaromiyie u3MepUTeNbHbIE TPH-
OOpBI AOKHBI UMETh HAJMUCU O pabOYMX JIaBJIECHUSAX U AOMYCTUMBIX Mpeaenax
X U3MEPEHUM.

Ha aucnerdepckoM nyHkTe (00BEKTE) TOJKEH KPYTJIOCYTOYHO HaXOAUThCS
JE€KYPHBINA EPCOHA B KOJTMYECTBE HE MEHEe 2 UeJIOBEK.

JlucneTdyepckuil MyHKT AODKEH OBITh oOecredeH npsMol TenedOoHHON
CBS3bIO0 C NIOMEIIEHUEM HACOCHOW CTaHI[MM, OCHOBHOI'O BOJOMMTATENS, TOPOA-
CKOH Tesie(OHHOM CBSI3bI0, HCTIPABHBIMU 3JIEKTPUUYECKUMHU (POHApsIMHU (HE MEHEee
3 WITYK), a TAKXKE CPEACTBAMU MHAUBUIYATIbHOMN 3aIIUTHI.

B nucneryepckoM MyHKTE JOKHA ObITh IPELYCMOTPEHA CBETOBAsI U 3BY-
KOBas CUTHAJMU3aLMKU O cpadaThIBAHUM YCTAHOBOK MOXKAPOTYILICHHS, a TAKXKe O
BO3HUKIINX B CUCTEME HEUCTIPABHOCTSIX.

B nucneryepckoM MyHKTE JOJKHA OBITH BBIBEIIEHA MHCTPYKIMUS O JTEUCT-
BUAX JI€KYPHOr0O NEpCcOHajIa NpHU MOCTYIUIEHUH CUTHAJIOB O CpabaThIBAHUU yC-
TaHOBKH.

IIpu npoBepke oprann3zauuu >kcruryatanuu AYII npencraBurens OpraHoB
I'TIH nomxen:

e yOeIUTHCS B HAJIMYUM MPUKa3a (pactopsyKeHus) aIMUHUCTPALIUU O0BEK-
Ta O Ha3HAYEHMH OTBETCTBEHHOI'O JIMIA 32 HKCILTyaTallMi0 YCTAHOBKU U MEPCO-
Haja JJIs TEeXHUYECKOro OOCIy)KMBaHUS U OMNEPATUBHOIO KPYIJIOCYTOYHOTO
koHTpoJig 11C u AVII;

® 03HAKOMUTHCS C TEXHUUYECKOW TOKyMEHTauueul (IpoeKToM, pabounMu
WIM UCHOJHUTEIBbHBIMU YEPTEKaMH, aKTaMU NMPUEMKH U CJlayd YCTaHOBOK B
AKCIUTyaTaluio, TacnopTaMu Ha MpUOOpbl U 000pYyJOBaHUE, UHCTPYKIMEH MO
AKCIUTyaTalluk YCTAHOBOK, IUIaH-rpapukoM TO, mepeuyHeM perjiaMeHTHBIX pa-
60T, xypHaioM ydyeta TO M HeMCHPAaBHOCTEW YCTAHOBOK, JOJKHOCTHBIMU HH-
CTPYKLUMSAMH ISl 00CTYKMBAIOLEr0 M ONEPATUBHOIO MEepCcoHaia, IporpaMmMoi
Y METOJIMKOW KOMIUIEKCHBIX UCIIBITAHUM YCTaHOBOK);

® IPOBEPUTH YMEHHUE JEXKYpPHOro (ONnepaTUBHOIO) M OOCIYKHBAIOLIETO
nepcoHana paborath C MPUEMHO-KOHTPOIBHBIMU MpUOOpamMu (IIIUTaMU) CUTHA-
JU3aliy, a TAKKEe 3HAHUE UMU TOpPsJIKa MPOBEPKHU PabOTOCIIOCOOHOCTH YCTaHO-
BOK U JICUCTBUY MU cpabaThiBaHUU U3BeIIaTenell u npuOopoB;

® IPOBECTH KOHTPOJb TEXHUYECKOI'O0 COCTOSIHMS, MPOBEPUTH PabOTOCHO-
coonocts [1C u AVII,

® [IPOBEPUTH HATMYUE U UCIIPABHOCTH TEIE(POHHON CBSI3U C MOXKAPHBIM 10-
CTOM WJIM AUCHETYEPCKUM ITYIBTOM OOBEKTA.

[Ipu KOHTpOJIE TEXHUYECKOT'O COCTOSIHUSA MPOBECTH BHELIHUN OCMOTpP 000-
pynoBanus. [IpoBepuTh Hamuuue miIoMO Ha ANEMEHTAX U y3/aX, MOJIEKALUX
OIJTIOMOMPOBAHHUIO.
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[Tpu mpoBepke paboTocnocoOHocTH nipeacTaButens [ TTH nomken:

e yOenuThcsl B cpabaThIBAaHUU W3BEIIATENIEd U Bbllay€ COOTBETCTBYIOIIMX
m3BenieHni Ha [I1IKII u curnanos ynpasnenus c [1I1Y;

e yOenuthes B paboTocnocoOHocTu nuiekda [1C no Becelt ero ammHe myTem
MMUTALMU OOpbIBa WJIM KOPOTKOTO 3aMmblkaHus B KoHue mueida IIC, a takxke
MIPOBEPUTH UCIIPABHOCTH JJIEKTPUUECKUX LIETIEH 3aIyCcKa;

e yOenutbcsi B pabOTOCIOCOOHOCTH MPUEMHO-KOHTPOJIBHBIX HPUOOPOB, a
TaK)Xe MPUOOPOB YINPABIEHUS COBMECTHO C NEPUPEPUINHBIMH YCTPOUCTBAMU
(omoBemaTeNnsiMu, UCIOTHUTEIbHBIMUA YCTPOUCTBAMH).

OTU NPOBEPKH JIOJKHBI BBIMOJIHATHCS JIMI[AMHU, OTBETCTBEHHBIMU 3a JKC-
TUTyaTalui0 CUCTEM.

TunoBo# persiaMeHT TEXHUYECKOTO OOCITY>KUBaHHS YCTAaHOBOK BOJISTHOTO ITO-
KAPOTYLIEHHUs JIOJDKEH COJEPKATh PadOThL, MPEAYCMOTPEHHbBIE TEXHUYECKOM JT0KY-
MEHTalMeN 3aBOJIOB-U3rOTOBUTENEH HA AJIEMEHThI YCTaHOBKU. Kpome Toro, coxep-
KAaThb CIeIyIolue padoThl O TEXHUYECKOMY OOCITYXUBAHUIO YCTAHOBKH B LIEJIOM.

BHemHu 0CMOTp COCTaBHBIX YacTE€W YCTAaHOBKM HAa OTCYTCTBHUE IOBPEXK-
J€HUM, KOPpO3UH, Ipsi3u, TeUH, MPOYHOCTh KperuieHus, Haiuuue mioM0. IIpose-
psieTcst 000pyI0BaHUE:

® TEXHOJIOTUYECKOW YacTu — TPYOOIPOBOIOB, OPOCUTEINIEH, OOpAaTHBIX KJia-
MAHOB, JIO3UPYIOUIMX YCTPOMCTB, 3allOPHOM apMaTypbl, MAHOMETPOB, THEBMO-
0aka, HaCOCOB;

® HJIEKTPOTEXHUUECKOW 4YacTh — MIKa(OB 3JIEKTPOYNPABIEHUS, 3IEKTPO-
JIBUTATEIICH;

® CUTHAJIM3AI[MOHHON YaCTH — MPUEMHO-KOHTPOJIbHBIX YCTPOUCTB (IpuOO-
POB), LUIEH(POB CUTHATU3ALIUK, U3BELIATENIeH, ONoBeIIaTeNeH.

KoHTponp naBneHus, ypoBHs BO/bl, pab0Yero MmojaoKeHus 3alopHoi apma-
TYpbI U T. [I.

KOHTpOsb OCHOBHOT'O M pE3€pBHOI0 UCTOYHUKOB MUTAHUS U MPOBEPKA aB-
TOMATHUYECKOT0 NEPEKITIOYEHHS TUTaHUs ¢ pabovyero BBOa Ha pe3epBHbIN.

[IpoBepka pabOTOCHOCOOHOCTH COCTABHBIX YAcCTEH YCTAaHOBKU (TEXHOJIO-
TUYECKON YacTH, MIEKTPOTEXHUUYECKON YacTH, CUTHATU3AIMOHHOMN YacTH).

[TpoBepka paboTOCIOCOOHOCTH YCTAHOBKU B PYYHOM (MECTHOM U JIUCTaH-
LIMOHHOM ) U aBTOMaTUYECKOM PEKUMAX.

[IpoMbIBKa TpyOONPOBOIOB U CMEHA BOJIbI B YCTAHOBKE U pe3epByapax mpu
HEO0OXOIUMOCTH.

Mertponoruueckas nosepka KUII. M3mepenne conpoTUBIEHHUS 3aLIUTHOTO
1 pabouero 3a3eMJICHUS.

N3mepeHre conpoTUBIEHUS U30SLUUN SIEKTPUUECKUX LIETICH.

['uppaBnuyeckue U MHEBMATUYECKHE UCHBITAHUS TPYyOONpPOBOAOB Ha Tep-
METUYHOCTh U MPOYHOCTb.

TexHu4eckoe OCBHUIETEIILCTBOBAHUE COCTABHBIX YacTel yCTaHOBKH, pabo-
TaIOLIMX MOJ JaBJICHUEM B COOTBETCTBUU ¢ HOpMaMH [ ocropTexHaazopa.
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I'nasa 3
ABTOMAaTHYECKHE YCTAHOBKH MEHHOI0
MOKAPOTYLICHUSA

3.1. Ha3HauyeHMe, yCTPOMCTBO U pad0Ta YCTAHOBOK
MEHHOr0 MOKAPOTY LIEHN S

VYCTaHOBKM TMEHHOTO MOXXAPOTYIIEHUS MPUMEHSIOTCS ISl 3allUThI
TE€XHOJOTUYECKOT0 O0OpYAOBAHUS XMUMHUYECKUX M HEYTEXUMUYECKUX MPOU3-
BOJICTB, CKJIQJIOB U 0a3 HEPTU U HEPTEHPOIYKTOB, a TAKKE JPYTUX OOBEKTOB,
rae B OOJIBIIMX KOJUYECTBAX NPUMEHSIOTCS JIETKOBOCIIIAMEHSIOIIMECS U TOPIO-
YK€ JKUJKOCTH.

[lo cocTtaBy M mpuHUUINY JEHCTBUS YCTAHOBKU MEHHOTO MOXAPOTYILIECHHS
BO MHOIOM aHAaJOTMYHbl YCTAHOBKAaM BOJSHOIO MOXapoTyweHus. JlomnonHu-
TEJIbHBIMHM 3JEMEHTAaMHU B MEHHBIX YCTAHOBKAX SIBISIOTCS YCTpOHCTBa 0o0pazo-
BaHUA MEHbI (OPOCUTENH U T€HEPATOPHI), & TAKKE CUCTEMbI XpPaHEHHUS U J103UPO-
BaHMsI eHooOpasoBatens [19, 21]. Kpome Toro, oTiaMuue MEHHBIX YCTAHOBOK OT
BOJSIHBIX 3aKJIIOYAeTCsl B TOM, YTO MCTOYHHKOM BOJIOCHA0XEHHSI YCTaHOBOK
MEHHOTO MOXapOTYIIEHUs JOJKHBI CIYXUTh BOJIONPOBOJLI HEMUTHEBOI'O Ha-
3HAYEHUs, NP 3TOM KOJUYECTBO BOJIbI, HEOOXOJUMOE IJisl MOJYYEHUS! TEHBI,
JOJIKHO YIOBJIETBOPSATh TPEOOBAHMUSIM TEXHMUYECKHX TOKYMEHTOB Ha IpHUMe-
HsIEMbI€ IEHOOOPA30BATEIIN.

[To pyHKIMOHAIBHBIM MPU3HAKAM U KOHCTPYKTHUBHBIM OCOOEHHOCTSIM aB-
TOMATHYECKUE YCTAHOBKU MEHHOI'O MOXKAPOTYIIEHUS KIACCUPUIUPYIOT, UCXOIS
U3 KPAaTHOCTU NMPUMEHSEMON MEHbI, BpEMEHU IYCKa, MPOJIOJKUTEIBHOCTH UX
paboThl, crioco0a MUTaHUS M TMOJYy4YEHHUs MEHOOOpa3yloUIero pacTBopa, THUIla
MEHO00Pa3yIOUIUX YCTPOUCTB U crioco0a 3aroHeHus: TPyOOIpoOBOIOB.

B 3aBuCHMOCTH OT TOr0, HACKOJIbKO YBEIUYUBAECTCA O0BEM IO CPABHEHUIO C
UCXOAHBIM, MeHbl ObIBatoT HU3KOU (10 20), cpenneit (ot 20 1o 200) u BBICOKOI
(6onee 200) kpatHOCTH. COOTBETCTBEHHO, YCTAHOBKHU MOXKAaPOTYILLEHUS TIOpa3/ie-
JIIOTCS HA YCTAHOBKHM TYILIEHUS IIEHOM HU3KOU, CPETHEN U BBICOKOM KPATHOCTH.

[To cnocoOy BO3EHCTBUA HA Oyar Mmoxapa MeHHbIE YCTAHOBKH JENSATCS Ha
YCTaHOBKU OOILIEMOBEPXHOCTHOTO, JIOKAJbHO-TIOBEPXHOCTHOIO, 001I€00BEMHO-
0, JOKaJIbHO-00BEMHOT0 U KOMOMHUPOBAHHOTO TYIIEHUS:

- 00IIENOBEPXHOCTHBIC: JPEHUYEPHBIC — JJIsI 3alIUTHI BCEH pacueTHOM IIIO-
11a/11; YCTAHOBKHU JJIs 3alIUThI PE€3€PBYapOB C TOPIOUYUMH KUIKOCTAMU;

- JIOKQJIbHO-TIOBEPXHOCTHBIE: CHPUHKIIEPHBIE — JJI 3aLIUThl OTAEIbHBIX all-
NapaToB, OT/IEIbHBIX YYACTKOB MMOMEIIECHUI; IPEHUEPHbIE — JIJIs 3alUThl OT/AEIb-
HBIX 00BEKTOB, aNNapaToB, TPAaHC(HOPMATOPOB U T. I1.;
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- 0011e00BbEeMHBIC — MPEIHA3HAYCHBI JJIs 3aMOJHEHUS 3alIUIaeMbIX 00be-
MOB;

- JIOKaJIbHO-00BEMHBIE — ]ISl 3aMOJIHEHMS OTAENIbHBIX 00bEMOB TEXHOJIO-
ITMYECKHUX armapaToB, HEOOIBIIMX BCTPOCHHBIX CKIAJACKUX MOMEIIEHUN U Ap.;

- KOMOMHUPOBAHHbIE — COEIUHEHbI CXEMbl YCTaHOBOK JIOKAJIbHO-TIOBEPX-
HOCTHOT'O U JIOKaJIbHO-00BEMHOI'0 TYIIEHUS JJI1 OJJHOBPEMEHHOW MOJIAaYu TEHBI
B 00BEM WJIM 0 MOBEPXHOCTHU TEXHOJOTMYECKHUX allapaToB U Ha MOBEPXHOCTh
BOKPYT HUX.

[Tenoo6pa3yromuii pactBop B eHHbIX AYII MOxkeT ObITh MOTyYeH 00bEeM-
HBIM CHIOCOOOM (IIpeBapUTENbHOE MPUTOTOBIEHNUE BOAHOIO pacTBOpa MEHO00-
pazoBatens B pe3epByape, U3 KOTOPOro HACOCAMM OH IMOAAETCs B pacipenesu-
TEJIbHYIO CETh); IPH MOMOILU CTPYHHBIX YCTPOMCTB, aBTOMAaTUYECKHUX J103aTO-
POB, HACOCHBIX JO3UPYIOIIHUX CUCTEM.

[To Tuny nmenooOpa3yroniux ycrpoictB neHHbie AVYII nensitcs Ha ycta-
HOBKM C MEXaHHYECKUMHU NEHOOOpa3yoIIUMU yCTPOMCTBAMU JJI MOJIYYEHUS
neHsl HU3ko kpatHoctu (opocutenu tuma CIIY-0,15-P68-B3, AIIY-0,15-
B3; opocutenu sBonbBenTHBie J10-0,1T1(BITNITA16-0,27/93 «03-16», 1O-
0,15I1(BI)I1a25-0,81/93 «03-25») u ycTpoWcTBaMU IS TONYYCHHS TICHBI
cpeaHei kpaTHOCTH (ceTouHbiMu TeHepaTopamu) tTuna ['TICC-200, I'TICC-600,
I'TICC-2000, 'YCM.

I[To ciocody 3anosiHeHust TpyoonpoBoaoB neHHble AYII MoryT ObITh CyXo-
TpYOHBIMH, 3JIMBHBIMM U UUPKYISIUOHHBIMH. CyXxoTpyOHbIE YCTaHOBKH 3a-
MOJIHEHBI MEHO0OPa3yIoIIMM PAaCTBOPOM J0 3alOPHO-ITYCKOBBIX YCTPOWCTB, MO-
ATOMY IpPHU BKJIOYEHUU YCTAHOBKH TpeOyeTCs HEKOTOpOE BpeMsl Uil 3aroiHe-
HUSL TPYOOIIPOBOJIOB. DTOT BAPUAHT MOKET MPUMEHSTHCS B MHEPLUUOHHBIX MEH-
HbIX AVIL

B nensix cokpamieHuss BpeMeHH BKIIOUeHUs NMEeHHbIX AVYII ncenonp3yror
croco0 3arnoyiHeHus: TpyoonpoBo 0B 10 opocutenel (B nenHsix AYII cpuHk-
JIEPHOT'O THUIIA) WIM 10 YPOBHS pacupeleuTeNbHbIX PSIAKOB B CTOSIKaX (B MEH-
HeIX AVYII npenuepHoro tuna).

B ObicTpoeicTBYIOIIMX YCTAHOBKaX MNPHUMEHSIOT CMOCOO MOCTOSHHOIO
LHUPKYJIUPOBAHUS EHOOOPA3YIOIIEr0 pacTBOpa B TPyOOIPOBOIaX, YTO B 3HAUM-
TEJIbHON CTENEHU MOBBIIIAET ONEPATUBHYIO TOTOBHOCTh NEHHBIX A VI

Opocutenu CITY-0,15-P68-B3, JI1Y-0,15-B3; opocutenu 3BOJIbBEHTHBIE
J10-0,1TI(BITI1A16-0,27/93 «OD-16», J0-0,15I1(BII1)I1a25-0,81/93 «OD-25»
NpeHa3HAYeHbl JJIs MOJy4YeHUs U3 BOJHBIX PAcTBOPOB MEHOOOpa3oBaTeleit
BO3yIIHO-MexaHudeckoit mneHsl (BMII) Huskorr kpatHoctn (K < 20).
B Hacrosiiiee BpeMs B yCTaHOBKAaX MOXKapOTYIIEHUS] IPUMEHSIOTCS CIEAYIOIIHe
neHHble opocutenu apenuepHoro tuna JI1Y-0,15-B3 (puc. 3.1, a) u crnpuHk-
aepubie Tuna CITY-0,15-P68-B3 (puc. 3.1, 6), ycTaHaBiInBaeMbie B 3aBUCHMO-
CTU OT YCJIOBUM DKCIUTyaTal[My KaK PO3ETKOM BHU3, TAK U PO3ETKOU BBEPX.
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Puc. 3.1. Opocutenb NeHHBIN ApeHYEPHBIN (@) U OPOCUTENb IEHHBIN CIIPHUHKIICPHBIH (0):
1 — mrynep; 2 — po3eTka; 3 — KpblIliKa; 4 — IpyXHHA; 5 — CTEKIITHHAsE TEPMOKOJIOa
(pa3pbIBHOI TEPMOYYBCTBUTEILHBIN AJIEMEHT); 6 — BUHT; 7 — IPYXKHHA cOPOCa KPBIIIKH

MunumansHOe pabouee naBiaeHue nepen opocureneMm 0,15 MIla, miomansb
OPOIICHHS STHX OpocHTeneil cocTaBiser 12 M%, KO3 (HIMEHT IPOH3BOIATEb-
HocTH opocuteneii 0,77 1/(c-M>), HOMUHATBHAS TEMIIEpaTypa cpabaThbIBaHHs
cupuHkiepHbix opocureneit 68 °C. KpatnHocts nensl 5-20. Kapra opomenus
JAHHBIX OPOCUTENEN NIPEACTaBIEHA HA puc. 3.2.

B npeHuepHBIX ycTaHOBKaxX MEHHOI'O MOKapOTYUIEHUS! TaKXKe MPUMEHSIOT-
csi MmeHHble opocuTenu 3BonbBeHTHBIE [1O-0,1TI(BIT)ITA16-0,27/93 «OD2-16»,
J10-0,15T1(BIT)I1a25-0,81/93 «OD2-25» (puc. 3.3) ¢ AMaMeTPOM BBIXOJIHOTO OT-
Bepctua 16, 25 MM coorBercTBeHHO. OHHM oOpomaroT miomags 9 v pu
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BBICOTE pacroyioxkeHust opocutens 3 M. KosdduuueHT nmpou3BoauTEIbHOCTH
opocuteneit «0-16» 0,27 1/(c-m”?), «0D-25» 0,81 11/(c-m””).

Bricora H, m

4,0
3,5
3,0
2,5

>
2,0

1,5

1,0

0,5

25 201510 05 0 05 1,0 1,5 20 2,5

Pa)myc M

H= 25M H 40M
011 T

014 _/013

016\ 0,14

w/(cM?) JI/(C %)

Puc. 3.2. Kapra opomenus opocureneii CI1Y-0,15-P68-B3 u I11Y-0,15-B3
pu JaBiaeHuu nepen opocurenem P = 0,15 MIla
u k03 durmente npousBogurensHocT K = 0,77 1/(c-m

0,5)

Opocutenu mnpeaHa3HadyeHbl sl (opMupoBanus Oosiee IMIOTHOTO (IO
CPaBHEHHUIO C PO3ETOYHBIMU OPOCUTENSIMU) KOHUYECKOW (DOPMBI MOTOKA TEHHI,
Oyarogapsi LEHTPOOECKHBIM YCHUIIUSIM, BO3HHMKAIOIIMM B KaMmMepe 3aBUXPEHUS.
Opocurenn ycToH4rBO pabOTAIOT MO THOOBIM YIJIOM K TOPU3OHTY.

KpatHocTh neHbl cooTBETCTBEHHO 6 U 8. OpocuTenu OTIUYarTCs APYT OT
Apyra TOJIBKO pa3MepaMu H MPEACTaBISAIOT cO00i YCTPOMCTBO HEHTPOOEIKHOTO
TUNA JJI PACHbUICHHS )KUIKOCTH C BXOJOM €€ B OPOCHUTENb MO SBOJILBEHTHOMN
kpuBoil. CTpysl MEeHOOOPA3yIOIIEro pacTBOpa 3aKPyUMBAETCS B KOPITYCE U BbI-
XOJHUT Yepe3 BBIXOJHBIE OTBEPCTHS B BHUJE KameIbHOTO MOTOKA C YIJIOM pac-
KpbiTHs 90°.
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Puc. 3.3. Opocurens 3BOJIBBEHTHBIN PECHUCPHBIN:

1 — kopmyc; 2 — BTynka; 3 — nuadparma; 4 — 3ar0pHOE KOJIBIIO;
5 — marpy0ok; 6 — kaHaIT; 7 — Kamepa

«0D9-25)» Ha 1iIeHe
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Puc. 3.4. Kapts! opomenns opocuteneit «03-25» u «02-16»
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Hannbie nuarpammsl (puc. 3.4) noaydeHsl st opocureneit «03-25» npu
ko3b¢unuente npomssogurensroctd K = 0,66 1m/(cm™) m «0D-16» mpu

Q
K = 0,27 1/(c-mM*), koTopsle ompenemnsuucs o dopmyne K = ﬁ (mo HIIb 87-

2001 [22], tne Q, n/c; P, MITa).

s nonyueHus nensl cpenHeit kpatHoctu (70-100) u3 pactBopa nexHo-
oOpa3oBaTelisi MPOMBIIIJIEHHOCTh BbIycKaeT ABa Tumna reHepatopos: ['TIC
(renepartop nensl cpenHeid kpatHoct) U I'YCM (renepatop 4eThIpeXCTPyM-
HbIi ceTouHslil). ['enepatopsl ['TIC (puc. 3.5) uzroraBnuBarTCcs B TPEX MO-
nuduxanusx I'TIC — 200, 600 u 2000. MIMetoT 0IMHAKOBYI0 KOHCTPYKIIHIO U
OTJIMYAIOTCS TOJILKO rabapUTHBIMHU pa3MepaMu U MPOU3BOJAUTEIBHOCTHIO IO
nene (200, 600 u 2000 n/c cooTBeTcTBeHHO). [Ipn momaganuu BOJAHOTO pac-
TBOpa MeHOoOoOpa3oBaTeisi B IIEHTPOOEKHBIN pacublIuTedb O0pa3yeTcs Ka-
NEeJNbHBIN MOTOK, KOTOPBIM MPU JIBUKEHUHM B KOPIIyce TeHepaTopa MOJCachl-
BAaET BO3/1yX 4epe3 KOHPY30pHYIO yacTh. [locTynaromuii Ha nakeT CeToK Mmo-
Tok oOpaszyer BMII. PabGouuii wnamop y pacnsuiutens 0,4-0,6 MIla
(4-6 krc/em®).

Puc. 3.5. T'eneparop niens! cpeaneit kpatHoctu (I'TIC-200, T'TIC-600 u I'TIC-2000):
1 — Hacajka; 2 — MakeT CeToK; 3 — KOpIyc; 4 — pacIbUIHTEIh

I'eneparopsel [ TICC npuMeEHSIIOTCS B OCHOBHOM ISl 3aIIIUTHI PE3EPBYAPOB C
He(TEeNnpOTyKTaMH.
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Jli1st 00bEMHOT0 TYIIEHHS MMOXKapOB B MOMEIIEHUAX ¢ HAJIMYUEM JIETKOBOC-
IJIAMEHSIOIUXCSA U TOPIOYMX KUIAKOCTEW NpUMEHATC reHeparopel ['HCM
(puc. 3.6). PacnbuiuTens NpeacTaBisieT cOO0M METATMYECKYIO TyCTOTENYIO OT-
JUBKY, TIEPEAHAS CTEHKA KOTOPOW BBINIOJIHEHA B BHJIE yIjla C HalpaBIECHUEM
BEpIIMHBI BHYTPh KOpnyca. B 00pa30BaHHBIX YIJIOM IIOCKOCTSIX UMEIOTCA LIH-
JUHIAPUYECKHE KaHAJIBI, OCU KOTOPBIX NEPECEKAIOTCA 3a IMpeaeslaMu Kopmyca.
[Ipu momade meHOOOpPa3yIOLIEro pacTBOpa B KOPIYC PaCHbUIATENS LMJIUHIPH-
YecKue KaHallbl (POPMUPYIOT CTPYH, KOTOPBIE COYAApPSAIOTCS 3a MpejesiaMH pac-
NbUIATENS, OO0pa3yloT IUIOCKMU KamelbHBbIA IMOTOK Nepesa IMaKeTOM CETOK.
Ha cetkax obpaszyercs BMII cpenneit kpatHoctu (40-50), koTOopasi BeIOpachiBa-
€TCd M3 TeHepaTropa B BUJE Beepa MMPUHOU 10 6 M, JinHOM 10 8 M. Pexomen-
IyeMbld JJisg paboThl TeHepaTopa Harop 15-45 m.

Puc. 3.6. I'eneparop neHsl cpenHeil Kpart-
HOCTH:

1 — crpyitHBIH pacnbUIMTENb; 2 — KPOH-
IITEHHBI; 3 — ITAKET CETOK

['enepatop meHbl CpelHEW KpaTHOCTH CTAlMOHAPHBIM ¢ KOpOOOM TuIa
I'TICK-2000 (puc. 3.7) nmpeaHa3HaueH Jisl MOJYy4Y€HUS U3 BOJHOI'O pacTBOpa
nenooOpazosaresis BMII cpenuneit kpatHoctu (70) u momauu ee B pe3epByap co
CTAIlMOHAPHOM KphIlIeH s XpaHeHUs HepTH M HEePTENpPOAYKTOB MPHU TYIIIe-
HUU 1oxapa. ['eHepaTop cOCTOUT U3 KOpITyca, KACCEThI CETOK, LIEHTPOOEIKHOTO
pacTubLIUTENsI, KOpoba C TepMETUYHBIM 3aTBOpPOM M reHepatopa. KopoO BbI-
NOJIHAET (PYHKIIMIO TEHONPOBOAA ¥ IPUBOPAYMBACTCS yepe3 (aHel U TUTHTY K

pe3epByapy.
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Puc. 3.7. 'enepatop niensl cpeaHeit kparHocTr ¢ kopodom tumna I'TICK-2000:

1 — kopo0; 2 — xacceTa ceTok; 3 — KopIryc; 4 — pacbUIHTENh; 5 — pe3epByap;
6 — repMeTH3UpYIOLIas KPBIIIKa; 7 — 3aMOK-CTsDKKa; 8 — daner; 9 — mmra

Ha 3aaneil kpbillike UMEEeTCsI CMOTPOBOE OKHO JJIsi TEXHUYECKOTO 00CIy-
KUBaHMS TeHepaTopa. [ epMeTH3upyromasi Kpblka ¢ IPOKIaAKOW MPEmsITCTBY-
€T MPOHUKHOBEHHUIO MapoB He(TEMPOIyKTOB BO BHEIIHIOK cpeny. s paBHO-
MEPHOTO U IUIOTHOTO MPWXKATHs TePMETU3UPYIONICH KPBIIMIKH K KOpoOy Mpeay-
cMoTpeHo 11 CTsXKeKk-3aMKOB, COCTOSIIIMX W3 JIBYX YacTeH, CIasHHBIX JETKO-
TUTaBKUM TpUrnoeM. [Ipu MOBBIIEHUH TeMIepaTypbl BHYTPU pe3epByapa IMpHu
MOKape 3aMKHU Pa3MBIKAIOTCA U KPBbIIIKa 0]l COOCTBEHHOW Maccoi majaaer, oc-
BOOOX1ast JOCTYII TICHE.

JIis 3alIuThl pe3epByapoB ¢ HEPTENMPOAYKTaMU MPUMEHSIOTCS TaKXKe Te-
Hepatopsl ['TICC-2000 u I'TICC-600. Ouu npegHazHayeHbl sl MOJTyYEHUs Te-
HBI CpeJHEH KPaTHOCTH M3 BOAHOTO pacTBOpa MEeHOOOpa30BaTeNs U JOCTABKE €€
B BUJIC KOMITAKTHOM CTpYH B 30HY moxapa (puc. 3.8).

JlaHHBIE YCTPOHCTBA MPUMEHSIOTCS B aBTOMAaTHYECKUX YCTAHOBKAX MIEHHO-
ro MOXKapOTYIICHUs U1l JTUKBUIAIIMH TOKapa B pe3epByapax, HO MOTYT OBITh
MCTIOJIb30BAHBI JUIS TYIICHUS MOKapa B MOMEMICHUSIX 00BEMHBIM CIIOCOOOM.
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Puc. 3.8. T'ereparop nensl cpeaneit kparHoctu [ TICC-2000 (I'TICC-600):
1 — kpeImka-3aTBOp; 2 — QuiaHelr; 3 — makeT ceTok; 4 — obeuaiika; 5 — kopmyc; 6, 14 — Tsra;
7 — poraar; 8 — croiika; 9 — koxyx; 10 — pacmeutntens; 11 — crenka; 12 — 3aménka;
13 — pyuxa; 15 — 3amuTHast ceTka

I'enepaTop ucnonp3yercss B CTAMOHAPHBIX CUCTEMAX JIPEHYEPHOTO IOXKa-
poryueHusi. B pabodyeM COCTOSHUU 3alUINAEMbIIl 00BEM OTAENIEH OT MOJIOCTH
reHeparopa repMEeTUYHOM KpbIIKOW. B ciydae moskapa 3amyckaercs Hacoc,
pacTBOp eHooOpa3oBaTess NOCTYNAET B PaCIbUIMTEND, 1aBICHUEM CTPYH Yepe3
3aIlleJIKy M phlYar BCKPBIBAETCS KPBILIKA 3aTBOPA, PACTBOP MOCTYNAET HA CETKY,
a 00pa30BaBIIAsCS [IEHA — B 3ALUIIAEMBII 00BEM.

Texnuyeckasi XapaKTepUCTHKA reHepaTopa

Tun reHepaTopa........cccoveveevviienveninenennenn. LIICC-600 TTICC-2000
Pabounit nanop nepen pacnsiutenem, MIla................. O1 0,4 10 0,6
KpPaTHOCTD MEHBI. ...ttt Ot 70 o 100
[Ipou3BOAUTENBHOCTD MO PACTBOPY:

- IPY MUHUMAJIBHOM HAIOPEC. .. etiieeeeennaeeennnnn Ot 1,6 10 4,8

- [P MAKCHUMAIBHOM HATIOPE ... e ueeeeeneieeanneennnnnn Ot 16 no 20
[Ipou3BOAUTENBHOCTD MO MEHE,
IPU MaKCUMaJIbHOM HAamope U KPATHOCTH, JI/C.........vvueeene. 600; 2000
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MuHUMAJIBHBIN HAMOp MEPE] paCIbUIUTEIEM
IUIsl aBTOMAaTUYECKOIo cpabaThIBaHMsI 3aTBOPA,

He MeHee, MITa...........ocoiii 00,2
Pecypc CETKHM, HE MEHEE, U... . vueveneraneennanineanenennennneenennn 20
Macca, HE 00JICE, KT...uvveeeereeneiscirineneeneeeenesneneennnnnen....09; 100
Temnepatypa okpyxatomieit cpenbl, °C.......cooovvvinennn.... Ot =50 no +60
OtHocuTenpHas BIAXKHOCTD IPH 25 °C,%....ovviiiiiiiiiiiiciieee 9842
CpOK CITYKOBI, HE MEHEE, JI€T ... e verer e ernnennnrenenennennneennnn.d0

Jna nonydyenus BMII B aBTOMaTn4eckux yCTaHOBKax IEHHOTO II0XKapo-
TYIIEHUSI UCIHOJIB3YIOTCS  BOJIHBIE PAcTBOPHl  TNeHooOpaszoBarened  [23]

(tabm. 3.1).

Tabmuna 3.1
XapaKkTepuCTHKHU BOAHBIX PACTBOPOB NeHOO0pa3oBaTeJieii
Bunosorn-
. Konnenrpanus
Mapka OCHOBHOI1 KOMIIOHEHT o YeCKHU Ha3znauenne
B pacTtBope, %0 .
MATIKHH
HO-3AI WurubupoBaHHbIe . o
(«UBA) BTOPUYHBIC Ha niee
ANKUIICYNb(ATHI HATPUS
[0O-1 Hatpuessle conn 5 Her To e
HEPTIHBIX CYTb(POKHUCIOT
o-1/4 To xe 6 To xe -u-
I10-6K -u= 6 -u- -u-
I1O-6TC -u= 6 Ha -u-
IToncnorinbIi -n- 6 Her IeneBoe
ITO-6A3F -n- 6 Jla To xe
«MepKyITOBCKHI» 1,36 Jla -
TpusTaHoIaMUHOBBIE
TOAC COJIM TIEPBUYHBIX 6 Ha -n-
ANKUIICYIb(aToB
VYHuBepcaneHbiil | @TopupoBanHsie [IAB 10 Her enesoe
[TnerkooOpa-
i (terkas CMmech (hTOpHPOBAHHBIX U 6 To e To e
Syt Hedropupoanueix [IAB
BOJIa)
®OPOTOJI -u= 10 -u= -n-
Crupr, ankuwicynabdar,
MOYEBHHA, IEHOOOPa30-
CAMIIO 6 a -u-
Barens (I10 — AU + a
N00aBKH)
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Jlo3upyromue ycTporucTBa NpEeIHa3HAYCHBI I HENPEPBIBHOTO BBEICHUS
TpeOyeMoro KOJIMYeCTBa MEHOOOPa30BaTelisi B MOTOK BOJBI B LIEJSAX MOJTYUYEHUS
pacTBopa ompejeieHHON KOoHIeHTparuu [24]. s mosydeHus MmeHooOpasyro-
IIMX PACTBOPOB YaIll€ BCETO MPUMEHSIOTCS CIEAYIOUIUE CIOCOOBI U KOHCTPYK-
LM TO3UPYIOLIUX YCTPOUCTB.

1. Croco6 o6bemHOro no3upoBanus (puc. 3.9) 3akiodaeTrcss B CMEIINBa-
HUM BOJBI U NIEHOOOpA30BaTENsI B ONMPEICICHHBIX MPOMOPIHUAX B pe3epByape.
U3 pezepByapa 1 nenooOpasytonuii pacTBOp HacocaMu 6 mojiaeTcst B pacupee-
JUTETBHYIO CETh YCTAHOBKH MOKapOTYyIIEeHUsA. (s mepemMemmnBaHusi pacTBoOpa
OTKPBIBAIOT 3aJIBHXKKY 9 Ha TpyOompoBoae 4. PactBop menooOpasoBarens U3
HIDKHEW YacTu pe3epByapa Hacocamu 6 uepe3 HOpMabHO OTKPBITYIO 3aJBHKKY
5 Ha BcachlBaroIieM TpyoOornpoBoje 3 moaaeTcss B nepdOpUpPOBaHHBIN TpyOO-
MPOBOJI 2, PacTOJIOKEHHBIA B BEPXHEH YacTH pe3epByapa Mo ero nepuMerpy Ha
0,1 M HUXKe pacyeTHOrO YPOBHS BOJIbI B HEM.

3amac pacTBopa meHooOpa3oBaTensi, Kak MpaBuio, CIEAyeT XPaHUTh B ABYX
pe3epByapax.

o

I |/ '
| | //4/%
5

Puc. 3.9. Cnoco0 00bEMHOTO JO3UPOBAHUS:

1 — pesepByap; 2 — nephopupoBaHHBIH TPyOOTIPOBOT; 3 — BCACHIBAIOIIHIA TPYOOTIPOBOT;
4 — TpyOOTIPOBO/I IS TIOAa4YH ITEHO00Pa30BaTeNs B pe3epByap U NepeMeIInBaHus
pacTBopa IeHooOpa3oBaTelis; 5 — 3aJBUkKKa; 6 — OCHOBHOM U PE3EPBHBIN HACOCHI,

7 — 2IEKTPOKOHTAKTHBII MaHOMETp; 8 — aBTOMAaTUYECKUI BOJIOTIUTATEb;
9 — ronoBka coequauTeNbHAsT; 10 — 0OpaTHBIN KianaH;
11 — TpyOGonpoBO K y371aM YIIpaBICHUS
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O1oT cnocold M03upoBaHUs MEHOOOpa3oBaTens SBIsETCS Haubosiee Mpo-
CTBIM, HAJIG)KHBIM B pa0OTe M MPUMEHSACTCS B MEHHBIX YCTAaHOBKAX IMOXapOTY-
IICHUs CIIPUHKIIEPHOTO THIA, TaK KaK B HACTOSIIEE BPEMS HE CYIIECTBYET yCT-
POWCTB JO3UPOBAHUS, PEarupyIOLINX Ha U3MEHEHHE pacxoaa Bojasl. OH UMeeT U
PST HETOCTATKOB:

- HE0OXOMMOCTh YCTPOMCTBA Pe3epBYapoB OONBIION BMECTUMOCTH;

- HEOOJIBIIION CPOK XpaHEHHUs pacTBOpa MEHOOOpa3oBaTENS;

- HE0OXOAMMOCTD 3alIUTHl CTEHOK pe3epByapa OT KOPPO3HH.

2. Jlo3upoBaHue TmeHOOOpazoBaTedsi C TIOMOIIBIO HAacoca-103aTopa
(puc. 3.10). DroT crmocob 3akiaoyaeTcs B Mojade NeHOo0Opa3oBaTelis U3 eMKOCTH
1 B mOTOK BOJBI B HAIIOPHOM TPYOOIPOBOJIE OCHOBHOI'O Hacoca 8 uepe3 J103U-
pyrolIyIo maidy 6 HaCOCOM-103aTOPOM 2.

Puc. 3.10. Cxema mo3upoBaHus IEHOOOPA30BATEINSI ¢ MOMOIIBIO0 HACOCA-103aTOPA:
1 — émKocTh ¢ IeHoOOpa3oBaTelieM; 2 — HacoC-/103aTop; 3 — 3aABMKKA; 4 — 0OpaTHBIN KIlamaH;
5 — BEHTWJIb C NEKTPOMArHUTHBIM IPUBOJIOM; 6 — MO3HpyromIas manoa;
7 — moABOAAIIHIA TPyOOTIPOBOI; 8 — OCHOBHOM M pe3epBHBINA HACOCHI

PacuetHblii pacxoa meHooOpazoBaTessi B pa3HbIE 3alllUIaeMbIe MMOMeEIIle-
HUS 00€CTIEYMBAIOT C MOMOIIBIO JO3UPYIOMUX (IPOCCENbHBIX) IIai0, aruameTp
KOTOPBIX ONPENENSI0T PACU€TOM M YTOUHSAIOT MyTeM Moa00pa MpH HallaJKe yc-
TaHOBKH. [Ipy 3TOM HEOOXOAMMO yYUTHIBATh, YTO HAIOp, CO3JAaBAaEMbIil HACO-
COM-J103aTOPOM B TOYKE MPUCOEAMHEHUS JTO3UPYIOIIEH 1I1aildbl K HaOpHOMY
TpyOOIPOBOAY OCHOBHOI'O Hacoca, JOJDKEH ObITh Ha 3 M 0oJibllle, YEM HAIop
OCHOBHOI'0 Hacoca.
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B mpakTuke npoeKTHpOBaHUSA 3TOT CHOCOO Yalle BCEro MPUMEHSETCS B
JIPEHYEPHBIX YCTAHOBKAX IMOXKAPOTYILIECHUS.

3.2. I'mapaBjMYecKMid pacyeT CIIPUHKJIEPHbIX
U IPpeHYEePHBIX YCTAHOBOK MEHHOTO
MOKAPOTYILIEHUS

Pacyer aBTOMaTH4YeCKON YCTAaHOBKHU ITOXKAPOTYLIECHUS C MCIIOJIB30Ba-
HUEM TE€Hbl HU3KOW KPAaTHOCTH (MIPU TYIICHUU MO MOBEPXHOCTH) HAYMHAIOT C
onpejeNieHus] TPYNIbl 3alUUIIaeMOro MmoMenieHus: (Mporu3BOACTB U TEXHOJIOTH-
YECKUX MPOLECCOB) MO CTENEHU ONACHOCTH Pa3BUTHUS MOXKapa B 3aBUCUMOCTHU OT
ero (yHKUMOHAJIBHOI'O HA3HAYEHMS] W TOXKapHOM Harpy3ku mno npui. 1
HITb 88-2001* [19].

3atem mis nomewenun 1; 2; 3; 4.1, 4.2 rpynn Beicotor 1o 10 M mo
tabmn. 1 m. 4.4 HIIb 88-2001* [19], mi1s momerieHuit BeicoToii 6omee 10 M 1o
Tabn. 3 ompenenstoT UHTEHCUBHOCTh OPOILIEHUS NMEHOM HU3KOM KpaTHOCTH,
IIOWAAb JUIsl pacueTa pacxo/ia pacTBopa MeHooOpas3oBarens (Il CIPUHKIIEp-
HBIX YCTAHOBOK), PACCTOSIHHE MEXAY CIPUHKIECPHBIMH OPOCUTEISIMU WUJIU JIEeT-
KOILJIABKUMHM 3aMKamu. JJist mometenuit 5; 6; 7 rpymn (CKIaJCKUe MOMEIESHHUS)
WHTEHCUBHOCTH OpOIIeHUs onpenesercs mo tadur. 2 HITb 88—-2001* [19].

[Tocne aToro nmo karaiaoram MpoU3BOAAT BbIOOp THMa opocutens. [Ipu aTom
HEOOXOIMMO YYHMTBIBATh, YTO IJIOIIAJb, 3aliuiaeMas opocutenamu 03-16 u
0D-25 npu BbICOTE YCTAaHOBKHU 4 M U 00Jjiee, COCTaBISIET COOTBETCTBEHHO 16 M
u 19,6 m° .

Jlanee mpou3BOAAT PACCTAHOBKY OPOCUTENEN U TPACCUPOBKY TPyOOIpOBO-
7I0B B cooTBeTCTBUU ¢ TpeboBanusmu HITb 88—-2001* [19].

['mppaBnyueckuil pacdyeT yYCTAHOBOK IEHHOTO MOXKApPOTYLICHUsS IEHOU
HU3KOM KPAaTHOCTU IPOM3BOJAUTCS AHAIOTMYHO THAPABINYECKOMY PACUETY yC-
TaHOBOK BOJSIHOTO MOXKaPOTYILIEHHUS.

[locne onpenenenus pakTUYECKUX 3HAUEHUI pacxoa pacTBopa rneHoodpa-
3oBatens Qg M Hamopa [/ ompenensercss pacxo] IEeHO0Opa3oBaTess, HEOOXO-
JTUMBIH 00beM TIEHO0Opa3oBaTeNsl U €ro Pe3ePBHBIN 3arac.

Pacxon nenooOpa3oBatess onpeensieTcs CleyonuM o0pa3oM:

Ono = (C/100) Qg

rae C — KOHIEHTpalus neHooOpa3oBartesis B pacTBOpE MEHO00pa30BaTENs;
Q¢ — hakTHuecknii pacxon pacTBopa NeHO0Opa3oBaTes, JI/C.
PacueTHblit 00beM IeHOOOpa3oBaTesisd Ha OAHO TYLIEHHE

VHO = Ono Trymn
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T 1€ Trym — NPOAOIKUTENBHOCTh PAOOTHl YCTAHOBKU MIEHHOT'O MOXKAPOTYILIEHUS C
NeHOM HU3KoM KkpatHocTH (1. 3* mpumeuanus tadn. 1 pazgen 4 HIIb 8§8-2001*
[19]).

PesepBublii 3amac mneHooOpaszoBarens corjacHo 1. 4.58 HIIb 88-2001*
[19] coctaBnser 100 %. Takum oGpa3zom, o0 00beM MEeHOOOpa3OBATEs
(c yueTom pesepna)

Voom = 2 Vio.

Tymenne moxapa ¢ MOMOIIBIO MIEHBI HU3KOW KPAaTHOCTH MPOU3BOJAT JTUO0
C WCIOJIb30BaHMEM 3apaHee MPUTOTOBICHHOTO pacTBOpa MEeHOOOpa3oBaTes,
1100 ¢ MOMOIMIBIO pacTBOpa MEHOOOPA30BATENs, MOTYIaeMOT0 IMyTeM JT03UpPO-
BaHHOTO BBEJICHUsI MEHOOOpa3oBarelis B mojaaBaemyro Boay. IlepBhiii crioco6
HanOoJiee 1eaecoo0pa3Ho NPUMEHSTh B CIPUHKJIEPHBIX YCTAHOBKAX, BTOPOM — B
JIpEeHYEPHBIX.

Haubonee yacto mpuMeHsIeMbIii CTIOCO0 TO3UPOBAaHUSA B IPEHUEPHBIX YC-
TaHOBKax — MCMOJIb30BAaHHUE HAcOCa-/103aTopa ¢ Jo3upyromiei manboit. Mcxoms
U3 BEJIMYMHBI pacxoja meHooOpaszoBatTens (g, MPOU3BOAUM BBIOOp Hacoca-
7103aTOpa U CTPOMM ero xapaktepuctuky (puc. 3.11). ITo xapakrepucTtuke omnpe-
JelNisieM Hamop Ha HAcoce-A03aTope A 00ecredeHuss He0OXOAUMMOTO pacxoaa
MeHO000pa3oBaTENS (-

H, M A
240 Qu, Hi
H F
1 Q2, H2
120
Puc. 3.11. XapakreprcTHKa Hacoca- T
no3aropa T
40 + Qs, Hs
1go 2 3 4 Quk
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OmnpenensieM TUaMETP TO3UPYIOIIEH 1I1ai0bI:

rae | = 0,62 — ko3¢ duimeHT pacxoa maosl; gy, — pacxo] MeHooOpa3oBaTes,
a/c; AH =H; — Hy, H1 — Hanop, ompenenseMslii 0 XapaKTepUCTUKE Hacoca-
no3aropa; Hy — paktudeckuid Hamop B CETH, H; { — YCKOpPEHHE CBOOOJHOTO
majeHus, M/c”.

Pacuer aBTOMaTH4eCKUX YCTAHOBOK MEHHOI'O MOXXAPOTYIIEHUS C UCIOJIb-
30BaHUEM TIEHBI CPEJIHEN KPAaTHOCTH (TyIIEHHE IO 00BEMY MPOU3BOIUTCS B CO-
orBercTBUM ¢ 1. 11 mpun. 2 HIIb 88-2001* [19]) naunnaetcs ¢ onpeaencHus
00beMa pacTBopa reHooGpasosatemst Vi, M.

KV

V
1 k,

(3.1)

riae Ky — ko3 dunmenT paspyuieHus: neHsl (MpUHUMAETCs O Tabi. 2 mpuiL. 2
HITb 88-2001* [19]); V — 00beM, 3amoIHAEMBIi EHON, M° (OmpesenseTcs ¢
yuetom 1. 4.26 HITb 88-2001* [19]); ks — kpaTHOCTb TICHBI.

3areM ompeenseM YUCIIO OJTHOBPEMEHHO padOoTaoUINX FeHePaTOPOB TICHBI
n no hopmyie

M
q,t

rae g, — MPOM3BOIUTEIBHOCT OJHOTO IeHEepPaTOpa Mo PacTBOpPY MEeHOOOpa3oBa-
Tenst, M>/MHH; t — HPOIOIKHTENBHOCTh PaGOThl YCTAHOBKH C IMEHOM CpemHeit
KpPaTHOCTH, MHH (TpuHHMaeTcs 1o tadur. 2 npwi. 2 HITb 88-2001* [19]).

dr = KyH, , (3.3)

rae H, — Hanop Ha re”eparope nenbl, M; K — k03 duuueHT npou3BoIUTEIbHO-
CTHU TeHepaTopa IMeHbl (onpeesaeTcs Mo NacnopTy Ha U3JIEIue).

[locne onpeneneHus: KOJIMYECTBA T€HEPATOPOB NEHBI MPOU3BOIUM UX pac-
CTAaHOBKY B 3allIMIIaeMOM IOMEUIEHUHU C YYeTOM KapThbl opouieHus. Pacrpene-
JUTENIbHBIE CETH B ATOM CJy4yae MPOKJIAAbIBAIOT, KaK MPaBUiO, MO KOJbLEBON
Tpacce ¢ paBHOMEPHBIM pa3MelIeHUeM reHepaTopoB Ha Tpyobomnposoze. ['enepa-
TOPHI TEHBI B 3alIUIIa€MOM MOMEIIEHUH JOKHBI pacroiaraTbCsi TaKUM 00pa-
30M, YTOOBI TIOTOKH TI€HBI, BBIXOASAIINE M3 KaXKIOTO T€HEpaTopa, UMETU OJHO
HampaBiieHue. ['eHepaTtopbl NEeHbl LeIeco00pa3Ho pa3MellaTh TOPU30HTAIBHO
MOJT TIEPEKPHITHEM 3aIlMIIAeMOr0 TOMEIIEHUS M TakK, YTOObl OHM HE MEIIalu
HOPMAJIbHOM JKCIUTyaTalu o0opyaoBaHusi. B To ke Bpemsi reHepaTopsl

n , (3.2)
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JIOJDKHBI YCTaHABIMBATHCS HA BHICOTEC HE MEHEEe | M OT BEpXHETo ypOBHS 3allld-
naemoro odopynosanus (1. 4.26 HITb 88-2001* [19]).

[Tocne paccTaHOBKH T'€HEPATOPOB MEHBI OMPEACIAIOT KIUKTYIOIUNA» TeHE-
paTop U MPOU3BOIAT THIPABIMYCCKUAN PacUeT CETH MO aHAJIOTHU C METOIUKAMH,
MPUMEHSEMBIMH JIJISl pacyeTa YCTAHOBOK BOJISIHOTO MOXKAPOTYIIICHHUS.

[To pe3ynbraTaM THIPABIMYECKOTO pacueTa ONPeAesoT (aKTUYSCKUM
pacxon Qg u Hamop Hy Ha OCHOBHOM BomomnMTaTelNe. 3aTeM OMPEAeIsSOT OCHOB-
HOW M pe3epBHBIII 3amac neHoo0pa30BaTelis U MPOU3BOJISAT BBIOOP TO3UPYIOIIETO
yCTPOMCTBA (B Ka4eCTBE JO3HMPYIOLIETO YCTPOWCTBA HAMOOJIEEe YaCTO TPUMECHSI-
10T JIO3UPYIOINIYIO A0y ¢ HACOCOM-I03aTOPOM) U MPOU3BOIAT €r0 pacyer.

3.3. Pacuer aBTOMATHYeCKHX YCTAHOBOK MEHHOIO
MOKAPOTYIIEeHUS JJIS 3alUTHI pe3epByapoB
C OTHEOMACHBIMHM KUJIKOCTAMU

PesepByapsl ¢ HePThIO U HEDTENPOAYKTAMHU B HA3€MHBIX pe3epByap-
HBIX Iapkax BMecTUMOCThIO 5000 M°> 1 GoJiee, a TAKKE 3AHHS U ITOMCIICHHS
ckiana, ykazanubie B 1. 8.5 CHull 2.11.03-93 [25] moanexar 3amuTe cucte-
MaMHM aBTOMaTHYECKOro noxxapotyuenus. [Ipu aTom Ha cknanax llla kareropun
(cm. . 1.1 Ta6n. 1 CHull 2.11.03-93 [25]) npu Hamnyuu He Oosiee IBYX Ha3eM-
HBIX pe3epByapoB BMecTUMOCTHIO 5000 M, JOIIyCKAECTCS TYLIECHUE [T0XKAPOB I1e-
PEIBIKHON TOXKAPHOUM TEXHUKOM, JIJIsl 4eTo pe3epByapbl 000PYAYIOTCS CTaIO-
HapHO YCTaHOBJICHHBIMH T'€HEpaTOpaMU IMEHbl U CYXHUMH TpyOOmpoBoaamu (cC
COEIMHUTEIbHBIMHU T'OJIOBKAMH JIJISl MPUCOEAUHEHUS MOXKAPHOU TEXHUKU W 3a-
[JIyIIKaMH), BBIBEJICHHBIMU 3a OOBajoBaHue. J[Ji1 MOA3EMHBIX pe3epByapoB
o6beMoM 5000 M° 1 Gonee, CTHBOHATHBHBIX ACTAKa M YCTPOHCTB JUIS Keles-
HOJIOPOKHBIX M aBTOMOOUJIBHBIX LIUCTEPH Ha ckiagax | u Il kaTteropuii, cornac-
HO 1. 8.4 CHulI 2.11.03-93 [25], HeoOxoquMo mpenycMaTpuBaTh CTallMOHAp-
HbIE CUCTEMBbI MTOKAPOTYIIECHUS (HEABTOMATUYECKHUE).

3naHusl U OMEUIeHUs CKIaJoB HePTH U HePTEenpOAYKTOB, MOAJIEKAIINE
000pYZOBaHUIO CTAI[MOHAPHBIMU YCTAaHOBKAaMHU aBTOMATHUYECKOTO MOXKapOTYy-
nieHus, npuBeaeHsl B Ta0. 7 CHull 2.11.03-93 [25].

JIisi Ha3eMHBIX ¥ TOI3EMHBIX pe3epByapoB 00bemMoM Meree 5000 M°, mpo-
IOYKTOBBIX HACOCHBIX CTaHIUH, pa3MEIlaeMbIX Ha IUIOIIAAKAX CIMBOHAIMBHBIX
ACTaKaJ M YCTPOMCTB Ui >KEJIE3HOMOPOKHBIX M aBTOMOOUJIBHBIX LIUCTEPH Ha
ckianax I kareropuu, a Taxxe ykasanubix B . 8.5 CHull 2.11.03-93 [25] 3na-
HHUM ¥ TIOMENIEHUHN CKIIQJOB IIPU IUIOIIAJN 3TUX MOMEIIEHUN U TPOU3BOAUTEIb-
HOCTH HACOCHBIX CTaHIIMK MeHee mpuBeAeHHbBIX B Ta0a. 7 CHulI 2.11.03-93 [25],
cornacHo . 8.6 CHulI 2.11.03-93 [25], cnenyeT, Kak MUHUMYM, IIPELyCMaTpu-
BaTh TYLICHUE MEPEIBHKHOW MOKapHOM TexHUKOW. [Ipu 3TOM Ha pesepByapax
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o6beMoM ot 1000 10 3000 M® (BKITIOUHTENBHO) CIIEAYET yCTAHABIHBATH EHOTe-
HEpaTopbl C CyXHUMH TpyOOmnmpoBojaMu (C COEAMHHUTEIbHBIMU T'OJJOBKAMHU U 3a-
[UIYIIIKaMH ), BBIBEJICHHBIMU 3a oOBajioBaHue. [|j1s1 TyllleHus MOKapoB B pe3epBya-
pax NPUMEHSIOT BO3AYIIHO-MEXaHUYECKYIO MIeHY cpeiHe KpaTHocTH (10 200).

Jlist uckimoueHus: aeopmManuu ropsiero U NporpeBa CMeXHbIX pe3epBya-
POB MX OXJIQXJAIOT BEPTUKAJIbHBIMU BOJSHBIMM 3aBecaMU (BIOJIb CTEHOK pe-
3epByapa). CTanmoHapHas yCTaHOBKa OXJaXJIEHHs pe3epByapa COCTOUT U3 Io-
PU30HTAIBHOIO CEKIIMOHHOT'O KOJIblIa OpOLIEHUsI (OPOCUTENBHOIO TPYOOIPOBO-
Ja C yCTpOMCTBaMu ISl paclbUICHHs] BOJbI, B KaU€CTBE KOTOPBIX MOXKET HC-
M0JIb30BaThCS EPPOPUPOBAHHBIN TPYOOIIPOBOJ MIIM JIPEHYEPHI), pa3MelaeMo-
ro B BEPXHEM IIOSICE CTEHOK pe3epByapa, CyXUX CTOSIKOB M TOPU3OHTAIBHBIX
TpyOONPOBOAOB, COEAMHSIIONINX CEKIIMOHHOE KOJIBLO OPOIIEHUSI C CEThI0 Mpo-
THUBOIO>KAPHOTO BOJOMNPOBOAA, U 3a/IBHXKEK C PYYHBIM NMPUBOJOM i oOecrie-
YEeHUs M01a4y BOJIBI MIPH MOXKape Ha OXJIAXJAEHUE BCEW MOBEPXHOCTH pe3epBya-
pa 1100 ee YeTBEepPTH WM MOJIOBUHBI (CUMTAs IO MEPUMETPY) B 3aBUCUMOCTH OT
pPacnoJiOKEeHHsI pe3epByapoB B IpyIIIe.

B coorBerctBuu ¢ n. 8.7 CHull 2.11.03-93 [25] HazemHbIe pe3epByaphl
oGbemMoM 5000 M° 1 Goee JOMKHBI OBITH 0GOPYIOBAHbI CTALHOHAPHEIMH YCTa-
HOBKaMM OXJIQXJICHUS, IPUYEM [JIsl PE3EPBYapPOB C TEIUIOM3OISUENH U3 HEro-
pPIOYMX MaTepHalIOB JOIMYCKAETCS CTAMOHAPHYIO YCTAHOBKY OXJIAXKICHUS HE
MPUCOEIUHATh K MPOTUBOIOXAPHOMY BOAOMNPOBOAY, MPU ITOM CyXue TpyOo-
MPOBOJIBI €€ JOJIKHBI OBITH BBIBEJICHBI 32 MpeAeibl 00BajIOBaHUS U 000pyAOBa-
Hbl COEJJMHUTEIbHBIMUA TOJIOBKAMM M 3ariyiikamu. Jljig mogaum BOJbI Ha oXJja-
JKICHHE HA3eMHBIX PE3ePBYapoOB BMECTHMOCTHIO MeHee 5000 M°, a TakKe Moj-
3eMHBIX PE3epBYapoB BMECTHMOCTBIO Oomee 400 M° mpeaycMaTpHBaeTcs Hc-
[I0JIb30BaTh IMIEPEIBUKHYIO NMOXKapHYO TexHUKy. Ha cxmanax I u Il xareropumn
JUTSL OXJIAKJEHUS JKEJIe3HOJOPOKHBIX LUCTEPH, CIMBOHAJIMUBHBIX YCTPOMCTB M
ACTaKaj ClelyeT NpeaycMaTpuBaTh Jla)eTHbIE CTBOJIBI.

Cornacno . 8.8 CHull 2.11.03-93 [25] na cknagax III xateropuu ¢ pesep-
ByapaMH BMECTUMOCTBIO MeHee 5000 M JOIyCKAETCsl HE yCTpauBaTh IPOTUBOIIO-
’KApHBIA BOAOIIPOBO, a MPElyCMAaTPUBATh MOAAYy BOJIbI HA OXJIAXK/IEHUE U TYIlle-
HUE M0XKapa MepeABIKHOMN MTOKAPHOU TEXHUKON U3 IIPOTUBOIIOKAPHBIX EMKOCTEN
(pe3epByapoB) WM OTKPBITBIX UCKYCCTBEHHBIX U €CTECTBEHHBIX BOJIOEMOB.

[pu pacuere ycraHoBOK B cootBetcTBuu ¢ 1. 8.11 CHull 2.11.03-93 [25]
JIOIYCKAeTCsl HE YYUTHIBATh M0/1a4y BOJIbI HA OXJIAXKIEHUE COCEHUX C FOPSIIHUM
HA3eMHBIX PE3EPBYAPOB C TEIUIOMU30JSLUUENH U3 HETOPIOYUX MATEPUAJIOB, a TAKXKe
COCEJIHUX C FOpAIIMM Ha3eMHBIX PE3EPBYapOB, PACIIOIOKEHHBIX Ha PACCTOSHUM
0oJiee IBYX HOPMATUBHBIX paccTosiHUM (yka3aHHbIX B 1. 3.2 CHull 2.11.03-93
[25] ot ropsimiero pesepsyapa.

PacueTHblil pacxoj BOJIbI IPH MOXKape Ha CKiIajie HePpTH U HEPTENPOAYKTOB
onpenensiercss corinacHo 1. 8.9 CHull 2.11.03-93 [25]. Pacxon ornerymaiiero
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BemectBa B cooTBeTcTBUU C 1. 8.10 CHull 2.11.03-93 [25] cnenyer ompene-
JISIT, MCXOJS U3 MHTCHCHBHOCTH MX IOa4M Ha 1 M° pacdeTHoil miomanu. Tpe-
OyeMblii pacxo]] pacTBOpa IMEeHO0Opa3oBaTels i KaXaA0ro pesepsyapa (p, Om-
penensiercs no Gopmye

Opp = Ip Fpes, (3.4)

riae |, — MHTeHCHMBHOCTH IMOJAYU PacTBOPA, w/(cM?) (ompenensieTcst COTJIacHO
tabn. 1 mpun. 3 CHull 2.11.03-93 [25]); Fpe; — momanp «3epkana TOpeHUs» pe-
3epByapa, M” (orpegersiercst B coorBerctsrd ¢ 1. 8.10 CHull 2.11.03-93 [25]).
Yucno MeHOreHepaTopoB Ui KaXKJIOro pe3epByapa OIpeIeseTcs: Cie-
IYIOIIUM 00pa3oM:
1 (3.5)
O

r71€ (o — MPOU3BOAMTEIBHOCTh MEHOTEHEpPATOPA MO PACTBOPY MPHU ONTHUMATh-
HOM Hariope, Ji/c.
Pacxon u3 meHorenepaTopa onpeaensiercs mno Gopmyre

q. =KJH, (3.6)

rae H — BoeiOupaercs ¢ yuerom tpeboBanuit n. 11 mpun. 3 CHull 2.11.03-93
[25]; K — ko3¢ dummeHT npou3BOAUTEILHOCTH T'eHepaTopa (OmpeaesseTcs 1Mo
TEXHUYCCKOM TOKYMECHTAIIHN ).

KonuruecTBO MeHOreHepaTOpOB M PACCTOSHUE MEKAY HUMHU PHHUMACTCS B
cooTBeTcTBHHM ¢ 1. 8 mpwit. 3 CHull 2.11.03-93 [25].

PacueTHbIil pacxon pacTBopa meHOOOpa3oBaTeNsi OMPEENSIOT MOCHIE OK-
pYTJEHUS YUCiia TeHepaTopoB MeHbl (1J1s1 Hanbobinero peseppyapa). daxkruye-
CKUH pacxoj] MeHO00pa3yIoIIero pacTBopa

Op = Nur Qe Ny, (3.7)

rae N, — pacyeTHOe KOJIMYECTBO MOKapOB (OAMH MOXKap NP IUIOMIAAN CKIaga
1o 150 ra u n1Ba moskapa rpwu 1iomanu ckiaaa 6omnee 150 ra).
JlnameTpsl HAOPHBIX TPYOOIPOBOIOB d;, M, ONPEACIAIOT 10 hopmyIie

4q.,.107°
d, :,/q*’;—v, (38)

rae (pr — pacxo] *KUAKOCTH Ha PacCMAaTpUBAEMOM ydacTke, J/c; V — CKOpOCTh
KHUJKOCTH Ha pacCMaTpUBAa€MOM ydacTKe, M/C, IPUHUMAIOT He Oosee 3 M/c — BO
BCaChIBAIOIIUX TPYOONpPOBOAaX Hacoca npu paboTe OT BOAONPOBoaa; 1 mM/c — BO
BCAChIBAIOIIUX TPYyOOIpOBOJax Hacoca Mpu paboTe OT Bojgoema; He Oosee
10 m/c — B HanopHbIX TpyOompoBogax Hacoca; 0,9 M/c — B TpyOonpoBoae ot 0a-
Ka C MIeH000pa3oBaTeseM 0 JO3UPYIOLIEro yCTpOUCTRa.
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Hanop y ocHOBHOTO Bojonuraress onpeaensercs no popmyiie
H 2HFCH_'_]"ZZHI_'_ZF _HF’ (3.9)

rie Hreq — pacyeTHslil HAMop y MeHoreHeparopa, M (IPUHUMAETCS B COOTBETCT-
Buu ¢ 1. 11 mpun. 3 CHull 2.11.03-93 [25]); Hy — moTeps Hamopa mo JIuHE
TpyOOoIpoBoaa, M;

n g2l
lejgjfl, (3.10)

i=1 Ti

rae Qi — pacxol *XUAKOCTH Ha I-M ydacTke, ji/c; | — nnmmHa TpybompoBona Ha
paccMaTpuBaEMOM ydacTKe, M; K — yJenbHasi XapaKTepUCTUKa TPEHUs TpyOo-
npoBoza, 1°/c” (ompexemsiercst mo Tadn. | mpur. 2 HIIB 88-2001* [19]); 1,2 —
KOO GUIIUEHT, YUYUTHIBAIOIINNA MECTHBIE TIOTEPH HAIopa, KOTOPHIE B CPEAHEM
coctaBisAoT 20 % OT moTepb Hamopa Mo JJIuHEe TpyOomnpoBoAaa; Z, — pa3HOCTh
OTMETOK OCH HANOpHOTo MaTpyOKa aBTOMATHYECKOTO BOOIMUTATENS M PACIIbI-
JUTENs IeHOTeHepaTopa; H,. — rapanTHpoBaHHBIN HAMOP B BOJOMPOBO/IE, M.

ITo BBIYMCIEHHBIM 3Ha4YeHUAM Hanopa H u pacxona g, (110 kaTanory) moju-
OMpPArOT COOTBETCTBYIOIIMI HACOC JJisl MUTAHUS ABTOMATUUYECKOW YCTaHOBKH
MEHOO00Pa3yIOUIUM PACTBOPOM.

PacuetHblli pacxo]1 meHO0Opa3zoBarens (yo, JI/C,

Cro

, 3.11
100 (3.11)
rae Cy, — KOHIIeHTpalus neHooOpa3oBaTessi B BOJHOM pacTBope, % (ompenens-
etcst o Tab:1. 2 npui. 3 CHull 2.11.03-93 [25]).

Pacxoz BoasI (), U1 MOJTydeHUsT IEHOOOPa3yIOIIETo pacTBOpa

o G
* 100’
rae C, — KoJIMuecTBO BOJIbI B pacTBOpe neHooOpaszoBaTens, Y.
[Tpu BBIOOpE Hacoca, MOAAIOIIETO PACTBOP, YYUTHIBAIOT HE TOJBKO PacXojl
pacTBOpa Ul MUTAHUS IEHOTCHEPATOPOB (]p, HO U PACXOMA BOABI (; B CUCTEME
J03UPOBAHUS, €CJIM TIPUHSATAsl B YCTAaHOBKE CXeMa J03UPOBaHUS TpeOyeT Jo-
MOJIHUTEITHHBIX PACXOI0B BOJIBI.

O6meM meHooOpazoBarens Vi, (¢ yueToM 3amaca B COOTBETCTBUHU C 1. 9
npwi. 3 CHull 2.11.03-93 [25]) onpenensiercs no ¢popmyiie

VHO = K3an TTyI.H qHO + VHO.Tpl (313)

Ono =p

q (3.12)

rie K, — 3amac neHooOGpas3oBaTesi, ONpeaeNseTcss B COOTBETCTBUU C 1. 9 TpuIL.
3 CHull 2.11.03-93 [25]; T;ym — HOpPMAaTHBHOE BpeMs TYIICHUs IOXKapa B
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pesepByape, ¢ (mpuHuMaeTcs B coorBeTcTBUM ¢ 1. 3 mpwi. 3 CHull 2.11.03-93
[25]); Ouo — pacxon menooOpazoBatens, J1/C; Vyorp — 00bEM IEHOOOpa30BaTENS B
pPacTBOPOIPOBOIAX, JI.

XpaHeHue TEeHO0Opa3oBatTessi OCYHIECTBISIETCS B COOTBeTCTBUM ¢ 11. 10
npui. 3 CHull 2.11.03-93 [25].

Pacxonx BOJBI Ha OXJIAXKIEHUE TOPSIIETO U CMEXKHOTO C HUM PE3epBYapoB
Qs A/c, paBeH

= (1D +1/2 1*D¥n™)N_, (3.14)

B pe3 pe3’ pe3

o
rae |, — MHTEHCUBHOCTD MMoJauu Ha 1 M IJIMHBI OKPYKHOCTH TOPSILETO pE3ep-
Byapa, j/c (ompezensercs B coorBerctBum ¢ 1. 8.11 CHulIl 2.11.03-93 [25]);
I;" — HHTEHCHBHOCTD MOa4YM Ha | M TIOJIOBMHBI JUTHHBI OKPYXKHOCTH COCEIHETO
pesepByapa, Ji/c (onpenensiercs B coorBerctBuu ¢ m. 8.11 CHull 2.11.03-93
[25]); Dpes 7, Dpes ' — IHaMETPbI FOPSIIETO U CMEXHBIX Pe3epBYapoB 3allniiac-
MOM TPYIIBI, M; Npes . — KOJMYECTBO CMEKHBIX pe3epByapoB; N, — pacueTHoe
KOJIMYECTBO MOKapoB (OJIMH TMOXap MpH Iiomaan ckiaaa 10 150 ra u aBa mo-
’apa npu miomaan ckiazaa odonee 150 ra).

OOt pacxoJ BOJABI Ha OXJIAXJICHWE HA3EMHBIX TOPHU30HTAIBHBIX pe3ep-
ByapoB o0bemMoM 100 M° (TOpSIIEr0 M COCEIHEr0 C HHUM) HA OCHOBAHHH
n. 8.12 CHull 2.11.03-93 [25] cnenyet npunumath 20 n/c. O6mmit pacxos Bo-
Al HA OXJIAXKJACHHE IMOJ3EMHBIX pe3epBYapoB (TOPAIIETO U COCETHUX C HUM)
clieayeT nmpuHuMaTh B coorBeTcTBuH ¢ M. 8.13 CHull 2.11.03-93 [25]. OG6mmmii
pacxoJl BOJBI Ha OXJaXKJCHHE JTaQEeTHBIMU CTBOJIAMH, YUCIIO U PACIOJIOKEHUE
naeTHBIX CTBOJIOB, a Tak)Ke MX JAHAMETP OIMpPENETSIOTCS B COOTBETCTBHH C
n. 8.14 CHullI 2.11.03-93 [25]. CB0OOOIHBII HAMOP B CETU MPOTUBOIOKAPHOTO
BOJIOTIPOBO/IA CIIeyeT MPUHUMATh cornacHo 1. 8.15 CHull 2.11.03-93 [25].

Huametp nephopupoBaHHOTO TpyOOompoBoAa (KOJbla BOJISHOIO OpOLIe-
Husi) op', MM, OIPEIEIISIIOT U3 YCIOBUSI PABHOMEPHOI! pa3gadun BOIbI U3 OTBEp-
CTHI:

K _ 42 fOTB
%p_vn®3—aa’ (3.15)

rie fos — IIoIaab ceYeHHs BBITYCKHOTO OTBEPCTHS B NEp(HOPUPOBAHHOM TPY-
GOIpPOBOJE, MM”.

OO6b1uHO B IephOpUPOBAHHOM TPYOONPOBOJE MPOCBEPIUBAIOT OTBEPCTHS
nuaMmeTpoM 3 MM; pacxon u3 oaHoro orBepctusi 0,08 n/c. Paccrosinue mexay
OTBEPCTUSIMU

D rop
| e (3.16)

OTB
n OTB

rac Ny — KOJIMYCCTBO OTBepCTI/Iﬁ Ha KOJIBIIC OXJIaXXIACHH.
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Mo Benmumuam d é‘p u d, u coorBercTByromemy 'OCTy nogOuparoT TUIIBI
TpyO IS MarucTpasibHBIX, paclpeeIuTeIbHbIX U nephOpUpPOBaHHBIX TPYOO-

ITPOBOJIOB.
Hamop, pa3zBuBaeMblii HACOCOM CHCTEMBI OXJIAXKICHUS,
OXJ1 K K
He o 2 H +12H + Z 0 = Hpy, (3.17)

rae HX >10 M — MUHUMAJIBHBINA CBOOOAHBINA HANOP HA YPOBHE OPOCUTEIHBHOIO
op

Kosblia (ompezensercs B coorBeTcTBum ¢ 1. 8.15 CHull 2.11.03-93 [25]);
Z., — Pa3HOCTb OTMETOK HauOoOJee yNaJeHHOTO M BBICOKO PAaCMONIOKEHHOTO

OPOCHUTEIFHOTO KOJIbIIAa U OCH HACOCa, M.
OO61mmit 06beM BOIBI onpeensieTcs o Gpopmyne

Us = QpTr + Qs Tox (3.18)

TIC Toxn — ONIPenessieTcs cormacHo 1. 8.16 CHull 2.11.03-93 [25].
CeTH IPOTHUBOMOXKAPHOTO BOJOMPOBOJIA H PACTBOPOIPOBOJIA CICIYET MPO-
eKTHPOBATh B cCOOTBeTCTBUHM ¢ 1. 13 u 14 mpu. 3 CHull 2.11.03-93 [25].

3.4.  YcTaHOBKM NMOKAPOTYILIEHUS
BbICOKOKPATHOU MEHOU

YCTaHOBKM I0KApOTYILIEHHsI BBICOKOKPATHOM IIEHOW IIPUMEHSIOTCS

11 00BEMHOT0 U JIOKaJIbHO-OOBEMHOT'0 TYILIEHHS MOKapoB KiaccoB A2, B mo
I'OCT 27.331-87 [26], nnst TyiieHHs MMOKapOB OTACIBHBIX arperaTtoB WU 000-
PYJIOBaHUS B TEX CIIy4asX, KOr/la MPUMEHEHUE YCTAaHOBOK IS 3alMThI TOMEIIIEe-
HUS B LIEJIOM TEXHUYECKH HEBO3MOXKHO MJIM SKOHOMHYECKH HelenecooOpasHo.

1o BO3A€HCTBHUIO HA 3alUIIaEMble O0BEKThl YCTAHOBKU MOJPA3JIENAIOTCS Ha!

- YCTAaHOBKU 0OBEMHOTI0 MOKAPOTYILIECHUS;

- YCTAaHOBKH JIOKAJIBHOTO MOXKAPOTYIIEHUS IO 00bEMY.

[1o KOHCTPYKLIMK MEHOT€HEPATOPOB YCTAHOBKH MOAPA3AEISIIOTCS Ha!

- YCTAaHOBKH C Te€HEpaTopaMu, padOTaIOMMMU ¢ IPUHYAUTEIHHON Mojadueit
BO3/1yXa (Kak MpaBUiio, BEHTUISTOPHOTO TUIIA);

- YCTAaHOBKH C T€HEPATOPAMHM 3KEKIIMOHHOTO TUIIA.

OO6mue TpeOoBaHUS K MPOECKTUPOBAHUIO YCTAHOBOK IMOKAPOTYILIEHUS BbI-
COKOKPAaTHOM IEHOW MOYXKHO CBECTH K CIIEAYIOLINM:

- YCTaHOBKH JOJIKHBI COOTBETCTBOBATH OOIIMM TEXHUYECKUM TPEOOBAHU-
siM, yctanoBiienubiM 'OCT P 50800-95 [21];

- B YCTaHOBKax CJeAyeT MCIOJb30BaTh TOJBKO CIEHUANIbHbIE EHO00pa30-
BaTeld, MpeHa3HAYCHHBIE JJIsl TOJYYSHUS IEHbI BLICOKOW KPaTHOCTH;

- YCTAaHOBKH JOJDKHBI OOECIeUYMBaTh 3alOJIHEHHE 3alluIlaeMoro o0bema
MIEHOM 710 BBICOTHI, MPEBBIIIAIONIEH CaMylO0 BBICOKYIO TOYKY O0OOpYJOBaHUS He
McHee 4yeM Ha 1 M, B Teuenue He Ooiee 10 muH;
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- o0opynoBaHue, JJIUHY U TUAMETP TPYOONPOBOJOB HEOOXOAUMO BHIOM-
paTh U3 YCIOBHUS, YTO MHEPLUMOHHOCTh YCTAaHOBKM He npesbimaet 180 c;

- IPOU3BOJIUTEIBLHOCTh YCTAHOBOK M KOJIMYECTBO pacTBOpa MeHooOpa3oBa-
TNl ONMPEIENSIIOTCS UCXO0/ U3 paCYETHOro 00beMa 3alUIAEMbIX TOMEIMICHUN
B COOTBETCTBHUH ¢ pekoMeHayembiM mpuit. 3 HITb 88-2001* [19];

- IpU NPUMEHEHUH YCTAaHOBOK B HECKOJIBKMX MOMEILIEHUSX B KauecTBE
pacyeTHOro NPUHUMAETCS TO MOMELIEHUE, IS 3allUThl KOTOPOro Tpedyercs
HauOoJIbIIIee KOTUYECTBO PAaCTBOPA MEHOOOpA30BaTENS;

- IpU IPUMEHEHUHU YCTAHOBOK JIJISl JIOKAJIBHOTO MOXKAPOTYIIEHUS MO0 00be-
My 3alllMIIAEMbIE arperatrbl Win o0OpYyJOBaHUE OrPAKIAIOTCS METAUTMYECKOM
CETKOH ¢ pa3MepoM siueiiku He O6osee 5 MM. BricoTa orpaxaatonieil KOHCTPYK-
MU T0JKHA ObITH HA 1 M OOJIbIlle BHICOTHI 3alIUIIIAEMOT0 arperata win ooopy-
JOBaHUS M HAXOJAUTHCS OT HEro Ha paccTostHuM He meHee 0,5 m;

- pacueTHBI 00bEM JOKAIBHOIO MOXKAPOTYUIEHUS ONPEAEISIETCS] IPOU3BE-
J€HUEM IUIOMIAIM OCHOBAHMSI OTrOpPaXKMBAIOLIEH KOHCTPYKIMHM arperara HWIH
000pyAOBaHUS Ha €€ BHICOTY;

- BpeMsl 3allOJIHEHMS 3alMIIaeMOro o0beMa Mpu JIOKATbHOM TYIIEHUU HE
JOJKHO mpeBbimath 180 c;

- YCTAHOBKHM JIOJKHBI OBITh CHA0KEHbI (DUIIBTPYIOMIMMH 3JIEMEHTAMHM, YC-
TAHOBJICHHBIMHM Ha MUTAIOIIUX TPYOONpPOBOAAX MEpe] pacHbUIUTEISIMU, pa3Mep
bunpTpyrolel SYEHKH TOJKEH ObITh MEHbIIIE MUHMMAJIBHOTO pa3Mepa KaHalla
MCTEUYECHMSI paCTIbUIMTEIS;

- B OJHOM IMOMEUIEHUHU JTOJKHBI MPUMEHSATHCS T'€HEPaTOPbl MEHbI TOJIBKO
OJIHOTO TUNIA U KOHCTPYKIIHH;

- KOJIMYECTBO NIEHOT€HEPATOPOB ONpPEENAeTCs pacyETOM, HO IPUHUMAETCS
HE MEHEe JIBYX;

- IIPU PACIIOJNIOKEHUN TE€HEPATOPOB MEHbI B MECTAaX MX BO3MOXHOTO MeXa-
HUYECKOTO MOBPEKICHHUS TOJKHA OBITh MPEAYCMOTPEHA UX 3aILUTA;

- B YCTAHOBKAaX KPOME€ PACUETHOTO KOJMWYEeCTBa NOKEH ObITh 100%-HbIii
pe3epB eHooOpa3oBaTes;

- NpU NPOEKTUPOBAHUU HACOCHBIX CTAHIMN BOJOCHAOKEHHS YCTAHOBOK,
TpyOONPOBOAOB M HMX KpEIUIeHUs: HEOOXOAMMO PYKOBOJCTBOBATHCS TpeOOBa-
Husimu pasnaena 4 HITb 88-2001* [19];

- TpyOONpPOBOJBI CIIEAYET MPOEKTUPOBATh W3 OLMHKOBAHHBIX CTaJbHBIX
tpy0 o F'OCT 3262-75 [27].

TpeGoBaHusl K yCTAHOBKAM C reHepaTOpaMu, padoTal M
¢ IPMHYAUTEIbHON MoJa4Yeil BO3IyXa

I'enepaTopbl EHBI JOJKHBI PA3MEIIATHCS B HACOCHOM CTAHIIMU WJIM HETO-
CPEICTBEHHO B 3aIlMIaEMOM IOMEIIECHUU. B nepBoM ciydae IeHa B 3amuiac-
MO€ TIOMEUIEHNE NOAaeTCsl TMO0 HEMOCPEACTBEHHO U3 BBIXOAHOIO MaTpyOKa re-
HepaTopa, MO0 MO CHelHalIbHBIM KaHajdaM, JUaMETpP KOTOPBIX AOJKEH OBbITh HE
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MEHee TMaMeTpa BBIXOJIHOTO MaTpyOka reHeparopa, a 1iuuHa He 6onee 10 m. Bo
BTOPOM cllydae JIOJKEH ObITh oOecreueH 3a00p CBEKEro BO3AyXa WU MpHUMe-
HEHBbI NMEHO00pa30BaTeNik, CIOCOOHBIE 00PA30BBIBAThH MEHY B Cpelie MPOIYKTOB
TOpPEHUSI.

Kananel nis mojmauv meHsl JTOMKHBI COOTBETCTBOBATH KJIACCy MOKApHOU
onacHoctu KO.

B BepxHeili yacTu 3aluiaeMpIX MOMEIICHUHN TOKEH ObITh MPEAYCMOTPEH
cOpoc BO3AyXa MPU MOCTYIUICHUU TICHBI.

Ecnu miomans 3ammniaemoro nomenieHus: npesbimaer 400 M2, TO BBOJ
MEeHbl HEOOXOIMMO OCYIIIECTBIISITh HE MEHEE YeM B JIByX MECTaX, PacIoloKeH-
HBIX B POTUBOIIOJIOKHBIX YACTSAX TTOMEIICHUSI.

TpCﬁOBaHHﬂ K YCTaHOBKaM C IreHeEpaTopaMm KEKIIMOHHOI0 THIIA

VYcTaHOBKa MOXET 3allMIIaTh Kak BeCh 00BbeM MOMEIIeHHs (yCTaHOBKa
00BEMHOT'0 MOXKAPOTYILIECHHUS ), TAK U YacCTh MOMEIIEHUS WIH OTAEIbHYIO TEXHO-
JIOTUYECKYI0 eIMHUIY (YCTaHOBKA JIOKAJIBHOTO MOXapOTYIIEHUS 10 00bemMy). B
NEPBOM CIlydyae T'€HEepaTopbl pa3MEIIAloTCsA MOJ MOTOJIKOM M pacHpenesstoTcs
PaBHOMEPHO MO TUIOUIAAN MOMEIIEHUS TaK, YTOObl 00€CIeUnTh 3aM0JIHEHHE Tie-
HOM Bcero o0beMa MOMEIICHMs], BKIIOYasi BHITOPOKEHHbIE B HEM Yy4acTKu. Bo
BTOPOM CJIy4ae I€HepaTOphbl pa3MEIaloTCsl HEMOCPEACTBEHHO HaJ 3alluiiae-
MBIM YYaCTKOM MOMEIIEHHS WA TEXHOJOTUYECKON eAMHUIICH.

3.4.1. Pacyer mnapaMeTpoOB YCTAHOBOK MOKAPOTYLIEHUSA
BBICOKOKPATHO! NeHOH

Pacy€r mapamMeTpoB yCTaHOBOK MOKAPOTYILICHUs BBICOKOKPATHOM Iie-

HOM MPOU3BOJUTCS HA OCHOBAHWU METOAMKH, U3JI0keHHOH B mpwi. 3* HIIb 88—
2001* [19]. Onpenemnsiercst pacdeTHbIH 06beM V, M°, 3aIIMIAEMOr0 TOMEIICHHS
WK 00bEM JIOKAJIBHOTO MOXKapoTyleHus. PacueTHplil 00beM MoMelleHus onpe-
JeNgeTcs MPOU3BEACHUEM IUIOIIAAN M0Ja Ha BBICOTY 3alOJHEHHS] TOMEUICHUS
MEHOM, 3a HCKIIOYCHUEM BEIUYMHBI 00beMa CIUIONIHBIX (HEMPOHUIIAEMBIX)
CTPOUTETLHBIX HECTOPAEMbIX JIEMEHTOB (KOJIOHHBI, Oamku, GyHAAMEHTHI U T. 11.).
BriOuparoTcs THI U Mapka reHepaTtopa BBICOKOKPATHOM NEHbl U ycCTa-
HaBJIIMBAETCA €ro NPOM3BOJAUTEIBHOCTh IO PacTBOPY IMEHOOOpa3oBaTels
o v omua
OmnpenensieTcst pac4eTHOE KOJUYECTBO F'€HEPATOPOB BHICOKOKPATHOM MEHBI:

avio®
n="r—

, 3.19
gtK ( )

rae a — KooQQUIUEHT pa3pylieHus NeHbl; T — MaKCUMaJIbHOE BpeMsl 3aroJjHe-
HUS TICHOH 00beMa 3aIIMIAeMOro MoMeIIeHus, MuH; K — KpaTHOCTh TICHBI.
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3HadeHue KodPuIMeHTa @ pacCUUThIBaeTCs Mo popmye
a=KiKzKj, (3.20)

rae K; — ko3 PUuiueHT, yuuThIBatOIMi ycaaKy MEHbl, TPUHUMAETCS PaBHBIM
1,2 mpu BeICOTE OMenieHus 10 4 M u 1,5 — npu BeicoTe nomenieHus 10 10 m,
Ipy BbICOTE MoMelleHus: cBbime 10 M ompenensercs 3SKCIEPUMEHTAIbHO;
K2 — y4UTBIBa€T yTEUKH MEHBI, IPU OTCYTCTBUU OTKPBITHIX MPOEMOB MPUHUMA-
eTcsl paBHBIM 1,2, MpU HaTUYMKM OTKPBITHIX MPOEMOB OIPEAENAETCS SKCIEPH-
MEHTalIbHO; K3 — y4UTBHIBAaET BIMSIHUE JHIMOBBIX a30B HAa pa3pyllICHHUE IEHBI,
JUIsl ydeTa BIUSIHUS TPOJYKTOB TOPEHUS YTIIEBOJOPOJAHBIX KMJIKOCTEH 3HAUCHHE
ko3 uLieHTa NpUHUMAETCsl paBHBIM 1,5, JUIsl IpYyrux BUIOB MOKapHOM Ha-
IPY3KH OINpEAeIIseTcs] SKCIEPUMEHTAIIBHO.

MakcumanbHOE BpeMsl 3allOJHEHHUs] MEeHOW oO0bema 3allMIIaeMOro IMome-
1ieHus npuHumaetcs e 6omnee 10 MuH.

Onpenensiercs MPOU3BOAUTENIBHOCTh CUCTEMBI MO PacTBOPY MEHOOOpa3o-
Batens Q, M

ng
=1 3.21
Q 60-10° (3.21)

[To TexHHUYECKOW JOKYMEHTAIIMU YCTaHABIUBAETCS 00ObEeMHAs KOHIICHTpa-
1Ms neHooOpazoBarens B pacTBope ¢, %.
3.
Omnpenensiercs pacueTHOE KOJUYECTBO MeH000pa3oBates Vyey, M

View = ¢ Q 7107 - 60. (3.22)
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I'i1aBa 4
ABTOMATHYECKHE YCTAaHOBKH
ra3oBoro nmoKapoTryiieHus

[IpMeHeHre ra3oBbIX OTHETYIIAIIMX CPEICTB: JABYOKHUCH YTJEpoaa,
XJIAJIOHOB, a30Ta, aproHa, raJOUJUPOBAHHBIX YTIEBOJAOPOJOB U UX CMEced — MO-
XKeT 00ecreynTh TyIIeHHE OONBIIMHCTBA FOPIOYUX JKUIKOCTEH, ra30B, TBEPABIX
BeLIECTB U MaTepuanoB. OCHOBHBIMU OOBEKTAMHU MPUMEHEHUS YCTAaHOBOK ra3o-
BOT'O TOKAPOTYIICHUSI SBIISIIOTCS dHEPreTUYecKue OOBEKTHI (TpaHchopMaTOpbl
HanpspkeHueM Oosee 500 kB; kabenbHbIe TyHHENH, AXThI, TOABAJIBI U MOJIy3Ta-
’KH); MaCJIONOABAJIbI METAJUTYPrHYECKUX NPENNpusaTHil; TypOoreneparopsl TOLI,
['POC (ucnonb3yercs TEXHOJIOrHYecKas ABYOKUCH YTIEpOa); OKpPACOUHBIE 1IEXH,
CKJIa/Ibl OTHEONACHBIX >KMJIKOCTEH U JIAKOKPACOYHBIX MaTepHalioB; MOTOPHBIE U
TOIUIMBHBIE OTCEKU KOpabJiel, caMOoJIETOB, TEIJIOBO30B M AJIEKTPOBO30B; Jadopa-
TOPHBbIE TMOMEMICHHUsSI C MCIOJb30BAaHMEM OOJBIIOIO KOJIMYECTBA OrHEOMACHBIX
KUJKOCTEN; CKJIaJbl LEHHBIX MATEPUANOB (IJIs1 MULIEBBIX MPOIYKTOB CIEAYET
MPUMEHSTh a30T U IBYOKUCH YIJIEpoAa), B TOM YHCIIE TaMOKEHHbIE; KOHTYpPbI Te-
ioHocuteneit ADC (KUIKHM a30T); CKIIAJbl MEXOBBIX U3JIETUN (IBYOKHUCH yTJIe-
poJia); TMOMEIIECHUsI BBIYUCIMTEIBHBIX LEHTPOB (MAIMHHBIE 3ajbl, LEHTPbI
yIpaBJI€HUs] — TTIaBHBIM 00Pa30M MHEPIEH U XJIAJIOH); OMOJIMOTEKH, MYy3€H, apXHU-
BbI (MCIOJIB3YIOTCSI B OCHOBHOM XJIAJIOHBI U JIBYOKHUCH YIJIepOja), OAaHKOBCKHUE
XpaHWIMILA (ABYOKHCH YIiiepona). YCTaHOBKM Ta30BOr0 IMOXKApOTYLIEHUs CO-
CTaBJIAIOT 0KOJI0 15 % oT obmiero uncma AVII [28].

Crneunduka mpuMEHEHUs! YCTAHOBOK aBTOMATHUYECKHX TIa30BOT0 IOKapo-
TYLIEHUS TPEIbBIAECT 0cOOble TPeOOBaHUS K pa3pabOTUYUKaM, U3rOTOBUTENSM
U MPOEKTUPOBIIHUKAM TaKUX CUCTEM. DTO CBA3aHO C oOecrneueHreM 0e30macHom
AKCIUTyaTallui 00OpYAOBaHUSI CUCTEM ra30BOI0 MOXKApOTYIIEHMs, padoTarolie-
ro MOJ BBICOKMM JIaBJICHHMEM CKaTOr0 BO3/yXa, a30Ta WJIM Ta30BbIX OrHETYyIIa-
mux cpeactB (I'OC). Tloatomy pa3paOOTKy, U3rOTOBIICHHE, TPOCKTUPOBAHHUE,
MOHTaX M 3Kcruryatanuio Y AI'Tl ocyliecTBisier orpaHu4€HHOE YUCIIO CIenna-
JU3UPOBAHHBIX OpPraHM3alUi, UMEIOIMIMX Ha 3TO COOTBETCTBYIOIIME JIMIICH3UU.
Cpemn nux: 3A0 MDO3 «CIIEHABTOMATHKA», 3A0 «KOCMM», 3A0
«nxenepusiil Llentp-CnenaBromaruka», 3A0 «APTCOK», HITO «Actpodu-
3uka», OAO «MI'TI CIIEHABTOMATHUKA», OOO «HIIO Iloxxapnast aBToma-
trka cepsuc», OO0 «IIporuBonoxaphnas aBTomatuka-I'AJIAKC» u np.

HccnenoBanusiMm B 00JacTu pa3paOOTKU, MPUMEHEHUs, MPOECKTUPOBAHMS
YCTAaHOBOK Ta30BOr0 MOXKAPOTYIIEHUS U UX HAJIEKHOCTH MOCBSIIEHBI PabOThI
oreuecTBeHHbIX ydeHblX: H. M. MantypoBa, A. A. Pomdy, A. H. baparosa,
H. ®. ByOwips, B. A. MepkynoBa, A. ®. XKesnakosa, B. M. Huxonaesa,
C. C. IlycreiaaukoBa, I'. X. Xapucosa, 0. B. beictposa, B. A. JIutBuHOBa 1 1p.
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N3 3apy0OexHBIX MOCTABIIMKOB 00OPY/I0BaHUS YCTAHOBOK ra30BOTO MOXa-
pOTYLIECHUsI 3aCilyXKE€HHOE Mpu3zHaHue B Poccuiickon dPenepauu NOTYyYUIIA
dbupmbr «kKANSUL Inc.» (CIIA), «<MINIMAX Gmbhx» (I'epmanus), «LPG» (Hc-
nanusi), «KIDDE DEUGRA», «CERBERUS GUINARD» (IlIBeiimapus),
«TORNADO» (Asctpus), «Chubb» (Benmukoopuranus), «kEUSEBI IMPIANTI»
(Uranus), «Fire Eater “°» (Jlauns).

4.1. Knacendukanus u 00,1acTh IPUMEHEHUS
ra3oBbIX YCTAHOBOK MOXKAPOTYLIEHU S

VYcTaHOBKM aBTOMaTtuyeckue razoBoro mnoxaporymenus (YAI'TI)
NPUMEHSIOTCA U1 IMKBUAUMU TokapoB kiaccoB A, B, C mo 'OCT 27331-87
[29] u anekTpoobopynoBaHus. ['a30Bble cpencTBa HEAOCTATOYHO I(P(HEKTUBHBI
JUISL TYIIEHUSI BELIECTB, COJAEPKAIUX CBSI3aHHBIN KUCIOPO/I; BOJIOKHUCTBIX, ChI-
MyYUX, TOPUCTHIX U CKIOHHBIX K TJIEHHUIO BHYTPU 00bEMa BEIIECTB (XJIOMOK,
TpaBsiHas MyKa U Jp.); BELIECTB, CKJIOHHBIX K TJIICHUIO U TOPEHUI0 0€3 0CTyma
BO3/lyXa; TUAPUJIOB METAUIOB, MUPO(OPHBIX BELIECTB U MOPOLIKOB METAJIIOB
(HaTpuil, kanuii, Maraui, Tutad u ap.) [19]. B nocneanem cinydae s TylmeHus
nUpO(OPHBIX MAaTEPUAIOB M IIEIOYHBIX METAJIJIOB UCHOJb3YETCS JKUIKHUM a30T
[30] unu cnenuanbHble MOPOIIKOBBIE cocTaBbl. Knaccudukarus YAITI [31, 32]
IpeAcTaBieHa Ha puc. 4.1.

TexHonornyeckas 4acTb yCTAaHOBKH (TUIIOBOM BapUaHT) B 3aBUCUMOCTH OT
crnocoba XpaHeHHUs! Ta30BOr0 OTHETYIIAIIETO BEIIECTBA U KOHCTPYKTUBHOTO HC-
MOJIHEHHUS COAEPKUT:

a) MOOYILHYIO YCMAHOBKY:

- MOJIYJIM Ta30BOTO MOXKAPOTYIIECHHUS (J1ajiee — MOYJIN);

- pacnpeenuTeNnbHble TPYOOIPOBOIBL;

- HaCaJKH;

0) yeHmpanu308anHHy10 YCMAHOBKY

- Oarape ra3oBOro MOKAPOTYUIEHUS, MOAYIH WIH M30TEPMUUYECKHE pe-
3epBYyapbl, pa3MELIEHHbIE B TOMEIEHUN CTAaHLUU MOXKAPOTYILIECHUS;

- KOJUIEKTOP B CTAHLUMHU MOKAPOTYUIEHUS M YCTAHOBJICHHBIE Ha HEM pac-
IpeenuTeNbHbIE YCTPONUCTBA;

- MarucTpajibHbIN U paclpeeNuTeNbHbIi TPyOOIpOBOIbI;

- HaCaJKH.

Kpome Toro, B cocTaB TEXHOJOTMUECKOW YaCTU YCTAHOBKH MOKET BXOAUTH
noOyAuTeNbHAS CUCTEMA.

B cocraB 37€KTpOTEXHMUECKOW YacTh BXOJUT CUCTEMa OOHApyKeHUs Io-
’Kapa, KOHTpoJis 1 yrpasienus Y AI'TL
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JlJisi aBTOMaTUYeCKOM YCTAHOBKHM T'a30BOT0 MOXKAPOTYIIEHHUS] MOTYT OBITh
MPETYCMOTPEHBI CIETYIOUIME BUbI BKIOYEHUS (ITyCcKa):

- aBTOMaTUYECKHUI (OCHOBHOM);

- TUCTAaHUMOHHBIN (PYUHOM);

- MECTHBIH (py4HOR).

YcraHoBKH
aBTOMAaTUYECKUE Ta30BOTO
M0’KApPOTYILLIEHUS
1o ycnosusm xpanenus I'OC / \
[{enTpanu3zoBaHHbIe MonynbHbIe
[
Ilo komnonosxke YAI'TI |
J' l l Ilo cxeme| pazeooku mpyo
Barapen Moy N3otepmuueckue l l
E€MKOCTH =
TpybompoBoaHbIE bes TpyGHoit
PYOOTPOBOJ pa3BoJKU
Ilo cnocoby nycka
l h 4 l F
DNeKTpUYECKUit [TaeBMaTHueckui MexaHnueckuit KomOuHHpOBaHHEII

Puc. 4.1. Kinaccudukanus ycTaHOBOK aBTOMaTHUECKHX Ta30BOTO MOKAPOTYILICHUS

[lo ycnoBusiM XpaHEHHs Ta30BbIX OTHETYIIAIIUX COCTaBOB M (YHKLHO-
HainbHOMY nipu3HaKky Y AI'TI ObIBatOT LIEHTPATM30BaHHBIE U MOYJIbHBIE.

Llenmpanuzoeannas ycmanoeka — yCTAHOBKA Ia30BOI0 MOXKAPOTYIICHUS, B
KOTOPOi1 0aJJTIOHBI C ra30M pa3MeIlEeHbl B IOMEIIEHUN CTAHIIUH MOKAPOTYIICHHUS.

Mooyavnas ycmanoska — yCTaHOBKAa ra30BOr0 IMOKAPOTYIIEHHUS, COIEP-
’Kallasi OIMH UM HECKOJIBKO MOJIYJIEH Ta30BOr0 MOXKApOTYIIEHUs, 0aUIOHBI KO-
TOPBIX Pa3MEILECHBI B 3aLMAIIAEMOM IIOMEIIEHUU WIH PSAAOM C HUM.

Ha npaktuke ocHOBHBIMH KpuTepusmu BeiOopa tTuna Y AI'TI sBnsitorest:

- KOJIMYECTBO 3allMIaeMbIX IOMEIIEHUN Ha 0OBEKTE;

- 00bEMBI 3aIUIIAEMBIX TTOMCIICHUI;

- HAJIMYKE CIELHUAIBHOIO ITOMEIIECHHUs Ul pasMELLEHUs CTaHIUU I10XKapo-
TYLIEHHUS;

- YAAJICHHOCTD 3alUIaeMbIX [IOMELIEHUN OT CTAHLIUU IT0XKAPOTYIICHHUS.
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ITo cnocoby nycka Y AI'TI pactipenensitorcst CleayronuM o0pa3oMm: ¢ dJeK-
TPUYECKUM IMyCKOoM — 64,6 %; ¢ mHeBMaTH4YeCKUM ImyckoMm — 27,6 %; ¢ MexaHu-
4eCKUM (TpOCOBBIM) IyckoM — 4,4 %; ¢ KOMOMHUPOBAHHBIM ITyckoM — 3,4 %.

Mectabiii myck YAI'TI ocylmecTBASIOT U3 CTAHIUMU MOXKapoTymeHus. Jis
ATOr0 BPYYHYIO OTKPBIBAIOT KJIAMAaH PacHpeAeIuTEIbHOr0 yCTPOMCTBA HA HYX-
HOM HaIpaBJICHUH M TOJOBKY-3aTBOP Ha MYCKOBOM OajsloHe uiu Moxyie. [l
NEePUOJNYECKON MOAKAYKMA BO3AyXa B MOOYIUTENbHBIE M MYCKOBbIE OasIOHBI
MpeIyCMOTpPEHA 3aps/iHas CTaHLUA, OAJNIOH-PECUBEP U paCHpeAeIUuTeNb BO3TY-
xa. Jus 3ammTel OONbIIKX MO 00bEMY MOMEIIEHUH, a TaKkKe NpH HAIMYMU Ha
00BEKTE HECKOJIbKUX MOMENICHUH, TpeOYIOIUX NMPUMEHEHUs CUCTEM Ta30BOI0
MoXKapoTyIieHus, 4acto 3p@ekTrBHEee (M0 METATIIOEMKOCTH UM CTOMMOCTHBIM
MOKAa3aTessiM) UCIIOJIb30BaTh UIMEHHO LeHTpanu3oBaHHyto Y AT'TI (puc. 4.2).
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Puc. 4.2. llentpanuzoBanHas YAI'Tl Ha miecTh HanpaBICHUI TYILIEHUS:
1 - VATITI ¢ pabounmu moaynsimu;, 2 — YAI'TI ¢ pe3epBHBIMU MOTYIISIMU;
3 — pacmpenenuTeNbHOe YCTPOHCTBO; 4 — 3aIIOPHO-TTYCKOBOE YCTPOUCTBO;

5 — o0mmii komtekTop; 6 — myckoBbie Hienn;, 7 — CIAY

[Ipu paszpabotke ueprexein u 3kcneptuse npoektoB YAI'Tl ucnonb3yror
YCIIOBHBbIE 0003HaYeHUsI MPUOOPOB U ammnaparypsl, yctaHoBieHHble PJ[ 25.953—
90 [33], TOCT 12.1.114-82" [34], TOCT 2.601-95 ECKJI [35] u apyrumu HoOp-
MAaTUBHO-TEXHUYECKUMH JIOKyMeHTaMu. B Tabin. 4.1 mpejcTaBlieHbl YCIOBHBIC
0003HaYeHUs1, UCIIOJIb3yEMbI€ B OTE€UECTBEHHOM, a TAKXKe 3apyO0eKHOU MpaKTHKE
MPOEKTUPOBAHUS CUCTEM a30BOI0 MOKAPOTYILIECHHUS.
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Tabauua 4.1

YcaoBHble 0003HAYeHN djaeMeHToB YAI'TI

O0o3nauenne
[IpreMHO-KOHTPOJIbHBIM TIPUOOP yIpaBIEHHS [ m ARK
BeHTHIIb ¢ SIEKTPOIPUBOIOM D@ﬂ
3aMOK TPOCOBOM CHUCTEMBI ITyCKa et
P A
PoJMK U PUCTIOCOOIIEHUE HATSHKEHHS TPOCA C 3aMKaMH
CHrHAIN3aToOp JIaBJIEHNs YHUBEPCAIbHBIN @ B

BeInyckHOM Hacagok — e W ﬁ

I'os10BKa-3aTBOP € IEKTPOIPUBOJIOM

A
Kianan nBoiiHoro aeiictBust aist 6atapeir YAITI el

KHornka (mynbT, IUTOK) JUCTAHIIMOHHOTO YIIPaBICHUS

Moynb yCTaHOBKHM Ta30BOTO MOXKAPOTYILICHHUS @

JlaT4nK KOHTAKTHBIH d so

KomOuHMpOBaHHBII CBETO3BYKOBOI OTIOBEIIATEIb e

TpyOompoBOABI CUCTEM TA30BOTO MOKAPOTYIICHUS M21

banion ucnelTaTeNbHBINA IEPEHOCHOM

(6]

PacnipenenurensHOe yecTpONHCTBO

Pabora ycTaHOBKM MPOUCXOMIUT MO clieayrolien cxeme. [Ipu moxape B olHOM
U3 3alMIIAeMbIX MTOMEIIEHU cpadaThiBa€T aBTOMATUYECKAsi CUCTEMa MOXKApHOM
curHanm3aiuu (AIIC) or nByX wu3Bemarene Mo cxeme Jorudeckoro «M.
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[TyckoBoil nmpuemMHO-KOHTpoabHbIA npubdop ynpasiaenus (ITIKITY) Bkiroyaer
nH@opmannoHHoe 1abdso «l'a3 — yxonu!» U 3BYyKOBYIO CUPEHY BHYTpPH 3alllH-
Ia€MOro NOMeEIIeHus, a Takxke Tabno «['a3 — He Bxoau!» cHapyXu nomeiie-
HUSL.

ITocinie aToro, ¢ 3a1epKKOM MO BPEMEHH, TOCTATOYHOU ISl IBAKYallUH JIFO-
1eH, oJaeTcsl yIpaBIAIONIMi UMIyJibe oT myckoBoro 6soka IITIKITY na cpaba-
ThIBaHUE 3aMOPHO-NYCKOBBIX ycTpoicTB (3I1Y) Ha TpeOyemoMm pacyeTHOM KO-
nudyectBe moxaynend u 3IIY Ha pacnpenenurensHoM yctpoiictBe (PY) mo Ha-
MIPABJICHUIO TYLICHUS TOXKapa.

["a30BbIl OTHETYIIANUN COCTaB MO MAarucTpaibHOMY TpyOOIPOBOIY MO~
eTcsl B 3auuiiaemMoe nomeiienue. [lpu atom cpabaThiBaeT CUTHAIM3aTOp AaBiie-
Hus (CHY), kotopsiit BeigaeT nuHdopmanuonnsiii curaan Ha [IIKITY. [Ins Toro
YTOOBI UCKIIOYUTH JIOXKHOE cpabaTeiBanue Y AI'Tl B momenieHuu, Korjia B HEM
HaxoJATCs JIIOAW, HA BXOJIHYIO JBEpPb YCTAHABIMBAECTCS KOHLEBOW BBIKIIIOYA-
T€Jb, C TIOMOIIIBI0O KOTOPOTO MPU OTKPHIBAHUU JABEpH (B Hauaje paboyero JiHs)
[IIKITY mepeBoautcst U3 aBTOMATUUYECKOTO pekuma paboThl B pyuHoid. Ilyck
YAI'T] BO3MOXEH TOJIBKO OT KHOIKHM JUCTAHIIMOHHOTO IyCKa M IPHU 3aKPBITOU
BXOJHOW IBEPU MOMEIICHUS.

Xpanenue or"erymamero Bemiectsa Y AI'TI ocymecTBisieTcss B MOIYISX,
OaTapesx U B U30TEPMHUUYECKUX EMKOCTSIX.

bamapes 2azoso020 noscapomyuwenus — rpynmna MOAYJIEN ra3oBOro IOXa-
pOTYyIICHUs, OOBEIMHEHHBIX OOIIUM KOJUJIEKTOPOM U YCTPOWCTBOM PYYHOIO
IyCKa.

Mooyne 2azoeoeo noxcapomyuienus — GaIOH € 3alIOPHO-TTYCKOBBIM YCT-
POMCTBOM U1l XpaHEHUS U BBIITYCKA Ta30BbIX OTHETYIIAIINX BEIIECTB.

Pa6ouee naBnenue 'OC B Moaynsx u 6atapesix coctaisier 5—15 MITa.

3a cyeT BBICOKOTO JaBJIEHUs NOCTUTraeTcs Tpebyemass MHTEHCHUBHOCTH
nogaun ['OC B 3amuiaeMoe MOMENIEHUE U €r0 PacueTHOE BPEMsI BBIIYCKA.
Monaynu aBastoTcsi cCOOPOYHBIMU YHUPULUUPOBAHHBIMU YCTPOUCTBAMH, CIIO-
COOHBIMU B KOMIUIEKTE ¢ NpUOOpaMH YIPaBIECHUS CaMOCTOSTENbHO BBIMOJI-
HATH 3aJauyy MO TYyIIEHUIO mokapa. i 3amuTel HEOONbIINX MOMEIIEHUM
KJIQZOBBIX, IOMEIIEHUI C DNEKTpOHHOU anmnapatypou nnu JIBX nomyckaer-
csi npuMeHsATh MonyibHbie YAI'Tl Oe3 ucnonb3oBaHus TPyOHOW pa3BOIKHU
(puc. 4.3). Ilpu sToM Ha pe3b0y BBIXOJAHOTO MITYIIEpa MOAYJISI KPEMUTCS KO-
poTKuil oTpe3ok Tpyobl D = 20 MM, Ha KOTOPOM YCTaHABJIMBAETCS BBIMYCK-
HOW Hacagok. Tak Kak B dTOM ciy4yae MOAYJb Pa3sMEIIacTCs y CTEHBbI WU B
yIriy TMOMEIIEHHUs, BBITYCKHOW HAcaJoOK JIOJDKEH MMETh OPUEHTHUPOBAHHBIN
daken pacnbuta ¥ yros BeiOpoca, paBHbI 180° («mpucTeHHBIN») nau 90°
(«yrmoBoii»).

97



0.00

Puc. 4.3. Cxema moaynwsHO YAI'TI Ge3 TpyOHOI pa3BOIKH:
1 — momyms MI'TI 16-25; 2 — tpybonipoo; 3 — CJ1Y; 4 — BBITYCKHOM HACATIOK; 5 — MOTYIIb TTyCKa;
6 — KHOTIKA PyYHOTO MYCKa; / — JaTYUK KOHTPOJIS IBepH; 8 — Tabio «['a3 — He Bxoau!»;
9 — tabno «I'a3 — yxomau!»; 10 — 3BykoBas cupena; 11 — noxapHsie U3BeIIATENN

Cienyetr mIOMHHTB, YTO MPU UCMONBb30BaHUU Takou cxeMbl Y AI'TI paccTosi-
HUE€ MEXIY BBIITYCKHBIM HACAJKOM M CTEHAMM HE JOJDKHO MPEBBIIATH NPEAEIb-
HO JOIYCTUMBIX 3HA4Y€HMH, N0 ycnoBuio pacnsuieHus 'OC u co3nanus paBHO-
MEpHOM pacyeTHON KOHIICHTpaIuu B 00beme noMmeleHus. Pa3menenue BoImy-
CKHBIX HACaJIKOB OINPEIEIAETCS TEXHUYECKOW TOKYMEHTAIIUEN U PACUETOM.

Hzomepmuueckas emxocmv — CHELUANbHBIM pe3epByap I XpPaHEHUs
JBYOKHCH yriiepoja mpu Hu3zkom (1o P = 2,0 MIla) naBiaenuu, 000py10BaHHbIM
CUCTEMOM MOAAEP)KAHUS 3aJaHHON TEMIIEpaTypBhl.

[To cnocoby tymenus YAI'Tl gensitcs Ha yCTaHOBKM OOBEMHOTO W JIO-
KaJIbHOTO (MECTHOT0) MOXKapOTYILICHHUS.
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ITpu 0ob6vemnom noscapomyuienuy OTHETYIIAIIEE BELLIECTBO PACHpPEIEIsIeT-
Csl pABHOMEPHO UM CO3AA€TCs OTHETYyIIallas KOHLEHTpalus BO BceM 00beEME I0-
MeELIeHUs, 4To obecneynBaeT 3PQGEeKTUBHOE TYUIEHUE B JIFOOOW TOUKE MOMelle-
HUS, B TOM YHCJIE U TPYAHOJOCTYIHOM. Y CTaHOBKAa 0OBEMHOI0 MOXKAPOTYIICHHS
IpeJHa3HaYeHa AJIs CO3JaHMsl Cpelbl, HE MOJAECPKUBAIOIIEH TOpEHUE BO BCEM
o0BbeMe 3alUIIAEMOT0 MOMEIIEHUS (COOPYKEHHUS).

VYcTaHoBKM 0OBEMHOIO MOXKApOTYHIEHUS (KPOME YCTAHOBOK a30THOTO U
aproHOBOIO MOXKAPOTYILIEHUS ) TPUMEHSIOTCS JUIsl 3allUThI MoMenieHui (006opy-
JOBaHMs), UMEIOIIMUX CTAI[MOHAPHBIE OrPa)KJaolIMe KOHCTPYKIMU C Mapamer-
POM HErepMETUYHOCTU He 0oJiee 3HaUeHUM, yKa3aHHbIX B Ta0m. 4.2 [36].

Tabnuma 4.2
3HaveHus MapaMeTpa HerepMeTHYHOCTH
[lapamMeTp HerepMeTHYHOCTH, He Goxee, M O6beM 3ANMIIACMOr0 OMEHIeHHS, M-

0,016 Ot 75 mo 100
0,010 » 250 » 300

0,008 » 400 » 500

0,006 » 750 » 1000
0,0045 » 1500 » 2000
0,0030 » 4000 » 5000
0,001 Casizze 10000

[Ipu pa3zneneHun oObema 3alIUIIAEMOr0 MOMEIIEHHUS Ha CMEXHBIE 30HBI
(danpimon, GanbIIMOTOIOK U T. M.) HMapaMeTp HErepMETUYHOCTH HE JOJDKEH
MPEBBIIATH YKA3aHHBIX 3HAUYCHUN JUIS KaK10U 30HBI. [[apameTp HerepMeTuyHO-
CTU ONpEACNSIIOT 0e3 ydeTa MPOEeMOB B OTPAXKIAIONIUX MOBEPXHOCTIX MEXKAY
CMEXHBIMU 30HAMH, €CJIM B HUX NPEAYCMOTPEHA OJJHOBPEMEHHASA M0Jaya ras3o-
BbIX OTHETYLIAIMX BEWECTB. {7 yCTAHOBOK a30THOIO M aprOHHOIO MOXKapo-
TYUIECHHS MTapaMeTP HEr€PMETUYHOCTHU HE N10JKeH npeBbimath 0,001 M

Crnoco0 soxkanvno2o myuieHus OCHOBaH Ha CO3/1aHMM KOHLEHTpAIMU OrHe-
TYLIAIIEro BEIIECTBAa B MI0KAapPOOIACHOM IIPOCTPAHCTBEHHOM YYacCTKE IOMeEIlle-
HUS U MIPUMEHSICTCS JJIsl TYIIEHUS TI0KapOB OTIEIbHBIX arperatoB U 000pyo-
BaHUS MIPU HEBO3MOKHOCTH WJIM HELEeeCO00Pa3HOCTH TYIIEHUSI B 00beMe BCEro
TIOMELICHUS.

Yemanoexka nokanvroeo noscapomyuwienusi no o6vemy — yCTaHOBKa OOb-
€MHOI0 TMOXapOTYIIECHUS, BO3JACHCTBYIONIAs HAa YacTh O0ObeMa IMOMELICHUS U
(W1K) Ha OTACIBHYIO TEXHOJOTMYECKYIO €MHUILY. YCTaHOBKA JOKAJbHOIO TY-
IIEHUS aHAJIOTUYHA YCTPOUCTBY YCTAHOBKH OOBEMHOTO TYIICHUS, HO B OTJIMYHE
OT HEee pa3BOJIKa paclpeeTUTEIbHbIX TPYOONPOBOAOB BBIMOJHAECTCS HE IO
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BCEMY MOMEIICHHIO, @ HEMOCPEACTBEHHO HaJl MOXKapOoOHacHbIM 000pYI0BaHUEM.
B cnyuae, ecnu Haj 3amuinaeMbIM 000pYIOBaHUEM HEBO3MOXKHO WMJIM HELese-
COO0pa3HO MOHTHUPOBATH CTAIIMOHAPHBIN pacnpeneNuTeIbHbIA TPYyOONpPOBOI,
JIOKaJIbHBIM MOKap TYIIUTCS BPYYHYIO OT IOJYyaBTOMAaTUYECKUX YCTaHOBOK, CO-
€AMHEHHBIX MarucTpalbHbIM TPYOONPOBOJAOM CO CTAHLMEW MOKAPOTYLIEHUS.
VY CTaHOBKHU JIOKAJIBHOTO MOXAPOTYIICHHUSI IO 00beMY IPUMEHSIOTCS IS TylIe-
HUSl T0XKapa OTJEJbHBIX arperaToB WM OOOpPYIOBaHUSA B TEX ClIydasX, KOrjaa
PUMEHEHUE YCTAHOBOK 0OBEMHOTI0 MOXKAPOTYIIEHUSI TEXHUYECKH HEBO3MOMXKHO
WJITU DKOHOMUYECKH Helenecoo0pasHo.

Ha puc. 4.4 B xauecTBe npuMepa NMpeACTaBIeHa CXEMA YCTAHOBKH JIOKAJIb-
HOT'0 TIOKapoTylIieHus o ooveMy Tpex emkocrei ¢ JIBXK. BoinmyckHble Hacaaku
pacrnoJiaraloTcsi B TpeX YpOBHSIX MO BBICOTE: HaJ| 3alMLIAEMbIM 000pYyI0BaHU-
eM, 1o paboyeil mIouaaKoi u B OI0HE i cOOpa MPOJUTON Toprodei xKuai-
KOCTH.

Puc. 4.4. Texnonornyeckas cxema JIOKaJIbHO-0OBEMHOM YCTaHOBKH TO>KapPOTYIICHUS:
1 — 6arapes b8-40 (pabourie u 3armacHbIe MOAYIIN); 2 — OOIIHI KOJUIEKTOP;
3 — MarucTpalbHBINA TPYOOIIPOBO/I; 4 — BBITYCKHBIEC HACAIKH HAJl eMKOCTHIO ¢ JIBXK;
5 — BBIITYCKHBIC HACAJIKH B TIOJIZIOHE; 6 — pabouas mIomajka; 7/ — moJyIoH;
8 — 3amumaemas emkoctsb ¢ JIBXK

4.2.  OOuue TpedGOBaHMSI, NPEIbSBJIsIEMbIe K YCTAHOBKAM
aBTOMaTHYeCKHM ra3oBoro noxaporyierus (YAI'TI)

[Ipu oOcnenoBanuu cMoHTHpOBaHHbIX Y AI'TL, unu npoBeneHun 3Kc-

NepTU3bl NPOEKTHOM TOKYMEHTAallUW, clieyeT oOpallarb BHUMaHHE Ha cle-
AYIOLIME OCOOEHHOCTH UCIIOJIb30BaHUS CUCTEM a30BOT0 TYIICHHUS.

LleHTpanu3oBaHHbBIE YCTAHOBKHM, KpoMme pacueTHoro kosmuectBa ['OC,

noJKHBl uMeTh ero 100%-Hb1ii pe3epB. JlomyckaeTcss COBMECTHOE XpaHEHHE
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pacueTHOro kosimuectBa u pesepBa ['OC B H30TEpMUYECKOM pe3epByape IpHU
YCIIOBUHM 0OOOPYJIOBaHUS MOCIEIHEr0 3alOpPHO-IIYCKOBBIM YCTPONCTBOM C pe-
BEPCUBHBIM IIPUBOJIOM U TEXHUUYECKHUMH CPEJICTBAMU €r0 YIIpaBICHUS.

MonynbHble yCTaHOBKH, Kpome pacueTHoro konuuectBa ['OC, mOIKHBI
umeth ero 100%-nbiit 3anac. [Ipyu Hanmuuuu Ha 0OBEKTE HECKOJIBKUX MOTYIBHBIX
YCTaHOBOK 3arac MpeaycMaTpuBaeTcs B 00bemMe, JO0CTaTOYHOM J/Jii BOCCTAaHOB-
JeHus paboTOCIOCOOHOCTH YCTaHOBKH, cpaboTaBiieil B J000M W3 3amiuiiae-
MBbIX MOMELIEHUH O00BEeKTa. 3amac CienyeT XpaHUTh B MOJYJSX, aHAJIOTMYHBIX
MOAYJIIM ycTaHOBOK. Monynu ¢ 3amacom ['OC foJKHBI XpaHUTBCS Ha CKIIAae
00BEKTa WM OpraHU3alUM, OCYLIECTBISIONIENH CEPBUCHOE OOCTYKUBAHUE yCTa-
HOBOK TOKapOTYyIIEHUS.

YAI'TI nomxkHa obecrieunBaTh 33/IEP>KKY BBIMTYCKa Ta30BOT0 OrHETYIIIAIIIE-
ro BEIECTBA B 3aIMIIAEMOE TOMENIEHNE NTPYU AaBTOMAaTUYECKOM U JUCTAHIIMOH-
HOM IIyCKE Ha BpeMsi, He0OX0AMMOE /JI IBaKyallud U3 MOMEIEHUs JTI0eH, OT-
KJIFOUCHUE BEHTHISIMH (KOHJAMIMOHUPOBAHUS U T. 1.), 3aKPBITUE 3aCIIOHOK
(MIPOTUBOTIOXKAPHBIX KIANMAHOB U T. 1.). VHEPIMOHHOCTh YCTaHOBKHU (BpeMs
cpabatbiBaHusl Oe3 ydera BpeMeHM 3ajiepkKu Bblmycka ['OC) He n0JKHO mpe-
BeimaTh 15 c. [ogaua 95 % maccel 'OC nomkHa TPOU3BOIUTHCS 32 BPEMEHHOM
MHTEPBAaJl, HE NPEBBILIAOLINIMA:

- 10 ¢ — a1 MOYJIBHBIX YCTAaHOBOK, B KOTOPBIX B KauecTBe I'OTB npume-
HSIOTCSI COKMYKEHHBIE Ta3bl (KpOME JIBYOKHCH YIIIEpO/ia);

- 15 ¢ — o1 HeHTpanuM30BaHHBIX YCTAHOBOK, B KOTOpBIX B KadecTBe ['OC
MPUMEHSIOTCS CKUKEHHBIE ra3bl (KpOME IBYOKHCH YIIIEpO/ia);

- 60 ¢ — 9 MOAYJBHBIX M LEHTPAIM30BAHHBIX YCTAaHOBOK, B KOTOPBHIX B
kauectBe ['OC nmpumeHsIoTCs ABYOKHCH YIJIepoja WK cxkaTble ra3bl (a30T, ap-
TOH, UHEPTEH).

B nenTpanu3oBaHHBIX YCTAaHOBKAX MOJYJIH U Oarapeu ciieqyeT pa3MeniaTh
B CTAHLMSIX MOXAPOTYIIEHUs. B MOIYyIBbHBIX yCTAHOBKAaX MOAYJIM MOT'YT pacIio-
JaraTbCs Kak B CaMOM 3alllMIa€MOM ITOMEIICHHH, TaK U 3a €ro Ipeaenamu, B
HETMOCPECTBEHHOM 0M30CTH OT Hero. PacnpenenurenbHbie yCTPOUCTBA ClieTy-
€T pa3MeniaTh, Kak MPaBUIO0, B TOMEIICHUH CTaHIMKM MOXKapoTylieHus. Pa3me-
[IEHUE TEXHOJOTMYECKOI0 O00OpYIOBAHMS LEHTPAIM30BAHHBIX U MOJIYJIBHBIX
YCTaHOBOK JIOJDKHO 00€CTeurnBaTh BO3MOXKHOCTh UX OOCTY>KUBAHMS.

[Ipu moakmatoueHUM ABYX U Oosee MOAYJIeH K KOJUIEKTOPY NMPUMEHSIOT
0aJJIOHBI OJTHOTO TUIIOpa3Mepa ¢ paBHbIM HanojHeHueM ['OC u gaBieHueM ra-
3a-BeITecHUTENS (ecau B kadecTBe ['OC mpuMeHseTcsl CXKUKEHHBIA ra3) U C
paBHbIM naBiaeHueM 1'OC, ecnu npumensieTcs cxartbiid ra3. [logkmouenue mo-
OyJeld K KOJUIEKTOPY CleAyeT MPOU3BOJIUTH Yepe3 oOpaTHbIN KJIAalaH WU aHa-
JIOTUYHOE YCTPOMCTBO, aBTOMaTH4ecKu HckKiIrovawmee norepu ['OC u3 kon-
JIEKTOpA MPU OTKIKYEHUHU OAHOIO M3 MoAayleh. Moaynu, conepKaime Cxu-
KEHHBbIC Ta3bl 0€3 ra3a-BBITECHUTENS, JOJKHBI OBITH 000PY0BaHbl YCTPOUCT-
BaMU KOHTpousist ero Maccel. [Ipm ucnone3oBanuu B kadectBe 1'OC cxaroro
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ra3a, a TakKe Tra3a-BbITECHUTENs, COCYAbl 00ECHEYMBAIOTCSA YCTPOMCTBAMHU
KOHTPOJISI 1aBJIECHUS.

TpyOorpoBoibl YCTAHOBOK CJIEYET BBIMOJHATH U3 CTAJIbHBIX OECILIOBHBIX
ropsiueiepOpMUPOBAHHBIX (MM XOJOJHOAE(POPMHUPOBAHHBIX) TpPyO 1O
I'OCT 8732 wnu I'OCT 8734. Coenunenus TpyOONpOBOJOB B YCTaHOBKAX IO-
KApOTYILIEHUS JTOJKHBI ObITh CBAPHBIMHM WJIM Pe3b00OBBIMU. Ha KoHIE Kaxaoro
ydacTKa paclpefeNuTeNbHOr0 TpyOOnmpoBOJa ClEeAyeT YCTaHOBUTH TI'PS3EBYIO
JIOBYIIKY — HUNIIENb JIUHOM He MeHee 50 MM OT mocienHero TporHuka. Cuc-
TeMa pacrnpelleUTEeIbHbIX TPYOOIPOBOIOB, KaK MPaBUIIO, TOJKHA OBITH CHUM-
MeTpu4HOU. BHyTpeHHui 00beM TpyOONpoOBOAOB HE AOKeH npeBbiaTh 80 %0
o0bema xuakon aszel pacuetnoro konnuectsa ['OC npu temnepatype 20 °C.

LleHTpanu3oBaHHbIE YCTAHOBKH JIOJKHBI OBITH OCHAILEHBI YCTPOHCTBaAMHU
MeCTHOro mycka. JlJis MOIyJbHBIX YCTaHOBOK, MOJYJM KOTOPBIX pa3MEIICHbl B
3aIMIIAEMOM MMOMEIIEHUH, MECTHBIN ITYCK JOJIKEH ObITh UCKIIOUYEH, a ITyCKOBBIE
AJIEMEHThl Ha MOJYJSAX JODKHBI ObITH OJIoKHpoBaHbl. IlyckoBble ycTpoiicTBa
JOJKHBI pacroiaraTbCsi Ha BbIcOTe He Oosee 1,7 M OT moja U UMETh 3allUTy OT
HECaHKIIMOHUPOBAHHOTO MycKa. Pazmernienrue ycTpoHUCTB JUCTAHIIMOHHOTO TyCKa
JIOIYCKAETCsl B MOMEIIEHUH MOXAPHOTO MOCTa UM APYTOM MOMEILEHUU C MEPCOo-
HaJIOM, BEYIIUM KPYTJIOCYTOYHOE AEKYpPCTBO [19].

42.1. TpebGoBanusi K annaparype ynpapJjieHusl yCTAHOBOK
ABTOMATHUYECKHUX I'a30BOT0 MOKAPOTYLIEHUSA

Hns ynpasiennss YAI'Tl mmMpoko NpUMEHSIOTCS Kak CIEUalbHbIE
ycTpoiictBa u mnpubopel  ympaieHusi: «POCA-2SL», «C2000-ACIIT»,
«API'VC-IIITY», «CLP-4», «I'EPMEC», Tak M KOMIUIEKCHI TEXHUYECKUX
CPEICTB JUIsl IOCTPOEHHUS aJPECHO-aHAJIOTOBBIX CHUCTEM OOpabOOTKH CHUTHaja o
noxape ¢upm «SECURITON» (Lseiinapus), kHONEYWELL» (CILA), «eff-
eff» u «kESSER» (I'epmanus), «<SCHRACK>» (ABctpus), «kESMI» (Ounnsuaus),
«CERBERUS» (IlIBe#iiapust) u nip.

Hapsny c obwenpunsateiMu 3anavamu ais AlIC, npuGopsl ynpaBiieHus
MO3BOJISIIOT OCYIIECTBIIATH crienuduueckue QyHKIuU, onpeaensieMmbie TpeboBa-
HUSIMU HOPMaTHBHBIX TOKyMeHTOB /it Y AT'TI [19]:

- KOHTpoJb coctosiHus 1ueipoB AIIC M KOHIIEBOro BBIKIIOYATENS Ha
BXOJIHOM JIBEPH 3alIMILAEMOI0 MOMEIICHUS;

- BBOJI KOMaH/I C KJIABUATYpbl U KOHTPOJb COCTOSIHUS NEpEKI0oYaTels pe-
KUMOB pabOTBhI;

- YIIpaBJICHUE CPEACTBAMU CBETOBOU U 3BYKOBOW MHAUKALUH,

- aBTOMAaTUYECKHM MYCK CPEJICTB MOXKAPOTYLICHHUs] IPU OOHAPY>KEHUHU T1O-
’Kapa B 3alIUIIaeMOM [TOMEIICHUH;

- OJIOKMPOBKY aBTOMAaTHMYECKOIO IMyCKa MPHU OTKPHITOW BXOAHOW JBEPU B
3alMIAEMOE TIOMEILEHUE;
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- Iepexo/]l U3 aBTOMATUYECKOr0 peKUMa B PyYHOU M HA00OPOT € MOMOIIbIO
NepeKIoyaTelis pexuma padoThl;

- TECTUPOBAHUE CPEJACTB MOXKAPOTYyIIeHUs, nHAuKauu uuieiigos AIIC u
U3BeLaTeIeH.

Anmnaparypa ynpaB/IeHUs] yCTaHOBOK MOXKapOTYILIEHUsI TOTKHA 00eCeunBaTh:

a) GopMHUpOBaHME KOMaH]Ibl HA AaBTOMAaTUYECKUI IMMYCK YCTAHOBKH MOXapO-
TYIIEHUS NpU CpadaThIBAHUU ABYX MOKAPHBIX U3BELIATENICH MO CXEME JIornye-
ckoro «M»;

0) aBTOMAaTHYECKOE MEPEKIIOUYECHHUE IeNeil ynpaBlieHUs, CUTHAIU3ALUU C
OCHOBHOT'O BBOJIa 3JIEKTPOCHAOKEHMSI HAa PE3EpBHBIM MPU HCUE3HOBEHUU Ha-
NpsDKEHUs] HA OCHOBHOM BBOJIE;

B) (popMupoBaHME KOMaH/bl Ha YHOPABJICHUE TEXHOJOTMYECKHM 000pynI0-
BaHUEM, UHKEHEPHBIMU CUCTEMAaMH U BEHTUIISIIIUEH.

r) cpabaThIBaHUE C6eMOBOL U 36YK0BOU cucHanuzayull (B MOMEIICHUN T0-
’KapHOTO IMOCTa MU OXPaHbI):

- 0 BO3HUKHOBEHUH Moxapa (c paciimppoBKOil 110 HaNpPaBIECHUAM WM TO-
MELIEHUSIM B Cly4yae NPUMEHEHHUS aJAPECHbIX CHUCTEM IMOXKapHOW CUTHAJIM3a-
1uH);

- 0 cpabaThIBAHUM YCTAHOBKHU U MPOXOXKJACHUM OTHETYIAIIEr0 BEIIECTBA K
3alMIaEMOMY MOMEIICHHIO (C paciIM(PpPOBKON MO HAMpaBICHUSIM WU MOMe-
IICHUSM);

CBEMOBOU CUCHATUZAYUU

- O HaJIMYUHU HAIpsKEHUS Ha OCHOBHOM M PE3EPBHOM BBOJAX JJIEKTPO-
CHAOKCHMUS,

- 00 OTKJIIOYEHUU 3BYKOBOW CHUTHAJIM3ALMU O HEUCIPABHOCTH (IIPU OTCYT-
CTBUU aBTOMATHYECKOTO BOCCTAHOBJICHHSI CUTHAJIU3ALINH );

1) AUCTAHIIMOHHBIN MYCK YCTAaHOBKH (Y BXOJOB B 3allHIIAaeMble MOMeEIIe-
HUS, JOIYCKAETC B MOMEIEHUHU MOKAPHOTO MOCTa);

€) aBTOMaTUYECKUI KOHTPOJIb:

- DJIEKTPUYECKUX LENEH YIPaBICHHUs IIyCKOBBIMU YCTPOMCTBAMHU U LENEH
MyCKOBBIX YCTPOMCTB Ha OOPBIB;

- JIaBJICHUSI B IIYCKOBBIX OajuIOHaX U MOOYAMTENILHOM TPYyOOIpOBOJE AJIA
YAITI

) 3a/IE€pKKY BBIITYCKA ra30BOI0 OTHETYINAILETO BEIIECTBA B 3aIUIIAEMOE
MOMEIIEHHE TPU aBTOMAaTUYECKOM U JMCTAHIIMOHHOM ITYCKE Ha BpeMsi, He00Xo-
JUMOE JJIsl 9BAKyallud U3 MOMEIICHUS JII0JeH, OTKIIOUEHHE BEHTHIISIUM (KOH-
JWIMOHUPOBAHUS U T. I1.), 3aKPBITUE 3aCJIIOHOK (ITPOTHBOIIOKAPHBIX KIIAIAHOB U
T. J1.), HO He MeHee 10 ¢ OT MOMEHTa BKJIFOUYCHUS B MOMEIICHUN YCTPONCTB OII0-
BellleHHs 00 PBaKyalluu;

3) OTKJIIOUEHHE aBTOMATHYECKOrO U JUCTAHIIMOHHOI'O MyCKa YCTAHOBKH
C MHAUKAMEH OTKIIOUYEHHOT'O COCTOSHHUS MPHU OTKPbIBAHWU ABEpPEH B 3alllM-
aeMoe OMEUIEHHE.
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Ha nepsx B 3amuinaemple MOMEIICHHUS HEOOXOIUMO MpeycMaTpuBaTh yCT-
POMCTBA, OTKITFOYAIOIINE ABTOMATHUYECKHI MMYCK YCTAHOBKH MTPU UX OTKPHIBAHUU.

[lepen Bxogamu B 3alMIlaeMble MOMEIIEHUS HEOOXOIMMO MpeaycMmar-
pUBaTh CUTHAIU3ALMIO 00 OTKIIOYEHUH aBTOMATUYECKOTO MyCKa YCTaHOBKH.
B moMemieHuu mojkapHOro IocCTa WIM APYrOM IIOMEIIEHWHU C IEPCOHAIIOM,
BEAYIIUM KPYTJIOCYTOYHOE JEXKYPCTBO, JOJKHA OBITh MPEIyCMOTpEHa cge-
moeas u 36yK08as CUSHAIU3AYUU'

- 0 HEUCIIPABHOCTH YCTAHOBKH;

- 0 MaJICHUU JaBJEHUSI B MOOYIUTEIBHBIX TPYOONPOBOJIaX U MYCKOBBIX
0anoHax J10 mpeAeabHO JOMYCTUMOTO 3HAYEHHUS, YKA3aHHOTO B TEXHUYECKOU
nokymentanuu Ha YAI'TI,

- 00 HMCYE3HOBEHUM HAMNPSKEHUS HA OCHOBHOM M PE3EPBHOM BBOJIAX
AJIEKTPOCHAOXKEHUs (3BYKOBOM CUTHAN OOIIUiA);

C8emoeas CUSHAIUIAYUSL:

- 00 OTKJIIOUEHUM aBTOMATUYECKOTO Mycka (¢ pacmudpoBKO#l Mo 3alu-
[[a€MbIM HaIPaBJICHUSIM WU MOMEIICHUSIM ).

B nomenienun cTaHIIMU MOXKAPOTYIICHUS JOJDKHA ObITh BU3YyaJlbHASl UH-
MKl O MaJCHUU JIaBJICHUS B MOOYJIHUTEIbHBIX TPYOOINpPOBOAAX M MYCKO-
BBIX OaJIJIOHAX.

Ha 1-i1 aTtax
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b

Puc. 4.5. IInan 3amumaemMpIx MOMEIICHUH ¢ paccTaHOBKOK oOopynoBanus Y AI'TI
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Jns ynpasnenust cuctemamu Y AI'TI moryT ObITh MCIIOB30BaHbI CIIEIH-
aJbHbIE YCTPOICTBa U ajipecHo-aHantorossie mpudopsr AIIC.

Ha puc. 4.5 npencrasiena TurnoBas cxema pa3MelleHUus 000pyaoBaHUs
MonyabHbBIX AVYI'TI u yCTpOHCTB 3JE€KTPOYIpPAaBICHUS B JBYX CMEXKHBIX 3a-
HIMIIaeMbIX MOMelnleHusaX. B kauectBe npumepa 3PpGeKTUBHON peann3anuu
MEPEUUCICHHbIX (PYHKUIMI yNpaBiIeHUs YCTAHOBKOW Ira30BOT0 MOXKapOTyIlle-
Hus npenactasieHbl yerpoiictBa: «ACT-4.2» u «'EPMEC» («CTAJIT»), an-

pecHo-aHanoroBeiit pubop «MCU 211» («Securiton) u npubop ynpaBlieHUs
«POCA-2SL».
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Puc. 4.6. CTpykTypHas cxema CUCTEMBI JIeKTpoynpasieHus Ha 6aze «ACT-4.211»

[IKuVYII «ACT-4.211» (puc. 4.6) npeaHazHaueH sl MTPOTUBOMOXKAPHOM
3aIUThl 0OBEKTOB MPOMBIIIEHHOTO U TPa’KJaHCKOI0 Ha3HAYeHUsI IO IBYM He3a-
BHUCHMBIM HAIIPABJICHUSM ra30BOT0 MOKAPOTYIIEHHS ¢ 00ecrieYeHueM aBTOMATH-
YECKOro IMycka pe3epna nmo oooum HampaiieHusM. OOecrieueHa Bbljaya KOMaH/
JUIS YOpaBJI€HUs IPYTUMU YCTPOUWCTBaMU U nepeaada uHpopmanuu Ha [TIH.
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bnok pacmupenust st npubopoB yrnpasienus «l{ukion» npegHazHaueH
st coBmectHOM paboThl ¢ [IIIKuVYII «ACT-4.2I1» nu6o 6nokamu «I'EPMEC-
T» U CIIy)KAT 1 ynpaBieHHs MyCKOM 10 24 ra3oBblx moxayneil. K ogHomy
[IKuYII «ACT-4.211» HenocpeACTBEHHO MOXET MOAKII0YATHCS 10 4 OJI0OKOB
«{uknon» (mo 2 B Kaxaoe HampasieHue). Jyig yBeJInueHus 4ucia yrpaslise-
MbIX MonyJel Bo3moxkeH 3anyck BP «uknon» ot BP «l{uknon» (HeorpaHu-
yeHHo). [Ipubop obecneunBaeT MHAMBUAYATbHBII KOHTPOJIb Ka)JIOW BBIXOJ-
HOM MyCKOBOU 11enu Ha ucnpaBHOCTb (oTaenbHo Ha OBPbIB u K3), npunumaet
U TIepefaeT CUTHAIbl O HEMCIPABHOCTSIX M BCKPBITUU Kopliyca uinenus. [lpu-
HUMAIOT CJIEIYIOIIHE MapaMeTpbl IMYCKOBBIX HUMITYJIbCOB: HaIpsKEHHE
12 (24) B, no 2,5 (3,7) A; untepBan nmycka (JJIMTEIbHOCTh MYCKOBOT'O UMITYJIb-
ca) ot 0,5 o 10 c.

[IpubGop ynpasnenuss «'EPMEC» pa3paboran xommnanueir «CTAJIT» u
MIpEAHA3HAYEH JJI IOCTPOCHHUSI aIPECHO-AHAIOTOBBIX CUCTEM YIIPABIIEHUS a30-
BoiMu YAI'TL. «'EPMEC» nporpammupyercst 1y paboThl ¢ M3BEIIATEISIMU U
Moxayisimu «System Sensor» cepuit 200/500 nu6o ECO2000. K npubopy moj-
KJIFOYaeTCs J1Ba KOJbIEBBIX Hutekda. Yucno 3aniuiaeMbpIx HarnpapieHU ra30Bo-
ro MOKapOTYIIEHUS MOXET ObITh yBenndeHo 10 30 (puc. 4.7).

Onexkrpoynpasienue AVYII ocymiecTBiageTcss yepe3 MOIYyId aBTOMATHUKH
«'EPMEC-T» (oT onHoro no tpex Hampaniienuit). [lyck npousBoguTcst Hemno-
cpencrBeHHO OoT monyied «'EPMEC-T-1», nu6o 4depe3 0JIOKM paciIMpeHUs
«luknon» (mpu OOJBIIOM KOJHMYECTBE HCIOIHUTEIBHBIX yCTpoHcTB). Ilpu
M000M apXUTEKType CUCTEMbl 00ECIEeUMBAECTCS MHAMBUIYATbHBI KOHTPOJb
KaX10M UCTIOTHUTENbHOU 1enu. [Ipubop moanep>kuBaeT aBa pa3iMdHbIX MPO-
TOKOia oOMeHa ¢ wu3BemareaiMu. OTINYUTETbHON OCOOEHHOCTHIO CXEMBbI
pUOOPOB SABIAETCS BO3MOKHOCTh paOOThI C apECHO-AHAIOTOBBIMU JIBIMOBBI-
MU, TEIJIOBBIMU, PYYHBIMU U KOMOMHUPOBAHHBIMU MOXAPHBIMU W3BELIATENS-
mu cepun EC0O2003, CO2005, ECO2001, ESMI2251TEM.

B cocTtaB CTpyKTypbl CUCTEMBI 3JIEKTPOYIpPAaBICHUS BXOMSAT: aJpPECHbIN
MPUEMHO-KOHTPOJIbHBIM MPUOOP; MOAYJIM aBTOMATHUKHU IMOXKAPOTYUIEHUS, BbI-
HOCHBIE CUTHaJIbHBIE ycTpoiicTBa. bazoBoe ucnonnenue [TKullyY «I'EPMEC-
232» win «['EPMEC-532» oOecneunBaeT MOJHBIA HA0Op BBINOJHIEMBIX
¢bynkuuit mo HITB-88: npuém agpecHo-aHanoroBoil nHGOpMAIMU OT aAPECHBIX
AIIM B AByX KOJBUEBBIX HUIEH(ax; KOHTPOJIb BHEIIHUX LIENIEH U YCTPOMCTB;
ynpasienue AVII ¢ popmupoBannem ummylibca 3amycka npu cpabaTbIBaHUU
JIBYX WM TPEX MOKApPHBIX M3BEILIaTeNel, YCTAHOBIEHHBIX B OJIHOM 3alllMIlae-
MOM IOMEIEHUH, C TPOrPaMMHUPOBAHHON 3a/1epKKOI BpeMEHH Iycka; GopMu-
pOBaHUE BBIXOAHBIX CUTHAJIOB M KOMaHJ Ha aJpECHbIC MCIOJHUTEIbHBIE 3Je-
MEHTBI, MyJbT IeHTpanu3oBanHoro Habmoaenus ([1IIH) u apyrue ycrpoiicTsa.
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Puc. 4.7. CtpykTypHas cxema CHCTEMBI TIPOTUBOIIOKAPHOU 3aIUTHI 00BEKTa
Ha 30 HanpaBneHuil Tymenus ¢ ucnoiaszoBanuem [IIKITY «CEPMEC»

Jo 30 HanpaBieHHH OXKAPOTYLICHUS
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[Ipu6op «POCA-2SL» nmeeT § BBIXOAHBIX LENEH s MOJIKIIOYEHUS MO-
nyneit YATI'TI ¢ Bo3amoxHOCThIO paciupenus 10 16 (puc. 4.8). Tok B nenu pe-
&KUMa nycka coctaniseT 3A. B pyHKUMM yCTaHOBOK IPHU MOXKape TaKkKe BXO-
IUT MoJava yIpaBisolero UMIyJbca Ha OTKIIOUEHUE BEHTUISIHUOHHBIX MPH-
TOYHO-BBITSOKHBIX YCTPOUCTB npu cpadarbiBanuu cuctembl AIIC. C nenbio uc-
KJIFOUEHUS JIOKHBIX CpabaThIBAaHUN MPOEKTHUPYEMON CHUCTEMBI MPOTUBOIIOKAP-
HOM 3aluThl POPMHUPOBAHKE YNPABIAIOUIEIO CUTHAJA HA BKIIOUYEHUE MOJYb-
HBIX YCTaHOBOK I'a30BOI'0 MOXKapPOTYIIEHHUS] OCYIIECTBIISIETCS [0 CXEME COBIa-
JI€HUsl CUTHAJIA, IpU cpabaThIBAaHUU JBYX MOXKAPHBIX U3BEIIATENEH.

3amura NOMEIEHUN MOXKET ObITh Takke 3()(PEKTUBHO peasn30BaHa C MPHU-
MEHEHUEM aJIPeCHO-aHaJIoroBou ammapatypsl «SecuriPro MCU 211». Jlns obec-
[IEYECHHs] aBTOMAaTUYECKON IPOTUBOMOKAPHOU 3aIUThI IIOMEILEHUN UCIIOIb3YET-
cs agpecHo-aHanorosas cuctema AIIC ¢ aBTOMAaTM4ecKMM CaMOKOHTpPOJIEM. 3a-
[IMIIaeMOe IMOMENIEHHEe OO0OpYAYyeTCsl IbIMOBBIMU OINTHUKOAJIEKTPOHHBIMHU I1O-
xapHbiMu u3Benatensimu tuna SSD 531/501 ¢pupmsr «<SECURITOND.

B xaxa0M NMOMeIeHnH YCTaHABIUBAETCS TPU aIpECHO-AHAIOTOBBIX JABIMO-
BbIX m3Beraresns SSD 531/501 (. 13.37 HIIB 88—2001" [19]). Paccrosizue me-
KAy AyOnupyromuMu u3Beniatensmu 1o 2,0 M. PaccrosiHue ot usBemarens 10
CTEHBHI 2,5 M.

C 1enpio NOBBIIICHUS HAICKHOCTH MOTYUYEHHUS TOCTOBEPHONU HH(POPMALIUU
0 TI0XKape, ¢ TOYHOM aJpecalue MecTa ero BOSHUKHOBEHUs, B KAUECTBE MPUEM-
Hoil ammapatypel AIIC npunaTa rubkas MHOro(yHKIHMOHAJIbHAs amnmnaparypa
«MCU 211» ¢upmbr «SECURITON». IToakntouenne nHPOpMaMOHHBIX Napa-
METPOB B BHJIE aIPECHBIX KOMaH/ B KoiblLeByto ceTb AIIC ocymecTBusercs ve-
pe3 moaynu IOM 81.

B nexypHoM pexuMe paboThl yCTAaHOBKM MPUOOPBHI  MOMXKApHOU
CUTHAJIM3allMU OCYIIECTBIIIOT MOCTOSHHBIA KOHTPOJb 32 MOSIBICHHWEM JbIMa B
3aluMIiaeMbIx nomeeHusax. [Ipu noxape Ha NpUeMHYIO anmnaparypy noxapHoin
CUTHAJIM3allii BBIJIAETCS COOTBETCTBYIOIIMWA CUTHA O mnoxape. KomaHnHbIN
UMITYyJIbC Ha BKiIoueHue ot npubopa «MCU 211» uepe3 peneliHbld MOAYINb
IOM 81 nopaercs Ha anexrponpusog MI'TI. Ilpu 3ToM yepe3 peneiHblii MOIYIb
o0ecreunBaeTCsl BKIIOUEHUE MPEAYIPEAUTENIbHON CUTHANIM3AINK (CUpeHa, TaJo
«['a3 — yxoau!» «I'a3 — He Bxoau!») W BKIIIOUEHHUE DJIEKTPONPUBOJA 3aIIOPHO-
nyckoBoro ycrporcrsa MI'TI. OT umIysbca 3JEKTPUYECKOTO TOKA BCKPBIBAECTCS
rOJIOBKA-3aTBOp, ycTaHOBJIeHHass Ha monaysne MI'TI. OrHerymaiiee BEMECTBO U3
OaJJIOHOB MOCTYMHAET MO TPYOONPOBOJAM K HacajKaM, Yepe3 KOTOPbIE BBIXOAMT B
3alllMIIaeMOe  [OMEIIeHHe, CO3[aBas CBOMMH MapaMd  OTHETYIIALYIO
KOHLEHTpaluto. [Ipy MoCTynaeHnn OrHeTyamniero BemecTsa B MarucTpajibHbIN
TpyOonpoBoJ cpabateiBaeT curHanuzatop aasieHuss CY u BblAaeT curHai o
cpabaThIBAHUM YCTAHOBKHU HA IPUEMHBIN MYJbT.
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Puc. 4.8. ITpu6op ynpasneaus «POCA-2SL»
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IIpreMHO-KOHTpOJbHAsA anmapaTrypa MHO3BOJSET NPOU3BOIUTH OTKIIHOYE-
HUE, BKIIOYEHHUE U yNpPaBJIE€HHE BHEIIHUMH IJIEKTPUUYECKHUMHU YCTPOINCTBAMHU.
OTKJIIOUYEHNE CUCTEM BEHTWISILUM NPOU3BOIAUTCS HEMOCPEACTBEHHO OT pe-
JeWHOU rpynnbl (Harpy3ouyHas XapakTEpUCTHKA BBIXOJIHBIX KOHTAKTOB peJie
IOM-81 no U =220 B u ne 6osee | = 3,0 A) npu cpabaTbiBaHUM aBTOMATH-
YECKOM MMOKAPHOU CUTHAIM3ALMU [IPU [1OXKape.

[Mpubop ympaBnenus «SecuriPro MCU 211» ycranaBnuBaercs B Mome-
nieHuu oxpansl. Peneitnbiii Moayns «lOM 81» pazmermiaercs y 3amuinaeMoro
nomenienus. [lynpT aucranuuonnoro mycka IIJIIT (pyuHoil aapecHbIil n3Be-
martenb FT 513-30) pasmeniaercs cHapy u MoMelieHus Ha BeicoTe 1,5 M oT
oJja.

Jns nonydyenust uagopmanuu o cpadbareiBaunu Y AI'Tl u nogauve orne-
TYLIAIIETO CPEACTBA B MOMENIEHUE CIYKUT CUTHAJIN3aTOp JaBJICHUS YHUBED-
canpHbil (CHAY) (puc. 4.9). Curnanuzatop pearupyetr Ha U3MEHEHHE J1aBlie-
HUSI 3aMbIKaHUEM/pa3MbIKAHMEM KOHTAKTHOM I'PYIIIHI.

/3
e
| 2
==

Puc. 4.9. Curnammzarop naBienus yHuBepcanbubiii C/Y-M:
a — rabaputhsiii yeptexxk CHY; 1 — mrynep; 2 — kpbiika; 3 — memOpaHa,
4 — mTyHXKep; 5 — MUKPOIIEPEKITI0YaTENb;
6 — cxema snektpuyeckas npuHnunuanbHas CIY-M; 1 — nnuHHBIN BBIBOJ;
2 — CpeJHU BBIBOJ; 3 — KOPOTKU BBIBO]T
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CurnanuzaTop pacCyuTaH Ha KpYrJoCYTOUHBIA pexxuM paOoTel. TexHuye-
ckue xapaktepuctuku C/{Y-M npeacraBnens B Ta0. 4.3.

Tabmuua 4.3
Texnuyeckue xapakrepuctuku CAY-M
HaumeHnoBanue 3HayeHNe XapaKTePUCTHKHU

JaBienue paboueii ra30BOM CpeJibl 101 MEMOpaHO 0.02-12.0
curiainuzaropa, Mlla ’ ’
JaBnenue pabodeli BOJASHON WIIM IEHHOW CPEJIBI IO/ 002-15
MeMOpaHo# curHanuzaTopa, Mlla ' '
JlaBneHue cpabaTbiBaHus cUTHaiIM3aropa, MIla 0,02-0,6
Bpewmst cpabaTbIiBaHMs CUTHATIM3ATOPA, C, HE OoJiee 2
KommyTpyemslii Tok, A, He Ooee:

- HOCTOSIHHBIH 4.0

- IepeMeHHBII 3,0
KommyTtupyemoe Hanpspkenue, B, He 6oee:

- IIOCTOSTHHOE 30,0

- IEpEeMEHHOe 250,0
Macca curHaimsaropa, Kr, He 0oJiee 0,4
Cpok ciry>x0bl CHTHAINA3aTOpa, JIET, He MEHee 10

4.2.2. TpeGoBaHus K NOMEIIEHUIO CTAHIIUM MOKAPOTYILIEHUS

[lomemienust cTaHUMNA MOXKAPOTYLIEHHs, KaK MPaBHIIO, HEOOXOAUMO
pacronararh B IOJBaJ€, LIOKOJbHOM JTa)X€ MM HA NIEPBOM JdTaxke 31aHuil. [lo-
IyCKAeTCsl pa3sMEICHUE CTAHIMU IT0XAPOTYLIECHMs BBILIE IEPBOrO dTaxa, IpU
3TOM IIOJBbEMHO-TPAHCIIOPTHBIE YCTPOWCTBA 3JAaHHUM, COOPYKEHUHN JOJIKHBI
o0ecreynBaTh BO3MOXHOCTb JOCTaBKH OOOpYIOBAaHHUS K MECTY YCTaHOBKH H
MPOBEJICHUS SKCIUTyaTallMOHHBIX paboT. BbhIxoA M3 cTaHIMM CileayeT MNpeay-
CMaTpUBaTh Hapy)Xy, HAa JIECTHUYHYIO KIIETKY, UMEIOLLYIO BBIXOJ HapyxXy, B
BECTUOIONb WK B KOPUJIOP, IPU YCIIOBUHU, YTO PACCTOSIHUE OT BBIXOJA U3 CTaH-
WU 10 JIECTHUYHOW KJIIETKH HE MPEBBIMIAET 25 M U B 3TOT KOPUAOP HET BBIXO-
JIOB U3 NOMeIleHni kareropuil A u b.

[Tomemienust cTaHUUNA MOXKAPOTYIIEHUS JTOJKHBI ObITh OTAENEHBbI OT ApY-
IUX MOMEIIEHUI NPOTHUBOMOKAPHBIMU MEPETOPOAKaMHU 1-ro TMna M MepeKphI-
tiAMH 3-ro Tuna. [foMenenns cTaHIuKM HENb3s pacrojaraTh oA M HaJ IoMe-
nieHussMu kareropuit A u b. Tlomenienus craniumii 101KHbI ObITH 000PYAOBaHBI
MPUTOYHO-BBITS)KHON BEHTWIISILIMEN HE MEHEE YEM C JIBYKpaTHBIM BO31YyX000-
MEHOM, a TaKkKe TeJIe(OHHON CBSI3bI0O C IMOMELIEHUEM JIEKYPHOIO IEPCOHANA,
BEIYIIUM KPYIJIOCYTOYHOE IEKYPCTBO.

VY Bxoga B NMOMEMICHHE CTAHIMHM JOJDKHO OBITh YCTAHOBJIEHO CBETOBOE
Tabno «CTaHIMs MOXKapOTYyIIeHUs». BxonHas ABEpb JOJKHA UMETh 3allOPHOE
YCTPOUCTBO, HCKIIOYAIOIICEC HECAHKIMOHUPOBAHHBIA JOCTYII B IIOMELLECHHE
CTaHIIUU [TOXKAPOTYLICHHUS.
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IIpn Hanuuum HeckoNbKkuX HampaiaeHud nojgayu I'OC myckoBbIe dIEMEH-
Thl YCTPOMCTB MECTHOIO MycKa OaTapei (MoayJiei) U pacpeleNuTeNbHbIX YCT-
POMCTB JOJIKHBI UMETh TAOJUYKU C YKa3aHUEM 3alIUIIAEMOro MOMEIIeHUs (Ha-
npaBnenus) [19].

4.3. YCTpoiicTBO M NPUHIIMII PA0OTHI YCTAHOBOK
ra3oBoro noKaporyeHus

4.3.1. KoHCcTpyKIHsi yCTAHOBOK ra30BOro Mo:KapoTyleHus

OCHOBHOI OCOOEHHOCTBIO YCTAaHOBOK I'a30BOT0 MOXKAPOTYILIEHUS SIBJISI-
€TCsl HAJIMYUE CIELMAIBHOM CUCTEMBI XpaHEHUs OrHeTyIamero semecrtsa. Y AI'TI
[0 CBOEW KOHCTPYKIIMH PA3IMYAIOTC OONbIIMM pazHooOpazueM. OrHeryiiamiee
BEIIECTBO B YCTAHOBKE MOXET HAXOAUTHCSA B MOAYJSX (OajloHax), Oarapesix U B
M30TEPMHUECKUX EMKOCTSIX. MOAynu MOTyT OBITh CIEAYIOUIMX THUIIOPAa3MEPOB IO
oobemy: 8; 10; 25; 40; 50; 67,5; 80; 100; 150 u 160 .

3A0 M33 «CneuaBroMaTuka» — BeAyIIUNA pa3padOTYMK U TMOCTaBUIUK
cpeactB YAI'ITI B Poccun. 3aBon cepuiiHo Boimyckaer Y AI'Il mmpokoro cnek-
Tpa TUNIOPA3MEPOB U KOHCTPYKIUA. Moaynu 1M2-8 ucnonib3yroTcst AJisl 3alUThI
HEOOJbIINX TOMEIIEHUM W MPOCTPAHCTB 3a MOJBECHHIMU NOTOJIKAMH U B
danpmmonax (puc. 4.10).

1100

,
E

170

Puc. 4.10. Koncrpyxkiust moayns 1M2-8:
1 — 6amon; 2 — 3amopHo-myckoBoe ycrpoiicTo (3I1Y); 3 — muponatpoH; 4 — mkad
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Koncrpykus moayneit 1M2-8 noctaTouHo mpocTa, a ajs ya00CcTBa MOH-
Taxa U ynydmeHus auzaiina Y AI'TI BeinosiHeHa B 3aKpbITOM MIKady, KOTOPBIA
MOXKET pa3Melarbcs HamojgbHo. O0a MOIyNs MMEIT MYyCK OT MUPONATPOHOB
tumna [1I1-3, pazmemennsix B 3ITY I'3CM (aBTOMaTHueckas rojioBKa-3aTBOP JJIsI
BBIITyCKa 3apsi/a).

Kommnekt moayneit Tuma 1M1-40 (puc. 4.11, a) (aBTOMaTHYECKUIA C dIICK-
TPUYECKUM IIYCKOM) COCTOUT M3 OJIHOM WJIM HECKOJBKUX CEKUUH, B KAXKIYIO U3
KOTOpBIX BXOAAT ABa 40-TUTPOBBIX OaljioHa C OTHETYIIAIUMM BelecTBoM. Bee
OaJIJIOHBl CMOHTHUPOBAaHbl Ha OCHOBAaHMM MeTaiMueckoil pambl. Ha 40-
JUTPOBBIX OaJUIOHAX YCTaHOBJIEHBI royioBkU Thna I'3CM.

BoinmyckHble ToJIOBKM OajuIOHOB COEIMHUTEIbHBIMH TPYOKamMu CBSI3aHbBI C
OOIIKMM CEKIMOHHBIM KOJLIeKTOpoM. Moayabs 2M1-40 (puc. 4.11, 6) ominvaercs
YCTPOMCTBOM MHIAMKATOpa KOHTPOJIA nmotepu Maccel. Ha mepenHeil nanenu mo-
IyJIEd YCTaHOBJIEHBI MAHOMETPBI U PYKOSITKH PYYHOTO ITycka roiosBok I'3CM.

Puc. 4.11. Koncrpykuus moayneit 1M1-40 () u 2M1-40 (6):
1 —momymns 1M1-40 u 2M1-40; 2 — 3I1Y; 3 — muponarpoH; 4 — HaKUIHAs TaiiKa; 5 — pydHOH MyCK;
6 — pama; 7 — IPUCOCAMHHUTENBHBIN IITYIIED; 8 — MHAMKATOP MacChl; 9 — BECOBas IIIOMIA KA

B monyne 1M1-40 kitouenue roioBku ['3CM ocymiecTBIsS€TCS 3JIEKTPO-
pUBOJIOM ¢ moMmolnsto nuponaTpona tuna I1I1-3. KonuuectBo 6amioHoB ¢ or-
HETYIIAIUM BEIECTBOM MOXET ObITh YBEIMYEHO 3a CUET CEKIUU HAOOpHOI,
cocrositied u3 yerbipex 40-TUTpOBbIX OaJIIOHOB, CMOHTUPOBAHHBIX MEXKIY CO-
0ol KoJuIeKTOpaMu. MOJyNu SIBJISIFOTCSL aHAJIOTaMU PaclipOCTPAHEHHBIX U paHee
BBIITYCKABILIMXCSl YCTAHOBOK C 3JIeKTporryckoMm tuna bAI'D u YAI'D.
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B 6arapeto xnagonoBoro noxkaporyiienus 152-10-40 (tabin. 4.4) ¢ anextpu-
YECKUM ITyCKOM BKJTIOYAETCS OT ABYX 110 AecsTd 40-TUTpoBBIX OAIIOHOB (pabounx
U PE3EPBHBIX) C IMMYCKOBBIM OayuioHOM (3amopHasi rosioBka turna ['3CM). B Gatapee
2b2-40 (Tabx. 4.5) ucnonb3yercst orHetymiarniee BemiectBo tumna CO;.

Tabmuna 4.4
OcHOBHBIE TeXHUYECKHUE JaHHbIe 0aTapeii X1a0HOBOTr0 mokapoTymenus Tuna 1652-10-40
Pabounii 0anon Y =40 1
o o o o o o o o =
HaumenoBanue 5 I I I I I I I b
N ™M <t ') O [ 0 o) <
I = = T I < T <
Komnexrop M1, Mm 32x3 | 38x3 57%x3,5 68x4
A 530 | 770 | 1010 | 1250 | 1490 | 1730 | 1970 | 2210 | 2450
["aGaputel, MM B 320
C 1840
KomuuectBo 6anmionoB 2 3 4 5 6 7 8 9 10
Macca Gatapeu, Kr 149 | 185 | 229 | 280 | 343 | 387 | 438 | 482 | 533
MakcumarbHast | xmagon 114B2 | 120 | 180 | 240 | 300 | 360 | 420 | 480 | 540 | 600
3arpyska
TOC, xr | X1a10H 125 72 | 108 | 144 | 180 | 216 | 252 | 288 | 324 | 360
Sanmmaemsri | X1a1oH 114B2 | 134 | 201 | 268 | 335 | 402 | 469 | 536 | 603 | 670
00BeM, M |xazon 125 324 | 486 | 648 | 810 | 972 | 1134 | 1296 | 1458 | 1620

Tabnuma 4.5
OcHoBHBIE TeXHUYECKHUE JTaHHBIE 0aTapeii ¢ AByoKkHChI0 yriepoaa (COy) Tuna 2B2...10-40
PabGounii 0anon Y =40 1
o o o o o o o o =
HaumenoBanmue 5 5 5 Nl Nl i Nl Nl &
I o) <t v ) o~ ) o) <
4=} 2} =) 2} 2 4= =) =) n
@\ @\ @\ @\ @\ @\ @\ @\ N
Komnexrop I, mm 32x3 | 32x3 | 32x3 | 40x5 | 40x5 | 40x5 50x6
A 580 | 870 |1160 | 1450 | 1740 | 2030 | 2320 | 2610 | 2900
["aGaputel, MM B 320
C 1700
KomnuuectBo 6anmionoB 2 3 4 5 6 7 8 9 10
Macca 6arapeu, Kr 150 | 230 | 310 | 390 | 470 | 670 | 760 | 880 | 940
Marcimatehas sarpysia 48 | 72 | 96 | 120 | 144 | 168 | 192 | 216 | 240
COz, KIr
Bamumaemblii 00beM, M 88 | 132 | 176 | 220 | 264 | 308 | 352 | 396 | 440
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B Oarapee ocyuiecTBisieTcsl aBTOMAaTUYECKUN KOHTPOJIb IIOTEPU MAaccChl
OC. Bce y31bl pacnofiockeHbl Ha o0LIel paMe, KoTopasi Cliepeau 3aKpbiTa MaHe-
J610. B MOynsiXx MOTyT OBITh MCIOJIB30BaHbl BCE BUJIbI T'a30BbIX OTHETYIIALTUX
COCTaBOB.

Hcnonp30BaHuE IHEBMONPUBOAA OT CHELUAIBHOIO IIyCKOBOrO OaiioHa
(OI1b) unu ¢ MOMOLIBIO JaBIEHHUS CaMOI'0 OIHETYIIALIETO CPEACTBA MO3BOJISIET
3HAYUTEIBHO YIPOCTUTHh CXEMY DJIEKTPOYINPABIEHHUS MYCKOM YCTAaHOBKHU IMOXa-
pOTYyILIEHUs, a caM 3allyCK Bcell OaTapen OCyHIECTBIIATh NIPU NOJa4e dJIEKTpUYe-
CKOT'O MMITYJIbCA TOJIKO HAa OAWH MUPONATPOH WM OJUH 3JIEKTPOMArHUTHBIN
kiaman moayist Y AT (puc. 4.12).

5
\ Beimyck 'OC

| N ] -

6
CaY & CLY

I11

1300V 1

Puc. 4.12. Cxema 6atapeu tumna 1b ¢ 31eKTpOTHEBMaTHUYECKUM ITYCKOM
OT CIIEIUATBHOTO TTyckoBoTo Oamiona (JI1b):
1 — GaToH MyCKOBO; 2 — OAJIJIOH ¢ OTHEeTyImanum cpeacrsom; 3 — 311V,
4 — BBITYCKHOM TPYOOTIPOBO/I; 5 — KOJIIIEKTOP; 6 — 0OpaTHBIN KIlanaH;
7 — xonnexTop mueBMorrycka; 8 — CIIY; 9 — MaHOMeTp MOKa3bIBAIOIIHIA

Jlanmee naBiIeHHMEM a30Ta W3 MYCKOBOro OajioHa (MM MOBBIIICHHBIM
JABJICHUEM BBIXOJISIIIIEr0 OTHETYIIAIIEro CPeACTBAa U3 MEPBOr0 MOAYJs), ye-
pe3 pykaB Bbicokoro namienusi (PBJl), ocymectBisercs Bkiawouenue 3I1Y
OMK Ha Bcex pabounx moayisx. Uepes 00U KOIIEKTOP YCTAHOBKH U Ma-
ructpaibHblid Tpyoonpooa ['OC noaaeTcs B 3amuIiaeMoe MoMeIieHue.
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Konctpykiust Gataped C SJIEKTPOMArHUTHBIM U MPOMEKYTOUYHBIMU
MMHEBMOKJIallaHAMU MOJIyJiel mpeacTaBieHa Ha puc. 4.13.

6
¥3
> 2
4 i Puc. 4.13. Koncrpykius Garapeu c 3Jek-

tpomarHuTHeIM ~ (3IIY  OMK  mepBsiit
MOJIyb) M MPOMEXKYTOYHBIMH ITHEBMOKJIA-
[MaHaMU MOJTYJICH:
1 - monymu MITI; 2 — 3I1Y; 3 — pykas
1 Bbicokoro nasienus (PB/]); 4 — PB/I nues-
MOTYCKa; 5 — oOpaTHBIN KiamaH; 6 — KoJI-
JeKTOp; 7 — TPYOOIPOBOJI K 3aLIUIIAEMOMY
MTOMEIICHHIO

Habop uznenuii, obecneunBaromMx CUCTEMY MTyCKa, COCTOUT U3 MyCKaTesl
(37IEKTPONUPOTEXHUUECKOTO WU 3JIEKTPOMArHUTHOIO), ITyCKOBOT'O MTHEBMOIIPO-
BOJIa C ITHEBMATUYECKUM IyCKAaTEJIEM U BXOJIUT B KOMIUIEKT MOCTABKH «KOM-
IIekTa moxayJsen». IlpuHuunuanbHas cxeMa dJIEKTPOIHEBMAaTUYECKOro IyCKa
npejcTaBieHa Ha puc. 4.14, a, 6.

Bemmyck ['OTB u3 Moayneil KOMIUIEKTa MOKET OCYIIECTBISATHCS B JIFOOOH
[IOCJIEA0BATEIBHOCTU. IIpu 3TOM cXeMe ImycKa KOMILIEKT MOKET UMETh HECKOJIb-
KO TPYIII MOAYJIEH U, COOTBETCTBEHHO, HECKOJIBKO ITYCKOBBIX MOAYJIEH, HA KOTO-
pPBIX YCTAHABIIMBAETCS BJEKTPUUECKUHA MycKaTedb (dMEKTPOMAarHUTHBIA WU
ANEKTPONUPOTEXHUUECKUN) (KpailHuM ciiydaid — BCe€ MOAYJM KOMIUIEKTA SIBIISIFOT-
Csl MYCKOBBIMHM). MOAYIM BHYTPH KaKIOW TPYMIbI COEAMHEHBI MEXIY COOOi
IIyCKOBBIM ITHEBMOIIPOBOAOM. IIpu mojgaue 31eKTpruiecKoro UMITyJIbCa Ha IIyCKO-
BOM MOAYJb Ipymbl Ipoucxoaut Belyck 'OTB u3 Hero B Hy:)KHOM HampabJie-
HuU. OJJHOBpEMEHHOE CpabaThIBAHUE BCEX MOAYJIEH KOMILJIEKTa 00eCIeynBaeTCs
[IoJa4yel IEKTPUUYECKOr0 CUTHaja Ha BCE ITyCKOBBIE MOAYJIM KOMIUIEKTA.

[Ipu nmocnenoBaTenbHOM CpabaThIBAHUU MOAYJIEH KOMILJIEKTa BCE MOIYIHU
0053aTEeNbHO JTOJKHBI KOMIUIEKTOBAaThCS OOpaTHBIMM KJlalmaHaMH, UCKIIIOYaro-
mumu nonaganue 'OTB B monynu, Beimyck ['OTB u3 xoTopbix yke ObuI mpo-
M3BEJICH COIJIACHO aIrOpUTMY PabOThl KOMIUIEKTa MOTYJIEH.
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Puc. 4.14. CxeMbl 2JIEKTPOITHEBMATHUECKOTO MyCKa MOAYJIEH:
a — TIoCIIeI0BaTENbHbIN MMYCK; 6 — NapajuIeIbHbIA MyCK

3A0 «APTCOK» uncnone3yet moaynu cepun MI'TI 50-60, MI'TI 50-80 u
MII 50-100 ¢ pabouum pasnenuem 10 5,88 Mlla, a taxke MI'TI 16-25, MI'TI
16-40, MI'TI 16-80, MI'TI 16-100 ¢ paGouum nasnenuiem ao 14,7 MIla.

[lepBas uudpa 50 u 16 B HaumenoBanuun MI'TI o6o3HayaeT quamerp cu-
(boHHOI TpyOKH, MM, a BTOpas nudpa ykazbIBa€T BMECTUMOCTb MOAYJIH, JI.

OTnnuurtensHo ocobeHHOCThI0 Moayied MI'TI siBnsiercs ucHoab30BaHUe
3aMOPHO-MTYCKOBBIX YCTPOUCTB ¢ 3iekTpoMarHuTHbIM (3I1Y DOMK) u mHeBmo-
npuBogamu (D11b) MHOrOpa3zoBoOro 1eMcTBUS.

OAO «MI'TlT CIIEHABTOMATHUKA» BblyckaeT yHU(PUUIHUPOBAHHBIE
MOJYJIHM Ta30BOT0 MOXAPOTYLICHUS ISl XJIaJOHOBBIX OTHETYLIAIIMX COCTABOB.
Moaynu razoBoro noxkapoTtymienuss MITX38-50/100-403 u MI1X38-50/100-468
MpeIHa3HAYEeHbI JJIsl XPAaHEHHsI M BBINYCKA ra30BbIX OTHETYIIAUIUX COCTABOB —
xnanona 125XII, xmamona 318 «Urmep» (318C), xmanona 227ea (FM 200),
xnagona 114B2 (Halon 2402), xmagona 13B1 (Halon 1301) (ta6u. 4.6). Moay-
I UMEIOT PYy4YHOM, ITHEBMATUYECKUU U DJIEKTPUYECKUU IIYCKU U MOTYT KOM-
IIJIEKTOBAaTbC pyKaBamu BbICOKOro nasieHus PBJI. Moaynu coOTBETCTBYIOT
KIIMMaTU4eCKOMY HcnonHeHut0 «O» karteropum pasmemenus 4 no ['OCT
15150-69 B nuanazone temnepatyp ot —10 go +50 °C.
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Tabmmua 4.6

OcHoBHbIe noka3aTeau moayJaeid MITX38-50/100-403 u MITX38-50/100-468

H . MIIX38- MIIX38- MIIX38- MIIX38-
AUMCHOBATHE HoKAsaTEICH 50-403 100-403 50-468 100-468
EmkocTs OaimtoHa, J1 50 100 50 100
Komnuectso I'OC, MakcuMaIbHOE, KT
- xnazgoH 125XI1 (FE-25) 45 90 45 90
- xnagoH 3181 («Mrmep») 55 110 55 110
- xnajioH 227ea (FM-200) 55 110 55 110
- xnazgoH 114B2 (Halon 2402) 75 150 75 150
MaxkcumanbpHOoe pabodee gaBlieHuE, 4.0 4.0 6.3 6.3
MITIa
YCTporcTBO 3IIEKTPOITyCcKa ITuponarpos |ITuponarpon| Conenounn | ConeHoun
DR2005/C1 | DR2005/C1
wnu [II1-7 | wmm TITT-7
Macca moyns 6e3 3apsizia, KT 57 85 58 86
[TepnoAMIHOCTH OCBHICTEILCTBOBA-
8 8 8 8
HHA OaJlIIoHa, JIET
Cpok ciry>x0bl 10 CIHCaHus, 115 115 115 115
HE MEHee, JIeT

Mopaynu tuma MIIT-40 (150) HITO «IloxkapHasi aBTOMAaTHKa CEpBHUC»

NpeaAHa3sHAUYCHbI [OJII HMCIIOJB30BaHUA B NCHTPAIM30BaAHHBIX

YATTI (puc. 4.15, Tabn. 4.7).

Puc. 4.15. Croiika moHTakHas nByxpsiaHas CM/I-40 (a);
MOJTyJTb TIOXapoTyineHus razoBeiid MITT-40 (6):
1 - 3I1Y; 2 — Moaynb; 3 — KpENEKHBIA XOMYT
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OTnMYUTENPHOM OCOOEHHOCTHIO MOJYJIEH 2 SBISETCA HAIWYUE JBYX
3alOPHO-NTYCKOBBIX YCTPONCTB ¢ mnupomnatpoHamu tuna 3I[1Y-40-24-2 1, c
1esnblo cokpaienus: Bpemenu nogauu ['OC, nossinienus: Hagexxnoctu Y AI'TL a
TaK)X€ BO3MOXXHOCTHU 3alIUTHI JIBYX MOMeUIeHuH. Moaynu Kpemsrcs K CTeHE C
MOMOIBIO CHEIHAIBHBIX XOMYTOB 3.

Tabnuma 4.7
TexHuYeCKHe XapaKTEePUCTUKH CTOEK MOHTAXKHBIX
CM/I-150, CMI-40, CMO-40 u CMO-150
O6o3nauenue Tun Yucao PaGouee BmectumocTs
CTONKH MonyJieit MonyJieit napjenue, Mlla MOIYJIs, JI
CM[I-4-150-80 MIII-150 4 14,7 80
CM/I-12-150-80 MIIT-150 12 14,7 80
CM/I-8-150-100 MIIT-150 8 14,7 100
CM/1-20-150-100 MIIT-150 20 14,7 100
CM/I-10-40-80 MIIT-40 10 3,92 80
CM/I-12-40-100 MIIT-40 12 3,92 100
CMO-2-40-80 MIII-80 2 3,92 80
CMO-6-40-80 MIIT-80 6 3,92 80
CMO-6-40-100 MIIT'-100 6 3,92 100
CMO-2-150-100 MIIT-100 2 14,7 100
CMO-10-150-100 MIII-150 10 14,7 100

Monynu B Oarapee YAI'Tl Moryr MOHTHpPOBaTbCS B CTOMKax B OAMH Psif
wiu B ABa psaa. Ha puc. 4.15, a nokazan monTtax monyneit MIII'-40 Bmectumo-
cteio 40 1 B aAByxpsanHou croiike CM/I-40. B 1ByXpsiAHBIX MOHTQKHBIX CTOMKAX
MoxeT paszmemarbcsa 10 20 monyneid tuna MIII. OpHOpsiAHBIE MOHTa)KHbBIE
CTOMKHU UCTIOJB3YIOTCA 11 pasmenienns 2—10 moayneil.

Mooynw 2azosozo noxcapomywenus muna MI'X (OOO «IIpoTuBomnoxap-
Has aBTomaTuka-I'AJIAKC») mpencraBnser co0oit OauioH C  3amopHO-
mycKoBbIM ycTporicTBoM (3I1Y), B kauecTBe KOTOPOTro MOT'YT OBITh UCIIOJIB30Ba-
Hbl TNHPONATPOH, rojoBKa-3aTBOp [3CM wunm SIEKTPOMarHWTHBINA KJIallaH
(puc. 4.16). Monyns npeiHa3HAYCH VIS JUTMTSILHOTO XPAHESHUS 0] IaBJICHUEM
ra3oBbIX OTHETYIIAIIUX BEIIECTB U UX IKCTPEHHOTO BBINYCKA JJI TYLIEHHUS MO-
&Kapa 00bEMHBIM UJTU JIOKAJIBHO-00bEMHBIM c11IOcOO0OM. MOy/b UCTIONB3YyETCS B
COCTaBE LEHTPAIN30BAHHBIX U MOJYJIbHBIX YCTAHOBOK aBTOMATHYECKOr'O Ta30-
BOT'0 MOXKapoTywmeHuss. Moayiab COOTBETCTBYET KJIMMATUYECKOMY HCTIOJIHEHUIO
VY XJI, kareropust pazmenienus 4 mo 'OCT 15150, remnepatypa OKpyX aromiero
Bo3nyxa oT —30 go +50 °C. 'aGapuTHbie pa3Mepbl JaHHOTO MOAYJSl MPEICTaB-
JeHsbl B Ta0. 4.8.
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Puc. 4.16. I'aGaputasie pazmepsl Moayieit MI'X «I"TAJIAKC»
Tabmuna 4.8
I'a6apuTtHbie pa3mMepsbl MoayJieil ra30Boro no:xxkaporymenus tuna MI'X
T " Pa3zmepbl, MM
HII MOAYJIA CIIOJIHECHHE H H1 L L1 D d
MI'X(125-25-12) 1235 965
MI'X(125-32-12) A 1490 1220 650 270 M27x1,5
MI'X(125-40-12) 1685 1415 219
MI'X(65-40-18) 1800 1490
MI'X(65-50-18) . 2120 | 1s10 | ©09 | 300 M36x2
MI'X(65-80-32) 1870 1085
MI'X(65-100-32) 2085 | 1200 | 1200 | 080 | 357 | M52x2

B cnydyae HEOOXOIMMOCTH BO3MOXHO M3rOTOBJIEHHWE MOJYJIEH ¢ OauioHa-
MH BMeCTUMOCTBIO 70 40 11 ¢ 3IIY I'3CM nig yCTaHOBKM B TOPU30HTAJIBHOM
MOJIOKEHUH, HAMpuMep, Ui pa3MeElIeHuss B MPOCTPAHCTBE MO (habIINOIOM
3amuinaeMoro nomernieHus. OOmui BUI TOPU3OHTATBLHOTO MOJYJISI MPE/ICTaB-

JieH Ha puc. 4.17.

Bri6op tumna moayneit u croek st MIID onpenensiercst TpeOyemMbIM pacueT-
HBIM KOJIMYECTBOM MOJyJIEH, UX BMECTUMOCTBIO, HAIMYMEM TPeOyeMOro pesepaa,
YCIJIOBUSIMU y100CTBA pa3MEIICHHSI B OMEIICHUH CTAHIIUU MOXKAPOTYILIECHUSI.
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Puc. 4.17. Moaynb rOprU30HTAIBHOTO PACIIOIOKEHUS

Hcnonb3oBanue pazHooOpa3HbIX BUAOB M KOHCTPYKIHMH MOAyled M UX
KOMIIOHOBKA NO3BOJISIIOT OCYIIECTBISATh MHOTOBAPUAHTHBIE CXEMHBIE PELICHHUS
10 IPOTUBOIOKAPHOM 3aluTe OOBEKTOB Pa3IMYHOrO HazHaueHus. Hampumep,
4acToO Ha MpakTuke ¢ nomoibio Y AI'TI 3anuiinensl moMenieHnus: BBIYUCIUTEb-
HBIX LIEHTPOB, cepBepHbIX, ATC, KOTOpbIE UMEIOT HE TOJIBKO OCHOBHOE padouee
MOMEIIEHHE, HO U CBOOOAHOE MPOCTPAHCTBO 32 MOABECHBIM MOTOJIKOM WIH B
(danpmmnonax, rae MOXET pa3MellaTbcs MoXapHas Harpy3ka B BUJE CHUIIOBBIX U
KOHTPOJIbHBIX Ka0eseil ¢ 00IbII0N HACKIILEHHOCTBIO CrOPAaEMbIMU MaTEpPUAIOB.
B sTom ciiydae TpeGyeTcst NpoM3BECTH paclpeieieHre OrHeTYIAIIEero CpeicTBa
B 3all[MII[aeMbIC MPOCTPAHCTBA Pa3IUIHOTr0 o0Obema (puc. 4.18).

OTO NOCTUTaeTCs MPAaBUIBHON TPAacCUPOBKOW CETH TPyOONpPOBOIOB, ONTH-
MaJbHbIM BBIOOPOM THIIA HACAJKOB M MCIOJb30BAHUEM CPEJCTB paHHEro0 OOHa-
PY’KEHHU Mo)Kapa He TOJIbKO B 00beMe pabouero MmoMeleHus, HO U 3alluiiae-
MBIX TEXHOJOTHYECKUX IPOCTPAHCTBAX.
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Puc. 4.18. Texunomnoruueckas cxema moaynsHoit YAI'TI mo 3amure
MOMEUICHHS U MPOCTPAHCTBA (PaIbIITIONA:
1 — Moy MI'TI 16-40; 2 — marucTpanbHbIii TPyOOTIPOBOI;
3 — pacrnpenenuTenbHbIH TPYOOIIPOBO/I; 4 — BRITYCKHOW HACAI0K B IIOMEIICHUN;
5 — BBINTyCKHOM Hacanok B anbmmoiy; 6 — CIY; 7 — moskapHbie N3BEIIATEINH;
8 — npubop ynpasnenus; 9 — 6ok nuranus; 10 — KHOMKa AMCTAHIIMOHHOTO ITyCKa;
11 — tabno «I"a3 — yxomu!»; 12 — tabno «I"a3 — He Bxoau!»; 13 — 3BykoBas cupeHa

B nocnegnue roapl Haxonatr mupokoe npumeHenue Y AI'Tl ¢ uHepTHBIM
OTHETYHIAIIUM Ia30M aproH. JTO OJHOATOMHBIM U MHEPTHBIN 110 CBOMM CBOMCT-
BaM Ta3, HE BBI3BIBAIOIINNM KOPpPO3HIO. B OoTiIMUME OT XJIaJOHOB aproH MEHEe
BpEIEH I YEJOBEKa Ja)ke MpPU MAKCHMAaJbHBIX KOHIEHTpauusx. B cepuitHO
BBIITYCKA€MOM yCTaHOBKE aproHoBoro mnoxkaporymeHus (puc. 4.19) dupms
«EUSEBI IMPIANTI» (MTanusi) npuMeHsieTcs CUCTEMa aBTOMAaTHYECKOTO
YIPaBJIEHUS C UCIIOJIB30BAHUEM YCTPOKCTB ITHEBMO- U DJIEKTPOITYCKA.

Moaynu mu3roraBnuBaroTcsa BMecTUMOCTBIO 40; 67,5; 80 u 140 11 co cTaH-
JapTHBIMU KOJUIEKTOpamu Ha 2, 3, 4 u 6 moayneidl. MakcuManbHOE 1aBJICHHE B
o6ammonax 20 MIla. B KOHCTpYKIIMM yCTaHOBKM KOMaHJa Ha 3alyCcK MpPOU3BO-
JUTCSA OT JJIEKTPUYECKOTO HMMITYyJIbCA C Iepeladeld ero Ha MUPONaTPOH WIIH
OMK oaHOro u3 Moayneu.

HanpHelimee ynpasieHue BkiatoueHueM 3IIY Ha monynsx u pacnpenenu-
TEJIBHBIX YCTPOMCTBAX MPOU3BOAUTCSA MO MHEBMATUYECKUM JIMHUSAM M pyKaBam
BBICOKOTI'O JIABJIEHUS C ITIOMOIIBIO THEBMOKJIATIAHOB.
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Puc. 4.19. bartapesi ¢ MOyasIMH JUTS XpaHEHHUSI aproHa:
1 — Monynu; 2 — mycKoBO# 0ayI0H; 3 — SJIEKTPOMArHUTHBIN ITYCKOBOW KJIalaH;
4 — pacnipenenutensHoe yeTpoiictBo; 5 — C/IY; 6 — PB/I; 7 — o0mmwuii KoyuiekTop;
8 — PB/] nHeBMonycka

Baxnoe mecto npu skcryatanuu Y AI'TI 3anumaet Bonpoc 3¢ dexTuBHO-
ro KOHTPOJISI BO3MOXHBIX HECAHKIIMOHUPOBAHHBIX YTE€UEK U3 MOIYJIEH OTHETY-
maiero cpeacrna. s yctaHoBok ¢ ucnonb3oBanueM ['OC, Haxonasmuxcs B
CKMIKEHHOM COCTOSIHUM, NTPUMEHSIIOTCS CIIEI[UAIbHbIE CHUCTEMBI BECOBOIO KOH-
TPOJISi C TOMOUIBIO IPOTUBOBECOB U CIIELMANIbHOM BecoBO# miuaTdopmsbl. B nep-
BOM CJlyyae MOJYJb KPEMHUTCS C MOMOIIBIO CHEUaTIbHOM MOJBECHOM CKOOBI,
yepe3 KOPOMBICIIO K mpoTuBoBecy (puc. 4.20).

ITIpu yreuke 'OC u ymeHbIIEHUH Beca MOYJISI POUCXOANUT MEPEMELIEHNE
rpy3a, 4TO BBI3bIBAET CpabaThIBAHUE MHUKPONEPEKIIOYATENsT BECOBOTO YCTPOil-
CTBa U BKJIIOUEHHE CBETOBOM (WJIM 3ByKOBOM) MHAUKAIUMU O cocTostHUU Y AT'TL.

B nocnegnue roapl MIMPOKOE pacHpOCTpaHEHUE IS 3alIUThl OOBEKTOB C
MOCTOSIHHBIM TMpPeObIBAHUEM JIIOIEM HAXOJAT YCTAaHOBKHM Ta30BOT0 MOXKapoTy-
LIEHUS C UCIIOJIb30BAHUEM I'a3a NHEPIEH.
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Puc. 4.20. Monynsaas VYAITI,
00Opy/IOBaHHAs CHCTEMON aBTOMAaTH-
yeckoro KoHtposis Maccel  ['OC
C MCIIOJIb30BaHHEM IIPOTHBOBECOB:

1 — Monmynu; 2 — IMyCKOBOW OaslIoH;
3 — DIEKTPOMAarHUTHBIA ITyCKOBOH
kimanaH; 4 — PBJ]; 5 — mHeBMoOKI1anaH;
6 — BecoBOe YCTpPOMCTBO; 7 — Tpy3bl
MPOTHUBOBECHI

Jnst mpumenenust 'OC tuna uHepren mo texunoioruu «Fire Eater Ay uc-
MoJIb3yeTcst MoayibHast yctaHoBka FE-ISM7-200 ([lanus). Pabouee naBnenue B
moxayisax 15-20 MIla; Bpems Bemycka I'OC no 60 c.

Ha puc. 4.21 npeacraBnena koHcTpykuus MoayiabHo YAI'TI ¢ ucnomnszo-
BanueM ['OC uHepreH. bamiaoHbl mjis MHEpreHa MMEIOT YeThIpe TUIlopa3Mepa
s xpanenust 'OC na 5,7; 7,1; 99 u 12,3 M rasa, COOTBETCTBEeHHO. s 1o-
HUKeHUs naBieHus B notoke 'OC npu ero IBMKEHHH MO TpyOaM UCHOJb3YIOT-
Csl ClielMaJbHble COEMHUTENbHbIE MY(PTHI ¢ TuadparmaMu, KOTOpbIE yCTaHaB-
JUBAIOTCS B Ha4aJie MarucTpajbHOTO TPyOONpOBOIaA.

Yemanoexku 2azoeo2o noosxcapomyuienus ¢ xpanenuem ocHemyuiaujeco ee-
wecmea 6 U30mepmMuiecKol eMKocmu PeCTaBIsAI0T cO00M MOJHOCTHIO U30JH-
POBaHHBIN cOCy/ OOJBIION €MKOCTH, paOOTAIOIIUA 1MOJT OTHOCUTEIBHO HU3KUM
napieHueM okosio 2,0 Mlla, 3amMIIEHHBIA aTIOMHUHUEBBIM  KOXYXOM,
OXJIAXKJIAIOIIEH YCTaHOBKH, oOecrneurBaronieil pabouyro TeMmIepaTypy OKOJIO
—20 °C, npeoxpaHUTENBHOTO KJIallaHa, BEHTWIEeH ynpasinenus. B cocta oxia-
KIAIOIIEH YCTAHOBKM BXOAUT pPACIIMPUTEIBHBIA KJIallaH, peryaupyromuin
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1oJlayy XJIaJ0areHTa B 3MEEBUK pe3epByapa, KOMIPECCOP, JABUTATENN BEHTUIISA-
TOpPOB, OpraHbl yIpasjieHHs, o0ecrieunBarone padboTy ycTaHoBKU. Pa3paboTkoit
U30TepMUIecKuX eMmkocteil 3anmmarorcs ¢pupmbl «KANSUL Inc.», «kMINIMAX
GmbH», «KIDDE DEUGRA», «xAPTCOK» u HITO «Actpodusuka.

13 14 15 16 1718 19 2021 22
J‘[”ff =% --__ = .;:=:l' = ] BE £ “!'“l

&

1200 mm

350 MM

Puc. 4.21. Ycranoska u3 3 moayneit FE-ISM7-200 ¢ 'OC unepres:
1, 21 — 3arnymika; 2, 3, 7, 9, 10, 12, 19 — pykaB BeicOokoro naBicHus; 4, 8 — amantep;
5 — akTuBatop; 6 — koneHo; 11 — tpoitnuk; 13, 14 — kabensp; 15 — myckoBoii OJI0K;
16 — pacnpenenurensHbIi TpyOoTpoBOI; 17 — nmepexoanuk; 18 — komnekrop; 20 — kianasx;
22 — BeimyckHOM Hacanok; 23 — 6amton ¢ ['OC; 24, 25, 26 — kpernieHne MOIyIIs
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dupma «ANSUL Inc.» (CIIIA) mocTaBisieT Ha POCCHHCKHAN PBIHOK H30-
TepMuueckne eMkoctd g0 30 M° (puc. 4.22), B TOM 4HCIE YCTAHOBKH THIIA
«Mini-Bulk» na 159; 227; 363; 454 u 680 kr ¢ CO,. Cucrema «Mini-Bulk» pa3-
paboTaHa B LIeJIAX CO3/laHus anbTepHaTuBbl OaTapesm ¢ CO; BBICOKOTO JaBiie-
HUS, COCTOSIIMM K3 OOJIBIIOrO KojJnyecTBa monynei. Kaxaplii mzorepmuye-
CKUU pe3epByap 00OpYyAOBaH MapOBBIM KOMIIPECCOPOM BO3AYLIHOTO OXJIAXe-
Hust. «Mini-Bulk» uMeror BepTHKalbHYIO KOH(MUTYPALUIO, YTO OOECIeYrBACT
3HAYUTEIBHOE YMEHbBIICHHE 3aHUMAEMOW MU IUJIOLIAM B TIOMEIIEHUHU U CHU-
KEHUE MeTajuioeMKocTu cucteMbl Ha 60 %. B 3ToM uX CcyliecTBeHHOE MpeumMy-
IIECTBO 0 CPABHEHMIO C OaTapesiMu ra30BOro MOXapoTYIIEHHs BHICOKOTO JaB-
JICHUSL.

Puc. 4.22. Mopysnb M30TepMUYECKUI TS AKHUIKON IBYOKUcH yriepoaa pupmsr «KANSUL Inc.»

YerpoiictBa npoektupyrores aisi CO, B coorserctBun ¢ HITb 88-2001* [19];
11t Np Ha ocHOBaHMM «PexkoMeHIanui 1o NpoeKTUPOBAHUIO, YCTPOUCTBY U DKC-
IUIyaTallid YCTAaHOBOK MoxapoTtymeHus azotom» (M., 1991), paspaboTaHHBIX
Axkanemueii ['TIC MYC Poccun n HITO «Actpoduzuka». [Ipumenenue uzorep-
MUYECKUX EMKOCTEH MO3BOJISET 3HAUUTENBHO CHU3UTh METANIOEMKOCTh YCTaHO-
BOK, OCOOCHHO IpH 3allUTE TOMEUIEHUI 0OJMbIINX 00BEMOB, U YMEHBIIUThH IJ10-
1[aJyd CTaHIMK NoKapoTylieHus. CuuTaercs, 4To NPUMEHEHUE N30TEPMHUECKUX
eMkocTtel 3(h(PeKTUBHO MpH 3amuTe noMenieHus oobemom oosee 2000 M.

126



Cucremsl razoBoro nokaporymenus ¢ CO, HU3KOTO JTaBJIeHHs HaXOIAT BCE
Oosblliee MPUMEHEHUE HapsAy C TPAAUIMOHHBIMA YCTAHOBKAMH BBICOKOTO JaBIie-
HUSI, TaK KaK KOMIDUIEKC 000pYyI0BaHHs TIO3BOJISIET CO3/1aBaTh Kak MOAYJIbHBIC, TaK U
CTaI[IOHAPHBIE CUCTEMBI 3aIUTHI TPAKTUIECKH JJISI TFOOBIX 00HEMOB IIOMEIICHHI.

B m3oTepmMuueckoll eMKOCTH MOCTOSIHHO TOJICPKUBACTCS 3a/1aHHAsT TEM-
neparypa (okoio —20 °C) ¢ nomompio cnenuanbHoro pedpukeparopa. Ceprtu-
¢unupoBanusie pesepByapbl ¢ CO; uMerT padounii 00beM BMECTUMOCTHIO
5443, 7258, 9072, 10886, 12700 u 16330 kr.

Puc. 4.23. Monyns m3otepmuaeckuid (MYDKY) mst sxuakoit nByokucn yriepoaa 3AO «APTCOK»

O0bemMHOE TylIEHHE OJHHUM H30TepMHUUECKHMM Moayinem Ttuna MWKY
(puc. 4.23, Tabn. 4.9), B 3aBUCUMOCTH OT 0O0BeMa pe3epByapa, dP(HEKTUBHO B
nomerernsix ot 800 1o 25000 m°. OrmmanTtensHoit ocobennHocTsio MIDKY siB-
nsercst 4o3upoBaHHbIN BelTyck CO; o Bpemenu uiu mMacce I'OC. M3oTepmuye-
CKHE pe3epByaphl AOMYCKAETCS YCTAHABIMBATH BHE MOMENIEHUS! CTAHIIUU C YCT-
pOICTBOM HaBeca JUIsl 3alIUThl OT OCAJIKOB M COJHEYHOMN pajualuu C orpax/ie-
HUEM [0 NEPUMETPY TUIOIIAIKH.

[Ipu sTOoM creayeT NMpeayCMOTPETh aBapHHOE OCBEILEHUE B MECTE yCTa-
HOBKHU pe3epBYyapa; MOIbE3IHbIEC MyTH K PE3epBYapy U BBINOIHUTH MEPONPUSATHS,
MCKJTIOYAIOU[1e HECAaHKIMOHUPOBAHHBIN JTOCTYI JIOAEH K pe3epByapy, y3jiaM ero
ynpasieHus (Mycka) U pacipeieTuTeIbHbIM YCTPOUCTBAM.
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Ta6mmmna 4.9

OcHoBHbIE TOKA3aTeJIN H30TCPMUYECCKUX MO}IyJICﬁ JUISL SKMAKOM ABYOKHUCH yrJjepoaa

HaumenoBauue MUXY MUXY MUXyY MUXyY MUXY
nmokasarejien 3/2.2 5/2.2 10/2.2 16/2.2 25/2.2

Emxocts 3 5 10 16 25
pesepByapa, M
Paboee 1,95-2.05 | 195205 | 1,95-205 | 195-2,05 | 1,95-2,05
nmasnenue, Mlla
Auanetp 1712 1712 2416 2416 2416
pesepByapa, MM
Amana 3710 3640 7050 9950 16300
pesepByapa
Bpewms Beimycka
50 % macce1 CO,, ¢ 60 60 60 60 60
Macca 2550 3640 7050 9950 16300

pe3epByapa, Kr

Beinyck aByokucu yriepona u3z MIMKY moxer ocymecTBIsATbCS JO3UPO-
BAHHO 10 BPEMEHM HUJIM Macce, Ui YeTro MCIOJIb3YETCs 3all0PHO-ITYCKOBOE YCT-
POMCTBO C IMHEBMO- WM JJIEKTPOIPUBOIOM, KOTOPOE YCTAHABIMBACTCS HAa €M-
kocTH (puc. 4.24).

Puc. 4.24. Koncrpykuust moayis uzorepmudeckoro (MUXKY «APTCOK»):
1 — moTepMuYecKast eMKOCTh; 2 — ITyCKOBOH 0ayuioH; 3 — 3al0pHO-TTYCKOBOE YCTPOHCTBO;
4 — myCKOBOH TpyOOIIPOBOJ; 5 — HAMOPHBIN MarucTPaIbHBINA TPYOOIIPOBOI;
6 — XOJOIMIIbHBIN arperat; 7 — mKkad ynpaBIeHHUS
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MUMXY B coOpaHHOM BHJI€ COCTOMT U3 pe3epByapa, 3alOpHOU U Mpeso-
XpaHUTEIBHON apmaTypsl, TPUOOPHOro OOOpPYAOBaHUS U TPyOONMPOBOJIOB 00-
BA3KU. HemocpencTBeHHO pesepByap MNpeiacTaBisieT coOOM TOPU30HTATbHBIM
UWIMHAPUYECKUNA COCY]l C HAHECEHHOW Ha HEro TersioBou m3omsuuei. [laTpyo-
KU W TpyOONmpoBOJbI pe3epByapa BBIIOJHEHbl W3 HEpXkKaBEILIEH CTalu
12X18HIO0T.

Jlns pe3epByapoB, pacnoyiaraéMblX BHE OMELIEHNUS, ITPU BO3MOXKHOM TEM-
neparype okpyxaromero Bozayxa Huxke —20 °C B cocyle yCTaHOBIECHBI JIBa
ANIEKTPOHATrpeBaTENs, OIMH U3 KOTOPBIX — PE3EPBHBIN.

JIs1 3a1ImThI cOCyZia pe3epByapa B Cly4dac MOBBIIIEHUS 1aBICHUS YCTaHOB-
JIeHBI JBa MPEJOXPAHUTENbHBIX KJanaHa, KOTopble obecneunBaioT copoc 'OC
IpU JOCTHKEHHUHU JABIEHUS B pe3epByape CBbILIE Pp,s5, HO He Oomnee 1,1 Ppyg.

MIMXY umeer cneuranbHbIi KJalaH, TPeHA3HAYCHHBIN ISl 3alpaBKU U
ciuBa CO; u3 pezepByapa. C MOMOIIIBIO HIJIaHra OCylecTBIseTcs 3anpaBka JXKY
U3 TPAaHCIOPTHOW IIUCTEPHBI B pe3epByap. DJIEKTPOKOHTAKTHBIE MaHOMETPHI
o0ecreynBaloT KOHTPOJIb JAaBJICHHUS B pe3epByape, OJHOBPEMEHHO MaHOMETP
Ne 1 Bpimaer curHan Ha BKJIFOUEHHME/OTKIIIOUEHHE XOJOJMUIBHOIO arperara; ma-
HoMeTp Ne 2 — pe3epBHbIil. [[151 BHyTpEHHETr0 OCMOTpa U PErJIAMEHTHBIX paboT
pe3epByap UMEET PACIOI0KEHHBIN B JHULIE JIFOK-JIA3.

3amnopHO-MyCKOBOE YCTPOMCTBO COCTOMUT M3 LIAPOBOrO KpaHa C PyYHBIM
MPUBOJIOM, LIAPOBOIO KpaHa C 3JIEKTPOMHEBMOIPHUBOJIOM, MOOYIUTEIHHOTO
O6amnona eMKkocThio 40 J1 ¢ 3aMOpPHBIM YCTPOHCTBOM C 3JIEKTPOKOHTAKTHBIM
MaHOMETPOM, YCTPOMCTBAa MECTHOTO NyCKa M ONOpHOU croiiku. Kpan mapo-
BOW C BJIEKTPOMHEBMONPUBOAOM IPU IKCILTyaTAlMA MOJIYJIs HAXOJAUTCS B 3a-
KPBITOM TMOJIOKEHUH M OTKPBIBAETCSA TOJBKO NPU HEOOXOAMMOCTH MOJAYU
KV B 3ammmniaeMoe yCTaHOBKOM Ta30BOr0 MOXKApPOTYIIEHUS TNOMELICHUE.
MWXY umeet aBa xonoamnbHbIX arperara (XA), oJuH U3 KOTOPBIX pPe3epB-
HbIM, ¢ HEOOXOAUMBIM 000pYAOBaHHEM, KOTOPbIE MpEJHAa3HAUEHbl JJIS MO-
JepKaHus JaBJICHUS B PE3EpPByape HE BBILIE 3aJaHHOr0. B ciaydae oTkaza oc-
HOBHOTO XA aBTOMaTHMYECKH BKIIOYAETCS pe3epBHBIA. XA COEOUHEHBI TPY-
O00mpoBOIaMU C UCHAPUTEINSAMH, PACIION0KEHHBIMU BHYTPHU pe3epByapa BblllIe
ypoBHs xkuakoi CO,. Bkitouenne u oTkinoYeHne XA OCylIECTBISETCS aBTO-
Matuuecku. OnuH XA noJbKeH oOecrneyuBaTh 3aJlaHHOE JIaBIICHUE B pe3ep-
Byape Mpu XpaHEHUU 3a CyMMapHoe BpeMs paboThl He Oosiee 12 4 B CyTKH.

Hlkad ynpasnenus MWKV obecneunBaert:

- py4HOE U aBTOMAaTUYECKOE yIpaBiieHne XA;

- KOHTpoJIb Macchl JKY B pe3epByape;

- KOHTPOJIb U MOAJIEP/KAHNE B 3aIaHHBIX MIPEJEax JaBICHUS B pE3EPBYyape;

- CHUTHAJM3AIMI0 COCTOSIHUS O0OpPYAOBaHUS («BKIIIOUYCH»/COTKIIOUEH») U
OTKJIOHEHHS MMapaMeTpoOB OT HOPMbI Ha MaHeNH Kada yrnpaBIeHUs;
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- CUTHAJU3alMI0 O HAJIMYUU HAIPSKEHUS OCHOBHOTO M PE3EPBHOIO MUTA-
Hus B Hemnsax 1Y,

- BbIJJayy MH(POPMALIMHM O COCTOSIHUU UCIIOJTHUTENbHBIX MEXaHU3MOB U TEX-
HOJIOTMYECKHUX MapamMeTpoB B CUCTEMY YIPaBJIEHHUS YCTaHOBKOW ra3oBOro MO-
KapOTYILIECHNUS;

- IPYUEM YTIPABJISIOIIEr0 CUTHAJIA CUCTEMBI MTOXKAPOTYILIEHUS U BbIIaYy UM-
nyJsibca Ha Beiyck ['OC.

N3orepmuueckne emkocty Tuna MIXKY 10mKHBI IPUMEHSTHCSA B YCIIOBH-
SIX BHENTHETO Bo3nencTBus Temneparyp ot —40 mo +50 °C.

B OKb «'PAHAT» HIIO «Actpodusuka» pazpaboraHa aBToMaTHye-
ckasi yctaHoBka a3oTHoro noxapotymeHnus «KPUOYCT-5000» nns 3amuts
nomeuienuii o6semMom ot 1000 1o 5000 m° (puc. 4.25). A30T B KOJUYECTBE
IPUMEPHO 5 T XPAaHUTCSA B U30TEPMUUECKONH €MKOCTH B JKHJKOM COCTOSIHUH,
NpakTU4Yecku 0e3 morepb Ha MCHapeHue, 6jaroaaps UCIOJIb30BAHUIO PEKOH-
JeHcaTopa napoB a3oTa. KoHCTpyKIMS yCTaHOBKHM MO3BOJISIET MOJ1aBaTh a30T
B MOMEIIIEHUE B BHUJE Taza, ¢ pacxogoM 1o 50 kr/c. Bpems Beimycka ['OC
paBHoO 60 c.

Puc. 4.25. YcranoBka a3otHoro noxaporymenus «KPYMOYCT-5000»:
1 — morepmuueckas emkocth CKA-8,0-1,6; 2 — 610k ucnapurens UI'-6,0-1,6
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YcranoBka noxaporyueauss «KKPUOYCT» cocTouT u3 mM30TepMUUYECKOU
emkoct CKA-8,0-1,6 1 u 6ioka ucnapurens 2. B emxoctu CKA-8,0-1,6 pas-
Mepom 4100 mm, guamerpom 2200 mm u o6bemom 8,0 M pa3sMeaeTcs KUIKAN
a30T B konuuecTBe 10 5160 kr, ¢ pabounm nasinenuem 1,6 MIla. Macca nopox-
HEW eMKOCTH cocTasiseT 7650 Kr.

B ©Onoke wucnapurenss WUI-6,0-1,6 (raGaputHbie pasmepbl 6500x2700x
Xx3733 mm, macca 21400 kxr) B kauecTBe paboueii cpeibl HCIOIB3YETCS a30T MO/
nasnenuem 1,6 MIlIa. IIpousBoauTenbHOCTh Ucnapurens 10 6,0 Kr/c.

Pabora ycranoBku «KPUOVYCT» mnpencrtaBiasieT CHOXKHBIA (U3UKO-
XUMHUYECKUM HECTALIMOHAPHBIN MPOLIECC, IPOUCXOISAIINN IPU U3MEHSIOIICHCS B
JUHAMMKE TEMIEpaType a30Ta U BOZHUKAIOUIUX THAPABINYECKUX ABICHUAX MPH
MIPOTEKAHUM KUJAKOT0 a30Ta, €ro UCIApEHUH U MOJ1aue B 3alUIIaeMblii 00bEM B
BH/JIE rasa.

[Ipu mokape B 3alMIAEMOM MOMEIIEHUH cpabaThIBAIOT MOXKapHbIE U3BE-
mjateny. CUrHai o no)kape MmocTynaeT Ha MPUEMHO-KOHTPOJIbHBIA MPUOOp, KO-
TOPBIM MOJAET YIPABIIAIOIIUN CUTHAJ HA LIUT YIIPABJICHUS, IIOCJIE YEro MoaacT-
ca aekTpuueckuii umnyisc Ha 3IIY cuctemsbl. CxxaThlil @30T, HAXOASIIUKCS B
CKMIKEHHOM COCTOSIHUH, U3 U30TEPMUUYECKON EMKOCTH MOCTYIAET YEpE3 BBIMY-
CKHOM KJlarmaH W TpyOompoBoAbl B Hcmapurenab-rasupukaTop. BuiTecHeHue
KHUJKOrO0 OTHETYIIAIIETO BEUIECTBA MOYKET OCYILIECTBIATHCA OT CHELUAIBHOIO
COOCTBEHHOI'0 MCHAapUTEeNsl HaAayBa WIHA JOMOJIHUTEIbHON €MKOCTH C a30TOM.
A30T B CKMKEHHOM COCTOSIHUM NOCTYMAET U3 U30TEPMUUYECKON €MKOCTH B UC-
naputenb npu temneparype 80-100 K u ucnapsiercst 3a cder Teruia OKpyKaro-
meu cpeapl. s CHUXKEHNUST TEPMOJIMHAMUYECKON MYyJIbCAI[MU Ta30BOr0 MOTOKA,
MOCTYMAIOLIETo U3 ucnapurend, u oxnaxaeHus ero 10 100-300 K — B BepxHIO10
qyacTb Ucnapurens (KaMepy CMEIIeHHs) M0 TpyOOnpoOBOY Yepe3 HEHTPOOEKHbIE
pacIbUIMBAIOIIME YCTPOUCTBA MOJAECTCS KUJIKAKW a30T, KOTOPBIA UCTIAPSETCS Ha
TypOyJIHU3UPYIOIIUX CETKaX M, CMEUIMBASACH C Ta30BbIM MOTOKOM, BBIXOASIIMM
U3 HAca/loK, 00pa3yeT rOMOre€HHbII MOTOK Ia3000pa3HOro BeUIeCTBa. JTOT MO-
TOK IIPOXOJUT Yepe3 HACBIHBIE YCTPOUCTBA, SIBJISIOIIMECS CENapaTOpOM HE HC-
napuBIIMXca Kanenb. Jlanee razoo0pa3Hoe M OXJIAXKIEHHOE OrHETylIallee Be-
LIECTBO MTOJAETCS Yepe3 OTKPBITHIM KJIaaH B PAaCIpeAeIUTEIbHYIO CETh K BBIIY-
CKHBIM HACaJKaM B 3aIIMIIAEMOE TOMELIEHUE ISl TYLIEHUS TI0Kapa.

Takum 00pa3oM, B pe3yibTaTe CIOXHOTO TEXHOJIOTMYECKOTo Ipolecca U3
1 1 xuakoro azora oopasyercst okoio 600 i1 raza. KonnuectBo 6J10KOB Hcmnapu-
TeJsl BBIOMpAeTcs, UCXOAs U3 TpeOyeMoro pacxoja a3oTa Ha TyILIEHHE MoKapa B
JAHHOM ITOMEILIEHHH.

[Ipumenenue peszepByapoB OOJBLION BMECTUMOCTH ISl LIeJIed MOXKapo-
TYHIEHUS MPAKTUYECKHM CHUMAET OrPAaHUYEHHMs Ha OO0BEM 3al[UIIAEMbIX
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¢ nomompto YAI'TI nomemenuii. Takue yCTaHOBKM B OTJIMYHME OT YCTAHOBOK
OQJIJIOHHOT'O TUIIA XapaAKTEPU3YIOTCS 3HAUUTEIbHO MEHBIIEH METAITIOEMKOCTBIO.
KoHTponb 32 yTeuKOoi OrHETYHIANIEro BEMIECTBA OCYIIECTBISETCS BU3YAIbHO 110
IIKaje ypOBHEMEpa U HE CBA3aH C TPYJAOEMKHM B3BEIIMBAHMEM KaKJI0To Oai-
JIOHA, KaK B CIy4yae YCTAaHOBOK BBICOKOTO J1aBJICHUS.

C yBenuueHnueMm Tpedyemoro pacyetHoro kosuuectBa ['OC npeumyie-
CTBO YCTAaHOBOK HHU3KOIO JABJIEHHUS CYIIECTBEHHO BO3pacTaeT. TeXHHUKO-
DKOHOMHMYECKHE PACUEThl MTOKA3bIBAKOT, YTO KPUTHUYHBIM BEPXHUM IPEAEIOM
OaJIOHHBIX YCTAaHOBOK SBIISIETCS 3amac MOJAyJeld B KOJIMYEeCTBE He Oojee
80 MI'TI. D10 OOBsSICHIETCS CIOXHOCTHIO AIEKTPOYNPABICHUSI CUCTEMOU, €€
KOHTPOJISI U OpraHu3aluu 3KcIiulyatanueid. B ciaydae Gosblieit Macchbl, COOT-
BETCTBEHHO OOJIBbIIEr0 Yuciaa 0alNIOHOB, TEXHUYECKH 00siee palioOHaJIbHbBIM U
SKOHOMHUYECKHU 00Jiee BBITOJHBIM SIBJISETCS MPUMEHEHUE YCTAHOBOK HU3KOIO
JaBJICHHUS.

4.3.2. 3anopHO-MyCKOBbIE YCTPOMCTBA YCTAHOBOK
ABTOMaTHYeCKHUX ra30BOr0 MOKAPOTYIIEHUSA

Baxubimu snementamu Y AI'TL ABASIOTCA TEXHHUYECKUE YCTPOMCTBA
qu1s Beitycka I'OC u3 monynei. CyiiecTByeT TpU THIIA 3alI0OPHO-IIYCKOBBIX YCT-
poiicts (3I1Y):

- 3I1Y, umeroiue pa3pylarmnuiics 3aeMeHT (MeMOpany, KoJi0y) U mupo-
MIaTPOH;

- 3I1VY, nMeromue 3an0pHbIA OPraH B BUJIE KJIAllaHA, KOTOPBIA OTKPBIBAETCS
nocJie cpadbaTblBaHUs MUPONATPOHA;

- 3IIY B BuIe KiamaHa C 3JE€KTPOMATHUTHBIM WJIM ITHEBMATHYECKUM
ITYCKOM.

HccnenoBanns HaAEKHOCTH aBTOMATUYECKUX YCTAHOBOK ra30BOro MOXKa-
poryiienus, nposeaeHubie B Akaaemun ['TIC MYC Poccumn 1O0KTOpOM TEXHU-
yeckux Hayk, mpodeccopom I'. X. XapucoBsiM [37], MO3BOJIUIN YCTAaHOBUTb,
4TO OKO0JIO 34 % OTKa30B YCTAaHOBOK B PEKMME JIEKYPCTBA CBSA3AHBI C IIyCKOBBI-
MH, BBIITYCKHBIMM, 3aIIOPHBIMHU ycTpolicTBamu U kinanaHamu Y AI'TIL Ilpu ortka-
3aX 3THUX 3JIEeMEeHTOB npoucxonar yredku ['OC u cHmxkaercs odmas 3¢p¢deKTuB-
HOCTb IPUMEHEHNS YCTAHOBOK M0 TYLIEHMIO Moapa. [loaromy npaBuiibHas op-
raHu3alus HKCIUTyaTallMd U TEXHUYECKOro 00CITy)KMBaHUS 3JIEMEHTOB CUCTEMBI
ABJIIETCS YCIOBHEM HaexkHOM padoTel Y AT'TL

Buibl mycKOBBIX yCTPOMCTB IpeicTaBieHbl Ha puc. 4.26.

ITpyHIMIT 1eACTBUSA 3alIOPHBIX YCTPOUCTB 3aKIIIOYACTCA B HAJAEKHOM 3aIlU-
PaHUH HAXOISIIMXCA B MOAYJSAX Ta30BbIX OTHETYIIAIIMX COCTABOB MU BBIITYCKE
UX 110 CUTHAJIY OT CUCTEMbI OOHAPY’KEHHU MOXkKapa UM BPYUHYIO.
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B ycraHoBkax TpajgMIIMOHHON KOHCTPYKUHH C 3JIEKTPUUECKUM MYCKOM TH-
na BAI'D-2-12, YAI'D u ap. nns Beinycka 'OC ucnonedyercs crnenuaibHas
BBIITYCKHasI rojioBka-3atBop tuma ['3CM (puc. 4.27).

K
3 0
ST R 4
2 ZA\EH ! £
~ 8\
l /// Y -;‘ 5
G \[.‘/ - aw A
N\ A4 | b : Puc. 4.27. T'onoBka-3aTtBOp
7 : 7 tuna [3CM:
: . e 1 — Tonkarenn;
A ) | : Y 2 — pYKOSITKa;
Yo & ‘ & 3 — OCh-3alleNKa;
: s i 4 — polyar;

6 \ \ 5 — MPYXKHUHA;

6 — 30JI0THHK (KJIarmaH);
7 — mMponaTpoH

E

I'onoBka I'3CM cocTouT HU3 30JI0THUKA 6, KOTOPBIN yAepKUBaeTCS TOpU-
30HTaJbHBIM PbIYarom 4 ¢ HaTsHKHBIM BUHTOM. Phruar 4 yaep>kuBaeTcst OT MOBO-
pOTa PYKOSITKOM 2, UMEIOIIEH yrnop, KOTOPhIM BO3JEHCTBYET Ha 30J0THUK 6. B
paboueM (JIeKypHOM) COCTOSTHUM phIlYa)kKHasi CUCTEMa IOJIOBKH 3aMKHYTa PyKO-
arkoi 2. Ilpu mogpsiBe muponarpoHa / Tojkarenb 1 moa AedCTBUEM MOPOXO-
BbIX T'a30B JIaBUT HA PYKOSITKY 2, MOBOPAYMBAET €€ U TEM CaMbIM OCBOOOXIAET
TOPU30HTANBHBIA pblYar 4, KOTOPHIM, MOBOPAYMBAsCh HA OCH, JAE€T BO3MOXK-
HOCTb 30JI0THUKY 6 TIEpEeMECTUTHCS BBEPX MO JEHCTBUEM H30BITOYHOIO JaBJe-
HUSL CKATOrO BO3JyXa MYCKOBOro OaioHa JIMOO OTHETYHIAIEero CpeacTBa pa-
O0ouyero OanoHa. B ycraHoBKax ¢ mHEBMaTHUYeCKUM IyckoM rosioBka ['3CM Ha
MMyCKOBOM OaJlJIoHe OaTapeu aHaJOruyHa OINMHCAHHOW BBIINIE; pa3HUIIA JUIIb B
TOM, YTO BMECTO MUPONATPOHa / K TOJIOBKE MOABEJEH TPYOOIPOBOJ OT MYCKO-
Boro OasyioHa. B atom cinyuae Tonkarens 1 nepeMeniaercs 1aBI€HUEM CHKATOTO
BO3JlyXa OT IMYCKOBOTO OasuioHa. [ pyuHoro Bkitouenus roiaoBku ['3CM He-
00X0JIMMO MOTSHYTh Ha ce0sl PYKOATKY 2.

B coBpemennbix Mmonynax Y AI'TI poccuiickoro u 3apyOeXHOro mpou3BOACT-
Ba Bce 0OoJiee MHUPOKOE NPUMEHEHHE HAXOMAST CHEHaIbHbIE BBITYCKHbIE YCTPOU-
CTBa C DJICKTPOMArHUTHBIM MpuBoaoM Tuna 3ITY-16 u 3ITY-50 (puc. 4.28, a,6).

Takue yctpoiicTBa He TpeOyIOT UCIIONB30BaHUS 1€(DUIUTHBIX MUPONATPOHOB,
KOTOPBIE SIBJISIIOTCS HEPEMOHTUPYEMBIMU M3/ETHSIMHA PA30BOT0 UCIIOIb30BAHMSL.
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Puc. 4.28. 3anopno-myckoBsie ycrpoiictBa 3[1Y-16 «<kEUSEBI IMPIANTI» (a)
u «<KIDDE DEUGRA» (6)

311Y-16(50) npucoenuusiercss kK cuGoOHHON TPYOKEe U YCTAaHABIMBACTCS HE-
NoCpeACTBEHHO Ha Moayie. 3IIY cocrout u3 kopmyca, 30J10THHKA, JIEKTpOMar-
HUTHOTO KJamnaHa (CoJIeHOuAa), yCTpoicTBa py4yHoro mycka. [Tpu nmogaude anek-
TPUYECKOTO HANPSKEHUS OT CUCTEMBI YIIPABJIEHUS HA AJIEKTPOMATHUT COJICHOU
yBJE€KaeT 3a co0oil 3anuparomuii kiamnaH, oTkpbiBag npoxon 'OC B oOuiuit
KOJUIEKTOP ¥ MarucTpajibHbIi TpyOOIpOBO/I.

B ycTanoBkax ra3zoBoro moxapoTyLIEHHs paclpeaeauTeIbHbIe YCTPOICT-
Ba Tumna PY c snekTpuyeckuM MyCKOM Ha JBa HANpaBJiEHUs MpeJHa3HAYECHBI
JUIsL paclpeesieHns OrHEeTYIaIlero cpeacTna (Mo 3alluilaeMbiM HanpaBIeHU-
aMm). PV Beimyckarorcs ¢ yciaoBHbIM npoxojioM 25, 32, 50, 70 u 80 mm. OcHOB-
HbIM pabO4YuM Y3JIOM B PACHpPENENIUTENbHBIX YCTPOUCTBAX SIBJISETCS KJIAMaH C
anekTpuueckuM myckoMm tuna K3 (puc. 4.29), npennasHadeHHbIN 115 pactpe-
JeJIEHUs] OTHETYUIAlIero CpeACTBa B MOMELIEHHWE, B KOTOPOM BO3HHUK IOXKap.
Knanan ciayXuT 3a0OpHBIM YCTPOMCTBOM B CHUCTEME pACHpPENICICHHs] OIHETY-
marniero cpeactsa ot 6atapeu Y AI'Tl mo 3amuinaemMeiM nomenieHusiM. Bekphbi-
BaeTCsl aBTOMAaTUYECKU U BPYUHYIO.

Coctout u3 kopmyca 1, BHyTpu KOTOporo ycraHoBieH nopmeHb 2. Ilop-
II€Hb OJIHUM CBOMM KOHIIOM 3aIllUpaeT BXOJHOE OTBEPCTHE KOPIYCa, & IPYyruM —
YIHUpaeTcss Ha 3aM0PHOE YCTPOUCTBO 4. 3amopHOE YCTPOHUCTBO KMHEMATUUYECKHU
CBSI3aHO C y3JIOM aBTOMAaTHUYECKOrO Mycka 3, K KOTOPOMY, B CBOIO OuUe€pejb,
NPHUCOEUHEH y3€l AJIEKTPOITyCKa S I yCTaHOBKH nupomnarponos Tuna [111-3
U MOJBEJICH AJIEKTpOoKaldenb OoT myckoBoro moayis. [lon maBineHueMm mopoxo-
BBIX Ta30B, 00PA3yIOLIMXCS NPHU B3pbIBE NUPOMNATPOHA, MEpPEMELIAeTCs MOop-
[ICHb y3Jia aBTOMAaTUYECKOTO MycKa 3, TeM CaMbIM OTKPBIBAsl KJIamaH.
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Puc. 4.29. Knanan ¢ snexrpormyckom KD Ha PY-32:
1 — koprmyc; 2 — mopiIeHb; 3 — y3€JI aBTOMaTHYECKOTO ITycKa; 4 — 3anuparoliee yCTpoicTBO;
S — y3€J 3IEKTpOoITycKa

B coBpeMEHHBIX YCTaHOBKaX BCE IIUPE UCIOIB3YIOTCS PaCIpeIeTuTelb-
Hble ycTpoiicTBa (PY) ¢ 3MeKTpOMarHUTHBIMU M THEBMATHYECKHMH 3aMIOPHO-
MyCKOBBIMH ycTpoiicTBaMu win kinamanamu. Ha puc. 4.30 mokazano PY-A-32
(50) 3A0 «APTCOKD», cocrosiiiee U3 KPOHIITEHHA, HA KOTOPOM yCTaHOBJICHBI
MTHEBMOKJIANAH M JJICKTPOMATHUTHBIA MyCKaTelb, COSAMHEHHBIC MEXIY CO00M
MEJIHOM TpyOKOil.

Puc. 4.30. Koucrpykumss PVY-A-32
(50) Ha 4 HampaBieHUs C dIEKTpOMar-
HUTHBIM TIPUBOJIOM:

1 — >yIeKTpOMarHUTHBIN KIIallaH;

2 — 1apoBOH KpaH; 3 — Marucrpaib-
HBII TpyOompoBox; 4 — oOmmMiA KO-
JIEKTOP; 5 — rpy3




Ha mitok mHeBmokianana nozasemieH rpy3. I[Ipu cpabaTeiBaHUU 3JIEKTPO-
MAarHUTHOTO IyCKaTelass ra3 M3 KOJUIEKTOpa MO MEAHBIM TpyOOIpoBOAaM
Dy =4 MM nmocrynaer B MHEBMOKJIANaH M MEPEMELIACT IITOK B KpallHEe JIEBOE
MOJIOKEHHE, B PE3YyJIbTaTE YETro CephIa, pacloyioKeHHas! Ha IITOKE, CPbIBACTCA U
rpy3, najas, IepeMellaeT 3anopHbld peluar BHU3, OTKPBIBAET IIAPOBOM KpaH.
PVY-A takxe cHa0XeHO yCTPOUCTBOM MECTHOIO (PY4HOI0) IMycCKa.

YcoBepiieHcTBoBaHHas KOHCTpYKIUs PY-A (puc. 4.31) BeinyckaeTcst ceMu
tunopasMmepoB auamerpom 20; 25; 32; 50; 80; 100; 150 u 200 mm.

B coctaB PY-A BX0oAUT KpOHIITEHH, KOTOPHIN 3aKperjeH Ha TpyOonpoBo-
ne. Ha kponmreiine 1 ycraHOBI€HBI MHEBMOLMIMHADP 2 U IyCKaTelb 3, COeAU-
HEHHBIE MEXIY CO00M MeaHbIM TpyOonpoBogoM Dy 4. IllTox nHeBMOLMINHIPA
COEJIMHEH C phluarom IapoBoro kpana 4. Ilyckatens 3 coeAUHSIETCS MEIHBIM
TpyOonposogoM Dy 4 ¢ nodynurensHsiM 0amuioHoM. Ilpu cpabaTeiBaHun mycKa-
TeJIs ra3 U3 D00y IUTENbHOro 0alljloHa o MeAHbIM Tpybonposoaam Dy 4 mocty-
MaeT B THEBMOUMIMHAP 2 U NepeMeniaeT TOK B KpallHee HUKHEE MOJI0KEHHE,
B pPE3yJbTAaTe YEro OTKPBIBAETCS MIApOBOM KpaH 5. PY-A cHabOxeHo Takxe Me-
CTHBIM IYCKOM 6, pacrosioxkeHHOM Ha myckatene. [locne cpabateiBanus PY-A
1apOBOM KpaH 3aKpbIBA€TCA C MOMOIIBIO BO3BpAaTHOro pbryara. Ha TpyGompo-
BOJIe uMeeTcs mTyuep 7/ aist ycranosku CI1Y.

Puc. 4.31. PacnpenenurenbHoe yCTPONCTBO
PV-A:

1 - KpoHIITEHH; 2 - THEBMOLUMWIMHAD;
3 — myckarenb; 4 — pelyar mapoBOro KpaHa;
5 — mapoBoii KpaH; 6 — pyKOSATKa PyYHOTO
nycka; / — ITyLep
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[Tapamerprpl anextpuuyeckoro mnycka PY-A 24B mocTosHHOro TOKa
(I = 0,45-0,55 A). Bpems npusoxenus HanpspbkeHus: He menee 1,0 c. [laBienue
npu nHeBMomnycke 3,9-5,9 MIla. Benuunna Toka mpu IMpOBEpPKE ETOCTHOCTH
LIETIH JIEKTPOMAarHUTHOrO MPUBOJAA HE AOJDKHA npeBbimath 0,1 A.

3A0 MD3 CA pazpaborano pacmpeayctporictBo tuma PY MO33-
25(32,50)-150 ¢ mnuporexHudeckuM mpuBogoM oT mupomnarpoHa [II1-3 wmm
7-III1. OTKphITHE YCTPOWCTBA OCYILECTBIISIETCS AMCTAHIIMOHHO OT AJIEKTpHUYE-
CKOT'O MMITyJIbCa, MOJAaBa€MOro Ha nupomnarpoH. Benuuuna toka | =3 A; nHa-
npspkenre U = 10-26 B. Texnuueckue xapakrepuctuku PY MDO3 npencrasie-
HbI B Ta071. 4.10.

Taobmuua 4.10

TexHu4ecKue XapaKTePUCTUKHU pacnpeaeJuTelbHbIX yeTpoiicTB Tuna PY MJ3

HaumenoBanmne uznesnus PY M33-25-150 PY M23-32-150 PY M23-50-150
JlnameTp yCIOBHOTO TIPOX0/1a, MM 25 32 50
PaGouee nasiaeune, MIla 15,0 15,0 15,0
JuamMeTp HapyXHBIH, MM 34x5,5 40x5,0 63,5x7,5
Tun nuponarpona I1-3 wym 7-TT | TII-3 wm 7-1H1 | T1-3 unm 7-T111
KonnuecTBo nuponaTpoHOB 1 1 1
BepositHOCTE 6€30TKa3HOM PabOThI 0,95 0,95 0,95
ITapamerpsl IyCKOBOIO UMITYJIbCA:

HanpsbkeHue, B 10-26 10-26 10-26

chia Toka, A 3,0 3,0 3,0
Macca, kr 1,8 2,3 55
Cpoxk CItyK0BI, JeT 11,5 11,5 11,5

PacnpenenurensHoe yctpoiictBo tuna PY MD33 (puc. 4.32) nuamerpom
25, 32 u 50 mm npeanaznaueno st nogauu ['OC mo aBym u GoJiee Hampasiie-
HusaMm. Ha oOmem komtektope YAI'TI MoHTHpYeTCS HEOOXOAUMOE KOJIMYECTBO
TaKUX yCTPOMCTB (puc. 4.33).

OtkpeiTue PY M33 ocymiecTBiseTcss JUCTAHIUOHHO OT 3JIEKTPUYECKOTO
IyCKOBOI'O MMITyJbCa, mojxaBaeMoro Ha nuponatrpoH tuna III1-3 wmm 7-III1.
Kpome Toro, nperycMOTpeH py4yHOl IyCK OT CIIEHUAIBHOW PYKOSTKH.

ITpu noxkape 27IeKTPUYECKUNA UMITYJIBC ITIOAAETCS Ha IMUPOIATPOH, KOTOPBIN
JaBJICHUEM MOPOXOBBIX T'a30B OCBOOOXKIAET YAEPKUBAEMBIM MOANPYKUHEHHBIH
LITOK C 3aloOpHbBIM KianmaHoM. KnanmaH omyckaeTrcss BHM3, OTKpBIBas IPOXOJ
I'OC 110 cOOTBETCTBYIOIIEMY HAINPABJICHHUIO.
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bFOC:$>---------- ; 4
Puc. 4.32. Koucrpykiuss PY MD3 ]
25(32,50): /
1 — 3anopHBIi KIanaH; 2 — BBIXOIHOM 3 :
naTpyook; 3 — BXOIHOW NaTpyoOoK; ‘ : 5
4 — mtok; 5 — muponaTpoH; 6 — pyko- :
ATKa Py4HOTO ITyCKa

/

Puc. 4.33. Bug nomenieHns ¢ yCTaHOBJIEHHBIMU PaCTIPEICTUTEIBHBIMHI YCTPOHCTBAMH
Ha 5 HampasyieHuil ¢ PY s YAI'TI ¢ n3orepMuueckoit EMKOCTbIO

B KOMIUIEKC TEXHMYECKHUX CPEJICTB ra30BOro noxapotryumenus «['AMMA»
BXOJUT paclpeeNuTeNbHoe ycTporcTBo tuna PY-24 (32,50,70,100). Pacmpe-
JETUTENIbHOE YCTPOMCTBO MpeaHa3Ha4eHO s yrpasieHus notokom ['OC B
neHtpann3oBaHHbix YAI'Tl u umeer nuameTp yciaoBHOro mpoxoja oT 24 1o
100 mm. Bec ot 2,1 1o 17,5 kr.

PacnpenenurensHble yCTPOWCTBA, HUCIIOJNB3YEMBIE B CHCTEMAx TIa30BOIO
MOKapOTYLIEHUS C U30TEPMUUYECKUMHU €MKOCTSAMH, YCTAHABIMBAIOTCA B CIICLU-
aJbHOM OTAIUIMBAEMOM IOMEIIEHUU U UMEIOT ITHEBMO- WUJIM AJIEKTPOIIPUBO/.
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4.3.3. BplnyckHble HACAJAKH YCTAHOBOK ABTOMATHYECKHX
ra3oBoOro Mo:KapoTyueHus

Baxubimu snementamu Y AI'TL sBnsitoTcsl BbITyCKHbIE Hacaaku. Kak
NpaBWiIO, 3TO CTpyWHble Hacaaku c pacnbuieHnemM ['OC na 360 m 180°
(puc. 4.34). Boibop Tuma HacaJKOB ONpPENENAeTCd UX TEXHUYECKUMH XapaKTe-
puctukaMu A koHkpetHoro ['OC u ycrnoBusiMu pa3Menenus o0opyaoBaHus B
MOMEIICHUH.

Hacagku u3roraBinMBaroTCs U3 MaTepuaa, He OJIBEPKEHHOTO KOPPO3HH —
natyHu, Oponsbl. IlpucoenuHutenbHble pasmepsl HacaakoB oT 3/8" 1o
2" (mrorimoB). B Hacamkax umerorcs oTBepctus auameTpom 3—15 mm. Kommue-
CTBO oTBepcTuil — 4, 6, 8, 12 — onpenensiercs TUIIOM Hacaaka U TpeOyemoil mo
pacyeTy IJIOIIA/IbI0 BBIMYCKHBIX OTBEpCTUN. ['abapuTHbIe pazMepbl CTPYWHBIX
HACaJIKOB MpeJCcTaBieHbl Ha puc. 4.35 u B Tabu. 4.11. Hacanku nomkHbI pa3Me-
IaThCs B 3aIIMIIAEMOM MOMEIIEHUH C YY€TOM €ro reoMeTpuH U 00ecreynBaTh
pactpenenenue 'OC no BceMy 00beMy MOMEIICHHS ¢ KOHIIEHTpAIlMe HE HIKE
HopMaTuBHOU. Hacaaku, yctaHoBieHHble Ha TpyOonpoBoaax aina noxayu 'OC,
IUIOTHOCTh KOTOPBIX MPU HOPMAIBHBIX YCJIOBHUSX OOJIbllIE€ MJIOTHOCTU BO3/1YyXa,
JOJKHBI OBITH PAacIONIOKEHbl Ha paccTosiHUM He Oosiee 0,5 M OT mepeKpbITUs
(moTomka, MoJBECHOT0 MOTOJKA, (albIIMOTOJIKA) 3alUIAeMOr0 TOMEIICHUS.

Pasnuna pacxonoB I'OC Mexay AByms KpalHUMH HacaJKaMHM Ha OJHOM
pacrpeieTuTeIbHOM TpyOonpoBoie He aoikHa npeBbimath 20 %. Ha Bxone B
HACaJI0K, TUaMETp MHAMBHUAYAJIbHBIX BBITYCKHBIX OTBEPCTHI KOTOPOro HE Mpe-
BBIIIAET 3 MM, PEKOMEHIYETCS YCTaHaBIMBATh CIIELUAJIbHbIE METaUIMYECKHUE

(GUIbTPHL

OQQ

Puc. 4.34. Crpyitasie Hacaaku-pacubimuTenu s Y ATTI

Hacagku ycTaHOBOK JOMKHBI OBITH pa3MEIEHbl U OPUEHTHUPOBAHBI B MPO-
CTPAHCTBE B COOTBETCTBUU C MPOEKTOM HA YCTAHOBKY M TEXHMYECKON JOKYMEH-
TalMen 3aBoa-u3roToBUTENs. [Ipu pacnonokeHnn B MeCTax BO3MOXKHOTO HX
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MOBPEKJEHUSI OHU JOJKHBI ObITh 3alluileHbl. B ogHOM momemienuu (3auiu-
aeMoM o0beMe) JOJIKHBI MPUMEHATHCSI HACAIKU TOJIBKO OJTHOTO TUIIOpa3Mepa.
BrinmyckHble OTBEPCTHSI HACAIKOB JOJIKHBI ObITh YCTAHOBIIEHBI TAKUM 00pa3oM,
4yto0Bl cTpyu 'OC He ObUIM HEMOCPEACTBEHHO HANpPAaBIIEHbI B MOCTOSHHO OT-
KPBIThIE IPOEMBI 3aIIUIIAEMOTO TOMEIIECHHUS.

Puc. 4.35. 'aGapuTHBIE pazmepsl

CTPYMHBIX HACaJIKOB

—

I5e

%// .

L

"

Tabnuma 4.11
T'aGapuTHbie pa3mMepbl CTPYHHBIX HACATKOB
O0o3HaYeHHe HACAAKA D D S L Frax OTB., Koa-Bo
NpH 3aKa3ze y MM » MM » MM » MM MM OTB., IIT.
Hacaziox */,"-360°-F 16 GY, 27 39 265 6
Hacaziox /4"-360°-F 20 G, 32 42 302
Hacanok 1"-360°-F o5 G1 41 56 570 6
Hacaziox 1'/4"-360°-F 32 G1Y, 50 74 736 6
Hacaziox */,"-180°-F 16 GY, 27 39 176 4
Hacaziox /4"-180°-F 20 G, 32 42 201 4
Hacanox 1"-180°-F 25 Gl 41 56 380 4
Hacaziox 1'/"-180°-F 32 G1Y, 50 74 490 4

Cxembl pa3MelIeHHs HacaJKOB 3aBUCIT OT OCOOEHHOCTEN KOHKPETHOIO IO-
MEIIEHUS U YCJIOBHH pa3MelieHusi moxkapHoi Harpysku (puc. 4.36). Dkcrnepu-
MEHTBI [MOKa3aJI1, YTO MAaKCUMAaJbHbIE PACCTOSHMS MEXIY BBIITYCKHBIMU HAacaj-
KaMH B 3aBUCHUMOCTHU OT JUAMETPA BBITYCKHBIX OTBEPCTUM, BUAA OIHETYLIAIIETO
CpeICTBa U paboYero JaBjleHUs] B MOJAYJISX MOTYT HAXOAUThCA B mpenenax 4-6 M.
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2

Puc. 436. TumoBas  cxema
pa3MeIeHus: BBIITYCKHOTO CTPyHHO-
ro Hacajaka B KOHCTPYKIUH TIOJBEC-
HOTO TMOTOJIKA!

1 — BBINYCKHOW CTPYIHBIA HACal0K;
2 — pacmpeienuTeNbHbII TpyOoIpo-
BOL, 3 — TIIOIBECHOM IIOTOJIOK;
4 — nMTa NepEeKpPhITUS

OTANYUTENHEHON OCOOEHHOCThIO KOHCTPYKIIMU BBIITYCKHBIX HACAJKOB JIJIs
nogaun xjagoHa 114B2 (macajgku ¢ coyaapeHuUeM CTpyH) SBISIFOTCS OTHOCH-
TEJIBLHO Majible BBIMYCKHBIE OoTBepcTUs D = 2-3 mMm mis oOecrieueHus: mepece-
KAIOIIMXCSI B MPOCTPAHCTBE U PACHBUIAEMBIX MOJ HU30BITOYHBIM JaBICHUEM

ctpyii ['OC (puc. 4.37).

Takast KOHCTpYKIIMS HacaJka CBA3aHa C TeM, 4To xiaaoH 114B2 umeer no-
JIOKUTENBHYIO Temneparypy kunenus (+46,7 °C) u npu HOpMaIbHOU TeMIiepa-
Type OKpY»Karolieil cpenbl 00JagaeT HeA0CTATOYHOM JIETY4YeCThIO sl OBICTPOTrO
CO3JaHMsl OTHETYIIALIEW KOHLIEHTpaluu B noMemeHnu. [loatoMy B HayanbHOU
cTajuu noxapa tpedyercs 6osee 3p(HEKTUBHOE €r0 PaclbUICHUE 110 CPABHEHUIO

C OCTAJIBHBIMHU BHAAMH XJIAJOHOB.

F _ll' i,
[' &
N t o
*‘—h{ ~. Y6 &
oy ¥
- | oAy
Mydra b i
boaR
bosld M 22x1,5
;|\
X | A

Hacanox

¥

Puc. 4.37. KOHCTpYKTUBHBIN YepTexk HacaIKa-paclbUINTENS
¢ coynapenueM ctpyit AI191234 (3A0 «MD3 CA»)
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Br16op cxembl pa3meleHrs HacaJKoB, yrojl BRIOpoca M pa3Bojka TpyOo-
MIPOBOJIOB JIOJKHBI OCYIIECTBISATECA C LIETBI0 PaBHOMEPHOTO pacIpeesieHus
I'OC B 3amumniaemom nomeunieHuu. I[lpu 3ToM quameTpsl TpyOOIpPOBOIOB U Me-
tamuioeMKocTb Y AI'TI 1omkHBI OBITH MUHUMHU3HPOBAHBI.

Texnuka, npumensiemas B Y AI'TI, HenpepbIBHO COBEPLIEHCTBYETCS, CO3-
JAI0TCS HOBBIE OTHETYILAIME COCTaBbl, 3JIEMEHTHI CUCTEM, MOBBIIAETCS UX Ha-
JEKHOCTh U 3P (HEKTUBHOCTD.

4.4. Buabl 1 XapakTepuCcTHKA ra30BbIX OTHETYIIAIMX
CpeAcTB

Cornacno HIIb 88-2001 [19] B ycTaHOBKax ra3oBOro MoKapoTyle-
HUSI MOTYT MPUMEHATHCS OTHETYIIAIINE CPEICTBA B BUJIE CIKMKEHHBIX U CKATHIX

0] U30BITOYHBIM JIaBJICHHEM ra3oB (Tadn. 4.12).
Tabmuma 4.12

OcHoBHbIE BHAbI TA30BbIX OrHeTymamux Cpeacrns

CiKHKeHHBIE Ta3bl C:kaTble ra3bl
1. IByokwuch yrieposaa (COy); 1. Azot (Ny);
2. Xmanon 125 (CaFsH); 2. AproH (Ar);
3. Xmazon 218 (CsFg); 3. Nnepren:
4. Xnanou 227ea (CsF7H); a3ot — 52 % (00.);
5. Xnamon 3181 (C4Fsll); apros — 40 % (00.);
6. Xmanon 114B2 (C,F4Bry); JIBYOKHCH yriepoja — 8 % (00.)
7. Xnanon 23 (CF3H); TOM-18;
8. lllectudroprcras cepa (SFg).

Crenyer oTMeTUTb, 4TO Hapsay ¢ npueneHHbiMU B [OCT 12.4.009-83 [16]
BupamMu ['OC Takke IMIMPOKO MCIOJIB3YIOTCS Ha MPAaKTUKE HAXOMASIIUECs B JKC-
TuTyaTaluy BbICOKOA(h(EKTUBHBIC CPEACTBAa TYIICHHUs Ha OCHOBe xyagoHa 13B1
(Tpudropopommetan — CF3Br), a Takxke cMmeceit OpomaTria U OpOMITUIIEHA C YT-
JIEKACIJIOTOM.

Heyoxuce yenepooa (Ouokcuo yenepooa, CO;) SBISCTCS TPATUIMOHHBIM
cpeacTBOM Ta3oBoro noxaporyiieHus. CO; B 0OBIYHBIX YCIOBUSIX OECIIBETHBIM
ras, He UMEIIINI 3amaxa M BKyca, Oojiee ueM B 1,5 pasza Tspkenee BO3ayxa.
Xpansar CO; B xuakoM Bujae B OamoHax noxa gasieHuem jao 12,5 Mlla
(125 kre/em®). TIpUMEHEHHE YIIIEKUCIOTH IS TYIICHHS 00YCIOBICHO TEM, UTO
OHa, OyJIy4d MPOJYKTOM OKHMCIIEHHUS YTIepoJia, B OOBIYHBIX YCIOBUAX SIBISETCS
MHEPTHBIM COEJMHEHHEM, HE MOAJICPKUBAIOIINM FOPEHUs BEIECTB U MaTepua-
noB. Mexanusm Tymenus CO, COCTOUT B OCHOBHOM B OXJIAXK/I€HUHU 30HBI TOPEHUS
Y CHIKEHUU KOHLIEHTPALMU KHUCIOPOAa B BO3AYXE 3alMIIAEMOro MOMELEHUS 10
YPOBHSI, ITPH KOTOPOM IpeKpaniaercs ropenue. [Ipu cHukKeHMH KOHUEHTPaIUK KH-
ciopora ¢ 21 no 14 % mulaMeHHOE TOpEHUE NPAKTHUYECKH IPEKPALAETCS.
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OrHeTymammas KOHIeHTpars — e MeHee 30 % 1o o6bemy (0,637 kr/m°). Jist mo-
MELIEHUH ¢ OBBILIEHHOW MTO’KapHON OMACHOCTBIO Kareropuil A u b HopMaTHBHYIO
MAaCCOBYIO OTHETYIIAIIYI0 KOHIICHTpALMIO yBenuuuBaroT 10 0,768 kr/M°. Pacuer-
Hasi MacCOBasi OTHETYINAIIAsl KOHIICHTPAIHS /ISl YCTAHOBOK JIOKAJTBHOTO TYIICHUS
110 00BeMy IBYOKHCHIO YITIEpOa COCTaBIIsIeT He Meree 6,0 kr/m° [36].

VYTaekucnoTa B OTIMYUE OT TATOWIMPOBAHHBIX YTJIEBOJOPOJOB, BOABI U
NIEHHBIX CPEACTB TYIICHHS HE HAHOCHT MOBPEXKICHUI O0OpYIOBAaHHUIO, B TOM
YHcle JJIEKTPOHUKE, KapTHHAM, JOKyMEHTaM, MUIIEBBIM NPOAYKTaM U T. .
Bpennoe neiicTBrHe TallOMIUPOBAHHBIX YTIIEBOJOPOAOB OOBACHAETCS TEM, UYTO
OHU SBIIIOTCS XOPOIIMMH PACTBOPUTEISIMU M 00J7a/1al0T TOKCUIECKUMHU CBOM-
CTBaMH. YTJIEKHCIIOTa, BRIOpachiBaeMasi B BUJE CHEra, OKa3bIBaeT IIaBHBIM 00-
pa3oM pe3Koe OXJaKJarollee BO3JEHCTBUE Ha oyar ropeHus, a mocie npeBpa-
ImeHus B Tra3 — emle u pasOasistonui 3¢dexr. M3 1 1 guokcunma yriaepona
oOpazyetcst 506 i1 raza. OrHerymiaiias KOHIEHTPAILUs YTIAECKUCIOTH B BO3yXe
J0CTATOYHO BBICOKA, TIOPTOMY HEOOXOAMMO YYHTHIBATH €€ JCHCTBHE Ha Opra-
HU3M YellOBEKa, IPUUYEM MPUCYTCTBHE YTIEKUCIOTHI B BO3AYXE B KOJTUYECTBE 710
6 % He mpeACTaBIAET ONMACHOCTH JAJIS )KU3HH, HO COJEP)KAaHUE €€ B KOJIUIECTBE
10 % sBasiercs yxe onacHbeIM. [Ipu 20-HO#l % KOHIEHTpAaLMHU YTIAEKUCIOTHI Y
YyeloBeKa HACTymaeT mapanny Asixanus. OObeMHas OrHeTyamas KOHIEHTpa-
IIUS1 IBYOKHMCH YTJIEpO/ia B BO3AYXE SBISCTCS CMEPTEIBHON JJIs YeJIOBEKa.

besonachas s yenoBeka koHueHTparus CO; (C,p, TpH BPEMEHH JKCIIO-
sunuu 1-3 MuH) He npesbiaet 5 % (00.), onmacHoe s KU3HU MTPH KPaTKOBpE-
MeHHOM dKcro3uiiuu — Boiie 10 % (06.). s TymeHus mosxkapa Tpedyercs: KOH-
nenrpanus CO, 6ounbire 25 % (06.). DTO CBUACTENBCTBYET O UYPE3BHIYAMHO BbI-
COKOM OIMAaCHOCTH AJid yelaoBeKa aTMoc(epbl, 00pa3yromieiicss B MOMEIIEHUH TIPH
TYLIEHUU ToXkKapa yriaekucioron [38].

Ha mpakTuke cieyer yauThiBaTh, 4TO 00BEM JKUIKON YIIIEKUCIOTH B MOIYIIE
ra30BOTO TMOXKAPOTYIICHUS, KaK U 00BEM Ta30BBIX OTHETYIIAIIMX COCTaBOB THUIIA
XJ1aJI0H, IPX aTMOC(hEepPHOM JIaBICHUN H3MEHSIETCSI B 3aBUCIMOCTH OT TEMIIEPATYPHI.

100
=
o) CO,: Ky =0,7 kr/n
™
g 90
=
)
N
=
=
¥ 80
2 / Puc. 4.38. VI3meHeHue 00beMa KUIKOH
S dazer CO; u xmagoHa 23 B Mojayle
O 70 ximagon 23: K, = 0,7 kr/ma _| MIII-100
60 * ! -
0 10 20 30 40

Temnepartypa, °C
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MounekynsipHblii Bec yriaekuciaotsl 44,01, o0bem Mons 22,26 Kr/Modb, a ee
yENbHBIN BEC 3aBUCUT OT J1aBlieHUs U Temneparypsl. U3 puc. 4.38 cienyer, 4yTo
CYLIECTBYET 3HauuTenbHas o0nacTh cocTostHM CO, M XJIaJJOHOB, B KOTOPOM
00BEMBI Ta30BbIX OTHETYIIAUIUX COCTABOB U MOJYJI, B KOTOPOM OHH XpaHATCH,
CTaHOBSITCSl PaBHBIMU. DTO 3HAYMT, YTO HA MPAKTHKE B MPOLIECCE IKCIUTyaTalUU
YAI'TI, Hapsany ¢ npsimbiM MeTogoM koHTpodiss ['OC (mepuoguyeckoe B3BEIIH-
BaHUE OAJIJIOHOB), TOJKEH TaKKe MCIOJIb30BaThCS KOCBEHHBI METOJ KOHTPOJIS
C IOMOIIBIO MTOKA3aHUI MaHOMETPOB.

K, > px
150 - :
a K, =0,80 xr/n
< 1
O _
=
2 K, =0,70 xr/n
m
1 |
= 100 = 0,625 we/
75
Puc. 4.39. Usmenenue naBieHUS
CO3 B Mmotyne
50
25
0 10 20 30 40 50

Temnepatypa, °C

[Ipu o6cnenoBanuu YAI'TI, a Takke npu NPOBEEHUU PACUETOB CIEAYET
UMETh B BHU]lY, YTO MpPU TEMIEPAType YrIEKHUCIOThI, MPEBBIIIAONIEH KpUTHYe-
CKYI0, JIaBJICHHE B OaJTOHAX MOXXET 3HauuTeNlbHO Bo3pacTH (puc. 4.39). Tak, B
OaJJIOHAX, 3apsyKaeMbIX YIJIEKHUCIOTOW, Npu Ko3(PPUUMEHTE 3amoJIHEHHUS,
paBHoM K, = 0,745 xr/n, naBneHue Oyner JOCTUraTh: MpPU TEMIEpPAType
30 °C - 90 kr/em®, mpu 40 °C — 130 kr/em®, a mpu 50 °C — 175 kr/cm’.

s koaddunmenta 3anonnenus K, = 0,625 kr/i1 BelIUUYUHbBI 1aBICHUN NMPU
YKa3aHHBIX BbIIIE TeMIlepaTypax OynyT cooTrBeTcTBeHHO paBHbI: 70, 100 u
130 xr/cM®. VI3 IPHBOAMMBIX AAHHBIX MOHATHO, YTO MPUMEHEHHe KOIQ HIHeH-
Ta 3anojgHeHus moayien oonbiie K, = 0,625 Kr/n He MOXET OBITh PEKOMEHI0-
BaHO /I MPAKTUYECKOT'0 UCTIOIb30BaHUS.

Xnaoon 114B2 (ppeon), mempagpmopoubpomd>man — TsKENas1, OeCLBETHAS,
MacCJSIHUCTAasl JKUJKOCTh CO CHEUU(UUYECKUM 3alaxoM, TeMIIeparypa KUIEHHs
+46,7 °C, temneparypa 3amep3anus —110 °C, MUHMMAaNbHasg OrHEeTyIIalas KOH-
uentpamus 1,9 % no o6wvemy; yaenbHbiit pacxon 0,22 KT/M° IS IOMEICHHH ¢
pou3BoACTBaMHU kateropuu B u 0,37 KO/M® JIst npousBojcTBa Kareropuii A u b.
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IIpuMeHeHne cUCTEM ra30BOro MOKapOTYyLUIEHUs ¢ xyianoHoM 114B2 ocymects-
nsercs no pekomenaauussm BHUUIIO MYC Poccun.

Xnanon 114B2 sBnsercs Hanbojiee akKTUBHBIM WHTHOUTOPOM, OH d(Pdek-
TUBHEE AMOKCUAA YTIepoJa, a TakKe BCEX APYrUX BHUJIOB XJaJ0HA. XJIaJIOH
114B2 manoTokcM4YHOE BeIleCTBO, 00Jiaaoliee CIadbiM HAPKOTUUECKUM JIeH-
ctBueM. [Ipu oTpaBneHun xJiaJoHOM HaOroAaeTcs rojJoBokpyxkenue. [peaens-
HO gonyctumasi koHueHntpanus (I1JIK) ero njs npou3BoICTBEHHBIX TOMEIIEHUM
paBHa 0,6 mr/n. 13 1 xr xugkoctu oopazyetcs 86,5 1 napos [38].

bonee BBICOKOM TOKCMYHOCTBIO O0JIaIalOT MPOAYKTHI TEPMHUUYECKOIO pac-
naja xygaaona 114B2, oOpasyromuecs npu TYIICHUHU MOXKapOB U MPEACTaBISAIO-
e co0oil raJlougoBOJOPOAHBIE KUCIOTHL. OJHAKO BCIEACTBUE TEPMHUUYECKOM
YCTOWYUBOCTH M BBICOKOM OrHeTymaiei 3p(HeKTUBHOCTH XJIaJloHa B YCIOBHIX
M0’Kapa yCHeBaeT Pa3yIoKUTHCS JIMILb HEOOIbINAs €r0 YacTh, HE MPEBBIILIAIOIIAS
3 % I'OC, nogaHHOro Ha TyIIEHHE.

Cnenyer UMeTh B BUY, YTO MPUMEHSIEMbIE B YCTAHOBKAX MOXKAPOTYILICHHS
030HO0E30MacHbIe XJIAJOHBI MPEACTABISAIOT cO00il (ropcoaepKaume coeanHe-
HUs — neppropyriaeBogopoasl (xnamonsl 218, 31811) nau ruapodropyrieBoo-
poabl (xnamonsl 23, 125, 227ea).

[Ipu BO3nIEWCTBUM XJIaJJOHA HA OTKPBITOE IIaMsi MU pacKajeHHbIe MOBEpPX-
HOCTH (PTOPUPOBAHHBIE YIJIEBOJOPOABI TAKXKE pasjaratorcsi ¢ oOpa3oBaHHEM
Pa3IUYHbIX BBICOKOTOKCHYHBIX MPOAYKTOB JECTPYKIHHU — (PTOPUCTOrO BOJOPO-
na, nudropdocrena, okraptopuzo0yTuieHa u ap. B mpoiiecce TymieHus mnoxapa
C BBICOKOM CKOpPOCTBIO MPOTEKAET MPOLECC TUAPOJIU3a XJIAJOHOB, KOTOPBIM
IPUBOJIUT K 0Opa30BaHUIO YrieBOAOPOJHOIO pajuKaia M Trajioug0BOIOPOJA.
CkopocTh TUApOAN3a ONpeaesseTcss NpUpoaor XJaJoHa, TEMIEpPaTypoll u co-
Jep>KaHUEM BOJIbI B XJIa/IOHE.

AHaJOruYHbIE MPOLIECCHl MPOTEKAOT MPU TYIIEHUU MOXKapa MeCTUPTOpu-
cToil cepoil. B aToM ciyyae o0pa3yroTcs BHICOKOTOKCUYHBIE (PTOPUCTHINA BOJO-
pon u naTudropucrtas cepa.

CreneHp pa3noxkeHus (TOPUPOBAHHBIX YIIIEBOJOPOAOB MPHU TYIIEHUH B
3HAYUTEIBHOM CTENIEHU 3aBUCUT OT pa3Mepa oyara rnoxkapa u BpEMEHHU BBIITYCKa
OTHETYILAIEro CPeJCTBa, T. €. BPEMEHHU MPSAMOro KOHTAaKTa XJiaJoHa C IulaMe-
HeM. [loaToMy Ba)kKHBIM SIBJISIETCSA BBIBOJ O TOM, YTO JUIsl YMEHbLIEHUS TOKCHY-
HOCTH IPOJYKTOB, 00pa3yIOIIUXCs MOCe TYLICHUs Moapa (pTOPpUPOBAHHBIMU
YIIEBOAOPOIAMH U 3JIEra3oM, MOKap JIOJKEH ObITh OOHApy»KEH Ha paHHEH cTa-
MU €ro pa3BUTHs, a BpeMs MOAAa4d ra30BOr0 OTHETYIIAIIEro COCTaBa JOJIKHO
OBITh MUHUMAJIbHBIM.

B pesynbrate rugponauza o6pasyercs rajJou10BO10pOI, KOTOPhII criocoOeH
OKa3bIBaTh KOPPO3HOHHOE BO37cicTBUE Ha MeTaiubl. [lepdropupoBaHHbIe yr-
neBogopoanl (xmamonsl 218, 318I) u SFg mpakTuuecku HE TUAPOIHU3YIOTCS.
Xnagonsl 23, 125, 227ea rugpoau3yoTcs B JOCTATOYHO cIabOW CTENeHu ¢ 00-
pa3oBaHHeM ILIaBUKOBOM KucIoThl (HF).
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[Ipu ompeneneHUU TOKCUYHOCTH OTHETYIIAIUX Ta30B HEOOXOAUMO Y4UH-
THIBaTh OCHOBHBIE€ COCTABJISIONINE: TOKCHYHOCTh CAMOT'O areHTa U TOKCUYHOCTh
MPOJIYKTOB €0 Pa3JIOKEHUSI.

Cankr-IletepOyprckum punuanom BHUUIIO MYC Poccun nipu coneicr-
Bun «CeBepo-3anajHOro Hay4YHOTO IIEHTpa TUTUEHBI U OOLIECTBEHHOTO 3/10PO-
Bb» M3 Poccun ucciienoBaics BOIPOC OMACHOCTH, KOTOPYIO MPEICTaBISIOT
JUTSL )KUBBIX OPTAaHU3MOB OJHOBPEMEHHOE BO3/IEUCTBUE HA OMOOOBEKT XJI1aJ0HOB
U TOPOAYKTOB HX TEPMHUYECKOTO paziokeHus. J[Jis 3Toro ObLIM MPOBEICHBI
CpaBHUTENbHBIC UCIIBITAHUS XJIAJIOHOB B CTAHJIAPTHBIX YCJIOBUSX TYIIEHHUS O4Ya-
ra TOPEHUs] U OJHOBPEMEHHBIM HCCIIEIOBAaHUEM KOMILJIEKCca TMOKa3aTeseH, xa-
PaKTEpU3YIOIMUX OMACHOCTh TOKCHMYECKOT'O BO3JEHCTBUS MPOIYKTOB TEpMUYE-
CKOT'O pa3JIoKEeHUs] U T'a30BO3AYIIHON CMECH B YCJIOBHUSIX OOBEMHOIO MOXKApO-
TYIIEHUs] HA OMOOPraHU3MBbI (JKUBOTHBIX).

UccnenoBanusimu 6110 ycranoBiieHo, Bce ['OC mipu TymeHun pasiararoT-
csl ¢ 00pa3oBaHUEM JIETYUYUX TOKCUYHBIX MaTepuanoB. [Ipu 5ToM JieTaqbHOCTH B
BbIOOpKaX KHUBOTHBIX cocTaBisiia ot 20 1o 80 % [38].

OcHoBHOe HeratuBHOe BoznelicTBue ['OC Ha yenoBeka 3aBUCUT OT KOH-
nentpanuu ['OC B 3amuiaeMoM MOMENIEHUH U MPOJOJDKUTEIIBHOCTH BO3JCH-
CTBUS (PKCHO3UIMM) HA Ooyar ropeHus. B »Tom ciydae OIeHKa HEraTUBHOIO
BO3JICMCTBUS Ha YeIOBEKa MOXKET ObITh MPOBEACHA ISl ABYX (PUKCUPOBAHHBIX
3HAYEHUU KOHLICHTPALUU:

- Cor — MakcuMasibHast KoHLeHTpauus ['OC, npu KOTOpO# BpeIHOE BO3AEH-
CTBHE ra3a Ha 4YeJIOBEKa IMPU IKCIO3UIIUU HECKOJIBKO MHUHYT (OOBIYHO MeHee
5 MMH) OTCYTCTBYET;

- Cyuy — MUHUMaNbHasA koHIEeHTpanus ['OC, mpu koTopoil HabmomaeTcs
MHUHHUMAaJIbHO-OLYTUMOE BPEAHOE BO3JEHCTBHUE ra3a Ha 4eJIoBeKa MPHU IKCIO3U-
MU HECKOJIbKO MUHYT (OOBIYHO MEHEE 5 MUH).

Konnentpamuu Cy; 1 Cyyyy 10151 psiia [OTB, o nanseim 1SO 14520, npen-
cTaBJieHbI B Ta0:1. 4.13.

Tabmuna 4.13
Konuenrpauun Cor 1 Cyyy 10151 psina 'OTB

Haumenosanue 'OC Aot Aproun HNuepren Xaagon 23 Xaagon 218
Cor.% (06.) 43 43 43 50 30
Crun. % (06.) 52 52 52 > 50 > 30

VYuuTtbiBasi BO3MOXKHYIO TOKCUUHOCTh MPOJYKTOB TopeHus rpu noaaude 'OC,
BO BCEX CJIy4asiX OCHOBHBIM CIIOCOOOM 3alllUThl MEPCOHANA 3aIIMIIAEMOro oMe-
nieHust oT BpenHoro BoszaencTBHa ['OC M MPOAYKTOB €ro MHUpOJIN3A, SIBISETCS
CBOEBpPEMEHHAsI M OpraHM30BaHHAs 3Bakyauus a0 nogaun ['OC. DBakyauus ocy-
IIECTBIISIETCS 110 CUTHAJIaM 3BYKOBBIX M CBETOBBIX OMOBEIIATENEH, KOTOpbIE pa3-
MEILICHBI B 3alMIIAEMOM MOMelleHn B coorerctur ¢ HITB 88—2001" [19] u
I'OCT 12.3.046-91 [39]. Jlns 3amuThl MOMEMICHUA ¢ MAaCCOBBIM MpeObIBAHHEM
monen (6onee 50 yenosek) He caenyet npumenats [’ OTB, koTopsie pu noxaye B
3alUIIAeMOe MOMEIIEHNE 00pa3yoT KOHIEHTpauo Bbie Coy;.
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Crnenyer UMETh B BUAY, YTO OOJBIIYIO OMACHOCTH JIJIS1 YeJIOBEKA MPEICTAB-
JS0T (PaKTOPBI, COMYTCTBYIOLIUE MOXKAPY, — OKCUJI YIJIEPOJa, JIbIM, CHUKEHHE
KOHILEHTpaluu Kuciaopoaa u T. n. IlosTomy nuia, paboTaromue ¢ XJIaJI0HOM,
JOJIKHBI OBITh OJIETHI B CIIEIIMAIbHbIE KOMOUHE30HbI, PE3UHOBBIE CANlOTH, UMETh
Ope3eHTOBbIE PYKABUIIbI, PE3UHOBBIE NIEPUATKH U U30JIUPYIOUIUE IPOTUBOTa3bl.

C 1994 r. cropoHamu MoOHpeanbCKOTO MPOTOKOJIA OBLIO 3alpeIieHo Mpo-
M3BOJICTBO 030HOpA3pYyIIAIOIMIMX XJIAJ0OHOB KaK BEUIECTB, pa3pylIaloNIUX 030-
HOBBIN cioi 3eMHOI atMocdepsl. [loaTromy B Hamieil ctpane ¢pupmoit «O30H»
(r. Cankr-IletepOypr) majis yCTaHOBOK, YK€ HAXOASIIMXCA B SKCIUIyaTallud U
ucrnoyib3yromux xmnanoH 114B2, paspa®ortanbl TexXHOJOTHS M OOOpPYAOBAaHHE,
MO3BOJISIIOLIME BOCCTAHABIMBATH 3KCIUIYyaTallUOHHBIE CBOMCTBA XJIaJOHAa [0
JNEUCTBYIOIIMX CTaHAAPTOB M MOBTOPHO MCIMOJIB30BAaTh UX B TEUYEHHUE MOCTE-
nytomux 10 ner.

OOHOBpPEMEHHO B KOPOTKHE CPOKH MPOMBIIUIEHHOCTBIO OBLIO OCBOEHO
MPOU3BOICTBO IKOJOTHYECKH YHUCTBIX XJIAJIOHOB, Takux, Kak xjianoH 23 (CFzH);
TDM-18; xnanon 125 (C,FsH); xmamon 3181 (C4Fgll) u mp.

N3 tabn. 4.14 cnenyet, yTo 030HOOE30MACHBIE XJIAJOHBI 110 CBOEH OTHETY-
maiiei 3QpeKTUBHOCTH yCTynaroT B 2—3 pasa xnagony 114B2. [lepexon Ha Ho-
BbI€ OTHETYIIAIUE COCTaBbl MOTPeOOBaJl OPraHU30BaTh Pa3pabOTKy U MPOU3-
BOJICTBO HOBBIX CPEJCTB MOKapHOM TEXHUKU (MOAyJiel, Oarapei) ¢ oTian4aro-
IIUMUCS OT TPAAUIIMOHHBIX OAJIOHOB, XapaKTEPUCTUKAMU KOHCTPYKLIMH U YCT-
poiictBamu Bbllycka ['OC. OnHako Npu HMCHOJB30BAHMM PA3JIMYHBIX BHJIOB
XJIAJIOHOB CJIEJIyeT UMETh B BUJY TO OOCTOATENBCTBO, UTO 32 pyOeKOM Bce yallle
MPUMEHSIOT HA MPAKTUKE MHEPTHBIE OTHETYIIAIME COCTaBbl. JTa TEHJIECHLMS
OOBSCHSAETCS UX DKOJOTMYECKOW 0€30MaCHOCThIO U SKOHOMHUYECKOH 11e1eco00-
Pa3HOCTHIO.

UccnenoBanusimu, nposenenusivu B0 BHUUIIO MYC Poccun, 6s110 ye-
TAHOBJICHO, YTO B CJy4yae IMoxapa, Mpu OJHOBPEMEHHOM BBEJEHUU B MOMEIe-
HUE, HApAy C XJAJOHOM, HEOOJBIIOr0 KOJUYEeCTBA MHEPTHOTO pa30aBUTEINS
(a3oTa wiIM AUOKCUIA YIiepo/ia) MOBbIIIAETCS o0uas orHeTrymamnas 3pQpexkTus-
HOCTb. DKCIEPUMEHTHI MOKa3aJld, YTO NpH BBeAeHHH B coctaB Bcero §-10 %
MHEPTHOTO pa3zbaBuTesi, TpeOyeMbli pacxo/ XJaJoHa yMeHbIIaeTcs B 5—8 pas.
Jlns obecnieueHus Takoro 3p¢eKkra CUHEepru3Ma U YCUJICHHUS] MHTMOUPYIOIIEro
JNEUCTBUSL XJIaJ0HA IIHPOKO HUCIOJIB3YETCS KOMOUHUPOBAHHBIU VeleKUCIOMHO-
xnaoonoswiti cocmas (85 % — COy; 15 % — xmagon). MuHUManbHas MaccoBas
OTHETYIAIasi KOHIEHTpalusd KOMOMHUPOBAHHOTO COCTaBa B pacyeTax NpUHH-
Mmaetcs pasuoit 0,27-0,40 Kr/M°, nipu Bpemenu noaauu 30-60 c.

Asom N — ra3 6e3 uBeTa U 3amaxa; XpaHUTCS U TPAHCHOPTUPYETCA Kak B
CKIDKEHHOM, TaK U B ra3000pa3HOM COCTOSIHUM, HEMHOTO JIErYe BO3/1yXa; OrHe-
Tymamui 3Q¢GeKT npu BO3IEUCTBUM ra3000pa3HOro a3oTa JIOCTUTaeTCs 3a CUET
pa30aBieHusl MPOJYKTOB PEaKIMU B 30HE TOPEHUS O TAKOTO COAEpPKaHUs KH-
CJI0pOJia, IPU KOTOPOM FOPEHUE CTAHOBUTCS HEBO3MOKHBIM.
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XapaKTepl/ICTI/IKI/I ra3oBbIX OrHETYHIAIUX CPEACTB

Tabnuua 4.14

IlecTn-
Hassanue JByokucy | Xmamon | Xmamon 23 | XutamoH XJ1agoH XJ1agoH ¢ropu-
yriiepojaa 125 (T®M-18) 31810 114B2 227ea crast
cepa
f;gg\f;;;“a" CO, | CFeH | CHFs | CuFell | CoFsBr, | CoFH | SFe
T xuneunus, °C;
P=0,1 MlTa -78,5 -48,5 -82 6,0 46,7 -16,4 -63,6
Inotnocts 1,88 5,208 2,93 8,438 10,9 728 | 6,438
MapoB, KI/M
IInoTHOCTH
KHUJIKOH (a3bl, 774 1219 814 1407 2180 1219 1396
Kr/M°
O30oHOpa3py-
[IAFOIIIA I 0 0 0 0 6 0 0
[MOTEH A AT
Oruerymaras
KOHIICHTpAaIus, 25-40 |7,3-14,4|14,4-16,0( 7,0-9,0 | 2,24-34| 6-7,3 |7,2-19,2
% (06.)
Oruerymaras
KOHIICHTpAaIus 0,46-0,71 | 0,43-0,78 0,67 0,59-0,76 | 0,22-0,37 | 0,5-0,7 |047-1,15
MaccoBasi, Kr/m>
K, mr/m® - 1000 1000 - 480 - -

B ycraHoBKax MOXKapOTYIICHHS MOJYJBHOTO THIIA Ta3000pa3HBId a30T
MPUMEHSIOT PEIKO, TaK KaK JUIS TYIICHUS MOKapa UM CJICAYeT 3alOJHUTE OKOJIO
40 % oObeMa moMenieHus, il 4ero notpedyercs 00bII0e KOJTUYECTBO pabounx
6amnoHoB. Kpome Toro, B 1eKypHOM pexuMe HEOOXOIUMO cO3aBaTh JOCTATOU-
HO BBICOKOC JIaBJICHHE B pa00ounx OaJlJIOHAX ¢ ra3000pa3HbIM a30ToM (puc. 4.40).

[EY
al
o

Jasnenue, oap.

=1,148 xr/n

125
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20
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40

Temnepartypa, °C

50

Puc. 4.40. 3menenue naBnenus B moayne Y AI'TI ¢ a3orom
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Yaie Bcero a3or MpUMEHSIOT B KOMOMHUPOBAHHBIX COCTABaX; OH TaK»Ke
CILY’KUT JJIsl TPAHCTIOPTUPOBAHMSI XJIaJJOHA U MOPOILIKOBBIX COCTaBOB IO TpyOam
B oyar noxapa. O((EeKTUBHO NPUMEHATh XUIAKUN a30T (C Temmeparypoi
—-196 °C), nockoabKy OH IpHU PACHbUIEHUH PE3KO OXJaXIaeT 30HY ropeHus. B
KHUJKOM BHUJE a30T HCIOJNB3YIOT JJI TYIIEHHS IIEJOYHBIX METaJUIOB, CIHUPTA,
alleTOHA, KPEMHUI- U METAJUIOOPTraHUYECKUX COCIUHEHUM.

Hcnonezyemsie B razoBbix AYIIT azort, apron, CO; 1 HHEPreH COCTOAT U3
KOMITOHEHTOB, BXO/SLIMX B COCTaB Bo3ayxa. [Ipu Tymenun noxxapa oHu He pas-
JlararoTcs B IUIAMEHHM M HE BCTYMAIOT B XUMHUYECKHUE PEAKIUH C MPOJYKTaMH TO-
peHusi. DTH OTHETYIIAIME ra3bl HE OKa3bIBAIOT XUMHUYECKOTO BO3ACHCTBUS Ha
BEIIECTBA U MaTepHalibl, HAXOAUIMECS B 3alllMIlaeMoM nomemieHuu. [lpu ux
10/1aue MPOUCXOIUT OXJaXKJICHHUE ra3a U HEKOTOPOE CHUYKEHUE TeMIlepaTyphl B
3alMIIaEMOM TIOMEILEHUH, YTO MOXKET OKa3aTh BIMSHUE Ha O0OpYAOBAaHHUE U
MaTepHalibl, HaXOASIINECS B HEM.

A30T 1 aproH HeToKcH4YHbl. OHAKO MPH UX MMOJAYe B 3aLMIIAEMOE TIOMeE-
[IEHUE MPOUCXOJUT CHUKEHUE KOHLEHTpAUUU KUCIOpOAa, YTO SIBISETCS omac-
HBIM JIJIs1 YeJIOBEeKa.

Hnepeen — ra3, oOpazyeMblil MyTeM CMEILIEHUS a30Ta, aproHa U YIJIeKUCIIO-
Thl. MeTo TylieHUs OCHOBaH Ha CHIWKEHUM KOHUEHTpalUu KHUCIOopojaa B 3a-
mumaeMoM nomenieHu. Maepren cocrout us azora (Nz) — 52 % (00.); aprona
(Ar) — 40 % (00.) u aByokucu yriaepozaa (CO,) — 8 % (00.).

Wnepren siBnsercsa Hanbolsiee O€30MacCHBIM, ¢ TOYKU 3PEHUST BO3AEHCTBHUS
Ha OpraHU3M YeJIOBEKa, ra30BbIM OTHETYIIAIIUM CPEICTBOM. DTO OOBACHSIETCS
TEM, YTO JJaXe MPU CHIKEHUH KOHLIEHTPALMU KUCJIOPOa B IMOMEIIEHUH B MPO-
Hecce TYUIEHUS! BXOJIAas B COCTaB MHEpPIreHa JIBYOKHCh yriepoja MOBBIIIAET
CIIOCOOHOCTh YEJIOBEUECKOro opraHuzma Oosiee 3(()EKTUBHO HCIOIB30BAThH
AMEIOLIANCSA KUCIOPOI.

He6onbmoe konuuectBo CO, MPUBOIUT K YBETUYEHUIO YACTOTHI JIbIXaHUS
yeJioBeKa B aTMocdepe, cojiepiKallieid HHEPTeH, U O3BOJISIET COXPAHUTh JKU3HE-
NEeSATENbHOCTD MPU HEJTOCTATKE KUCIOPOa.

B pe3ynbpTaTe MO3r yenoBeKka MpOAOJIKAET MoIydaTh HEOOXOIUMOE KOJIH-
YEeCTBO KHMCIOpPOAa, KaK U B HOPMaJIbHOM cpefie, Jlake MpU CHXKEHUH KUCIIOpO-
na 1o ypoBHs 12,5-14 %. 310 cBOKWCTBO MOJITBEPKACHO SKCIEPUMEHTAIBHBIMU
UCCJIeI0BAaHUSIMU, NTPOBEACHHBIMU 3a pPyOeKoM, ¢ yyacTtueM jrojaeil. B ucneita-
HuAX npu co3nanuu 50 % orHerymaneid KOHIEHTpauuy B MOMEIIEHUN COAEP-
xanue CO; B Bo3ayxe coctaBuiio 4 %, a KOHLEHTpAIMS KUCIOPOJia CHU3UIIACh
1o 12,5 %, npu 3ToM y mrojield HaOII0Aanoch JUIlb yJalleHHoe AbixaHue. [lo-
ATOMY MHEPreH HCIOJb3YIOT B MPOTHUBOMOKAPHOM 3alIUTEe MOMELIEHUN C MO-
CTOSIHHO MPUCYTCTBYIOIIMM TMEPCOHAJIOM: aBUAUCIETYEPCKUE, 3aJIbl, LIUTHI
ynpasienuss ADC, HeHTPHI yIIpaBiIeHUs U OJ100HbIE UM OOBEKTHI.
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Wuepren momyumn ceprudukar Factori Mutual Research Corporation
(FMRC) u BKIIIOYEH 3apyOC)KHBIMU CTPAXOBBIMH OPTaHU3ALMUSMU B MEPECUCHD
OTHETYIIAIUX COCTABOB HEOTPAHMYEHHOW O00JIACTH TPUMEHEHUS. Y ICJIbHBIN
BEC MHepreHa OJIM30K K yAECIbHOMY BECY BO3/yXa, IO3TOMY HE MPOUCXOIUT €ro
CKOIUICHMSI B HM)KHEHM 4acTH MOMEIIEHUs, OTHETYyIIalas KOHUEHTpauusi paBHO-
MEpHO pacnpeaensieTcss B 00beMe BCero MOMEIIeHUS U yIep>KUBAETCS NITUTENb-
Hoe Bpems. Creayer ydyuThIBaTh, YTO XpaHEHHE MHEPreHa OCYLIECTBISETCS B
C)KaTOM COCTOSIHUU Ta3a, U JJI1 CO3JaHUsl pacyETHOM KOHUEHTpauuu (OKOJIO
37,5 % no 006bemy) TpeOyeTcsl UCIOJIb30BaHUE OOJIBIIET0 KOTU4ecTBa OAJIIIOHOB
1 noBbIlIeHHOE AaBineHre 'OC B MOAyssX, KOTOPOE HA MPAKTHKE MOXKET J10CTH-
rath 3HaueHus P = 15-20 MlIla.

WuepreH He NpOBOAUT JIEKTPUUECKHM TOK, HE 00pa3yeT ocajika, He COo3/a-
€T KOPPO3MOHHO-aKTUBHBIX MPOJIYKTOB pacmnaja u sipisercs ontumanbHbiM ['OC
JUTSL 3ALIUTHI IOMENIEHUI CEPBEPHBIX C TOPOTOCTOAIIUM YyBCTBUTEIbHBIM 3JIEK-
TPOHHBIM 000PYJIOBaHUEM, NMOMEUIEHUI LEHTPOB YIpaBICHUs, a TAKKE 00bEK-
TOB C HAJIMYUEM KYJIBTYPHBIX U UCTOPUUYECKUX LIEHHOCTEH.

I'pynna npeanpustuii 3A0 «kKKOCMM» pa3paboTtana u nocraBuia Ha poc-
CUUCKHUNA PBIHOK 030HOOE30MACHBIN, SKOJIOTUYECKH YUCThIN, BHICOKOI(PPEKTUB-
HBIM ra3oBbli OrHeTymamuii cocraB « TOM-18», KOTOpBI ABIISIETCS aHAIOTOM
xjagona 23. YcnoBue 6e3onacHoro 3anojHenus moayneit Y AI'TI Boipakaercs
3aBUCHMOCTBIO

Ks < Py
Ile Pyxp — KpuTHueckas miotnocts 'OC.

[Ipu sToM naBieHue HachIeHHBIX apoB « TOM-18» cocrtaBusier P = 4,0—
4,5 MIIa npu temnepatype 20-25 °C. Otum obecriednBaeTcsi BO3MOKHOCTh HUC-
nonb3oBanus B YAI'TI 'OC 6e3 raza-npomnenenrta. ['a3oBblif cocTtaB 6e3omaceH
IUI YeJIOBEKa B AUarna3oHe MPUMEHSIEMbIX paCU€THBIX KOHIIEHTPAIUH.

3aBUCUMOCTh U3MEHEHHUS J1aBJICHUS OT TeMIEpaTyphl sl COKMIKEHHBIX Ta-
30B U XJIaJIOHOB UMEET CJIOXKHBIA XapaKkTep U B 3HAUUTEIbHON CTENIEHU 3aBUCUT
ot ko3¢ duimenta 3anonHeHus moayisi. Ha puc. 4.41 npencraBiieHbl 3aBUCUMO-
CTH 3TUX NapaMeTpoB JJIA XJaJoHa 23 mpu pa3audHbIX Kod(dUIeHTax 3amnon-
HEHUsI MOy eMKOCThIO 100 1.

HccnenoBanus, nposeneHHble kana. TexH. Hayk C. C. IlyCTBIHHMKOBBIM H
E. B. UyiikoBeim («HIIO IlokapHas aBTOMaThka CEpBUC») Ha MOAYJSX THUIMA
MIII", mo3BOJMIIM YCTAHOBHTH, YTO B TOUKE MEpeceueHus KPUBBIX (M. puc. 4.41)
o0beM xkuakoi (azel 'OC cTaHOBUTCS paBHBIM 00BEMY MOJYJIS, IPU ATOM PE3KO
U3MEHSIETCA XapaKTep 3aBUCUMOCTH «JIaBJIEHUE — TeMIlepaTypa». Xapakrep Mmpo-
UCXOJSIINX W3MEHEHUN NOJTBEPXKIACTCS M 3apyOe’KHbIMH HCCIIEI0BaHUSMU.

151



B paccmarpuBaeMoii o0acTu JaBiieHUe B Moayie P, mpeAcTaBisieT co0oi cym-

MY 3HA4YECHUMU:
P, =P, +P,, (4.1)

rae P, — nasnenue I'OC Ha n1uHUM HachIEHUs; P, — JaBlIeHHE TEIJI0BOIO pac-
mupenus xxuakoi ¢assl ['OC.

Ks > pyp

Jasnenue, oap.

Puc. 4.41. U3MmeHeHue IaBiIeHUS B
moxyse MIIT-100 ¢ xnagonom 23

0 10 200 30 40 50
Temnepartypa, °C

IIpn HapymeHMM TeMIEPATypHOrO PEXUMa B IOMELICHHMH, MPABWI JKC-
IUTyaTalluy, HECOOIIOIEHUN YCIOBUH 3alIpaBKU MOJYJIEH BO3MOXHO PE3KOE He-
CaHKLIMOHUPOBAHHOE YBEJIIMYEHUE JABICHUS B OaJNIOHE, YTO MOKET MPUBECTH K
pasrepMeTH3anny yctaHoBKH U yreuke ['OC.

[Tonmy4yeHHbIE SKCIEPUMEHTAIBHBIE PE3YJIBTATHI TO3BOJISIIOT KOJIUYECTBEHHO
000CHOBAaTh OCHOBHBIE PACUETHBIE KPUTEPUHU U YCJIOBHUS MCIOJb30BAHUS CUCTEM
ra3oBOT0 MOYKapOTYLIEHUs, a TAK)KE NPABWIBHO OPraHU30BATh UX TEXHUYECKOE
00CTyKMBaHUE U HAJ30pP CO CTOPOHBI FIKCILTYyaTAllMOHHBIX OpraHU3alui.

4.5. Pacuer yCTAHOBOK ra30BOro noKapoTylieHu st

[Ipu skcnepTu3e MPOEKTHOM NOKYMEHTALMU U OOCJIEeI0BaHUU JIEUCT-
BYIOIIMX YCTAaHOBOK Ta30BOT0 MOXKAPOTYIIEHUS Y NPAKTUUYECKUX PAOOTHUKOB
I'TIH gacto BO3HMKaeT HEOOXOAUMOCThH MPOBEJCHHUS aHadu3a MPABUILHOCTH
IIPUHATBIX PELICHUN NMPOSKTUPOBILIUKAMU 10 OCHOBHBIM TEXHUUYECKUM I10Ka3aTe-
nsim YAT'TL: xomuuectBy ['OC, TpaccupoBke U AuamMeTpaMm TpyOONpOBOIOB, KO-
JINYECTBY BBINYCKHBIX HACAJKOB, pACUETHOMY BPEMEHM BBIIIYCKA OIHETYIIAIIUX
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CPEICTB B MOMENIeHHEe U pabodyeMy JaBieHu0 B Moayisx. [Ipu aTom Hepenko
BO3HUKAIOT TPYAHOCTH, CBSI3aHHBIE C OTCYTCTBHUEM anpoOMpPOBAHHBIX pacyeT-
HBIX METOJIOB U HEOOXOJUMBIX MCXOJIHBIX JAHHBIX JJI1 MPOBEACHUS TaKUX pac-
yeToB. [IpakTHka mMoOKa3bIBaeT, YTO MEPEUYUCICHHBIE BBILIE MMOKA3aTEIH TECHO
B3aMMOCBSI3aHbl APYT C JIPYIrOM M UX MpPaBUJIbHOE 0OOCHOBAaHME M UCIOJIb30Ba-
HUE B KOHEYHOM cyeTe omnpenenser 3p(HeKTUBHOCTh pabOThl TPOEKTUPYEMOM U
skcruryatupyemon Y AI'TL

OcHoBoMnoMararoyM Jjsi ONpeieIeHUs HOPMATUBHBIX MTAPaMETPOB MOKAPO-
TYIIEHUsI SIBJISIETCS BBINIOJIHEHUE YCIOBMS MoAauu pacyeTHoro komuuectsa ['OC
(95 % 1o macce) 3a Tpebyemoe HopMaTHBHOE Bpemst o HITB 88-2001" [19]. Dtum
nocturaercs Tpedyemas uHTeHcHBHOCTh nojauu ['OC J. J[ns moHMMaHus 3TOro
NOJIOKEHUsT oOpaTuMces K rpaduky 3aBucumoctu pacxoga I'OC u co3ngaBaeMoit
NPY 3TOM KOHIICHTPALIMH ) OT HHTEHCUBHOCTH €ro mojauu (puc. 4.42).

0,60 —

=

—

Mﬁ Tnonaun — 70 ¢

O 0,40

9 |

~ 0,30

w ........
Puc. 4.42. 3aBUCHUMOCTH KOHILIEH- % Tnomaun = 25 ¢
Tpauu C OT HWHTEHCUBHOCTU 8 020
nonaun J Ha npumepe 'OC tumna F:)r s - o = 7.3 ¢
er S 0,10 | Tnomaun = 10c .

Mo : 1

0

0,00 0,02 0,03 0,04 0,05
Hnrencusuocts nogauu ['OC J, Kr/Mo-C

HccnenoBanusasmun BHUUIIO MYC PO, npoBeneHHbIMM IOJ PYKOBO-
JICTBOM JIOKT. TEXH. HayK, po@d. A. bapatoBa, ObUIO YCTAHOBIIEHO, YTO MIPH pas3-
pabotke mpoekToB YAITl crnenyer y4uTBIBaTH XapakTep 3aBUCUMOCTH
C=f(J) npu 0ObeMHOM TYIICHUH MOXKapa. ITO OOBICHICTCS paHEee MpHBe-
JE€HHBIMH apryMEHTaMU B MOJIb3Y MEHBIIETO KOJWYECTBA 00pa3yoUIuXcsl BpeI-
HBIX BEIIECTB, a Takxke Oojee BBICOKON A(PGEKTUBHOCTHIO TYIIECHHUS TOXKapa.
JIist wiimocTpaly, B KauecTBe IpUMepa, paCCMOTPUM 3aKOHOMEPHOCTH, Xapak-
TEpHbIE JJI1 CUCTEM TYIIEHHS C UCIOJb30BAaHUEM XJIa/I0HA. DKCIIEPUMEHTAIBHO
OBLJIO YCTAHOBIIEHO, YTO TYLIEHUE MPOUCXOJIUT B O0JACTH, OrPAaHUYEHHON KpH-
Boit C = f(J), aro 3amrpuxoBanHas obmacts rpaduka. [Ipudem ontumanbHbIe
yciioBus, o Tpedyemomy konuuectBy I'OC, nocturarorcst B TOUKE IKCTpEMyMa

C 3HAYEHUEM BPEMEHU MOJAYH Tponaay = 10 C.
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MoxHo yBenmuuTh pacuetHoe Bpems noaaun ['OC, mampumep, no 70 c,
OJIHaKO it 3(PPEKTUBHOIO TYLIEHUS MOKapa 3TO MOTPEOYET YBEIUUYUTh TAKKE
KOHILEHTPAIMI0 OrHEeTYIIAIIero BelecTBa (YIENbHBIA pacxoll) U PacyeTHYIO
maccy ['OC na 75 %, 4TO CKakeTCsl Ha METAJULIOEMKOCTH YCTAHOBKU U B KOHEY-
HOM CUY€T€ Ha SKOHOMHYECKOM LenecoodpazHocty npuMmenenust Y AI'TL

3aBUCUMOCTB, MpeACTaBICHHAs Ha puc. 4.42, ABIgeTCS TUIUYHOM IS
OOJIBIIMHCTBA OTHETYIIALIMX CPEACTB Ia30BOro MoxaporyiieHus. Takum obpa-
30M, OYEBUIHO, 4TO pacyeTHoe KoiuuecTBo ['OC, nuamerpsl TpyOONpOBOAOB,
JaBJ€HUE B MOJYJSX M BpeMs BBIIYCKA OTHETYILAIIEro COCTaBa SIBISIOTCA Tec-
HO B3aMMOCBSI3aHHBIMU XapaKTEPUCTHUKAMU, MPU HEMPABUIBHOM BbIOOpE KOTO-
pPBIX CHUCTEMA MOXKAPOTYIIEHUS HAa MPAKTHKE MOXXET OKa3aThCs HEIOCTATOYHO
s pextuBHON. [TorTOMY 111 00OCHOBAHUS MPUHSITUSI PELIEHUN O COOTBETCTBUU
VYATI'Il tpeboBaHusIM HOPM HEOOXOJUMO HMETh NPEICTABICHHUE O METOJIMKE
pacdeTra OCHOBHBIX THUIIOB CHCTEM ra30BOro mnoxkaporyuienus. [Ipu npoBeaeHnun
HEOOXOIMMBIX PacyeTOB UCHOJIb3YIOTCS AaHHbIe, npuBoaumsbie no HIIB-88, a
TaK)X€ IKCIIEPUMEHTAJIbHO MOJyYEeHHbIE JaHHbIE [0 OTHETYIIAEH CIOCOOHOCTH

I'OC (tabm. 4.15). )
Tabnumna 4.15

HopmaruBHas o0beMHasi orHerymamas konuenTpanus 'OC

HopMaTuBHasi 00beMHasl OrHeTyIIAIAsA KOHIeHTpanus, %
HaumenoBanue
MaTepHaJa, JByokucr | Xaagon | Xaagon | Xiaaon Asor q)liloe;z;ﬂ Huep-
BelllecTBa yriepoaa 125 227ea 31811 clzpa reH

H-TeTTaH 34,9 9,7 7,0 7,8 34,5 10,0 36,5
OtaHon 35,7 11,7 - 7,8 36,0 14,4 36,0
Arneron 33,7 - - 7,2 - 10,8 37,2
Kepocun 32,6 - - 7,2 - - -
Pesuna UPII-1118 28,0 7,3 6,6 7,0 - 12,0 -
bymara, apesectt- | 394 | 144 - 00 | - 19,2 -
Ha ) ) ) )
Tonyon 25,0 - 6,0 5,5 - - -
Macio _ 9.5 - 7.2 27,8 7,2 28,3
TpancdopmaropHoe

JUis )KUJKAX TOPIOYHMX BEIIeCTB, MH(POpMAIIHs 0 KOTOPHIX HE TPUBECHA B
CHPaBOYHBIX JAaHHBIX, HOPMATHBHAasA OOBEMHAs OTHETYIIAIIas KOHIICHTPAIIHsI
I'OC, Bce KOMIOHEHTHI KOTOPOI NIPU HOPMAJIBHBIX YCIOBUSX HAXOMIATCS B Ta30-
BOM (paze, MOKET OBbITh OMNpe/esieHa KaK MPOU3BEACHUE MUHUMAIBHOW 00BbEeM-
HOM OrHeTymanieii KOHUEHTpaluu Ha Kod(pduiMeHT Oe30MacHOCTH, PaBHBIM
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Ks= 1,2, nnsa Bcex ['OC, 3a uckmoueHueMm asyokucu yriepona. s CO;
ko3 dunrienT 0e3onacHocTy npuHUMaetcs paBHbiM Kg = 1,7. Ilng 'OC, naxo-
ISUIMXCA TIPU HOPMAJIBHBIX YCIIOBUAX B KUAKOM (a3ze, a Takxke cmeced ['OC,
XOTs1 ObI OAMH U3 KOMIIOHEHTOB KOTOPBIX MPH HOPMAJIbHBIX YCIOBHUSX HAXOUT-
Csl B KUAKOM (aze, HOPMATUBHYIO OTHETYIIANYI0 KOHUEHTPALMIO ONPEaEsSIOT
YMHOKEHHEM 00BbEMHOM orHetymanieit konuenTpauuu Ha Kg = 1,2,

45.1. Pac4yer yCTaHOBOK XJIaJIOHOBOI'0 NOKAPOTYLLICHUS

Pacuer Bkirouaet B ce0st ornpejieiieHue Macchl OCHOBHOTO (pabouero)
u pezepBHoro 'OC, konuvecTBa moaysei (0alJIOHOB), TUAMETPOB MarucTpalib-
HOTO M PACTpeAeTUTEIEHOTO TPYOOIIPOBOIOB, KOJIMYECTBA BBHIMMYCKHBIX HAca/l-
KOB M BpPEMEHHU BBIMIYCKa OCHOBHOTO 3apsja. B KkauecTBe rasza-BHITECHUTEINS
clieyeT MPUMEHSATh BO3AYX MU a30T, AJSl KOTOPBIX TOYKA POCHI IOJDKHA OBITH
He Boiie —40 °C. Jlns BeimonneHust pacuera Y AI'TI paspabarbiBaeTcsi akCOHO-
MeTpuueckas cxema cetd YAI'Il U3 ycioBHsT paBHOMEPHOTO paclpeesICHHUs
BBIIYCKHBIX HAacagkoB B nomeuieHuu. Pacuyetnas macca 'OC M., xoropas

JIOJDKHA XPaHUTHCS B yCTAHOBKE, ONpeieNnsieTcs o popmye
M, =K [ M,+M +Mn |, (4.2)

rae M, — macca 'OC, npepHasHaveHHas sl CO3MAHHA B 00bEME MOMEIICHHS
OTHEeTYyIIaIel KOHIICHTPAIlUH,
CH

| 4.3
100-C, 4.3)

M, =Vp, (1+K,)

rae Vp — pacueTHBI 0OBEM 3aIIMIAEMOr0 MOMEIICHHS, M, K, — k03¢ punuent,
yuntsiBatomuii yreuku ['OC u3 cocynos (K; =105); K, — koaddunmenr, yun-
TeiBatomui norepu ['OC gepe3 mpoeMsl IOMEIIEHUS; P; — IUIOTHOCTH I'a30BOT0O
OTHETYIIAIIET0 CPEJCTBA C YYETOM BBICOTHI 3ALIUIIAEMOI0 O0ObEKTa OTHOCUTENb-
HO YpOBHS MOpsl ISl MUHUMAJIBHOM TeMIepaTypsl B IOMEUIEHUU T, KT - M, or-
penensieTcs o Gopmyiie

PL=P, T_O Ks, (4.4)

rae p — miotHocts mapos I'OC npu temneparype T =293 K (20 °C) npu
atmoc(epHoM nasnenun 101,3 klla; 7, — MuHMManbpHas TeMneparypa Bo3ayxa
B 3amumaemoM noMeuniennu, K; K, — nmomnpaBounblil k03(QQHULIKMEHT, y4HUTHI-

BAIOIIUN BBICOTY PACHOJIOXKEHHS OOBEKTa OTHOCUTENBHO ypoBHS Mops; C, —
HOpMaTHBHAasi 00beMHas KoHIeHTpamus, % (00).
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Macca ocratka I'OC B TpybonpoBonax M, , KT, onpeaesnsiercs no popmyie

M, = (4.5)

™ Tpp rOTB !

. . 3.
rae Vi, — 00beM Bcell TpyOONpOBOJHON Pa3BOAKH YCTAaHOBKHU, M, P, — IUIOT-
HOoCcTh octatka ['OC mpu JaBlieHHH, KOTOPOE MUMEETCS B TPpyOOMpPOBOJIE MOCIE
OKOHYAHHMs MCTEYEHHs MACChl Ia30BOr0 ormerymamero semecrsa M, B 3a-

muiiaemMoe nomernienue; Myn — npousBencaue octatka I'OC B moayie Mg, KT,

KOTOpbIM nipuHuMaercs no T/] Ha Moayiib, HA KOJIUYECTBO MOAYJIEH B YCTAHOB-
ke N .
Koaddumment, yuursiBaromuii norepu 'OC yepes npoembl mOMeEEHUS:

K, = 18t ,NH (4.6)

rae [/ — mapaMeTp, YYUTBIBAIOIMK PACIIOIOKEHUE TPOEMOB I10 BBICOTE 3allU-
[1aEMOI'0 TTIOMEIICHUS, M. ¢’

Tymenune noxapoB nojakiacca A; (KpoMe TICIOIMIMX MaTE€pPUaioB) CIEAyeT
OCYILIECTBIISITh B IOMENICHUSIX C apamMeTpoM HerepmeTruHocTH He 6onee 0,001 M.
3Ha4yeHne Maccel M, Uid TyHIeHHs IO0XapoB MOJKIacca Aj ONpelensercs 1o

dbopmyne
Mp = K4Mp-rerm (47)

rie My enr — 3HAU€HHE MACChl M), UI1 HOPMAaTUBHONW OOBEMHOM KOHIEHTPALUU
C, TIpY TYIIEHUM H-TeNTaHa, Beraucisiercs no gpopmyne (4.3); K4 — ko3 unu-
€HT, YYUTBHIBAIOIIMN BUJ TOproyero martepuana. 3HaueHus koddduimenta Ky
NPUHUMAIOTCA paBHBIMU: 1,3 — i TymeHus Oymaru, roppupoBaHHON Oymaru,
KapTOHa, TKAHEH U T. . B KAMAX, PyJOHAX WU Nankax; 2,25 — sl NOMENIEHUI
C 3TUMHU K€ MaTepuajaMu, B KOTOPbIE€ HCKIIOYEH TOCTYI MOKapHBIX MOCIe
okoHuaHusd pabotel AYI'TI, npu 3TOM pe3epBHBIN 3amac pacCUUTHIBACTCS MPU
3HaueHuu K4, paBHom 1,3.

[Ipu cpabaTbiBaHMM YCTAaHOBKHM XJIaJIOH MCTEKAET MOJ MOCTOSHHO H3Me-
HSIOIIKUMCS TaBJIEHUEM CKATOr0 BO3AyXa WM a30Ta (B CTOPOHY YMEHBIICHHUS).
B tpy0OomnpoBoiax npoUCXOAUT HEYCTAaHOBUBIIUKCA MPOLECC JBUKEHUS, Mapa-
METpPbl KOTOPOTo (CKOPOCTb, pacxoj, uuciio PeitHonbaca, kodpHUIHEHTHI CO-
MPOTUBJICHHUS, OTEPU HANOpPa) U3MEHSIOTCS BO BpeMeHU. MaKkcuMalbHOEe 3Ha-
YeHHe MmapaMeTpoB HaOJt01aeTca B Hayajae UCTEUYECHUs, MUHUMAJIbHOE — B KOH-
ne. M3 BbIMyCKHOTO Hacajgka ¢ OOJbLION CKOPOCTHIO HENPEPBIBHO HCTEKAET
cMech Bozayxa (azota) u 'OC, oOpasyroliue MeIKOAUCIIEPCHBIN pachbll XJjia-
noHa. [ToaToMy npu oLeHKe MaKCUMAJIbHOTO JIaBJIEHUS B CUCTEME CIEAYET YUH-
THIBaTh €r0 paclIupeHue B OAJIIOHAaX U TPyOOINPOBOJAX HA YUACTKE OT MOAYJEH
no opocutens. K tpyonoit pazBogke YAI'TI ¢ ucnonbszoBanueM xjiajaoHoOB 125,
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3181 unu 227ea cienyeT NpeaAbsBAATh 0COObIe TpeOOBaHUS, HANPABIEHHbIE Ha
MpEeOTBPAIlICHUE pacciioeHus AByx(a3HOUM cpellbl BHYTPU TPYOHOU pa3BOIKH,
O0COOCHHO B KOHEUHOM CTaJMU MUCTEUCHUS. ITO KacaeTcs, MPEkJie BCEro, Coeu-
HEHUM MarucTpalibHBIX TPYOOINPOBOJAOB U OTACIBHBIX PSJIKOB B BEPTUKATBHBIX
(BepX, HM3) OTBOJIAX.

MuHrManbHOE 3HAYEHUE JIaBJICHUSI CKATOTO BO3JAyXa WM a30Ta JOJDKEH
oOecrnieunBaTh HEOOXOIUMBIN HAMOP Y BBIMYCKHOTO AUKTYIOIIETO Hacajka, pac-
MOJIO)KEHHOT'O B CAMBIX HEOJAroNmpUsITHBIX YCIOBUSX. [ MIpaBIUYECKHUI pacdeT
BEJIyT MyTeM OMPENCIICHUs] CyMMapHBIX MOTEpPh Hamopa Mo BCe ceTu Tpyodo-
MPOBOJIOB.

Ecnum paccmaTtpuBaTh ABMIKEHHME CXKMIKEHHBIX Ta30B TUHa XjiaafgoH 125,
31811, 227ea, 114B2 B Buae 0QHOPOAHOMN KUIKOCTH, MOKHO BOCIIOJIb30BATHCS
M3BECTHBIMU MaTEeMaTUYECKUMU 3aBUCUMOCTSIMU.

Pacxon xnmanona yepe3 Hacanok Qp onpeaensiercs o hopmyiie

Q, =nAJ2gH , (4.8)

rae W — ko3 @UuIueHT pacxoaa yepe3 Hacaaok; A — IJIomaab BBIITYCKHOTO OT-
BEpCTUA Hacajka, M*; H — Harop y Hacajka, M.
[loTepu Hamopa Ha ydacTke TpyOompoBojaa anuHON L ompepensitorcs mo
dbopmyne dapcu — Beilicbaxa
L v?
Ah=)X——, (4.9)
d2g
rzie V — CKOpOCTh MOTOKA XJ1aJIoHa, M/c; d — nuaMetp TpyOomnmpoBoja, M.
Koaddumment conporuBiiernst A onpeaensercs mo Gopmysie ANbTIIyIs:

n 68)"%
A=0,11 —+ 2= | 4.10
(d Rej ( )
rje N — SKBUBAJICHTHAs IIEPOXOBATOCTh; Re — uncno PeliHonbaca.
=9 (4.11)

riae Q — pacxox XJIajgoHa, M/c; S — IUIOMAb CeYeHNs TPYOOIpoBoa, M.

PacuetHbpiii MUHUMANTBHBIN HANIOP Hmin B MOAYJIE C XJIAJJOHOM CKJIaJbIBACT-
Csl U3 MOTEPh HAIoOpa B TPyOONpoBOiax, (DACOHHBIX YACTAX, 3alIOPHON apMaType
1 cBOOOJHOTO Hamopa mepej] TUKTYIOIIUM BbIMTYCKHBIM HACaJKOM PacCIHbUIUTE-
seM. MunuManibHOE naBiieHue Ppin, B Mmoayne, MIla, k KoHIy ucteueHus XJamuo-
Ha paBHO:

Priin = Hmin ¥ - 10°. (4.12)
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PacueTHoe maBiieHue c)xkaToro Bo3ayxa (azora) B moayie, MIla, onpenens-
etcs 1o hopmyie

Pmax = Pmin (Vmax/Vmin)114 + 0111 (413)

re Viax — 00beM MoJIysiel u TpyOOnpoBO/IOB, M3; Vmin — 00BbeM Bo31yXa (a30Ta)
B MOJYJISIX, M,

Hasnenue nHagnysa ['OC npunumaetcsa B auanasone 3,0—-4,5 MlIla ans mo-
nyJnbHBIX U 4,5-6,0 MIla g neHTpan30BaHHBIX YCTAHOBOK.

PacuetHOoe BpeMsi BhIllycka XJIajj0oHa B MOMEIICHUE OMPEAEseTCs] U3 BbI-
paxeHus

05 15
— Vmin 0’50858 _ Pmin + 0’%22 1— Pmin ’ (4_14)
kl Pmiln Pmax Pmlin Pmax
rie K; — k03 PUIMEeHT TPOBOAUMOCTH, ONPELIISIETCS 10 PopMyJIe
k, = % : (4.15)

min
rae Qmin — MUHMUMAaIBHBIN pacxoj XJaJaoHa, M/c.

Bpems Beimycka B momemeHue pacuetHod maccsl ['OC mpuHuMaertcs
PaBHBIM Tyo; < 10 ¢ nna monynbHbiX AVITI, rae npuMeHstOTCS XJIaAOHBI U
SFé; Thox < 15 ¢ it nentpanuzoBanubix AYITI, roe npuMeHstoTes XJIag0Hbl U
SFs. Cnenyet ykazatb, uto BpeMs Bbinycka ['OC siBnsieTcss BaXKHbIM NapameT-
pom ¢yukunonupoBanusi YAI'TI, Tak kak oHO ompeaensieT paKTUYECKYIO HH-
TEHCHBHOCTb MOJIa4M XJIJI0HA B 3allliIaeMoe moMenenue |, kr/c-m°, kotopast B
CBOIO ouepeib, odecreunBaeT 3 (HEeKTUBHOCTD Ipoliecca TyleHus noxapa. [lpu
MPEBBIILIEHUA HOPMATUBHOIO BPEMEHH BBIITyCKa OTHETYIIAIIET0 CpeACcTBa cie-
OyeT yBennuuTh AasieHne Haaaysa I'OC B moayine. Ecnu 310 MeponpusTie He
MO3BOJISIET BBINOJHUTH HOPMATUBHbBIE TPEOOBAHMS, TO HEOOXOJUMO YBEIUYHUTh
00BbeM Tra3a BBITECHHUTENS B KaXKIOM MOJIYJE, T. €. YMEHBIIUTh KO3P(ULIHUEHT
3aMoJHEHUs] MOJYJIs, YTO BJI€YET 3a cOOOM yBEIMYEeHHE OOILEero KOJIMYecTBa
MOJYJ€H B yCTaHOBKE ra30BOr0 MOXKapOTyLICHUS.

BrinosiHeHne HOpMaTUBHBIX TpeOoBaHui cobmonenust 20%-Hoil pa3HULbI
pacxoa0B MEXAy HacaJKaMU JIOCTUTAETCs YMEHBIIEHUEM CYMMapHOW IUIOLIaan
BBIXOJHBIX OTBEPCTHUI HACaIKOB.

B HIIO «Iloxapnas aBTomaTuka cepuc» copmecto ¢ [ITHUU 26 MO P®
Obu1a pazpadorana Meroguka pacuera YAI'TI ¢ mpumeHeHneM CKUKEHHBIX Ta-
30BBIX OTHETYIIAIIMX COCTAaBOB. B OCHOBe pacueTa MCHOJB30BaH rpaduyecKuii
METOJI pEUIEHUsI CUCTEMbl YPAaBHEHMI, ONMUCHIBAIOIIUX MPOLECC BBITYCKAa OrHe-
TYIIAIIETO CPe/ICTBA U3 MOAYJIEH 1Mo TPyOHOU pa3BoOJIKe, JJIsl OIEHKHU MPUBECH-
Horo maccoBoro pacxoaa ['OC.
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Kputepuem mnpaBuIIbHOCTH MPOBEACHHOIO pacyeTa W BhIOOpa JUAMETPOB
TpyOONpOBOAOB sBIsieTCs BeanuuMHa BpemeHu Bbinycka ['OC B momenieHue.
Pacxon u3 yctanoBku Q onpenensiercs U3 BhIpaXeHUs

Q=IpfN, (4.16)

rae | — maccosrit pacxog [OC, kr/c-M%; p — K09 GUIHEHT pacxofa HACAIKa;
f — rutomaap Hacanka; N — yuCIIO HACAIKOB.

Jlanee nMpou3BOAUTCS MPOBEPOUHBIN pacyeT CUCTEMBI rpad)uIecKUM METO-
JI0OM, TP KOTOPOM pelIaeTcsl cucTeMa ypaBHeHU. B pe3ynbrarte onpezaensercs
npuBeAeHHbIA MaccoBbI pacxod | u Bpems Bbimycka 'OC B 3aBUCUMOCTH OT
TepMoInHamMuueckoro napamerpa Y (puc. 4.43):

_1 Y
| _u_f\/%_ KVY (4.17)

I =f(Y). (4.18)

B pacuerax npuHMMAaeTCs, 4YTO JABJICHHE B MOJYJISIX COCTABIISIET IMOCTOSH-
Hy10 BesimunHy P =4 MIla wim P = 15 MIla. B MWKV P =2 Mlla.

30000

N
a1
o
o
o

20000

15000

10000

5000

. . 2
[TpuBeneHHbII MaccoBbIi pacxon |, kr/c-m

0 500 1000 1500
Tepmonunamuueckuit mapamerp Y

Puc. 4.43. 3aBucuMOCTh MEXAY MPUBEAECHHBIM pacxoaoM | u mapamerpom Y:
1-COz; K;=09;P=20; 2-CFe;K;=11; P=40; 3-C,FsH; K,=0,9; P=40;
4-TDOM-18; K,=0,86; P=150; 5-CO.; K;=0,7; P=150; 6-CsF/H; K,=1,19; P=40

Crnenyer OTMETUTh, YTO METOAMKA NPEAIOIAracT UCIOJIb30BaHNE BCIIOMOIa-
TEJIbHBIX JAHHBIX M MaTeMaTHYECKUX 3aBUCUMOCTEH B BHUIE I'paduKoB (QYyHKIUI
IIPUMEHHUTEIBHO K KOHKPETHBIM THITAM MCTIOJIb3YEMBIX Ia30BbIX COCTABOB.
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Jljist TOro 4To0Bl YIpPOCTUTH MPOBEACHUE PYTUHHBIX MaT€MAaTUYECKUX Bbl-
YUCJICHUH, B BEQYIIHUX OTEUECTBEHHBIX U 3apyOeXHbIX (upmax pa3paboTaHb
CIIEHHAJIbHBIE TPOTPpaMMBbl ruipaBanyeckoro pacuera Y AI'TI ¢ ucrons3oBanueM
KOMIIBIOTEpPHOU TEXHUKHU.

Tak, B 3AO0 «APTCOK» pa3paborana nporpamMma pacyeTa Ha si3bike FOr-
tran, xotopas monyuuina HazBanue «ZALP». Meroguka pacuera pazpaborana
MPUMEHUTENBHO K XHagoHam 125, 227ea, 318L1.

IIpn npoBeaeHnn pacyeToB, B COOTBETCTBUU C F'€OMETPUEH 3aLIUIIAEMOT0O
MTOMELIEHHUs], TPOU3BOJUTCS TPACCUPOBKA y4acTKOB ceTH razosoi AVYIIL. B mpo-
IrpamMMy BHOCSITCS MCXOIHBIE AaHHBIE IO KOJWYECTBY MOAYJIEH, UX THUIlY, BbI-
COTHBIM OTMETKaM, JuaMeTpam TpyOONpOBOAOB, IO OTBEPCTHI BBITYCK-
HBIX HACAJKOB U UX KOJIMYECTBY. B pacyeTax yTOUHSIOT OCHOBHBIE MapamMeTPHI
nemxenus 'OC B TpyOonpoBoaax, mpejamnosarasi, 4To OCYUIECTBISETCS HecTa-
HUMOHApHOE JByX(azHOe ABMKEHUE IKUAKOCTH, HACBIIIEHHOM Ta30M-
BbITeCHUTENIEM. Ha mpuHTEp BBIBOASATCS MIHOBEHHBIE 3HAYEHHUS IMapaMETPOB
notoka ['OC, Bpemenu Boixona 95 % u 100 % maccel xnajgoHa, pacxobl 4yepes
HACaJIKu, BPEMs OMOPOKHEHUSI CUCTEMBI, PACIPEEIEHUs CKOPOCTEW, MaCCOBO-
ro pacxoza B OTBOJAX U AP.

C maTeMaTHueCcKON TOYKH 3PEHHUS PELIAEeTCs 3a7ada [0 pacyeTy HECTAlHO-
HapHBIX MOJIEH NaBJIEHUS, MIIOTHOCTU U ckopoctu ['OC mpu ero ABMKEHHUH 1O
TpyOomnpoBoaam, B MpOILECCe UCTEUEHUs1 W3 MOAYJEH M HacalIkoB. TpyOompo-
BojHas ceTb YAI'Tl pazOuBaeTcsi Ha 3JIEeMEHTapHBIC SUCUKUA W I KaXKIIOTO
AIIEMEHTAPHOTO 00bEMa 3alUCHIBAIOTCS YpPaBHEHUS! HEPA3pPhIBHOCTH, KOJIUYECT-
Ba JIBJKCHUS W yYPAaBHEHUE COCTOSIHUA. Y paBHEHUE COXPAHEHHUS MacChl Ipej-
CTaBJICHO B BUJIE:

]
dR, _ Ele'm
dt V,

, (4.19)

rae Gy m — pacxon cpeibl U3 STYCHKU ¢ HOMEpPOM K B COCETHIOI0 C HOMEPOM M;
V — o0beM k-ii srueliku.
Pacxon I'OC u3 siueliku B SYEHKY ONIPEAENSAETCA U3 YPABHEHUS IBUKEHUS

dG, .1 L Gpaa [ & L C
£ — P —P. +AND,  ——o| 2K 42K (4.20)
dr Ail—kjuiAL‘“l ¢ e 2f 2k+1 R R

2 fk 2 fk+1

rne AL — nuHelHbIi pasmep siueliku; P — naBnenue B sueiike; f — ceuenue
STYEUKHU.

BbIBoa pe3ynbTaToB pacuera Ha MOHUTOP M MPUHTEP OPraHu30BaH YAOOHO,
0e3 HCIMOJIb30BaHUs JOMOJHUTEIbHBIX MOSICHEHUH Juig uX ureHus. OJHaKo
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pacueTHas TMporpaMma aJanThUpoBaHa TOJbKO st  obopynoBanus 3AO0
«APTCOK», X0Tg 04EBHUIIHO, UTO €€ MOKHO IIPUMEHSTH I pacyeTa u IpyTrux
tunoB Y AI'TL.

Pe3ynbpTaThl pacdera, 1o JaHHBIM aBTOPOB Pa3pabdOTKH, C TOYHOCTHIO 0
15 % coBmanamT ¢ SKCHEPUMEHTAIbHBIMU AaHHBIMU JJ1s1 Mojysed MI'TI u mo-
3BOJISIIOT MaTeMaTUYecKu O0Jiee TOYHO OMUCATh MPOLECCHI, TPOUCXOIAIINE HA
KOPOTKHMX Y4acTKax TpyO 3a Maiblii IEPHO] BPEMEHHU.

Benymue 3apyb6exnsie nmpousBoautenu odopynosanus Y AI'Tl, kak npaBu-
J10, UMEIOT COOCTBEHHBIE MPOrPaMMBbl IPOBEPOYHOTO pacyeTa, 0A00peHHbIE Ha-
LMOHAJIbHBIMU CTPAXOBBIMU KOMITAHUSIMH.

45.2. PacyeTr yCTAHOBOK YIVIEKHCJOTHOTO MOKAPOTYIIEHUS

PacyeTHas macca ABYyOKHCH YTIIepOJia, XpaHAIIEHCS B yCTaHOBKE, OII-
penensiercs no Gopmye

M, =K | M, +M,,+Mgn], (4.21)

rae M, — macca 'OC, npepHasHaveHHas sl CO3MAHHA B 00bEME MOMEIICHHS

oruerymaniei konueHntpauu, st I'OC — nByokucu yriiepoaa u CKaThIX ra30B!

100

Mp :Vppl (1 + K2 )IHM .

(4.22)
Jl1sl yCTaHOBOK JIOKAJIbHOTO MOXKAPOTYILEHUS pacuyeTHbI 00beM V), onpe-
JeNsieTCsl MPOU3BEICHUEM BBICOTHI 3alIMIIIAEMOr0 arperara uin 000py10BaHUs
(TuTomaap NpOEeKIMK) Ha MOBEPXHOCTH noJia. [Ipu 3ToM Bce pacueTHble rabapu-
ThI (JIJIMHA, IIMPUHA U BBICOTA) arperaTta Wik o00pyAoBaHUs JOJKHBI ObITh yBe-
muuensl Ha 1 M. HopMaTuBHast MaccoBasi OrHeTylIamas KOHUEHTpaus npu Jio-
KaJIbHOM TYIIEHHUH M0 00BEMY JABYOKHUCHIO YTIIEPO/ia COCTABIISIET 6 KO/M°.

JIBMKEeHUE ABYOKHCH YIJIEpO/a U KOMOMHHUPOBAHHBIX COCTABOB C MCHOJIb-
3oBaHueM CO; MpoOUCXOAUT B BUAE JBYX(a3HOU ra30’kKMIKOCTHONU CMecH. DKC-
MEPUMEHTHI MTOKA3aJI1, YTO 3TO JIBHIKEHHE MOYKET UMETh pa3Hble POPMBI:

- SMYJIbCUOHHOE — CMECh JBUKETCS OJAHOPOJHO (cudonHas Tpyoka MITI,
KOJUIEKTOD);

- pasznenbHOe ABWXKEHHE (TOPU3OHTAIbHBIE YYACTKHM TPyOONpOBOAOB Ha
KoHeyHoU ctaauu padotel MI'TI npu cHukeHnn pabovero JaBiIEHUs) — KUIKAS
(da3a IBIKETCA B HH)KHEW YacTH, ra30Basi — B BEpXHEH 4acTu ceyeHus TpyObl;

- UMITYJIBCHOE KOPOTKHUMH oObeMaMu (IpoOKamMu) — B KOHLE UCTEUYECHUS
IIPU HEONITUMAJILHO MPUHATHIX IUAMETPax TPyOOIPOBOIOB;

- pacnbUIEHHOE — XUKas aza B BUAE MEJIKHUX Kalelb BHIHOCUTCS JIBHXKY-
IIUMCS Ta30BbIM MIOTOKOM.
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OtnenbHbIM  (OopMaM JABUKEHUS COOTBETCTBYIOT MYJbCALUUU. Y CIOBHUS
B3aMMOJICUCTBUS U MepexoHble (JOPMBbI IBMXKEHHS ONPEEISIOTCA TUaAMETPAMHU
MPUHATBHIX TPYOONPOBOJIOB, CKOPOCTAMH JABMXKEHHS (a3, JaBICHUEM, a TAKXKe
XapaKTepoM Y4YacTKOB OTBeTBIeHHH. KapTuHa ycnoxkHseTcss HecTallMOHAPHBIM
xapakTepom mnporecca apuxeHuss CO; B CBSI3U ¢ IEPEMEHHBIMUA BO BPEMEHU Be-
JUYMHAMM J1aBJICHUS, PACcX0a U CKOPOCTHU JABUKECHUSI.

CHoXHOCTh TMPOTEKAIOIIHUX MPOLECCOB XOPOIIO HILIIOCTPUPYET 3aBHCH-
MOCTb U3MEHEHHMS yIEIbHOTO BeCa YIJIEKUCIOTHI OT JABJICHUS U TEMIEPATYpPHI
(puc. 4.44). Ha nuHuM HaCBIIICHUS, pa3eistoniell 00J1acTh HaAXOXKICHUS JKUJI-
KON YIJIEKUCIIOTHI U €€ HACBIIIEHHOT0 Mapa — YriIeKUCIoro rasza, yJaeabHbIi Bec
sxunkoit CO, m3mensiercst ot 1180 kr/m® (mpn temmeparype T = -56,6 °C u 1aB-
nernn P = 5,28 kr/cM’), B 9T0i TouKe A YIJIEKUCIIOTA CYIIECTBYET OJHOBpE-
MEHHO B T'a3000pa3HOM, XHIKOM H TBEPAOM COCTOSHHH, 10 468 kr/m° (mpu
temneparype 7 =+31,04 °C u naBnenuun P = 75,28 kr/cm’). Ato KpUTHUYECKAs
touka (B), Bbillle KOTOPOI MOKET OBITH TOIBKO ra3000pa3Hasl YIJIeKUCIOTa.

JUist yka3aHHBIX 3HAYEHWH N1aBJIEHUS U TEMIEpPaTypbl IUIOTHOCTh Napa M3-
MEHSETCS COOTBETCTBEHHO oT p; =13,9 kr/m® 1o p, =468 kr/m°. Martemarude-

CKHME MOJENM C TOYHBIM OIMCAaHUEM Iporecca ciaoxHoro asmwxkenus ['OC B tpy-
oomnpoBogax YAI'TI, npu usMeHsAOmMXca napameTpax aBleHUs, TEMIEPATYPHI
U TUIOTHOCTH YIJIEKHCIIOTHI, 1O HACTOSIILEr0 BpeMEHU He paspabotansl. [loaTo-
MY Ha IPAKTUKE UCIIOJIB3YOTCS YIPOILLIEHHBIE BUABI PACYETOB.
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Cpennee naBneHue B Moayne (pesepByape) p,, MIla, onpenensercs no
dbopmyne
P =0,5(p, + p,), (4.23)

rae p; — nasieHue B Moayie, Mlla; p, — naBiaeHue B MOLyJ€ B KOHIIE BBITYCKA

pacueTHOro KoJu4ecTBa AByokucH yriaepoaa, MIla. Cpexnuii pacxoa IBYOKHUCH
1
yriepona Q,, Kr- ¢, onpeaensiercs no Gopmyie

Qn =" (4.24)

rZ1€ M — pacuyeTHOE KOIUYECTBO JABYOKHUCHU YII€poaa, Kr; { — HOpMaTUBHOE Bpe-
M3 [0Ja4U JBYOKUCH YIJIEPOJA, C.

I'mppaBinyeckuii pacyeT yCTAHOBOK YITIEKHUCIOTHOIO MOKAPOTYILIEHUS OT-
JIMYAETCS OT pacyeTa OCTAIBHBIX CUCTEM. JTO CBS3aHO CO CIOKHBIMU SIBJIICHUS-
MU, BO3HUKAIOUMMU NIPU TEUEHUHU ABYX(Pa3HOH KMIKOCTH MO TPYOONpPOBOAAM.
IToaTOMy MHOrMe aHAIMTUYECKUE BBIPAKECHUS, NPUHATHIE B METOAUKE, yCTa-
HOBJICHBI SKCIIEPUMEHTAJIbHBIM ITyTeM. [1o JaHHBIM 3apyOeKHBIX aBTOPOB, B yC-
taHOBKax ¢ CO; mMakcUMalibHas MPONYCKHAas CIIOCOOHOCTh MarucCTpalibHbIX U
pacnpeneNnTeNbHbIX TPYyOOIPOBOIOB Pa3IU4YHOIO JUAMETpPA C YBEIMYEHUEM
JUIMHBl YMEHBIIAETCS.

BHyTpeHHHI AHaMeTp MarucTpaibHOro Tpyoonposoaa d;, M, paBeH

d,=9,6 -10‘3[(k4 Y2 (Qu) IJ " (4.25)

CpenHee naBieHue B MUTAIOUIEM (MarucTpajibHOM) TpyOOIPOBOJE B TOUKE
BBOJIA €TI0 B 3alllUIIAEMOE IOMEIIEHUE

2-10(Q, Y1,

ps(p,)=2+0,568-In|1- s | (4.26)
(d) (ko)
rie |, — sxBuBanieHTHAs JUTMHA TPYOOIIPOBOIOB, M:
l, =1, +69d*¢,, (4.27)

rae € — CyMMa KO3(Q(QUIMEHTOB CONPOTUBIIEHUS (PACOHHBIX YacTel TpyOompo-

BOJIOB.

PaccmarpuBas ocobenHocts aBuxkeHuss CO, B TpyOONpoBOJax pa3inyHON
JUITMHBI, CI€AYET YUUTHIBATh MHEPLUOHHOCTh YCTAHOBKH (IIPOMEKYTOK BPEMEHHU
OT MOMEHTa MOJa4yl CUTHaJIa Ha MycK 10 Havana ucredeHus ['OC u3 monyns,
OaTtapeu), KoTopasi He JIOJXKHA MpeBbiath 15 ¢. CpenHuil pacxoj yepe3 Haca-
10K Qp, KT - ¢, ompeernsieTcs o hopmyIie
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Qu =4,1-10%uks Ay, Jexp(1,76 Pl ), (4.28)

rae U — kodpUIMEHT pacxojia yepe3 Hacaaok; Az — TIIOMIAlb BBITYCKHOTO OT-
BEpCTHUS Hacaaka, M; Ks — Koa(UIHEHT, onpeenseMblil 1o hopmyIie

0,03

k, =0,93+ .
1,025-05p,

(4.29)

[IponyckHast cioco6HOCTh TpyOompoBoaoB Y AI'TI 3aBucHUT OT naBieHUs B
TpyGomposoze P, kr/cm’, yaensroro Beca FOC — vy, Kr/M°, JUIHHBI TPYGOIpPOBo-

na L, M, u yneapHoro conpoTuBiieHusi TpyoorpoBojga A U MOXeT ObITh Mpea-
CTaBJICHA BBIPAXKEHUEM

PlYl
2AL

Ha puc. 4.45 npencrasnen rpaduk omnpenenenust aasienus B MUXKY B
KoHIIEe BbImycka COa.

G=01 (4.30)

2,5 2,4
/
2.1
< 2
= B
S _— 1,8
N /’/i
= — | 16 |
E /
S 15 E— — 1471
m //
2 — 1,2 ]
E / [ I——
EE 1 |
= _—
0,5
0 0,2 0,4 0.6 0,8 1

OTtHOcuTenbHAA Macca ABYOKUCH yIJIepoJa, KT

Puc. 4.45. I'padux onpenenenus nasieHus B MKV B konie Beimycka CO;
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KosnyecTBo HaCafKoB &, ONpenensiercs no popmyiie

¢, :g_:. (4.31)

BuyTpeHHuit tuameTp pacnpeaeuTeIbHOrO TpyoornpoBoia di', M, paccuu-

' /
ThIBACTCA, UCXOAS1 M3 YCIIOBUA d 21, 4d &1 , TAC d — JAUAMCTP BBITYCKHOTO

OTBEPCTHSI HACAIKA.
BpewMs BblIycKa IByOKUCH YITIEPO/a B IOMELLIEHUE ONpeeIsieTcst 1o (popMmyiie

0,95M,
T=——2=
G

cp

, (4.32)

rae G, — cpennuii 3a Bpems noxauu pacxoq I'OC, kr/c.

Bpewms Beinmycka B nomemenue pacuetHod Macesl I'OC miist YATI'TI ¢ yrue-
KHUCJIOTOM MIPUHUMAETCS U3 YCIOBUS Tyoy < 60 c.

Bpewms nonaun I'OC nipu 1okanbHOM TYHIEHUH HE JOJKHO npeBbimaTh 30 c.

4.5.3. Pacuer ycTaHOBOK MOKAPOTYIIEHHS C pereHepUPOBAHHBIMH
030HOPA3PYIIAIIHUMY IA30BbIMHU
OTHeTYLIAIUMU COCTABAMHU

B Hacrosiiiee Bpemsi cyiecTByeT 00bIIOe KOJTUYECTBO OOBEKTOB, KO-
TOpbIe 3aIuuatoTcss 3()(PEKTUBHBIMU T'a30BBIMUA OTHETYIIAIIMMU COCTaBaMU —
xnanon 114B2 (terpadropaudpomatan — C,F4Bry), 13B1 (Tpudropdpommeran —
CF3Br) u yranekucnotHo-xnanoHoBbii coctaB 85/15 (85 % CO,, 15 % xmamona
114B2). 3amena Takux cucteM 00jiee COBPEMEHHBIMU Ha JICHCTBYIOMUX O0BHEK-
Tax ObIBAET TEXHUYECKU HEBO3MOXXHOU MIJIM SKOHOMHUYECKHU HEllesieco00pa3HoM.
[loaTOMy Ha MpakTHUKe IUPOKO HCIONB3YETCS METOJl pereHepanuu, T. €. BOoc-
CTaHOBJIEHHSI CUCTEM B UX HAYaJIbHOE COCTOSIHUE.

PereneprpoBaHHbIE 030HOpa3pyILIAIOIINE Ia30Bble OTHETYIIAIINE COCTaBbI
(PT'OC) MoryT BCcnosib30BaThCsl B YCTAHOBKAX OOBEMHOIO MOXKAPOTYIICHHS U B
YCTAaHOBKAaX JIOKAJILHOTO MOXAPOTYIIEHUS MO 00bEMY ISl MPOTUBONOXKAPHOMN
3alUTHl TOJBKO 0CO00 BaKHBIX 00BEKTOB. K HUM OTHOCSTCS Cleayromue Mo-
MELIEHUS, 3/1aHUs, COOPYKEHUS:

- MPEACTABIISAIOIINE UCTOPUUYECKYIO UM KYJIBTYPHYIO LIEHHOCTh HAllMOHAJIb-
HOT'O WJIM MUPOBOTO 3HAYCHHUS (My3€H, KapTUHHBIC rajieper, ONOJIMOTEKH U T. 11.);

- TIO’Kap Ha KOTOPBIX MOKET MPUBECTH K MAacCCOBOM rmOenu JtojeH, K KO-
JIOTUYECKOM KatacTpode HalMOHAJbHOro maciiTaba (CTaluoHapHbIE M TpaHC-
MOPTHBIE SJIEPHbIE DHEPreTUUYECKUE YCTAHOBKHM, OOBEKTHI MO J100BIYE, TpaHC-
MOPTUPOBKE U NepepadoTke HeTH U ra3a);
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- OpUMEHEHUE [Js MPOTUBOIMOKAPHOM 3alIUThl KOTOPBIX 3aMEHHUTENIEeH
030HOPa3pyLIAIINX OTHETYIIAIUX ra30B WIM aJbTEPHATUBHBIX UM OTHETY-
[IallMX BEIIECTB NPUBEAET K HEBBINOJHEHHUIO OOuIedeaepallbHbIX IPOrpaMm,
KU3HEHHO BaXXHBIX JJ1s1 (QYHKIMOHUPOBAHUS TOCYJapCTBa, €ro 0€30MacHOCTH U
000pOHBI (0OBEKTHl KOCMHUYECKOTO HAa3HAYEHUS, aBUALIMOHHBIE JIBUTaTeId BO-
€HHOTr'0 Y IpakIaHCKOr0 Ha3HAYEHUS, OTCEKH BOCHHOW TEXHUKH);

- obecneunBaroue (YHKIHMOHUPOBAHUE LEHTPOB YIPaBICHUS BO3IYIII-
HBIM JIBIDKEHHEM M KOMAH/IHBIX TYHKTOB YIIPaBJICHUs pOJAaMu BOMCK.

B pacuertax ¢ PI'OC (ucxomnbie nanHbie Ay pacueToB — B Ta0i. 4.16) pe-
KOMEHJIyeTCsl HMCIOJb30BaTh METOJIMKY, MPEMIOKEHHYI0 KaHI. TEeXH. HaykK
A. ®. XKepnakoBbIM U JOKT. TexH. HayK B. M. Hukonaeseim (OI'Y BHUUIIO

MUC P®D).
Ta6mnuma 4.16

Hcxoanblie 1aHHbIE 1JIS1 pacYeTa MACChl pereHepUPOBAHHBIX I'A30BbIX OTHETYIHALIUX
coctaBoB (PI'OC) npu 00béMHOM TylIEHUH

Knace IInorHoCTH ra3a npu HopmatuBHnas
HaunmMenoBanme _
OTHETYINALIEI0 COCTABA noxkapa no P=101,3 xlla 00beMHAasi OrHeTYIIAIIAS
Tymai r'OCT 27331 u T =20 °C, kr/im* KoHueHTpauus, % (00.)
VYTaeKkuciIoTHO-
N AuB 3,23 12,0
XJIaJIOHOBEI cocTaB 85/15
Xmanon 13B1 AuB 6,2 5,0
Xnanon 114B2 AuB 10,9 2,24

s ximanonoB 114B2 u 13B1 pacuetHoe konuyectBo PI'OC onpenensiercs
U3 BBIpAXKCHHUS

CH

Mp :Vppl (1+ KZ)M .

(4.33)

JU11 KOMOMHHUPOBAHHOTO YIIEKHCIOTHO-XJIAJOHOBOIO COCTAaBa PacueTHOE
konmyectBo PI'OC onpenenseTcs u3 BeIpakeHUS

100

. 4.34
100-C, (4.34)

M, =V,p, (1 +K, )ln

[Tnomanp momepedyHoro cedeHus psaka F, Ha KOTOpOM YCTaHOBIEHO N
HACa/IKOB, PaCCUUTBIBAIOT 110 (popMyJIe

Fo =4, Funi, (4.35)

rne A, — xo3¢pdunuent, npuaumaemsiii pasusiM ot 1,2 no 1,3; F, — mnomans
IIPOXOAHOIO CEUYEHUs HacalKa; Nj — KOJUYECTBO HACAIKOB, PACIOJ0KEHHBIX Ha
OJTHOM psIJIKE.
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[To paccunTaHHBIM 3HAYCHHUSM IMOAOHMPAIOT CTAHAAPTHBIE TPYOOIIPOBOIHI.
[Tpu BBIOOpPE CXEMBI pacIpeeIUTEeIbHON CETH TPYOOIIPOBOJOB PEKOMEHIYETCS
HCITIOJIb30BaTh CUMMETPUYHBIEC U COAIAHCUPOBAHHBIC CHCTEMBI TPYOHBIX Pa3BO-
TOK.

Heo0xomuMo y4uTBIBaTH B TPACCHUPOBKE CETH, YTO pa3JejICHUE TOTOKOB
IBYyX(a3HOU Cpeibl JOKHO MPOUCXOAUTH B TOPU3OHTAIBHON TIIOCKOCTH U CO-
OTHOIIICHWE PACXOJI0B B TPOWHHUKAX MPHU HCIOJIb30BAHHH HECHUMMETPHYHBIX
CXEM He JIOJDKHO MPEBBIIIATh COOTHOIICHUS 2/3.

CymMMapHbBIii BHYTpEHHHI 00BEeM TPYyOOIPOBOJIOB HE JOHKCH IMPEBBINIATH
80 % oObema xuakoi (aszel razoBoro oruerymariiero Bemniectsa (PI'OC), xpa-
HSIIETOCS BO BCEX MOJYJISIX YCTAaHOBKH, KOTOPBIH onpenensieTcs o Gpopmyiie

V)K = Mr/prnu

rae Vy — o0beM Kuakou (aszbl B MOAYJSX yCTaHOBKHU; M. — Macca rasoBoro co-
CTaBa, XPAHSILErocs B MOAYJSAX YCTAHOBKHU; Py — MIIOTHOCTD KUAKOH (ha3wl ra-
30BOI'0 COCTaBa, MPHU 3a1aHHBIX HAYAJIbHBIX YCIOBHIX XPAHEHHUS.

CyMMmapHas mionaab ITPOXOJAHBIX CEUYEHUM HACaJKOB yCTaHOBKH F ., or-
penensiercs no Gopmye

Fouo = M/ u ty, (4.36)

rie M, — macca razoBoro cocraBa, HeoOXoAuMas Il CO3JaHUs B 3alllMIIae-
MOM TOMEIIIEHUN HOPMAaTHBHOM OTHETYINIAIIEH KOHIEHTpalnu; J — OpUeHTHPO-
BOYHBIN MPUBEJEHHBIA PacxoJl Ta30BOr0 COCTaBa; W — KOA(DPUIMEHT pacxonaa
HACaJIKOB, OIpENesEMBI MO CIPaBOYHBIM JAaHHBIM; t, — HOPMAaTUBHOE BpeMsl
M0/1a4u Ta30BOr0 COCTABA.

CymMapHbIii MacCoBBI pacxoj ra3oBOr0 COCTaBa onpejenseTcs no Qop-
MyJie

GZ = ‘]Hch (437)

FCH = FH nZ; (438)

rae Fy, — miomanbs MpoXOJHOrO CEYEeHUs OJHOrO Hacaaka. [[is KOHKpeTHOro
ydacTka TpyOOIpOBO/ia SKBUBAJICHTHBIE JITTMHBI ONPEEIAI0TCS 10 (hopmyie

Li =764 &D,"", (4.39)
rae Lj — SKBUBaJIeHTHas JJIMHA y4yacTka TpyOorpoBoaa, & — KodDpuIUEeHT
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TUAPABINYECKOTO COMPOTHUBJICHUS MOy (Oatapeu), cOOpKA MOAYJIEH,
pacnpeeTuTeIbHOTO YCTPOMCTBA, MECTHOTO comnpotuBiieHus; D, — auamerp
MarucTpajibHOTO TpyOoIpoBoaa, M

Li = Li'(DW/Di)"*, (4.40)

rae Li' — SKBHBAICHTHAs [TMHA JIEMEHTA, PHHHMAEMAas B COOTBETCTBHH C
TEXHUYECKOM TOKyMeHTaIueu, M; D; — BHyTpeHHUI AuamMeTp 2JIeMEHTa.

OKBUBaJICHTHAs JJIMHA HECKOJIbKUX OJJeMEHTOB (OaTapeit, mopynei),
MMEIONIUX PaBHBIC SKBUBAJICHTHBIC JJIMHBI U COCIMHEHHBIX MapajuiesibHO, OI-
penensiercs no Gopmye

L, = Li/ n%. (4.41)
OKBUBAJICHTHASI OJIMHa ABYX 3JICMCHTOB C paSHH‘IHOﬁ YKBUBAJIEHTHOU AJIN-
HOM, COeIMHEHHBIX MapaJiyIebHO, ONpeaeseTcs o popmyse
_ LL,
0,5 0,542
(L7 +137)

(4.42)

DKBUBAJICHTHAS JUIMHA MaruCTPaIbHOTO TPYOOIPOBOJA PACCUHTHIBACTCS
o ¢hopmyie

LM3 = I—M + Lc6 + LCK + pr + Lnom (443)

rae Ly — reomerpuyeckas AIMHA MaruCTpalbHOrO TPyOOmpoBoaa, Les, Lew Lpy,s
Loz — COOTBETCTBEHHO SKBUBAJICHTHBIE UIMHBI COOpKM Moxayiei (Oarapeit),
CTAaHLIMOHHOI'O KOJUIEKTOPA, PACIPEAEIUTENBHOIO YCTPOUCTBA, IIOBOPOTOB,
NpUBEJICHHBIC K TUAMETPY MarucTpajJbHOrO TpyOOmpoBoaa, M

Jlanee omnpenensieTcs: CpeaHss BEIMUUHA THIPABINYECKON XapaKTePUCTUKU
Pa3BOAKH TPYOOIIPOBOJOB IS i-T'O TIOMELICHUSI:

(L A+, +...+ 11,)

Hcp = . , (4.44)
rae 11y, 1D, ..., [l — TugpaBianyecKas XapakTepUCTUKA JJI1 KaXJO0ro0 Hacalka
B I-M [IOMEILEHUH.

n2
L
Ikmm*N%HQ P (i=1 2,3, ..., k), (4.45)

DS 25 DS 25

M J

rae Nj — uncno HacankoB B i-M momemieHud; Dj, Lj, — BHyTpeHHHI AuameTp u
SKBHUBAJICHTHAS JUIMHA J-TO y4acTKa, M; Nj — YHUCJIO HACATKOB, MUTAEMBIX IO j-MYy
yuacTky; K — dncio yvactkos; L, — dKBHBaJleHTHas JJIMHA MarucTPajbHOTO
TpyOOIpoBoa.

168



JI1 CUMMETPUYHON CXEMBI Pa3BOAKU
7 - 11, + 11,
cp - 45
2
rae [lh u Il — ruapaBIMYecKue XapaKTEPUCTUKU Ul JUKTYIOIIMX HAcaJKoB,

JaBJeHUe Mepe]l KOTOPbIMU SBJISETCS HAMOOJIBIIUM U HAUMEHBLIUM.
Jlist ruapaBnryuecku cOaJaHCUPOBAHHOW pacipeeuTeNbHON CeTh

11, = 11, (4.47)

rae /1, — TuapaBIndecKas XapakTepucTUKa JUIs TI000To HacaIKa.
[TpuBenennsiii pacxon (tadmn. 4.17) onpenensercs o ¢popmyse

J=A+BK+CK*+DK® (4.48)

(4.46)

Tabmuua 4.17

OpI/IeHTI/IPOBO‘leIe SHAYCHUS IIPUBECACHHOI'0 pacxoia

HaumenoBanue PI'OC I[IpuBenennsblii pacxoxa J, Kr/c-m>
XianoH 114B2 15300 + 500
XmanoH 13B1 10200 + 500
VTIIIEKHCIIOTHO-XIaI0HOBBIM cocTas 85/15 11500 + 500
Benanunna K =1/ MFH(IYCP)O‘5. (4.49)

UYucnossie 3HaueHus koddduiuentos A, B, C, D B 3aBUCUMOCTH OT BHJIa
PI'OC yka3ansl B Ta0:. 4.18.

Hanee onpenensercs MaccoBblii pacxoa Gy. Bpems nomaun I'OC onpene-
JIIE€TCS 110 YPABHEHUIO

t = M,/Gs. (4.50)

Tabnuma 4.18
YuciioBble 3HaYeHUS KOIQPuLIHEeHTOB

Tun PLOC A B ¢ D
N I T T e
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Ecnmu pacuetHoe Bpems t mpeBbiliaeT HOPMATUBHOE, HEOOXOIUMO YBEIIH-
YUTh TUAMETPBI TPYOOTIPOBOIOB MU COKPATHTHh PACCTOSTHHE MEXKIY MOIYJISIMH
(Gatapesimu) U HacaJIKaMHU.

6,4

5,6

4,8

4,0

Pacxo,u YTJICKUCIIOTHO-XJIAJOHOBOT'O

\é Puc. 4.46. 3aBucumocthb
o 32 pacxoia yrJICKMCIOTHO-
= ’ XJIaJIOHOBOTO COCTaBa OT
3 JUMHBI W JdaMmerpa
3) 24 | TpyOOIIpOBOIa
Dy =21 mm
1,6 |
Dy =15 MM
R S —
0 4 80 120 160 200

JlnuHa TpyObI, M

Pacyer  BpeMeHHM  BbIIycKa  KOMOWHHPOBAHHOIO  YIJICKHUCIOTHO-
XJIaJIOHOBOT'O COCTaBa Ha MPAKTHKE YJO0OHO MPOM3BOJIUTH MO IpaduKy U3MEHE-
HUS Pacxojia CMECH 10 TPyOONpoOBOIaM B 3aBUCUMOCTH OT MX JUTMHBI U JTHAMET-
pa (puc. 4.46).

4.5.4. Pac4yer yCTAaHOBOK € IPUMEHEHHEM CKATHIX ra30B

Ocob6ennoctu pacuera AYI'TI ¢ ucnonb3oBaHUEM CHKAThIX Ta30B U3-
noxkensl B BCH 21-02-01. CxaTeie ra3sl moAaloT B 3alIUIAEMOE TOMEIIEHUE C
MOMOIIBI0 CTPYWHBIX HACaJKOB WM MnepPopupoBaHHOrO TPyOONpoOBOa,
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pasmeniaeMoro 1o nepuMmetpy nomemenusa. Crpyun I'OC nanpaBistoTcs ropu-
30HTAJILHO 4epe3 OTBepCcTHsl AuaMeTpoM 4—6 mm. [Ipu 3ToM noimkHO obecneyun-
BaTbCs OTHOIIEHHE CYMMApHOM IUIOMIAJM BBIMYCKHBIX OTBEPCTUN K IUIOIAAH
nornepeyHoro cevyeHusi tpydomnposona B unrepsaue 0,3-0,5. PacuetHas macca
IUISL YCIIOBHO T€PMETUYHBIX MOMEIIEHUI MPOU3BOIUTCS 10 GopMyIie

M ; =—1,05pVIn(1-C,). (4.51)

rae Cy — HopMmaTuBHast koHueHTparus ['OC.

Uucno mopyneit qyga xpaHeHusi ocHoBHoro 3amaca ['OC paccuutsiBaeTcs €
Y4E€TOM BMECTUMOCTU Moayie Vy, 1 ko3 (uuueHTa ux 3arpy3ku Ky, (Tadmn. 4.19)
M0 BBIPAXKEHUIO

N = My / KygrpVi. (4.52)

Taobmuua 4.19

Koy punment 3arpysku moaysei ¢ 'OC B c:kaToM cOCTOSTHUU

Koyd dunuenT 3arpyskn, Kr/ji, npu Temneparype sxciryaramuu 50 °C
Azot Np Apron Ar Wuepren
0,148 0,22 0,17

Lenbto ruapaBIMuecKOro pacuera siBsieTcsl BBIOOp THMaMeTpoB TPyO Maru-
CTPaJIbHOTO M pacIpeesIuTeIbHOr0 TpyOOpoBOIOB, ONPEAEICHHE TuaMeTpa U
YlCJia BHITYCKHBIX OTBEPCTUI B CTPYMHOM HACaJIKe WM Ha pacipeieluTeIbHOM
(momyckaetcsi mepdopupoOBaHHOM) TpyOONMpPOBOAE, pacueT BPEMEHU TMOJauu
I'OC B 3ammmaemoe nomemieHue. Pacuetnoe Bpemsi nojgaun cxkaroro 'OC B
MOMEIIIeHHE Ompeaensercs no Gopmysie

1=AJK; , (4.53)

rae A — koddduiment, yuutsiBaromuii uamMmenenue maccel 'OC B Moaynsix B
npouecce noaauu; K — npuBeleHHas TUApaBiInyYecKas XapakTEpUCTHKaA TPyoO-
HOM1 pa3Bonku. KoagduuneHt 4 HaX0auTCs U3 BhIpAXKEHUS

0,5
A:aVMNM[(MOIMp)b Koy PM} 5 éSM ~1|, (4.54)
' pi

- KenM (max)

rae a, b, ¢ — uncnopeie koaddunmentsr (tadin. 4.20); V, — BMECTHMOCTb MOJYJIA,
m>; N, — arcio Moxyiteit B copke (Gatapen); Ksarp — KO3 GHULMEHT 3arpy3KH MO-
yIst, Ko/MC; M, (max) — pacuetHas macca 'OC 1yist MaKCHMaJIBHOTO TIOMEIIICHHS,
Kr; M, — hakrudeckas Mmacca 'OC; Ko, — ko3 duitneHt ucrnosbp3oBanus b.

MO = VMNMK3an' (455)
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Yucaossie kodgpuuuentsl (P, = 15,0 MIla)

Taobmuua 4.20

Koa¢ppnuuentsl N> Ar HNnepren
A ) 3 4
B 0,4 0,67 0,5
C 0,2 0,33 0,25
B 0,0182 0,0169 0,0177
C 2,13 1,9 2,0

JInst BBIITyCKa CXKAThIX T'a30B MCHOJIB3YIOTCSl CTPYMHBIE HACAIKU WIHA TEP-
(dopupoBanHble TpyOoIpoBoabl. [IpuBeaeHHas THIpaBIMYeCcKas XapaKTepPUCTH-
Ka OINpPENENAETCS U3 BBIPAKEHUS

Ki = KMi+KHMi1 (456)

rae Kyin Ky — IpuBeieHHasi TUApaBiIndecKasl XapaKTepUCTUKa MarucTpaibHO-
ro u nepPopupoBaHHOTO TPYOOTPOBO/IA.

BL,, .
KMi = DS'ZS ’ (457)

K - C
mvi 2012 |
0,36 f N2,
2.
rac f — IJIomaab BBIHYCKHOFO OTBepCTI/IH, M, NOTB — YHUCJI0 BBIHYCKHBIX OTBep—

CTHIl B IeppopupoOBaHHOM TPyOOIPOBO/IE.
Jiist nepdopupoBaHHOTO TPYOONPOBOAA TOIKHO BBINOJHATHCS YCIOBHE

(4.58)

T

0,33( ﬂ;' j <05, (4.59)

2
rie f,, — miomane cedenus nephoprupoBaHHOTO TPYyOONPOBOIA, M”.

['eomeTpuueckuii 6anaHC B OTHOILIEHUM MarucTpalibHOroO u mnepdopupo-
BaHHOTO TPYOOTIPOBO/Ia COOJIOIACTCS IPH YCIOBUU

D, >d /Ny, (4.60)

rae Ny — 4ncio nepopupoBaHHBIX TPYyOONpoBoaoB (Ny, = 2); dy — Auamerp
nephopupoBaHHOTO TPYOOIIPOBOIA.
Orcrona cienyer

J@sdi,/NOTB <05, (4.61)

rae d — quaMeTp BBITYCKHOTO OTBEPCTHSI.
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4.5.5. Meroauka pacyera cOPOCHBIX OTBEPCTHI

Jliss TOro 4ToOBl MCKITIOYUTH Pa3pyLICHHE OTPa)XJAIOMUX U CTPOH-
TENBHBIX KOHCTPYKIUN 3alUIIAeMOr0 TMOMEUICHHs] MPH PE3KOM MOBBIIICHUH
naBieHus, BbI3BaHHOM BhIyckoM ['OC u3 HacaakoB, 4acTo TpeOyeTcsl yCTpOii-
CTBO CIIELIMATIbHBIX cOpOoCcHbIX oTBepcTHil. [lnomans npoema s cOpoca u30bI-
TOYHOro fasnenus F,, M°, ompezensercs 1o Gpopmye

Ky K;Mp Py

c= 0, 7K T 0,01 . P 1P 0,2857
7-10°-P, pT -1

a

—>F, (4.62)

rae B, — mpeienbHo 0MmyCTHMOe M30BITOYHOE JABJICHHE, KOTOPOE OMpeers-

€TCsl U3 YCJIOBUS COXPAHEHUS MPOYHOCTH CTPOMUTENIbHBIX KOHCTPYKLUMH 3alllv-
11aeMOro MOMEUICHUsI WM Pa3MEUICHHOro B HeM oOopyaoBanus, Mlla; P, —
atMoc(epHoe aasineHue, MlIla; p, — INIOTHOCTh BO3AYyXa B YCIOBHUSX JKCIUTya-
TaIMH 3alHIAEMOr0 TIOMEICHHS, KI"M ] K, — ko3¢ duunenT 3anaca, npuHu-
maemblil paBHbIM 1,2; K; — k03¢ punuent, yunTeiBaronii n3MeHeHUE JaBlie-
HUSI IPU €T0 MOJAAYE; Ty, — BpeMs nogaun ['OTB, onpenensemoe u3 rugpapiu-
4ecKoro pacuera, ¢; » F — IUIOMaab MOCTOSHHO OTKPBITBIX HPOEMOB (Kpome
COPOCHOTO MPOEMa) B OrPaskIAOIINX KOHCTPYKIUSIX TOMEIICHHS, M.

st TOTB — coxumkeHHbIX ra30B ko3 dunuent Ks = 1.

Jis TOTB — cxartbix razoB koddduiuent Kz npuHUMaeTcs: paBHBIM: IS
azora — 2,4; nns aprona — 2,66; 115 coctaBa uHepreH — 2,44,

Ecnu 3HaYeHre BBIpaKSHUSI B TIPABOM YaCTH HEPABEHCTBA MEHBIIIE WM PABHO
HYJII0, TO TIpoeM (YCTPOMCTBO) /I cOpoca U30BITOUHOTO JIABJICHUS HE TPeOyeTCHl.

4.6. HcnbITaHue CMOHTHPOBAHHBIX YCTAHOBOK
ra3oBoro noKaporyeHus

46.1. OOmuMe cBeaeHud

Hcnbitanns cMmoHTHpOBaHHBIX Y AI'TI — BaxKHEHIIME dTall B OpraHu3a-
MU HAJIeKHOro (YHKUMOHMPOBAHUS CHUCTEMBbI MOXapoTylleHus. McnblTanus
IIPOU3BOMAT IIEpel Cauyel YCTAHOBOK B DKCIUIYaTalUI0 U B IEPUOJ DKCIUTyaTa-
LIMU HE pe’Ke OJTHOro pasa B 5 net. g 3Toro HazHavaeTcs criequaibHas padoyast
KOMHMCCHS, B coCcTaB KoTopou BxoiaT U npeacrasurenu ['TIC. Ucnbeiranus Y AI'TI
MPOBOIAT cornacHo tpeGosanmsiv CHull 3.05.05-84 [40], HIIB 88-2001" [19],
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I'OCT P 50969-96 [31], P/1 78.145-93 [41] u BCH 25-09.67-85 [42]. UcnbITa-
HUs YCTAaHOBOK, KaK NPAaBUJIO, OCYLIECTBIISIOT OpraHU3aliy, MOHTHPYIOIIHE
WJIM DKCIUTYaTUPYIOIME YCTAHOBKH, & TAKXKE UMEIOIIME COOTBETCTBYIOIIME JIM-
ueH3uu. VMcnsiTanusa oopmisitores cnenuanbHbIM akToM. [lpu npuemke ycta-
HOBOK B JKCIUTyaTallMI0 MOHTA)KHAs M HaJlaJOYHas OpraHU3aluu JIOJKHBI
MIPEABSABUTD!

- UCTIOJIHUTENIbHYIO TOKYMEHTALUIO (KOMIUIEKT pabounuX 4YepTexen ¢ BHe-
CEHHBIMH B HUX U3MEHEHUSIMU);

- IacIopTa Wi IPyTHe JOKYMEHTBI, YAOCTOBEPSIOIINE KAaUECTBO U3EIUM,
000OpyAOBaHUS U MaTEPHUAJIOB, TPUMEHEHHBIX MPHU MPOU3BOJICTBE MOHTAXKHBIX
paboT.

HcnpiTanust yCTaHOBOK 10 POBEPKE BPEMEHU CpalaThIBaHUS, TPOJOJIKU-
tenbHOCcTH NToaaun ['OC u ornerymamen koHuentpanuu ['OC B o0beMe 3aiu-
[[a€MOr0 MOMEIICHUsS HE SIBISI0TCA 00sA3aTenbHbIMH. HeoO0XonuMocTh UX 3KC-
MIEPUMEHTAIBHOW MPOBEPKU ONPENENAET 3aKa3YUK WIH, B CIy4ae OTCTYILICHUS
OT HOPM IPOEKTUPOBAHMS, BIHSIOIINX HA MPOBEPSIEMBIE MAPAMETPHI, TOKHO-
CTHBIE JINLIA OPTaHOB yIpasiieHus U noapasnaeneHuil ['TIC npu ocymecTBieHnn
HAJ30PHBIX QYHKIUH.

4.6.2. MeToauka npoBeJeHUs UCNBITAHUH YCTAHOBOK
ABTOMATHYECKHUX Ia30BOr0 MOKAPOTYILIEHUS

HcnpiTaHuss TpoOBOIAT NPU HOPMAJIBHBIX KIMMATHYECKUX YCIOBUSAX,
€CJIM METOJMKOM HCIBITAHUN HE OrOBOpEHBbI 0cOObIe yciioBud. McnbiTaHnue Ha
B3aUMOJEHCTBUE IJIEMEHTOB YCTAHOBKH MPOBOJAT C MCIOJIB30BAHUEM CIKATOIO
Bo3ayxa Bmecto ['OC. Moaynu ¢ I'OC oTkito4aroT OT YCTaHOBKU. BMmecTo HUX
(Monmynei) K MyCKOBBIM IIEMSIM YCTAHOBKU MOJIKJIIOYAIOT UMHUTATOPHI (IJIEKTPO-
NPEOXPAHUTENH, JTAMITbI, CAMOIUIIIYIUE TPUOOPBI, MUPONATPOHBI U T. I.) U
OJIMH-Ba OAJIJIOHA, HAMIOJIHEHHBIE CHKaThIM BO3JyXOM JIO JAaBJICHHS, COOTBETCT-
BYIONIEro JaBieHuto B cocynax ¢ ['OC. ABToMaTtu4ecKkuii myCcK yCTaHOBOK OCY-
HIECTBIISIIOT MyTeM cpadaThiBaHMsI HEOOXOJAMMOTO KOJIMYECTBA MOXKAPHBIX H3-
BelllaTesIey WIKM UMUTUPYIOIIKUX UX YCTPOUCTB B COOTBETCTBUU C IIPOCKTHOM 110-
KyMEHTalMEN Ha YCTAHOBKY.

[IpoBepky BpeMeHU cpabaTblBaHUs MPOBOAST MPU aBTOMATHYECKOM ITyCKe
YCTaHOBKH. M3mepsieTcs BpeMs OT MOMEHTa cpadaThIBaHUsSI MOCIEIHErO MoXkKap-
HOTO M3Bemaresss 10 MoMeHTa Havana uctedenus 1'OC u3 Hacanka, 1mocsie 4ero
nonaya ['OC moxeT ObITh NpekpaieHa. [Ipy ucnpiTaHusIX MOMEHTHI Havyajla Uiiu
okoHvanus ucreueHus ['OC w3 Hacajika HEOOXOAUMO OMPEAEISATH C MOMOIIBIO
TepMonap, JaTYMKOB JaBJICHUS, Ta30aHAIN3ATOPOB, AYAUO- U BUIEO3AIUCH CTPYH
(cxmxenabix 'OC) win 1pyrumMu 0ObeKTUBHBIMH METOJIAMU KOHTPOJISL.
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Honyckaercsa BMecto ['OC, KOTOpBIE IPU XpPAHEHUU B MOJYJE MPEACTAB-
JS0T cOOOM CKAThIi ra3, NIPUMEHSITh APYroil MHEPTHBIN ra3 WM CXKAThli BO3-
nyx. /JlaBneHue rasa B MOJyJie JODKHO OBITh PABHO PAacyeTHOMY JIaBJICHHUIO
I'OC B ycrtaHoBke. M3MepeHHoe BpeMmsi O6€3 yueTa BpEMEHHU 3aJEp>KKH Ha dBa-
KyaluIo JII0Jed, OCTAaHOBKY T€XHOJOTMYECKOro 000OpYyIOBaHUS U T. M. COOTBET-
CTBYeT TpeOoBaHUAM, T. €. He Oosiee 15 c¢. McnpiTanue mo onpeaeneHuro mpo-
nojoxuTenbHocTH nonaun ['OC, koTtopoe mpu XpaHEHUM MPEACTaBsAeT COOOM
CKIDKEHHBIM Ta3, MPOBOJASAT cienyroumuM obOpa3oM. B mMonynu ycTaHoBku 3a-
npasisitor 100 % macceel 'OC, Tpebyemolt 11 co31aHus HOPMAaTUBHOM OrHe-
Tyllameid KOHUEHTPAUUHW B 3alIMINAeMOM HoMmenieHuu. OCyIIEeCTBISAIOT IIYCK
yctaHOBKM M noaauy ['OC B 3ammmaemoe nomemieHue. M3mepsor Bpems OT
MOMEHTA Hayajla UCTEUEHHUs U3 HacaJKa 10 MOMEHTAa OKOHYAHUs HCTEUYECHUS U3
Hacajka xuakon daszer 'OC.

OOGecrnieueHre HOpMATUBHOM orHerymanied konueHtpamuu ['OC B 3amu-
Ia€MOM ITOMEILIEHUH MPOBEPAIOT H3MepeHueM KoHueHtpauuu ['OC mpu xo-
JIOJTHBIX HUCTIBITAHUSAX WM N0 (PaKTy TYHIEHUS MOJENbHBIX 0YaroB Moxapa Mnpu
OTHEBBIX HCIBbITaHUSAX. TOYKM H3MEPEHHUs] KOHIEHTpalHuHu (MOJENbHbIE OYaru
noxkapa) pacnosaratoT Ha ypoBHAX 10, 50 u 90 % ot BeicoThI noMetienus. Ko-
JMYECTBO U MECTa PACHOJIOKEHUS TOYEK U3MEPEHHUs KOHLIEHTpauuu (MOJemb-
HBIX 04aroB M0Kapa) Ha KaX/J0M YPOBHE OIpPEAeIIIeTCs] METOJUKON TPOBEICHHUS
UCTIBITAaHUI. MecTa pacronoXkeHus: TOUeK U3MEPEHHs] KOHLIEHTPALMH (MOJEb-
HBIX OYaroB Moapa) He AOJKHBI HaXOJIUThCA B 30HE HEMOCPEICTBEHHOI'O BO3-
nerictBusa ctpy 'OC, nogaBaembix 3 HacaakoB. [Ipy XOMOMHBIX UCTIBITAHUSX
KoHIeHTpauio ['OC u3MepsoT ra30aHaAIN3aTOPOM.

IIpn OTHEBBIX UCHBITAHUAX HUCIOJIB3YIOT MOJEIBHBIE OYaru IMOKapa — €M-
KOCTH C I'OpPHOYEW HArpy3KOW, B Ka4eCTBE KOTOPOH, KaK MPABUJIO, IPUMEHSIOT
XapaKTepHBIE IS 3alIMIIAEMOT0 TOMENEHHs roproune Marepuainsl. Konnuect-
BO TOPIOYETO MaTepuajlia ONPEACNSIOT METOIMKONM MCIBITAHUM, OHO JOJDKHO
OBITH IOCTATOYHBIM JJIs1 0OECTIEYEeHHsI MPOAOKUTEbHOCTH TOPEHUS B TEUECHUE
He MeHee 10 muH nocne Havana nogaun ['OC B 3amumaemoe nomenieHue. Ilo-
CJI€ 3aKUTaHUsl MOJICJIbHBIX OYaroB MoOXKapa U BBIAEPKKH BPEMEHH CBOOOIHOIO
TOpEHUs, YCTAHABIMBAEMOI0O METOJAMKOW HCHBITAHUN, OCYILIECTBIAIOT PYYHOU
IIyCK YCTAaHOBKH. PUKCUPYIOT MOMEHTHI TylIeHUs. [Ipy XONOIHBIX UCIIBITAHUIX
YCTAHOBKY CUMTAIOT BBIAEPKABLIEH UCHBITaHUA, ecin KoHueHTpauus ['OC Bo
BCEX TOYKAaX U3MEPEHMS JOCTUTAEeT 3HAUEHUM HE HUKE€ HOPMATHBHOM 3a BpeMs
He Oonee 5 mMuH ¢ MomeHTa Hayana noaayu ['OC. IIpu OrHEBBIX HCHBITAHUSAX
YCTAHOBKY CUMTAIOT BBIJIEPIKABILIEN UCIIBITAHUS, €CIM BCE OYard MOTYILICHBI 3a
BpeMsi He OoJiee 5 MUH ¢ MOoMeHTa Hadana noaaun ['OC u nmoBTOpHOE BOCIUIA-
MEHEHHUE HE MPOMU30LLIO 3a BpeMsi He meHee 15 muH. [IpoBepky maccel I'OC n
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ra3a-BbITECHUTEJI B COCY/E BBIMOJHAIOT B3BEIIMBAHHEM Ha Becax WJIM pacye-
TOM Ha OCHOBE PE3yJIbTATOB U3MEPEHUS YPOBHS, TEMIIEPATYPhl, JaBICHUS.

[Ipu ucnsiTanuu TpyoonposogoB Y AI'll u ux coenMHEeHU HA MPOYHOCTH B
KauecTBE >KUJAKOCTH-HAMOIHUTENS MCIONb3YI0T Boay. lloabem maBinenus mpo-
BOJAIT MO CTyneHsiM: nepBas crynenb — 0,05 MIla; Bropas ctynens — 0,5 P
(0,5 P,); tpetbs cTynieHb — py (P); uetBepTas crynenb — 1,25 Py (1,25 P,). Ha
MIPOMEXKYTOUHBIX CTYNEHAX MOIbeMa aBJICHHS MPOU3BOJAT BbIIEPIKKY B TEUECHHUE
1-3 mun. [ox nasnenuem 1,25 P; (1,25 P,) TpyOOIIPOBOIBI BEIICPKHUBAIOT 5 MUH.
3arem jgaBneHue CHUXKAKOT 10 Py (P;) u ipou3BoasaT ocMotp. Jlomyckaercs mpu-
MEHEHHE C)KaTOr0 MHEPTHOrO Ta3a WM BO3JyXa BMECTO UCHBITATEIbHON XKU-
KOCTH IIPU COOJTIOICHUH TPEOOBaHUI TEXHUKU O€30IaCHOCTH.

[IpoBepKy aBTOMaTUYECKOr0 U PYYHOI'O JUCTAHI[MOHHOIO MYCKa YCTaHOB-
KM BBIMOJHAIOT 0e3 Beimycka u3 yctaHoBKH ['OC. Cocynbl ¢ ['OC oTkiouaroT
OT MYCKOBBIX LIETIE M MOJAKIIOYAIOT UMUTATOPBL. [loodepeaHo ocyliecTBISIOT
aBTOMAaTUYECKUH, JUCTAHIIMOHHBIA MyCK YCTAHOBKH M (PUKCHPYIOT cpabaThiBa-
HUE BCEX MMHUTATOPOB B MYCKOBBIX LeEmsAX. [[poBepky aBTOMaTHYECKOTo U pyd-
HOT'O JTUCTAaHIIMOHHOT'O MyCKa YCTAHOBKH BBIMIOJIHAIOT O€3 BbIMYyCKa U3 YCTaHOB-
ku ['OC. Ilocne mycka yCcTaHOBKHM B 3aIlIMIIIAEMOM MNOMEUICHUN KOHTPOJIUPYIOT
BKJIFOYEHHE YCTPOMCTB CBETOBOTO (CBETOBOI CUTHAJI B BUJI€ HAJIIUCU HA CBETO-
BbIX Tabso «I'a3 — yxoau!») u 3ByKoBoro onoseuieHus. M3mepstoT Bpems ¢ Mo-
MEHTa BKJIFOUEHHS YCTPOMCTB OMOBEIICHHS 10 MOMEHTA cpadaTbIBaHUsI UMHUTA-
TOPOB, YCTAaHOBJICHHBIX B IYCKOBBIX LEMSIX YCTAaHOBKH. 3aTeéM MPOBEPSIOT
BKJIFOYEHHE YCTPONCTBA CBETOBOI'O OMOBEIIEHUs (CBETOBOM CUTHAN B BUJE Ha[-
IIMCU Ha CBETOBOM Tabno «['a3 — He BXOAMTH!») mepel 3allUIaeMbIM MOMe-
nieHueM. Pe3ynbTaTel HCIBITAHUI O(DOPMIISIFOTCSI COOTBETCTBYIOIIMMH aKTaMHU.
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I'maBa 5
ABTOMATHYECKHE YCTAaHOBKH
MOPONIKOBOI'0 MOKAPOTYIIEHUSHA

5.1. HasHadeHme, yCTPOICTBO M padora
YCTAHOBOK MOPOIIKOBOI0 MOKAPOTYIEHHUSA

5.1.1. Oco0eHHOCTH NPUMEHEHHS MOPOIIKA B ABTOMATHYECKHUX
YCTAHOBKAX MOKAPOTYUICHUS

VY CTaHOBKM MOPOIIKOBOTO MOXKAPOTYIICHUS! MpeIHAa3HAuYEHbl s TYy-
LIEHUS M0XapOB CIUPTOB, HEPTENPOAYKTOB, IICTIOYHBIX METANIOB, METAJLIIO0P-
TaHUYECKUX COCMHEHUN M HEKOTOPBIX APYTUX TOPIOYUX MaTEPHATIOB, a TAKKe
Pa3IMYHBIX MPOMBIIIIEHHBIX YCTAaHOBOK, HAXOSIIUXCS IO/ HAMpPsDKEHUEM 10
1000 B.

YCTaHOBKH MOTYT IPUMEHSATHCS AJISl TYIICHUS TI0XKApOB B MPOU3BOJICTBAX,
7€ UCIOJb30BaHUE BOJIbI, BO3/IYIIIHO-MEXaHUYECKOM MEHBI, ABYOKUCH YTJIEpO-
14, XJaJ0HOB U JIPYTUX CPEJICTB MOKAPOTYIICHHUS HEAP(HEKTUBHO WIIM HETOIYyC-
TUMO BCJIEJICTBHE X B3aUMOJAEHCTBUS ¢ 0OpallarolIMMKCS B MPOU3BOACTBE TO-
PIOYMMH MTPOTYKTAMH.

OrHerymianye TOPOIIKA HE PEKOMEHAYETCS MPUMEHSTh NPU TYIICHUU
M0’KapOB B MOMEILEHUAX, TJIe UMEETCsl anmnaparypa ¢ OOJIbIIUM KOJIUYECTBOM
OTKPBITBIX MEJIKUX KOHTAaKTHBIX YCTPOWCTB, a TAaK)K€ B MIOMEIICHUSIX Ha MPOU3-
BOJICTBAX, I/ie 00palllaloTcs TOPIOYUE MaTepHuabl, COCOOHBIE TOpeTh 0e3 1oc-
Tyna kuciopoaa [19].

Oruerymiamue MOpoIIKU NPEICTABISIOT COO0M MEJIKOU3MEIbUCHHBIE MU-
HEpaJbHBIE COJIM C PA3TUYHBIMU J00aBKaMU, MPETATCTBYIOIIUMHE CIIC)KUBAHHUIO
1 KOMKOBaHM10. OHU 00Jaa10T PsIZIOM MIPEUMYILECTB 110 CPABHEHUIO C IPYTUMHU
OTHETYIIAIIMMHU BelecTBamu [36]:

- BBICOKOMW OTHETyIlalell crnocOOHOCThIO, TaK KaK SIBJISAIOTCS CUJIbHBIM HH-
rUMOUTOPOM FOpPEHUS;

- YHUBEPCAJIBbHOCTHIO PUMEHEHUS;

- pazHoOOpa3ueM CHocO0OB MOXKAPOTYHIEHUS] — OOBEMHBIM, JIOKAIbHBIM
WJTU JIOKAJTbHO-O0BEMHBIM.

Paznuuaror mopomku o0I1ero u crneuranbHoro HazHaueHus. [lopoiku
oOlIero Ha3Ha4YeHMsI MpPeJHA3HAYEHbl ISl TYIIEHUs MOXapoB FOPHOYUX Marte-
pHAJIOB OPraHUYECKOTO MPOUCXOXKACHHUS (JErKOBOCIUIAMEHSIIOIINXCS U TOpPIO-
YHUX JKUJIKOCTEH, pacTBOPHUTENCH, YTIEBOIOPOAHBIX CKMKCHHBIX Ta30B | T. TI.),
TBEPAbIX MaTepUAIOB M T. M. TyIIeHWE OSTHUX MAaTEepPHaOB MPOU3BOIUTCS
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MOCPEJICTBOM CO3J]aHUsl MMOPOUIKOBOTO 00Jiaka Haj oyaroM ropenus. Ilopomku
CHEIHUANTbHOIO0 HA3HAYEHHUS UCHOJIb3YIOTCS AJI TYHIEHUS HEKOTOPBIX FOPHOYMX
MaTepuasioB (HampuMmep, METauIOB), IPEKpalleHe TOPEeHHus. KOTOPBIX JOCTUTa-
€TCsl MyTeM M30JIALUU ropsIel TOBEPXHOCTH OT OKPYKAIOIIETr0 BO3AyXa.

Ornerymiamiasi cnocOOHOCTh MOPOIIKOB OOIIEr0 Ha3HAYEHUS TTOBBIIIACTCS
C YBEJIIMYEHUEM MX JUCIEPCHOCTH, MOPOILKOB CHEUATBHOTO HA3HAYEHUS —
MOYTH HE 3aBUCHUT OT CTENEHHU UX JTUCIEPCHOCTH.

OddexT TymeHus MokKapoB MOPOIIKOBEIMU COCTaBaMHM JOCTHUTAETCs 3a
CUeT:

- pa3z0aBieHusl ToproYeil cpebl ra3000pa3HbIMU MPOAYKTAMU PA3IOKEHUS
MOPOIIKA WM HEMOCPEACTBEHHO MOPOILIKOBOIO 00JIaKa;

- OXJI&XKJIEHUS 30HbI TOPEHUS B pe3yJibTaTe 3aTpat TeIla Ha HarpeB YacTHUIl
MOPOIIKA, UX YACTUYHOE UCTIAPEHUE U PA3JI0KEHUE B IUIAMEHH;

- MHTUOMpPOBAaHUSA XUMHUYECKUX peaKkUui, OOyCIIOBIMBAIOIIMX pPAa3BUTHE
npolecca ropeHusi, ra3000pa3HbIMU MPOLYKTAMH UCHIAPEHUS U PA3JIOKEHUS T0-
POILLIKOB WJIM T'€TEPOreHHbIM OOpPBIBOM LENel Ha MOBEPXHOCTU MOPOLIKOB MU
TBEPABIX MPOAYKTOB UX PA3IIOKECHHUS.

[IpuHATO CUMTATh, YTO CHOCOOHOCTH MOPOLIKOBBIX COCTABOB MHTHOUPO-
BaTh IJIaMsl UTPAET OCHOBHYIO POJIb MPU TYLIEHUH.

VYcneniHoe TylleHHE MOXapa MOPOUIKOM 3aBUCUT HE TOJBKO OT CBOMCTB
CaMoro IOpOILIKa, HO U OT YCJIOBUM ero npumeHenus. [lox ycinosusmu npume-
HEHUsl TOHUMAIOT MPUTOJHOCTh MOPOLIKA ISl TYIIEHUS JaHHOTO TOPIOYEro Ma-
TepUaJia U PEXHUM IOJAaud MOPOILIKA Ha oyar noxkapa. [IpurogHocTs mopoika
XapaKTepu3yeTcss COBMECTUMOCTBIO MOPOIIKAa ¢ TOPIOYMMU MaTepuanamu. Ha-
pUMep, MOPOIIOK HAa OCHOBE OMKAapOOHATa HATPUS MPUTOAEH ISl TYIICHHS
noxapoB knaccoB B, C, E, HO He npuroaeH ajis TylIeHUs TJICIOMIMNX MaTepua-
n0B; nopomiok MI'C 3 deKTUBHO TYHMIMT TOpSUIUil HATPHUML, HO UM HENb3s TY-
LIUTh KaIWil U paJl APYTHMX METaIOB U T. [I.

PexxuMm mopaum xapakTepusyercs CIeAYyIOIIMMHU NapaMeTpaMu: yJIeIbHbIM
KOJMYECTBOM OTHETYLIAIIEro BEIIeCTBA, MHTEHCUBHOCTBIO MOJAa4M OTHETYIIa-
IIET0 BEILECTBa U BpeMeHeM TymeHusi. Kpome toro, nmpu BeiOOpe pexuma nojaa-
YU MOPOIIKA U Crtoco0a TYHIEHUS! HEOOXOUMO YUUTHIBATH XapaKTep TOPEHUS U
CBOIICTBa roprouero marepuaina. Hampumep, npu TyII€HHMH MOKapOB KIJIACCOB
B u C, 1151 KOTOpBIX XapakTepHO MHTMOMpPOBAaHME TopeHus, Hambosee >3 dek-
TUBHBIN CHIOCO0 MOJAa4YM — CO3/1aHUE TOHKOpPACHbUIEHHOro obiaka. B atom ciy-
yae TpeOyeTcsi paBHOMEPHOE pacipeiesieHre MOopouIka B 00beMe 3alIUIaeMoro
nomenieHus. [Iopomok 10omKeH mojgaBaThbesi B PacHbIEHHOM COCTOSIHUM, YTO
JOCTUTAETCSl CIelUaIbHbIMU HAacaJKaMH M BBITECHEHHEM IOPOLIKA U3 CocyAaa
noj BeICOKUM pAaBieHueM (He Boiie 1,6 MIIa). [Ipu Tymenun noxxkapoB kiacca
D, pa3nuThiX JIErKOBOCIUIAMEHSIIOUIMXCS W TOPIOUMX KUAKOCTEH, MOPOIIOK
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HEO0OXOJMMO TOJIaBaTh CTPyeH ¢ HEOOJBIION KHHETUYECKON IHEprueu, 4ToObl
PaBHOMEPHO 3aChINaTh TOPSUIYI0 MOBEPXHOCTh 0€3 pachbUICHUS U CAyBaHUS
nopouka. B 3Tom citydae BbICOKOTO JaBJI€HMS JUIsl MOJaYM OrHETYIIAIEro Mmo-
pollIKa He TpeOyeTcss U MOT'YT OBITh UCIOJIb30BaHbI COCYbl, pACCUUTAHHBIE HA
HebomnpImoe gasienue (mo 0,8 MIla).

K ocHOBHBIM TpeOOBaHMSIM, MPEABABISIEMbIM K OTHETYIIAIIUM MOPOILIKaM,
OTHOCSITCSL HE TOJIbKO 3(PPEKTUBHOCTh TYLIEHHUS IUIAMEHH, HO U CHOCOOHOCTH
COXPAHSTh CBOU CBOMCTBA B TEUEHHE MPOAOJKUTENBHOrO BpeMeHu. Kak u MHoO-
r'€ BBICOKOJMCIIEPCHbIE MaTepHUalbl, OTHETYIIAIINE MOPOIIKU MPU IJTUTEILHOM
XpaHEHUU TOJIBEPratoTCs Pa3lMYHbIM W3MEHEHUSM, YXYIIIAIOIUM UX KayecT-
BO: CJIE)KMBAHUIO U KOMKOBaHUIO. CleKMBAEMOCTh MOPOUIKOB BO3ZHUKAET B pe-
3yJIbTAaTE€ BO3JAECUCTBUS BJIATM U TEMIIEPATYPhl OKPYKAIOLIEH cpenbl. B mporecce
MOTJIOIIEHUS MOPOIIKOM BJIard M3 BO3[yXa U MOCIEAYIOIIET0 pacTBOPEHUS B
CKOHJCHCUPOBAHHON BOJI€ YAaCTHI] MOPOILIKA MPOUCXOJUT OO0pa30BaHUE HACHI-
HIEHHBIX PacTBOPOB TBepAoH (a3zbl. [Ipu nanpHeieM yBeIMYEHUH KOJIUYECTBA
BJIar'M pacTBOP CTAHOBUTCS NMEPEHACHILIEHHBIM, U U3 HETO B 30HE KOHTAKTa 4ac-
THII BBINAAAI0T KPUCTAJUIBI HICXOJHOM TBEpAOH (a3bl. 3aTeM B pe3yibTare o0pa-
30BaHUS (Pa30BbIX KOHTAKTOB KPUCTAJIJIbI CPACTAIOTCA.

Ha xpucraminyeckue nmopomku HeOOIbIIOW TBEPAOCTH, K KOTOPHIM OTHO-
CSATCS OTHETyIIAIMe, TAKXKE BIUSAET IJIacTUYEeCKas AedopMalus 4acTHll, B pe-
3ynbTaTe KOTOpoW oOpa3zoBaHHE (DA30BBIX KOHTAKTOB M3 TOYEUYHBIX MPOTEKAET
MOJ1 IEMCTBUEM MOBBIIIEHHBIX TEMIIEPATyp U COKUMAIOUIUX YCHIMKA (Hampumep,
coOcTBeHHOM Macchl). Ha crnexuBaeMoCTh BIMSIET pa3Mep 4acTUll, UX OJHOPO-
HOCTb M XapakTep NoBepXHOCTH. CKIIOHHOCTh K CIEKHUBAEMOCTH YBEJIUUMUBAETCS
C YMEHbIIEHUEM pa3MepoB YacTull. [Ipy yIIOTHEHUN MOPOIIKA MEIKUE YacTH-
bl, 32’KUMasl TOPbI MEKY KPYIMHBIMUA YaCTHIIAMH, YBEIMUMBAIOT YUCIO TOYECU-
HBIX KOHTaKTOB, YTO O0YCJIOBIMBAET 00Jie€ BBICOKYIO CIIOCOOHOCTh K CIIEKHUBA-
Huto. Takum oOpaszoM, orHerymamias 3(QPEeKTUBHOCTh MOPOILIKOB 3aBUCHUT HE
TOJIBKO OT MHTHOMpYIOLIEH CIIOCOOHOCTH M JUCHEPCHOCTH, HO M OT YCJIOBHH
XpaHEeHUs W TpaHcrnopThpoBaHus. K sKcmilyaTallMOHHBIM CBONCTBAM OTHETY-
[IaIIMX TOPOIIKOB OTHOCSITCS TaKXKe YBJIaXKHAEMOCTb (TIOTJIOLIEHUE BJIaru BO3-
1yxa), TeKy4ecTh (TpaHCIOPTUPOBAHKUE MO TPYyOONpOBOAAM M IILJIaHTam), Mpec-
CyeMOCTh (YIUIOTHEHHE MOPOIIKA MOJ| Harpy3Koi), yCTOMYMBOCTh K BUOpaLUU
(coxpaHeHHe CBOWCTBA IMOCJE BO3JCUCTBUS PErIaMEHTHUPYEMOM ycaJaku), Ha-
CBIITHAsI Macca, COBMECTUMOCTb C MEHaMH (CTENEHb pa3pyllaeMOCTH MEHbI IpH
KOHTaKT€ C MOPOIIKOM), 3JEKTPONPOBOAHOCTb, KOPPO3HOHHAs AKTHUBHOCT,
TOKCUYHOCTh. CyIIECTBYET HECKOJIBKO CIIOCOOOB OOPHOBI CO CIIEKUBAEMOCTHIO,
KOTOpbIE CBOJATCS JMOO K CHUKEHUIO COJIEpXAaHUS BJIard B MOPOILLKE, JHO0 K
YMEHBIIECHUIO YKCIa W IUIOIIAM KOHTAKTOB 4acTull. K HUM oTHOcHTCS ynane-
HUE BJaru MyTeM CYIIKH, YIAaKOBKa MOPOILKOB B BOJIOHENPOHUILIAEMYIO Tapy,
MPUMEHEHHUE BOJOOTTAIKUBAIOIMKX (TUAPOYOOUPYIONINX) U BOJOIMOIIIONIA0-
IIMX CPEICTB, a TakXke J00aBOK, YJIYYIIAOMUX TEKy4yecTb. YJIYyUIIUTh
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OKCIITyaTaluOHHBIC M, KaK CJICACTBUC, OTIHCTYIIAIHEC CBOMCTBA IMOPOIIKOB
MOXHO HE€ TOJBKO BBCIACHUCM CIICHIHAJIbHBIX 1106a1301<, HO M COBCPHICHCTBOBA-
HHUEM TCXHOJIOTHH UX U3TOTOBIICHHA.

5.12. ABTromMaTruuyeckue MOIY.IM MOPOLIKOBOIO MOKAPOTYILIEHUS

Monyns nopouikoBoro noxaporymenus (MIIII) — ycTtpoiicTBo, KO-
TOpOE COBMEIIAeT (PYHKIMU XPAaHEHUS W MOJAaud OTHETYIIAIIEro MOpoIIKa Mpu
BO3JEHUCTBUU UCIIOJHUTEIBHOIO UMITYJIbCA HA MYCKOBOMW 3neMeHT [43]. Moaynu
1o crocoOy OpraHu3aliy Mojavyd OrHETYIIAIIEero BEeIecTBa MOTyT OBbITh C pa3-
pywatomumces (P) nnu nepaspymaronumces (H) kopmycom.

ITo Bpemenu neiictBus (mponomkutenbHoctu nogauu OTB) MIIIT moryt
OBITH OBICTPOro ACHCTBUS (MMITYyJIbCHBIE — W) MM KpaTKOBPEMEHHOTO JEHCTBUS
(KIO-1 u KJI-2).

ITo cniocoOy xpanenus BoiTecHstomero raza MIII noapasnenstorcs Ha 3a-
KauHble (3), C Ta30reHepupyoIuM (MUpOoTeXHUYECKUM) 3aemenTom (I'9, 119), ¢
0aJJIOHOM CXKATOTO Wi cxuxeHHoro raza (bCI).

Puc. 5.1. Moaynu mnopomui-
KOBOTO TOKapOTYILICHUS:
a — C pa3pymarommuMcs: Kop-
| MyCOM:
/ 1 - pagpymaromasicsa mHoIy-
chepa;
2 — KperuieHue MOTyJIs;
6 — ¢ Hepa3pylaAIUMCS
KOPITYCOM:
1 — emMKoOCTh sl TIOPOIIIKA;
1 2 — HacaJIOK-pacIbLIUTEh;

/ 3 — KperuieHue Moyt

2
a 0

MIIII ¢ pa3pymaromuMces KOpIycoM, MpeicTaBieHHbId Ha puc. 5.1, a,
UMeeT OCJIa0JIeHHYI0 HIXKHIOI 4acTh Kopryca. [Ipu Bo3nelcTBUM KOMaHAHOTO
MMITYJIbCa BKJIIOUAETCS] Ta30M€HEPUPYIOIIEE YCTPONCTBO, BHYTPH KOpIIyca pac-
TET JaBJI€HUE U OCIabJIeHHas! 4acTh Pa3pyllaeTcs U BBITYCKAEeT MOPOIIOK B 3a-
HIUIIaeMoe noMeleHre. Takast KOHCTPYKLHS TO3BOJISIET CYIIECTBEHHO CHU3UTD
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BEC, OJIHAKO IOCJe CpabaThlBaHUA MOJYJIb HE IOJUIEKUT BOCCTAHOBIIEHUIO.
MIIII ¢ Hepa3pymamUMCes KOPIycoM, MPEACTaBIEHHbIN Ha puc. 5.1, 6, umeet
CIELMATIBbHYI0 MeMOpaHy U HacaloK. [Ipu nmomaue KOMaHIHOrO UMITyJIbCa ra3o-
TeHEpUPYIOIlee YCTPOUCTBO CO3AAET B KOPIyCe JaBICHHE M MeMOpaHa paspy-
maetcs. [lopomok BBIXOAUT M3 KOpIlyca M 4Yepe3 HacaJoK paclbUIMBAeTCs Ha
3agaHHON Iiomanu. Ilocne ucnonbp3oBaHUs MONYJb NEpE3apsKACTCsl MOPOLI-
KOM U B HET'O BCTABJIAETCS HOBasi MEMOpaHa.

Ha pwuc. 5.2 npencraBiieH MOIY/Ib C OOJBIIAM KOJUYECTBOM MOpPOIIKA (70
100 kr).

— a |

Hacaagku-pacosuiurenu

Orgerymaniui HopoIIoK

Puc. 5.2. Moayns nmoporkoBoro noxxapotymenust MITI1-100:
1 — eMKOCTb C YIJIEKHCIIOTOM; 2 — MUPOTATPOH; 3 — ITYCKOBAasi TOJIOBKA;
4 — mpeToOXpaHUTENBHBIN KIIalaH; 5 — TOPJIOBHHA 3aCHINIKU MOPOINKA; 6 — TpyOa;
7 — Gaywton emkocTbio 100 v ¢ OTHETYIIAIAM TIOPOIITKOM; 8 — BCITYIITUBATEb;
9 — BozaymHeIi knanat; YPII-7 — yerpoiicTBo pydHOro mycka, BXoauT B komruiekt MITIT-100

Mosaynb tuna MIIT-50 wmn MIIIT-100 (cm. puc. 5.2) npeacrasiser coOoi
MIPUBAPEHHBIA K pamMe CTaJbHOM CBapHOU OaJIOH / IJis MOPOLIKA, 3aChIIAaeMOro
4yepe3 ropJOBUHY 5 B BepXHel dacTu OaiioHa. TpyOa 6 CiayXuT A CoeIUHe-
HUSl TOPOIIKOBOTO TPYyOONpOBOAA € HACaJKaMH-PAaCHbUIUTENSIMU. B KphILIKY
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rOpPJIOBUHBI BMOHTHPOBAH NMpefoXpaHuTenbHbld Kianad 4. K 6amnony 7 ¢ no-
POILLIKOM MpHKperisieTcst 6amioH 1 ¢ IByOKHCHIO yIiiepo/ia WK a30Ta, oA JAaB-
nerrem 0,8 MITa (8 kre/cm?), KOTOPBIM HEOOXOJMM JJii JJOCTABKU MOPOIIKA B
3amuuaeMoe nomMenlenue. ['a3 u3 6amiona 1 monajgaer noxa JaBjieHuEM B Oal-
JOH 7/ C MOPOLIKOM MpU MOMOIIM MYyCKOBOM TOJIOBKM 3 C MUPONATPOHOM 2,
KOTOpbI€ BKIIFOUAIOTCS OT CHUCTEMBI 3JIEKTPUUYECKOr0 MyCcKa MM OT YCTPOHCTBA
pyuHoro nycka YPII. IIpu BO3HMKHOBEHMM IOKapa BCJIEACTBUE MOBBILICHUS
TeMIlepaTypbl WU TPU MOSBIECHUU OTKPHITOrO IUJIAMEHHM CHUCTEMa MOKApHOU
CUTHAJIM3aIMM BCKPBIBAET 3alOPHO-TTyCKOBOE ycTpoiicTBO 3 Oamnona 1. a3 u3
OaJIJIOHA MOCTYMAeT BO BHYTPEHHIOKO MOJOCTh Kopiiyca / ¢ mopomkom. B kop-
Iyce MOPOILIOK C MOMOIIBIO BCIYyIIUBATENsI 8 MEPEXOUT B ICEBIOOKUKEHHOE
COCTOsSIHUE, Oyarojapsi 4emy MpuoOpeTaeT CIOCOOHOCTh K TEKY4YEeCTH MO pac-
npeaenuTenbHoMy TpyoonpoBoay. [Ipyu noBbilIeHNN JaBIeHUs B KOPIyce OrHe-
Tymutens o 0,8 MITa (8 krc/cm®) cpabaThiBaeT KiammaH MHEBMATHUCCKHH 9,
MI0CJIe Yero MOpoUIoK M3 KopIlyca Mo UMeIoUeicss B HeM cu(OHHOM TpyOKe mo-
CTyMaeT K paclpeleauTeIbHOMY TpyOONpoOBOAY, 3aTe€M K paclbUIMTENsIM-
HacaJikaM, a Jjajee Ha 3allMIaeMyro TIomab (B 00beM).

Monynbs o0opynoBaH ycTpoicTBOM pydHoro nycka YPII, koTopoe Bkito-
YaeT MOJYJIb Yepe3 MyCKOBYIO TOJIOBKY C MUPONATPOHOM.

5.1.3. YcraHOBKM NOPOLIKOBOIO MOKAPOTYILIEHUS

Y CTaHOBKM TMOPOLIKOBOTO IMOYKAPOTYLIEHUSI COCTOSAT U3 OJHOTO WU
HECKOJIBKMX MOAYJIEW U MOAPA3IEIIAIOTCS Ha Cleaytomue TUIbl [44]:

- YCTAaHOBKH C UEHTPAJIM30BaHHBIM UCTOYHUKOM paboyvero rasa;

- YCTAHOBKHM C aBTOHOMHBIMHM UCTOYHUKAMU pab0OYero raza Ha KaxaoM MO-
ayJe.

Y CTaHOBKYM BTOPOTO THUIIA, B CBOIO OYEPEIb, OAPA3AEISIOTCS Ha!

- YCTAaHOBKH C OJJHOBPEMEHHBIM ITyCKOM BCEX MOJYJEHN, BXOASAIIUX B €€ CO-
CTaB;

- YCTAaHOBKHU C BBIOOPOYHBIM (€IMHUYHBIM) IIyCKOM MOJAYJEl B 3aBHCHUMO-
CTH OT MECTa BOSHUKHOBEHUS M1OXKapa.

VY CTaHOBKM MOPOUIKOBOTO IMOYKAPOTYIIEHUS SIBISIOTCS MPEUMYILECTBEHHO
YCTaHOBKaMH JIOKAJIbHOT'O MOKAPOTYIICHUS.

YcranoBku n0mkHbI UMETh 100%-HbI pe3epBHBIN 3amac OrHETYIIANIETO
MOPOIIKa U paboyero raza, HaXOASIIErocs HEMOCPEICTBEHHO B MOAYJSX U ro-
TOBBIX K HEMEJJIEHHOMY IPUMEHEHHIO B CIy4YasiX, KOrJa BO3MOYKHO ITOBTOPHOE
BOCIUIAMEHEHHUE TOpIOYEro martepuaina (Hampumep, Ipu NpoAOoKaroIeMcs Mo-
CJI€ TYLIEHUS] HEPEPHIBHOM MOCTYILIEHUH TOPIOYEH KUAKOCTU C TEMIIEpATypOou
camoBociiaMeHeHuss 773 K u Hmwke; Npu HaIMYUM TOPIOYMX BEIIECTB H
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MaTepHalioB, pa3orpeThiX J0 TEMIEPATYyphl, MOBBIIAIONIEH UX TEMIEPATYpPY ca-
MOBOCIUIaMEHEHHMsI, U T. 1.). Bo Bcex apyrux ciydasx 100%-Hbli pe3epBHBIM
3amac nopouka u paboyero rasa JoMmycKaeTcst XpaHUTh OTAEIBHO OT MOJYJIEH.

B kauectBe Monynei mjisi yCTAaHOBOK MPUMEHSIIOTCS aBTOMAaTHYECKHUE IO-
POILLIKOBBIE MOJIYJIM C €IMHBIM UCTOYHUKOM pab0Yero raza Wik MOAYJU C DJIEK-
TPOIIYCKOM HJIM C TPOCOBOW CUCTEMOM ITyCKa.

VYcTaHOBKa € LIEHTPaIM30BaHHBIM MCTOYHHKOM padOyYero raza COCTOUT U3
CIEAYIOMMNX COOPOUHBIX €AUHUIL;

1) Mmonyneit, conepKalnux eMKOCTh C OTHETYIIAIUM IOPOIIKOM BMECTH-
MocTbhio 100 J1, OCHAIIEHHBIX 3aNIOPHOM PETYJIUPYIOIIEN U MPEAOXPAHUTEIBHON
apMaTypoi, a TaKKe pacipe/leTUTENbHYIO CETh C HACAIKaMU-PACTIBUIUTEISMHU.

B kadectBe Moaynel sl yCTaHOBOK ATOTO THIA IPUMEHSIOTCS aBTOMATH-
YEeCKUE MOPOIIKOBbIE OTHETYIIUTEIN MOAYJIbHOrO THna. Yucno moaynei 3aBu-
CUT OT HEOOXOIMMOI'0 KOJIMYECTBA OTHETYIIAIIETO MOPOILKA;

2) LIEHTPAIM30BaHHOTO UCTOYHHKA pabouero rasza, CoIepiKallero eMKOCTH
(GannmoHbl) 111 XpaHeHUs pabovero rasa, OCHaIIEHHbIE 3alIOPHO-TTYCKOBOM ap-
MaTypol aBTOMaTHYECKOro JAeMCTBUS U MpuOOpoM KOHTpoJia. B kauectBe 1eH-
TPaJIM30BAaHHOIO MCTOYHUKA paboyero raza MOryT IPUMEHSATbCA OaTapeu U yc-
TaHOBKH Ta30BOTr0 noxkaportymieHus. [Ipu Heo6XxoauMOoCTH eMKOCTh (MOIITHOCTH )
HMCTOYHUKA paboyero raza MoXeT ObITh YBEJIMUEHA MyTeM MPUCOEIUHEHUS K Oa-
Tapee HaOOPHBIX CEeKIUH;

3) KOJUIEKTOpa, COAEPKAIIEero MaruCTpaibHbIM TPYyOONPOBOA C OTBETBIIE-
HUSIMU U MPEIHa3HAYEHHOI0 JIs MoAa4yu paboyvero ra3a oT LEHTPaJIn30BaHHOTO
MCTOYHUKA K MOIYJISIM;

4) pactipeIeTUTEIbHBIX YCTPOUCTB, MpEIHA3HAUCHHBIX JIUIS MMOJa4u pado-
Yero rasza K Tpedyemoii rpynmne MoayJei;

5) yCTaHOBOK aBTOMATHYECKOW MOXAPHOW CUTHAIM3AIUU C TEIUIOBBIMH,
JIBIMOBBIMHU M3BELIATENIIMU U M3BELIATENIAMHU IJIaMEHU, MpeIHa3HAYEHHBIX IS
oOHapy’KeHHUs M0Kapa U BbIIa4M CUTHAJIOB HAa BKIIIOUEHHE 3alIOPHON apMaTyphbl
LEHTPAJIM30BAaHHOIO HMCTOYHMKA paboyero raza M pacrnpeieuTeNbHbIX YCT-
POKCTB, a TAKKE€ 3BYKOBOM UM CBETOBOM CUTHAIM3ALNM;

6) OJ10Ka JEKTPOYNPABICHHS YCTAHOBKOM.

VYcTaHOBKa ¢ aBTOHOMHBIM HCTOYHHUKOM palodero rasa BKIIOYAeT cle-
Jyroniue cOOpOYHbIE €UHUIIBIL:

1) Moxynu, copepxaliue eMKOCTh ¢ OTHETYIIAUIUM MOPOIIKOM Pa3Iu4yHON
BMECTUMOCTH. EMKOCTb, OCHAIIEHHYI0 aBTOHOMHBIM UCTOYHHKOM Padoyero rasa
C 3alOpPHO-IIYCKOBBIM YCTPOMCTBOM, a TaKXe PEryJIUPYIOUIYI0 U IMpeaoXpaHu-
TeJIbHYIO anmnapatypy. PacnpenenurenbHyto ceTh ¢ HacaJKaMHU-paclbLIUTENSMU.
B kauectBe Moaynel Al yCTAaHOBOK JJAHHOTO THIA MPUMEHSIOTCS OTHETYIIHUTe-
JM MOJYJBHOTO TUMA C 3JieKTporyckoM. KoiaudectBo Moayneil B yCTaHOBKE OII-
penesnsieTcsi 10 He0OXOAUMOM Macce OrHETYIIAIEro MOPOIIIKa;
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2) yCTaHOBKY aBTOMAaTHMYECKOH MOXApHOW CUTHAIM3ALMH C TEIUIOBBIMH,
JIBIMOBBIMHU M3BEIIATENIIMU M U3BEILATENSIMU IJIAMEHH, MPeAHA3HAYEHHYIO JJIS
oOHapy’>XeHHs TO)Kapa U BbIJAUM CHUTHAja HAa OTKJIIOYEHHE BEHTUJISLIMOHHBIX
CUCTEM, Ha BKJIOUEHHE 3alOPHO-NYCKOBBIX YCTPONCTB aBTOHOMHBIX HCTOYHHM-
KOB pa00yYero rasa, a Tak’e 3ByKOBOM U CBETOBOW CUTHAJIU3ALINIA;

3) GJIOK 3JEKTPONUTAHUS YCTAHOBKH;

4) kaOenpHYIO CETh JJIsl MOJAaYM CUTHaja MyCcKa Ha KaXIbld MOIYJb.

VYcraHoBKa ¢ aBTOHOMHBIM MCTOYHHUKOM pabouero rasa BKJIIOYAeT HaOOp
MOJYJIEH, CEPUMHO BBIITYCKAEMBIX IPOMBIILUICHHOCTBIO. YCTAaHOBKM HMEKOT
(UKCUpOBAaHHBIN 3aps] OrHETYyIIAUIEro Mopouika. BenuuuHa 3amiuimaemoit
wiomaan (o0beMa) onpeaenseTcss TEXHUUECKUMU XapaKTepUCTUKAMU MOJYJIeH,
BXOJIAIIIMX B COCTaB YCTaHOBKH.

B kaudectBe pabouero rasza ajisi yCTAHOBOK PEKOMEHAYETCSl IPUMEHSTD JIBY-
OKHUCh YIJIEpO/a, a30T I BO3AyX. Bo3yX U a30T JOJKHBI ObITh 00€3BOMKEHHBI.
Conepxanue Brnaru gonyckaercs He 6omee 0,01 % mo macce.

Bce Tl yCTaHOBOK JIOMYCKAIOTCS K OKCILTYyaTallMd B PEXUME JIEKYpPCTBA
TOJIBKO B TOM CJlydae, €clid OHM 00eCIedeHbl 3apsiioM paboyero rasa B KoJuye-
CTBE, HE MEHBILIEM JIONYCKAEMOT0O NMAacoOpTOM Ha MOAYJb JJIsi MHAUBUAYaJIbHbIX
MCTOYHUKOB paboyero rasa U Ha ra3oBble Oatapeu s LEHTPAIU30BaHHOTO HC-
TOYHHKA.

KoaduimenT 3anonHeHrs KOpnycoB MOAYJIE€H OrHETYIIAIUM MOPOLIKOM
(oTHOIIEHHE O0BEMa MOPOIIKA K BMECTUMOCTH KOpIyca) HE JOJKEH IMpPEBbI-
mats 0,95.

5.14. DjexkTpoynpaBiieHH€e YCTAHOBKAMHU
MOPOIIKOBOI0 MOKAPOTYIIEHUSA

Arnmnaparypa 3JeKTPHYECKOTO YIPaBIEHUS YCTAHOBKOW C LEHTPAIN30-
BaHHBIM UCTOUYHHUKOM pabouero raza JoJpkHa ooecrieunBats [19]:

- IIOCTOSIHHYIO TOTOBHOCTh YCTAHOBKHM K JIEWCTBHUIO B CIIy4yae BO3HHUKHOBE-
HUS M0Kapa B 3alIUIIAEMOM ITOMEIICHNH;

- 0OHapy>)XKeHHe MoXapa ¢ yka3aHUEM MeCTa, I'/ie OH MPOU3O0IIEIT;

- BblJauy CUTHAJIa O MOXape B JIUCIETYEPCKYI0 OOBEKTa U B MOXKAPHYIO
4acTh, a TAKXKE MPEIYNPERKAAIONIETO CUTHAJIA B IIPEAENaX 3alHAIAeMOro nomMe-
HIeHUS JJ11 00ecrieueHHsl dBaKyallu JII0IeH;

- 3aJIep>)KKy aBTOMATHYECKOTO MyCcKa YCTAaHOBKM Ha BpeMs, HEOOXOIUMOE
JUTSI HBAKyallMu JIIOJIeH U3 3alIMIaeMOro MOMEIIEHHs], B COOTBETCTBUU C TpeOo-
BAHUSMU JECUCTBYIOIINX CTPOUTEIBHBIX HOPM M IIPABUIL;

- AaBTOMATUYECKUM IYyCK YCTAaHOBKH JUISl BBIIAYW OCHOBHOIO 3amaca OrHe-
TYLIAMIErO MTOPOLIKA OT MPUEMHOM CTAHLIMU MOKAPHOW CUTHAIU3ALNM;
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- IOBTOPHBIN JUCTAHLMOHHBIM IYCK YCTAHOBKM I BBIIAYU PE3EPBHOIO
3araca OrHEeTYILIAEro MOPOILKa;

- py4HOH (M0 MeCTy) MYCK YCTAHOBKH MPH MOJHOCTHIO OTKIFOYEHHOU 3JIeK-
TPOSHEPIUH;

- BO3MOYKHOCTb OTKJIIOUYEHUsI aBTOMAaTUKHU U NEPEBOJA YCTAHOBKU TOJIBKO
Ha py4YHOH ITYCK;

- BblJauy CUTHaJIa O BKJIIOUEHHH TpeOyeMOoro HampapjeHUs Mojaadud pado-
4ero rasa, 0 JBM)KEHHH Ia3a, a TAK)Ke O Hadajie paboTbl MOAYJIEH.

CHa0xeHue 3JIeKTpOodHepruel BceX MPUEMHUKOB YCTAHOBKU JOJIKHO IMPO-
M3BOJUTHCA 110 IEPBOM KATETOPUHU B COOTBETCTBUM € TpeboBaHusimu [1YD.

5.2. PacyeT yCTAaHOBOK NMOPOIIKOBOI0 MOKAPOTYIIEHUSA

52.1. OcoGeHHOCTH NPOEKTUPOBAHMSI YCTAHOBOK
MOPOIIKOBOI0 MOKAPOTYIIEHUSA

Oco0eHHOCTH POEKTUPOBAHMS YCTAHOBOK MOPOIIKOBOTO MOKAPOTY-
LIEHHS CBOJSITCSA K caeayromemy [36].

Tun ycTaHOBKM BBIOMPAIOT B 3aBUCHMOCTH OT OCOOEHHOCTEW MOXKapHOU
ONACHOCTH 3alMIIAEMOI0 TEXHOJIOTMYECKOro Ipolecca. Mapky MOpoIIKa U
cnoco0 TymeHus: (MOBEpXHOCTHBIM, OOBEMHBII) MPUHUMAIOT, PYKOBOJCTBYSCH
CIIPaBOYHBIMH JAHHBIMU I10 TTOPOLIKAM.

Tun npuBoja (TPOCOBBIN WIN 3IEKTPUUYECKUI) TPUHUMAIOT B 3aBUCUMOCTH
OT KaTEeropuM MOKAPHOW OMACHOCTH 3aIMIIAEMOr0 NMOMEUIEHUSA. DIEKTPOIYCK
VIIIIT B noxapoB3pbIBOONACHBIX IIOMEIIEHUAX C MPOU3BOACTBAMU KAaTETOPUM
A m b nonycTuM JMIIb B Cllydyae IPUMEHEHHUS NOKAPHBIX M3BEIIATENEH BO
B3PBIBO3ALIMIIEHHOM HCIOJHEHUHU. YCTPOMCTBA PYYHOrO JMCTAHLIHOHHOIO
nycka (KHOIMKH, pbluaru) cjaeayeT pacroiararh y BbIX0Ja M3 3alIUIIAeMOro Mo-
MEILEHMS U 3aIIHIIATh OT CIy4YalHOr0 BKJIFOUEHUSI.

Monynu gomyckaercs pasMellaTbh HEMOCPEACTBEHHO B 3aIlMINACMOM IO-
MEILCHUNA. YCTAaHOBKA MOXHO pa3MeIlaTb Ha TEXHOJOIMYECKUX IUIOLIAJKaX,
ATaXEPKaAX, rajiepesx Wiu Ha CIEHHABbHBIX KpoHTENHaX. [Ipu 3TOM paccTos-
HUE OT OTHETYIIUTENEH 10 TEXHOJIOTHYECKOTO 000pYA0BaHMS JIOJKHO OBITh HE
MeHee S5 M. [Ipu HexBaTKe NPOU3BOACTBEHHBIX IUIOMIAJEH KaK UCKIIOYEHHUE YKa-
3aHHOE PACCTOSIHUE MOXET ObITh COKPAILEHO A0 3 M.

TpyOorpoBoabl pacnpenenuTeabHOM CEeTH OKpalIMBalOT B CEpbIN LIBET,
ITHEBMOKOMMYHHMKAllU — B CHUHMM, Yy3Jbl YIPABICHHWS W CHTHAJIW3ALUA — B
KpaCHBIN.

Ecnu cymmaphas miomaab OTKPBITBIX (IIPU MOXKApOTYIIEHUH) MPOEMOB
6osee 15 %, To NPUHUMAIOT TOJIBKO MOBEPXHOCTHOE (JIOKATBHOE) TYIICHHE.
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TepMoMexaHUYECKYI0 CHUCTEMY IyCKa OTHETYIIMTENeH pa3MemaroT Kak
BJIOJIb PacIpeeIuTEIbHON CETH Ha POJUKaX, TaK U HEMOCPEACTBEHHO MOJ 3a-
HIMIIaeMbIM 000pyJoBaHuEM. PaccTosiHME OT JIEFKOIUIABKOIO 3aMka /10 OJu-
’KalIIero pojrka B CTOPOHY OTHETYLIUTENS AOJKHO ObITh He MeHee 0,6 M.

VY3en py4Horo mycka Jisi OTHETYLIUTENEeH ¢ TepMOMEXaHUYECKOW CUCTe-
MOM pacnoJjiaratot Ha BbicoTe 1,2—1,5 M OT moja B JErkoJI0CTYIHBIX MECTax Ha
MyTSX 3BaKyalldd, a B 3al[UIIA€MbIX MMOMELIEHUSAX — OKOJIO BBIXOJA W3 HUX.
Bozne y3na pyuHoro mycka BbIBelIMBaeTcs Haanuch: «IIpu noxape BbIAEPHYTH
YeKy U py4Ky OyCTUTh B HI)KHEE MOJOKEHHUE» U T. II.

5.2.2. PacyeTr aBTOMaTH4YeCKHUX YCTAHOBOK MOPOIIKOBOIO
NMOKAPOTYIIEHUS MOAYJIbHOI0 THUIIA

Pacuer HaumHAOT C oOmpejeieHus IUIOMIAJAN MPOXOTHOTO CEUYEHUS
koJuiekTopa [45]. Ilpu ero mpoTsSKEHHOCTH OT LIEHTPAJIU30BAHHOTO MCTOYHUKA
pabouero raza g0 neporo Moayis (10 100 M) paccUMTHIBACTCS B 3aBUCHMOCTH
OT KOJINYECTBA MOAYJICH, MOJCOETUHEHHBIX K HEMY:

f=0,632n, (5.1)

rae f — miomaas momepevyHoro CeYeHus KOJUIEKTOpa, CMZ; 0,632 — smnupuue-
CKHiT K03 UIMEHT, CM’, YUUTHIBAIONINHA PACXO/ ra3a Ha OIMUH MOJYIb, COMPO-
TUBJICHUE TPYOONPOBOJIA U T. [I.; N — YUCIIO MOJTYJIEH, IIIT.

Ecnau mpoTsikeHHOCTh KOJUIEKTOpa OT IEHTPAIM30BAHHOTO MCTOYHUKA pa-
6ouero raza a0 nepBoro moayist 6onee 100 M, mpoxoIHOE CEUEHUE KOJIJIEKTOpa
paccuuThIBaeTCs Mo oomM Gopmynam.

[Ipu 5TOM NMPUHUMAIOT CIEAYIOIIUE JIaHHBIC: PAacXO] raza Ha OJUH MOIYJb
75 n-¢’; HauanpHOE ABIEHHE ra3a B LEHTpaIn30BaHHOM HcTO4YHUKE 12,5 MIlIa,
OCTaTOYHOE JIaBJICHHE Ta3a B uctounuke 1,5 Mlla.

[Tpu 06BEMHOM MOPOIITKOBOM TMOKAPOTYIIICHUN YUCIIO MOAYJIEH OIpeiensieT-
Cs1, UCXO/Is1 U3 TPeOyeMOro KOJIMYECTBA MOPOIITKA U OJUHOYHOTO 3apsiia MOTYJIS:

Nyor= My /Mona wmm Nyor > M Vi p Ko, (5.2)

rae My, My, — COOTBETCTBEHHO TpeOyemas Macca OrHETYIIAIero MOpollka U
Macca 3apsiaa MOAYst, Kr; Vi — BMECTHMOCTB KOPITyCa MOJYJIS, M°; p — HACHIII-
Has TUIOTHOCTh MOPOIIKa, KI/M’; K,y — KoaddummenT 3amaca, TpHHAMAaEMBbIi
paBubiM 0,35-0,95.

Macca orserymaiero nopouika M, onpenensercs no ¢popmysie

M, = K(V3au1 Qnv T fnp anon); (53)

rac K=2 - IIpH BO3MOKHOCTH IHOBTOPHOI'O BOCINIAMCHCHHSA, B OCTAJIbHBIX

186



ciyyasix K =1; V., — o0beM 3amuimaeMoro nomMemnieHus, M3; Onv — 0OBEMHas
OTHETYIIAIIAs CIIOCOOHOCTD TTOPOIIKA, KI/M°, fup — MITOIIANE OTKPHITEIX MPH TO-
JKape TIPOEMOB, M*; Qnon — HOPMA JIOTIOHATEIBHON MACChI OPOIIKA, MPHHIMA-
eTcst paBHOI 2,5 Kr/M” ipu fp=1-5%mus KI/M° TIpH fup = 5-15 % ot rromanu
OrpakJIalIInuX KOHCTpyKUuid. Ilpyu OonbllleM COOTHOIIEHHH IUIOMIAEeH peKo-
MEHAYETCs] MPUMEHSTh JOKAJIBHOE MOXKapoTyiieHue. [Ipu 3ToM IOTOTHUTENh-
HOE€ KOJIMYECTBO MOPOIIKA, KaK MPaBuiIo, CIeAyeT UCIOIb30BaTh JIJIsl OpraHu3a-
IIUM 3aBECHI U3 MOPOIIKOBBIX CTPYH Y OTKPBITHIX IPOEMOB.

[Tpu onpenenennn o6beMa 3aIUIIAeMOT0 MOMEIICHHUS JOITYCKAETCsS U3 €ro
reOMEeTPUYECKOro 00beMa BBIUMTATh 00BEM, 3aHMMAEMbIii B HEM HETOPIOYNMU
CTPOHUTEIHHBIMH KOHCTPYKIMSIMH, HE UMEIOIIUMU BHYTPEHHEro 0o0beMa, coo0-
HIAFOIIErocs ¢ 00bEMOM 3aIIUIIAeMOT0 TOMEIICHHS.

[Tpu noKaTBPHOM MOXKAPOTYIICHUH IO 00BbEMY (CHAPYKH TEXHUYECKOTO ar-
perata uian o0Opy/I0BaHUs ) pacueTHbIN 00beM V), onpenensercs o ¢popmyse

V,=(a+15) (6+1,5) (h + 1,5), (5.4)

rIe a, 6, h — CoOOTBETCTBEHHO JTMHA, IMPHHA U BBICOTA 3aIIMIIAEMOT0 arperara
WK 000pYIOBAHMS, M.

Hacanku 115 BbIycka nOpoIika npu 00beMHOM MOKAPOTYIIEHUU JOJIKHbI
pa3MelaTbCs TAKUM 00pa3oM, YTOObI MOPOUIOK PABHOMEPHO paclpeesics BO
BCEM 00bEME 3allMIAaeMOro MOMEIICHMS; IPU JOKAIbHOM MOKAPOTYIIEHUHU 110
00BbEMY MOPOILIKOBBIE CTPYH JIOJKHBI OBITh HalpaBl€Hbl Ha MOBEPXHOCTh 000-
PYJIOBaHUs, HAXOALIErOCs B 3alIUIIIAEMOM 00bEME.

O6miee uncno moayinei Nyo, TpU TyIIEHUH TOPOIIKOM MO TIomaau (mo-
BEPXHOCTH) OTIpeJIeNIAeTCs Kak HauOoJIbIllee U3 JIBYX 3HAUCHUI:

NMOH = max {NMonl NMOHZ }1 (55)

1€ Nyon1 — YHUCTIO MOIYJICH, OmpenensieMoe HEOOXOAUMBIM KOJIMYECTBOM I1O-
pomka; Ny, — YUCIO MOTYJICH, ONpeIesiIeMOe COOTHOIIIEHUEM BCEH 3aruIae-
MOM TIJIOIIAIU Y TUIOLIAAH, 3aIUIIAEMON OJHUM MOJIYJIEM.

Yucno moayneit Nyo onpenensercs nmo gopmyne (5.2). Macca nopoiika
M, onpenensieTcs o hopmyiie

M, = K F3au1 On (56)

rae K — umeer 1o ke 3HaueHue, uro U B dopmyne (5.3); F.y — 3ammumiaemas
TIONIA/h TOMEIICHHS WK 000PYIOBAHHS, M, (s — OBEPXHOCTHAS OFHETYIIA-
mas CrrocoGHOCTh MOPOIIKA, KI/M .

Yucno monynen Ny, onpenensercs no gopmyiie

NMOHZ =K F3am/ (Fl n); (57)

rne Ku Fy — Te ke Benmnuunsl, uto U B hopmyne (5.6); Fy — mromans, 3amu-
2.
nraeMasi OJHUM HacaJKoOM, M*; N — YUCJIO HACAIKOB B MOJyJIE.
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Jljist TOro 4ToObl BCs 3aluiiaeMas Iiollalb WK MOBEPXHOCTh TEXHOJIOTHU-
YEeCKOTro 000pyIOBaHUS OMNbLISIACH OTHETYIIAIIMM MOPOIIKOM, PACCTOSHHE OT
HACaJIKOB J0 OrpakAAarolMX KOHCTPYKIMI HE JOJDKHO npeBslath 1,5 M. Pac-
CTOSIHME OT 3alllMIIAeMOI MOBEPXHOCTU (IUIOMIA[M) 10 HAcaJKa JOJIKHO OBIThH
He MeHee 2 M U He Oojtee 4,5 M.

HaubGonpmuit 3pdexr TymeHuss nocTUraercs npu pacctosHuu ot 3,0—
3,5 M. Ecim B 3ammimaeMoM ITOMEIICHUN MMEIOTCS TEXHHUYECKHUE IIJIOMAAKUA U
BEHTWJIAIIMOHHBIE KOpoOa mupuHOM uinu auamerpom Oomnee 0,75 M, moja HUM
JOTIOJIHUTENIBHO TOJDKHBI YCTAaHABIUBATHCS MOAYIH, YUUTHIBAEMBIE TIPU PacUueTe
no ¢popmyie (5.7).

3ameTuM, YTO €CIIM YMCIIO MOAYJeH, onpeaensemoe mo Gopmyie (5.5), He-
3HAYUTENBHO OTIMYAETCS OT LIEJIOr0 YKciia, TO OHO MOXKET OBbITh CBEJIEHO K Iie-
JIOMY YHUCIY MOCPEIACTBOM BapbHpOBaHUs KOA(P(ULIMEHTa 3alOJHEHUS MOIYJIS
Ko TO0 TIPOCTHIM OKPYTIIEHUEM KOJIMYECTBA MOIYJIEH B OOJIBIIYIO CTOPOHY.

Yucno moayiel, onpeaensiemoe mo gopmyse (5.7), Bceraa okpyrisieTcs B
OOJIBIIYIO CTOPOHY.

5.2.3. Pacuyer UMIYJbCHBIX YCTAHOBOK MOPOIIKOBOI0
MOKAPOTYLLIEHUS

Pacuér ycTaHOBOK MOPOIIKOBOTO MOKAPOTYIICHHUSI MUMITYJIbCHBIX JIO-
KAJIBHOTO THIA MPOU3BOAMUTCS B COOTBETCTBHM ¢ Metoaukon [19]. KomnuectBo
MoJysel UMITyJIbCHBIX MopoikoBsix (MUII) N, wT., onpenensiercs no ¢popmyse

SY
N, = KKK (5.8)

rae S, — oAb 3alMIEaeMOro y4acTka (30Hsl), st 000pyA0BaHHS IUIOLIA/b
2.
rabapura obopynoBanus, yBeanuusaetcs Ha 10 %, Mm”; S, — HOpMaTHBHas IUIO-
2.
manp, M°; K; — Ko3puuueHT HepaBHOMEPHOCTH PACHbUIEHHs MTOPOLIKA, PU-
MeHsieTcs: pu rpynmnosoi yctaHoBke MUII, npunumaercs pasueiM 1,2; K, —

KOX(PGUITMEHT 3amaca, yYUTHIBAOIINN 3aTeHEHHOCTh BO3MOXKHOTO OYara Imosa-
pa U 3aBUCALIMH OT OTHOUIEHUS IUIOLIAAM, 3aTCHEHHOW 00OpYyIOBaHUEM S, K
3alIMIAeMOH IUIOWANN Sy, ONpeaeseTcsa no GopMyie

K, :1+1,33i; npu i <0,15, (5.9)

Sy Sy
rjae S, — IIoIa b 3aTeHEHUs, onpeensieMas Kak MIoma b YaCTH 3alIUIIaeMOro
ydacTKa, Ha KOTOpPOM BO3MOXHO OOpa3oBaHHME oOd4ara Imoxapa, K KOTOpOMY
nBrxkeHue nopomka or MUII o npsiMor TMHUM MpPErpa)XaacTcs HENpOHULIae-

S
MBIMH 7151 TOPOILKA 3JIEMEHTAaMU KOHCTpYyKuuu. [Ipn S—3 > 0,15 pexomennyercs
y
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ycTa”HoBKa gonosHuTeabHblx MUIT HenmocpeaCTBEHHO B 3aTEHEHHOW 30HE WU B
MIOJIOKEHUH, YCTPAHSIOLIEM 3aT€HEHHE (IIPU BBIIOJHEHUM 3TOro ycioBus K,
MPUHUMAETCS paBHBIM 1);

K; — K03 GuIMeHT, yYuTHIBAIOIINN U3MEHEHNE OrHEeTyIalen 3pQeKTrB-

HOCTH HCIOJIb3yEMOTr0 MOPOIIKA MO OTHOLIEHUIO K FOPIHOYEMY BEIIECTBY B 3a-
IIUIIIaeMOM 30HE MO CpaBHEHUIO ¢ OeH3MHOM A-76 (Tabi. 5.1);
K, — k03 puiuent, yunTelBarolui CTENEHh HETEPMETUUHOCTU MTOMEILIE-

Hus. K,;= 1+ B Fye, 1€ Fyuer = F/F 0 — OTHOIIEHHE cyMMapHOH IUTOMIaay He-

rePMETUYHOCTH (TIpoeMOB, Ieneit) F k obuieit moBepxHocTn noMmemeHus: Fyqy,
koaduienT B onpenensercs mno puc. 5.3.
HopmaTtuBHas momane S, onpezensercs no gpopmyie

S, =KV, (5.10)

rae V, — 00béM, 3amuniaemslii onauM MUIIT BeiOpanHOro THIA, M3; Ky — Ko-

s uimenT, XxapakTepHu3yIOIIUi OCOOEHHOCTU pacmbuieHus noporika MUIIL
BBIOPAHHOTO THUIIA (OMPEACIISIETCS TEXHUYECKO nokyMeHTanuen na MUIT).

[Ipu npeBbIlLIEHUH BBICOTHI 000PYI0BaHUS B 3alUIAEMON 30HE BEJIMYUHBI
1,4 H (rne H — BricoTa BeIOpOca) aist BeiOpanHoro tuna MUII ycranoBka mo-
CJIEIHUX OCYIIECTBIsIETCS sipycamu ¢ marom Ha Beicote 0,8...1,4 H mpu ycno-
BUU, YTO UX pa3MelIeHHe JOJKHO 00ecleuynBaTh paBHOMEPHOE 3aMOJIHEHUE TO0-
poikoM 3amuiaeMoro oobéma. MUII MoryT yctaHaBIuMBaThCsl Ha MOJBECHBIX
KOHCTpYKIUAX. [Ipu 3TOM NOJMKHBI OBITH NPUHATHl KOHCTPYKTUBHBIE MEpHI,
MPEAOTBPALLAIOLINE TTOCIEICTBUE BO3IEMCTBHS HA MOJABECHBIE DIEMEHTHI IMHA-
MUYECKOT0 YCUJIUS, BO3ZHHUKaoIero npu cpadbarsisanun MUIL, paBHoOro nstu-
KpaTHOMY BECY YCTaHaBJIMBAEMbIX MOAYJIEH.

V. u H npunumarorcs aias MUII Be1OpaHHOro THIA B COOTBETCTBUU C TEX-

HUYECKUMU YCIOBUSIMH pa3paboTUynKa-u3roTOBUTENS.

Pacuét ycTaHOBOK MOPOIIKOBOIO MOXKAPOTYIICHUSI UMITYJILCHBIX 00BEMHO-
ro THIIA.

Komnuectso MUIT N, mit., Heo6Xxoaumoe Jist 3allIUThl TOMEIIEHHUs, Ompe-
nensiercs no gopmye

N :x—“KlKZKB,Nn, (5.11)

i
rae V, — 00bEM 3alMIaeMoro noMeIIeHHUs, M, V. — 00BEM, 3aluIaeMblii OTHUM
MMUIT BhibpasHOro THma, M°; N , — kommaectso MUII, HeoOxonmumoe Uit HEUTpay-
3allMM YT€YEK OrHETYIIAIIErO OPOILKA YEPE3 MOCTOSHHO OTKPBITHIE IIPOEMBL, IIIT.

3uauenus koddpdunuentor K, — K;onpenensiorcst aHanorudno pacuéry
VYIIIIN 510KanpHOTO TUIIA.
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Tab6muna 5.1

Koapdunuent K3 cpaBHuTEe1bHO 3(PPEKTUBHOCTH OTHETYIIAIUX OPOIIKOB
NPHU TYLIEHUH Pa3IMYHBIX BELeCTB

IJIj“I-)I I'oprouee BemecTBO MMupant-A ICb-3M
1 Bensun A-76 1 0,9
2 Jlu3enbHOE TOTUTHBO 0,9 0,8
3 | TpaunchopmaropHoe mMacio 0,8 0,8
4 benzon 1,1 1
5 N3onponanon 1,2 1,1
6 JpeBecuHa 2,0 -
7 Pesuna 1,5 -
B
A
20 ™
Puc. 5.3. 3aBucumocts ko3 dunrenrta
B OoT OTHOWIEHHS TJIOLIAA HETrepMme-
TUYHOCTHU BepxHel yacTu F, u HuxHen
yactl F, momemenus k oOmei Imo-
maau HerepMeTuyHoctu F
10 I
0 0,5 1

Fu/F, Fi/F

IIpu 3ammTe OTKPBITBIX TEXHOJIOIMYECKUX YCTAaHOBOK B KaueCTBE S IpU-

HHUMAaeTCs IUIOA b MAKCUMAJIBHOI'O paHra odara kijacca B, Tyienue Kotoporo
oOecneunBaerca aanHbiMu MIIII (ompenensercs mo TeXHUYECKOW JOKYMEHTa-
e Ha MITIT, M°).

B ciyyae nmonydyeHus npu pacdy€re KOJIMuecTBa MOAYJIEH APOOHBIX yuces
3a OKOHYATEJIbHOE YHUCJIO MOAYJIEH IPUHUMACTCS CIEAYIOLIEEe IO IOPSAIKY
OoJblIee LENI0E YUCIIO.

Jlisi aBTOHOMHBIX YCTaHOBOK IMOXAapOTYIICHUS JOJKEH 00ecreyuBaThCs
OJIHOBPEMEHHBIN IPyNIoBOi 3aMycK BCcero koanyecTa Moayiei N, moiayyeHHo-
r'o 10 pacyerTy.
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5.3. OcobGeHHOCTH pa3MeleHNs,
MOHTAKa M IKCIUIyaTallMd YCTAHOBOK
MOPONIKOBOI0 MOKAPOTYIIEHUSI

5.3.1. TpeboBaHus K pa3MellleHUIO 000PYI0BaHMSs YCTAHOBOK
MOPOIIKOBOI0 MOKAPOTYIIEHUSA

LleHTpasn30BaHHBIM UCTOYHUK paboyero raza, yCTaHOBKA MOXKapHOU
CUTHAJIM3ALMKU U OJIOK 3JIEKTPOYINpPABIEHUS YCTAaHOBKHU JTOJKHBI pa3MelaThes,
KaK MpPaBWJIO, B CHIEUUATIbHBIX MOMEMICHUSIX, OTBEYAIOLIUX CIEAYIOIINM TpeOo-
BAHUSIM: TMPEJIeS OTHECTOMKOCTH CTEH W NepekpriTuil He meHee 0,75 u; BhicOTa
HE MeHee 2,5 M; MOJ ¢ TBEPAbIM MOKPBITUEM, BBIIECPKUBAIOIIUM HArpy3Ky OT
YCTaHaBIIMBAEMOI'0 O0OpYJOBaHHUS;, TeMmIlepaTypa Bo3Ayxa B mpeiaenax 288—
309 K; ocemieHHOCTH HE MeHee 150 5K; cpea HEB3phIBOOIIACHAS.

[lepen BXOAHOM IBEpbIO CHAPYX U JOJIKEH YCTAHABIUBATHCS CBETUIIbHUK U
Tabs0. B 000CHOBaHHBIX MPOEKTOM CIydyasX yKa3aHHblE COOpPOYHBIE €IUHUILIbI
YCTaHOBOK, KpOME MPUEMHOMN CTAaHLUU MOKapHOM CUTHAIMU3AIMHU, MOTYT OBITh
pa3MelleHbl B MPOU3BOACTBEHHBIX MOKApOOE30MacHbIX MoMenieHusx. B atom
CJIy4ae OHM JIOJKHBI OBITh OFOPOKEHBI OCTEKJIEHHON NEPEeropoaKoN Ui MeTal-
JMYECKOM CEeTKOM M OCHAIIEHBI MPEAYNPEAUTEIbHBIMUA HAIITUCIMHU.

Monynu AOMKHBI YCTaHABIMBATHCA, KaK PAaBUIIO, B IOMEUICHUH COCETHEM
¢ 3amuiaeMbiM. [loMenienre, B KOTOPOM pa3MeIlleHbl MOIYJH, JTOJKHO OBITh
OTJIEJIEHO OT 3aIlMINAEMOr0 MOMEIIEHUS EPErOPOAKOMN C IMPEIETOM OTHECTOMKO-
cti He MeHee 0,75 4. [Ipoembl B meperopoke JOMKHbI ObITh 3aIIUIIEHBI TPYAHO-
CrOpacMbIMU JBEPSIMHU C NPEAENOM orHectorkoctn He meHee 0,75 4. Pacnpene-
JUTENIbHbIE TPYOONPOBOJHbBIE CETH MOJYJEH C HacaJAKaMHU-PaCHbUIUTENISAMH J0-
MTyCKAETCs KPEMUTh K CTPOUTENIbHBIM KOHCTPYKIIUAM 3[aHUs.

Konnexrop anst mogaun pabodero rasa U KaOeabHYIO IPOBOJKY PEKOMEH-
JyeTcs MPOKJIAAbIBATH MO 3CTaKaJaM COBMECTHO C APYTMMH TE€XHOJIOTHYECKUMHU
npoBoakaMu. KosekTtop u kabenapHas CeTh JOMKHBI ObITh 3aIIUIIECHBI OT MeXa-
HUYECKUX IMOBPEKICHUMN.

Hacanku n1st BbIycka nopoIika npu 00b€MHOM MOKAPOTYIIEHUU JOJIKHbI
pa3MelaTbCs TAKUM 00pa3oM, YTOObI MOPOLIOK PABHOMEPHO pacHpeestsics BO
BCEM O0BbEME 3amuiaeMoro nomenieHus. Hacaaku-pacnbuinTenn HEOOX0IUMO
pa3Meliarh TakuM o0pa3oM, YTOObI MOPOIIKOBBIE CTPYH OBLIM HaIpaBieHbl Ha
MOBEPXHOCTh O00PYAOBaHUS, HAXOASAIIETOCS B 3alIMIIAEMOM 00bEME.

[Ipu nOKaTBEHOM MOXKAPOTYIIEHUH HACAJIKH CIIEAYET pa3MellaTh Tak, YTOObI
IpY TOXape BCSI MOBEPXHOCTh 3aLIUIAEMOT0 TEXHOJOTHYECKOro 000pyI0BaHMS
WIH 3aIMIAEMON TUIONIAIM PABHOMEPHO ONBUISAIACH OTHETYIIAIUM HOPOIIKOM.

VYcTpoiicTBa JUCTAaHIMOHHOTO MyCKa YCTAHOBOK (KHOMKH, pblYaru) cieny-
€T pa3MelaTh y BX0Ja B 3alIMIIAEMOE MOMEIIEHUE € 3alUTON UX OT CIy4aiHO-
IO HUCIOJIb30BAHUSI.
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5.3.2. TpeboBaHus K 3alIUIIIaeMbIM IOMeIIeHUSIM

3amuniaeMple TOMEUICHHs JTOJDKHBI UMETh M0 BO3MOXKHOCTH MHHH-
MaJbHYIO TJIOMAAh OTKPBITHIX BO BpeMs MOXKapoTymieHus mpoeMoB. OkHa U
JBEPU JOIHKHBI IMETh aBTOMAaTHYECKHUE JJOBOIUHKH.

BeHTUISIIMOHHBIE OTBEPCTHUS MPH TMOXKApe MOKHBI aBTOMATHUYECKU TIEpe-
KPBIBAThCA, & CUCTEMa BEHTWISAIIMUA OTKJIIOYATHCS TpU CpabaThIBAHUH YCTaHOB-
K1 nokapoTyuieHusi. [1o OTHOIIEHUIO K yCTaHOBKAaM Tumna 20 3To TpeOoBaHME
HEBBIMTOITHUMO. B 3TOM ciiydae HE0OXOJMMO KOMIEHCHPOBATH BO3MOKHBIC
YTEUKHU TOPOIIKA €r0 TOTOTHUTEIFHBIM KOJUYECTBOM: MPU CYMMAapHOM TIIOIIA-
au mpoemMoB 1-5 % oT cymmapHO#i TUIomany CTeH, MOTOIKA U 1Moja TTOMEIICHHS
—Ha 2,5kr Ha 1 M° OTKpPBITOTO IIPOEMA; IPU CYMMapHOM IUIOIIAAN IPOEMOB S—
15 % —1a 5 xr Ha 1 M°.

[TyTu sBakyaluu Jroiel U3 MOMEMICHNUS TOJDKHBI 00eCTIeunBaTh BBIXO 00-
CJIy’KMBAIOILIETO NepcoHana B TeueHue He o6onee 30 c. Ecin aTo TpeboBaHue He-
BBIMIOJTHAMO, TO B CXEMYy aBTOMAaTHYECKOTO YIPaBICHUS yCTAaHOBKOHM JIOJKHO
OBITh BBEJICHO YCTPOWCTBO, oOecredynBaroiiee 3a1ep>KKy BbIIauyll OTHETYIIaIe-
rO TIOPOIITKa JI0 KOHI[A dBAKyalluy JIFOICH U3 3aIIUIIaeMOTr0 MOMEIIIEHUSI.

5.3.3. TpeOoBaHUN K MOHTAXKY, UCIIBITAHUSAM
U caye B IKCILIYaTalUIo

MOoHTaX yCTaHOBOK JIOJIKEH MPOU3BOJIUTHCS B COOTBETCTBUU € pabdo-
YUMU YepTEeKaMU MPOEKTa U UHCTPYKIUSIMHU 110 MOHTaXYy, MIPUIaraéMbIMU K M0-
CTaBJIsIEMbIM COOpOYHBIM eAuHuIaM. OTCTyIJIEHHe OT MPOEKTa WU MHCTPYK-
LMY 110 MOHTAXY JOMYCKAETCs JUIIb MO COTJaCOBAaHUIO C MPOEKTHOM OpraHusa-
MeHl U ¢ 3aBOJJaMU-U3rOTOBUTENSIMU COOPOUYHBIX 5 €TUHULL.

Bce cOopounble eUHUIIBI TOTKHBI ObITh MOJBEPTHYTHl BXOJJHOMY KOHTPO-
JI0 B COOTBETCTBUU C TPEOOBAHMSAMHU TEXHUYECKHUX YCIOBHH M macmopra cOo-
POYHOMN €AUHMUIIBI.

MOoOHTaX YCTaHOBOK JIOJ)KEH OCYHIECTBISATHCS OOYUYEHHBIM MEPCOHANIOM C
MOMOIBIO CHIEUATBHOTO HHCTPYMEHTA U 000pY10BaHUs, O3BOJISIIOIIET0 0Oec-
MEYUTh HaJIJIeXkKaI[ee KaueCTBO paboThI.

Heo0xonuMo BeCcTH KypHall MOHTaXKHbIX paOOT, B KOTOPOM YKa3bIBaeTCs
MapKa CMOHTHPOBAHHOTO 00OpyaOBaHUs, AC(EKTh ITOro O00OpyAOBaHUS,
BBISIBIICHHBIC MPU MOHTaXxe, daMuius, UMs, OTYECTBO U JOJKHOCTb OTBETCT-
BEHHBIX 32 MOHTAX JIMI[ U3 YHCJIa PYKOBOJSIIErO0 TEXHUYECKOIO MepcoHaia.
B ’xypHane oTmedaroTCsi BCE€ OTCTYIIEHUS OT MPOEKTa WM HMHCTPYKUIUHU IO
MOHTAaXY, a TAKX€ YKa3bIBAIOTCS TOKYMEHTBI, pa3pellaroniie 3TH OTCTYIUICHHUS.
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MonTaxx Bcex TpyOOnpOBOJOB JOJKEH 00€CIeynBaTh: NPOYHOCTh U TUIOT-
HOCTb CO€IMHEHHMH TpyO M MECT NPUCOETUHEHUsI K HUM pUOOPOB U apMaTyphl,
HAJIeKHOCTh 3aKPEIUICHUs] TPYO Ha OMOPHBIX KOHCTPYKIMSAX U CAMUX KOHCTPYK-
M Ha OCHOBAaHUAX, BO3MOXKHOCTb MX BU3YaJbHOTO OCMOTpA, & TaKXKe UX Ie-
PUOJIUYECKYIO MPOIYBKY.

W3meHeHune HampaBieHUsi TPyOONPOBOJOB PEKOMEHAYETCS BBINOJIHATH U3
ruOkux TpyO. [Ipy HEOOXOAUMOCTH AJI1 U3MEHEHUS! HANpaBJICHUS] TPYO MOMXKHO
MPUMEHSTh CTAaHAAPTU3UPOBAHHBIE TPYOHBIE COETUHEHUS.

[Ipu MoHTaxke TpyOOIPOBOAOB KOJUIEKTOPAa HEOOXOIMMO MPUMEHSTh pa3b-
€MHBbIE COEIMHEHHUA. JlomycKaloTcsi CBapHbBIE COEJMHEHHUS, O0ecredyrBarolne
YCIIOBUS JIBUJKEHHUSI CHKATOTO Tasa.

KauecTBO MOHTa)XHBIX pabOT cieAyeT MPOBEPATH MPHU 3aBEPUICHUN Kax-
JI0M onepaluy MyTeM BHEIIHEr0 OCMOTpa M MHEBMATHYECKUX MCIBITAHUHI B CO-
OTBETCTBUU C YKa3aHUAMM MacropTa COOPOUHOI e IMHMIIBI.

Konnexrop mi1s nogaun pabodero ra3a JI0JKEeH ObITh MOJBEPTHYT MTHEBMa-
THYECKUM ucnbiTaHusaM aaBjaeHueM 10,0 MIla B teuenue 120 c. YTeuka rasa B
MecCTax CoeJUuHEHUs: TpyOomnpoBoja He aomnyckaerca. KoHTponb yTedku nmpous-
BOAUTCSI OOMBUIMBAHUEM MECT COECIMHEHHUS.

[locne 3aBeplieHHs] MOHTQXKHBIX PaOOT M HUCIHBITAHUI HAa NPOYHOCTH U
IJIOTHOCTh TPYOOINPOBOIBI JOJKHBI ObITh OKpaIllEHbl CHAauYaja 3alUTHON Kpac-
KOH, a 3aTeM omno3HaBareiabHOW. Ono3HaBaTenbHasi Kpacka JOJKHA COOTBETCT-
BoBaTh TpeOoBanusiM 'OCT 12.4.026—76.

[lo 3aBepiieHUH BCEX MOHTaXHBIX padOT U MPOBEPKU MX KayecTBa yCTa-
HOBKa NpEeAbsBISIETCS JUJIsl NPUEMKHU 3aka3uuky. llpueMka nomkHa mpou3Bo-
TUTHCS C YYACTUEM IIPEICTABUTENS MOKAPHON OXPaHHBI.

[To TpeboBaHUIO 3aKa3uyMKa YCTAHOBKAa MOXXET OBITh MOJBEPTrHYTa JOMOJ-
HUTEJIBHBIM UCIBITAHUSAM (B TOM YHCJIE€ OTHEBBIM), IPOBOAUMBIM IO CHEIHANb-
HOU IIpOrpaMMe.

VYcTaHoBKa B 3KCIUTyaTallMi0 TPUHUMAETCS HA OCHOBAaHUU JABYXCTOPOHHETO
akrta. J[pyrue TpeOoBaHUs K MOHTaXy, HaJdaJKe U cllaye YCTAHOBOK B AKCILTya-
TalUIO0 CJIEAyeT NPUHUMATh MO COOTBETCTBYIOIIEH HOPMATUBHOW JTOKYMEHTa-
MU JJI1 YCTAaHOBOK BOJSIHOTO, MEHHOIO0 M Ta30BOT0 MOXKAPOTYIIECHUS, YTBEp-
KJICHHOW B YCTAaHOBJICHHOM MOPSJIKE.

5.3.4. Oco0eHHOCTH IKCILTYATAIUN YCTAHOBOK
NMOPOILIKOBOI0 NMOKAPOTYILIEHUS

[Ipu skcmTyaTallud YCTaHOBOK MOPOIIKOBOTO MOXKAPOTYIICHUS MPO-
BOJST CIEAYIONIME BHUIbI TexHHueckoro oocmyxuBanusi (TO): exemgHeBHOE;
€XKEMECSIYHOE; TOJIYT0JI0BOE; MO UCTEYCHUU CPOKA TOJHOCTHU MOPOIIKA U OJUH
pa3 B ISTH JIET.
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Texunueckue cpeacrBa YIIT moKHBI COOTBETCTBOBATH ITPOEKTHBIM pe-
HIEHUSIM, TEXHUYECKOW JOKYMEHTALlMM 3aBOJIOB-U3TOTOBHUTENIEH U HUMEThH Cep-
TU(UKATHI COOTBETCTBUS.

[Tocne xkaxnoro cpadbarpiBanust YIIT qoKHBI ObITH TPOIYTHI CKATHIM a30-
TOM TPYOOIIPOBO/IbI, IO KOTOPHIM MOIABAJICS OTHETYIIAIIWHA MTOPOIIOK.

[Ipu eorceoneenom mexnuueckom ocmompe HEOOXOIUMO:

- MPOU3BECTH BHEITHUN OCMOTP JUIsl BBISIBJICHUS BOSHUKILIUX MOBPEXICHUM
AJIIEMEHTOB YCTaHOBKH;

- yOeauThCS B HAIMYMU IIOMO Ha MPEJOXPAHUTEIBHOM KJIallaHE U Mpeo-
XpaHUTEIBHOM UeKe PYKOSATKH MMyCKa;

- IPOBEPUTDH HAJTMYME TPOCA Ha POJIMKAX, COCTOSIHUE 3a3€MIICHHUSI;

- yoenuThcsi B pabOTOCIIOCOOHOCTH CUTHAIM3AMK (IIPU HAJTUYUU) U COOT-
BETCTBHUSI J1aBJICHUS TPEOYEeMbIM MapaMeTpaMm Mo MoKa3aHUsIM MaHOMETPOB;

- IPOBEPUTH HAJIMYUE HATPSIKEHUS Ha LUTE YIPaBICHUS U COCTOSTHUE TIO-
’KapHBIX M3BELIATENIe B YCTAHOBKAX C AJIEKTPOIYCKOM.

[Ipu esrcemecsiunom mexnuueckom ooCaysHcusanuy HEOOXOAUMO MPOBEPUTD:

- COCTOSIHME KPETIEHUH, pe3b00BbIX COEAMHEHUM;

- JaBJieHUE B OaJJTIOHaX MO MOKa3aHUSIM MaHOMETPOB;

- paboTOCTIOCOOHOCTD MOKAPHBIX HU3BELIATENCH.

MecTa ¢ HapyIIeHHBIM MMOKPBITHEM JOHKHBI OBITH OUUIIICHBI OT PIKAaBUYMHBI
C TOCIIEYIOIUM HAHECEHHUEM aHTUKOPPO3UNHOTO MOKPBITHUS.

[Ipu nonyeoooeom mexnuueckom odciysxHcueanuu HeOOXOIUMO BBITOIHUTD
paboThI B 00BEME €KEMECIUYHOTO OOCTY)KUBAHUS, a TAKXKe:

- IPOBEPUTH BEIIMUYMHY OCTATOUYHOM AedopMalMKi TPOca U MPU HEOOXOU-
MOCTH HaTSIHYTh €T0;

- IPOM3BECTH MPOBEPKY WM TEXHUYECKOE OCBUIECTEIHCTBOBAHHE MAHO-
METpPOB, 0AJUIOHOB, COCY/I0B MPU UCTEYEHUU CPOKOB OCBUIETEIHCTBOBAHUS;

- IPOBEPUTH COCTOSIHUE M PabOTOCIIOCOOHOCTh THEBMATUYECKOTO (MIOPOro-
BOI'0) KJIaraHa Ha COCY/IE;

- IPOU3BECTHU B3BELIMBAHUE MTYCKOBBIX 0aJIJIOHOB.

[Ipy TexHMYECKOM OOCIIy’)KUBAaHUU NO UCMEUEHUU CPOKA 200HOCMU OTHe-
TYIIAIIEro COCTaBa, KpOME MEPEUUCICHHBIX BbIlIe padOT, HEOOXOAUMO MPOU3-
BECTU 3apsAKy MOPOLIKA B CHEUUATU3UPOBAHHBIX OPraHU3aLUsAX U MPOBEPUTH
COEJIMHEHHUS paclpeesIuTEeIbHON CEeTH.

[Ipy TexHUYECKOM OOCIYXUBAHUU OOUH pas 6 5 nem HEOOXOIUMO BBINOJI-
HUTH pabOThl MO TEXHUYECKOMY OOCIYXMBAaHUIO U JIOMOJHHUTEIBHO MPOBECTH
OCBHJIETEJILCTBOBAHUE COCYJIOB C MOPOIIKOM M Ta30BbIX OAIJIOHOB C paboyuM
ra3oM B COOTBETCTBUU ¢ TpeboBaHUsAMU ['ocroprexHaazopa, a Takxke NpOBEPUTH
paboTy NpeoXpaHUTENBHOIO KiIanaHa.
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I'naBa 6

ABTOMaTHYeCKHE YCTAHOBKH
a3P030JIbHOTO TOKAPOTYIIEHHS

6.1. HasnaueHwue, 00J1aCTh NPUMEHEHUSA
U KjIaccuuranms a3po30JbHbIX ABTOMATHYECKUX
YCTAHOBOK MOKAPOTY HICHUSA

OpHuM U3 crnocoOoB TYIIEHUS MOXkapa B MOMEIIEHUU SBISETCS 00b-
€MHBIN cIoco0, MpU KOTOPOM BO BCEM 3aluIlaeMoM 00BbEME co3maéTcs cpena,
He noajaepxuparomas ropenue. Jlo cepenunsl 90-x rogoB XX Beka B KaueCTBE
HanOoJiee MHUPOKO UCIOJIb3YEMbIX OIHETYIIANIUX BEUIECTB NMPU 00BEMHOM CIIO-
co0e TylIeHusl NPUMEHSUIUCh MHEPTHBIE Ta30Bble pa30aBUTENH (IBYOKUCH yIJie-
poJia, a30T, BOASHOM map, aproH U Ap.), a TAK)KE XUMUYECKU aKTUBHBIE TajljIOu-
JIOYTJIEBOAOPOIBI — XJ1aJloHbI ((ppeonsl wiu rajionsl) 12B1, 13B1, 114B2.

[lockonbKy HMHEpPTHBIE pa30aBUTEIN B CHIY CBOMX (PU3UKO-XHUMHYECKUX
CBOMCTB MMEIOT HM3KYI0 OTHETYIIAIIYI0 CIIOCOOHOCTh, TO AJI TYLIEHUS MOXKapa
ux TpeOyeTcsl 3HauUnuTeNbHOE KonuecTBo. bosee a(hhexkTMBHBIMU IO CPaBHEHUIO
C HUMHU SIBJISIOTCS XJIAJIOHBI, KOTOPBIE /10 HACTOSILEIO BpEMEHN Haubosiee mupo-
KO IPUMEHSJIUCh B YCTAHOBKax 00BbEMHOI0O moskaporyiienusa. Ha ux momto npu-
XOAHJI0Ch 0KOJ10 80 % OT BCEX MCIOJIB3YeMbIX OTHETYIIAIUX BeliecTB [46].

OpHako, MO MHEHUI0O MHOTHX YYE€HBIX, NMPUCYTCTBUE MPUMEHSEMBIX MNPH
TYIIEHUH T0KAPOB XJIaJOHOB (B TOM 4YHUCIE OPOMXJIOPCOJIEPKAIINX) B BEPXHUX
CIOSIX aTMOC(epbl SBISIETCS OJHOM W3 NMPUYHUH Pa3pyLIEHUs 030HOBOTO CIOS
3emmu. /{15 OLIEHKH CTENEeHW BO3AEHCTBHS Ha 3TOT MPOLECC Pa3IMYHBIX Talou-
JOOPraHUYECKUX COEAMHEHUHM, BKIIIOYAs WM OTHETYyIIallue OpOMXIIOPXJIa/IOHBI,
ObUT BBENEH MOKa3aTeslb o30HOpazpymaromiero noreHuuana (OPID). B nemsax
3alIUThI OT pa3pylIeHUuss 030HOBOro ciost 3emiuu B 1987 r. B Monpeane 23 ctpa-
HBI, BKJItO4ass Poccuto, moanmucany mpoTOKOJI, OOA3BIBAIOIIUMN CHU3UTH MPOU3-
BOJICTBO U MOTpeOJEHUE O30HOpa3pyllalIuX BemecTB. Ha ocHoBaHMU 3TOroO
3aKJIIOYEHUS] MEKIYHAPOJAHBIM COOOIIECTBOM, B KOTOpoe BXoauT Poccus, Obut
NPUHAT psi TokyMeHToB (BeHckas koHBeHIMs, MOHpeanbCKuil MpOTOKOJI, MO-
npaBku K npotokony (Jlonmonckue u KoneHrareHckre)) 0 Mo3TalHOM MpeKpa-
LIEHNUN MPOU3BOACTBA 030HOOIACHBIX OTHETYIIANINX XJIAJIOHOB. B cBs3M ¢ 3THM
BO BCEM MHUPE HHTECHCUBHO BEIETCS MOMCK 3aMEHUTENEH U aIbTEPHATHUBHBIX
XJIaJIOHaM OTHETYIIAINX BelecTB ¢ HyneBbiM OPIL.

B Poccnn B kauecTBe OTHETYNIANIMX BEIIECTB, aJIbTEPHATUBHBIX XJIaJI0OHAM,
MOJTy4riia JOCTATOYHO IUPOKOE PACIPOCTPAHEHUE HOBAsI PAa3HOBUIHOCTD CPE/ICTB
00BEMHOr0 MoXkapoTylieHus,, uMerommx Hynesoi OPII, — TBEpmoromvBHbIE
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a’po3osieoOpasyroiue oruerymaiiie coctaBbl (AOC) U yCTaHOBKH a3p030JIbHO-
ro MOXKapOTYIIECHUS Ha UX OCHOBE.

Anpo3sonbabie AYII — yCTaHOBKHM MOXKAPOTYIICHUS, B KOTOPBIX B Ka4ECTBE
oruerymariniero Bemiectsa (OB) ucnonb3yeTcs a’3po30ib, MOTYy4aeMblil TIpU TO-
penuu asposoiieodpasyrommux coctaBoB (AOC). B coctaB a’po30iisi BXOJSAT BbI-
COKOJIUCTIEPCHBIC TBEPABIC YACTHUIIBI, BETUYNHA TUCTIEPCHOCTH KOTOPHIX HE Tpe-
BbiIaeT 10 MKM ¥ MHEPTHBIE Ta3bl.

1o skcmryaTalimOHHO-TEXHOJIOTHYECKOMY Ha3HA4eHUI0 KOMIIOHEHTHI AOC
NOJIpa3CIAIOTCS Ha Oa3oebie, yenesvie U mexnoaocuieckue [46].

[Inpoko uCoIB3yeMble OKUCIUTETN U TOPIOYHE YCIOBHO HAa3bIBAIOTCS Oa-
30BBIMH KOMITOHEHTaMH, a X CMECH — 0a30BBIMU COCTABAMHU.

bazosvie komnonenmul (cocmagvl) — 00€CNIEUUBAIOT MPOTEKAHUE YCTOMYU-
BOM camomnojiepuBatolieicss (B0 BCeM JHMana3oHe BHENIHUX BO3ICHCTBUIN)
XUMUYECKOU peakiuy OKUCIICHHUs] KOMIIOHEHTOB cMecH (Tipoiiecca ropenusi). Ha
UX OCHOBE pa3palaThIBaIOT Pa3IMYHbIC THUIOBBIE U CIICIHAIBHBIC PEIETTYPHI C
TpeOYEMbIMHU IKCIUTYaTAITMOHHBIMH TIOKA3aTEISIMU, 110 Pa3IMIHBIM TEXHOJIOTH-
SIM U3TOTABIMBAIOT OTHETYIIAIINE 3aPsi/IbL.

L]enegvle KomMnonenmuvl — NpeTHA3HAYEHBI JJI1 IPUJIAHUS COCTaBaM, MX 3a-
psaaM, Tpoleccy TOpEHUS M TPOAYKTaM CropaHus TpeOyeMbIX (U3NKO-
XUMHYECKUX U OKCIUTYaTaI[MOHHBIX CBOMCTB.

Texnonoeuueckue KoMnoHeHmsl — CIyKaT AJig 00€CIEeUeHUsT TEXHOJIOT Y-
HOCTH, 9)KOHOMUYHOCTH U O€30MacCHOCTH MPOU3BOJICTBA OTHETYIIAIINX 3aPsII0B.

[lo ¢usuko-xumMuvyeckoMy HazHaueHHI0 KOMIOHEHTbI AOC MOXXHO Kiac-
cu(UIMpOoBaTh Ha CIEAYIONIME OCHOBHBIE Karteropuu [46]: a) OKUCIUTENH;
0) roprouue; B) cBsI3yroiue (IIEMEHTATOPbI) — BEIIECTBA, 00ECTICYNBAIOIINE ME-
XaHMYECKYI0 MPOYHOCTh (POPMYEMBIX OTHETYLIAIIMX 3apsJoB; I') ¢uerMarusa-
TOPBI — BEIIECTBA, YMEHBINAIOININE TEMIIEPATypy U CKOPOCTh TOPEHUS COCTaBa, a
TaK)K€ YYBCTBHTEILHOCTh €T0 K MEXaHUYECKUM, TEIIJIOBBIM M JPYTUM BHEIITHUM
BO3JICHCTBUSIM; /1) CTAOMIN3aTOPHI — BEIIECTBA, YBETUYMBAIOIINE XUMHUIECKYIO
CTOMKOCTb COCTaBa; €) KaTaJln3aTopbl (MHTMOUTOPHI) — BELIECTBA, YCKOPSIOLINE
(3aMensifroNnue) Npolecc TOPEeHus; ) BEIIECTBA TEXHOJIOTHYECKOr0 HazHave-
HUS (CMa304YHbIE, PACTBOPUTENH U T. 1I.).

[Iporecc ropenus: TBepaoTorMBHEIX AOC npeacTaBiseT coO0M KOMIUIEKC
AK30TEPMUUYECKUX XUMUYCCKUX Peakiuii. Peakiuu ropeHus HAaYMHAKOTCS Ha TI0-
BEPXHOCTH COCTaBa, a 3aKaHYMBAIOTCS B ra3oBoi (aze (B miamenu). Coenune-
HUSI METAJJIOB, TIOJTy4YaeMble B MPOIECCe XUMUIECKUX pPEaklnii B TNIAMEHH B Tra-
30-, TapoO0OpPa3HOM COCTOSTHUM, NONA/1asi B OKPYKAIOIIYIO CPEY, OXJIAKIAI0TCS.
[Ipu >TOM MPOUCXOIUT WX KOHACHCANUsA ¢ 00pa3oBaHHEM B MOTOKE BbIICIUB-
IIETOCS Ta3a CYyOMUKPOHHBIX pa3MEPOB TBEP/IbIX YaCTHI], HATIPUMEP, PA3THIHBIX
COCMHEHHUI MIENIOYHBIX W IIEI0YHO-3eMENbHBIX MeTauioB. llomyuaemyro B
IpOIECCe PEeaKIi TOpeHusl ABYX(a3Hyl0 CHUCTeMY (CMeCh Ta30B M TBEPABIX
YacTHIl) Ha3bIBAIOT TBEP10(a3HBIM aspo30ieM [46].
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IlonaBnenne ¢ nomompbo AOC 04aroB ropeHus B yCJIOBUAX BO3ZHHUKIIETO
Mo’Kapa Wiu MpeJoTBpallleHne BO3SHUKHOBEHUS MOXKapa, B3pbIBa Pa3IuyHbIX Io-
pIOYMX BEIIECTB B 3aMKHYTHIX 0ObeMax 3/JaHMM, MOMEUIEHUH, COOpYKEHUN U
000pyI0BaHUU O TMPUHIUITY JEUCTBUS OTHOCUTCS K 00BEMHOMY CIOCO0Y KOM-
OMHUPOBAHHOI'O Ta30BOI'0 M MOPOIIKOBOTO MOKAPOTYIIEHUS, YCIOBHO UMEHYe-
MOMY Ta30IOPOIIKOBBIM CIIOCOOOM TOKapoTylieHus. JJanHomy crioco0y aspo-
30JIbHOTO TYILIEHHUSI CBOMCTBEHHbI OCHOBHBIE 3aKOHOMEPHOCTH, XapaKTEpHBIE
JUIs IOJJaBJIEHUSI TOPEHUS Ta30BBIMU U MOPOILIKOBBIMU cOCTaBaMU. BmecTe ¢ Tem
TyLIEHHE TBEPAO(PAa3HbIMU a3PO30JISIMU, MOJYyYaeMbIMU NIPU CKUTAHUU 3aPsA0B
AOC, uMeeT psl OTIUYUTENBHBIX CBOMCTB, 00€CIIEYUBAIOIINX 00JI€€ BHICOKYIO
OTHEeTyIaIyo 3P(HEKTUBHOCTh MO CPABHEHUIO C U3BECTHBIMHU T'a30BBIMH U TO-
POIIKOBBIMH cocTaBamu [46, 47]:

- AOC 00pa3yroT 60JbII0€ KOJIMYECTBO NHEPTHBIX Ia30B, YTO CHUXKAET CO-
JepKaHue KUCIOPOJa U PEaKIIMOHHYIO CIIOCOOHOCTh rOproYeil CMECH B 00bEME;

- 00pa3oBaBIIMECs HEMACCUBUPOBAHHBIE BHICOKOAUCIIEPCHBIE YACTUIIBI CO-
eMHEHUN Kanus o0JajgaloT 0ojiee BHICOKON XMMHYECKONW aKTHMBHOCTHIO U A(-
(heKTUBHO MHTUOUPYIOT Ta30BO€ IUIaMsi (XMMHUYECKH MpPEpbhIBasi IEMHbIE pPeak-
IIUM OKWCIICHUS);

- TBEpJble YacTullbl a3po3oiieit pazmepoMm B 10-100 pa3 MeHbII€ MOPOLIKOB
00J1a4at0T BRICOKUM TEIUIOMOTJIOMIEHUEM U 3aMETHO YMEHBILAIOT TEMIEPATYPY
MJIaMEHU;

- a3p030JI1 UMEIOT O0JIee BHICOKUE, YEM MOPOIIKH, TOKA3aTENU CTA0UIbHO-
CTH CO3J]aBa€MbIX KOHLEHTpaluil (Hu3Kas CKOPOCTh OCEJAaHHs YacTHUI) U MpPo-
HUKAIOIIEH CITOCOOHOCTH B TPYJIHOJOCTYIIHBIE, «TEHEBBIE» 30HBI 3aLIUIIAEMOTO
o0bema u fp.

AHanu3 MpoLeccoB MOJIYYEHUS! a3po30Jisl U €ro B3aUMOJICHCTBUS C IJIaMe-
HEM MOKa3all, 4To 3P(HEKTUBHOCTh U MEXAHHM3M a’pO30JbHOrO TyHIEHUS (TpH
MIPOYUX PaBHBIX YCIOBUSX) ONpPEAENIeTCs IJIaBHBIM 00pa3oM CIEAYyIOIUMH yC-
noBusimu [46,47]:

- pa3z0aBieHUEM TroOproveil cpebl Ta3000pa3HBIMU HETOPIOUYUMHU MPOTYKTa-
MU peakiuu ropeHus (a’pososieoopazoBanusi) AOC, mpoyKTaMu passioKeHHUs
TBEPABIX YACTHI] a’po30is U MOTpebieHueM (BbDKMIaHWEM) KHCIOpPOJa B 3a-
IIMIIIaEMOM 00BbEME;

- UHTUOMPOBAaHUEM XMMUUYECKHX PEaKUUi B IJIAMEHU CBEXE0Opa30BaBILIU-
MHUCSI BBICOKOJIUCTIEPCHBIMU TBepAbIMH yacTuiiamu a’posodisa (K3COsz, KHCOg,
KOH, KCl, K30 u gp.) u npoaykramu ux pasznoxenus (K,O, KO u np.);

- OXJIQXICHUEM 30HbI TOPEHUS 3a CUET MOTJIOIIEHUS TEIJIa a3pO30JIEM.

Knaccugpurayusa zenepamopoe ocnemyuiauie2o apo3ons

Cornacao I'OCT P 5104697 [48] 'OA knaccuuuupyroTcsi cleayommum
oOpazom:

- 10 KOHCTPYKTUBHOMY HCTIOJTHEHUIO: CHAPSKEHHBIE Y3JI0M IyCKa, HE CHa-
pSKEHHBIE Y3JI0M MYCKa;
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- o cnoco0y npuBeaeHus B AeiictBue ['OA: 3anmyckaeMble OT AJIEKTpHUYe-
CKOTO CHUTHajia, 3alycKaeMble OT TEIUIOBOI'O CHrHaja, ¢ KOMOWHHUPOBAHHBIM
MyCKOM;

- TI0 TeMIEpaType MPOAYKTOB, 0Opa3yloUIMXCsl HA CPe3€ BBITYCKHOI'O OT-
Bepcrusd, ['OA noapasnensrorcs Ha Tpy THMA:

| — reneparopsl, mpu pabote KOTOpbIX Temneparypa npesbimaet 500 °C;

Il — reneparopsl, npu paboTe KOTOpBIX Temmeparypa cocrasiser 130-—
500 °C;

Il — renepaTopsl, npu padote KOTOpBIX TeMiepaTypa mensbiie 130 °C.

Knaccuduxanus I'OA npencrasnena Ha puc. 6.1.

Knaccupurkanus I'OA

KoncrpykTusHOE Cnioco6 mpuBeneHUS Temmeparypa Ha cpese
HUCIIOJITHCHUEC B HGfICTBI/IG BBIITYCKHOT'O OTBCPCTUA

CHapskEHHBIC Y3JI0M IyCKa
He cHapspk€HHBIC Y3IIOM ITycKa [
OT 3IIEKTPHYECKOTO
Ot TemioBoro
C KOMOUMHHMPOBAHHBIM ITYCKOM
Tun | — 6onee 500 °C
Tum 11 — 130 - 500 °C
Tun I — menee 130 °C

Puc. 6.1. Knnaccuduxanus [OA

OcHogHble napamempbsl ceHepamopoeé ocHemyuiainieco apo3oiia

['OA noJKHBI XapaKTepU30BaThCs CIEAYIOUIMMH OCHOBHBIMHU NapaMmeT-
pamu:

- TeMIIepaTypoil NPOAYKTa Ha cpe3e BBITYCKHOIO OTBepcTHs, °C;

- maccoil AOC B cHaps)KEHHOM I€éHepaTope, Kr;

- OTHETYIIALIEH CIOCOOHOCTBIO a3p030J1s, ojlydaeMoro npu padore 'OA,
KI/M°, TI0 OTHOILICHHIO K MO’KapaM ompeaenéHubiX k1accos o TOCT 27331;

- BpEMEHEM I10aul OTHETYHIAILEr0 a3po30Ji, C;

- HHEPLIMOHHOCTHIO (BpEMEHEM CpalaThIBaHus), C.
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[Tapamerper 'OA, xapakTepu3yrolIMe THUIBI, JTOJXKHBI COOTBETCTBOBATH

3HAYEHUSIM, YKa3aHHbIM B Ta0J. 6.1.
Tabmuma 6.1

ITapameTpsl reHepaTOPOB OrHETYLIALIET0 APO30JIsI

OcHoOBHBIE TApaMeTPHI TeHepaTopa I Tun renepI::Topa i
1. TemnepaTypa a’p0o30JbHBIX MPOIYKTOB Hao > 500 130500 <130
cpe3e BBIITYCKHOTO OTBEPCTHS TeHepaTopa, C
2. Macca AOC B cHapshmKEHHOM T'eHepaTope, KT, 15,0 15,0 15.0
He OoJiee
3. OrHerymarias crtocoOOHOCTh a3pP030JIs, MOTY-
gaemoro npu padore I'OA 11 MoIeNbHBIX 0,20 0,7 0,7
o4aroB kjacca B, KF/M3, He Ooiiee
4. Bpewmsi mo1aun OTHETYIIAIIETO a’p0o30JIsl, € 5-200 5-200 5-200
5. NnepumoHHOCTH (BpeMsi cpabaThIBaHU):
- mst TOA, 3ammyckaeMbIX OT 3JIEKTPUIECKOTO 50 50 50
CHUTHaJIa, HOMMHAJIBHOE 3HaUYeHHE (C OTKIIOHE- ’ ’ ’
HUEeM, He npeBbimatonmm * 0,5 ¢), He OoJee
- st TOA, 3amyckaeMbIX OT TEeIIOBOTO CHUT- B cooTBeTCcTBHU C HOPpMATHBHBIMH
Haja JOKyMEHTaMH

CmpyKkmypa 0003nauenus 2enepamopa 0ZHemyuiauieco apo3o.s

YcnoBHoe 0003HAUEHHE TEHEPATOPOB OTHETYIIAIIETro a’3po3oist B TY, npy-

IO TEXHUYECKOW JOKYMEHTALMHU JOJDKHO conep:kaTh cBefeHns o 'OA B coot-
BETCTBUHU CO CJIECAYIOLIEN CTPYKTYPOMU.

XXX - X — XXX - XXX - XXX - XXX

HaumenoBauune — [[OA

Tumn reneparopa

Macca AOC B cuapsikeHHOM ['OA, K

Ornerymamnias CIOCOOHOCTb a3p030J1s, HOTY4aeMOro
npu padore 'OA, mpu TyImIeHUU MOJETBHBIX 049aroB
Knacca B, /M

Bpewms nomaum orserymamero a3po30is, ¢

O603HaUYeHNE TEXHUYECKHUX YCIIOBUH, B COOTBETCTBUH C KOTOPBIMH
U3TOTOBJIEH I'€HEPaTOP
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[Ipumep ycnoBHOro o003HauYeHUsI reHepaTopa, NpUMEHsIEMO-
ro B CTallMOHApPHBIX CHUCTEMax OOBEMHOIO a’pO30JbHOIO MOXKAPOTYILIECHHUS
tumna |l (o6pa3zyroiero mpu padboTe OrHeTymani a3po30iab ¢ TeMIEPaTypol OT
130 o 500 °C) ¢ maccoit 3apsaa AOC B cHapsk€HHOM renepartope 2,0 Kr, or-
HeTyIalen cnocoOHOCThIO a3po30Jis, mojlydaemoro npu padore 'OA, nipu Ty-

LIEHWN MOJENBHBIX 04aroB kiacca B, paBHou 47 /M’ BpPEMEHEM I0J1aYU OT'HE-
Tymamero a’sposons 30 ¢, no TY 4854-003-07509209: 'OA-11-2,00-047-030-
TV 4854-003-07509209-94.

6.2. KoHCTPYKTHBHBIE 0CO0€HHOCTH a3p030JbHbIX AYII

['OA npenna3HadeHbl AJS TOMYYEHUSI B PE3YJIbTaTe CKUTAHUS 3aps-
10B AOC > (deKTHUBHBIX 3KOJIOTMYECKH 0€30MaCHBIX OTHETYHIAIMX a’po30ieit
Y TI0JIaYU UX C TpeOYEMbIM PACX0/I0M B 3aIIUILAEMOE TOMEIICHHE.

OnunoBpemenno I'OA obecnieunBaeT COXpaHHOCTh OTHETYIIAIIETO 3apsijia
AOC oT BHENIHUX BO3JEHUCTBUIN U 3alIUTY OKPYXKAIOIIMX JIIOAeH, 000pya0Ba-
HUSl OT HETOCPEICTBEHHOTO BO3JIEHCTBUS HAa HUX OMAcCHBIX (PAKTOPOB B IPO-
1ecce MOJYYEHHUsl OTHETYIIAEro a3po30iisl (TemmnepaTrypa CTpyH, CBETOBOE U3-
nydenne). OcHoBHbIMU deMeHTamu ['OA (puc. 6.2, g) sBisitores [46]:

- kopiyc (o6omouka, kamepa cropanusi) 1;

- oraerymamumii 3apsin AOC 2;

- y3€J BOCIJITAMEHEHUsl — YCTPOMCTBO MHUIMUPOBAHUS 3 3apsiaa (3IEKTPO-
CIUPAJIb, HIEKTPONUPONATPOH, MUPOBOCINIAMEHUTEb, KAIICIONIb U JIP.).

["OA MoryT Takxe BKIIIOUaTh B CeOs CICAYIOIIKE dJIeMEHTHI [46]:

- BBIXO/IHO€ OTBEPCTHE (COILIO) C YAEPKUBAIOLIEH 3apsij] PEIICTKOM 5]

- FEPMETHU3UPYIOIIAsl JIETKOBCKpbIBaeMasi MeMOpaHa 6;

- HacaJKu (3aBUXPUTENH, HHXXEKTOPBI, OXJIQUTENH, COILIa, CMECUTENH) /;

- OJIOKM OXJIaKJEHUs, pacnojiaraemble B kamepe cropanus 'OA, 4,

- y3€Jl KpeIlJieHUs WIA NPUCIocoOJeHue sl MEPEeHOCKU U 3a0pachiBaHUs
I'OA B ouar noxapa 8;

- Ipyrye creluaibHble KOHCTPYKTUBHBIE U 3aIIUTHBIC YJIEMEHTHI.

Ipunyun oeiicmeus I'OA

[Ipu BO3HMKHOBEHHMM MOXKapa BKIIIOYAETCS YCTPOUCTBO (y3€7) UHUIUUPO-
BaHMS, OT BBICOKOTEMIIEPATYPHOI'O BO3JIEMCTBHSI KOTOPOTO BOCILIAMEHSETCA 3a-
psang AOC, BckpbiBaeTcs MeMOpaHa M HAaUMHAETCS MCTEUEHUE B 3aIMLIAEMBbIN
00BbeM, HENMOCPEACTBEHHO WJIM 4Yepe3 cCHeluaibHble MNpUcrocobsieHus, obpa-
3YIOIIETOCA OTHETYIIAIIETO a3PO30JI.

Paznoeuonocmu koncmpyxuuu I'0OA

I'enepaTopbl OrHETYMIAIIETO a3pPO30JIsI MOKHO Pa3ACiIUTh MO CIEAYIOIIUM
OCHOBHBIM IpU3HaKaM [46]:
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BHJTY KOMITOHOBKHU;
KOHCTPYKTHBHBIM OCOOCHHOCTSIM KOPITYCOB;

Croco0y NpUMEHEeHUs;

TeMIEPAType OTHETYIIANIETO a3p0o30Jis Ha Beixone u3 ['OA;

crocoOy mycka.

Ilo sudam KomMnoHo6Ku TEHEPATOPhl OTHETYMIANIETO a’pO30Jii MOXKHO
pa3eNuTh Ha TPU TPYIIIIHL:

- beckopnychuvie. Ornerymanuii 3apsg AOC ¢ y3710M UHULIMUPOBAHUS
(nm Oe3 Hero) pacroIOkKEeHbI B 3alIUTHON 000JI0YKEe Ha HECTOpaeMOl MaHeIH
B 3aIIMIIaeMOM 00BeMe; MPOoIecC a’po301eo0pa3oBaHus MPOTEKAET MPHU pas-
PYUICHUY WIH IUIABJICHUU 3alIUTHOW 000Ji0ukH (puc. 6.2, a);

- 2eHepamopul co copacwvieaemvim kopnycom. Oruetymaniuii 3apsg AOC
U y3eJ1 MHUIMUPOBAHUS JKECTKO YCTAHOBJICHBI B 3aIIUTHOM KOpITyce, KOTO-
pBIN TIOCIIE MyCKa cOpachIBaeTCs; MPOIECC a’po30Je0o0pa3oBaHus MPOTEKAET
HEIMOCPECTBEHHO B aTMocdepe 3amunaeMoro oorema (puc. 6.2, 6);

- 2enepamopybl ¢ kamepou ceopanus. Ornerymamuid 3apag AOC u y3zen
WHULIMUPOBAHMS JKECTKO YCTAHOBIICHBI B 3alIUTHOM KOPITyCe, OHOBPEMEHHO
SBJISIIONIAMCST KaMEePOH CTOpaHwsl; MPOIECC adpo30JIe00pa30BaHms MPOTEKAET
B KOpIlyce C MocieAylroleid mnmojayeid aspo3oiid B 3allUIlaeMblii 00beM
(puc. 6.2, 8).

HaunGonpiiee mpuMeHeHWE MONYYHJIH T€HEepaTOphl TPEThEro BHAA — C
KaMEepOU CropaHusl.

Ilo xoncmpykmugHvim ocobennocmam ['OA yCIOBHO MOAPA3NCISIOTCS
Ha ClIeyIolIHe:

C METaJUTMYECKUM KOPITYCOM;

C MJIACTMACCOBBIM (KaPTOHHBIM H T. I.) KOPIIYCOM;

corutoBbie (puc. 6.3);

oeccormutoBbie (puc. 6.4-6.8);

¢ Hacagkamu (MHXXekTopaMu, nuddy3opamu, 3aBUXPUTEISIMU H T. 11.)
(puc. 6.3-6.8);

0e3 Hacanok (puc. 6.4-6.8),

¢ oxJaxaaromuMu oaokamu (puc. 6.9);

C OJIHOHAIMpPABJICHHOW moauei aspo3ous (puc. 6.3-6.4, 6.6, 6.8);

C IBYHAIIpaBJICHHOW mojaveit aspo3ous (puc. 6.5);

C KpyroBou mojaueii aspo3ous (puc. 6.7);

CO CTYIEeHYATOH Mmojayeii asposois (puc. 6.8);

C KOMOMHUPOBAHHOM Mojaadeil a’po30yisi U APYTrUX OTHETYILIAIUX Be-
miecTB (ra3, mopoIok, Bojaa u 1. 1.) (puc. 6.9, 6.10).
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Puc. 6.2, a. BeckopmycHoii reneparop or-
HETYIIAIIETO a3pO30JIs:

1 — Heroprouas maHelb; 2 — OTHETYIIAIIHA
3apsg AOC; 3 — WHUIUHPYIOMUN dlie-
MEHT (DJICKTpUYECKasi CITHPab, OTHEIPO-
BOJIHBIN ITHYP | T. 11.)

2 —F=|

i

Puc. 6.2, 6. 'eHepaTop OrHETYIIAIIETO a3PO30Jisl CO COPACEIBAEMBIM KOPITYCOM:
1 — cOpaceBaemsrii kopryc 'OA; 2 — ornerymamuii 3apsg AOC; 3 — y3en HHHIIMHPOBAHMS;
4 — ynepXuBaroOIIMe 3apsi] HENoABHKHbBIE AeMeHTsl [[OA

s of| —

Puc. 6.2, 6. 'eneparop orHeTyIIaIIEro a’po30Jisi ¢ KAMEPOU CropaHusi:
1 — koprryc 'OA; 2 — ornerymammmii 3apsin AOC; 3 — y3en HHULIMUPOBAHHUS,
4 — OOk oXJTAXKICHHUS; 5 — pemérka, yaepxkuarotas 3apsaa AOC; 6 — TerkoBcKpbIBaeMast
MeMOpaHa; 7 — HacaJloK (MHKEKTOP, T Py30p, 3aBUXPUTEIND); 8 — y3eI KpeTuIeHus



Ilo cnocoby npumenenus I'OA noapa3nensitoTCs:
-Ha CTAIlMOHAPHO pa3MellaeMbIe;
-TIepeHOCHbIE (3a0pachiBaeMbie, MEPEIBUKHBIC U T.11.).
Ilo memnepamype a3po3os, NMONYYaEMOTO Ha Cpe3€ BBIXOJHOIO OTBEpP-
ctusi, 'OA noapasaensatorcs B coorBercTBuu ¢ 'OCT P51046-97 na tpu Tuna:

- BICOKOTEeMIIepaTypHble (TeMiepatypa arposoiis 500 °C);

- cpenHeTeMnepaTrypHele (Temmeparypa asposodis 130-500 °C);
- HU3KoTeMIepaTypHble (Temreparypa asposoiis < 130 °C).

Puc. 6.3. ComtoBslii renepatop
OTHETYIIAIIETr0 a’3pO30JIs

Puc. 6.4. T'eneparop orseryiamniero
a’p030JIs1 C OJHOHAIPABIECHHOM I10-
Jadyen a’po307s

Puc. 6.5. T'eneparop orueTymramero
a’po30Jisl C JABYHANPABICHHOW IO-
Jadyen a’po307s

Puc. 6.6. 'ermepatop orHerymarie-
r'0 a3p030JIs ¢ pacceKaTeneM

Puc. 6.7. 'enepaTop orHerymiaiero
a’po30JIi C KPYroBOM mMoJayew
a’po30.id
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Puc. 6.8. 'eneparop oruerymamero

a’po30JIs1 CO CTYNEHYATOM IOJade

a’po30J1s
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Puc. 6.9. 'eneparop ornerymamiei
a3p030JIETTOPOIIKOBON cMecu
(xomOuaMpoBanHsbIii) [OAIl-k:

1 — y3en uHHUIUUpOBaHHS; 2, 3 —
BcTpoeHHbll ['OA ¢ 3apsaom
AOC; 4 — cMecuTelb-0XJIaIuTEIb
C TOPOILIKOM; 5 — KOpIyc KOMOHU-
HUPOBAHHOTO reHepaTopa; 6 — BbI-
XOJHOE OTBEPCTHE

e
==

Aspo3011b
+

l'a3 (map)

2 ——
v

I'a3 (Bona)

Puc. 6.10. I'enepaTop orHerymamuii ra3o-, napoa’po30JbHOI cMecH
komOunupoBanublii OAl-k (TOAB-k):
1 — kopryc KOMOMHUPOBAHHOTO TeHEPATOPA; 2 — KOPITYC BCTPOEHHOTO TeHepaTopa
oruerymmamiero adpo3ois (FOA) ¢ 3apsgom AOC; 3 — y3e1 HHUIIMHPOBAHMS;
4 — mTyuep A MoJa4u B MEKKOPITYCHOE TPOCTPAHCTBO rasa (BOJIbl);
5-6 — ynepxwuBatomas pemérka ¢ memopanoit [[OA; 7 — cMecuTens KOMOMHUPOBAHHOTO
re’eparopa; 8 — pactbUTUTENH IS [0J1a4H Ta3a (BObl) B CMECHTEb
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Ilo cnocoby nycka I'OA noapa3enstoTcss Ha TeHepaTOPhI:

- C DJIEKTPUYECKUM IYCKOM (DJIEKTPONUPOBOCITIAMEHUTEH, JIEKTPOCIIH-
panu U T. 1.);

- C TEIUIOBBIM MTYCKOM (OIHENPOBOHBIE LIHYPHI, OYar noxapa u T. 11.);

- C MEXaHUYECKUM MTYCKOM;

- ¢ KOMOMHUPOBAHHBIM ITYCKOM.

Haubonpiee pacnpocTpaHeHHE B HACTOsIIEE BpeMs MOJYyUYUIIU T€HEpaTo-
PBI C IMyCKOM OT 3JICKTPUYECKOTO U (WJIM) TEIJIOBOTO CUTHAJA.

['eneparopbl, UMEIOLIUE ANEKTPUUECKUHN MYCK, KaK PABUIIO, TPUMEHSIOTCS
B aBTOMAaTHUYECKUX YCTAHOBKAX a3pP030JIbHOTO MOXKAPOTYILICHHS.

TemoBoit myck I'OA 00BIYHO OCYIIECTBISETCS OT OTHEMPOBOJHOIO MIHY-
pa (TepMOYYBCTBUTENBHOTO), MPEACTABISAIOMIET0 COO0M ClEeNUaIbHYI0 TBEPIO-
TOIUIMBHYIO KOMITO3UILIMIO C MOHMXKEHHOU TEMIIEpaTypor BoOCIUIaMeHeHus. 3
HEee M3roTaBIMBAETCA LIHYpP C 33JlaHHBIMU (popMOM U pazmepamu. OrHenpoBoI-
HBI TEPMOYYBCTBUTEIBHBIN IIHYP pa3MeIaloT B MECTax HanboJsiee BEpOsSTHOTO
BO3HUKHOBEHUS 3aropaHusi B 3alllMIIaeMoM romenieHuu. [Ipy BOZHMKHOBEHUU
M0’Kapa OH BOCIUIAMEHSIETCS, OTOHb PACIPOCTPAHSIETCS MO IIHYPY U MPUBOAUT B
neicTBue reHepatop. Bo3MoxkHO Takke BOCIJIAaMEHEHUE OTHENPOBOJAHOIO IIHY-
pa OT CHEeUHATbHBIX MUPOMEXAHUYECKHX YCTPOMCTB, KOTOpbIE MPUBOJATCS B
NEUCTBUE MPU JAOCTHKEHUU B KOHTPOJIMPYEMOH 30HE 3allMIAEMOr0 MOMeIlle-
HUS 3aJlaHHON Temmeparypsl (Kak MpaBuiio, Oojiee HU3KOHM, yeM Temmeparypa
BOCIUIAMEHEHUS] OTHENPOBOAHOIO mHypa). 'OA ¢ TakuM TEIUIOBBIM CIIOCOOOM
MycKa He TpeOyIOT BHEUIHEr0 MCTOYHHUKA YHEPTuH, QYHKUMOHUPYIOT aBTOHOM-
HO U MPUMEHSIOTCS B CTAllMOHAPHBIX YCTAHOBKAX MOKAPOTYLIEHUSI U MEpPEeHOC-
HBIX (3a0pachIBa€MbIX) FreHEepaTOpPax OrHETYIIAIIETO a3PO30JIsl.

W3 mHOrooOpasusi mokaszaTesield, XapaKTEepU3YIOUIUX TEXHUKO-IKOHOMU-
YECKYI0 M COLIMAIbHO-DKOHOMHMUYECKYIO LIEHHOCTh JIOOBIX TEXHUYECKHX H3Je-
JUi, B TOM YHCIIE MOXKAPHOU TEXHUKH, JUIsl TBEPAOTOIUIUBHBIX T€HEPATOPOB Or-
HETYIIALIEro a3po30Js CIeAYET BBIACIUTD PAJl TOKa3aTesel, ONpeaesonuX He
TOJIBKO 3(PPEKTUBHOCTh U 3KOHOMHYHOCTh, HO U CIeUU(]PUKY, 001acTh 1eseco-
oOpa3Horo u gomyctumoro (6e30macHoro) npaktudeckoro npumeHenus ['OA,
HE3aBUCUMO OT UX KOHCTPYKTHUBHBIX OCOOEHHOCTEH U CTOCOOOB MPUMEHEHUS.

OcHOBHBIE TIOKAa3aTeNW, KOMIUIEKCHO XapaKTEepU3YIOLIUE YPOBEHb 3(-
(eKTUBHOCTH, O€30MaCHOCTH, COBEPIIEHCTBA KOHCTPYKUUHU MPU TPUMEHEHUHU
tBepaororuBHBIX ['OA, npuBeneHs! B Ta0I. 6.2 [46].

B Poccuu pazpaboTkoit U Mpou3BOACTBOM a’p030J€00pa3yoNIuX OTHETY-
[IallMuX COCTaBOB M T'€HEPATOPOB OTHETYIIAIIEr0 a3p030Jid 3aHUMAETCS 3HAUM-
TeIbHOE KOoJu4ecTBO npeanpuatuil. Co3mpaHo Oojiee ABYX NECITKOB PELENTYp
AQOC, pa3paboTaHbl U TPOILIU IKCIEPUMEHTATLHYIO0 0TpaboTky 6osiee 100 mo-
muukauii 'OA, obnagaronmx MHUPOKUM AUMANA30HOM TaKTUKO-TEXHUYECKUX
xapakTtepuctuk. Hanbonee nepcrnektuBHbie 00pa3ipl ['OA npouuu MexBeoM-
CTBEHHBIE, a TaKXe CepTU(PUKALMOHHBIE HCHBITAHUS U PEKOMEHJOBaHBI s
MPAKTUYECKOTO UCIOJIb30BAHUS B YCTAHOBKAX a3PO30JbHOTO MOKAPOTYIICHUS.

205



Xapakrepuctuku Tunossix 'OA

Tabauua 6.2

Samm- Temmneparypa, °C TemnepaTtypHbie 30HbI
N roA maembrii li%?::l ropenns (;13::;0:;4-
n/n f?%;ﬁ; I,c 11:0 C | neparypunrx | 75 °C | 200°C| 400°C

30H, CM)
1 «[Typran-21 20 57-58 820(50) - - -
2 «[Typra»-25 81 61-72 800(100) - - -
3 | «lypra»-210 120 76 1150- | 804(100) - - -
4 | {Iypra» KO-2 2 20-26 1300 350(30) - - | <20
5 |«Ilypra» KO-2-01 1 14-20 270(30) - ~50 -
6 «[Typray MX 10 30-50 250(30) - ~50 -
7 MAT-1 0,5 2,5 500(5) - - -
8 MAT-2 1 4,0 1100- 164(5) <50 - -
9 MAT-3 2 4,0-5,0 | 1200 472(5) - - -
10 MAT -4 10 7,5 425(5) - - ~10
11 I'OA-40-72 38 18-25 |900-100 | 800(10) - - -
12 COT-1 60 90-120 1135500_ 400(100) | - - | ~100
13 COT-1¥ 60 74-98 400(50) - 100 50
14 AI'C-2 20 37-49 200(50) 170 | 50 15
15 AI'C-3 16-22 11110500_ 100(50) - | <10 | -
16 AI'C-4 34-46 60(50) - - -
17 AI'C-6 52 36-48 25(50) - - -
18 | «I"abap»-11-2,0 20 25-35 1300— 200 - - -
19 | «Iabap»-11-6,0 60 25-45 | 1350 200 — — —
«Bprorax»- 1100-
20 MBOI?O,%?S 08 6-8 120000 230 - - -
21 OCAM 30-160 | 35-100 1200 480(0) 320 | 120 40
22 «Tecmar»-3 33 18-24 1200 - 170 | 35 -
23 «Tecnmar»-6 70 36-48 1200 - 250 50 5
OIl1-517
24 (ATATI) - 30 1250 1250 - - 130
I1-517

25 (il" A5T2) - 30 1250 450 - ~80 -
26 AIITl-3 40 40 1200 - 180 | ~40 -
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[IpuBeneHHbIe 3HAUEHMSI OCHOBHBIX TOKa3aTeled XapaKTEepHBIX MOAU(U-
kauuii 'OA ocHOBaHbl Ha MaTepuanax O(PUIMAIBHBIX MyOJIHUKALUH, dKCIEPH-
MeHTainbHbIX AaHHbIX BHUUNIIO u pa3paGoTunKoB-U3roTOBUTENEH T€HEPATOPOB
(HOpMaTUBHO-TEXHUYECKAs] JOKYMEHTAIMsI, aKThl MU MPOTOKOJbI HUCIIBITAHUN),
MOJIyYEHHBIX B UCTIBITAHUSX MO MeToaaM, u3noxkeHHsiM B HITB 60-97 [49].

OddexTuBHOCTh U 0€30MACHOCTH Mpollecca 00bEMHOTO TYIICHUS MOXKapa
AOC (0coO0eHHO B HETE€PMETHUUYHBIX MOMEIICHUSX) BO MHOTOM OIpPEICISIOTCS
PAcXOJIHBIMU XapakTepucTukaMu nojaaBaemoro u3 ['OA aspo3o:s, 3aBUCIIIUMU
OT 3aKOHOMEpPHOCTEH (3aKOHA) U3MEHEHUS BO BPEMEHH CKOPOCTH CTOpAaHMs 3a-
psna.

PaznuuaroT Tpu OCHOBHBIX pexKumMa ropeHus (a3po3osneodpazoBanus) [46]:

a) C MOCTOSIHHOW MacCcOBOM CKOPOCTBIO (COOTBETCTBEHHO IMOAa4a a’po30s
C TIOCTOSIHHBIM CEKYHJIHBIM PaCXO0JIOM);

0) nmporpeccuBHOE (C YBEIUYUBAIOUIMMCS BO BPEMEHU CEKYHJIHBIM PacXo-
JIOM);

B) pErpecCUBHOE (C YMEHBIIAIOIINUMCS BO BPEMEHU CEKYH/IHBIM PACXOJI0OM).

Bo3M0XXHBI KOMOUHAIIUY PA3IMYHBIX PEKUMOB FOPEHHUS.

[Ipouecc oOpa3zoBaHusi OTHETYIIAIIETO a’3po30Jisi B Pe3yJibTaTe CrOpaHus
AOC u nojauu ero B 3allUIaeMblil 00BEM Yallle BCEro COMPOBOXKIACTCS sIBJIE-
HUEM CTPYHHOTO UCTEYEHHS] BHICOKOTEMIIEPATYPHOTO a3p030Jis (OT HECKOJIBKUX
JECSATKOB /10 HECKOJIBKUX COTEH M ThICSY rpaaycoB, °C), moBbIIIIEHUEM (MHOTAA
3HAYUTENbHBIM) TeMrepaTypbl kopnyca ['OA, ero 31eMEeHTOB Ha COTHU Tpajy-
COB. DTH SIBJICHUS MPEACTABISIIOT NOTEHIMAIBHYIO ONacHOCTb ISl JtoJei, 000-
PYJIOBaHUs, OTPaXIAIOIINX KOHCTPYKIUM, Tak)Ke OHU MOTYT SBISTHCS HCTOY-
HUKOM TOXapa ¥ B3pbiBa [46].

['eneparopsl, Temneparypa a’3po30is Ha Bbixojie u3 kKotopeix 800 °C, yamie
BCEr0 HE OCHAILIEHbI OXJaXJIAIMUMK Hacaakamu (Oiokamu) st 3GpHEeKTUBHO-
ro CHI)KEHMs TeMIlepaTypbl oOpa3yrouierocst aspo3ois. BeicokoremneparypHas
CTPYSl a3p030Ji1 MOXKET JOCTUTaTh HECKOIBKUX METPOB, UTO SIBJISIETCS CYIIECT-
BEHHBIM HEJIOCTAaTKOM. JTO TpeOyeT orpaHUyYeHUsi 00JaCTH MPUMEHEHHS TaKUX
['OA wnnum pa3paboTKu crnelMalbHBIX 3alIUTHBIX MEPONPUATHI MPHU HUCIOIb30-
BaHWM B Kay€CTBE HCIIOJHHUTENIbHBIX YCTPOMCTB aBTOMATHYECKUX YCTAHOBOK
00bEMHOT0 a3PO30JILHOTO MOXKAPOTYIIeHUs [46].

B nocnennee BpeMs pa3paboTaHbl U OCBOEHBI B IPOM3BOICTBE MOAU(PUKAIII
IeHEepPaTOPOB TaK HAa3bIBAEMOIO «XOJOAHOIr0» a’po3ois. K HUM oTHOcsATCS Bee re-
Hepatopbl cepun MAI' u Hekotopble reHepatopsl cepuil ««Ilypray» (OLAT
«Corosy), «l'abap» (MYIl «"ABAPy»), TOA 40-72 (bupma «MHTEepTexHomOr»),
OCA (OO0 HII® «HOPJI JITH»), AI'C (AO «I'panut»), psaa moaudukaimii re-
HeparopoB cepun «Bproray (IIHKB), «Tecnar» (CKTbh «Texnomnory), JlonunHr
(pupma «3Bmoroc+»), OII-517 (UBILI «Texnomar») u HeKOTOpbie Apyrue [46].
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CHuXeHue TeMIepaTypbl a3p030JIbHOM CMECH B T€HEPATOPaX «XOJIOJHOTO»
a’po3zons pocturaercs n1ubo onaronaps peuentype AOC u xoncrpykuuu 'OA
(manpumep, I'OA-40-72, OCA), nubo B pe3ynbTaTe NPUMEHEHHUs CIEUUaTbHBIX
OXJIAXKJIAIOIIKUX OJIOKOB, pa3MeIlaeMbIX HENMOCpPeACcTBEHHO B kopmycax ['OA
(MAT, AT'C, «I'abap», «Berora», OIl-517 — AT'AT, AIIl', «Tecnat» u np.). B
MOCJIEHEM ClIyyae Macca OXJIaXJaloIIero cocraBa MoxeT B 1,5-2,5 pasa u 60-
nee npesblath Macey 3apsana AOC, Haxonsmierocst B reneparope. B pesyinbra-
T€ MPUMEHEHUs OXJIaJUTENeH yJaeTcs CHU3UTh TEMIIepaTypy a’po30Jisi Ha BbI-
xose 'OA mo 600-100 °C u Hmxke [46].

3HaHUE TAKUX IOXKAPOOIACHBIX XapakTepUCTUK ['OA, Kak MakcUMasbHas
TeMIiepaTypa a’po3ois Ha Bbixojae M3 ['OA, makcuManbHas TeMIeparypa ero
KOpITyca, pa3Mepbl 30H a3p030JIbHOM cTpyu ¢ Temneparypou 75, 200, 400 °C u
3Q)KUTAIONIasl COCOOHOCTh a3p030Jid MO OTHOIICHHUIO K PA3IMYHBIM TOPIOYUM
BEILIECTBAM M MaTepHajiaM, MO3BOJIsIeT 0OOCHOBAHHO PEIIaTh BOMPOC O JOIyC-
TUMOCTH MPUMEHEHUS a3pO30JIbHOIO MOKAPOTYIIEHUSI HA KOHKPETHBIX OOBEK-
Tax, MPou3BOAUTH BbIOOp Moaudukanuii 'OA, cxem HUX pacrnoioKeHus B 3a-
nuaeMoM 00bEMe, paszpabaThiBaTh MeponpusTHsi, obecneunBaromme 3Ppdex-
TUBHOCTh M Oe30omacHOCTh nmpuMeHeHus: [[OA U yCTaHOBOK a’pO30JIbHOTO MO-
xapoTyueHusa. OJHaKO OKa HET OTPaOOTaHHBIX, HAJEKHBIX U YTBEPKIACHHBIX
B YCTaHOBJICHHOM NOPSJIKE METOJIUK OLEHKH 3a)KUTalolle crmocOOHOCTH al’po-
30JIbHBIX CTPYH U YPOBHS B3pBIBO3AIUIIEHHOCTH KOHCTpYKIMU ['OA [46].

BonbmmacTBO coBpeMeHHbIx Moaupukanuii 'OA obOnagaeT 3axuraromnieit
CIIOCOOHOCTBIO TIO OTHOILIEHUIO K PSIAY TOPIOYMX BEIIECTB, MMEET HEB3PHIBO3a-
HIUIIEHHOE KOHCTPYKTUBHOE MCIOJIHEHHE, U UX NMPUMEHEHHE BO B3phIBOOIAC-
HBIX MMOMEUIEHUSX HE MpelycCMOTpeHo. B mocnenHue roabl MpoBOJSATCS HUCCIe-
JIOBaHUS, UMEIOIUE IeNblo co3nanue momudpukanuii 'OA Bo B3pbIBO3aIIM-
IIEHHOM HCIIOJIHEHUH (HampuMep, reHepaTopbl KOMOMHUPOBAHHOIO a’po30Jie-
MOPOIIKOBOro TymeHus tuna «I'abap», a Takke HOBbIX BugoB 'OA: OCA, OII-
517 u np.) u pa3pabOTKy HAJEKHBIX METOJIUK MO ONPEIEIECHUIO YPOBHS B3pbI-
BO3alIUIEHHOCTU KOHCTpyKui ['OA [46].

6.3. IlpoexkTHpoOBaHHE M PACUET a3P030JbHBIX AYII

ABTOMAaTHYECKHE YCTAHOBKU a’pO30JbHOr0 noxaporymenus (AYAIl)
SIBJISIIOTCSI YCTAHOBKAMHM OOBEMHOTO TOXAPOTYIIECHUS U TMPUMEHSIOTCS IS TY-
meHus (JTUKBUAAIMU) TokapoB nojakinacca A2 u kinacca B mo I'OCT 27331-87
[29] oObeMHBIM crTOcOOOM B momernieHusIXx oobemoM 10 10000 M°, BBICOTOI He
6osiee 10 M U ¢ mapaMeTpPOM HErePMETUYHOCTH, HE TPEBBIMIAIONIUM YKa3aHHOTO
B Ta0i. 12 [Ipunoxenus 5 HITb 88-2001* [19].
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[Ipu 3TOM AOIycKaeTcsi HaJIMYUE B YKa3aHHBIX MOMEIIEHUSIX TOPIOYMX MaTe-
pHAJIOB, TOPEHHUE KOTOPBIX OTHOCHUTCS K mokapam noakiacca Al mo 'OCT 27331,
TYLIEHUE KOTOPHIX MOXKET OBITh OCYIIECTBICHO PYYHBIMU IITATHBIMU CPEICTBAMU
B KoymuecTBax, npeaycmorpennsix [I16 01-03 [72] u HITB 155-2002 [79].

B nomemenunsax kareropun A u b no B3peiBonokapoonacHoctyd no HIIb
105-03 [50] u I1YD [51] nomyckaeTcst nmpuMenenue 'OA, mONyYHBIINX COOT-
BETCTBYIOILIEE CBHUJIETEIHCTBO O B3PBHIBO3ALIUIIEHHOCTH 3JIEKPOOOOPYI0BaHNUS,
BbIJIAHHOE B YCTAHOBJIEHHOM TMOPSAKE, U HUMEIOIIHUX HEOOXOIUMbIH YpOBEHb
B3pPbIBO3AILUTHI UJIM CTENEHb 3aIUTHI 000JI0UKH AeKkTpuueckux yacteil ['OA.

[Ipu sTOM KOHCTpyKTHBHOE ycTpoicTBO ['OA mpu ero cpabaTbIBaHUU
JOJIKHO MCKJIF0YaTh BO3MOYKHOCTh BOCIUIAMEHEHHS B3PBIBOOIIACHOM CMECH, KO-
TOpast MOKET HAXOJUTHCS B 3alMIIAEMOM MOMEIIEHUH, YTO AOJHKHO OBITh MOJ-
TBEPKIEHO COOTBETCTBYIOIIMM MCIBITAHUEM IO METOJUKE, MIPUHATOW B yCTa-
HOBJICHHOM TOPSIIKE.

[Ipy MpPOEKTUPOBAHUM YCTAHOBOK JOJKHBI OBITh MPUHSATHI MEPHI, HUCKIIIO-
Yaroniue BO3MOKHOCTh BOZHUKHOBEHUS 3arOpaHUi B 3alIUIIAEMbIX TOMEIICHU-
ax oT npumeHsieMbix ['OA.

JlonyckaeTcss MpUMEHEHUE YCTAaHOBOK JJIsl 3alIUThl KaOEIbHBIX COOpYXke-
Hyi (TOMYITaXKH, KOJIEKTOPBI, MAXThI) 066eMoM 10 3000 M° i BBICOTOI HE 60-
nee 10 M, mpu 3HAYEHUAX MapaMeTpa HETepMETUYHOCTH MOMEIIEHUs1 He Ooee
0,001 M u IIPA YCIIOBUM OTCYTCTBHUS B BJIEKTPOCETAX 3ALIUIIAEMOTO COOPYKE-
HUSl YCTPONCTB aBTOMATUYECKOTO MOBTOPHOI'O BKIIFOUECHHS.

[IpyMeHeHue yCcTaHOBOK /JIsl TYLIEHHUS MOKApOB B MOMEUIEHUSAX ¢ Kalens-
MU, 3JIEKTPOYCTAaHOBKAMHU M 3JIEKTPOOOOPYIOBaHUEM, HAXOASIIMMUCS MOJ Ha-
NpsDKEHUEM, JTOMYCKAaeTCsl MPU YCJIOBUH, €CJIM 3HAUEHHUE HaIpsHKEHUs He Ipe-
BBILIAET MIPEAEIBHO IOMYCTUMOr0, Yka3aHHoro B T/ Ha koHkpeTHbI TN ['OA.

VYcTaHOBKH 00BEMHOTO a3pO30JIbHOTO MOKAPOTYIICHHSI HE 00€CIEeYnBaIOT
MOJIHOTO MPEKpaILEeHUs TOpeHUs (JUKBUAAIMH MOXKapa) U HE JOJDKHBI MpUMe-
HATHCA ISl TYLICHUS:

a) BOJIOKHHUCTBIX, CBIIYyYUX, NOPUCTBIX W JPYTUX TOPIOYHUX MATEPUAJIOB,
CKJIOHHBIX K CAaMOBO3TOpaHUIO U (UJIK) TICHUIO BHYTPH cJios (0O0beMa) BellecT-
Ba (ApeBECHbIC OMUIIKH, XJIOMOK, TpaBsiHas MyKa U Jp.);

0) XMMUYECKUX BEIECTB U UX CMECEH, MOIMMEPHBIX MATEPUATIOB, CKIIOH-
HBIX K TJICHUIO U TOPEHUI0 0€3 10CTyIa BO3/1yXa;

B) THUJIPUJ0B METAJJIOB U MUPOGOPHBIX BEUIECTB;

I') MOPOIIKOB METAJIJIOB (MarHui, TUTaH, HUPKOHUU U JIP.).

Hcnonp3oBanue no pemennto 3akazunka AYAII s mokanusannu noxapa
BELIECTB U MaTEpUAIIOB, NP TylIeHUH KOTOopbix AY Al He oGecnieunBaroT noJ-
HOTO MPEKpAIEHUs TOPEHHs, HE HCKIIOYAaeT HEOOXOAMMOCTH O00OpYIOBaHUS
MOMEIICHUM, B KOTOPBIX HAXOAATCS WU OOpalllatoTCsl yKa3aHHbIE BEIIECTBA U
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MaTepHualibl, YCTAHOBKAMHU MOXAPOTYIICHUS, MPEAYCMOTPEHHBIMU COOTBETCT-
BYIOUIMMU HOpPMamMu M MpaBUIaMH, BEJOMCTBEHHBIMHU MEPEUHSMH, IPYTUMH
JNEHUCTBYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMH, YTBEPKICHHBIMU U BBEJICHHbI-
MU B JIECTBUE B YCTAHOBJIIEHHOM MOPSJIKE.

3anpemaercs npumenenue AY All:

a) B MOMEIIEHUSAX, KOTOPbIE HE MOTYT OBITh MOKUHYTHI JIIOABMU JI0 Hayaia
paboThl reHepaTOPOB;

0) B MOMEIICHUAX ¢ OOJBIINM KOJUUecTBOM Jitofel (50 yenoBek u 6oee);

B) B IIOMEILEHUAX 31aHui U coopyxkeHuil 1l u H1Xke cTeneHn oruecToiko-
ctu o CHull 21-01-97 [52] ycTaHOBOK C HMCMOJIB30BaHUEM T'€HEPATOPOB OTHE-
TyIIAIIeTo a’po30Jisi, uMermux temneparypy 6osnee 400 °C 3a npenenamu 30-
HbI, oTcTOsIIEH HA 150 MM OT BHEITHEN MOBEPXHOCTU F€HEPATOPA.

VYCTaHOBKM JTOJKHBI UMETh aBTOMAaTUYECKOE W JUCTAHIMOHHOE BKJIIOYE-
Hue. [IpuBenenue B neiicteue I'OA HOIKHO OCYIIECTBIATHCS C TOMOIIBIO dJIEK-
TPUYECKOTO MyCKa M0 aJITOPUTMY, ONPEAEISIEMOMY B COOTBETCTBUU C MPUIIOKE-
nuem 10 HITb 88-2001* [19]. 3ampeiaercs B cOCTaBe YCTAaHOBOK HCIOJIB30-
BaTh F€HEPATOPHI C KOMOMHUPOBAHHBIM ITYCKOM.

MecTHBIN ITYCK YCTAaHOBOK HE JIOITYyCKAaeTCs.

Anposzonbubie AYII Bkirouator B ceOsi:

a) MOKapHbIE U3BENIATENH;

0) mpuOOpBI U YCTPOWCTBA KOHTPOJIA U YIPABIEHUSI YCTAHOBKOW U €€ 3Je-
MEHTaMHU;

B) yCTpoiicTBa, 00€CleUnBaOIINE 3JIEKTPONUTAHUE YCTAHOBKH M €€ 3Je-
MEHTOB;

r) Huiei@bl NOKapHON CUTHAIM3ALMY, a TAK)KE DJIEKTPUUYECKHE 1IeNU NUTa-
HUSl, YIPABJIEHUS U KOHTPOJISI YCTAHOBKHU U €€ AJIIEMEHTOB;

1) TeHepaTOpbl OTHETYIIAIIETO a3pO30JIs;

€) ycTpoiicTBa, (GOPMHUPYIOIINE U BbIIAIOIINE KOMAHIHbIE UMITYJIbChI HA OT-
KJIFOUEHUE CUCTEM BEHTWISLMH, KOHIUIMOHUPOBAHUS, BO3YIIIHOTO OTOIJIEHUS U
TE€XHOJOTUYECKOro 00OpYJOBaHMS B 3allMIIAEMOM IOMEIIECHUU, Ha 3aKpbITUE
MPOTUBOMNOKAPHBIX KJIANAHOB, 3aCJIOHOK BEHTUJISILMOHHBIX KOPOOOB U T. I1.;

) ycTpoicTBa Jj1si OJIOKMPOBKM aBTOMAaTUYECKOI0 MyCcKa YCTAHOBKU C WH-
JIUKaluen OJIOKMPOBAHHOIO COCTOSIHUS MPU OTKPBIBAHUM JIBEpEd B 3alllMIae-
MO€ MIOMEILIEHHUE;

3) yCTpOiCTBa 3BYKOBOW M CBETOBOM CHTHAJIM3allMU U OMOBELIEHUS O cpa-
0aThIBaHUM YCTAHOBKU U HAJMYMU B MOMEIEHUN OTHETYIIAIIErO a3p030JIs.

HcxonHbsIMU JaHHBIMU U1 pacdeTa U npoektupoBanus AY All sBistores:

a) Ha3HAYEHUE IOMEUICHUS U CTENEHb OTHECTOMKOCTH OTpa)KAarolIux
CTPOUTENBHBIX KOHCTPYKIMH 31aHUs (COOPYKEHUS);

0) reoMeTpuuecKue pasMepbl MomemieHus (00beM, IUIoLaAb Orpa)aaro-
X KOHCTPYKIUH, BBICOTA);
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B) HAJIMYWE W IUIONIAb MMOCTOSHHO OTKPBITHIX MTPOEMOB U UX pacrpeere-
HUE TI0 BBICOTE TIOMEIICHUS;

T') HAJTUYHE U XapaKTEPUCTUKA OCTCKIICHUS;

1) HATMYNE W XapaKTEPUCTHKA CHCTEM BEHTHJISAIIUU, KOHIUITMOHUPOBAHHSI
BO3/IyXa, BO3IYIIIHOT'O OTOILJICHUS;

€) MepeyueHb W MOKa3aTeIu MOKapHON OMAaCHOCTH BEIIECTB U MaTepUAJIOB
no 'OCT 12.1.044-89 [53], Haxoagmuxcs Wik 00paIlaruxcsi B TOMEIIEHUH
¥ COOTBETCTBYIOLIUI MM Kitacc (mozakiace) moxkapa mo 'OCT 27331-87 [29];

K) BEJIWYHMHA, XapaKTep, a TakKKe CXeMa pachpelesicHUs TOXXapHOW Ha-
TPY3KH;

3) pacCTaHOBKa M XapaKTEPUCTHUKA TEXHOJIOTHIECKOTO 000PYI0BaHUS;

n) kareropus nomenienuit nmo HIIb 105-03 [50] u xmaccer 308 no 1IYVD
[51];

K) pabodasi TeMIiepaTypa, JaBJICHHE W BIAKHOCTh B 3alIUIIACMOM ITOME-
ICHUH;

1) HAJTMYIKE JIFOJICH U BO3MOYKHOCTh UX dBAaKyaIllH JIO MTyCKa YCTaHOBKH;

M) HOpPMAaTHBHasl OTHETYyIIalias CoCOOHOCTh BHIOPAHHBIX TUIOB T€HEpa-
topoB (onpenensiercss no HIIb 60-97 [49], nns pacueroB Oepercs MakCHUMalb-
HOC 3HaUE€HHWE HOPMATUBHOW OTHETYIIAIIEH CIIOCOOHOCTH 1O OTHOIICHHIO K I10-
’KapoOoTacHBIM BEIIECTBAM M MaTepuagaM, HaXOMISIIUMCS B 3allUIIAcMOM II0-
MEIEHUH), IPYTUe IMapaMeTphl TC€HEPATOPOB (BBICOKOTEMIEPATYPHBIC 30HBI,
MHEPIMOHHOCTh, BpEMS M0/1a4u U BpeMs paboThl);

H) MpeJeabHO JOMYCTUMBIE JaBICHUE M TeMIIEpaTypa B 3aIUIIaeMOM I10-
MEIIEHUU (M3 YCIOBUS TPOYHOCTH CTPOUTEIBHBIX KOHCTPYKIIUHA WM pa3Me-
IIEHHOTO B TIOMEIIEHUU 00OpPYJOBaHUsI) B COOTBETCTBUU C TPEOOBAHUAMMU II. 6
I'OCT P 12.3.047-98 [54].

Pa3mernieHune reHepaTopoB B 3alMINACMbIX TTOMEIICHHUIX JTOKHO HCKITIO-
4aTh BO3MOXKHOCTH BO3JICUCTBHS BBICOKOTEMIIEPATYPHBIX 30H KaXKIOTO reHepa-
TOpa:

a) 30HBI ¢ TeMreparypoit 6osnee 75 °C Ha mepcoHas, HaXOASIIUHCA B 3a-
ITUIIIAEMOM TIOMEIIICHUH VI UMEIONINI TIOCTYI B IAaHHOE IMOMeIeHne (Ha CITy-
Jail HECAaHKIIMOHUPOBAHHOT'O MJTU JIOKHOTO CpabaThIBaHUS TEHEPATOPA);

0) 30HBI ¢ TeMrepatypoii 6osiee 200 °C Ha XpaHUMbIE WK OOpaIaroIIrecs
B 3aIUIIIAEMOM TOMEIIEHUN CrOpaeMbIe BEIIECTBA M MaTepUabl, a TAKKE CTO-
paeMoe 000pyI0BaHUE;

B) 30HHI ¢ TeMreparypoit 6onee 400 °C Ha npyroe obopyaoBaHue.

JlanHBIE O pa3Mepax OMacCHBIX BBICOKOTEMIIEPATYPHBIX 30H T'€HEPAaTOPOB
HEO0OXO0IMMO TPUHUMATh U3 TEXHUYECKOU nokymeHTaruu Ha [TOA.

[Tpr HEOOXOAMMOCTH CIEAYyeT MpelycMaTpPUBaTh COOTBETCTBYIONINE KOH-
CTPYKTHBHBIC MEPONPHUSITHS (3aITUTHBIC dKPAHBI, OTPAXKJACHUS U T. 1.) B IEISIX
WCKITIOUCHUST BO3MOXKHOCTH KOHTaKTa IepCOHANIa B TOMENICHUH, a TaKXKe
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CropaeMbIX MaTepuanoB U 00OpPYJOBaHUS C OMACHBIMU BBICOKOTEMIIEPATYpPHBI-
Mu 30HamMu ['OA. KOHCTpYKIIHS 3allIUTHOTO OTPa)KJI€HUsI T€HEPATOPOB JOJKHA
OBITh BKJIIOYEHA B IPOEKTHYIO JOKYMEHTAIMIO HA JaHHYIO YCTAHOBKY U BBINOJ-
HEHa C yYeTOM PEKOMEHJIalluii U3TrOTOBUTEINSI IPUMEHEHHBIX T'€HEPATOPOB.

Pa3mernienune renepaTopoB B NMOMEILIEHUSX JOJDKHO oOecredyuBaTh 3aj]aH-
HYI0 MHTEHCHBHOCTH IO/Ia4, CO3/IaHME OTHETYIIAIled CIOCOOHOCTU a’po30Jis
HE HU)XKE HOPMATUBHOM M pPaBHOMEPHOE 3aIOJIHEHHE OTHETYHIAIIMM a3p030JIeM
BCero o0beMa 3alUIlaeMoro NOMEIEHHUS, C YYETOM paHee U3JI0KEHHBIX TpeOo-
BaHui. [Ipu 3TOM OMycKaeTcs pasMeIEeHue FreHEPATOPOB SIPYyCaMMU.

Pa3Mmeriate reHepaTopbl HEOOXOUMO TaKUM 00pa3oM, YTOOBI UCKIIOUUTH
MOMalaHke a’pO30JIbHOW CTPYU B CTBOP MOCTOSIHHO OTKPBITBIX MPOEMOB B OT-
paXIaroNIUX KOHCTPYKIIUSX TTOMEIICHUS.

VYcraHoBKa 1oJpkHa 00ecneurBaTh 3a1€P/KKY BBIITYCKa OrHETYIIAIIETO a3po-
30JI B 3alllMIIIaéMOe TOMEUIEHHE Ha BpeMs, HEOOXOUMOe JUIsl IBaKyalluu JIIOeH
10CJI€ MOJIa4X 3BYKOBOI'O M CBETOBOI'O CHTHAJIOB OMOBELIEHUSI O MyCKe reHepaTo-
pPOB, a TaKkXe MOJHOM OCTAaHOBKM BEHTWISILIMOHHOTO OO0OpYIOBaHMSA, (3aKPBITHS
BO3/1YIIHBIX 3aCJIOHOK, IPOTHBOIOKAPHBIX KJIaaHoB U T. I1.), HO He MeHee 30 c.

['eneparopsl crnegyer pazMeniaTh Ha MOBEPXHOCTH OTPa)KAArOUIUX KOHCT-
PYKIIUIA, Oropax, KOJOHHAX, CIIEIUAbHBIX CTOMKAaX U T. M., U3TOTOBJICHHBIX U3
HECTOPAaeMbIX MaTEepUaNIOB, WU JOJKHBI ObITh MPEAYCMOTPEHBI CIICIUAIHHBIC
11aThl (KPOHILITEWHBI) U3 HECTOPAEMbIX MATEpPUAJIOB MO/ KPEIUICHUE reHepaTo-
POB C y4eToM TpeOOBaHUI OE30MAaCHOCTU, W3JIOKEHHBIX B TEXHUYECKOU JTOKY-
MEHTAIIMU Ha KOHKPETHBIM TUI TeHepaTopa.

Pacnionoxenue reHepaTopoB B 3alMUIAEMbIX MOMELIEHUAX AOJKHO obec-
NEeYMBaTh BO3MOKHOCTh BH3YaJIbHOI'O KOHTPOJS LEIOCTHOCTH HX KopIyca,
KJIEMM U TOJKJIIOUEHMsI LieTeld MycKa reHepaTOpOB U BO3ZMOXHOCTh 3aMEHBI
HEUCIIPaBHOI'O T€HEepaTOpa HOBBIM.

Tpebosanus K 3auguuiaemvim nOMeueHUAM

[Tomernienusi, 000pyJOBaHHBIC aBTOMAaTUYECKHUMHU yYCTAHOBKAMH a3PO30Jib-
HOTO TOXApPOTYIICHHSI, JOJDKHBI ObITh OCHAIICHBI yKA3aTeIsIMH O HAJUYHUA B
HUX YCTAaHOBOK. Y BXOJIOB B 3allIMIACMbIC MOMEIICHHS JOJDKHA TPETyCMATPH-
BaThbcs curHanausanus B cootBercTBun ¢ [OCT 12.4.009-83 [16].

[TomemeHusi, 000pyI0BaHHBIC YCTAHOBKAMH, JODKHBI OBITH IO BO3MOYHO-
CTH TepMETHU3UPOBaHbI. JIOKHBI OBITH NMPHHSATHI MEPhl MPOTHB CaMOOTKpbIBA-
HUSI IBEPEil OT N30BITOYHOTO JIABJICHUS, ONPEICICHHOTO B COOTBETCTBUU C 00SI-
3aresbHBIM Tpuiokenuem 11 HITB 88-2001* [19].

B cucremax B031yXOBOAOB OOIIEOOMEHHOW BEHTWISIMH, BO3IYIIHOTO
OTOIUICHUSI ¥ KOHJIUI[MOHUPOBAHMS BO3JyXa 3alUIIAeMbIX MOMECINCHUH HEOO-
XOJMMO TPEIyCMAaTPUBATh BO3AYIIHBIC 3aTBOPHI MJIM MPOTHBOIIOXKAPHBIC KJia-
naHbl B Ipe/ieiax MPOTHBOMOKAPHBIX OTCEKOB.
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[Tpu moxxape HEOOXOAUMO TPEIyCMATPUBATH 10 BKIIFOUEHHUS YCTAaHOBKHU
aBTOMAaTHYECKOE OTKJIFOUEHHWE CHUCTEM BEHTWISIIIMM, BO3IYITHOTO OTOIUICHHUS,
KOH/JMIIMOHUPOBAHUS, JTBIMOYJIAJICHUS M TOANOpPa BO3AyXa 3allUINaeMbIX IO-
MEMICHWH, a TaKKe 3aKpPhITHE BO3AYIIHBIX 3aTBOPOB HIIM MPOTHUBOIMOKAPHBIX
kinana”oB. [Ipu 5ToM Bpemst UX MOJIHOTO 3aKPBITUS HE JTOJDKHO MpeBbimath 30 c.

Jlnst ynaneHust a’3po30Jis Mocie OKOHYaHUsI paboThl YCTAHOBKU HEOOXOIH-
MO HUCIIOJI30BaTh 00II€0OMEHHYI0 BEHTHIISIIIUIO ToMenieHui. JlomyckaeTcs s
ATOH 1IeNIM MPUMEHSATD MEPEIBUKHBIC BEHTUIISIIIHOHHBIE YCTaHOBKH.

Tpebosanusa de3onacnocmu

[Ipy nMpoeKTUpOBAaHUU YCTAHOBKH HEOOXOAMMO YUYHMTHIBATH M COONIOAATH
TpeOoBaHUs 0€30MACHOCTH, U3JIOKEHHBIE B TEXHUYECKOW JOKYMEHTAI[MU Ha re-
HepaTopsl W npyrue snemeHTsl ycraHoBku, ['OCT 2.601-95 [35], T'OCT
12.0.001-82 [55], [TYD-98 [51], HacTosuX HOpMaX, IPYTUX JEUCTBYIOIIUX
HT/I, yrBep:K1€HHBIX U BBEICHHBIX B YCTAHOBJIEHHOM IOPSJIKE.

B npoekrax yCTaHOBOK, a TaK€ B DKCIUTyaTallMOHHBIX JOKYMEHTAX JOJIK-
Hbl OBITh MPEAYCMOTPEHBI MEPONPUATHS MO HCKIIOYEHHUIO CIYyYalHOIrO IycKa
YCTAaHOBOK MOKApOTYIIEHUS M BO3JAEUCTBUS ONAacHbIX (PaKkTopoB pabOThl reHe-
paTopoB Ha MepcoHaNl (TOKCMYHOCTH OTHETYIIAIIEro a3po30Jsi, BHICOKOW TEM-
nepaTypsl a’3po30JbHOM CTPYH M KOpITyca T'€HEpAaTOpPOB, TPABMUPOBAHUS YEJIO-
BEKa MpU €ro nepeBUKEHUHU B YCIOBUAX MOJIHON NOTEPU BUJIUMOCTH).

Mecra, re OpOBOASTCS HWCHBITAHUS U PEMOHTHBIE pPabOTHl YCTaHOBOK,
JOJKHBI OBITH 00OPYIOBaHbI MPENYNPEKIAIOIIUMH 3HAKAMH CO CMBICIOBBIM
3HaueHueM «OctopoxHo! IIpoune onacuHoctu» no 'OCT 12.4.026—-76* [56] u
nosicHsironen Haanucbto «Mayt ucnbitanus!» unu «PeMoHT», a Takxke obecrie-
YeHbl MHCTPYKIUSAMU U MTpaBUiIaMu 0€30aCHOCTH.

BxoauTe B momenieHrne IMocie BBIMYCKAa B HETO OTHETYLIAIIETO a’po30Jis
710 MOMEHTA OKOHYAHHUS MPOBETPUBAHUS PA3PEIIAETCS TOIBKO IMOCIE OKOHYAHHUS
paboThl YCTAHOBKU B CPEACTBAX 3aIUTHI OPTraHOB JIbIXaHUS, TPETYCMOTPEHHBIX
TEXHUYECKOU JOKYMEHTAlUEN HAa T€HEPATOPHI.

[lepen cnayeil B AKcITyaTallMi0 YCTAHOBKA JIOJDKHA MOJIBEPraThCsi OOKATKE B
TedyeHue He MeHee 1 mecsaua. [Ipu 3ToM AOIKHBI TPOU3BOIUTECS (PUKCAUU aBTO-
MAaTHYECKUM PETUCTPALMOHHBIM YCTPOMCTBOM WM B CHELMAIBHOM KypHAJE yde-
Ta JEKYPHBIM MEPCOHATIOM (C KPYIJIOCYTOYHBIM NpeOBbIBAHUEM) BCEX CIy4yacB
cpabaThIBaHMA MOKAPHOM CUTHAJIM3ALMU WM YIPABJIEHUS] AaBTOMATUYECKUM ITyC-
KOM YCTaHOBKM C MOCJEIYIOLIUM aHAIU30M MX NpUuMH. [Ipy oTcyTCTBUM 32 3TO
BpeMs JIOKHBIX cpabaThIBaHWN WIIM UHBIX HAPYLIEHUH YCTaHOBKA MEPEBOJIUTCS B
aBTOMAaTHUYECKUU pexxuM padoThl. Eciu 3a ykazaHHbIM nepruosi ObUTH 3aperucTpu-
pPOBaHbI COOM, YCTAaHOBKA MOJIEKUT TOBTOPHOMY PETYJIMPOBAHUIO U ITPOBEPKE.

HcnpiTanre paboTOCIOCOOHOCTH YCTAaHOBKHM MPU KOMIUIEKCHOM MpPOBEpKE
JOJKHO ITPOBOJUTHCS ITyTEM U3MEPEHHsI CUTHATIOB, CHUMAEMBbIX C KOHTPOJIBHBIX
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TOYEK OCHOBHBIX (DYHKIIMOHAJIBbHBIX Y3JIOB M3BELIaTe]Ieil 1 BTOPUYHBIX MPHOO-
pOB 10 cxeMawm, npusBeaeHHbIM B T/I. IIpu 3TOM B KauecTBe Harpy3Ku Ha JIMHUU
MIyCKa MOTYT OBITh UCIOJIb30BaHbI UMHUTATOPBI T€HEPATOPOB OTHETYILAIErO ad-
pPO30JIs1, DJIEKTPUYECKNE XapaKTEPUCTUKU KOTOPBIX JOJIKHBI COOTBETCTBOBATH
XapaKTEPUCTUKAM YCTPOMCTB IyCKa F€HEPATOPOB.

Craya CMOHTMPOBAaHHOM YCTAaHOBKM IMPOU3BOJIUTCS IO PE3yJIbTaTaM KOM-
MJIEKCHOM MPOBEPKU M OOKATKH, IPU 3TOM JIOJKHO OBITh COCTaBJICHO 3aKIOYe-
HUE (aKT) KOMHUCCHH, ONpPEIEsIoNniee TEXHUIECKOe COCTOsSIHUE, PaboTOoCoco0-
HOCTb M BO3MOXHOCTbH €€ JKCIUTyaTaluu. B cocTaB KOMUCCHH MO NPUEMKE B
DKCIUTYaTallUK0 YCTAaHOBKH JIOJKHBI BXOJWTH NPEACTABUTEIN AJIMUHUCTPALUU
00BEKTa, OpraHu3aluid, COCTABUBIIMX TEXHUYECKOE 3aJaHHe, BBIMOJHSIBIIMX
IIPOEKT, MOHTAX YCTAaHOBKH.

Tpebosanusa k annapamype ynpagienus

Kpome o0mux TpeOoBaHM amnmaparypa YHpaBi€HUS aBTOMAaTUYECKHUMU
YCTaHOBKAMH a3pO30JIbHOTO MOKAPOTYIICHU (Jajiee Mo TeKCTY 3TOro Mojapas-
Jiena — yCTaHOBKaMHU) JTOJKHA 00eCIeunBaTh:

a) IUCTAaHIIMOHHBIM MyCK yCTaHOBKHU (y BXOJOB B 3allIMIAEMbIC TTOMEIIIE-
HUS, JIOMYCKAETCs B MOMEIIEHUH TOXAPHOTO MOCTa);

0) aBTOMaTHUYECKH KOHTPOIb JJICKTPUUECKUX IETeil ympaBiIeHHs MyCKO-
BBIMU YCTPOICTBaMU U 1IeNel MyCKOBBIX YCTPOICTB Ha OOPBIB;

B) 3aJIepP’KKY BBIITyCKa OTHETYIIAIIErO BEIIEeCTBA HA BpeMs, HEOOXOIMMOE
JJI dBaKyalllHl JItOJIeH, OCTAHOBKM BEHTHJIALIMOHHOTO O00OpYAOBaHUsS, CUCTEM
KOH/JMIIMOHUPOBAHUS, 3aKPBITUS BO3AYLIHBIX 3aCIOHOK, MPOTHBOMOXKAPHBIX
KJIAlIaHOB | T. JI. TIOCJIE TOJa49i CBETOBOTO U 3BYKOBOTO OIIOBEIICHHS O MOXKape,
HO He MeHee ueM Ha 10 c. HeoOxoammoe Bpemsi SBaKyalliu W3 3aIIUIAEMOTO
nomelnieHus cienyet onpeaensats mo FOCT 12.1.004-91 [5];

T') OTKJTIOYEHHE aBTOMATUYECKOTO MyCKa YCTAHOBKH C WHAMKAIIMEH OTKITO-
YEHHOTO COCTOSIHHS MPH OTKPBIBAHUH JIBEPEH B 3aIUIIAEMOE MTOMEIICHUE.

YcTpoiicTBa TMCTAHIIMOHHOTO MyCcKa YCTAaHOBOK CIIEAYET pa3MelnaTh y dBa-
KyallMOHHBIX BBIXOJIOB CHApY)XH 3aIIMIIAEMOT0 TMOMEIICHUs. YKa3aHHBIE YCT-
pOMCTBA JIOJIKHBI OBITH 3amiuieHbl B coorBeTcTBUM ¢ ['OCT 12.4.009-83 [16].

Pasmemienne ycTpoiCTB AUCTAHIIMOHHOTO MyCKa JOIYCKAeTCs B IMOMEIIIe-
HUSX TOXKaPHOTO TOCTa WU APYrOM TOMEUIEHUH C TMEPCOHATIOM, BEAYIINM
KPYTJIOCYTOYHOE JIEKYPCTBO.

Ha nBepsix B 3ammiaeMbie TOMEHICHHS HEOOXOIUMO MpeaycMaTpuBaTh
YCTpOMCTBA, BBIJAIOIINE CUTHAT HA OTKIIOYCHHE aBTOMAaTUYECKOTO MycKa ycTa-
HOBKH TTPU UX OTKPHIBAaHUU.

Pa3zmemienre yCTporCTB OTKIIFOUEHUS U BOCCTAHOBIIEHUSI aBTOMATHYECKOT O
MycKa JOJKHO MPOU3BOAUTHCS B TIOMEIICHUH MOKapHOTO MOCTa WIH B IPYTrOM
MOMEIIEHUH C IEPCOHATIOM, BEAYIINM KPYTJIOCYTOUHOE JIEKYPCTBO.
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YcTpocTBa BOCCTAaHOBJIEHUST ABTOMATHUYECKOIO MYyCKa, 3AIUIIEHHBIE OT
HECAHKIIMOHUPOBAHHOTO JOCTYIA, MPU HEOOXOJAUMOCTH MOTYT YCTaHABIMBATh-
Cs Y BXOJIa B 3aIMIIIAEMOE OMELICHUE.

Tpeﬁoeamm K cuzHaiuzauuu

B nmomemennsix, 3anuiaeMbIx aBTOMaTHIECKUMHU YCTAaHOBKAMH adP030JTb-
HOTO TIOKapOTYIICHUS, M Tepe]l BXOJaMU B HUX JIOJDKHA MPETyCMaTPUBATHCS
curnanuzanus B coorBercteur ¢ ['OCT 12.4.009-83 [16].

CMeEXHBIE TIOMEIIEHUS, UMEIOIINE BBIXOJbI TOJIBKO UYepe3 3alluIacMbIe
MTOMETICHHSI, JIOJDKHBI OBITh 000PYI0BaHBI AHAIOTHYHON CUTHATU3AIUCH.

[lepen BXomaMu B 3alIMIaeMble MOMEIICHUS HEOOXOIUMO MPEeayCMaTpH-
BaTh CUTHAIM3AINIO0 00 OTKIIFOUCHUH aBTOMATHYECKOTO ITyCKa YCTAaHOBKH.

B momernieHny moxapHOTo TOCTa WM JIPYTrOM IMOMEIIEHUHN C TIePCOHAIIOM,
BEIYIIUM KPYTJIOCYTOYHOE JIEXKYpPCTBO, KPOME OOIMMX TpeOOBaHUHU JTOKHA
OBITH TPETYCMOTpEHA:

a) CBETOBas W 3BYKOBAs CUTHAJIM3AIMU O HEUCIPABHOCTH YCTAaHOBKH: 00
MCYC3HOBEHNUN HANPSDKCHHUS Ha OCHOBHOM M PE3EPBHOM BBOJAaX 3JIEKTPOCHAO-
KeHUS (3BYKOBOM CUTHAJI OOIIHiN);

0) cBeToBasi cuUrHaiguzamusi o0 OTKIIOYEHUHM aBTOMAaTHYECKOro IMycka (¢
pacu(POBKOMA 1O 3alTUIIIAEMbIM ITOMCIIIEHUSIM).

Ilpumeuanue. B cnydae mpUMEHEHHUs JTBIMOBBIX MOXKAPHBIX M3BEIIATENICH JUIsl 3alUTHI
00BEKTa B KOMIUIEKTE C aBTOMAaTHYECKOHN YCTAHOBKOM a3p030JIbHOTO TMOKAPOTYIICHHUS HEOO-
XOJIUMO TPEAyCMaTPUBATh MEPOTIPUSTHS, UCKITIOUAOININE JIOKHBIC cpabaThIBaHUS yKa3aHHBIX
M3BelIaTeNe B MOMEIICHUSX, B KOTOPbIE BO3MOKHO MOMaaHue a’3pO30JbHBIX MPOIYKTOB OT
CpaboTaBIIMX TEHEPATOPOB OIHETYIIAIIETO a3PO30JIS.

MeToanka pacyera aBTOMaTH4€CKHX YCTAHOBOK 2a3P030JbHOI0
MOKAPOTYLLICHUSA

1. CymmapHas macca 3apsia a’po3oJieo0pasyromiero coctaBa Maoc, KT,
HeoOXouMast JIJIsl JIMKBUAAIMY (TYIIEHHUS) TToKapa 00bEeMHBIM CIIOCOOOM B MO-
MELIEHUH 33JJaHHOT0 00beMa U HETEPMETUYHOCTH, Onpeaessercs no Gopmyse

Mpoc =K1 Ky K3 Ks gy 1V, (6.1)

rae  K; — xoadduument, yduThiBalOmMi HEPaBHOMEPHOCThb pacCIpeaesICHHUs
a’po30Jis 1o BbicoTe nomenieHus; K; — ko3 puuueHT, yuuThIBatOINi BIUsSHHAE
HErepMETUYHOCTH 3allMIlaeMoro nomemeHus; Ks — koapuiureHT, yuuToiBao-
Ml 0COOEHHOCTHU TYyIIEHUs KalOelned B aBapuUWHOM pPEXHUME IKCIUTyaTallHH;
K4y — koaddunrierT, yuynuThiBatonmii 0COOCHHOCTH TYIIEHUs! Kabenei nmpu pas-
JUYHOM MX OPUEHTALIMU B IPOCTPAHCTBE; (J; — HOPMATUBHASI OTHETYILAIAs CIIO-
COOHOCTh ISl TOTO MaTepuaja Wiu BEIIECTBa, HAXOJALIErocs B 3alUIIAeMOM
MOMEIIEHUH, JJII KOTOPOTO 3HA4Y€HHE (y ABJISETCS HAUOONBIIUM (BEIUYHUHA (y
JIOTKHA OBITH yKa3aHa B TEXHHYECKON TOKYMEHTAIMH HA TEHEPATOp), KI'M
V — 00beM 3aLIHIAEeMOro IOMEIEHHS, M .
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1.1. Koadppuunents ypaBuenus (6.1) onpenensitorcst cienyrommum odpa-
30M:

1.1.1. Koadpduuuent K; npuHHUMAaeTCs paBHBIM:
K1 = 1,0 — mpu BeicoTe momenieHus: He 6onee 3,0 M;
K1 = 1,15 — npu BeicoTe nomenenus ot 3,0 g0 5,0 m;
K1 = 1,25 — npu BeicoTe nnomenienus ot 5,0 10 8,0 m;
Ki = 1,4 — pu BeicoTe nomenieHus ot 8,0 1o 10 m.

1.1.2. Koaddunuent K, onpeaensiercs no hopmyie
Ko =1+ U*t, (6.2)

rie  U* — onpenenennoe no tabin. 6.3 3HaueHUE OTHOCUTEIbHOW MHTEHCUBHO-
CTH MOJA4YM a3p030Jisl IPH JIAHHBIX 3HAUEHUSX MapaMeTpa HErepMETUYHOCTH O U
napameTpa pacupeeseHuss HErepMETUYHOCTH IO BBICOTE 3alUMIIAEMOro MoMe-
LICHHUS \J, ¢t - pa3MepHbIit K03 OUITUEHT, C.

3Ha4YeHUe T, MPUHUMAETCSA PaBHBIM 6 C; 0 — MapaMeTp HErepMETHUYHOCTH
3alUIIAEMOr0 IOMEIECHUs, ONPEAEIAEMBbI KaK OTHOLICHUE CYMMapHOM ILIO-

[a]I1 TIOCTOSIHHO OTKPBITBIX TPOEMOB Z F x o0bemy 3ammimaeMoro momelne-

aus V 5:&
\Y

COTC 3aIuIacMoro nMoMecuICHuA, OHpGIIGJISIGMBIfI KaK OTHOIICHHUC IIIoIaau I10-
CTOSAHHO OTKPBITBIX IIPOCEMOB, PACIIOJIOKCHHBIX B BerHeﬁ IIOJIOBHHE 3alluIiac-
MOI'0 IOMCIICHUA FB, K CYMMapHOI)'I mIomaaun MOCTOSAHHO OTKPBITBIX IIPOCMOB

1.
, M7, Y — IapaMeTp pacupeacsieHus HETEPMETUYHOCTH 1O BbI-

MOMEIIEHUSI, | = £BF 100, %.
1.1.3. Koapdpuument Kz npuHuMaercs paBHbIM:

Ks = 1,5 — 11t kKabeJbHBIX COOPYKEHUI;
Kz = 1,0 — ayist Apyrux coopyKeHUM.

1.1.4. Koapdpuument K, npuHuMaeTcs paBHbIM:

K4 = 1,15 — npu pacnonoxeHuu mpoJIodbHON OCU KaOeJIbHOr0 COOpY-
KEHUS 1MoJ yriom Oosiee 45° K TOPU3OHTY (BEpTUKAJIbHbIE, HAKIIOHHbIE Ka0Oemb-
HbIE KOJUIEKTOPBI, TYHHEIU, KOPUAOPHI U KaOEJIbHBIC IAXTHI);
K4 = 1,0 — B ocTanbHBIX CITydasix.
1.2. Tlpu onpeneneHun pacueTHOro O0bEeMa 3alIUIIAEMOT0 MOMENICHUS
V 006beM 000pyaoBaHuUs, pa3MeNaeMoro B HeM, U3 0011ero oobeMa He BhIUH-
TaeTcsl.
1.3. [Ipu Hanuyuu JaHHBIX HATYPHBIX UCIIBITAHUHN B 3alUIIIAEMOM TTOMEIIIe-
HUU TO TYHIEHUIO TOPIOYMX MAaTE€pUajiOB KOHKPETHBIMH THUIIAMHU T€HEPaTOPOB,
MPOBEJICHHBIX MO MeToAuke, cornacoBanHoil ¢ ®I'Y BHUUIIO MB/J] Poccuwn,
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CyMMapHasi Macca 3apsJioB a’posojieoopasyroiero coctaBa (AOC) st 3a1IUThI
3aJIaHHOTO O0beMa MOMEIIEHUS] MOXET ONPENENAThCA C yUYETOM PE3YJbTaTOB
YKa3aHHBIX UCIIBITAHUM.

2. OnpenenieHre HEOOXOIUMOTr0 OOIIET0 KOJIMYECTBA T€HEPATOPOB B yCTa-
HOBKE.

2.1. OOuiee komuyecTBO TeHepaTopoB N JOMKHO ONpEeaensiThes CleNyro-
UM ycaoBueM: cymma mace 3apsaioB AOC Bcex reHepaTopoB, BXOAAIIUX B yC-
TAHOBKY, JIOJKHA OBITh HE MEHblIE cymMMapHoi macchl 3apsanoB AOC, BblumC-
JeHHOM 1o hopmye (6.1):

=N
D Meox 2M o, 6.3)

i=1

rae Mg, —Macca 3apsga AOC B 0o1HOM reHeparope, Kr.

TOAi
2.2. Ilpu Hanuuuu B a3po30JibHbIX AYII OTHOTUIHBIX FeHEPATOPOB 00I1IEe
konudectBO ['OA N, mIT., TOJDKHO onpeaesiThes 1o hopmyie

N >—A0C (6.4)

[Tonyuennoe apo6Hoe 3HaueHue N OkpyrisieTcs B OOJBIIYI0O CTOPOHY 0
LEJI0r0 Yuca.

2.3. PekoMeHiyeTcs obuiee KoIM4ecTBO reHepatopoB N OTKOPPEKTUPOBATH
B CTOPOHY YBEJIIMYEHUSI C YYETOM BEpOSITHOCTH CpalaThIBaHUS MPUMEHSEMbIX
reHepaTopoB JUIsl 00ecreyeHus 3aIaHHON 3aKa3uYMKOM HaJeKHOCTH YCTAHOBKHU.

3. Onpenenenue anropuTma Mmycka reHepaTopoB.

3.1. Tlyck reHepaTOpOB MOKET MPOU3BOJAUTHCS OJHOBPEMEHHO (OIHOMU
IpyNnou) uiu, B LEIAX CHUKEHUS U30BITOYHOrO JaBJICHHS B MOMEUICHUH, He-
CKOJIbKMMU IpyliaMu 0e3 nepepsIBOB B 10ja4e OTHETYHIAIIET0 a3po30isl.

KonuuecTBo renepaTopoB B Ipynme N onpenensercs U3 ycuoBus coOmroe-
Hus TpeOoBanuii nm. 3.2 u 3.3.

3.2. Bo BpeMs paOoThl Kaxa0W Ipynibl Fr€HEpaTOPOB OTHOCHUTENbHAS MH-
TEHCHUBHOCTD 01a4X a3P030J1s JOJIKHA YIOBIETBOPATH YCIOBHUIO

U>U*(cm. . 1.1.2),
rie U — oTHOCUTENbHAs] MHTEHCHUBHOCTb MOJA4YM a3p030Ji1 (OTHOUIEHUE HH-
TEHCUBHOCTH IMOJAa4YM OTHETYIIAIIEro a’po30Jisi K HOPMAaTUBHOM OTrHETYIIaIlel
CIIOCOOHOCTH a3p030J1s [T JaHHOTro THra reneparopos, U =1/qy), ¢t | — un-
TEHCUBHOCTh MOJIa4yM OTHETYIIAIEro aj’po30js B 3alIUIIAEMOE MOMEIIECHHE
(oTHOIIEHUE cymMMapHOU Macchl 3apsga AOC B rpyrine reHepaTopoOB YCTAHOBKH
KO BPEMEHH ee PaboTHl 1 00bEMY 3aIIMIIAEMOTO TOMEIIEHHS), KT - M o-¢ .

3.3. 1306bITO4YHOE JaBIEHUE B TEUEHHE BCEr0 BPEMEHU PabOThl YCTAHOBKH
(cM. mpunoxenue 11) He JOMKHO MPEBBIIATh MPEAEIBHO JOIMYCTUMOIO JaBiie-
HUS B IOMEUIEHUH (C YYETOM OCTEKJICHUS).
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Ecnu tpeGoBanus nn. 3.2 u 3.3 BBINOJHUTH HE MPEACTABIAECTCS BO3MOXK-
HbIM, TO MPUMEHEHUE YCTAHOBKU a’3pPO30JIbHOTO MOXKAPOTYIICHHUS B JAaHHOM
cllydae 3aIrperaercs.

KonnuectBo rpymnmn resepatopoB J onpezensercst U3 yCIoBUs: 00IIee KOJH-
YECTBO UX B YCTAHOBKE JIOJKHO ObITh HE MEHBbIIIE ONpeAeeHHOro B mil. 2.1-2.3.

4. OnpeneneHue yTOYHEHHBIX TAPaMETPOB YCTAHOBKHU.

4.1. ITapameTpsl YCTaHOBKM IOCIIE ONPEAECIEHUS KOJIMYECTBA IPYII I'€He-
paTopoB J M KOJIMYECTBA N€HEPATOpPOB B IpyIIe N MOAjexaT YTOUHEHHIO IO
dbopmynam:

j=J i=n

N"=>>n=>=N; (6.5)

j=1 i=1

M /:oc = Z Mroai = M AOC ? (6-6)

j=J

Tijn = zrrpj d (6.7)

=
*

TI€ Ty — BPEMs pabOTHI yCTAaHOBKHU (IPOMEKYTOK BPEMEHH OT MOMEHTA

M0/IaYM CUTHAJIA Ha MYCK YCTaHOBKHU JO OKOHYaHUS pabOThI MOCIEIHEro reHe-
paropa), ¢; T,; — BpeMs pabOThl IPYIIbl T€HEPATOPOB (IIPOMEKYTOK BPEMEHU

OT MOMEHTA TI0JIaYM CHUTHAJIA Ha MyCK T€HEPATOPOB JAHHOUW TPYIIIBI 10 OKOHYA-
HUs1 pabOThI MOCIEAHET0 TeHepaTopa 3TOM IPYIIbI), C.

4.2. Bo nz0exxaHue MPEBBIIICHUS TaBIICHUS B TIOMEIIICHUH BBIIIIC TIPEICIThb-
HO JIOITYCTUMOTO HEOOXOJIUMO IPOBECTH TOBEPOYHBIA pacyeT MaBICHUS TPH
WCITOJIb30BAaHUHM YCTAaHOBKH C YTOUYHEHHBIMU IMapaMeTpaMu Ha U30BITOYHOE JTaB-
JICHUE B MOMENICHUU B COOTBETCTBUHU C MPHIIOKeHUEM |1 K HacTOAmUM HOp-
MaM. Ecau nmonydeHHOe B pe3ysbTaTe MOBEPOYHOrO pacueTa JaBJIEHUE MPEBbI-
CUT MpPEJEIbHO JIOMYCTUMOE, TO HEOOXOAUMO YBEIUYUTh BpeMsl paboThl ycTa-
HOBKH, YTO MOXET OBITh JJOCTUTHYTO YBEIIMUYEHUEM KOJUYECTBA TPYIIT reHepa-
TOpPOB J MPU COOTBETCTBYIOIIEM YMEHBIIICHUU KOJUYECTBA TCHEPATOPOB B I'PYII-
ne N u (Uin) NPUMEHEHUEM Te€HEPaTOpPOB ¢ OoJiee IITUTEILHBIM BpeMeHeM pado-
Thl. Jlasiee HEOOXOAUMO TTPOBECTH PacueT YTOYHCHHBIX MapaMEeTPOB YCTAHOBKH,
Ha4yMHAas C 1. 1 JaHHOW METOIMKH.

5. Onpenenenue 3anaca reHepaTopoB.

VYcTaHoBKa, KpOME pacyeTHOrO0 KOJMYECTBA T'€HEPAaTOPOB, JAOJKHA HUMETh
100%-us1it 3amac (mo kaxaomy tuiy [OA).

[Tpu Hanmumu Ha 00BEKTE HECKOJIBKUX YCTAHOBOK a’3pPO30JLHOIO MOXKapo-
TYIIEHHs 3aMac reHepaTopoB MPEyCMaTPUBAETCS B KOJIUYECTBE, JOCTATOUYHOM
JUIS. BOCCTAHOBJICHUSI pab0OTOCTIOCOOHOCTH YCTAaHOBKH, CpaOoTaBIlIei B JIFOOOM
13 3alUIAeMbIX TOMEIIEHUN 00bEKTA.

['enepaTopbl TOMKHBI XpaHUTHCS Ha CKJajJe 0ObEeKTa WM Ha CKJIajle opra-
HU3ALMH, OCYIIECTBIISAIONIEH cCepBUCHOE 00CTYKUBAaHUE YCTAaHOBKH.
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Tabmmma 6.3

Iapa-
MeTp
Herep-
MeTHY-
HOCTH

OTHOCHTE/ILHASI HHTEHCHBHOCTH T10a4HM 23Po30uisi B Homemenue U*, ¢,

NPH NapaMeTpe pacnpeneseHnsl HeTepMeTUYHOCTH II0 BbICOTE

3a1MIAeMOoro nomemenus y, %

S,m*

10

20

30 40 50 60

70

80

90

100

0,000
0,001
0,002
0,003
0,004
0,005
0,006
0,007
0,008
0,009
0,010
0,011
0,012
0,013
0,014
0,015
0,016
0,017
0,018
0,019
0,020
0,021
0,022
0,023
0,024
0,025
0,026
0,027
0,028
0,029
0,030
0,031
0,032
0,033
0,034
0,035
0,036
0,037
0,038
0,039
0,040

0,0050
0,0056
0,0063
0,0069
0,0076
0,0082
0,0089
0,0095
0,0101
0,0108
0,0114
0,0120
0,0127
0,0133
0,0139
0,0146
0,0152
0,0158
0,0165
0,0171
0,0177
0,0183
0,0190
0,0196
0,0202
0,0208
0,0214
0,0221
0,0227
0,0233
0,0239
0,0245
0,0251
0,0258
0,0264
0,0270
0,0276
0,0282
0,0288
0,0294
0,0300

0,0050
0,0061
0,0073
0,0084
0,0095
0,0106
0,0117
0,0128
0,0139
0,0150
0,0161
0,0172
0,0183
0,0194
0,0205
0,0216
0,0227
0,0237
0,0248
0,0259
0,0269
0,0280
0,0291
0,0301
0,0312
0,0322
0,0333
0,0343
0,0354
0,0364
0,0375
0,0385
0,0395
0,0406
0,0416
0,0426
0,0436
0,0446
0,0457
0,0467
0,0477

0,0050
0,0073
0,0096
0,0119
0,0142
0,0164
0,0187
0,0209
0,0231
0,0254
0,0275
0,0297
0,0319
0,0340
0,0362
0,0383
0,0404
0,0425
0,0446
0,0467
0,0487
0,0508
0,0528
0,0549
0,0569
0,0589
0,0609
0,0629
0,0648
0,0668
0,0687
0,0707
0,0726
0,0745
0,0764
0,0783
0,0802
0,0820
0,0839
0,0857
0,0876

0,0050
0,0098
0,0146
0,0193
0,0240
0,0286
0,0331
0,0376
0,0420
0,0463
0,0506
0,0549
0,0591
0,0632
0,0673
0,0713
0,0753
0,0792
0,0831
0,0870
0,0908
0,0945
0,0982
0,1019
0,1055
0,1091
0,1126
0,1161
0,1195
0,1229
0,1263
0,1296
0,1329
0,1362
0,1394
0,1426
0,1458
0,1489
0,1520
0,1550
0,1580

0,0050 |0,0050 [0,0050 (0,0050
0,0123 (0,0149 |0,0173 |0,0177
0,0195 (0,0244 |0,0291 |0,0299
0,0265 (0,0337 |0,0406 [0,0416
0,0334 (0,0428 |0,0516 [0,0530
0,0402 (0,0516 (0,0623 |0,0639
0,0468 (0,0602 |0,0726 |0,0745
0,0532 (0,0685 |0,0826 |0,0847
0,0596 (0,0767 |0,0923 |0,0946
0,0658 (0,0846 |0,1016 [0,1042
0,0719 (0,0923 |0,1107 |0,1135
0,0779 (0,0999 |0,1195 [0,1224
0,0838 (0,1072 |0,1281 |0,1311
0,0896 (0,1144 |0,1363 |0,1396
0,0952 (0,1214 |0,1444 10,1477
0,1008 (0,1282 |0,1522 |0,1557
0,1062 (0,1349 |0,1598 [0,1634
0,1116 (0,1414 |0,1672 |0,1709
0,1169 (0,1477 |0,1744 10,1781
0,1220 (0,1540 |0,1814 |0,1852
0,1271 (0,1600 |0,1882 |0,1921
0,1321 (0,1660 |0,1948 |0,1988
0,1370 (0,1718 |0,2012 |0,2053
0,1418 (0,1775 |0,2075 |0,2116
0,1465 (0,1830 (0,2136 [0,2178
0,1512 (0,1885 |0,2196 [0,2238
0,1558 (0,1938 |0,2254 |0,2297
0,1603 (0,1990 |0,2311 [0,2354
0,1647 (0,2041 |0,2366 [0,2410
0,1691 (0,2092 |0,2420 |0,2464
0,1734 (0,2141 |0,2473 |0,2517
0,1776 (0,2189 |0,2525 |0,2569
0,1817 [0,2236 |0,2575 [0,2619
0,1858 (0,2282 |0,2625 |0,2669
0,1898 (0,2327 |0,2673 |0,2717
0,1938 (0,2372 |0,2720 |0,2764
0,1977 (0,2415 |0,2766 |0,2810
0,2015 (0,2458 |0,2811 |0,2855
0,2053 (0,2500 |0,2855 |0,2899
0,2090 (0,2541 |0,2898 |0,2943

0,2127 (0,2582 |0,2940 |0,2985

0,0050
0,0177
0,0299
0,0416
0,0530
0,0639
0,0745
0,0847
0,0946
0,1042
0,1135
0,1224
0,1311
0,1396
0,1477
0,1557
0,1634
0,1709
0,1781
0,1852
0,1921
0,1988
0,2053
0,2116
0,2178
0,2238
0,2297
0,2354
0,2410
0,2464
0,2517
0,2569
0,2619
0,2669
0,2717
0,2764
0,2810
0,2855
0,2899
0,2943
0,2985

0,0050
0,0148
0,0244
0,0336
0,0426
0,0513
0,0597
0,0679
0,0759
0,0837
0,0912
0,0985
0,1057
0,1126
0,1194
0,1260
0,1324
0,1386
0,1448
0,1507
0,1565
0,1622
0,1677
0,1731
0,1784
0,1836
0,1886
0,1935
0,1984
0,2031
0,2077
0,2122
0,2166
0,2210
0,2252
0,2294
0,2334
0,2374
0,2413
0,2451
0,2489

0,0050
0,0114
0,0176
0,0237
0,0297
0,0355
0,0413
0,0469
0,0523
0,0577
0,0630
0,0681
0,0732
0,0781
0,0830
0,0878
0,0924
0,0970
0,1015
0,1059
0,1103
0,1145
0,1187
0,1228
0,1268
0,1308
0,1347
0,1385
0,1423
0,1459
0,1496
0,1531
0,1567
0,1601
0,1635
0,1668
0,1701
0,1734
0,1766
0,1797
0,1828

0,0050
0,0091
0,0132
0,0172
0,0211
0,0250
0,0288
0,0326
0,0362
0,0399
0,0434
0,0470
0,0504
0,0538
0,0572
0,0605
0,0638
0,0670
0,0702
0,0733
0,0764
0,0794
0,0824
0,0854
0,0883
0,0911
0,0940
0,0968
0,0995
0,1022
0,1049
0,1075
0,1102
0,1127
0,1153
0,1178
0,1203
0,1227
0,1251
0,1275
0,1298
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MeToauka pacuera H30BLITOYHOIO AABJICHHUS IPH IMoJ1a4ve
OTrHETyILHAImEro a’po30Js B IOMEIEHUE

1. PacueT BenmuuMHBI U30BITOYHOTO NaBieHusi Pn, klla, npu nmomade orxe-
TyIIAIIETO a’p030Jjsi B repMeTudHoe nomennenue 6 = 0 onpenensercs mo dop-
MyJie

St

_ 0,0265QM , |:1_ exp(—O 0114 >tavan j:| (6.8)
) V !

P

m

S TAYAH

raie  Q — yaelbHOE TEIUIOBbIAENIEHUE NPU paboTe reHepaTopoB (KOJIUYECTBO
TEIUIOTHI, BBIJIEISIEMOE NpU paboTe TeHepaTopoB B 3ALIUIIAEMOE MOMEIICHHE,
oTHeceHHoe K enuHuIe Maccbl AOC, yka3pIBaeTcs B TEXHUYECKOM JOKYMEHTa-
1wy Ha Tenepatop), JUK - Kr'; S — cyMMapHast ITOMAab OTPa/IafoNAX KOHCT-
PYKIUH 3aIMIIaEMOr0 MOMEIIeHHs (CyMMa IUIOoNIaie MOBEpXHOCTU CTEH, Moja
¥ TIOTOJIKA 3AIHIIAEMOT0 IIOMEIICHHST), M.

2. N30bITOYHOE N1aBlieHWE B HET€PMETUYHBIX MOMELIEHUSAX OIpeaesaeTcs
o ¢hopmyie

Pn=kA", (6.9)

rie A — 0e3pa3MepHblil MapaMeTp, ONMUCHIBAEMbIil BBIPaXKEHUEM
A=113-10"° 1—4,4-10—35@*% %; (6.10)

rae K, N — ko3 HUIMEHTBI, COCTABIISIONIHE:

npu 0,01 <4<1,2 k=20«lla, n=1,7;

mpu 4 > 1,2 k =32 kIla, n=0,2.

Ecan mapamerp 4 < 0,01, pacdeT naBineHHs HE NPOBOAUTCA M CUMTAETCH,
4TO YCTAHOBKA YAOBJIETBOPSIET YCIOBUIO Py < Prpey.

3HayeHus BeNUUUH M, ., Toyay, |+ V, O ONPEIEISIOTCS B COOTBETCTBUH

C MPEABIAYIIUM PACYETOM.
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I'nasa 7

ABTOMAaTHYECKAS MOKAPHAA 3aLUTA
MHOTO(YHKIMOHAJIBHBIX 3JaHUU
MOBBINICHHOU ITAKHOCTHU

7.1 Crpykrypa cuctem AIIII3 u ux ocHoBHBIE PyHKIMH

[Ipu ocyiecTBIEHUN KaUTAIBHOIO CTPOUTEIBCTBA B KPYIHBIX TOPO-
JaX OJHOBPEMEHHO C PEIICHHEM 3aJayd MOBBIIECHUS KAaYeCTBa CTPOUTENbCTBA
BBIIBUTAETCS TPEOOBaHUE PALlMOHAIIBHOTO KCIIONb30BAHUS 3€MJIM IIPU BO3BEE-
HUU 0OBEKTOB, UTO BEJET K MOBBILIEHUIO 3TAXKHOCTH 3acTpoiiku. K 3qanusm no-
BBIIIIeHHOM 3TaxkHOCTH (3I13) oTHOCATCA 3maHus BeicoToM 10 1 Gosee sTakei.
st coBpemennbix 311D u 3ganuii ¢ MaccoBbIM nipedbiBaHueM Jirojaeit (3MILJI)
XapaKTEepPHBI CIEAYIOIINEe MOMEHTHI MOXKAPHOW OMACHOCTH: MHOTO()YHKIIMOHAIIb-
HOCTb 3/IaHUH (HaJIUM4KMe B HUX PA3JIMYHBIX [0 Ha3HAUYEHUIO MMOMEILEHUN — Mara-
3MHOB, MAaCTEPCKHUX, aTeJbe, CKIaJ0B U T. II.), 00YCIOBIMBAIOILIAs CYIIECTBOBA-
HUE JOTOJIHUTEIbHBIX UICTOYHUKOB OMIACHOCTH BO3HUKHOBEHUS 0XKapa; HEPEIKO
3HAUMTENbHAs BHICOTA M CJIOXHAs MJAHUPOBKA 3/1aHUI (OCOOEHHO JIeYEOHBIX U
y4eOHBIX 3aBEICHUMN, 3JaHUN TOCTUHUYHOTO M aJMUHHCTPATUBHOIO Ha3HAYe-
HUS1); YBEJIMYEHUE MOXKAPHON HArpy3KH 3a cUeT MPUMEHEHUs! OOJIbLIOro KOoJIuye-
CTBa IMPEAMETOB KOMQOpTa, OTAEIOYHBIX MaTEpPHANIOB, OBITOBOM XWMHH; POCT
KOJIMYECTBAa MCTOYHUKOB IMOXKapa 3a CYET MPUMEHEHUS AJIEKTPOOBITOBON TEXHU-
KH; 00pa30BaHME TOKCHYECKUX MPOIYKTOB MPU FOPEHUU CUHTETUYECKUX Mate-
pHaJIoB; OBICTPOE PACTIPOCTPAHEHUE OTHS U MPOYKTOB TOPEHUS 110 3/1aHuio [2].
[lepeuncnennbie BbllIE (PAKTOPHI HE TOJBKO YCIOXKHSIOT TYLIEHUE IMOXKa-
POB, HO U CYIIECTBEHHO 3aTPYAHSIOT (a MHOTJA JeJal0T HEBO3MOXKHBIM) MPOBE-
JICHUE HSBaKyalluM M CHACEHHUE JI0JIeH, 3aCTUTHYTHIX MoxkapoMm B 3aaHuu. [lo
ATOW MPUUYMHE MOKapbl B MOJOOHBIX 3IaHUIX HEPEAKO MPHUBOAAT K MHOTOYHC-
JIEHHBIM EpTBaM, MOATOMY JJii CBOEBPEMEHHOIO OOHApyKEHHUs MoXKapa M
obOecnieueHus: 6e3omacHoi Bakyanuu Jroaei B 3[1D (paBHO Kak U B 3JJaHUSX C
MacCOBbIM NpeObIBaHUEM JIOJEei) Hapsily C COOTBETCTBYIOIIMMH OOBEMHO-
IUIAHUPOBOYHBIMHU PELICHUSIMU TPETYCMaTPUBAIOT YCTPOMCTBO TEXHUYECKUX
cpeactB npotuBonoxkapHoit 3amutel (TCII3). Kak nmoka3piBaloT cTaTUCTUUECKUE
uccnenoanusi, npumeHenue TCII3, ocobeHHO pabOTOCIIOCOOHBIX CHCTEM OIIO-
BELLEHUS, CIIPUHKJIEPHBIX U JPEHYEPHBIX YCTAHOBOK CYIIECTBEHHO YMEHBIIAET
quciio kepTB noxapoB B 3I13. [lpu 3ToM, Kak MoKa3pIBa€T MUPOBAsi MPAKTHKA,
MaKCHUMaJIbHbIA 3(pPekT B odecrieyeHnn 0€30NaCHOCTH JIIOAEH IOCTUTaeTCsl B TEX
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cinyvasix, korga Bce TCII3 oObeauHeHbl KOHCTPYKTUBHO M (DYHKIIMOHAIBHO U
YOpaBIAOTCA UeHTpaidbHbIM npoueccopoM. [Ipumenenune TCII3 B 3110 u
3JaHHUAX C MAcCOBBIM NMPEOBIBAHUEM JIIOAECH PErIaMEeHTHUPYETCS COOTBETCTBYIO-
IIMMU TJaBaMH HOPMATHBHBIX JoKyMmMeHTOB [57-60]. Ha puc. 7.1 mpuBeneHs
COCTaBIIAIOIIME CUCTEMBI 3amuThl Jojei or ODII, koTopas Bkito4aeT B ceds
cucteMbl oOHapyxeHus noxapa (COII), onoBeleHust Jr0A€i U yrpaBlIeHUE UX
sBakyaruedt (COJInYD), npotuBoasiMuol 3amuThl (I1/]3) u moxkaporyiieHus
(CIIT).

CUCTEMA
OBHAPYXEHUA
I[TOXAPA
\ 4
CUCTEMA
CUCTEMA CUCTEMA OINOBEINEHMA
[MPOTUBOJABIMHOU > 3AIIUTHI < JIOAEN 1N
3AIIUTHI JOJIEN VIIPABJIEHUE
OBAKYAIIMEN
A
CUCTEMA
[TOXAPOTVYIIEHUA

Puc. 7.1. Cxema 3amuTs mogeit (C3JI) ot BozaeiictBus aktopos moxkapa (ODIT)

Ha puc. 7.2 npencraBneHa NpuHUMIIHAIBHAS CXEMA TEXHUYECKUX CPEJICTB
npotuBonoxapHoi 3amutsl B 3[19. I'nmaBHbie ee 6y10ku — TeroBsie (ITN) u nbi-
MoBbIe noxkapHbie u3Bemarenu (JI1N), cuctema nonnopa Bo3ayxa (CIIB), cuc-
temMa apivoynanenus (CHY), AVIL, ueHTpanbHbId IUCTIETYEPCKUN ITYHKT
(LLAIT). ITpu mosiBlI€HMM CUTHANA O MOXKAape OT aBTOMATUYECKOIrO IMOXKApHOIO
U3BEIATeNsl WM M3BELIATENs] PYYHOrO JEHCTBUSA, YCTAaHOBJIEHHOTO B 30HAX
BO3MOYHOT'O MOSIBJIEHUS! TOT'O MJIM MHOTO MpU3HAKa MMoxapa (MOBBIIIEHHOW TeM-
nepaTrypsl, JbIMa, MPOAYKTOB TOPEHMs), HA IIMUTE YIPABJICHHUS LEHTPAIbHOTO
JUCIETYEPCKOr0 MyHKTa MPOUCXOIUT MpeoOpa3oBaHUE €ro B KOMaHJHbIE HM-
MyJIbChl Ha MPOBEPKY UCTUHHOCTU JTAHHOT'O CUTHAJIa TPEBOT'H, BBI30B MOKAPHOM
nomoiu, BkmroueHue COJI u Y3, CIIJI3 u CIIT.
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Tak paboTaeT MOJHOCTHIO ABTOMATH3WPOBAHHAS CXEMa 3alllUThl JIOJEH,
MMeronas B ¢cBoeM cocrtase yrnpasisitonme OBM. Ecniu OBM Her, Bce onucan-
HbIE BbllIe AeicTBUs BeinoyiHsAeT nucneryep LI/II1. OH ke BbI3bIBacT aBapuiiHbIC
CITY>OBI ¥ IPOU3BOJAUT OTKIFOUECHHUE BCEX CUCTEM TMOCIIE BBIOTHEHUS 3a1a4u.

A N4 N4 N4
IT1 B cimyxeOHOM
YK [T1 nenesoro JAIIN B maxre JIIN Ha nyTsx
MIOMEILEHUH, HOMEpE
HI ’ pe, Ha3zHa4YEeHMUS TQTOB 9BaKyaluu
KBapTUpe
N4 N4 N4 v
A 4
v v VL\V v ] v
AVII ¢ anexTpormyckom;
CIIB Ccay porry ;

HaCOCBI-ITIOBBICUTCIIN

CurHa o noxape Iposepka
LTI cCUTHAJIa
0 TmoXkape
Br13os Ormoselienne
aBapHUITHBIX aJIMIUHHUCTPAITIN
CITy k0 oOBeKTa
OT135IB TU(PTOB Ormoselienne
[Toxxapnas 6 ¢ Ny m OTKIII0OUEeHHE
B Oe30I1acH JIONIER 1 aBJICHUE
OoXpaHa yio a yip . KOy
30HY IBaKyaruei

Puc. 7.2. Ilpuanunuansnas cxema TCII3 3manuii NOBBIIIEHHON 3Ta)KHOCTH:
[N — noxxapHslii n3Bemarens; TN — neiMoBoil noxxapHslil n3semarens; CIIB — cucrema
noanopa Bozayxa; CIAY — cucrema npimoynanenus; AYII — aBTomaTnueckas ycTaHOBKa I10-
xaporymenus; LI/ — nenrpaneHelil qucnerdepckuid nyHKT; KJY — knanan qsiMoyaaneHus
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Puc. 7.3. bnok-cxema TCII3 >xunbIX TOMOB BRICOTOM 23—25 sTaxKei:

A — mwut aBromatuku; [{IIIA — nentpanbsiii mut aBromatuku; [TKII — nmpuemno-
KOHTPOJBHBIN TIpubop; 1, 2 — anmekrpoaBuraTen; 3 — BBITSHKHOW BEHTUISATOP; 4 — MPUTOYHBIN
BEHTUJISITOP; 5 — BHYTPEHHUN TIOKAPHBINA KpaH; 6 — KJlanaH JIMOYIAJICHHUS B OKOHHOM OJ10-
Ke; 7 — MOXapHBIN W3BEIATeNb; 8 — dTaXKHBIA NIUTOK yIpaBJICHUS;, 9 — dTakHasl MyCKOBas
kHomnka, 10 — gpiMoBO¥M kiamad; 11 — 3MIEKTPOKOHTAKTHBIM MaHOMETp; 12 — 3aaBUXKKA;
13, 14 — nacoceI-noBeicuTeNy; 15 — KI1amaH B maxre ApiMoyaaineHus; 16 — npuemHslit kinamas P
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Ha puc. 7.3 moka3aH OJMH M3 BapUaHTOB pPa3MEIICHUS TEXHUYECKUX
CPEACTB MPOTHUBOIMOXKAPHON 3alUTHI KUJIOrO JOMa BBICOTOM 23-25 sTaxei.
[Tpu noxkape cpabaThIBaeT MoxkapHbIM U3BeNaTeNb / (B )KUIbIX KOMHAaTaX — Te-
IJIOBOM, HA MYTSIX dBAaKyalldd — JILIMOBOM), CUTHAI OT KOTOPOIO MOCTYMAET Ha
nentpaibHbiii mUT aBroMatuku (L{ILIA) u mpueMHO-KOHTPOIBHBIN TPUOOpP TTO-
KapHoU curHanusanuu. [lociie mpoBepKU MCTUHHOCTH CUTHajla O IOXKape co-
oOlieHue mnepeaaeTcss B moxapHyr oxpany. YUepe3 muthl aBTomatuku (LL[A)
TEXHUYECKOr0 3Ta)ka BKJIIOYAIOTCA MPUBOJbI, a JJI1 OTKPHIBAHUS ITAKHBIX JIbl-
MOBBIX KkjanaHoB 10 v kjamaHa B mIaxTe AJs yAaleHus abiMa 15, mprueMHOro
kjanada 16 B maxte (WIM BO3AYXOBOJAE) MPUTOYHOIO BO3AyXa M 3aCIOHOK
OKOHHBIX OJIOKOB KBapTUp — Taxke aBurarenu 2 Bentuisitopa 3 CAY (BeITskKa
JbIMa) U3 KOPUIOPOB dTaXKa, TJI€ BOZHUK Moxkap, u Bentuisaropa 4 CIIB (narne-
TaHUE CBEXEro BO3/yXa B JIECTHUYHYIO KJIETKY, JU(TOBYIO MaxTy U JUPTOBOMN
xomn). [Ipu neobxomumoctu (¢ I{IIA uyepe3 IIIA nHacocHol cTaHIIUK) MOTYT
OBITh BKJIIOYEHBI MOXKAPHbIE HACOCHI-MOBBICUTENH 13 1J1 MOBBILIECHUS JABICHUS
y BHYTPEHHMX MOXapHBIX KPaHOB COOTBETCTBYMOIIEW 30HBI. [lomady curHama
TpeBoru u BkitoueHne npuBoaoB C/IY u CIIB ocymecTBisOT yepes 3TaKHbIE
LIUTKU YOpaBieHHs 8 ¢ MOMOIIbIO MYCKOBBIX KHOMOK 9. BkitoyeHne Hacocos-
MOBBICUTENIE NPOU3BOAST C TOMOIIBIO IMYCKOBBIX KHOIOK, YCTaHOBJIEHHBIX
OKOJIO MOXapHBIX KPAHOB O.

7.2. TexHuuyeckue CpeACTBA 3aIMTHI JII0ei
OT ONACHBIX (PAKTOPOB IMOKAPA, X pa3MelleHne

TexHuueckue cpeacTsa aBTOMAaTUYECKOW IMOXKAPHOM CUTHAIM3ALUUA B
3113, B TOM uuncie U B 3JaHUSAX C MACCOBBIM MPEObIBAHUEM JIIOCH, MOTYT UMETh
CaMOCTOSITEJIbHOE 3HauY€HHE (T. €. BBIIOJHATH TOIBKO (PYHKIUU OOHApYKEHUs
noxkapa 1 COOOIIEHUSI 0 HEM), a TAKXKE UCIIOIh30BaThCS I 3almycKa (BKIIIOYe-
HUS1) CUCTEM MOXKApOTYIICHUS, MPOTUBOABIMHON 3aIlUTHI, OMOBEILECHUS JIIOIeH
Y yIIpaBJICHUS DBaKyallUeH.

JIns 3a1imMThl TOMEIIEHUH, B KOTOPBIX B CJydae I0)Kapa BO3MOXHO CpPaB-
HUTEJIBHO OBICTPOE HAapacTaHHE TEMIEPATyphl (KOPUIOPHI KUIBIX KBapTHD [57],
MacTepcKue, pa3AeBaiKky, KIaJ0BbIe U T. 1I.), IPUMEHSIOT TEIJIOBbIE MOKApPHBIE
M3BEIIATeNu. 3alUTy NyTel 3BaKyaluu (KOPUIOPOB, TUPTOBBIX XOJUIOB, JIECT-
HUYHBIX KJIETOK), a TakXKe MOMELIEHUH aJIMUHUCTPATUBHBIX 3/1aHUN, O(HUCOB
[60], rocTHHHYHBIX HOMEPOB, OCMOTPOBBIX U BBICTABOYHBIX 3aJI0B U T. II. OCY-
HIECTBIISIIOT C TOMOLIBIO IBIMOBBIX MOKapHBIX U3BEIIATENEH.

AnmnapaTypy NoxapHOW CUTHaJIU3alMi 0OBIYHO pacrlojararoT Jubo B LEH-
TpanbHOM guctieryepckoM nmyHkrte (L/IIT) 3amuiaemoro 31anus (KpymnHbie roc-
TUHULBI, 3/JaHUS KUJIOTO U aJIMMHUCTPATHUBHOIO HA3HAYEHUs, KPYIHbIE YHU-
BEepMaru, My3eH, CHOPTUBHbIE KOMIUIEKCHI), INOO B MOMEIIEHUH, I/I€ MOCTOSTHHO
HaXOAUTCS JAEKYPHBIN IIEPCOHAIL.
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ABTOMAaTHYECKHUE TOXKApHbIE H3BeUlaTeNld (WM aBTOHOMHBIE MOKapHbIE
M3BEIATENU, UMEIOIINE BbIXOJ B CUCTEMY IOKapHOU CUTHAIM3AIUU) JOJKHBI
OBITh YCTAaHOBJICHBI BO BCEX IMOMEIICHMUSIX (B TOM 4YHUCJE KBapTHpax, oducax,
Kopuaopax, TU(TOBBIX XoJulaX, (oife, BeCTUOWIISIX U T. J.) 32 UCKIIOYECHUEM
MOMEIICHHUH, He mojexaimux 3amure. KoinyecTBo u pa3MellieHrne u3BenaTe-
Jell B NOMEILIEHHUAX MOJKHO ompenensTbess TpedoBanusimu HIIb 88-2001*
(Tabm. 5, 8).

Onementsl AIIC nomxHbl 00ecneunBaTh aBBTOMaTHYECKOE CAMOTECTUPOBA-
HUEe paboTOCIIOCOOHOCTH M Tepeiadyy UH(POpMAaIUuK, MOITBEPKIANICH UX HC-
npaBHocTh B LITY CII3. Opranu3anmoOHHBIMU U TEXHUUYECKUMHU MEPOIPUATHS-
MU JIOJKHO OBITh 00€CTIEYEeHO BOCCTAHOBJICHUE PA0OTOCIIOCOOHOCTH PJIEMEHTOB
AIIC, yyacTtByromux B (pOpMUPOBAHUM CUTHAJIOB yNpaBJIE€HHUS, 32 BpeMs He 00-
jee 2 4 mociie MoJIy4eHUs CUTHajla O HEUCIIPaBHOCTH.

[Ipy MOBpPEXJI€HUU JIMHUU CBSI3M B OJHOM WM HECKOJBKHUX MOMEUICHUSX
(kBapTUpaxX) AOHKHA COXPAHSTHCS CBA3b C DJIEMEHTAMU CUCTEMBI, YCTAaHOBJIECH-
HBIMH B JIPYTUX MOMEIIECHUAX (KBapTUpax), MyTeM aBTOMAaTUYECKOI'0 OTKIIOYe-
HUSl TOBPEKIEHHOTO y4yacTKa JUHHUH. JlomyckaeTcsi MCIOIb30BaTh KOJBLEBYIO
JIMHUIO CBS3M C OTBETBJICHUSIMHU B KaXK/10€ MOMEIIEHUE (KBapTUPY) C aBTOMaTH-
YEeCKOM 3alIUTON OT KOPOTKOI'O 3aMbIKaHUSI B OTBETBIICHUHU.

[Mpu6ops! ynpaenenust AIIC nomkuer obecnieunBath [19]:

- peanu3aluio MO3TaXKHOTO U MO30HHOIO aJIrOPUTMOB YIIPABJIEHUS aBTOMa-
tuueckumu CII3;

- BU3YaJIbHbIM KOHTPOJIb JAHHBIX O CpadaThIBAHUU 3JEMEHTOB aBTOMATH-
yeckux CII3 B npeaenax nmomeuieHusi, 30Hbl, MOKApPHOTO OTCEKA U 3/1aHUS B Ie-
JI0M;

- KOHTPOJIb U MOBPEMEHHYIO PErUCTPALMIO JAaHHBIX O CpadaThbIBAHUU 3Jie-
MeHTOB aBToMaTtuueckux CII3, a Takke BO3MOXHOCTb JOKYMEHTAJIBHOIO
oQopMIIEHUS ATUX JAHHBIX B BUJI€ PACIIE€YATOK;

- mepenayy uHGOpMaUU O MOXape B OJiKailliee MOXKapHOE JENno U
LIITIC.

Anroput™m ynpasienus aBtomatuueckoi CII3 nomkeHn obecrnieunBaTh
cBoeBpemMeHHoe BkitoueHne CII3 3manus nis obecrieyeHHs IBaKyalluu JItOJEH
710 HACTYIJICHUSI OMACHBIX (PAaKTOPOB MOXKapa U CHMKEHUS MaTepPHAIbHBIX IO-
Tepb MpHU MoXKape.

BaxxnelimuMm ycinoBueM 0€30MacHOM 3BaKyaluu JOAeH U3 3/1aHusl, B KOTO-
POM MPOM3OILIEI MOXKAp, ABIAETCA oOecneyeHne He3abIMIIIEMOCTH MyTell 3Ba-
kyarnuu [61]. DTo mocturaercsi KOHCTPYKTUBHO-TUTAHUPOBOYHBIMU PEIICHUSIMHU
U TEXHUYECKUMHU CPEJICTBAMH, OOECIEUMBAIOIIMMHU yIaJE€HUE JbIMa U3 KHIIbIX
MOMEIIEHHUH, KOPUAOPOB, MPOXOAOB U T. M. U HE3aABIMISIEMOCTh IyTEeH 3BaKya-
IUU. DT TEXHUYECKUE YCTPONCTBA COCTOAT U3 CUCTEM MOJANOpPA BO3AyXa Ha Iy-
TSAX dBaKyallMHM ¥ CUCTeM JbIMoyaaneHus. Cuctema mojamnopa Bo3ayxa (puc. 7.4)
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CIY’KHUT JIJISl OTPAaHUYEHHUSI BO3MOXKHOCTH PAaCIPOCTPAHEHUS IbIMAa U TOKCUYHBIX
MPOAYKTOB TOPEHUSI MO 3AaHUIO MOCPEICTBOM MOAAYU OOJIBLIOTO KOJIMYECTBA
CBEXEro BO3JyXa B IIaXThl JU(DTOB, JTUPTOBBIE XOJUIbI, TAMOYpP-IILIIO3bI HE3a-
ABIMIISIEMON JIECTHUYHOW KIETKA W OOBIYHBIE (3aJBIMIISIEMbIE) JIECTHUYHBIC
KJIETKH, CO3/1atoniue B 3TuX o0beMax uzdbitounoe (He menee 20 Ila) naBnenue,
NPEMATCTBYIONIEE UX 3aBIMIICHHUIO.

9

A

Puc. 7.4. [IpunuunuansHas cxema CUCTEMBI TIOJIOpa BO3AyXa:
1 — moskapHBIi U3BEIIATENb; 2 — dTaKHAs ITyCKOBAast KHOTIKA,;
3 — IPHUEMHO-KOHTPOJILHBIN TPHOOP; 4 — MUT YIPABICHUS; 5 — 3JIEKTPOIBUTATEIb;
6 — BEHTHJIATOP TOATIOPa BO3/AyXa; / — MPUEMHBIN KJIanaH JUIs 10Ia4X BO3/yXa
B IIAXTY JUQTA, JECTHUYHYIO KJIETKY WK JU(TOBBIN XOIUT

[Ipu cpabatbiBaHuU MOXKapHOro M3Bemarenas 1 curHan TpeBoru (hUKCUpY-
€TCsl Ha IPUEMHO-KOHTPOJILHOM NpHUOOpe 3, C KOTOPOro Yepe3 MIMUT YIpaBIeHUs
4 mojaeTcss KOMaHIHBIM UMIYJIbC HA OTKPhIBAHUE MPUEMHBIX BO3YIIHBIX Kia-
MAaHOB 7/ W BKJIIOYEHHUE JBUTATENs O MPUTOYHOIO BEHTUisATOpa 6. YHCTHIN BO3-
IyX, HarHEeTaeMblil B maxty audra (JudToBON XOJT WIN JIECTHUYHYIO KIETKY),
co3naer TpedyeMbid nmoamnop (n36siTouHoe napienue) He meHee 20 Ila, Gnaro-
Japsi 4eMy HCKJIIOYAeTCsl WJIM YMEHbIIAETCA 3aJbIMICHUE 3TUX MOMEIICHHM.
JUist pydHOro JUCTAaHUMOHHOTO BKJIIOYEHHUS! CHUCTEMbI MOJINOpPa BO3yXa MOTYT
OBITh UCIOJIB30BAHBI 3TAXKHBIE KHOMKHU YNPaBICHUS 2.

B kadecTBe MPUTOYHBIX BEHTWJISITOPOB JUIsl CO3[aHUs MOJNOpa BO3AyXa B
TUQPTOBBIX MIAXTAX, JECTHUYHBIX KJIETKAX U XOJJIaX MCHOJB3YIOT CEpUIHO BbI-
IIyCKa€MbIE OCEBbIE W LIEHTPOOEKHbIE BEHTHJIATOPHl PpA3JIMYHBIX THIIOB
(puc. 7.5); mpuMEHEHHE TOrO WJIM WHOTO THIA BEHTWISATOpA 3aBUCHT OT BHA
MIPUTOYHOU CHUCTEMBbI (KaHalbHAs Uid OeCKaHabHAas1), BEJIMUMH HAropa U mnoja-
YU, MPU KOTOPBIX oOecrneurnBaeTcsi HE0OOX0IUMOE 3HaUEHUE MOANOopa.
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Puc. 7.5. BeHTHISITOp CUCTEMBI OANIOpa BO3/1yXa

VY CTaHOBKY BEHTWIATOPOB CHEAYET MPEIYCMATPUBATh B OTAEIBHBIX ITOME-
HICHHUSX C MPEAEIOM OrHEeCTOMKOCTH KOHCTpykuuu 0,75 4. JlomyckaeTcs pas-
MEILIEHHE BEHTUIATOPOB Ha KPOBJIE UM CHAPY KU 3J1aHHUS.

Boznyminble Kiiananbl MOTYT OBITh MPSMOYTOJIBHOTO M KPYTJIIOT0 CEUEHHUS C
3aCJIOHKaMU MTOBOPOTHOTO, MAJAKOLIET0 U KATO3UHHOIO TUIIOB, TPUBOJAUMBIMH
B JICHCTBUE C MOMOILBIO MCHOJHUTEIBHBIX MEXaHU3MOB (3JEKTPOJIBUraTeseil)
[TP-1M mun MD0O-4/100. YHUPUIMPOBAHHBINA KJallaH KPYIJIOTO CEYCHUsS THIA
P Taxxe paGoTaeT OT 3TMX NpUBOAOB. Yallle BCEro MpUMEHSIOTCS MPSAMOYTOJIb-
HbIe KJanaHbl ¢ 3acioHkaMu najatomero tuna KJIT (nam noBopaunBaromuecs
BOKPYI' BEPTUKAIbHOW OCH), YAEPKUBAEMbIE C MOMOIIBIO 3JIEKTPOMArHUTHBIX
3amienok (Hanpumep, MUC-6100 niu DVY-6100).

Bo3ayuiHble knanaHbl cO CTOPOHBI TOMENIEHUS JOJKHBI UMETh MPEJET Or-
HecTtolkocTh He MeHee (0,25 4. Ha3BaHHBIE BbIIIE KOHCTPYKLWH KJIAIIAHOB BBI-
MIOJIHEHBI B METAJUIE U UMEIOT Npeien oruecroiikoctu 0,25 u.

Bo3nyxoBoapl AOMKHBI OBITH BBIMOJIHEHBI M3 HETOPIOYMX MAaTEPHANIOB C
npeaenom oruecrormkoctu 0,5 4.

Cucrema paeimoynanenuss (CHAY) npeaHazHaueHa il €CTECTBEHHOIO H
MPUHYAUTENBHOTO OTBOJIA AbIMA U3 KUJIBIX NOMEUIEHNN, KOPUAOPOB, POXOI0B
U T. 1. B LIeNsAX obecnedeHus: 0e30MacHbIX YCIOBHUM 3BaKyalluu JIIOAEH npu mo-
xKape.
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Cxema pa6otet CI1Y npuBenena Ha puc. 7.6.

&
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@
Puc. 7.6. [IpuHIMnIuanbHas cxeMa CUCTEMBI IbIMOYTAJICHUSI:
1 — mosxapHBIi U3BENIaTENb; 2 — MPUEMHO-KOHTPOJILHBINA TIPHUOOD;

3 — 9TaXHBIN IIUT YIPaABJICHUS; 4 — TBIMOBOM KJIanaH; 5 — JIEKTPOABUTaTEb;
6 — BBITSDKHOM BEHTHJIATOD JUIS BEIOpOCa JIbIMa; 7 — dTa)KHasl ITyCKOBasi KHOTIKA

[Ipu nmonydyeHUH cUrHajga O BO3HMKHOBEHMH IOXKapa Ha MYyTSIX dBaKyalluu
(B aBTOMaTH4eckoM pexume padbotsl CI1Y) pukcupyroTcs CBETOBOM U 3BYKOBOM
CUTHAJIBI TPEBOTH Ha MYJIbTE AUCIETYEpa U Yepe3 IIMT YIpaBJIeHUs 3 MOJaeTcs
KOMaH/IHbI MMITyJIbC Ha BKJIFOYEHHE DJIEKTPOIBUTATENS BBITSKHOTO BEHTHUIIS-
TOpa W MPUBOJOB JJIsi OTKPHIBAHMS KJIAllaHOB (3aCJIOHOK) Ha 3a00pHOM U BbI-
XJIONHOM NaTpyOKaX M Ha MPUEMHBIX OTBEPCTUSAX KAaHAJIOB JbIMOYIAJCHHMS.
AHanoruyHo paboTaeT cucTemMa pH BKIIIOUEHHH €€ C IyJIbTa Jucreryepa (B aB-
TOMATU3MPOBAHHBIX CUCTEMAX IOCIJE MOJYYEHHUS! CUTHAJA O MOXKape) Ui C MO-
MOIIIbIO 3TAKHBIX KHOTIOK PYYHOTO MycKa /.

VYuurtsiBas, 4To yAajisgeMble NPOAYKTbl TOPEHHS U IbIM MOTYT UMETh BBICO-
kyto temneparypy (6onee 300-400 °C), BBITSKHBIE BEHTHJISITOPBI IPU MHOTO-
KPaTHOM HCIIOJIb30BAaHUU JIOJKHBI OBITh BBITIOJIHEHBI M3 KaPOCTOMKHUX MaTe-
pHAJIOB U UMETH 3JIEKTPOJIBUTaTelb, BBIHECEHHBIN U3 MOTOKa. [Ipu oHOpa3zoBoM
HCIIOJIb30BAaHUU MOKHO MPUMEHSATHh BEHTWISATOPHl OOBIYHOTO HUCIHOJHEHHUS (B
TOM YHUCJIE U Ha OJIHOM Bally C AJIEKTPOABUTATENEM), TOCKOJIbKY OHH BbIIEPHKU-
BaroT Temneparypy 500-600 °C B Teuenue 6osee 1 4. OgHako mocie UCHOIb30-
BaHUA B TaKUX YCJIOBHSIX BEHTHJISATOP TpeOyeT TIIATEIbHOW PEBU3HM U MPOBEP-
k1 paboTtocnocoOHocTH. Kitanansl qpiMoyaanenust (3Ta’KHble, a TAK)XKE yCTaHaB-
JMBaeMble Ha 3a00pHOM M BBIXJIOMHOM MHaTpyOKaX BEHTHUJISATOPA) MOT'YT UMETh
Pa3IMYHYI0 KOHCTPYKIHIO | npuBoj (puc. 7.7, a, 6, 6). B vactaoctu, B CIY wuc-
MOJIB3YIOT KJIamaHbl T€X )K€ THUIOB, YTO U B CUCTEMax Mojmnopa Bozayxa. OgHako
K HUM TPEIbSIBISIIOT 00Jiee BHICOKHE TPEOOBAaHUS MO OTHECTOMKOCTH (IIpejien or-
HECTOWKOCTH CO CTOPOHBI KaHajla AbIMOYJaleHUs JOKEeH ObITh He MeHee 0,5 u).
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BrinonHenue 3Toro tpeOoBaHMs 03HA4YaeT HEOOXOIUMOCTh MPUMEHEHUS CIICIIH-
aJbHOM OTHE3allUThl KjalaHa C HUCIOJIb30BAaHUEM BCITYYMBAIOIIUXCS KPacok
WJIU HETOPIOYeH TeTUIOU30JISIIUY.

=]

% nQﬂHﬁB Puc. 7.7. Kitanan aeimoynaneHus:

T GK a — KaJIIO3UMHOTO TUIIA;
0 — MMaJaroIIero THUIIA,
6 — IBYCTBOPYATHIN
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[IpuMeHeHne MOATaXKHBIX KJIANaHOB IITOpHOro TUMNa (puc. 7.8) mo3BojIsSET
OTKa3aTbCAd OT KOHCTPYKTHMBHBIX OIPAHWUYEHUN pa3MEpPOB LIAXThl JBIMOYyAAJIE-
HUsA, TaK KaK IPU OTKPBITHM KJalaHa €ro 3acjIOHKa HE BBIXOAUT 3a MPEIEIIbl
kopnyca. Kiamanel 3Toro tuna o6ianarT CBOMCTBOM CaMOYIJIOTHEHHSI KOHCT-
PYKLUU NIPU €€ HArpEeBaHUM, T. €. 00ECIEeUNBAIOT MOBBIIIEHHYIO IBIMOHEPOHU-
LIAEMOCTh B 3aKPBITOM MOJIOKeHUHU. KianaHsl BeIMYCKAOTCSA B IBYX MOAU(UKA-
nuax: KITIIT — ropusonTansHoe n KIIIIB — BepTtukanpHoe ucnosnenue. Kon-
CTPYKTMBHO KJIAIlaH COCTOMT U3 IITAMIIOBAHHOI'O KOPITYCa W 3aCJIOHKHU IITOPHO-
ro Tuma, CBOOOJHO CKJIAJIbIBAIOIIEHCS B HIDKHEM 4acTu Kopmyca Mpu cpalatbl-
BAHUM DJIEKTPOMArHUTa, YCTAHOBJIEHHOIO B €r0 BEPXHEW YacCTH; JJISI KOHTPOJIS
MOJIOKEHUS 3aCJIOHKU MPUMEHEH KOHEUYHBIN BBIKIIIOYATENb. Y HUPUIUPOBAHHOE
WCIIOJTHEHNE KOHCTPYKIMU TO3BOJSET OCYUIECTBIATH BBIIYCK HECKOJIBKUX OJ-
HOTHUITHBIX KJIAIAHOB C Ppa3JIMYHOM IUJIOIIAJbI0 MPOXOJHOIO Ce4YeHHs (0T
0,25 m* u Bbime). IIpesien OrHeCTORKOCTH KIIaaHoOB He MeHee | 1.

Bo311yx0BObI M IAXTHI ABIMOYAAJIEHUS AOJKHBI ObITh BBIMOJIHEHBI U3 He-
TOPIOYMX MATEPHAIOB C MPEAETIOM OTHECTOMKOCTH 0,75 4 — mpu yJaJIeHUU Jbl-
Ma HENOCPEICTBEHHO U3 noMelieHus; 0,5 4 — u3 KOpuaopoB WA XOJUIOB.

Bri6poc gpiMa B aTMOcdepy 10KEeH ObITh HE MEHEE 2 M OT KPOBJIH, C 30H-
TOM — JIJI1 CUCTEM C MCKYCCTBEHHBIM MOOYXACHHUEM U C ACPICKTOPOM — IS
CUCTEM C €CTECTBEHHBIM MO0 YKICHUEM.

B xayecTBe cuctemsl noxkaporyueHus B 3110 npumeHAOTCS BHYTpEHHUN
BOJONPOBOJI C MOKAPHBIMU KPaHAMHM, B HUILIAX KOTOPBIX YCTAHABINBAIOT KHOII-
KM IUCTAaHLIMOHHOTO BKJIFOYEHHS] HACOCOB-TIOBBICUTENEH (MOXKapHBIX HACOCOB) U
OTKPBITUSl DJIEKTPO3aJBHKKH, OOecrednBaroeil Nponyck OOJbIIEro pacxoja
BOJbI Ha MOXKapOTYyLICHWE, MUHYsS BOJOMEpPHBIN y3en 37aHusd. B roctnHunax
BBICOTOM Oosiee 16 sTaxkei, a TakKe B 3IaHUSIX C MAaCCOBBIM NMPEObIBAHUEM JIIO-
nen 1o 3anuThl oT Bo3aercTBus OPII nenonb3yoT BOASIHbIE COPUHKIIEPHBIE U
IPEHYEPHBIE YCTAHOBKHU MOKAPOTYIIEHUS.

=l | O

Puc. 7.8. Knanan mnosTakHbIi
IITOPHBIN:

1 — mTamMnoBaHHBIN KOpHyc;
2 — DIEKTPOMAarHuT; 3 — 3a-
CJIOHKA IITOPHOTO THUTIA
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7.3. Cucrembl onoBelleHNs 0 MOKAPe U YNPABJIEHUSA
3BaKyanuen Jroaen

CucreMbl ONOBELICHUS JIIOJIEH O MOXKape W YIpaBJIeHUs UX dBaKyalu-
et (COYD) npuMeHsItoTCS B OCHOBHOM B 3/IaHUSIX C MacCOBBIM MpeObIBaHUEM
moaeH, Briatoyas U 3[19 (rocTUHULBI, CIOPTUBHBIE COOPYXKEHHUSI, 3pUTEIbHBIE
YUPEKICHUS, YHUBEpMAru, yueOHbIC U JieueOHbIe 3aBeIeHus | T. 11.) [58-60].

OnHu npegHa3zHayeHbl ISl COOOUIEHUS O MOXape HaXOASAIIMMCS B 31aHUU
JOJM M YOPABJICHHS UX dBaKyallMed ¢ MOMOILIBIO CIEUUATbHBIX CBETOBBIX U
3BYKOBBIX CUTHAJIOB, & TAKXKE PEUEBBIX KOMaH/.

Cucrema BKIIIOYaeT mepefaroliee o0opyAoBaHHE (pacloioKEeHHOE B pa-
JIUOY3JI€ UM B MIOMELIEHUH JIEKYPHOI'O TIEpCOHaia 00bEeKTa), CeTh paanuoBella-
HUSL CO CNELHMATbHBIMU TPOMKOTOBOPUTENSIMU (IMHAMHUKaMHU) U MarHuTogoHa-
MU C 3apaHee 3alMCaHHbIMU TEKCTaMH (JIOMYCKAETCsS MCIOJIb30BAaHUE TEKCTOB,
NepeIaBaeMbIX CHEUUATbHO MOJArOTOBIEHHBIM MEPCOHAIOM C MOMOIIbIO MHUK-
podoHa), a TaKK€ CBETOBBIE YKa3aTelld, BKIOYaeMble B MOMEHT cpabaThIBaHUS
CUCTEMBI OINOBelIeHUs. TeKCThl OMOBEIIEHHs! JOKHBI COOTBETCTBOBAThH pa3pa-
OOTaHHBIM JIJIs KaXJI0T0 ATaXka IJIaHaM 3BaKyallHH.

Cucrema OmMoOBelIEHUS W YINpaBleHUs 3Bakyauuen Oyner 3¢p(eKTUBHOM,
ecnu OyZIeT OTBEYaTh CJIEIYIOIIUM TPeOOBaHUSIM.

1. BeITh NpUHYAUTENBHONU (TPOMKOTOBOPHUTENN JOKHBI MOJKIIOUATHCA K
ceTu 0e3 COeAUMHUTENIbHBIX PO3ETOK, HE UMETh PETYISTOPOB I'POMKOCTH U OT-
KIIFOYAIOIIKUX YCTPOMCTB; 1eIeco00pa3HO JUHAMUKH MOHTHUPOBATh B CHELUANb-
HBIX HUIIAX, 3aKPBIThIX JEKOPATUBHBIMU PEILIETKAMM).

2. O0ecrnieynBaTh ONOBEIICHUE BCEX JIIOAECH B 31aHMM, B KOTOPOM BO3HHK
noxkap. I'pomkoroBoputenu (IMHAMUKH) JODKHBI OBITh YCTAHOBJIEHBI Kak B
HAJ3€MHbIX, TaK ¥ B MOJ3EMHBIX 3Ta)kaxX 3/1aHUs, B MECTaX WHIWBUYaIbHOTO
(HOMepa, manathl, CIyKEOHBbIE MOMEIICHHUSI) U MAacCOBOTO MPEOBIBAHUS JIIOJICH
(3a71B1, KOPUAOPHI, JTUPTOBLIE XOJJIbI, TapJepoOHbIe U Ap.). KonmnuecTBo u mecrta
PacoIOKEHHsI TUHAMUKOB BBIOMPAIOTCS TaK, 4TOObI 0OecneurBaiach XOpOoIast
CJIBIIIMMOCTD MEPEAaBAEMOI0 TEKCTA.

3. ObecnieunBaTh NPUHYIUTEIBHBIN OT3BIB JU(PTOB, HE SBISIOLIUXCS CPE-
CTBaMU 3BaKyallUH JIOJEH, B 30Hy UX 0€30MaCHOCTU NpPH BKIIOYEHUHU (aBTOMa-
TUYECKOM WJIM py4YHOM) J1ro0oi u3 crnenyronux cucrtem: COIL, TT/(3, AVIL

4. ObecnieuynBaTh EHTPATU30BAHHOE BKJIIOUYEHUE CBETHJIBHUKOB CHUCTEMBbI
ABapUUHOTO OCBEIICHHUS.

5. OGecneunBaTh HEHTPAIM30BAHHOE (ABTOMATHYECKOE U JUCTAHIIMOHHOE)
BKJIIOYEHHE CBETOBBIX CUTHAJIOB M CBETOBBIX YKa3aTeJeill HalpaBIICHUs JBHXKe-
HUS K 9BAKyallMOHHBIM BbIXOJaM U 30HaM 0€30IaCHOCTH.
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B kpynHbIX (MHOTO3TaXHbIX, MHOIOCEKIIMOHHBIX) 3[JaHUSAX LEJIECO00Pa3HO
MIpe1ycMaTpUBaTh MO30HHYIO CUCTEMY OMOBEUICHUS U YIPaBJICHUS IBAKyalHeil.
[Ipu 3TOM cieayeT uMeTh B BUAY, YTO MEPBbIMU JOJKHBI ONMOBEIIATHCS JIFOAM,
HaXOJSIIMECS BBIIIE ATaXKa Moapa, NOCIECTHUMU — JIOJU B HUKEPACIIOJI0KEH-
HBIX 3Taxax. Oco0oe BHUMaHHE TOKHO ObITh OOpaIeHO Ha BBIOOP U NPABUIIb-
HO€ UCIOJIb30BAaHUE TEXHUYECKUX YCTPOMCTB ONMOBELIECHUS U yNpaBIICHUS 3Ba-
Kyaluen JII0/Ieil Ha ciydail moxkapa B HOUHOe BpeMsi. C 3TOM IIEIbI0 B TOCTUHU-
1ax, OONbHUIIAX, CAHATOPUSIX U MOAOOHBIX 3JaHMIX CIEAYET MpeaycCMaTpuBaTh
NEePBOOYEPETHOE BKIIOUEHNE 3BYKOBOW CUTHAIM3ALUU C LEIbI0 pa30yIuTh JIt0-
neit. [locne aToro nmogatorcsa curHaibl «Buumanue» (1o paavo Wi BKIHOYEHH-
€M CBETOBBIX Ta0JI0) U MEePEA0TCS PEUEBBIE COOOIIECHUS.

VYrpaBneHue cucTeMoil OTIOBEIIEHUSI JOJKHO ObITh MECTHBIM (M3 MOMeIIle-
HUS pajiioy3fia) U JUCTAHIIMOHHBIM (M3 MOMEIICHHS JUCIETYEPCKON 0O0BEKTa
WIM JPYroro MecTa ¢ KpyriloOCyTOYHBIM MPEeObIBAHUEM JI€KYPHOI'O NIEPCOHANA).
B paanoyzne n10omKkHbI HAXOAUTHCS (OHOIPAMMBI C COOTBETCTBYIOIIUM TEKCTOM
onoBeleHus. Ilepenaya TekcTa OMOBEIIEHMs JOJIKHA OCYILECTBISATHCS HEMpe-
peiBHO ¢ uHTepBasioM 20-30 c. T'osoc, nepeaaroninili TEKCT ONOBEUIEHUS, A0JI-
KEH ObITh CIOKOMHBIM, pa3MEPEHHbIM, C YeTKON aAukuuen. [loaTomy pexomen-
IyeTcs UMETh 3apaHee 3aliCaHHble HA MAarHUTO(OH TEKCThI, TAK KaK mepeaadya
€ro yepe3 MUKpPOQOH Ja)ke€ MPH YTEHHWH C MAIIMHONUCHOIO BapuaHTa HE HC-
KJIF0YaeT cOOEB M3-3a BOJIHEHUS JUKTOPA, YTO MOXKET OTPULATENBHO CKA3aThCs
Ha TMOBEJECHUHU 3BaKyHUpyeMbIX. [IpemouYTUTENbHBIM SBIISIETCS COMPOBOXKACHHUE
TeKCTa COOOIIEHNUsI BKIIOUYEHUEM CBETOBBIX YKa3aTelel HanpaBlieHUs IBUKECHUS
K DBaKyallMOHHBIM BBIXOJaM WJIM 30HaM (OCTpoBKam) Oe3zomacHocTH. Jlis 3By-
KOBOH CBSI3U MEXJy PaJMOy3JIOM U MOXKapHBIM MOCTOM MPEAYCMaTPUBAIOT Ipsi-
MYI0 BHYTPEHHIOIO TeJIeOHHYIO CBsA3b. B panuoysne noikHa ObITh IPEeTyCMOT-
peHa U BO3MOXHOCTb MEPeIaun COOOIIECHUS O MOoXkKape ¢ MOMOIIbI0 MUKPOPOHA
(Ha ciyyait oTkaza marauutodoHa). B ciyyae He0OXOAMMOCTH CBSI3b 10 MHUKPO-
¢dbony MoxeT ObITh ucnosibzoBaHa U PTII nns ympaBnenust sBakyaruei u 6oe-
BBIMU JICHCTBUSIMU MOKAPHBIX MOAPA3ACICHUA.

O¢pdextuBHocte COYD obecrneunBaeTcss BBINOJIHEHUEM psAlla MCUXO(U-
3MOJOTMYECKUX TpeOOBAaHUU K CBETOBBIM CUTHAJIaM, CBETOYKa3aTesliM M aKy-
CTUYECKUM yCTPOUCTBAM.

CBeToBbIE CUTHAJIBL, T. €. YCJIOBHbBIE 3HAKU WJIM CUMBOJIbI, CO3/IaBaEMbIE CIie-
IUAJIbHBIMA CBETOCUTHAJIbHBIMU YCTAHOBKAMU M YCTPOMCTBAaMH, JOJKHBI OBITh
NPOCTBIMU M HATJISHBIMU, BBIACISATHCS CPEAU APYTUX MPEIMETOB U MCTOYHHUKOB
MH(pOpPMAIMH, UMETh CTPOr0 OIPaHUYEHHOE CMBICJIOBOE 3HAUYEHUE U IpEIHA3Ha-
YaThCs IS ONPEJINIEHHBIX JIML WK TPYTII JIFO/IEH B LEJISAX U3BEILEHUS UX O MOXKa-
pe, HeOOXOJUMOCTH 3BaKyHPOBAaTHCS M COOOIIECHUS O HANpaBICHUU JBUKECHUS.
Jlii yBEpEeHHOIo pa3iIMYeHHs] CBETOBBIX CHTHAJOB HEOOXOIUMO MPUMEHSTH
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KPacCHbIM LBET JJISi CUTHAJIIM3ALMUA U ONOBEIICHUS; 3€JIEHbIA, CHHUUA U OpaHXe-
BBIM 11BETA — JJIA yKa3zaTeseil NBHXKeHUsl B 0e30macHOM HampasieHuu. Hapsny ¢
ATUM JOJKHBI MPEAbIBIATECA TpeOoBaHUSA K (GOpME U pa3MepaM CUTHAJIbHBIX
¢buryp, a Takke K pacCTOSHUIO MEXKIYy HUMH. PaccTosiHME MEX]y CBETOBBIMU
yKa3aTelssMH HalpaBJeHUsl ABW)KEHUS HE JIOJDKHO MpeBbIaTh 15 M. OOBIYHO
3anpenaronue CBETOBbIE CUTHAJIbHBIE 3HAKH JEJIal0T KPAaCHOIo I[BE€Ta M ycTa-
HABJIMBAIOT B MecTax Haubosee BEpOSTHOIO 3aJbIMICHHMS U PACHpPOCTPAHECHHMS
orus. OHM BKJIIOYAIOTCS MPU HE0OX0AUMOCTU. CUTHAJIBHBIE OTHU JIOJDKHBI U3-
Jy4aThb CBET 4YaCTOTOW 60 MMITYJIbCOB B MuH .

VYka3zaTenbHyl0 CUTHAIM3ALMIO OQOPMIISIOT, KaK MpPaBHIJIO, B BHJIE CHTI-
HaJbHBIX OTHEW WMJIM 3HAKOB KEJITO-3€JIEHOTO I[BETA, U3JTyYalOIMX CBET C YacTo-
toit putma 7/—10 I'. YkazaTenu pacrosararoT Ha ypOBHE IJia3 yeJoBeKa Cpel-
HEro pocTa WJIM HECKOJbKO Huke. CBeTOoBas CUTHANIM3ALUsl PEKOMEHAYETCS K
MPUMEHEHUIO HA 00BEKTAX C MOBBIIIEHHBIM ypoBHEM 1iyma (cBbiiie 90 ab).

3BYKOBBIE CUTHAJIbI (3BOHKH, CUPEHBI, PEBYHBI) JOJKHBI IO UHTEHCUBHO-
CTH MPEBBIIIATH HE TOJIHKO OOBIUYHBINA IITyM B MOMEIICHUIX, HO U IIYMbI, BO3HHU-
KalollMe Mpu noxapax. B 37aHusAX ¢ MacCOBBIM MPeOBbIBAHUEM JIIOJIEH, 0COOEH-
HO 3aJIbHOTO THWIIA, JIJIi MACKUPOBKM LIYMOB M KPHUKOB MaHUKYIOMIMX JIIOJEH
MIPe1yCMaTPUBAIOT OCOOBIN PEXUM 3BYKOBOIM CUTHAJIU3AIMN C MHTEHCUBHOCTBIO
3Byka 100-120 nb, napacratoiieit B TeueHue 1-2 ¢, 4TOOBI UCKIIOUNUTH TPABMBI
OT PE3KOro HapacTaHHs 3BYKOBOTO JaBiieHus. Beioop tuna COYD npousBoast
no HITb 104-03 [62].

B nensix obecnevyeHusi HaJeXHOTO (QPYHKIIMOHHUPOBAHUS CHUCTEMBI OIOBE-
LICHKS U YIPABJICHUA DBAKyallUEH JIOACH IUTAHUE €€ DJIEKTPOIHEPIUeH JOIK-
HO 00ecneYnBaThCs OT IBYX HE3aBHCHUMbBIX UCTOYHUKOB.

Cucrema OnoBelIEHUsI U yHPaBIECHUs 3BaKyalluel OJKHA MpeycMaTpH-
BaThCs B COOTBETCTBUM ¢ TpeboBanusimu HITb 104-03 [62]:

- 4-r0 THIA — JUIA 3JaHUM BRICOTOM 10 150 M;

- 5-ro TMna — a1 3gaHui BeicoToi Oonee 150 M.

COVYD nomxHa BbIAAaBaTh 3BYKOBOM M CBETOBOM CHUTHAJbl U yKa3aHUE O
CBOOOJHOM MYTH 3BaKyallMM B KAy KBapTUPY, 0(UC, TOCTUHUYHBIA HOMED
(B KBapTHphl U TOCTUHUYHBIE HOMEpPA B HOYHOE BPEMs 3BYKOBOM CUTHAN J10J]-
eH OBbITh aHAJIOTMYEH CUTHANTy OyIWJIbHHUKA), 00ECleunBaTh JBYXCTOPOHHIOKO
CBSI3b KBAPTUP, TOCTUHUYHBIX HOMEPOB U O(PUCOB C MOCTOM-IUCIIETYEPCKOIA.

Anroputm ynpasienuss COYD ¢opmupyeTcss Ha OCHOBE MOJYyYEHHOM WH-
dopman 0 cpabaThIBaHUU MOXKAPHBIX HM3BEIIATENEd C YYETOM pPaCuUETHBIX
CLIEHAapHEB Pa3BUTHUS MOXKapa M IMpoliecca 3BaKyalluy JoJed (C yueToM moxap-
HBIX OTCEKOB M 30H, 3HAUYEHUN OMAcCHBIX (PAKTOPOB MOKapa, MOJYYEHHBIX OT
aHAJIOTOBBIX MOYKAPHBIX U3BEIIATENEH, YCTAHOBIEHHBIX HA MY TSIX dBAKYALIUH).
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I'naBa 8
Haae:KkHoCTh YCTAaHOBOK
MOKAPHOU aBTOMATHKU

8.1. P PeKTUBHOCTH CHUCTEM MOKAPHON ABTOMATHKH

O¢dexTHBHOCTh TPUMEHEHUS CHCTEM NOXKapHOH aBTOMATHKU Ha
o0BeKkTax 00yCIIOBJIEHA COKPAIlEHHEM MaTepUalIbHOTO yiiepda OT moxkapa WiIH
JIOCTH)KEHHEM TpeOyeMOTo ypOBHSI 3aIIUTHI JIOACH MPU BOSHUKHOBEHHH TOXKa-
pa. Db(eKTUBHOCTh paccMaTpPUBAEMbIX CHCTEM JOJDKHA OTBEYATh ONTHUMAallb-
HBIM (WJTM HAWJIy4IIMM W3 BO3MOXKHBIX BapHAHTOB) COOTHOIIEHHUEM TaKHX OC-
HOBHBIX CBOMCTB, KaK BpeMsi OOHapy>KEHUs U TYIICHHUS TOXKapa, HAJACKHOCTh U
CTOMMOCTh CUCTEMBI. DTH TIOKa3aTeNId CBSI3aHbI MEXAy coOoi. [lpu m3meHeHnu
OJTHOTO W3 HUX MEHSETCS U COOTHOILICHHE MEXIY APYTMMH, a 3HAUYHUT, U3MEHSI-
eTcst 9 PEeKTUBHOCTh CHUCTEMBI B IIEJIOM. 3ajada COCTOUT B TOM, YTOOBI HAUTH
TaKO€ COOTHOIICHHWE MEXJy JTUMH BEIWYMHAMH JJII KOHKPETHOTO OOBEKTa,
pu KoTopoMm oOiue norepu oT noxapa Wosy, U CTOUMOCTh CUCTEMBI (Karu-
TaJbHbIE U HKCIUTyaTallMOHHBIC 3aTPaThl) ObUTH Obl MUHUMAJLHBI [63].

OddextuBHOCTH cucteM [IA MOXHO OIIEHMBATH MO KPUTEPHUIO CPETHHUX
MOTEPh:

Woow = Wy + W + W + W, — min, (8.1)

rae W, — cpegnue norepu ot noxapa; W, — moTepu OT JIOKHBIX cpabaTblBaHMIA;
W, — kanuTanbHble 3aTpathl; W, — 3KCIUTyaTallMOHHBIE 3aTPATHI.

B o6miem ciayyae HEOOXOaUMO, YTOOBI BO3MOXKHBIE T'OJIOBBIE MOTEPU OT
no>kapa Ha JJaHHOM OOBEKTE ObUIM CYIIECTBEHHO BHIIIE, YeM CTOMMOCTh CHCTE-
Mbl. B 3TOM ciyyae 3a cueT MCHOJb30BaHUS TaKUX CUCTEM OYAYyT COXpaHEHBI
3HAYUTENbHbIE MaTepHalibHble IeHHOCTU. CpeaHue MoTepu OT MoKapa MOXKHO
OMpeNeNuTh 1Mo hopmye

W, ={(V,-E,) K-+ E;} S, (8.2)

rae V,, E; — yuep6 oT noxapa npu Hanuuuu [1A Ha 00beKTe U €€ OTCYTCTBUU;
Kr — K0O3(pPpUIMeHT TOTOBHOCTH CUCTEMBI; S;; — MHTEHCUBHOCTh TOTOKA MOKapOB
Ha 00BEKTE.

VYiep0 usmeHsiercs 3a cueT CHHKEHHsI BpEMEHU OOHApYXEHUsSI U TYILIECHHUS
M0’Kapa U COOTBETCTBEHHO 3aTpaT Ha MOKApPOTyLIeHue. Yiepd oT moxkapa om-
peensercsl pacyeTHbIM WM CTATUCTUYECKUM CIOCOOOM C YYETOM KOCBEHHOTO
yuiepOa. [loTepu OT M0XKHBIX cpadaThIBaHUN CUCTEM HEOOXOAUMO TaAKKE Y4H-
THIBaTh, TAK KaK OHU BIUSIOT Ha 0011YI0 9P(HEKTUBHOCTD.

WJ'IC = CJIC ‘]H T! (83)
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rie  C,. — CTOUMOCTh OJHOTO JIO)KHOTO cpalaTbIiBaHUs; J; — MOTOK JIOKHBIX
cpabaThIBaHUM; T — BpeMs, 32 KOTOPOE OlleHUBaeTCs YPHEKTUBHOCTh CUCTEMBI.
PaccmoTpenHbie mokazaTeln HYKHBI, MPEXKIE BCEro, JJIsl ONpeeleHus,
Kakol BapuaHT [IA MOXeT ObITh MPUMEHEH JIJIs1 JAHHOTO 00BbEKTa 3aIUTHI.
[Tokazarenu HaJEKHOCTU SBJISIIOTCS BEAYIIUMU MPHU OlleHKE 3P (HEKTUBHO-
CTH B MPOIIECCE JIUTEIBHOM IKCILTyaTallud CUCTEM MOXKAPHOU aBTOMATHKH.

8.2. OCHOBHBIE IOHSTHSI TEOPUHN HAIEKHOCTH

[TpoGeMa HaIEKHOCTH OTHOCUTCS K YHCITY OCHOBHBIX IMPOOJIEM, BBI-
JABUHYTHIX Pa3BUTHEM TEXHUKH. JTa MpoOieMa BO3HUKAET MOBCIONY, TAe HEOOXO-
JMMBI BBICOKast 3PEKTUBHOCTD pabOThl TEXHUYECKUX CHCTEM, TapaHTHPOBAHHBIC
CPOKU CTyObl, 0€30TKa3HOE BBIIOJHEHHE aNlapaTypoil CBOUX (DyHKIIHIA.

[Tpu ananm3e HAICKHOCTH OYEHb Ba)KHO TMOJIB30BATHCS OOIIEH TEPMUHOIIO-
rueit [64]. OcoOeHHO 3TO OTHOCUTCS K OMPEACICHUIO MOHATHI «OTKa3» U «pa-
6oTtocrnoco6HOCTE». Kakaplii KOHKPETHBIN BU TEXHUKU UMEET CBOM KPUTEPUU
ornpezeneHus: paboTocnocoOHOCTH U BO3HUKHOBEHUS OTKa3a.

Pabomocnocobnoe cocmosnue — cocTostHuE 00bEKTa, TPU KOTOPOM 3HAUE-
HUS BCEX MapaMeTpOB, XapaKTEPU3YIOIINX CIOCOOHOCTH BBIMIOJIHATH 33aHHBIC
(GyHKUMH, COOTBETCTBYIOT TpPeOOBAaHUSM HOPMATHUBHO-TEXHUYECKOW W (WIIM)
KOHCTPYKTOPCKOH TOKYMEHTAIINN.

Omka3z — coObITHE, 3aKIII0YAIOIIeecs] B HApyIIEHUU paboTOCIOCOOHOTO CO-
CTOSIHUSI OOBEKTA.

Heucnpasnoe cocmosnue — cOCTOSIHUE 00bEKTa, MPU KOTOPOM OH HE COOT-
BETCTBYET XOTs Obl OTHOMY M3 TpeOOBaHWI HOPMATHUBHO-TEXHUYECKON U (MIJIN)
KOHCTPYKTOPCKOM TOKYMEHTAIINN.

Tlospesicoenue — coObITHE, 3aKITIOYAIOIIEECS] B HAPYIIEHUHN UCIIPABHOTO CO-
CTOSIHUSI 00OBEKTa MPU COXpaHEHUHU paboTocrmocoOHOro cocrosinud. [Ipu Heuc-
MIPaBHOM COCTOSIHUM OOBEKT €IIe MOXKET BBHITIOJHATH CBOE OCHOBHOE Ha3Haye-
HUE, HO 3TO BO3MOYKHO TPH CYIIECTBEHHOM CHIKEHUH (P (EKTUBHOCTH.

IIpedenvHoe cocmosinue — COCTOSIHUE OOBEKTA, MPU KOTOPOM €ro Jalb-
Hellllee MPUMEHEHHWE MO0 HAa3HAYCHHWIO HEAOMyCTHMO WM HelenecooOpasHo,
7100 BOCCTAHOBJIEHUE €0 UCIPABHOTO WU PabOTOCIIOCOOHOTO COCTOSIHUSI HE-
BO3MOXKHO MM HerenecooOpasHo. Ha puc. 8.1 mpuBeneHa cxema COCTOSTHUM |
COOBITHH, KOTOPAast WJUTFOCTPUPYET OCHOBHBIC TEPMHHBI.

JlaHHBIEC TIOHATHS OXBAaTHIBAIOT OCHOBHBIC TEXHUYECKUE COCTOSIHUSI OOBEKTA.
Kaxxmoe u3 HUX XapakTepHu3yeTcsl COBOKYIMHOCTBIO 3HAUYEHUI MapamMeTpoB, OIH-
CBHIBAIOIINX COCTOSIHUE OOBEKTa, M KAUYECTBEHHBIX MPHU3HAKOB, JAJISI KOTOPBIX HE
MPUMEHSIOT KOJTMYECTBEHHBIX OIIEHOK. HOMEHKIaTypy 3THX mapaMeTpoB U IMpH-
3HAKOB, a TAK)Ke MPEJIENbI TOMYCTUMBIX UX U3MEHEHHUI YCTaHABIMBAIOT B HOPMa-
TUBHO-TEXHUYECKON U (MJIM) KOHCTPYKTOPCKOW JJOKYMEHTAIlMU Ha OOBEKT.
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HcnpasHoe
COCTOSIHUE

A

Y
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A

Paborocrioco6HO€E
) (2)

HepaboTocmnocobnoe
> COCTOSIHUE

®E

» IIpenenpHOE cocTossHUE

A 4

CIIMCAHUE

Puc. 8.1. Cxema OCHOBHBIX COCTOSIHUI U COOBITHIA:
1-5 — npouecchl nepexoaa U3 OJHOIO COCTOSIHUS B IPYroe

[lepexon oOBeKTa W3 OJHOTO COCTOSHHUSA B APYroe OOBIYHO MPOUCXOIUT
BCJIE/ICTBHE TIOBPEXKICHUS UM OTKa3a.

PaboTocnocoOHbIil 00BEKT B OTIMYHE OT UCHPABHOTO JOJKEH YJIOBJIETBO-
pATh JUIIb TeM TpeOOBaHUSIM HOPMATHBHO-TEXHUYECKOW, KOHCTPYKTOPCKOM
JOKYMEHTAIINH, BHITTOTHEHUE KOTOPBIX 00ECMEYNBAET HOPMAITbHOE IPUMEHEHHE
o0BbeKTa MO Ha3zHauyeHW0. OYEBHIHO, YTO HEUCIPABHBIH OOBEKT MOXKET OBITH
paboTOCTIOCOOHBIM (HapUMep, HE YAOBIETBOPSATh ICTETUUYECKUM WIIA IPrOHO-
MUYECKUM TpeOOBaHUSM B MOJHON Mepe), €ClId MPU 3TOM €ro MokKa3aTeslu Ha-
3HAYCHHs] HAXOASITCS B COOTBETCTBUHM C TPEOOBAHUSAMU TEXHUYECKUX YCIOBHIMA
WJIA CTaH/IapTOB.

[Tepexon o0BeKTa M3 UCIIPABHOTO COCTOSTHUSL B HEMCIPABHOE MPOUCXOAUT
BeencTBre nedextoB. Eciu o0beKT nepexoauT B HEUCIIPAaBHOE, HO PaboTOCIIO-
COOHOE COCTOSIHHE, TO ATO COOBITHE HA3BIBAIOT MOBPEXKICHUEM; €CIH OOBEKT
MEePEXOJIUT B HEPAOOTOCTIOCOOHOE COCTOSIHUE, TO 3TO COOBITHE HA3bIBAIOT OTKa-
30M. B cnoxkHBIX 00BEKTaX, HAMpPUMEP, CIOKHBIX KOMIUJIEKCHBIX CHCTEMax
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aBTOMAaTHYECKOW TMPOTHUBOIOKAPHOW 3allUThI, BO3MOXHO Ooyiee MOApoOHOE
JIeJIeHUE COCTOSIHUM 00BEKTa C BBIACICHUEM MPOMEKYTOUHBIX COCTOSHUH C TO-
HUKEHHBIMHM YPOBHSIMU KauecTBa (DYHKIIMOHUPOBAHUSA, T. €. 3P(PHEKTUBHOCTH.

[lepexon oObekTa B MpeAeNbHOE COCTOSTHUE BiedeT 3a co00il BpeMeHHOE
WM OKOHYATENIbHOE MpEKpalleHrne MPUMEHEHUsI 00BhEeKTa M0 Ha3HAYCHHUIO, T. €.
BBIBOJTY U3 OKCILTyaTalllu.

OOBeKThl OBIBAIOT PEMOHTUPYEMBIE, AJII KOTOPHIX MPOBEACHUE PEMOHTOB
PEeTyCMOTPEHO B HOPMATHBHO-TEXHUYECKOM, KOHCTPYKTOPCKON JOKYMEHTAIINU
U HepeMOHTHpYyeMble. J[Js1 HEepEeMOHTHPYEMBIX OOBEKTOB HMEET MECTO Ipe-
JENbHOE COCTOSIHUE, KOTOpOE TMpeArnoiaraeT OKOHYATEIhbHOE MpeKpalieHue
MPUMEHEHUSI 00BEKTa MO0 Ha3HAYEHHIO (CMHUcaHue). ITO 00YCIOBIEHO TeM 00-
CTOSITENIBCTBOM, YTO Ha4yMHAsi ¢ HEKOTOPOTO MOMEHTAa BpPEMEHH JajlbHEuIee
IPUMEHEHUE TI0 Ha3HAUYECHMIO MOKa elle paboToCrnocOOHOro 00BEKTa, COrJIaCHO
OTIpEeICTICHHBIM KPUTEPHUSM, OKa3bIBACTCS HEIOMYCTUMBIM B CBS3H C OIACHO-
CTBIO HJIM BPEITHOCTHIO 3TOTO MCIIOTH30BAHMUSL.

Jlist peMOHTHUPYEMBIX 00BEKTOB TpeOyeTCsl OTIpaBKa 00bEKTa B KalUTajlb-
HBIW WM CPETHUN PEMOHT, T. €. BpEMEHHOE MPEeKpalleHue MPUMEHEHHs 00bEKTa
10 Ha3HAYCHHUIO.

Bo3HuKHOBEHHE OTKA30B MPOUCXOIUT B KAKOKW-INOO MOMEHT BPEMEHH, KO-
TOPBIN SIBIAETCSA CIy4aHOW BEJIMYMHOM, T. €. 3apaHee HEU3BECTHO, KOraa 3TO
coOwiTie mpou3oiiner. Ilociae BO3ZHMKHOBEHHMS OTKa3a MPOU3BOIUTCS BOCCTa-
HOBJIEHHE pabOTOCIIOCOOHOI0 COCTOSIHUS O0BEKTA UM CHATHE €r0 C IKCIUTyaTa-
nuu. [Ipuyem Hadamo BOCCTAHOBJICHMsSI 3aBHCUT OT Clloco0a W BpeMEHHU OOHa-
pyXeHusl oTka3a. J{IUTeNnbHOCTh (BpeMsi) BOCCTAHOBJICHHS 3aBHCHUT OT psaa
CBOMCTB 00BbEKTa (PEMOHTONMPUTOTHOCTU, KOHCTPYKIIUU) U OT CBOMCTB CUCTEMBI
TEXHUYECKOTO OOCHy)KMBaHUs M peMoHTa. [Ipu HamakeHHOW HKCIUTyaTaluu
MPOIECChl BO3HUKHOBEHHS OTKAa30B W BOCCTAaHOBIEHUS PabOTOCIOCOOHOCTH
00BEKTa MPOTEKAIOT B YCTAHOBUBIIEMCS peknMe. M3ydeHnem 3THX MpOIECcCOoB
3aHUMAETCsl TeOpus HAJACKHOCTH C MPUMEHEHHEM COBPEMEHHBIX METOJIOB Ma-
TEMaTHYECKOTO U (PU3NIECKOTO MOCINPOBAHHUS.

Haoeoicnocms — 3T0 CBOMCTBO 00BEKTA COXPAHATH BO BPEMEHH B YCTaHOB-
JICHHBIX TIpe/ieNiaX 3HAuUEHHUs BCEX MapaMeTPOB, XapaKTEPUIYIOIIUX CIOCOOHOCTD
BBITMIOJTHATh TpeOyemble (PYHKIMH B 33JaHHBIX PEKHMax W YCIOBHUSIX MpPUMEHE-
HUS, TEXHHUECKOTO 00CTY)KUBAHUSI, PEMOHTOB, XpaHEHUSI U TPAHCIIOPTHUPOBAHUSI.
HanexxHOCTh SBISICTCS CIIOKHBIM CBOWCTBOM, KOTOPOE B 3aBUCHMOCTH OT Ha3HA-
YeHUsI 00bEKTa U YCIOBHUM €ro MPUMEHEHUs] COCTOUT U3 COYETAHUI CBOMCTB: O€3-
OTKa3HOCTH, JIOJTOBEYHOCTH, PEMOHTOIIPUTOJTHOCTH U COXPAHIEMOCTH.

bezomkaznocms — CBOMCTBO 00BEKTA HENMPEPHIBHO COXPAHATh PabOTOCHO-
COOHOE COCTOSTHUE B T€UECHHE HEKOTOPOTO BPEMEHH MJIM HEKOTOPO HapabOTKH.

Jloneoseynocms — CBOWCTBO OOBEKTa COXPaHITH PabOTOCIOCOOHOE CO-
CTOSIHWE /10 HACTYIUICHHS MPEACTHHOTO COCTOSIHHS MPH YCTAaHOBIIEHHOM CHCTe-
Me TEXHUYECKOT0 00CITy>KUBaHUS U PEMOHTA.
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Pemonmonpueoonocms — CBOWCTBO O0BEKTA, 3aKIIIOYAIOIIEECS B MPHUCIIO-
COOJICHHOCTH K TPEeRyNpeKACHHIO U OOHapY>KEHUIO MPUYMH BO3HHUKHOBECHHSI
OTKa30B, OBPEKJIECHUN U MOJJEPKaHUIO0 U BOCCTAHOBJIEHUIO pabOTOCIIOCOOHO-
r'O COCTOSIHUSI ITyTEM MPOBEACHUS TEXHUUECKOTO OOCITY)KHBAHHSI U PEMOHTOB.

CoxpaHnsemocms — CBOMCTBO OOBEKTa COXPAHATh 3HAUYEHUS IOKa3aTesei
0€30TKa3HOCTH, JOJTOBEYHOCTH M PEMOHTONPUTOJHOCTA B TEUEHUE U TIOCTE
XpaHeHHUs U (WJIM) TPAHCIOPTUPOBAHUSI.

JI7is OLIEHKH CBOMCTB HAJEKHOCTH MPUMEHSIOT CTEIHATbHBIC TOKA3aTEeNH,
cOYeTaHHE HECKOJbKHUX IMOKa3aTelNeil MO3BOIsIeT JOCTAaTOYHO MOJTHO KOJINYeCT-
BEHHO OIICHUTH HAJIEKHOCTh OOBEKTOB B Pa3HBIX YCIOBUSIX (PYHKIIMOHUPOBA-
Hus. BeiOop nmokasareneil HaiexKHOCTH JIJIsl KOHKPETHOTO 00BEKTa — TOCTATOYHO
CIIO’KHAS 3a/1a4a, KOTOpasi pemIaeTcsi C y4eTOM TEXHUUECKHUX, TEXHOJIOTHYECKHUX,
OpPTraHM3aIMOHHBIX ¥ SKOHOMHUYECKUX aCTEeKTOB ero (yHkiuonuposanwus. [Ipu-
MEHSIOTCS TIOKa3aTeNu HaJe)KHOCTH €IMHUYHBIC, T. €. KOJTMUYECTBEHHO XapaKTe-
pPHU3YIOIIKE TOJIBKO OJHO CBOMCTBO HAJECKHOCTH, M KOMIUIEKCHBIE, XapaKTepH-
3YIOIINE HE MEHEE IBYX CBOMCTB Ha/ICKHOCTH.

K nokasarensm 0€30TKa3HOCTH OTHOCSATCSI BEPOATHOCTh 0€30TKa3HOW pa-
00THI, cpeHsst HapaOoTKa 10 O0TKa3a, MHTEHCHBHOCTh OTKAa30B, apaMeTp MOTO-
Ka OTKa30B M HEKOTOpbIE npyrue [64].

BepositHOCTh 0€30TKa3HOM pabOThl — BEPOSATHOCTH TOTO, YTO B Ipenaenax
3aJlaHHOM HapabOTKH O0TKa3 00bekTa He Bo3HMKaeT. B YIIA napaboTka Ha oTka3
OLIEHWBAETCS M0 BPEMEHHU IKCIUTyaTalluy, T. €. 00s3aTENbHO JOKEH OBITh Ol-
peneneH uHTEepBan BpemeHu oT 0 10 tp, 32 KOTOPBIA MPOU3BOAUTCS KOJTUYECT-
BEHHAas! OIICHKA.

BepositHOCTB Oe30TKa3HO# paboThl P(ty) B mHTEepBane ot 0 1o ty onpenerns-
etcs 1o hopmyie

P(to) = 1 - F(t), (8.4)

riae F(to) — dyHKIMs pactpeneacHuss HapaOOTKH 10 OTKa3a.

Jlns yno6cTBa mpeoOpa3oBaHU B pa3iMYHBIX pacyeTax BBOJAT MOHSITHE
«BEPOSITHOCTH OTKa3a» — BEPOSITHOCTh TOTO, YTO OOBEKT OTKAXKET XOTS OBl OAMH
pa3 B TEUEHHUE 33JaHHOTO BpPEeMEHHU padoThl, Oynyun padOTOCHOCOOHBIM B Ha-
YaabHBI MOMEHT BpeMeHH. BeposiTHocTh oTkasza Q(tp) B MHTEpBalie BpEMEHHU OT
0 a0 t()

Q(to) = F(to) = 1 - P(to). (8.5)

Cpennsisi HapaOOTKa JI0 0TKa3a — 3TO MAaTEeMaTHYECKOE OXKHJIaHKE HapaboT-
KU 00BEKTa JI0 IEPBOro OTKa3a t, OHO ompenensercs o popmysie

t= T[1— F(O)]dt | (8.6)
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Cpeonssn napabomka Ha omka3 O3HadyaeT HapaOOTKY BOCCTAHABIMBAEMOTO
00BEKTa, MPUXOANIYIOCS B CPETHEM Ha OJUH OTKa3, MPU ONPEACICHHOU IMPO-
JOJIKUTEIIBHOCTH JIKCIUTyaTallui. DTOT TEPMHUH MPUMEHSETCS MPU OICHKE Ha-
JEKHOCTH 00BEKTa, KOTOPHIH B MPOIIECCe IKCILTyaTallil MOYKET HEOTHOKPATHO
HAXOJUTHCS B COCTOSTHUM OTKAa3a.

Humencusnocms omkazoe — ycIoBHAs TNIOTHOCTh BEPOSATHOCTH BO3HUKHO-
BEHUS 0TKa3a HEBOCCTAaHABIMBAEMOI0 O0BEKTa, OmpeaesemMas sl paccMaTpu-
BaeMOI'0 MOMEHTA BPEMEHH IPHU YCIOBHH, YTO IO TOTO MOMEHTa OTKa3 HE BO3-
HUK. ITHTEHCUBHOCTB OTKa30B OMPEEISIOT 10 (hopmyrie

__ 1 d 1 4d
M Tro w P(t) dt

MHTEeHCHUBHOCTH OTKa30B MOKA3bIBAET BEPOSATHOCTh BOSHUKHOBEHHS OTKa3a
B €IMHUILY BPEMEHHU, SBJISETCS BETMUMHON M3MEHSAEMOI B Mpoliecce dKCITyaTa-
IIUU ¥ OJTHOM M3 HanOoJiee YacTo MPUMEHIEMBIX BEJIMUMH B pacyeTaxX HaJeKHO-
CTH, Yepe3 KOTOPYIO MOXKHO, 3Has BUJ (DYHKIUHU pacrpeneieHusi HapaOOoTKH 110
otkaza F(t), onpenenuts qpyrue nokasareiau 0€30TKa3HOCTH.

Ilapamemp nomoxa omkazo8 — 3TO OTHOILIEHUE CPEIHEr0 YMCiIa OTKAa30B
BOCCTaHABIIMBAEMOT0 00BEKTa 3a MPOU3BOJIBLHO Malyl0 €ro HapaboTKy K 3Haue-
HUIO TOW HapaboTku. IlapameTp mMOTOKa OTKAa30B HCMONB3YIOT B KAYECTBE IO-
Kazarensi 0€30TKa3HOCTH BOCCTAHABIMBAEMBIX OOBEKTOB, DKCIUTyaTalHsi KOTO-
PBIX OMHUCHIBAETCS CleayomuM oOpa3oM (cM. puc. 8.1): B HauanbHBIA MOMEHT
BpEMEHHM 00BEKT HaUMHAET paboTy U paboTaer A0 OTKa3a, MOCJe 0TKa3a MPOUC-
XOJUT BOCCTAaHOBJIEHHE pabOTOCIOCOOHOCTH, U OOBEKT BHOBH pabOTaeT A0 OT-
Ka3a, Py 3TOM BpeMsl BOCCTAHOBJICHHSI HE YUUTHIBaeTCSI. MOMEHTBI OTKa30B Ha
OCH BPEeMEHH 00pa3yloT MOTOK OTKa30B, KOTOPBIA XapaKTepU3yeTCs MaTeMaTH-
YECKUM OXKHJIaHWEM YHCIia OTKa30B 3a BpeMs i

Q(t) = M[r(9)], (8.8)

rae Q(t) — Benymas GyHKus moToka; M — CUMBOJ MaTeMaTHYECKOT'O OXKHUa-
Hust; I(t) — urciao oTKa3oB 3a Bpems t.

[Tapametp motoka oTka3zoB ®(t) xapakTepu3yeT CpelHee YMCIIO OTKAa30B,
0’KHMJIAEMOE B MAJIOM MHTEpBajie BpeMeHU At:

lim M[r(t+At)]-M[r(t)]
o(t) = :
At -0 At

ITapameTp MOTOKaA OLIEHUBAET TO YK€ CBOMCTBO OTKA30B Il BOCCTAHABIIU-
BaE€MbIX O0BEKTOB, YTO U MHTEHCUBHOCTh OTKAa30B JJI HEBOCCTAHABIINBAEMBIX.

K nokazatensm A0ArOBEYHOCTH OTHOCATCS CPEIHUM M Ha3HAUYEHHBIN pecypc,
CpEeIHUII M HA3HAYEHHBIM CPOK CIY>KObI, TaMMa-TIPOLIEHTHBIM pecypc U CPOK
clIy’kObl. B ycTaHOBKax moxapHOW aBTOMATHKH B KaUeCTBE MOKa3aTessl JOIroBey-
HOCTH NMPUMEHSETCS] CPOK CITYXKOBbI, TO3TOMY PaCCMOTPUM 3TU TEPMUHBI.

F(t) = P(1). (8.7)

(8.9)
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Cpeonuti cpok cayacowbl — 3TO MaTEMaTUUYECKOE 0XKUAaHUE CPOKa CITY>KOBI,
U3MepsEMOEe B IUHUIIAX BPEMEHHU.

T'amma-npoyenmusiii cpok cayscovbl — KaneHAapHas MPOJODKUTEIBHOCTh
OT Hayalla dKCIUTyaTalud O00bEKTa, B TEUCHHE KOTOPOH OH HE JOCTUTHET Ipe-
JEIIEHOTO COCTOSIHUSA C 33JJaHHOW BEPOATHOCTHIO, BBIPAKEHHAs! B IPOIICHTAX.

Hasznauennwiti cpok ciyscovl — KaleHAApHAas MPOIODKUTEIBHOCTh JKC-
uTyaTanuu 00BEKTa, MPU JOCTHKEHUM KOTOPOW MPUMEHEHHE 0 Ha3HAYCHHIO
JIOJDKHO OBITH mpekpaiieHo. [Ipu gocTmkeHnn 00beKTOM HAa3HAYEHHOTO CpoKa
CIIy>KOBI B 3aBUCHMOCTH OT Ha3HA4eHHs, 0COOCHHOCTEH HKCIUTyaTallu, TEXHU-
YECKOT0 COCTOSIHUS M JAPYTUX (DAKTOPOB OOBEKT MOKET OBbITh CIMCAaH, HaIpaB-
JIeH B CPEeIHUN WJIM KalUTAIbHBIN PEMOHT, IepeaH JJid MPUMEHEHHs He TI0 Ha-
3HAYCHHIO WU MOXKET OBITh MPUHSATO PEIICHUE O MPOJOJIKEHUH IKCILTyaTaI[uH.

Cpok ¢y O0bl yKa3bIBa€TCSd B TEXHUYECKON JTOKYMEHTAIlMU HA OTJEIbHbBIC
YCTPOMCTBA U DJIEMEHTHI MOKaPHON aBTOMATHKH.

K mokazatensM peMOHTONPUTOTHOCTA OTHOCSITCS BEPOSTHOCTH BOCCTAHOB-
JeHus paboTOCIIOCOOHOTO COCTOSIHUSI U CPEJIHEE BpeMsl BOCCTAHOBJIEHHUs pado-
TOCTIOCOOHOTO COCTOSTHUS.

Beposamnocmuv 6occmanosnenus pabomocnocobno2o cocmosiHus — 3T0 Be-
POATHOCTH TOTO, YTO BPEMsI BOCCTAHOBJIEHHS PaOOTOCTIOCOOHOTO COCTOSTHUS
00BEeKTa HE MPEBBICUT 3aJaHHOTO. KONMMYecTBEHHO 3Ta BEPOSITHOCTh MPECTaB-
asieT co0oit 3HaueHue (GYHKIUU PaclpeleieHUs] BpeMEeHU BoccTaHoBIeHUs Fy(t)
npu t, = T,, rae 7, — 3a1aHHOE BpeMsi BOCCTAHOBJICHHUS.

Cpeonee 8pemsi 60ccmaHo8lenusi pabomocnocooH020 COCMOAHUSL — ITO
MaTeMaTHYECKOE OXKHMJIaHUE BPEMEHU BOCCTAHOBIEHHUS pabOTOCTIOCOOHOTO CO-
CTosiHuS. Bpemsi BOCCTAaHOBIIEHHS OTCUMTHIBAIOT JUOO HEMPEephIBHO, TUOO W3
HETO TI0 OMpeAeNIEHHBIM MPHU3HAKaM UCKIIOYAaI0T MHTEPBAIbI BPEMEHHU, HE 00Y-
CIIOBJICHHBIE HETOCPECTBEHHO BBITIOJHEHUEM BOCCTAHOBUTENBHBIX PaboT. B
CBSI3U C ITUM Pa3MyaloT o0lee BpeMsi BOCCTAHOBJIEHUSI pabOTOCTIOCOOHOCTH
00BEKTa U ONEPATUBHOE BPEMS BOCCTAHOBJIEHUSI pa0OTOCIIOCOOHOCTH 0OBEKTA.

Texnudeckoe 0OCITy)XMBaHHE YCTaHOBOK TII0XKapHOW aBTOMATHKH OYEHBb
YacTO MPOU3BOUTCS LIEHTPATM30BAaHHO U B OTOM CiTy4ae oOlee Bpemsi BoccTa-
HOBJICHUS CKJIQJIBIBAETCS M3 IIEJIOTO PsJa COCTABISIIOIINX: BPEMEHH OOHapyKe-
HUS OTKa3a, BpeMEHU COOOIIeHUs1 00 OTKa3e, BpeMEHU Mpue3a o0CayKuBaro-
IIETO MepCcoHajla U ONEePaTUBHOTO BPEMEHH BOCCTAaHOBIIEHHUS PabOTOCMOCOOHO-
CTH YCTaHOBKH.

Cpennee BpeMsi BOCCTAHOBIICHUS t, ONpeIeNstoT mo ¢popmyie

t, = T[l— F (t)]dt. (8.10)
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I/IHOFIIa B MAaTCMAaTUYCCKUX MOJCIIAX OHCHKHU HAACKHOCTU MMPUMCHAIOT I10-
HSATHE MHTCHCUBHOCTH BOCCTAHOBJICHMS. DJTa BEJIMYNHA o6paTHa51 BPEMCHH BOC-
CTaHOBJICHHA :

= ti (8.11)
5

K mokaszaTensiM cOXpaHs€MOCTH OTHOCSITCSI CPEIHUI CPOK COXPAHSIEMOCTH
¥ TaMMa-TIPOIICHTHBIN CPOK COXPAHSIEMOCTH. DTH MOKA3aTeIN aHaJOTUYHBI TO-
Ka3aTessiM 0€30TKa3HOCTH M JOJTOBEYHOCTH, TOJBKO OLIEHKAa MX YHUCIEHHOIO
3HAYCHHsI TPOU3BOAUTCA MO CTATUCTUYECKUM JaHHBIM 00 OTKa3ax OObeKTa B
MPOLIECCE XPAHEHHMUS.

Bce nepeuncneHHbple MoKa3aTeny SBISIOTCS eAMHUYHBIMU. BMmecTe ¢ Tem B
IpoLecce IKCIUTyaTallud 00bEKTa BO3HUKAET HEOOXOIUMOCTh OLEHUTh U O€30T-
Ka3HOCTh M PEMOHTONPUTOJHOCTD. J{JIs1 3TOr0 MPUMEHSIOT KOMILJIEKCHBIE MOKa-
3aTeNu HaJIeKHOCTH: KO UIIMEHT TOTOBHOCTH, KO3(DPUIMEHT OnepaTUBHOM
TOTOBHOCTH H JIp.

Koagpgpuyuenm comosnocmu — 370 BEpOSTHOCTb TOTO, UTO OOBEKT OKAXKET-
csi B pab0OTOCIIOCOOHOM COCTOSIHUM B MPOU3BOJIbHBII MOMEHT BPEMEHH, KPOMeE
TUTAHUPYEMBIX TIEPHOOB, B TEYCHHE KOTOPHIX MPUMEHEHUE 00BEKTa MO Ha3Ha-
YeHHI0 He mnpeaycmaTpuBaercsa. KosddUIMEeHT TOTOBHOCTH H3MEHSETCS BO
BPEMEHH, OJHAKO B HEKOTOPBIX YCIOBHUSX, KOTJa MPOIECCHl BOSHUKHOBEHHUS OT-
Ka30B U MPOLECCHl BOCCTAHOBJIEHUSI pab0OTOCIIOCOOHOCTH UMEIOT CTAIlIMOHAPHOE
3HAYEHUE, T. €. 00BEKT HAXOAUTCS B CTALIMOHAPHOM PEKUME DKCIUTyaTallluH, €ro
3HaYEHHE MOKHO ONPENIENATh 0 popMylie

T
Ky = ——, (8.12)
T, +t,
rae T, — cpenHsisa HapaboTKa Ha 0TKa3; t, — cpeiHee BpeMsi BOCCTaHOBIICHHS.
Koagpgpuyuenm onepamusrnoii comognocmu — BEpOSATHOCTh TOTO, YTO O0B-
€KT OKaXXeTcsl B pabOTOCIIOCOOHOM COCTOSIHUM B MPOMU3BOJIBHBI MOMEHT Bpe-
MEHHU, KpOME IJIAHUPYEMbIX NEPUOJOB, B TEUEHHUE KOTOPBIX MPUMEHEHUE 00b-
€KTa 10 Ha3HAYEHHUIO HE MpelyCMaTpUBAETCs, M HAUYWHAA C ITOTO MOMEHTa Oy-
JeT paboTaTh 0E30TKAa3HO B TEUEHHUE 33JJaHHOTO MHTEpBajia BpeMeHu. J[o 3Toro
MOMEHTa OOBEKT MOXKET HaXOJIUTHCS B PEKUME JEXKYpPCTBA IPH IMOJHBIX WIH
OOJIErYeHHBbIX HAarpy3kax, HO 0€3 BBINOJHEHUS 3aJaHHBIX PabOuYuX (YHKLHUA.
KoadduireHT onepatuBHON TOTOBHOCTH OTpeiesieTcs o popmyie

Kor () = Ki(t) P(At), (8.13)

rae Ki(t) — koadduiment roroBaocty; P(At) — BeposiTHOCTh 0€30TKa3HOM pabOThI
3a 3ajjanHoe Bpemsi At; At — BpeMst paboThl 0OBEKTa JIJIs1 BBIMOTHEHUS 3a/1a4H.
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Takum 00pa3om, HaZAEKHOCTb YCTAHOBOK IMOXApHOW aBTOMATHUKH MOXET
ObITh OLIEHEHAa C MPUMEHEHHEM HECKOJbKHMX IOKa3aTeled HaJeKHOCTH, Kak
€AMHUYHBIX, TAK U KOMIIEKCHBIX.

HaneXHOCTh yCTaHOBKM NO’KApPHOM aBTOMATHKH B LIEJIOM OLIEHUBAETCA IO
KOMIUJIEKCHOMY TIOKa3aTento, a HaOop €IWHUYHBIX I[OKa3aTeiaeil TOMOJIHSET
OLICHKY U1 Pa3pabOTKHU pa3IMYHbIX MEPONPUSATUH MO NOBBIIEHUIO HAJIEKHOCTH.

B GopMybl 17151 OLIEHKH pa3IMuHbIX MOKa3aTeael HaJeKHOCTU BXOJAUT Ta-
KO€ MOHATHE, KaK (YHKIMS pacupeneseHus HapaOOTKU 10 OTKa3a U (yHKLHMS
pacnpeneneHus BpeMeHu BoccTaHoBieHus. HapaboTka Ha oTka3 u Bpemsl BOC-
CTaHOBJICHUSI — BEJIMUMHBI CIIy4allHbIE, T. €. OHU MOT'YT OBITh OLICHEHBI TOJILKO B
TEPMHUHAX TEOPUHU BEpOATHOCTU. CiydaiiHble BEJIWYUHBI XapaKTEPU3YHOTCS
byHKUMEH pacnpeieNieHts], 0 KOTOPOH MOKHO MPOU3BECTU OLIEHKY MapameT-
POB 3TOr0 pacHpenesieHus. B Teopun HaJAEKHOCTH UCHOJIB3YIOTCS Pa3IuYHbIC
pacrpeneneHus — 3KCIOHEHIHalbHOe, Panes, HopManbHOE, ramMma-pacrpeze-
nenue, BeitOynna u ap. g OoueHKH HAIEKHOCTH NMPOBOJUTCS COOpP CTATUCTH-
YEeCKUX JaHHBIX 00 OTKa3ax, 3aT€M METOJaMU MaTeMaTUYECKON CTaTUCTUKH OIl-
penensiercsa BUI paclpeleseHHus] CIydYalHOW BEJIWYUHBI, TPOU3BOANUTCS OLEHKA
CpPEIHUX €€ 3HAYECHUM.

[To maHHBIM MPOBEACHHBIX UCCIETOBAHUN HapaOOTKa HA OTKA3 MOJABIISIO-
1niero OONBIIMHCTBA 3JEMEHTOB MOXKAapPHOM aBTOMATHUKH (3JEKTPOHHBIX YCT-
POICTB, pere, KJIanaHbl U Ap.) HOJUUHSAETCS SKCIIOHEHIUATbHOMY 3aKOHY, T. €.

Fy=1-¢™ (8.14)

rac

A= (8.15)

1
T
o
B nmanpHenmeM npu pacCMOTPEHUM Pa3IMYHbIX MATEMATUYECKUX MOJENIEN
OLICHKM HAJEKHOCTU paclpejieJieHue HapaOOTKH Ha OTKa3 OyJneT MpUHUMAThCA
DKCHOHEHIUATBHBIM.
B sToM ciydae BeposiTHOCTh O€30TKa3HOM paboThl OyAEeT paBHA

P(t) =e™. (8.16)

W3 npuBeaeHHOi GOPMYIBI BUIHO, YTO MPU IKCTIOHCHIIMAIBHOM pacrpe-
JieIeHnU HapaOOTKH Ha OTKAa3 YHPOINAeTCs BBIUMCICHHE BCEX IMOKa3aTenel Ha-
JEKHOCTH.

OmHUM U3 BaKHEWIIMX METOJOB TOBBINICHUS HAJIC)KHOCTH OOBEKTA SIBIIS-
I0TCS METO/IbI pe3epBupoBanus. Llenb pe3epBupoBaHus — 00ECIEYUTh OTKA30-
YCTOMYMBOCTh OOBEKTA B IIEJIOM, T. €. COXPAaHUTh €ro paboTOCIOCOOHOCTh, KO-
r/1a BO3HUK OTKa3 OJHOTO WJIM HECKOJIBKHUX AJIEMEHTOB.
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Pezepsuposanue — 310 NpUMEHEHHE JOMOIHUTEIBHBIX CPEJCTB U BO3MOXK-
HOCTEH, Cpeir KOTOPHIX B MOKAPHON aBTOMATHKE Pa3IMYalOT CTPYKTYpHBIE,
uH(pOpMaIMOHHbIE U (DYHKIIMOHATBHBIE.

[lo cmocoOy BBOJa pe3epBa MPUMEHSIOT PE3EPBUPOBAHME 3aMEUICHUEM,
JUHAMUYECKOE, OCTOSIHHOE U CMEILIAHHOE PE3EPBUPOBAHHUE.

CmpykmypHoe pezepeuposanue, T. €. PE3CPBUPOBAHUE JJIEMEHTOB WU
0JIOKOB B CXeMe, IPUMEHAETCS AOCTaTOYHO KUpoko. Hampumep, pe3epBupyror-
cs Hacockl B YIIA, OGOKM NUTaHUS, IPUYEM PE3EPB BKIKOYAETCS aBTOMAaTHYe-
CKU IIPH MOJYYEHUU CUTHaJa 00 OTKa3e OCHOBHOIO 3JIeMEHTa. B 3amuiaeMbIx
MOMEIICHUIX Pa3MeIlaloT HE MEHee IBYX MOKapHbIX W3BELIATeNel, YTO SBISET-
Csl TIOCTOSIHHBIM pE€3€pBUPOBAHUEM, KAXKIbI M3 M3BELIATENEH SIBISETCS OJHO-
BPEMEHHO Y OCHOBHBIM, U PE3EPBHBIM 3JIEMEHTOM.

JluHamMu4eckoe pe3epBHUPOBAHHUE TPUMEHSETCS B MHUKPONPOLECCOPHBIX
CUCTEMaxX MOXKAPHON CHUTHAJIM3aLMU, KOTJa IpH OOpbhIBE U KOPOTKOM 3aMbIKa-
HUU [Uleiia aBTOMATHMYECKH MPOMCXOAMUT MEpPEeCcTporKa anroputMma padoThl
CUCTEMBI U MEPEKIIOUYEHUE HEKOTOPBIX €€ 3JEMEHTOB, YTO MPUBOJIUT K Jaib-
HelemMy (GyHKIMOHUPOBAHUIO, HO ¢ HEKOTOpOil notepeit 3¢ dextuBHoCcTH. [lo-
CTOSIHHOE PEe3epBUpPOBaHUE — 0€3 MEpPECTPONKHU CTPYKTYpbl OOBEKTa MpU BO3-
HUKHOBEHHMH OTKa3a — NPHUMEHSETCS B CXEMHBIX PEUICHUSX CUCTEM MOKapHOM
CUTHAJIM3AIMH, KOTJa HEKOTOPbIE JIEKTPOHHBIE 3JIEMEHThl UMEIOT MOCTOSHHO
BKJIFOYEHHBIN PE3EPB.

Hnghopmayuonnoe peszepsuposanue B NoxapHOU aBTOMATUKE PUMEHSIETCS
B CUCTEMax CUTHAJIM3aLMU: 3ByKOBOW U CBETOBOI CHTHAJIBI O MOXape U MOBpe-
KJICHUH, B MUKPOIPOLIECCOPHBIX YCTPOIMCTBAX — pe3epBUpPOBaHUE UHPOPMALIUU
Ha TabJI0 1 HAa MOHUTOPE UHPOPMALIMOHHOMN CUCTEMBI U T. II.

DyHKYyUoHAIbHOE pe3epsuposanue — pPe3epPBUPOBAHKE, IIPU KOTOPOM pas-
HbIE€ AJIEMEHTHI BBIMOJHAIOT OJHY U Ty e ¢yHkuuto. Hanpumep, pezepBupona-
HUE CHCTEMbl HACOCOB MHEBMOOAKOM C paCUETHBIM KOJUYECTBOM BObI WIIH TI€-
HooOpazoBatens. Kpome pesepBupoBaHUs TPUMEHSIOT 3()PEKTUBHBIE CPECTBA
MOBBILLIEHUS HAJEKHOCTU: CHWKEHWE HOMHUHAIBHOW HArpy3ku u padborta B je-
KYPHOM pekuMe 0e3 Harpy3Ku.

8.3.  OmneHka HaIe)KHOCTH CHCTEM MOKAPHOI
ABTOMATHKH Ha Tane NPOeKTHPOBAHUSA

Pacyer mokasaresneil HaAEKHOCTH YCTAHOBOK IIOKAPHOU aBTOMATHUKHU

JOJKEH OBITh COCTaBIISIOUIEH Mpolecca MPOESKTUPOBAHHUS.
Ha nepBom sTane co3nanus cxemsl YIIA nmpoekTUpOBaHUS CTPEMSTCS HaMi-
TH €€ NPUHLIUNHAIBHOE pelIeHue, a 3aTEM BBIOMPAIOT 3JIEMEHThl TakKUM oOpa-
30M, 4YTOOBI obOecneuynTh ee paboTocnocodHocTh. [lpm 3TOM HeobXxoAMMO
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BbIOpATh 3JIEMEHTHI, 00JIaJlaloliie HE TOJBKO YCTOMYMBOCTBIO MapaMETPOB K
BO3JICHCTBUIO OKPY>KAIOIIEH Cpebl, peKUMOB, HATPY30K U T. M., HO U HE3HAYH-
TEIBLHOM JI0JIel OTKA30B B MpejiaraeMoM pekume dkcruryaranuu. HeoOxoaumo
3HaTh Haie’)kHOCTh YIIA npu pemennn Bonpoca 0 BbIOOpe BUAa U TUIA TOXKap-
HOM aBTOMATHKH JJIs 3alMTHI TOTO UJIM UHOTO OOBEKTA.

Pa3paboTanbl paznuyHble METOJbl KOJIWYECTBEHHOW OLEHKH HA/IeKHOCTHU
MO’KAPHOM aBTOMATUKH, KOTOpPbIE MOXHO PpAa3AeUTh HAa HECKOJbKO TPYII
[64, 65]:

- pacyeTHbIE METO/IbI OLIEHKH Ha/1e:KHOCTHU [1A 1o BHE3amHbIM OTKa3aM;

- MOJEJHMPOBaHUE MPOIECCOB (YHKIIMOHUPOBAHUS almapaTypbl C LEIbIO
OLICHKU €€ HaJe)KHOCTH;

- HCTIBITAaHUS HA HA/I€KHOCTb.

Ecnu u3BecTHa CTpyKTypa amnmapaTypbl U (QYHKIMOHAJIbHAS CBSA3b MEXKIY
€€ 3JEMEHTaMH, a TaKXKe YMCJIOBBIE XaPAKTEPUCTUKU HAJIEKHOCTH IJIEMEHTOB,
TO PACYETHBIM CITIOCOOOM MOXHO OINPEAEIUTh YNCIOBBIE 3HAYEHUS MOKa3aTenei
HaZeKHOCTU. OTHAKO B OCHOBHOM MX MOYHO CBECTH K JIBYM Pa3HOBUJIHOCTSIM:
pacyer HaJEeKHOCTU MO BHE3ANHBIM OTKa3aM M pacyeT HaJeXKHOCTU C YYETOM
KOHTPOJIsI (aBTOMATHYECKOTO, MUKIMYECKOr0 U PYYHOro) paboTOCHOCOOHOCTH
00BeKTa.

OueHka HaJIEKHOCTH NPUHIMOHANbHBIX pemeHuid YIIA Oasupyercsa Ha
pacyeTHOM METOJIE, B OCHOBE KOTOPOI'O JIEKUT anpuopHas (MpeaBapuTeIbHast)
uHpopMmaius 06 31eMeHTax, KOTopasi, Kak MPaBUIIO, COJACPIKUT:

- peXHM paboOThI 3JIeMEHTa (KIMMAaTUYEeCKHEe U MEXaHWYECKHUE BO3JIEUCT-
BUS, JIEKTPUUECKasl HArpy3Ka U Ipyrue BO3IEUCTBUS);

- YUCJIO AJIEMEHTOB JIaHHOT'O TUIIA, HAXOASIIUXCA B 3KCIUTyaTalllu;

- IUJIOTHOCTh BEPOATHOCTU paCIpe/ielieHuss BpEMEHU paboThl AJIeMeHTa 10
OTKa3a;

- HapaOOTKy KaXXJIOTO AJIEMEHTA JI0 MOJHOTO OTKa3a U YUCJIO OTKA3aBIIMX
AJIEMEHTOB 3a BPEMsI KCIUTyaTalluu;

- BCE CBE/ICHMS O (PYHKIIMOHAJIBHOM cXeMe.

Ha npakTtuke anpuopHas uHpopMmanus npeacrapieHa B (GopMe UHTEHCHUB-
HOCTe# 0TKa30B A(t) 271eMEeHTOB 1 rpa)MKOB UX 3aBUCHMOCTEH OT TeMIIEPaTyPhI
okpyxatomei cpeanl t, °C, u koddduimenTa EKTPUIECKON Harpy3ku. ITa
uH(pOpMaIUs JaeTCsl B TEXHUUYECKUX CIIPAaBOYHHUKAX.

B ocHoBy meromuku pacuera YIIA monoxkeHsl cileayrolue OTIpaBHbBIE
MOJIOKEHUS:

- pacyeT HaJeKHOCTH BEJIETCA 110 BHE3AMHBIM OTKa3aM;

- BCE OJHOTHUITHBIE 3JIEMEHTHI, BXOSIINE B COCTAB U3/ENINs, PAaBHOHAIEK-
HBI, T. €. HHTEHCUBHOCTb OTKa30B 3JIEMEHTOB OJIHOI'O M TOT'0 K€ THIa HE3aBUCH-
MO OT MECTa U BPEMEHHU UX U3TOTOBJICHUS TOXKIECTBEHHA;
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- OTKa3bl 3JIEMEHTOB, BXOJSIIMX B COCTAB M3/ENUs, a 3HAUUT, U OTKa3bl U3-
JeNHsl SIBISIFOTCSL COOBITUSIMU CITYYalHBIMH, a BpeMs UX 0€30TKa3HON paboThl —
HE3aBUCUMBIMH;

- pacripejielieHue BpeMeHH paboThl U3Aenus (dJIeMEeHTa) 10 OTKa3a Mo 4u-
HSIETCSA AKCIIOHEHIMAJbHOMY 3aKOHY. PacueT HaleXHOCTH BEAETCsS B CIEylo-
LIEH MOCIJIEN0BATEIBHOCTH:

- COCTaBJICHUE CTPYKTYPHO-JIOTHYECKON CXEMbI HaJIEXHOCTH C YYETOM aHa-
nu3a paboThl NPUHLIUITUAIBEHON CXEMbl YCTAHOBKU;

- BBIOOp HOPMHUPYEMBIX TIOKa3aTenel HaJeKHOCTH;

- 3aII0JIHEHUE KapT pacueTa HHTEHCUBHOCTU OTKAa30B;

- ONpEJIETICHUE YUCIOBBIX 3HAYEHUN HOPMHMPYEMBIX MOKazaTejaed Haaex-
HOCTH;

- (hpopmupoBaHHE BHIBOJOB.

CrpykrypHo-nornueckass cxema HajaexHoctd (CJICH) ammaparypsl co-
CTaBJISIETCS] HA OCHOBAHMHM €€ (DYHKIIMOHAJIbHON CXEMBbl U ONUCaHUs padOThl af-
napatypsl. OHa npeacTaBisieT cOO0M YCIOBHYIO OJIOK-CXEMY M3 COCTaBHBIX Yac-
Tel amnmapatypbl (OJI0KOB, RJIEMEHTOB), COCAMHEHHBIX IMOCIEA0BATEIbHO WU
napajjielbHO C YYETOM NPHUHSTOrO YCJIOBHUs OTKaza amnmapartypbl. CocTaBHBIE
YacTH, BBIXOJ U3 CTPOS OAHOW M3 KOTOPBIX MPHUBOJUT K OTKa3y ammaparyphl,
M300paKaroTCsl MOCIEI0BATENbHO, @ COCTABHBIE YAaCTH, NMPU OTKa3€e OJIHOM W3
KOTOpBIX ammaparypa cuuraercs paborocrnocoOHOH, — napasuiensHo. Coeaunne-
HUE YacTel anmnapaTypbl B CTPYKTYPHO-JIOTMYECKON cXeMe HaJeKHOCTU MOXKET
CYLIECTBEHHO OTJIMYAaThCs OT UX CXEMHOTO COeJIuMHEHusd. B 3aBucumMocTu ot
npuHsaToro ycnosua otkaza CJICH onHo#l u TOM e anmapaTypbl MOXKET OKa-
3aThCsl pa3inyHON. BeIOOp HOpMUpYEMBIX TTOKa3aTeNeil HaJEeKHOCTH BEJIETCS 10
MaTeMaTu4eckol mMojenu 3QQPEeKTUBHOCTH WM MO 3HAYMMOCTH OOBEKTa U MO
pexumy pabotsl YITA (¢ BoccTraHoBiIeHUEM win 0€3).

3anogHeHue KapT pacueTa MHTEHCHUBHOCTEH OTKa30B 3JIEMEHTOB, BXOS-
X B anmaparypy, BEIETCs C YYETOM CTENEHU HArpy>KEHHOCTH 3JIEMEHTOB U
KJIMMaTUYECKUX YCIOBUN UX paOoThl. Pacuer mokasareneil HaIeXXHOCTH BEAETCS
1o ¢popMyJiaMm, KOTOpbIE€ OyyT paCCMOTPEHBI HUXKE.

[Ipu pacuere HaAEKHOCTH HEOOXOJUMO BBISICHUTH 3aKOHBI paclpeeeHHs
MHTEHCUBHOCTH OTKA30B PA3JIMYHBIX 3JE€MEHTOB U B COOTBETCTBUU C ITHUM BbI-
Opath MeTonuKy pacueta. B ITA mpuHUMaeTCsi SKCIIOHEHITMATBHBIN 3aK0H (11715
OLICHKU paclpefieieHus] BpeMEHH OTKa30B B YCTAHOBMBIIEMCS! PEeKUME (PYyHK-
uuonupoBanus YIIA).

JIOCTOMHCTBOM pPacye€THOTO METO/a SABISETCS BO3MOXHOCTh NMPUMEHEHHUS
€ro J0 U3roToBJIeHUd anmnaparypbl. OH 00JaJaeT OTHOCUTENBHON MPOCTOTOM U
SKOHOMHUYHOCTHI0. [Ipr HE0OXOAMMOCTH MOKHO BOCIONBb30BaThcs DBM. Bos-
MOXXEH aHallu3 pa3HOOOpa3HBIX YCIOBUU (CXEMHBbIE BAPUAHTHI, BHEIIHHE H
BHYTPEHHHUE BO3JICUCTBUS, CIIOCO0 0OcykuBaHus). [Ipu pacueTax HaJIe)KHOCTH
MPEANoiaraeTcs HEKOTOPOE CTAaTHYECKOE COCTOSHHE CUCTEMBI 3JIEMEHTOB, a
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TaKXKE YUYUTHIBAIOTCA (DUKCHPOBAHHBIC XapaKTEPUCTHKU HAJIEKHOCTH ITHX dIie-
MEHTOB. B NIEHCTBUTENBHOCTA MUMEET MECTO CJIOXKHBIM MPOLIECC B3aUMOJIEUCT-
BUS Pa3IMYHBIX MTAPAMETPOB.

PaccmoTpum BBIpaskeHUS! 171 OLEHKH BEPOATHOCTH OE€30TKa3HOW paboThI
1o CTpYKTypHOU cxeme YIIA [64].

Cucrema ITA pa3znenena Ha Tpu Onoka: AIIC; npubop ynpaBiieHus; yCT-
POICTBO MOJAaYM OTHETYIAIIEro BellecTBa (BO3MOXKHA U Oosee noapoOHast pas-
OuBKa Ha OJIOKM W 3JIeMEHThI). BeposaTHoCcTh 0€30TKa3HON pabOThl KaXKI0TO
0Ji0Kka OyJIeT COOTBETCTBEHHO paBHa P1, Py, Pis.

BepositHOoCcTh G€30TKa3HOM paboThl cucTteMbl P, cocTosled U3 Mocieno-
BaTEJIbHO COCIMHEHHBIX (C TOYKU 3PEHUS HAJIEKHOCTH) OJIOKOB, paBHA MPOU3-
BEJICHUIO BEPOSITHOCTEN 0€30TKa3HOM pabOThl OTAENIbHBIX 0J0KOB P;:

P.= li[Pi:exp —gmit =exp —Z::xit : (8.17)

Ecnu srneMeHTBhI coeIMHEHBI MapajielbHO, TO BEPOSATHOCTh 0€30TKa3HOU
paboOTHI ONIPEACISIETCS YepPe3 BEPOATHOCTH OTKa30B Q¢ CleAyIONIMM 00pa3oMm:

Pe=1-Q.=1-[[a,=1-[[@-PR) (8.18)

rie Qc — BEpOSATHOCTH OTKa3a CHCTEMBI; (j — BEPOATHOCTH OTKa3a OJIOKOB
(P=1 - Q wm q=1 — P, mo npaBuiy NOJHOH BEPOSTHOCTH COOBITHIA
P+q=1); A ¥ ® — UHTCHCUBHOCTh OTKAa30B JJICMCHTOB U IMapaMeTp MOTOKa
OTKa30B 3JIEMEHTOB, BXOJANINX B OJOK. DTH MOKA3aTeNH MOJYYaroT JIMOO MO0
UCTIBITAHUSM, TUOO MO pe3ynbTaTaM JKCIUTyaTanuu. (s ONeHKH HaaeKHOCTH
YCTaHOBOK MOYXapHOH aBTOMATHKU MPUMEHSIOTCS CIEAYIOIINE MOKa3aTenn: KO-
3¢ (PULMEHT TOTOBHOCTH, KO3(P(QULUEHT ONEepaTUBHOW TOTOBHOCTH M BEPOST-
HOCTh 0€30TKa3HOW paboThl. [lOTMONMHUTEIBHBIMU TOKA3aTENIMH MOTYT OBITh
mo0bIe IpYrue B 3aBUCUMOCTH OT 0coOeHHOcTel npuMeneHust YIIA.

AHanu3 paboTOCIOCOOHOCTH CYHIECTBYIOIIEH TMOXKapHOW aBTOMAaTHKH,
MPOBEJICHUS HAYYHO-UCCIIEIOBATEILCKUX PadOT Mo pa3paboTKe CrIOCOOOB U BbI-
0Opy TEXHHYECKUX CPEJCTB KOHTPOJIS e¢ paboTOCIOCOOHOCTH ToKa3an [67-69],
4T0 3(QPEKTUBHBIN KOHTPOJb paboTocrnocoOHOcTH [IA MOXHO OCYIIECTBUTH C
MOMOIIBIO TIOJICUCTEM aBTOMATHYECKOTO KOHTPOJISI.

ObecnieueHre BBICOKOM HAJEKHOCTH (DYHKIIMOHUPOBAHUS YCTAaHOBOK IO-
’KapHOW aBTOMATHUKH JOCTUTAETCS UYETKO OPTraHM30BAHHBIM TEXHHUUYECKUM O00-
CIIy’)KMBaHHEM, OCHOBY KOTOPOTO COCTABIISIIOT MPHOOPHI U YCTPOHCTBA, MO3BO-
JISIOIINE OICHUTH MPaBUIBHOCTh (YHKIIMOHUPOBAHHUS YCTAHOBKH M COOTBETCT-
BHE OCHOBHBIM mapameTpaM. [103ToMy B COOTBETCTBHM C YPOBHEM KOHTPOJIS
NPUMEHSEMBIX CHCTEM CUTHAJIM3AIlMU WCIOJB3YIOT Pa3nuyHble (HOPMYIIBI IS
OLIEHKH TOKa3aTesIei HaJe)KHOCTH.

247



Jlnist sneMeHToB u y3710B [TA, UMEIOMMX IIeNH HEeTPEPHIBHOTO WUJIH TEPHO-
JAMYECKOTO KOHTPOJS MX padOTOCTIOCOOHOCTH, B Ka4eCTBE MOKa3aTelss HaJIexk-
HOCTH ONPEAEIAIOT KO3P(ULHUEHT TOTOBHOCTH.

Ecnu KOHTpOIh MCIPABHOTO COCTOSTHUSI YCTAaHOBKH OCYIIECTBIISIETCS IIE-
IBI0 KOHTPOJIS HEMPEPHIBHO, TO I HAXOXKIEHUS KOd(PUIMEeHTa TOTOBHOCTH
HEOOXOAMMO TPEACTABUTh €€ KaK CI0XKHOE TEXHHUYECKOE YCTPOHCTBO C Tpems
BO3MOKHBIMH COCTOSIHUSIMH: E1 — COCTOSIHUE TOTOBHOCTH K paboTe, Korja ooe
1eny (OCHOBHAS M KOHTPOJIMPYIOIasi) HCTIpaBHbL, E, U E3 — cocTOsiHME BOCCTa-
HOBJICHUS, KOTJ]Ja OCHOBHAsl WJIM KOHTPOJHUPYIOIIAs IIETHA BOCCTAHABIUBAIOTCS
(puc. 8.2).

1)
£y _ > £ Puc. 8.2. CocrossHus pabOTOCIIOCOOHO-
A CTU OCHOBHOW M KOHTPOJUPYIOIIUX IIe-

e:
H H E1 — pabotocnocoOHasi OCHOBHAst M KOH-
by A Tposupyromias nenu; £, — HepaboTocHo-

coOHast OCHOBHasl 1ienb; E3 — HepaboTo-
criocoOHast KOHTPOJIMPYIOIIAs IIETIb

PemuB nuddepenumansusie ypasHenus A. H. Konmoroposa, onucbiBato-
[IM€ 3TH TPU COCTOSIHMSI, pelias UX, MOXKHO MOKa3aTh BEPOSITHOCTb HAXOXKICHHUS
YCTAaHOBKM B TOTOBHOCTH MPH JOCTATOYHO JJIMTEIBHOM MPOTEKAHUU Ipoliecca
AKCILTyaTalMH:

2uh, + pA B 2h + A
2uh, + A+t (LAY AN, 2h A+ 20+ 2uh

(8.19)

dopmyiia JaeT TOYHOE 3HayeHue nokasarens K, Korma napamerp moToka
OTKa30B 1€ KOHTPOJII COM3MEPUM C ITapaMeTpaMH MOTOKa OTKa30B OCHOBHOM
uenu. /lannoe yciosue cobinomaetcs B cucteMax [1A.

Cucrembl ITA umeroT psan uenei, KOTOpble OXBaY€Hbl MEPUOJIUYECKUM
KOHTpPOJIEM, T. €. UX pabOTOCIOCOOHOCTh YCTaHABIMBAETCS B MOMEHT MpPOBE/IE-
HUsL KOHTpoJist. [Ipu oOHapykeHur 0TKa3za B IEPUO KOHTPOJISI OH YCTPAHSIETCS C
MHTEHCUBHOCTHIO |l. IHTEHCUBHOCTH OTKa3a OCHOBHOM LIENU COOTBETCTBYET pe-
anpHBIM pexumam (A ~ 10 1/4; u ~ 10™ 1/4).

PabotocnocoOHocTh 1ieneit I1A ¢ nepuoardeckuM KOHTPOJIEM ONpPEAEIUM
yepe3 KodQPUIUEHT MPoCTos, T. €. JOJII0 BpEMEHHU, B T€YEHUE KOTOPOI'0 CUCTE-
Ma CHTHaJM3allid HAXOAMUTCS B HEPaOOTOCIOCOOHOM COCTOSIHUM B yCTaHOBHB-
meMcst nporecce skcrryatanuu. Koaddunuent npoctos K, 10keH yIUTHIBATH
BpeMsl O’KHUJIaHMS Hayajia BOCCTAHOBJIEHUS BBIIIEAIIEIO U3 CTPOsI 0ObEKTa KOH-
TPOJISi U BpEMEHU BOCCTAHOBIICHUS] OOBEKTAa KOHTPOJIS.
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dopmyina 115 onpenenenus K, numeer Bu:

(1_7':0)7\’ (TK _TK)Z +&

Ki=mo<g 1+ : (8.20)
T, 2T, o
rie A — MHTEHCUBHOCTb OTKa30B 00OBEKTa KOHTpOJIA, 1/4;
Tx — IPOJOJDKUTEIBHOCTD KOHTPOJIA, Y;
T — 1epuo KOHTPOJI, 4,
0L — XapaKTEpUCTUKA [TOKa3aTesIe HaJeXKHOCTH,
=AM+ A+ 1 (8.21)
T — CTALIMOHAPHBIN KO3 PUIHUEHT MPOCTOSI CUCTEMBI KOHTPOJIS,
A
T, = E (8.22)
A U

r7ie Ay — UHTEHCUBHOCTh OTKA30B CUCTEMbI KOHTPOJIS, 1/4;
Il — MHTCHCHUBHOCTh OTKa30B M BOCCTAHOBJICHHUSI OOBEKTa KOHTPOJIS U CHUC-
TeMbl KOHTpOJIs, 1/4;
Ty — K03 duiueHt npoctosi cuctembl ¢ unaeanbHo CK (abcomtoTHO Ha-
JEKHBIA U HEMPEPBIBHBIN KOHTPOJIb pab0OTOCIIOCOOHOCTH),
A

mo= 2. (8.23)

Ananu3 dopmynbl (8.22) moka3bIBaeT, YTO MJis YBEIUUYEHUS HAJIC)KHOCTH
YCTAaHOBKM B LEJIOM I1€J1IeCO00pa3HO YBEIWYUBATh HAJEKHOCTh OOBEKTa KOH-
TPOJSL 32 CUET YMEHBIIEHUS Ay, HAJEKHOCTb CHCTEMBI KOHTPOJS — 3a CYET
YMEHBIIICHHUS L.

KoaduimeHT rotoBHOCTH y3710B ¢ MEPUOAMYECKHM KOHTPOJIEM paboTo-
criocoOHOCTH, UCcXoAs U3 onpeaenenus K, Beraucisercs no ¢hopmyiie

Kr =1- Kn- (824)

[Ipu oTcyTCTBUUM cHCTEMBbl KOHTpOJsi paboTtocnocooHoctu YIIA nmpoBepku
YCTAaHOBOK TPOU3BOJATCA Yepe3 3HAUMTENIbHbIE MHTEpBaJIbl BPEMEHHU (COTHH,
ThICSIuM 4yacoB). [Ipu oTKa3e ycTaHOBKM B NEPHOJ MEXIY MPOBEpKaMH OOHApy-
KUTh HEPAOOTOCIIOCOOHOE COCTOSIHUE YCTAHOBKHA MOXKHO JIMIIb MPU OYEpPEaHOM
MIPOBEPKE MM TPU BO3SHUKHOBEHHUH MOXKapa.

AHanu3 npuHUUnuanbHbiX cxeM YITA moka3piBaeT, 4Tto psii 3JIEMEHTOB,
y3JI0B U IleNed He UMEIT KOHTpoJs. VX oTka3z MoKeT ObITh BBISIBIEH TOJIBKO
IIPU OYEPETHON MPOBEPKE HA PYHKIIMOHUPOBAHHUE.

B kauectBe mokazatensi HaJEKHOCTH MOXHO HCIIOJNb30BaTh BEPOSTHOCTH
0e30TKa3HOM paboThl B TEUEHUE HMHTEpPBAJIAa MEXAY COCEAHUMHU MPOBEPKAMHU.
DTy BEIMYHUHY CPABHUTEIBHO MPOCTO OLUEHUTH MO SKCITYyaTallMOHHBIM JaHHBIM.
IIprHuMas BO BHUMAaHUE MPOCTEUIINN XapaKTep MOTOKA OTKAa30B, BEPOSITHOCTH
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0e30TKa3HON PabOThl HEKOHTPOJIUPYEMBIX DJIEMEHTOB MOXHO OMpPEAEIUThH IO
dbopmyne

P(r) = exp| ~ 2N, (8.25)

r7ie Aj — THTEHCUBHOCTh OTKAa30B, YUCJICHHO paBHAas MapaMeTpy MOTOKa OTKA30B.

Jlpyrue MeTOIbl OIEHKM HAJCKHOCTH MPUMEHSIOTCS B OCHOBHOM pa3pa-
OOTYMKaMU armapaTyphbl.

MeTton MoaenupoBaHusi TpeOyeT MCTONb30BaHMS BEIYHCIUTEIBHON TEXHH-
k. OH MO3BOJISIET OLIGHWUTH BIWSHUE PAa3IUYHBIX OTKa30B (HempoduiakTupye-
MBIX U T. 1.) Ha 3¢ (PeKTUBHOCTH ycTaHOBKH [TA.

[TocTeneHnHble OTKA3bl XapaKTEPHBI JJI HEKOTOPBIX OJIOKOB, B YaCTHOCTH,
MOKapHBIX W3BEMIaTeNeld. DTH OTKa3bl BBHI3BAHBI M3MEHEHHEM YYBCTBUTEIHHO-
CTU M3BelaTeNeil B mpolecce 3KCIUTyaTaluy 1, Kak CJIe/ICTBUE, CHUKEHHEM Be-
POATHOCTH CBOEBPEMEHHOTO OOHapyxeHus moxapa. OIeHKa HaJeKHOCTH B
ATOM Clly4yae MPOU3BOAMUTCS JIMO0 KaUeCTBEHHO — pabOTOCIOCOOEH Wik Hepabo-
TOCIIOCOOEH H3BEIATeNb, JIMOO HCHOIB3YIOTCS METOJbl CTaTUCTHYECKOIO HC-
CJIeIOBaHUs M3BeIIaTeNel NI MojJydyeHus UU(POBBIX 3HAYEHUH Ha OOBEKTax.
Ha npaktuke nepuoguvecky MpoBOJUTCA MPOBEpKa pabOTOCIOCOOHOCTH U3Be-
niaTteyeil ¢ MOMOINBIO KOHTPOJIBHBIX MPUOOPOB, BBHI3BIBAIOIINX UX CpadaThIBa-
Hue. lIpodunakTrka MOCTENEHHBIX OTKa30B MPOBOAMTCA ITYyTEM pPETyTUPOBKHU
AIIEKTPUIECKUX U HACTPOEUHBIX MapaMeTpoB. B MUKPOMIPOIIECCOPHBIX CHUCTEMAX
[1C ananu3 9yBCTBUTENBHOCTH MPOU3BOIUTCS aBTOMAaTHYECKH.

8.4. Ouenka nokasarejied HAA€KHOCTH
Ha dTane dxcmayaranuu AYII

B mporiecce akcmtyaTanu B yCTaHOBKaX MOXapHOM aBTOMATUKH MO-
I'yT BO3HHKATh OTKa3bl. [locne oOHapyXeHus MPOU3BOJATCS pabOThI IO BOCCTa-
HOBJIEHUIO paboTocrnocobHocTH. Kpome TOoro, 4acTh OTKAa30B, TaK HA3bIBAEMBIX
CKPBITBIX, OOHAPYKUBAETCS B TIPOLIECCE MPOU3BOJICTBA TEXHUUECKOTO O0CTYXKHU-
BaHus. [1o cTaTUCTUUECKOMY aHATU3y SKCILUTyaTallMOHHBIX JaHHBIX 00 OTKa3zax
YCTAHOBOK TMOJIYYarOT MOKAa3aTeNIM HaJIeKHOCTU, KOTOPbIC HCIOIB3YIOTCS IS
pa3pabOTKU MEPONPHUSITHI MO TIOIJICPKAHUIO HAJIEKHOCTU Ha 3aJJaHHOM YPOBHE,
0 TUTAHUPOBAHUIO TEXHUYECKOTO 00CTYKUBaHUS [66].

IIpu cOope uHdopMmanuu 006 OTKazax CileayeT, MPEXJe BCEro, oOpaTUTh
BHHMAaHUE Ha COOJIOJICHHE OMNpeeNeHHbIX ycloBui skciutyatanuu AVYII B 1e-
JSX JIOCTOBEPHOTO OMpEeIeHUs KOJIMYECTBEHHBIX IMOKa3aTesied HaJeKHOCTH.
VYcnoBus skcrryatanuu AVII qoKHBI COOTBETCTBOBATH 1O BCEM IMapaMeTpam
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MACMOPTHBIM JIaHHBIM Ha OTJENbHbIEC AeMeHThI. [IpeBbllieHne 3HaUeHni napa-
METPOB MOKET MPHUBECTU K YBEIUYEHHOMY YHMCIY OTKA30B M3-32 YBEIMYCHHS
Harpy3ku Ha snemeHT. Takue AVII nomxHbl ObITH MpOaHAIU3UPOBAHBI HA OTKA-
30yCTOMYMBOCTh OTJEIBHO U JOJDKHBI OBITH pa3zpaboTaHbl MEPONPUITHS MO0
M0 MPUBEJICHUIO YCIOBUH 3KCIUTyaTallud K HOpME, JTMO0 MO0 KOMIIEHCAIIMH BO3-
MOXHBIX 0TKa30B AVYII.

Bce orka3bl g0/kHBI OBITH 3a(PMKCHUPOBAaHBI B CIELMAIBHOM JKypHAJlEe C
YKa3aHUEM TOYHOI'O BPEeMEHHU UX BO3HUKHOBEHUS. [101b30BaThCA YCTHBIMU JJaH-
HBIMH 00 OTKa3ax HeJb3sl.

O6m1as cxeMa 00pabOTKM CTATUCTUUYECKUX JAHHBIX 00 OTKa3ax JJis OLEHKHU
MOKa3aTesIeN HaJIe)KHOCTHU CIEAYIOIIas:

- BBIOOp MPEANOI0KEHUs O BUJIE paclpeeieHHs] HapaOOTKHU MM BPEMEHU
BOCCTaHOBJICHHSI;

- aHaJIU3 OJTHOPOJHOCTH CTATUCTUYECKOr0 Marepuala, OlleHKa apaMeTpoB
pacrpeneneHus;

- IPOBEPKA COTrJacusi IMIUPHUUECKOTO pacIpeesIeHUus ¢ 3aaHHbIM TEeOpe-
TUYECKUM pacipeiesieHueM;

- OLIEHKA NTOKAa3aTeNnel HaJeKHOCTH.

[Ipu BBIOOpE NPENNONOKEHUSI O BUJE pacIpeeeHus] HApaOOTKH MOXHO
MIOJI30BATHCS JINTEPATYPOUN MO MaTeMarudyeckor cratuctuke [70]. B ocHOBHOM
IIPU OLICHKE MOKa3aTeaeil HaJeXKHOCTH MIPUMEHSIOTCS HOpMaJIbHOE pacipeene-
HUe, DKCIIOHEHIIMAIbHOE U TaMMa-pacrpe/iefieHue, pacnpeaenenue BelOyna.

Haubonee pacnpocTpaHeHO 3KCIMOHEHUHMAIbHOE paclpeiesieHne. JKCIo-
HEHIMAJIbHOE paclpe/iesieHue SBJISETCS paclpe/eICHUEM BPEMEHH MEXIy CO-
OBITUSIMU (OTKAa3aMH ), TIOSIBIISIFOIIIUMUCS C TIOCTOSSHHOM TOTOBHOCTHIO. B Teopun
HAJIe)KHOCTU OHO NPUMEHSIETCS IJIsi ONMHUCAHUS HAPAOOTKU CIOXKHBIX CHCTEM,
MPOLIEAIINX NEPUOJT TPUPAOOTKH.

OcHoBHBIE (POPMYIIBI IKCITOHEHIUATBHOTO PACTIPEEICHHUS:

- JUTs TUIOTHOCTHU

e, x>0,
f(x) = 0, x<0, (8.26)
A>0;

- 151 PYHKIIUU pacrpeieineHus

1-e™, x>0,

f(x) =
0, x<0; (8.27)
- IJIL MaTEMAaTUYCCKOro OKNAaHUuA U JUCTICPCUHA
1 1
My=—, D —. (8.28)
A 22
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[Tocne o6paboTku ucxoaHble naHHble 0 HajaexHocTh AVYII wacto mpen-
CTaBJICHbI B BU/I€ BHIOOPOK CPAaBHUTEIBHO HEOOIBIIOIO 00BEMA, MOJYUYEHHBIX B
pa3zHoe BpeMsl MPU MEHSIOIIMUXCS YCIOBUAX 3KCIUTyaTallud WM OTHOCSIIMXCS K
Pa3IUYHBIM U3JIETUSAM OJIHOIO HAaMMEHOBaHUsA. AHANIHM3 OJHOPOAHOCTH UCXO[-
HOTO CTaTUCTHUYECKOr0 MaTepuayia MPOBOAMUTCS B LEJISAX YCTAHOBJIEHUS BO3-
MOXHOCTH OOBEAMHUTH Pa3IUYHbIC BBHIOOPKU B OJHY OOIIYIO0 (T€HEPAJIbHYIO)
BBIOOPKY U1l jJanibHelmed oOpaboTku. BBIOOpKHM CUMTAIOTCS OJHOPOAHBIMH,
ecnu (PyHKIMM paclpeielieHnus FeHEPATbHBIX COBOKYITHOCTEH, U3 KOTOPBIX OHU
M3BJICYEHBI, COBIAJIAIOT 110 BCEl 00JIACTH UX ONpPEIESICHUS.

[lepen aHanM30M OJTHOPOJHOCTH HAa OCHOBE COOOpPa)KEHUU TEXHHUUYECKOTO
XapakTepa U C MOMOILBIO CTATUCTUYECKUX METOJOB 11e1IeCO00pa3HO MPOBECTH
OTCEB €IMHUYHBIX, PE3KO BBIACISIONIUXCA HaOMofeHuid B BbIOOpKe. Cremyet
UCKIIIOYUTD U3 JajbHeleil o0paboTku HaOM0AeHus, ISl KOTOPbIX UMENIO Me-
CTO SIBHOE HapyUIEHUE HOPMAJbHBIX YCIOBHUM AKCILTyaTalui. MeToasl aHaIu3a
OJIHOPOJHOCTH OIKCaHbl B JUTEpAType M HUCHOJb3yroT Kputepuun Dpuiepa,
CrproieHTa u p. B HEKOTOpBIX cilyyasx yA0OHO MPOU3BOAUTH MPOBEPKY C MO-
MOIIIBI0 BEPOSITHOCTHBIX CETOK (Oymar).

OueHku mapaMeTpoB paclpeeseHus 0 BHIOOPOUYHBIM 3HAUYEHUSIM Hapabo-
TOK WJIM BPEMEHHM BOCCTAHOBJICHHUS MPOMU3BOJATCA C yYETOM YpPOBHS J10BEpH-
TeIbHOM BeposiTHOCTH. Hampumep, mpu 3KCHOHEHIMAIBHOM paclpe/ieIeHUU
TOYEYHYIO OLICHKY A ITapaMeTpa BBIYUCIAIOT MO (popmyie

[LEN

n—.

A= Nx, (8.29)

[

i=
rze X; — I-¢ 3HaueHus HapaOOTOK; N — 3HaYCHHE 00beMa BEIOOPKH.
JloBepuTENbHBIE TPAHUIILI JIJISI TApaMeTpa A, T. €. JOMYCTUMbIE MO TOYHO-

CTH OIIEHKHM TOYEYHOTO MapameTpa ¢ JOBEPHUTEIHLHON BEPOSTHOCTHIO, BHIYUCIISI-
10T 110 hopMynam:

)
Ay = %Xf,plzn; (8.30)
A = %x;zm (8.31)

IJ1€ Ay U Ay — COOTBETCTBEHHO HUIKHSISI M BEPXHSIS OJTHOCTOPOHHUE JIOBEPUTEIIb-
HBIE TPAHUIIBI JJIs TapaMeTpa A, Xé ,, — KBAaHTHJIb PAcIpeAe/ICHUs ¢ I' CTENEHs-
MU CBOOO/IbI (pacnpeiesieHne OIpeAeIseTcs 0 CTAaTUCTUUYECKUM TaOJIULaMm).
[Ipu mpoBeaeHNU CTAaTUCTUUECKOM 00paboTKku maHHBIX 00 oTkazax AVII yc-
TAHABJIMBAECTCSI COIJIACHE SMIIMPUYECKOIO U TEOPETUYECKOTO PACTIPENETCHUS C
MOMOUIBI0 KPUTEPHUEB A2 u o” [70]. Hocre YCTaHOBJICHUS] BUJA PaCHpPECICHUS
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HapaOOTKM Ha OTKA3 U BPEMEHH BOCCTAHOBJICHUS, X OMPEICICHUS 110 COOTBET-
CTBYIOIIUM (hOpMyJiaM, a TaKKe MX BEPXHUX W HIKHUX TPAHUIl, MOKHO OTpe-
JICTATh TOYCUHBIC M MHTEPBAIBHBIC OICHKH IMMOKa3aTelne Hane:KHOCTH. [IpuBe-
aeM GopMyJIbl Ui SKCIIOHEHIIMATIBLHOTO pactpeiesieHusl.

Ecnmu mocTpoeHa MIOTHOCTh pacmlpeieNieHnss HapaOOTKH, TO TOYeqHas
OILICHKa WHTCHCHBHOCTH OTKAa30B (11 HEBOCCTaHABIIMBAaeMbIX 3JieMeHTOB) A(t)
MIPOU3BOUTCS IO hopMyJie

(V)
M) = —.
ST 832)
[Tpu SKCTIOHEHIIHATLHOM PaCIpe/IeICHUH
At = A, (8.33)

rae A — mapaMmerp 3KCIMOHEHIMaNIbHOro pacmpenaenenusa. Eciu pacnpenenenue
HapaOOTKHU Ha OTKa3 HEM3BECTHO, TO TOUECUHYIO OIEHKY ISl ”THTEHCUBHOCTH OT-
Ka30B BBIYHUCISAIOT CleyouuM 00pa3oM. CTposT BApHaLlMOHHBIN psiJl 3HAUCHUI
HapaOOTKH Ha OTKa3 X1, Xp, ..., Xp.

BeiOuparor uuciio uHTepBasioB |, Ha KOTOpBIE pa3OUBAIOT PA3HOCTh X, — Xj.
Bennuuny unrepana AX onpeaenstoT no Gpopmyne

Ax= 2 (8.34)
VHTEHCUBHOCTh OTKA30B ONPEAEIISIOT 110 POpMyIie
r
n .
k,lk ,  (k=DAx <t <kAx;
n->n |Ax
i=1
0= ) (8.35)
0, t<X;.
\

OHGHKI/I JUJISI ”HTEHCUBHOCTH MOTOKA OTKA30B M MOTOKA BOCCTAHOBJIICHUN
ONpCACIIAOT AHAJIOTHYHO!

( r-]k .
—(k-1), x<t<KkAX;
AX

o(t) = 4 (8.36)
0, t <X
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CpenHrooto HapabOTKy Ha OTKa3, CPEIHIOK HApaOOTKy MEXIYy OTKa3amu,
CpellHee BpeMs BOCCTAHOBJICHUS BBIYHUCIISIOT 110 (hopMyJie

m:EZ&, (8.37)
N5z

e X1, X2, ..., Xn — 3HAYEHHUSI COOTBETCTBYIOLIEU CIYYaWHOU BEJIIMYMUHBI, IOJY-
YEHHOM B PE3YJIbTATE IKCIUTyaTaAL[UH.

OueHky cTaMOHApHOTro KO3(PuIueHTa TOTOBHOCTH BBIYUCISAIOT 1O (op-
MyJie

K,= Lo (8.38)
T, +t,

rae T, — ToueuHas OIeHKa CPEIHETO BPEMEHU MEXIy OTKazamH; t, — ToueuHas
OLIEHKa CPEeTHET0 BPEMEHH BOCCTAHOBIICHUSI.

O1eHKy BEpOSITHOCTH 0€30TKa3HOW pabOThI JIJIsl IKCIIOHEHIIMAIBHOTO pac-
npejeeHus OnpeAestoT (IpU U3BECTHOM 3HAYEHUU A) 10 hopmyie

P(t) =e™, (8.39)

rie A — HHTEHCUBHOCTh OTKAa30B HJIM MOTOKa OTKAa30B; | — BpeMsl ompeIeiacHHs
BEPOSITHOCTU 0€30TKa3HOM paboTHI.

Takum o6pa3oM, B mporecce dKCIUTyaTallMd JOCTaTOYHO COOpaTh CTAaTH-
CTHUYECKUE JAaHHbIE O BPEMEHH MEXAY OTKa3aMHU U BPEMEHH BOCCTAHOBIICHHSI
paboTOCIIOCOOHOTO COCTOSIHUSA, YTOOBI MOJYYUTh MOJHYI KOJIMYECTBEHHYIO
UHGOPMAITUIO O Pa3IUYHBIX MOKA3aTeNsAX HAJACKHOCTH, MOABEpras MOyYCHHbIE
BBIOOPKHU CTaTUCTUYECKON 00paboTKe.

B nanbHeiinieM moyiy4eHHbIE pe3yNbTaThl MOTYT OBITh MCIIONB30BAHBI TPU
pacueTax HaJIeKHOCTH Ha dTare NPOSKTUPOBAHUS M TIPHU COCTABICHUH TEXHUYE-
CKUX TpeOOBaHM MpH pa3pabOTKe HOBBIX BUJIOB TEXHHUYECKHX CPEACTB MOXKap-
HOW aBTOMATHKHU.

8.5.  Metoabl oOecnieyeHUs1 HAAEKHOCTH YCTAHOBOK
MOKAPHOU aBTOMATUKHU U poJib opranos I'TTH
B o0ecreYeHH HAAeKHOCTH

Conepxxanue mMetooB obecneueHust HanexHocTH AVYII Ha paznuuHbIX
CTaUAX CBOAUTCS K CIEAYIOILIEMY.
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Cranus pa3padotku crangaptoB Ha TCIIA. 3aknaapiBaroTcsi HOpMHpPYEMbIE
napameTpbl d3PGHEKTUBHOCTH (ITPOU3BOIUTENBHOCTh, WHEPIIMOHHOCTh) U COOTBET-
CTBYIOLIME MOKAa3aTeNN HAZAECKHOCTU. {11 3TOro UCrosb3yloT 3apyOexHbIN OIBIT,
['OCTps1, TpeOoBaHMs 3aKa3uMKOB (MOTpeOHUTENEN) K HaJeXKHOCTH pa3padaThl-
Baemoro uznenust AYIL, pesynsratsr HHAP.

Cragus pazpabotku (koHcTpyupoBanusi) TCIIA Bkiro4yaeT cXeMHble U
KOHCTPYKTHBHBIE METOJIbI U METOJ IUIAaHUPOBAHUS 3KCIUTYyaTallMOHHBIX MEpO-
npusTHil. CXeMHbIE METOJIbl 00ECNeYrBalOT MOBBIILIEHUE HAJACKHOCTU 32 CYET
VIOPOUIEHUSI CXEM, CO3JaHUsl CXEM C aBTOMAaTHYECKUM KOHTpPOJEM pabOTOCIO-
cOOHOCTH, pe3epBUpOBaHUS HauOoyiee OTBETCTBEHHBIX yacTeld. KOHCTpyKTHB-
HbI€ METOJIbl MO3BOJISIIOT pa3padaThiBaTh HAJECKHBIE JETaIH U JJIEMEHTHI B Iie-
JIOM; TPaBWJIBHO MOAOHMpaTh paboyue mapameTpbl AJIEMEHTOB; HCIOJb30BAaTh
YHU(GUUMPOBAHHBIE YacTH (J€Talin); YYUTHIBaTh TpeOOBaHUs MO YA0OCTBY 00-
CIIy’>KUBaHUS U PEMOHTA 3JIEMEHTOB.

[InanupoBaHMe IKCITYyaTallMOHHBIX MEPONPUATUN HA CTAaAUU pa3pabOoTKu
AVII cocTout B pazpaboTKe ONTUMAJIBHON CUCTEMbI TEXHUYECKOTO 00CITyKH1Ba-
HUS U PEMOHTA, BKIIIOYAIONIEH MJIAHOBOE TEXHUYECKOE OOCIY>KHWBAHHUE, TEKY-
U, CPEIHUIN U KaluTaJbHBIA PEMOHT, 00ydeHHe O0CTYKHBAIOIIETro NepcoHa-
na u obecnieuenue matepuanamu u 3UIIL.

Ha cragunm npousBoactBa TCIIA oCymecTBASIOT CIAEAYIOIIUE MEPO-
NPUATHUS: BXOJHOM KOHTPOJb KaueCTBa ChIPbS U KOMIUICKTYIOIIUX U3AEIUN;
COBEpILICHCTBOBAHUE TEXHOJIOTUHU MPOU3BOJACTBA; aBTOMATH3ALMIO TEXHOJIO-
IUYECKUX TMPOLECCOB U3TOTOBICHUS JeTaliei, COOPKHU 3JIEMEHTOB U OJIOKOB;
BBIXOJHOW KOHTPOJIb KaueCcTBa M3JACIUN CIYKOOM TEXHUUYECKOTO KOHTPOJISI B
COOTBETCTBUU C TPEOOBAHUSAMH, COJAEPKAUIMMUCSA B TEXHHUUYECKHX YCIIOBHSIX;
CTaTUCTUYECKOE PETYJIMPOBAHHE KAauecTBa MPOAYKLUHMH MYTEM arepuouye-
CKHMX 3aBOJICKMX HCHBITAaHUN; KTPEHUPOBKY» (OOKATKY) 3JIEMEHTOB U OJIOKOB
Ha 3aBOJICKUX CTEHAAX J0 YCTPAHEHUs NPUPAOOTOUYHBIX OTKA30B.

Ha ctagum pa3paboTku TEXHUYECKOIo 3aJaHusi Ha npoektupoBanue AVYII
1151 00BEKTA MPOU3BOJUTCS YUET HOPMHUPOBAHHBIX WA TPEOYEMbIX 3aKa3UUKOM
nokasareyieil HaJle)KHOCTH, BbIOOp M OOOCHOBAHME MOKazaTejel HaJleKHOCTH,
pa3pabarbiBaeTCs mporpaMma 00ecrieueHus HaJIeKHOCTH.

Ha ctangun npoexktupoBanus AVYII o6bekTa BaXHBIM sl 00ecreueHus
3()PEKTUBHOCTU M HAJIE)KHOCTHU SIBIAIOTCS CIEAYIOIIME MEPONPHUATHS: Mpa-
BUJIbHBIN BbIOODP Bua AVII, Tuna ycTaHOBKM BHYTPHU JaHHOTO BUJA; yUE€T yC-
JIOBUM 3KCIUUTyaTallMK; BEIOOpP HAJIEKHBIX 3JIEMEHTOB U OJIOKOB; pe3epBUPOBA-
HUE€ MYCKOBBIX CHUCTEM M OTHETYILIAIMX CPEACTB; 0OOCHOBAHHBIM pacyeT yc-
TaHOBKHM; coOmonenue TpedboBannit CHull «Iloxxapnas aBromaTuka 31aHuid U
COOPYXEHHI» 0 UH(POPMALMOHHBIM MOKA3aTEIIM U PE3EPBUPOBAHUIO.
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Haubonee 0TBETCTBEHHBIMU SIBJISIIOTCA 3Tallbl pa3paboTku T3 ¥ MpOeKTUpo-
BaHMS, ITOCKOJIBKY MMEHHO 37ECh 3aKJIaJbIBAETCS OIPENEICHHBI YpPOBEHb Ha-
JEeKHOCTU OTHEIBHBIX CPEICTB U YCTaHOBKU B 1enoMm. lloatomy opransr I'TIH
MEPUOINYECKHU OCYLIECTBISIOT IKCIIEPTU3Y ITPOEKTOB MPOEKTHBIX OPraHU3aLnn C
MO3ULUU COOTBETCTBUSI YCTAHOBOK TpeOyemMoi 3(h(heKTUBHOCTH U HAJIEKHOCTH.

Ha craguu monTtaxka AVII peanusanus 3aIpOeKTHPOBAHHBIX MMOKA3aTeNIeH
3¢ (PEKTUBHOCTH U HAAECKHOCTU JOCTUTaeTCs CIEAYIOUIMMU METOAaMU: OCylle-
CTBJICHEM BXOJIHOT'O KOHTPOJISI 000PYJOBaHUs; aBTOPCKUM HaA30pOM 3a MOH-
Ta)KOM; CTPOTHMM BBINIOJJHEHHEM NPOEKTHBIX PEIIEHU; KaUeCTBEHHBIM BBINOJ-
HEHUEM COOpPOYHBIX, CBAPOUYHBIX, KPEMEKHBIX U OKPACOYHBIX padOT; HaNAIKOM
Y UCTIBITAHUEM YCTaHOBKH.

Ha cragum skcrmyatannn AYII onieHMBaeTCsl €€ HaJlEKHOCTh, UYTO MO3BO-
nseT pa3pabaThiBaTh U KOPPEKTUPOBATH MpaBUjia 3KCIUTyaTaluu; pa3padarbl-
BaThb PEKOMEHJALNM MO COBEPLIICHCTBOBAHUIO KOHCTPYWPOBAHMS, H3TOTOBIIE-
HUS, NPOEKTUpoBaHUs U MOHTaxxa AVII, a Takke cUCTEMbl TEXHUYECKOTO 00-
CIIy’KVBAaHUS.

BaxxHelmuM yCcloBUEM MOAAEPKAHUS 3aIIPOCKTUPOBAHHOIO YPOBHS Ha-
nexHocty AVYII siBnseTcs kBanuduKalys nepcoHana, OCyIeCTBISIIONIIETO IKC-
TUTyaTalri0 YCTAHOBOK, a TAKXeE BBIMOJIHEHUE TPeOyeMOro TEXHUYECKOro 00-
cinyxxkuBanusa AVIL
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I'naBa 9
OCHOBBI IPOCKTUPOBAHUSA U IKCILIyaTAUU
YCTAHOBOK MOKAPHON aBTOMATUKU

9.1. OO0ocHoBaHMe He0OX0AUMOCTH M BbIOOP Buaa AIIIL3

IIpoextupoBanuto AIIII3 mpeamecTByeT pemieHue psaa BOIPOCOB,
CBSI3aHHBIX C aHAJM30M MOKAPHOW OMAaCHOCTU O0BEKTAa, MUKPOKIUMATA, 00b-
€MHO-TJTAHUPOBOYHBIMU U KOHCTPYKTUBHBIMU OCOOEHHOCTSIMH 3alIUIIAEMOTO
0oO0BeKTa.

IIpoexTpoBaHUE YCTAHOBOK ITOYKAPHOM AaBTOMATHUKH OCYLIECTBIIAETCS B
HECKOJIbKO JTAIOB:

1. OGocHOBaHME HEOOXOAUMOCTH aBTOMATHUYECKOW MPOTHUBOMOXKAPHOU 3a-
LIUTHI U BEIOOP BUA U TUIIA YCTAHOBOK.

2. Ilpouecc npoeKTUpOBaHUsl YCTAaHOBOK.

3. Ouenka s3xoHoMHuYeckoi a3 dextuBHocTn AVIIL

B Hacrosiiee BpeMsi IpUMEHSIOTCS CIIEAYIOLIME METO/IbI 0OOCHOBAaHUS HE-
00xoauMocTH TpuMeHeHus U BbiOopa Buaa AIIII3: HopMaTUBHBIN U pacueTHBIE.

HopmaTuBHBIN MeTOX

CymiHoCTh 3TOro MeToza COCTOUT B TOM, uTo npuMenenue AlIII3 npennu-
ChIBaeTCs AJig OONBIION TPYIIbl TPOU3BOACTBEHHBIX MOMEIIECHUH, KUIIBIX, 00-
LIECTBEHHBIX M aJIMUHUCTPATUBHBIX 3/1aHUM, HA OCHOBE NPEIBAPUTEIBHON aHa-
JUTUYECKON OLIEHKH, COOTBETCTBYIOIIMMHU HOpMaTuBHBIMM akramu: HIIb 110-
03 [71], IIIT6 01-03 [72].

[IpyHIIMI HOPMATUBHOrO MOJX0Ja K BbIOOpY BuAa yctaHoBok AIII3 mis
00BEKTOB MPOU3BOACTBEHHOT0 HA3HAYEHHUsI COCTOMT B TOM, YTO JJIsl MOKapo-
OMACHBIX TMOMEIEHUH Ha3HAYEeHbl ONpPE/ENIEHHbIE pa3Mephl IUIomanu (Hanpu-
mep, 500, 1000, 1500 m) mmm o6bemsl (Hanpumep, 11 HedTebas). Eciau mpoek-
TAPYEMOE WM CYLIECTBYIOIIEE ITOMELIEHHE HMMEET IUIOMaAb, PABHYIO WIH
0oJbIIyI0 HOpMaTUBHOM, TO npuMeHeHne AVYII oGs3arenbHo. Takum o6pazom,
B OTOM CJIy4ae YCIOBHBIM, MPUOIM3UTEIBHBIM CIIOCOOOM (TaK Kak UCTIOIBb3yeTCs
JUIIb YacTh apceHaja PacyeTHO-aHATMTUYECKOrO0 METOJAA) JIENAeTCsl MOMbITKA
CBECTH BO3MOKHBI SKOHOMUYECKHUH ylepO OT mokapa K MUHMMYMY. AHajo-
TMYHBIN MOAXOA U B ciiydyae HopmupoBaHus npumeHenust AIIC (k mpumepy, 3a-
LIUTE CUTHAIM3ALMEH IMOJIEKAT IMOKAPOOIACHBIE MOMEMIEHUS IUIOMAABI0 OT
100 7o 500 m?).

[locne TOro Kak yCTaHOBHIIM, YTO HOPMBI TpeOyroT npumeHeHuss AYII niun
AIIC, BeiOupaetrcs HauOosnee 3PQPEKTUBHBIA JJI JAHHBIX YCJIOBUW THIl yCTa-
HOBKH.
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PacuyeTHbIEe MeTOAbI

1. Tlo pacuery cpeaHeOOBEMHOIN TeMIepaTypbl B 3allMIAEMOM IOMeEIle-
HUMU IIPU TI0XKape.

B xoopauHaTtax BpeMeHU T U TeMIlepaTypsl 7 yCIOBHO MOKAa3aH XapakTep
M3MEHEHUS] CPeIHEO0BEMHON TeMnepaTypbl B MOMEIEHUU TP CBOOOJHOM TO-
PCHUU B HAYAJILHOW CTa UM pa3BUTHs moxapa (puc. 9.1, kpusas 1).

T A
| ATIC |
1
™ AVII (JT)
» AVII(T)
ITH 3\
‘/ \\ MH B
\\ R S
Txp >
TAIIC TAVII(T) t
P TIMHT -~ .
: T TMmaT
Txp
B TAVII(T)

Puc. 9.1. Xapakrep u3MeHEeHUS CPeTHEOOBEMHOM TEMIIEPATYPhI B TIOMEIIICHUH
MIpY CBOOOTHOM TOPEHUM B HAYAIBHOW CTaJIMU PA3BUTHS IMOXKapa

XapakTepHOil TOUKOM ATOW KPUBOM SIBISIETCS MOMEHT, KOTJa CPEeIHE00b-
€MHas TemIileparypa B IIOMEIIEHUH JOCTUrAaeT TEMIIEPATYpbl CaMOBOCILIAMEHE-
HUS BEILIECTB U MaTEpHAJIOB, HAXOAAIIUXCSA B 00BbEME, I/I€ MPOU30UIEN MOXKap.
OTa TOYKa KpUBOW U COOTBETCTBYIOLIEE €M BPEMS HA3BIBAIOTCS KPUTUUYECKUMU.
Ilo ucreyeHnn KpUTHUYECKOIO BPEMEHHU IPOUCXOAUT BOCILUIAMEHEHHE BCEX IO-
PIOYMX BEILECTB U MOXkap NpuodpeTaeT KaracTpoPpuuecKkuii xapakrep.
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Kak BUAHO U3 pHCYHKa, MPEeAOTBpPALIEHUE POCTa ONACHBIX (PaKTOPOB IO-
’Kapa BbIIIE MPEACNIbHO JOMYCTUMBIX (KPUTHUECKUX) 3HAUYEHUNH MOXKET OBIThH
JOCTUTHYTO MYTEM JIMKBUAALMM MOKapa MOOMJIBHBIMU CPEJICTBAMHU MOKAPHOM
OXpaHbl, TPUOBIBIIMMHU MO CUTHATY aBTOMAaTUYECKON MOKapHOW CUTHAIU3aluU
(AIIC) mpu cpabatbiBanuu noxkapHoro usBemarens (IIM) 3a Bpemsi meHblie
KpUTUYECKOro t,. B ciyuae, ecim Bpemst npuObITUS U OOEBOrO pPa3BEPTHIBAHUS
MOOUMJIBHBIX MOXAPHBIX MOJpa3/iefieHnit 00bIle, HEOOXOAMMO MPUMEHSTH CTa-
[IMOHAPHYIO YCTAHOBKY MOXAapOTYIIECHUS, KOTOpas aBTOMAaTUYECKH BKIIIOYAETCS
B pa0OTy MO CUTHaNy MOXApHOI'O W3BEIIaTeNs 10 HACTYIUICHUS KPUTHYECKUX
ycloBUM UM o0ecrneuMBaeT TymieHHEe (KpuBasg 2) WIH JIOKaJU3aIUIo
(xpuBas 3) moxapa.

W3 rpaduka Takke BUIHO, YTO BpeMs ACHCTBUS YCTAHOBKHU MOKapOTYIIe-
Hus (AVII) B pexxume JIoKanu3auu JA0HKHO ObITh HE MEHEe BpeMEHU NpHObI-
THS U 00EBOT0 pa3BepThIBaHUS MOOWIHHOUM moxapHoi TexHuku (MIIT) st nu-
KBHUJIALIMH JIOKAJTU30BAaHHOT'O MOXKapa.

B peanpHBIX yCIOBHSIX OYaru mokapa MOryT BO3HUKHYTh B MECTax TPY-
HOJOCTYITHBIX JJIsI JOCTaBKHU JUCIEPTUPOBAHHBIX M MEHHBIX OTHETYIIAIUX Be-
IIECTB, M10/IABAEMBIX CTAIIMOHAPHBIMHU YCTAHOBKAMU MOXAPOTYLIEHHs ¢ 00pa3o-
BaHUEM MHOT'OYHCIEHHBIX «TEHEBBIX» 30H. [I0 3TUM mpuYMHAM CTallMOHApHBIE
YCTAaHOBKHU MOKapOTYIIEHUSI 4aCTO 00ECIeYMBAIOT TOJIBKO JIOKAJIU3AIMIO MOXKa-
pa. Kpome Toro, psii ycTaHOBOK 1O MPUHIMITY JEHCTBUS NMPEIHA3HAYEH TOJIBKO
IUISL JIOKanmu3aluu mnoxapa. K HUM OTHOCATCS aBTOMAaTHYECKHE OTHEMperpax-
JAIOUIMe 3aTBOPHI M JIBEPH, BOJSHBIE 3aBEChl U Jp. B CBA3M C H3I0XKEHHBIM
PUMEHEHUE aBTOMATUYECKUX YCTAHOBOK MOXKapOTYLICHUS IMpeanosaraer oos-
3aTeIbHOE y4YacTUE€ B JIMKBMJALMU JIOKAJM30BAHHOI'O MOXKapa ONepaTUBHBIMU
NO/Ipa3/IeNICHUsIMU MOKaAPHON OXpaHbl WU JOOPOBOIBLHBIMU (POPMUPOBAHUSMH.

2. PacuetHo-rpaduueckuii MeTos, pa3paboTaHHBIM Ha Kadeape MmokapHOM
apromatuku Akanemun ['TIC MYUC Poccuu [2], 6a3upyeTcs Ha AByX MaTeMaTH-
YECKUX MOJENSIX, XapaKTepU3yIOIMX BHEIIHNE U BHYTpEeHHUE (HaKTOPBI MOXKAp-
HOU OITACHOCTH.

CyImHOCTh METOAa COCTOUT B ONpEJEICHUU OOLIEH OMaCHOCTU BO3HUKHO-
BEHUS U Pa3BUTHUSA MOXKapa HA OOBEKTE C YYETOM BHELIHUX U BHYTPEHHHX (hak-
TOPOB Opi:

K., Kopri Kpn K
006m _ M,, " TOPIT" *PO " T4 ’ (91)
KorH KPH

rae K, — KodbQHIHCHT, yINTHIBAIOLMH BEINYNHY OOLICH MOKapHO (Macco-

Boit) Harpy3ku My (tabm. 9.1); Kopp — KOO PUIHMEHT, yUYUTHIBAIONIHNA TPYIITY
3alUIIaeMOro 00BEKTa MO OMACHOCTH paclpocTpaHeHHs mokapa (tadm. 9.2);
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Kro — KO3(ppuuumeHT, yuyuThIBAIOIIMN pa3Mephbl 3allMIIaeMOro O0ObEeKTa
(tabm. 9.3); Kpy — K03 PHUIMEHT, YIUTHIBAIONIUN PACCTOSIHHE 0 OJrKaiiien
noxapHo yactH (1abn. 9.4); Koy — K03 puiineHT, yIuTHIBAIOINN CTENIEHD OT-

HECTOMKOCTH 3armiiaeMoro 3aanus (tadm. 9.5); Kpgp — koaddurmenr,
VYHUTHIBAOIIMA PUCK BO3HUKHOBEHHUS TIOKapa Ha 3alllMIIaeMOM OOBEKTe
(Tabm. 9.6).

B 1a61. 9.1-9.6 B ckoOkax npuBe/IeHbl 3Haue€HUs KO3(PPULIHUEHTOB JIJIS KU-
BOTHOBO/IYECKHX, 3BEPOBOJUYECKHUX, MTUIIEBOTYECKUX OOBEKTOB M BBICOKOCTEII-
JaKHBIX CKJIA/I0B CEIbXO3TEXHUKH.

Tab6muna 9.1

3navenne kodpduuuenta K v, TIPH PA3IMYHBIX BETHYHHAX MOKAPHOH HATPY3KH My

My, Kr/m? K My My, Kkr/m? K My
0-15 1,0(1,2) 241-480 3,0(3,4)
16-30 1,3(1,4) 481-960 3,6(3,8)
31-60 1,7(1,8) 961-1920 42(-)

61-120 1,9(2,4) 1921-3840 4.6(-)

121-240 2,5(2,8) Bonee 3840 4.8(-)

OO0111yI0 OXKapHYIO HArpy3KY MOJCUYUTHIBAIOT 110 METOJUKE, IPUBEACHHOM
B 1. 9.2.1 naHHOrO yuyeOHUKaA.

Tabmmma 9.2

3aBuUCHMOCTD KOPH OT TCIVIOHAIIPAKCHUS IMOKapa Py

I'pynna n0MemeHnﬁJ Tuavennn Ko uuu-
10 CTEeNEeH! ONACHOCT IMoxapHas Harpy3ka " eHTa yueTa rpymmbI
PacnpocTpaHeHus: (TemioHaNpsiKeHNe Mokapa), x/m nomemennii Kopr
nokapa
1 (Py<1,84.10% 0,7(0,9)
2 (1,84-10° < Py < 7,4-10°%); Taxxe 1-s rpyrmma mpu 0,8(1,0)
YCIIOBHH OBICTPOTO PACTIPOCTPAHEHHS OTHS
3 (7,4-10° < Py < 1,84-10%); Taxke 2-s rpymma mpu 1,0(1,2)
YCIIOBHH OBICTPOTO PacIIpOCTPAaHEHHS OTHS
4 (1,84-10° < Py < 3,68-10%); tarke 3-s1 rpymma npu 1,3(1,4)
YCIIOBHH OBICTPOTO PACcIIPOCTPAHEHHS OTHS
56,7 (Py > 3,68-10°) 1,6(7)
Cy1iiecTByeT yrpo3a BbIX0/1a U3 CTPOsl TEXHOJIO-
THYECKOT0 000pYyJ0BaHMUs, OOPYIICHHUS CTPOH-
TEJNBbHBIX KOHCTPYKIIHHA, THOENH JIt0IeH 6,5

* OmpenensieTcst o METOIMKe, U3JI0)KeHHOH B 11. 9.2.1 nanHoTO yueOHUKa
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Ta6muma 9.3

3aBucumMocTh K03 punuenta Kpp 0T napaMeTpoB U pPacnoiosKeHus 3aIHIIIAeMOro 0TCeKa

ILnomann IMMPOTUBOMOKAPHOI0 0TCECKA;
BbICOTA 3JaHUA; BBICOTA MOMCIICHUSA

3HaveHus KO3(pGUIHEHTA, YIUTHIBAIOIIETO pa3-
MepBhI 3alMIaeMoro oobekTa Kpg

Z
IImomans orceka 1o 500 M
BricoTa 3mauus 1o 3 sraxeit
Bricora nomemenus 1o 10 m

1,0 (1,2)

[Liomans orceka ot 501 mo 1500 m*
Bricora 3manus ot 3 10 8 sraxei

Bricora momerenus ot 10 go 20 m

Hamure moKoIBHOTO MM [OABAILHOIO dTAXKA

1,5(1,7)

[Lromans orceka ot 1501 mo 3500 m*
BricoTa 3manus 0osee 8 draxei

Bricora nomemenus 6oiee 20 M

Hanmune nByx u 60jee moa3eMHBIX dTaxKel

2.0 (2,2)

[Iromas otceka 3500 M° u Gotee

2,5 (2,7)

Tabmmma 9.4

3aBuCHMOCTD KOC-)(])(])I/IIII/ICHTa K]‘[q OT pacCcrosiHnus 10 l'lO)KElpHOﬁ HacTHu

Paccrosinne 10 no:xapHoil 4acTH, KM Koaq)qénunenj, YIUTBIBAIOMIH ii paccTostue 110
JimoKaiimeii mokapuoi yactu Kpy
Tlo 2 1,0 (1,2)
Or2m05 11(1.4)
bosee 5 1,2 (1,6)

Tab6muna 9.5

3aBuUCHMOCTD KOE)(])(])I/IIII/ICHTa KorH OT CTEeNEeHH OTHEeCTOMKOCTH 31aHusl

CreneHb OrHeCTONKOCTH 30aHUS Koaq)q)vn IHEHT, YIUTEIBAIOUIH CTeNeH,
OrHECTOIKOCTH 3amuiaeMoro 3aanus K,

I 2,3(2,1)

1 2,2 (2,0)

11 2,1(1,9)

v 2,0(1,8)

\Y 1917

Tabmuma 9.6
3aBucumoctb ko3(punuenTa Kppp 0T XapaKTepUCTHKH MOKaAPOB3PHIBOONIACHOCTH 0TCEKA
XapakTepucTHKa Koa¢p pnuuent, yaursisarommii
M0KAPOB3PHIBOONACHOCTH 00BEKTA PHCK BOSHHKHOBEHMSI MOXapa
Ha 00bekTe Kpp

IIpousBoicTBEHHBIE 3/1aHus (OMeLleHus1) kareropu A u b
[0 TIOKAapHOM OIACHOCTH; TPOU3BOJACTBEHHBIE 3JaHUS 1,0
C HaJIM4MeM B3pbIBUaThIX BeliecTs (BB)
IIpousBocTBEeHHBIE 3/1aHus (TIOMeleHus) kareropuu B u I’
M0 TOYKApHOW OIAaCHOCTH; TOPTrOBbIE OOBEKTHI; KHIIbIE H 1,2 (1,1)
0O0IIIECTBEHHbIE 3/JAHUS
Cknagckue 3/1aHusi, OTHECEHHbIE K KareropusiMm A u b mo 14
II0’KapHOM ONIACHOCTH; XpaHwinina BB ’
Cknaackue 31aHusl, OTHECEHHBIE K KaTreropuu B; xpanunuia 1,5 (13)
HETOPIOUMX U3JIETIUHI B TOPIOYEH YIIAKOBKE T
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OnpenenstoT NOKapHYK ONACHOCTh 3allIUIAeMOro O0OBEKTa C yYETOM Hau-
0oJiee 3HaYUMBbIX BHYTPEHHHUX (DAKTOPOB U CTOMMOCTHOT'O MOKA3aTeNs Oyy.

OBH = KH.TK}ZLKC J (92)

rae Ky, — KoappuuueHT, yunThIBalOMUNA OMAaCHOCTh BO3JIEUCTBHUS TaKUX OIAC-
HbIX (DaKkTOpOB mokapa, Kak Iuiamsi, BbicOkas temmepatrypa (pasen 1,0...2,0);
Ky — K03 dpuueHT, yunThIBalOMUNA ONAaCHOCTh BO3JIEMCTBUS HA JIIO/EH IbIMa U
TOKCUYHBIX MPOAYKTOB ropenus, paseH 1,0...2,0; K. — ctoumMocTHbIi k03¢ huiim-
€HT, YYUTBHIBAIOLIUN MPOEKTHYI0O U OAalaHCOBYIO CTOMMOCTH 3/aHMs (TIOMeElle-
HUf), BKIOYas oOopyaoBaHue u wmatepuansl, paBeH 1,0...3,0 mpu 0,25...
10,0 muiH. py06. u 60see COOTBETCTBEHHO.

3navyeHust KOdPPuueHToB Oy U Oy HAHOCAT HA HOMOTpaMMmy (puc. 9.2)
U OIpeIeIISIIOT HeoOxoauMocTh U Bug AVYIL

[Tpu BbIOOpE M 0OOOCHOBAHMM NMPUMEHEHUS (B JIIOOOM cllyyae) aBTOMaTuye-
CKOM YCTaHOBKH MOXKAPOTYIIEHUSI HA KOHKPETHOM OOBEKTE CIEAYET YUUTHIBATD,
OyJeT JIn SKOHOMHUYECKH OMNPABJAHO €€ HCIOJIb30BaHUE. DKOHOMUYECKas 3(-
(EKTUBHOCTh NMPUMEHEHUS! TMOXKApPHOW aBTOMATHKU JIOJDKHA OINPEAENSThCS C
Y4E€TOM CTOMMOCTH 00BEKTa, BEPOSITHOCTA BO3HUKHOBEHHUS M0Kapa, BO3MOXKHO-
ro ymep0da oT HEro, a TaKKe KalmuTalIbHBIX BIOXEHUN M TEKYLIUX PACXOJO0B Ha
MIPOTUBOIOKAPHYIO 3aIIUTy. DKOHOMUYECKUM KPUTEPUEM LEIeCO00pa3HOCTH
npumeHeHuss AYII sBnserca ycnoBue, pu KOTOPOM 3aTpaThl HA OKAPHYIO aB-
TOMAaTHKY MEHbILIE BEPOSITHOI'O CHUKEHUS yIiepOa OT MOXKapoB IPHU €€ HCIOJb-
30BaHUHU.

Ooou 5 Puc. 9.2. Homorpamma mis ormnpeaeiacHUs
HEOOXOMMOCTH M BHJAa YCTAaHOBOK MOXap-

6 HOW aBTOMATHKH:
30Ha 1 — AVII He Tpedyercs; 30Ha 2 — peKo-
S 5 MenyeTcs npumenenne AYIL; 3ona 3 — pe-
komeHayercss npuMmenenue AlIC; 3ona 4 —
419 pexomenyetcs npumenenne AIIC st 00b-
€KTOB, MMEIOINUX COOCTBEHHYIO MOXApHYIO
3 — T oXpaHy, JJsi 00BEKTOB, HE HMEIOITUX COOCT-
— ==ty BEHHOM MOXKAapHOM OXpPaHbl, PEKOMEHIYETCS
2 |1 T : npuMenenne AVII; 30Ha 5 — npumeHeHue
I Y I D S W 13 AVII sBnsiercss oO0s3aTenbHBIM; 30Ha 6 —
f‘ ! npuMenenre AVII sBnseTcs 00s3aTebHBIM,

Oy, PEKOMEHJIyeTCSl TaKkke OOBEKTOBas TOXap-
Hasl 4acTh
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9.2. OmnpeaeseHue rpynmnbl 3allUIIAEMOr0 MOMeIeHUSA
0 CTEeNEeHU ONACHOCTH Pa3BUTHS MOXKAPA.
Bb100p 0CHOBHBIX HOPMATHBHBIX MAPaMeTPOB
nJjs npoektuposanus AYII

9.2.1. OnmnpeaejieHue rpynnbl 3alMIIIA€MOr0 MOMeleHust

['pynny 3ammuiaeMoro NOMeeHus: Mo CTENEHU ONAaCHOCTH Pa3BUTHUS
MoXapa, Ha OCHOBE KOTOPOW MPUHUMAIOTCS OCHOBHBIE PACUYETHBIC MAapaMETPhI
AVTI, 11 OCHOBHBIX TEXHOJIOTHUYECKUX MPOIIECCOB BEIOUPAIOT MO MPUIIOKECHU IO
HITb 88-2001" [19].

OnHako B psae CilydyaeB NpU MNPOCKTUPOBAHWHU YCTAHOBOK BOJSIHOTO U
MEHHOT'0 MOXAPOTYIIIEHHUs] BO3HUKAIOT 3aTPYITHEHUSI C BLIOOPOM pacUETHBIX Ma-
paMeTpoB (MHTEHCUBHOCTHU OPOIIEHHUS, OJHOBPEMEHHO 3alllUIIaeMON TIONIAIH,
PacCTOSIHUSI MEXAY OPOCUTEISIMU U JIp.) B cBsi3u ¢ orcyrctBuem B HIIb 88—
2001" [19] mepedHst MHOTMX T€XHOJIOTMYECKUX MPOLIECCOB, MOAJIEKAIUX 3allH-
Te ¢ momotbio AYIL. DTy 3aTpyaHeHus: MOTYT OBITh MPEO0JICHBI C TOMOIIIBIO
PacUE€THOr0 METO/1a ONPEAEIEHUS TPYIIIbI 3aIUIIIAEMOTO TOMEILICHUS.

Pemienne 3agaum mpoW3BOAMTCA B JBa dTama: PacCUMTHIBAIOT TEILIOBYIO
MOKapHYI0 Harpy3Ky (TEIUIOHANPSDKEHHUE TMoKapa) JJis 3allMIIaeMoro momerrie-
HUSI, 3aTEM OIPEEIISAIOT €ro IPYINy N0 CTENEHU ONACHOCTH Pa3BUTHUS MOXKapa.

Pacyer moxapHoOi HArPY3KHU 321U IIAEMOT0 IMOMEIIIEHUS

Mertoauka pacuera [73] COCTOUT B CAEAYIOLIEM:

1. OmpenensitoT pacyeTHYIO TEIUIOBYIO MOXKAPHYIO HArpy3ky (pacueTHoe
TEIJTOHATIPSIKEHUE TTOXKapa) JJisi moMenieHus Py , I[)K/MZ,

Py = pabc, (9.3)

re P — TEIIoBas MOXapHas Harpy3Ka (TEIUIOHATPSUKCHHE moxkapa), JIk/M;
a — KO3(pPpUIUEHT CKOPOCTH CropaHHs BEUIECTB U MAaTE€pUaOB B 3aBUCUMOCTH
OT WX IUIOTHOCTHU W TUIOTHOCTH YKIAJAKH; b — Ko puimeHT ckopoctu cropanus
BELIECTB MAaTEpUAJIOB B 3aBUCUMOCTH OT IUIOIIA/IM T0J1a U BBICOTHI TOMEILIECHHUS,
IUIOLAAM M BBICOTHI CBETOBBIX U a’pallMOHHBIX MPOEMOB; ¢ — KOA((PUIMEHT,
YUHUTBHIBAIOIIMA HaJIM4KME MOXKApPHOI'O BOAOCHAOKEHHUS WM MOXAapHOW aBTOMa-
TUKH.

TemnoByIo MoXKapHYIO0 HArpy3Ky (TENJOHAMNPSIKEHUE MOKapa) ONPEAEIIsSIIOT
o ¢hopmyie

P=PntDPs, (9.4)
r7i€ Pn — BpEMEHHAs TEIJIOBask MoKapHas Harpys3ka (TEIJIOHANPSKEHHUE MoxKapa
OT BPEMEHHO HAXOMIIIMXCS B IOMCIICHHH TOPIOYMX MaTepuanos), JUk/M’;
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Ps — TIOCTOSIHHAS TEIJIOBas MoXKapHasi Harpy3ka (TEIUIOHANpPsKEHUE MoXKapa OT
2
MOCTOSIHHO HaXOJSIMXCS B IOMEILIEHUN TOPIOYNX MaTepuaon), Jx/M”,

_ MiN; _MiH;

. Ps : 9.5
sps (9.5)

Pn

rae Mi— Macca I-ro BeliecTBa WM MaTepuania, Kr; Hj — komn4ecTBo Teria, Bbl-
JICJIIEMOT0 MPH TOPEHUH I-T0 MaTepuaia Wik BeriecTsa, J[x/kr; S — miomanb
3AIIHIIAEMOTO TOMEIICHHS, M.

BpeMmeHHy0 MaccoByI0 MOXKApHYIO HArpy3ky (BpeMEHHO HaXOJsIIUEcs B
MOMEIIEHUH TOpIYMe MaTepuaibl) oOpa3yloT BellecTBa M MaTepuaibl, oOpa-
HIaOUIMECs] B MPOU3BOCTBE, a TAK)KEe MeOEeb, TEXHOJIOTHYECKOE U CAHTEXHUYE-
cKoe 000pyZ0BaHUE U PACXOHbIE MaTepUalibl, ClIOCOOHBIE TOPETh.

[TocTOsSIHHYIO MacCOBYIO MOXApPHYIO HArpy3Ky (ITOCTOSIHHO HaXOJAIIHECS B
MOMEIIEHUH TOPIOYHNE MaTepHaibl) COCTABISIOT CTPOUTEIbHBIE KOHCTPYKIIUU U3
rOpIOYNUX W TPYJHOTOPIOYMX MAaTepualioB (BKJIOYAsi JEKOPATHUBHBIC, TEIIOM30-
JISILUOHHBIE U 3BYKOU3OJISIIMOHHBIC MaTepHUabl).

TBepable TPyIHOTOPIOUKE MaTepualsbl, coriacHo pekomenaanusm BHUUTIO,
BKJIFOYAIOT B MOKAPHYIO HArPYy3KY, €CJIM HU3IIAS TEIUIOTa UX TOPEHUS

Q.f > 1,13:10" ix/kr (2700 Kkan/Kr). (9.6)

VY enpHy0 TEIUIOBYIO NOKAPHYIO HArpy3Ky pPa3HOPOJHBIX MaTEpUaOB B
npeaenax OJHOTO IMOMEIIEHUS MOXXHO CYMMMPOBAThb, €CIM KOJIUYECTBO BbIJIE-
JIIEMOT0 MPU TOPEHUH TeTuia (TEIJIOHANIPSI)KEHNUE) OT JIAaHHOTO MaTepuana, Qop-
MyJia JJis ONpeeieHus] KOTOpoil OyJeT naHa HuXe, He mpeBblmaeT 5 % ot tern-
noHanpspkeHus npyroro. [Ipu Hanmnunn B nomemenuun JIBJK u IK B pacuer He
MPUHUMAIOTCA KUIKOCTH, KOTOPhIE MOT'YT OBbITh aBTOMAaTHYECKH 3BaKyHUPOBAHbI
WM 0Jja4a KOTOPBIX MOKET ObITh aBTOMATHYECKH MPEKpalleHa.

B MHOrosTa)xHbIX 3[JaHMSIX YZAENbHAs IMOXapHas HArpy3ka ONpENeseTCs
JUTSL KJKJIOTO 9Ta)ka B OTJAEIBHOCTH.

Ecnu roproume martepuanbl COCPeAOTOYEHBI B KAaKOW-TMOO OJHOM yacTu
NOMEIIeHHs U 3aHUMatoT He Oonee 40 % ero miuomany, To yAenbHas MoxapHast
Harpy3ka Juisg BCEro IMOMEIIEHHs ONPEAEISIETCS MO TUIOMAAN, 3aHATOM MaTepua-
JaAMH.

2. KonudecTBo Teria, BhIAEISIEMOTO IPU TOPEHUH BEIIECTB U MaTepUaTIOB
JUTSL KOKJIOro MaTepuaiia (BeIllecTBa), OnpeieliaioT o ¢popmye

rae N — kod()QUIKMEHT HEJ0XKOTa BEMECTBA WM MaTepHalla, IPUHUMAEMbIN paB-

HbM 0,75 anst wuakux u 0,95 1 TBEpAbIX MaTEpUAIIOB;
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Q." — Hu3mIas TemIoTa TOpeHKs JAHHOIO BEIECTBA MM MaTepHuaia (Ipu-
HUMAETCS 1O CIPABOYHBIM JAaHHBIM, COJICPIKAIIUMCS, HAIPUMED, B YICOHOU H
CIIPABOYHOM JHUTEpaType MO MPOIECCaM TOPECHHS, TEPMOJUHAMUKE U TEILIONE-
penaye B MOXKapHOM JIeJie U MOKapHOU TakTHke), JIK/Kr.

3. KoaddutmenTs! a, b u ¢ onpeaensior cieayromumM o0pa3om:

a:&%+&%

, 9.8
P +P, 5:8)
rjie KO3 PUIUEHTHI a, U 85 PaBHBI:
i
> MiHa,;
an :Izli—, (99)
2 MiH;
i=1
K
> MiHa,;
a, =4 — (9.10)
2 MiH;

i=1
rje ami — Ko3hPUIMEeHT, 3aBUCAIINNA OT BUJIa BEIIECTBA WIM MaTepuaia U paB-
HeIi 0,7-1,5.
Jlist ynpouieHust pacuera JoImycKaeTcsl HpUHUMATh anm i = 0,9.
Koaddurment b onpeaenser 3aBUCUMOCTh MKy IIONIAbIO TI0JIa TIOME-
LIEHUS, BBICOTOU IMOMEILIEHUM, TTOMAABI0 U BBICOTOM CBETOBBIX U a3pALMOHHBIX
MPOEMOB:

SK
S,h
0'0
2.
rjae S — miomaab NOMEIIEHUs B IJIaHe, M*; S, — o011as miomaab NpoeMoB B Ha-
PYKHBIX CTCHAX M MOKPBITHH 3aIUIIAEMOTr0 MOMeIIeHHs; Ny — BBICOTA TPOEMOB,
M; Ks — ko3 puimeHT, 3aBUCSIIIMI OT BBICOTHI M IUIOMIAN 3aUIUIIAEMOr0 TO-
MEUIEHUS, BBICOTHI U IJIOIIAIA TPOEMOB.
Kosdpdumment Ks mpuHuUMaoT B 3aBUCUMOCTH OT 3HAY€HHS BCIOMOTa-
TeIBHOr0 K03 duureHTa n
S, |h
n=—=2|-=2, (9.12)
SVh

riae h — BeIcOTa 3aIMIIaeMOTr0 MOMEIICHHUS, M.

Ecnu B 3amumaeMoM moMereHnd HeT (oHaped W CBETOBBIX MPOEMOB, HO
UMEIOTCS JIIOKU JIBIMOY/IAJICHUS ¥ MPUTOYHO-BHITSDKHASI BEHTHIISAIIMS, TO TIPUHH-
MaroT N = 0,005, a Ks Beraucisitor o hopmynam:
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mpu F, < 0,03 K, = 2,31F, % (9.13)
mpu F, > 0,03 K= (0,3 F,>% - 0,002/F, + logF, + 2,25)1/5,5,  (9.14)

rae F, — mapameTp BEeHTUIIAIINU, PABHBII

H
o SoyHo (9.15)
Sk

rjae Sy — MIoIIalb OrpaXAatouIuX KOHCTPYKIUHN 3aIMIIaEMOT0 TOMEIIEHHUS, M.

KoadduimeHT € npu npoeKTUpOBaHUU YCTAHOBOK MOXKAapPHOW aBTOMATHUKHU
MIPUHUMAETCS PaBHBIM 1.

IIpu pacyere TeMnepaTypHOIo pexuma mokapa B [OMELIECHUH, 3allHIIacM
MO’KapHOW AaBTOMATHKOM, MOXHO OPHUEHTHUPOBOYHO NpuHUMATh ¢ = 0,75 npu
HaJIMYUMA AaBTOMATUYECKOM MOKAPHOM (OXpaHHO-TIOKApHOW) CHUTHANIM3aUUU U
¢ = 0,25 npy HaMMYUM aBTOMATHYECKUX YCTAHOBOK MOKAPOTYILICHUS.

OnpenesieHue rpynnspl 3alMIAEMOro MoOMelleHHs

M0 CTeNeHH ONMACHOCTH Pa3BUTHS MOXKapa

PacueTHylo mokapHyr0 Harpys3Ky, BBIUHCICHHYIO 1O H3JI0)KCHHOH BHIIIIE
METOJMKE, UCIIOJIB3YIOT Ui ONpEAeNeHHs] TPYIIbl TOMEUICHHs 10 OMacHOCTH
pa3BHUTHS TOXapa, cornacyromeiics ¢ mpunoxernem 1 HITb 88-2001" [19]. Jst
ATOT0 YMCIICHHBIE 3HAYEHUSI CPAaBHUBAIOT ¢ npeanoxxeHHsiM BHUUIIO kinaccu-
dukamonHeM psigom [74]. B mpunoxernn HIIB 88—2001" [19] otu mudppbr ok-
PYTJICHBI.

Py < 1,84-10° Jlx/m* — rpymma 1;

1,84-10% Jix/m” < Py < 7,4-10° Jlx/m* — rpymma 2;
7,4-10°% Iox/m® < Py < 1,84-10° JIx/m® — rpymma 3;
1,84:10° JIx/m® < Py < 3,68-10° [Ix/m° — rpyrma 4;
Py > 3,68:10° Jlx/m” — rpymms 5, 6 1 7.

9.2.2. Bbi0op u 000cHOBaHHE pacuyeTHbIX NapameTpoB AVYII

Bei6op tuna AVII npousBoasT, Monb3ysich peKOMEHAAUSAMU, U3JI0-
KEHHBIMH MPU ONMHMCAHUK HOPMATUBHOTO METO/A ONpe/eseHus He0OX0IUMOCTH
u Buga AIIII3.

st yemanosox AIIC ocHOBHBIE pacueTHbIe mapameTpsl (koquuectBo 11U,
paccTosiHEe MEXIy AyOIMpYIOIMMH U3BelarensMu st ynpasieHus AVIL,
I1/13 m onoBelIeHNs 0 MoKape, JaHHbIE JJIs1 MPOEKTUPOBAHUS JTUHEWHOW U CTaH-
IIMOHHO} YacTell) IPUHUMAIOT 1o pasaery 12 u 13 HITB 88—-2001" [19].
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OCHOBHBIE pacyeTHBIE MapaMeTpbl ISl YCMAHOBOK B00AHO20 U NEHHO20
noxjcapomyuienus — MTHTEHCUBHOCTh OpOIIeHHs (YAENbHBIN pacxXon), TUIOUIaIb,
3alMIACMYI0 OJHHM CIPHHKIEPOM HIIU JIETKOIUTABKUM 3aMKOM TPOCOBOTO
NPHUBOJA, OJHOBPEMEHHO 3aIMIIAeMYI0 TUIOMAAs Ui pacdyera pacxoja BOIBI
WIN pacTBOpa MEHOOOPa30BaTelis, MPOAOKUTEILHOCTh TYIICHHUS, HANOPBI Y
OPOCHUTENICH, pacCTOSHHE MEXIY CIPUHKJICpAMH M JICTKOIUIABKUMH 3aMKaMH
NPUHAMAIOT 110 pasaeny 4 u npuioxenno 1 u 2 HITB 88-2001" [19].

Hns cazosvix AYII Takue pacyeTHbIE MapaMeTphl, KAK HOPMATHUBHAs OTHE-
Tymiamas KOHIEHTpAIUs,, HOpMaTHBHOE BPEMs BBIITyCKa 3apsija, HOpMa 3araca
u 1p. npuaEMatot o HITB 88-2001" [19].

Jlist yemarnogok nopowikosozo noscapomyuenus B HIIB 88-2001" [19]
HET BCEX HEOOXOIUMBIX JaHHBIX I MPOCKTUPOBAHUS, TO3TOMY IIeliecoo0pas-
HO BOCITIOJIB30BaThCS TaKkKe PEeKOMEHIAIUSAMU MO MPOCKTUPOBAHUIO U MPUME-
HCHHIO aBTOMATUYECKUX YCTAHOBOK TOPOIIKOBOTO MOXAPOTYIICHHS MOJYJIb-
Horo turna [45].

9.3. Craguu nNpoeKTUPOBAHMSI.
IIpoexkTHBIE Opranu3anuu. JlOKyMeHTHI,
perjiaMeHTUPYIIHe NPOCKTUPOBAHUE

CocraB, nopsI0K pa3pabOTKH, COIJIaCOBAHUS M YTBEP)KIEHUS MPOEKT-
HOI nokyMeHTaruu Ha ycraHoBku AIIIT3 pexkomenayercss CHull 11-01-95 [75].

JlJisi BHOBB CTPOSILIUXCS U PEKOHCTPYUPYEMBIX OOBEKTOB BOMPOCHI MPOEK-
tupoBanus cucrteM AIIII3 pemaroTcs reHNpOEeKTHOM OpraHU3alned B YCTaHOB-
JICHHOM IIOPSIIKE.

Jlist cymecTByOMUX 00bEKTOB, TIOCIE TOIO KaK X030praH COBMECTHO C Op-
ranoMm ['TIH (mociennuii BRIMUCHIBAET MpENNKUCcaHue) HA OCHOBAHUU JIEUCTBYIO-
IIMX HOPM M MpaBWJI, IEPEUHEN U APYIHMX JOKYMEHTOB ONpPEAEIUIN HEOOXO0IH-
MOCTb 3alMThl 00bekTa cucteMamu AlIIII3, xo30pran pemaer Bonpoc NpoeKTH-
POBaHUSA dTUX CUCTEM.

[IpoeKkTHO-N3bICKATENbCKUE PAOOTHI BHIMIOIHIIOTCS HA OCHOBAHMH JOTOBO-
POB, 3aKJIFOYEHHBIX 3aKa3YUKOM C IIPOEKTHOU OpraHU3aluen.

Jlist mpoBeieHUsl MPOEKTHO-U3BICKATENBCKUX Pa0OT 00s13aTENbHBIM HCXO/I-
HBIM JTOKYMEHTOM SIBJISICTCS 3a/laHH€ HA MPOEKTUPOBAHUE, KOTOPOE COCTABIIACT-
Cs 3aKa34MKOM C IIPUBJICYCHUEM IIPOCKTHOW OpraHU3aluu.

3aoanue na npoexkmuposanue AYII Bkirouaet B ce0s CIASAYIONINE Pa3CIibl:

- HaUMEHOBaHue U Ha3HaueHue AVII,

- IPOEKTHAsl OpraHu3anus — FreHePAJIbHbIN IPOCKTUPOBIIUK WA OpraHu3a-
LHAsI-3aKa34UK;
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- OCHOBaHHE JJIsi IPOCKTUPOBAHMUS;

- CpOKH Hayajla ¥ OKOHYaHHUs CTPOUTEIIbCTBA;

- 0COOBIE YCIIOBUSI CTPOUTENHCTBA (KIMMATUUYECKUE);

- XapaKTepHUCTHKA 3alllUIlaeMoro o0beKkTa (IIomaab, o0beMm, mepedyeHb
3alMIIAEMbIX TOMEIIEHUI U XapaKTepUCTHUKA MOKapOONAaCHbIX BEIIECTB U Ma-
TEPUAJIOB H T. II.);

- TEXHUYECKHE TpeOOBaHUSA K MPOEKTUPYEMOM yCTaHOBKE (MECTO BblAauu
CUTHajla O MoXkape, IEKTpoCcHaAOKeHue, crocod MPOKIIaIKu kabeneit u Tpyoo-
MIPOBOJIOB, UCTOYHUKH BOJIOCHA0XKEHUS, YHCIEHHOCTh OOCITY>KHUBAIOIIETO Mep-
COHaJIa, TEXHUKA O€30IaCHOCTH);

- TEXHUKO-3KOHOMHUYECKHE TOKAa3aTeIn U KauyeCTBEHHbIE XapaKTEPUCTHUKU
(tomaae (006beM) 3allUIaeMbIX MOMEIEHUHM, PacXoj]] OCHOBHBIX CTPOUTEIIb-
HBIX MaTEPUAJIOB H T. II.);

- 0a30Bble KAaUECTBEHHBIE XAPAKTEPUCTUKU (TEXHOJOTMYHOCTHh MOHTAXa,
COOTBETCTBUE (DYHKIIMOHATBHOMY Ha3HAUCHUIO OOBEKTA U T. I1.);

- UCXOJHbIE JAHHBIE JIJIsl MPOEKTUPOBaHUs (0OPOPMIISIOTCS B BHJIE€ TaOJIHIL,
I7I€ yKa3bIBaeTCs MEPEYeHb U XAPAKTEPUCTUKH MOKAPHOM OMAcCHOCTH 3allu-
[Ia€MBIX TTOMEIIEHUM, XapaKTEPUCTUKHU MOKAPOOMACHBIX MaTEpHUaIOB U TpeOo-
BaHUSI K YCTAHOBKE TIOXKAPHOW aBTOMATHKH).

[IpoekTHO-CMETHass JOKYMEHTAlUsl MOXKET OBbITh BBIIIOJIHEHA B OAHY CTa-
U0 — paboYMil MPOEKT WUIIM B JIBE CTAJAUM — MPOEKT U paboyasi JOKYMEHTallHs,
yto onpexaensiercs B TOO.

Kak npasuno, npoektupoBanue AVYII mpou3BoguTcs B OJHY CTaJIHIO, 32
UCKJIFOUEHUEM CIIO’KHBIX U YHUKAIbHBIX 00BEKTOB.

Pabouuii npoexm 10MKEH COCTOSATH U3 CAEAYIOIIHUX PA3EIIOB:

- 00IIIEH TTOSICHUTEIILHOM 3aIIUCKH,

- UEpTEKEH,

- CMETHOU IOKYMEHTAIUH;

- crieurdukanum 000pyI0BaHUS;

- KaOeIBHOTO KypHaJIa.

OO61ast mosicHUTENbHAS 3aUCKA U cieUPUKALMs 000pyI0BaHUS JOJKHBI
OBITh MOAMKMCAHBI JUPEKTOPOM (TJIABHBIM MHKEHEPOM) MPOEKTHON OpraHu3aliu
Y TJIAaBHBIM MH)KEHEPOM IMPOEKTa, a YEPTEXKU €lIe U HayaJIbHUKOM OT/AelNa, CIe-
UATUCTOM, OCYUIECTBISIOIIUM HOPMOKOHTPOJIb, U UCTIOTHUTEISIMH.

lloacnumenvras 3anucka 1OJKHA COCTOSATH U3 CIIEIYIOMIMX Pa3eioB:

- 00mIelt yactu (HaMMEHOBaHUWE, aJpec 3allUIIaeMbIX MMOMEIIEHHUH, OCHO-
BaHUE IS MPOCKTUPOBAHUS U MEpPEYEHb HOPMATUBHBIX JOKYMEHTOB, HCIOJb-
3yeMBIX MPU TPOEKTUPOBAHUN);

- TepeyHs M XapaKTepUCTUKHU 3alUIIAeMbIX IOMEUIEHUH (OCHOBHBIE
CTPOUTENbHbIE KOHCTPYKIMH, IJIONIaJb U BBICOTA MOMEUICHUH, MOoXapHas Ha-
rpy3Ka, KaTeropus MpoM3BOACTBA M KJACC B3PHIBONOXKAPOONACHOCTH MOMEIIIe-
HU, KIMMAaTUYEeCKHUE YCIOBUS U T. 11.);
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- OCHOBHBIX TEXHUYECKUX PELICHUH, MPUHATHIX B MPOeKTe (000pyI0BaHuE
YCTaHOBOK MOKapHOM aBTOMATUKH U JIp.);

- DJIEKTPONUTAHUS (HAZACKHOCTh AIIEKTPOCHAOKEHNS );

- pa3MelleHus 000pyI0BaHus (HacOCHasl CTaHIIMs, CTAHIIMOHHOE MOMeIlle-
HUe, TUCTieTYepcKas u ap.);

- 3a3€MJICHUS,

- TpO(heCCUOHATBHOTO M KBATU(PUKAILIMOHHOIO COCTaBa SKCILTyaTal[MOHHO-
ro IepCcoHaa;

- MEPONPUATHI 110 OXpaHE TPyAa U TEXHUKE 0€30MaCHOCTH.

IIpoekTHO-CMETHAsA TOKYMEHTAlUsl HA YCTAaHOBKU II0YKapPHOW aBTOMAaTHUKHU,
pa3paboTaHHas B COOTBETCTBUU C JEHCTBYIOIIMMU CTPOUTEIBHBIMH HOPMaMH,
npaBuiiaMi, UHCTpYKUusAMU U ['OCTamu, coriiacoBaHuio ¢ OpraHaMu rOCHOX-
HaJ130pa He MOJJICKNUT.

JIOKymMeHTanusl, BBIIIOJIHEHHASA C OTCTYIUICHUSMHU OT JEHCTBYIOIIUX HOPM,
IIOJJIEKUT COTJIACOBAHMIO B YACTH DTUX OTCTyIUIeHUN ¢ opranamu I'TIH u 3aun-
TEPECOBAHHBIMU OPTraHU3ALUSIMU.

[locne BBIMONHEHHS] TPOEKTHO-U3BICKATENILCKUX pa0OT MPOEKTHAs OpPraHU-
3alMsl BBICBUIAECT 3aKa34YMKYy B YCTAHOBICHHOM IIOPSJAKE IPOEKTHO-CMETHYIO J0-
KYMEHTALUIO.

Ponp opraHos I'ocnokHan3opa Ha 3TOM CTaAUU 3aKJIKOYAETCs B CBOEBpE-
MEHHOM M IPABWJIBHOM OIpPEEICHUH HEOOXOIUMOCTU O0OpYyAOBaHHS OOBEKTa
AYVII, BpyuyeHnH npeanucanus, KOHTPOJIE 32 CBOEBPEMEHHOM MMOJAYEN 3asIBKU Ha
[IPOEKTUPOBAHUE, BKIIOUEHUEM B IIJIaH IIPOCKTUPOBAHUS.

Ha craguu pazpaboTtku uim nociie Beiiaun npoekta opranbl ['TIH ocyte-
CTBJISIIOT KOHTPOJb 3a MOJHOTOM BBITOJHEHUS MPOTHUBOMIOXKAPHBIX TPeOOBaHUMI
JNEUCTBYIOIIUX HOPM, a TAK)KE CBOEBPEMEHHBIM BHECEHHMEM IIPOECKTHOW OpraHMU-
3a1Me¥ U3BMEHEHUN U JOIIOJIHEHUM 110 BBIABICHHBIM HE0YETaM.

IIpoextupoBanue cinoxHbIX cucteM AIIII3 KpynHBIX M CIIOKHBIX TPOMBIIII-
JICHHBIX NPEINPUATUH, 3JaHUN U COOPYKEHUH, 0OBEKTOB C OOJIBIINM MPeObIBa-
HUEM JIIOJIel MJIM CKOIUIEHHEM OOJBUIMX MaTepPHANIbHBIX LIEHHOCTEH MOpy4aroT
CIEHUAIN3UPOBAHHBIM ITPOEKTHBIM OPTaHU3ALMUAM.

9.4. OcHOBHbIE NPUHIMIIBI AHAJIU3A POEKTHBIX
pelIeHUH CUCTEM MOKAPHOU ABTOMATUKH

IIpy aHanM3e NMPOEKTHBIX PEUICHUN HAJ0 pacCMaTpUBaTh CIECAYIOLIME
OCHOBHBI€ [10KA3aTEJId YCTAHOBKU:
- COOTBETCTBHUE TPeOyeMbIM MMapaMeTpaM 3allUThl JAHHOTO OMEIECHHUS;
- COOTBETCTBHE IMPOEKTa TPEOOBAHUSAM MO IMOJIHOTE YNPABISIOMIUX U HH-
(hopMallMOHHBIX CUTHAJIOB;
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- 3(ppexkTUBHOE MPUMEHEHNE TEXHUYECKUX CPEACTB U HAIMYME HA HUX Cep-
TU(UKATOB;

- croco0 M TEXHUYECKUE CPEJICTBA Mepefaud CUrHalIa O MoXkape B Moxkap-
HYIO OXpaHy;

- nuapopmatuBHocTh AIIC.

Jlns paccmotpenust U corsiacoBanusi npoektoB AVYII mpoekTHast opranusa-
LU NPEeICTaBISIET B TeppuTOopUaiibHbIid opral ['TIC cnenyronue Mmarepurainsi:

- COPOBOAUTENBHOE MUCHMO;

- JIMLIEH3UIO Ha COOTBETCTBYIOIINI BHUJI AESITEIbHOCTH, BbIJAHHYIO OpraHa-
mu I'TIC (nnst mecTByrOmUX OOBEKTOB) MM OpraHaMu JIMIIEH3upoBaHus [ oc-
ctpost Poccuu (715t CTpOSAIIUXCS U PEKOHCTPYUPYEMBIX 0OBEKTOB);

- KOMIUIEKT ITPOEKTHOU ToKyMeHTanuu Ha AYII.

[IpoekTHast nTOKyMEHTalus AOKHA OBITh OQOpMIIEHA B YCTAaHOBJICHHOM
NOpsJIKe, MOANKUCAHA TJIABHBIM MH)KEHEPOM, aBTOPaMH MPOEKTa U UMETh apXUB-
HbI€ HOMeEpa.

KoMmekT mpoekTHOM TOKyMEHTaluu Ha aBTOMAaTHYECKYIO cuctemy (yc-
TAHOBKY) MOXAPOTYIIEHUs] UJIM aBTOMATUUECKYIO0 CUCTEMY (YCTaHOBKY) MOXKap-
HOU CUTHAJIM3AaLMM, MPEACTABIIEMBbIA Ha coryiacoBanue opranam I'TIH, nomken
KaK MUHUMYM COJIepXKaTh:

- 3a/1aHK€ HA POEKTUPOBAHMUE;

- MPOEKTHO-CMETHYIO JOKYMEHTAIIMIO Ha CTaauu mpoekta (paboyero mpo-
eKTa).

3agaHue Ha MPOEKTUPOBAHUE JTOJDKHO OBITH pazpaboTaHo, 0pOpMIIEHO, CO-
IJIaCOBAHO M YTBEPKAEHO B COOTBETCTBUU C MOPSIKOM U MPaBUTIAMHU.

3ajaHue Ha NPOEKTHUPOBAHHUE MOXET OBITh COIJIaCOBAHO C TEPPUTOpPHUATIb-
HbimMu opranamu ['TIC.

Ilopsaook paccmompenun u co2naco8anus nPOeKmos

B mpornecce paccmorpenus npoekta AYII HeoOXoauMo MpOKOHTPOIUPO-
BaTh:

- Hajmuyue cepTU(UKATOB MOXKAPHOU 0E30MacHOCTH MJI COCTaBJISIFOIIUX
anemenToB AVII,

- COOTBETCTBHE HCIOJHEHHS KOMIIOHEHTOB CHUCTEM YCJOBUSAM IMpUMEHE-
HUS;

- MPaBWJIHHOCTh BBIOOpA METOJIa TylIeHUs (0OBEMHBIN, JIOKAIbHBIN), THMA
AVII;

- TIPaBWJIBHOCTh BHIOOpA OTHETYIIAIIETO BEUIECTBA W MPUHSATOM JJIsi HETO B
pacueTax HOpMaTUBHOW KOHIICHTPAIWH (MJIH JPYTUX HOPMATHBHBIX MTAPaMETPOR);

- COOTBETCTBHE pa3MepoOB OOBEKTa (3alIUINAeMOr0 MOMEIICHUsI) U BUIOB
TEXHOJIOTUYECKUX TPOIIECCOB MPOU3BOACTB TPeOOBaHUSIM HOPM Ha MPUMEHHU-
MOCTb COOTBETCTBYIOIIUX OTHETYIIANIUX BelecTB, TUoB AVYII;
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- COOTBETCTBHE OTPAaHMYECHUM HA MAKCUMAJIbHBIM CyMMapHbI 00BbEM, IJI0-
11a/1b, BBICOTY, CTENIEHb HEr€PMETHYHOCTU OOBEKTA U T. I. TPEOOBAHUSAM HOPM
111 AYII cOOTBETCTBYIOLIETO THUIIA;

- COOTBETCTBUE MPHUHATHIX B MPOEKTE PACUETHBIX T'€OMETPUUECKUX Xapak-
TEPUCTUK 00BEKTa (PAKTUUECKHM;

- COOTBETCTBHE aonycTtumoro ais npumeHeHuss OTB HanpsbxkeHus siex-
TPOOOOPYIOBAHUS UMEIOUIEMYCS HA OOBEKTE;

- IPaBUWJIBHOCTH BbIOOpa mapameTpoB nojgaun OTB B cooTBeTCTBUM € Tpe-
o6oBanusimu HopM [1b nnst nanueix THnos AVII;

- IPOJIOJKUTEIBHOCTD MOoJauM (BpeMeHHu Bointycka) OTB;

- IHTEHCUBHOCTH nojiauu (cekyHaHoro pacxoaa) OTB;

- cymmapHoe koimdectso OTB;

- “HEepUMOHHOCTH AVTI;

- anroput™ noaauu OTB (nmocnenoBaTenbHOCTH BKIIOUEHUST HAPaBICHUM,
Oarapeii, Moaynei, 6aionos, 'OA u T. 1.);

- o0ecrieyeHue BBITIOJHEHHUS] KOMAaHJl U CHUTHAJOB JJIEKTPOYNPABICHUS B
cootBetcTBHE ¢ TpeGoBarmsmu [OCT 12.4.009-83" [6], HITb 88—2001" [19] u
HOpMamu Ha naHHbii Tun AVYT1I;

- IPaBWJIBHOCTh PACCTAHOBKHU HACAJIKOB WJIM OPOCUTENEN;

- obecnieuenue paBHomepHocTH pacnpenenenus OTB (mo o0bvemy, mioia-
T, BBICOTE 3aIMIIAEMOr0 00BEKTA);

- IPUHATHIE B MPOEKTE 3HAUYEHMSI BPEMEHM 3BaKyallMd OOCIYKHBAIOLLErO
IepcoHaia 13 3allyIlaeMoro noMeneHus 1 3aaepxku nycka OTB, 3amaca u pe-
3epBa OTB (monyneit, OA u 1. 1.) ¥ ux coorBeTcTBUE HOpMaM [1b mis qaHHO-
ro tuna ACIIT;

- HaJIMYUE TMPOEKTHBIX PEIIEHUH MO OO0ECHeYeHUIO B3aUMOJIECHCTBUS IIO-
’KapHOM aBTOMATUKH C UHKEHEPHBIM 000PYI0BAaHUEM OOBEKTA;

- HaJIM4KMe YCTPOMCTB (WJIM MPUMEHEHHUE JPYTUX MPOEKTHBIX pelIeHU) s
ynanenus OTB u npoayKTOB ropeHus MOcjae OKOHYAHUS TYIICHHS MOXKapa;

- HAJINYUE MPOEKTHBIX pEUIeHUH Mo 00ECNEeUYeHUIO 3alpaBKy, J03alpaBKU
OTB wiu cpencTB nmoxxapoTylleHus, o0ecrneyeHne npu HeoOXOIUMOCTH COOT-
BETCTBYIOILIUX yCIIYI' CEPBUCHOM OpraHU3alNe;

- mpeaycmotpenre B crnenudurkanuu 3UIla AVII nma monynu, Gatapew,
pacrpeaeauTeNbHbIE YCTPOMCTBA, Y3JIbI ITyCKa U T. 1.;

- cobmonenue tpeboBanuii HopMm [Ib, CHull, IIYD no pasmemienuto u
KOMITIOHOBKE Ha o0bekTe y31m0B AVYII, cpencts, Bxoasmux B coctaB AlIC, u Ha-
JMYKE JJI1 HUX COOTBETCTBYIOIIMX 3aKIIOYEHUHN CIeMATIM3UPOBAHHBIX OpraHu-
3alMii O COOTBETCTBUU MX HUCIOJHEHHMSI, KaT€ropuu MPOHU3BOACTBA (OCOOEHHO
U1l TIOMeleHnid ¢ kareropusimu npou3BoAactB A u b mo HIIb 105-03 [50] u
B3pPBIBOOMACHBIMU 30HaMU 110 [TV D);

- 3(0pEeKTUBHOCTH NPUMEHEHHBIX MOKAPHBIX W3BELIATEIICH;
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- COOTBETCTBHE 3aJlaHHOU B mpoekre HanexHoctu AVYII, ykaszannou B T3
i TpedyeMoii cootBeTcTBYyOmMMEU HopMamu [1b nnst nannoro thna AVII;

- cooTtBercTBUE OKpacku snemeHToB AVII, mpegycmorpennoin ['OCT
12.4.026-76" [56] u Hopmamu [1b nyist nannoro tuna AVYII;

- karteropuro asiiektponutaHus AVYII u ee cooTBeTCTBHUE TPEOOBAHUSIM
HOPM.

[Ipu koHTpoJsie mpaBuinbHOCTH BbiOOpa OTB cnegyer pyKoBOJACTBOBATHCS
TEXHUYECKUM 3aiaHueM Ha npoektuposanue AVYIIL, CHull, Hopmamu u npasu-
namu [Ib, BEJOMCTBEHHBIMM HOpPMAaMU U MpPaBUIAMH, PEKOMEHIALUAMHA
BHUUIIO npumMeHUTENBHO K OCOOEHHOCTAM 3alIUIIAEMOT0 00BEKTA.

[Ipu pacuere AVII nomkHa ObITH MPUHATA BEITUYMHA HOPMATUBHOM KOH-
LEHTpPAlWH, PaBHAass MAKCHMAJIBHOMY 3HAYEHUIO JUII MAaTEpUANIOB, IPUMEHsE-
MbIX B 3alllMIIAEMOM TOMEIIEHUU (IIPU UCIOJb30BAHUU TAKUX HOPMATHUBHBIX
napaMeTpoB, Kak 3amuiiaemeie equnuiieit maccel OTB momane 1 o0beM, He-
00X0MMO MPUHUMATh MHUHUMAaJbHbIE 3HAUEHUS ITUX MapaMeTpoOB Jid MaTe-
pHUANIOB, IPUMEHSAEMBIX B 3aLIUIIAEMOM ITOMELIEHUN ).

Ornerymaiee BEIECTBO, NPUHATOE 1 puMeHeHUs B AY1I, 10iKHO co-
OTBETCTBOBATH CJIETYIOUIUM TPeOOBAHUSM:

a) ObITh (P PEKTUBHBIM ISl TYHIEHUS TIOKAPOB TOPIOYUX BEIIECTB, UMEIO-
IHUXCS HA OOBEKTE;

0) OBITb COBMECTUMBIM C MaTepualamMu M 00OpylOBaHHEM (B TOM YHUCIE
ANEKTPOOOOPYI0BAHUEM ) 3AIIUIIIAEMOTO 00BEKTA;

B) OBITH O€30MACHBIM 110 OTHOIICHUIO K IEPCOHATY 3alIUIIaeMOT0 00HEKTA,
¢ yueroM ycioBult npumenenus: (OTB) 1 BO3MOXKHOCTH BaKyalluy MEPCOHANA;

I') OTBEYaTh TPEOOBAHUSAM OXPaHbI OKPYKAIOLIEH CPeibl;

n) orHerymamue u ¢usnyeckue cpoiictBa OTB A0MKHBI O3BOJATH €ro
XxpaHeHue U 3(Q(PEeKTUBHOE NMPUMEHEHHE B JMANa30HE TeMIepaTyp JKcIulyaTa-
U 00BEKTA.

PaccmoTpenne u cornacoBaHMe OTCTYIUJIEHHM OT HOPM MPOEKTUPOBAHUS U
MIPOEKTHBIX PEUIEHUH, HA KOTOpPbIE OTCYTCTBYKOT HOPMBI NIPOECKTUPOBAHUS,
JIOJ>KHBI OCYIIECTBIISITECS B Topsifike, yctanoBieHHoM HIIb 03-93 [76] npu Ha-
JUYUU  PEKOMEHJAIMN WM 3aKJIIOYEHMUS CHEHMAIM3UPOBAHHONM HAYYHO-
MCCIIEI0BATEIBCKON OpraHu3aliu Mo yYKa3aHHOMY OTCTYILICHHUIO.

[Ipu paccmoTpenuun npoektoB AVYII, BeIMOJHEHHBIX 3apy0OexHON HupMoH,
He umeromeit nuuen3uun ['TIC Ha mpoBeneHue AaHHOTO BUja paboT (ciryuait
KOMIUIEKCHOM MOCTAaBKH 3alIUIIaeMOro oO0OpYy/I0BaHUS M YCTAaHOBKH), HEOOXO-
JMMO PyKOBOJICTBOBaThCs TpeboBanuem HITb 04-93 [77].

IIo BBISBIEHHBIM TOCYJApCTBEHHBIM HMHCIIEKTOPOM B IPOEKTHO-CMETHOU
JOKYMEHTALIMM OTCTYIUICHUSAM M HapyLICHUSM TpeOOoBaHUU MOXKapHOU Oe30-
MMACHOCTH T'€HEPAIbHOMY NPOEKTUPOBILIMKY Bpydaercs npennucanue. Ilpu He-
00XOJMMOCTH KOMHS MPEeANUCaHus AJi1 CBEJICHUS HaIpaBisieTCs 3aKa34yuKy, Ie-
HEpaJIbHOMY MOJPSAIYMKY U B BbIlIECTOSIINI opraH ynpasienus [ TIC.
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['ocynapcTBeHHbIE MHCTIEKTOPBI MPU PACCMOTPEHUU MPOEKTHON TOKYMEH-
TaIM¥ HE JOJDKHBI JeNaTh KaKue-TMO0 3aM1CH U CTaBUTH IITAMITBI HA TEXHUYE-
CKOW JTOKyMeHTauuu npoekra. Jlomyckaercss opopMIIsATh MTUCbMEHHOE 3aKI0ye-
HUE O COOTBETCTBHH MPEJCTABICHHON Ha PacCMOTPEHHE MPOEKTHOW JOKYMEH-
Taluu TpeOOBaHUAM MOXKAPHOU O€30MaCHOCTH.

Ocobennocmu IKCnepmu3bl RPOEKmoe asmomamudecKux yYyCmaHOoB80K
600AAHO20 noxxcapomyuieHu:

[Ipy mpoekTHpoBaHWK ABTOMATUYECKHX YCTAHOBOK BOJSTHOTO TOXKapoOTY-
meHus HeoOxoaumo pykoBojcTBoBaThess HIIb 88-2001", MeroxuueckuMu
pexomengarusmu [19, 78].

[Ipu paccMOTpeHHH MPOEKTOB YCTAHOBOK BOJSIHOI'O MOXKAPOTYILIEHUS He-
00X01MMO 0OpaTUTh BHUMAaHUE Ha COOJIIOJIEHHUE CIAEAYIOINX TPeOOBaHUM.

AVYBII cnenyetr npoeKTHpOBaTh AJis 3alUTHI MOMEIIEHUI BBICOTOU HEe 00-
nee 20 M.

B 3aBucumMocTH OT TemmepaTypbl BO3JlyXa B 3aUIUIIAEMOM IOMEUICHUU
MPOBEPSAIOT NPUHATHIN B IPOEKTE TUI CIPUHKIEPHON YCTAHOBKHU:

- BOJIO3ANOJHEHHAs — JUJIs MOMEIIEHUN ¢ TeMrepaTypoi Bosayxa 5 °C u
BBIIIIE;

- BO3JYyILHAs — JJI HEOTaIJIMBAa€MbIX MOMEUIEHUHN 37aHUM, pacIoJIOKeH-
HBIX B pailloHaX ¢ MPOAOKHUTEIBHOCTHIO MEPHOJIa CO CPEIHECYTOUHOU TemIle-
patypoi Bo3ayxa Huxe 5 °C.

B cooTBeTCTBUU C MPOEKTHBIMU JTaHHBIMU O MOKAPHON OMAaCHOCTH TEXHO-
JIOTUYECKOTO MpoIecca B 3al[UIIA€MOM MOMEIIEHUH HEOOXOIUMO MPOBEPUTH
MPaBUWIBHOCTh MPUHATOM B 3aJlaHUM HA MPOEKTUPOBAHUE TPYIIIBI MOXKAPHOM
OMACHOCTH MOMEILIECHHUS.

[IpoBepsatoT BEIOpaHHbBIE OCHOBHBIE pacYETHbIE MapaMeTPhbl YCTAHOBKHU:

- IHTEHCUBHOCTb OPOLIECHUS;

- IJIOLLA/Ib, 3alMIIaeMasi OTHUM OPOCUTETIEM;

- 3alMIIaeMas miomaas (s onpeesneHusl pacxoaa BOJAbl, pacTBOpa Ie-
HOOOpazoBaTes);

- IPOJIOJKUTEIBHOCTD pa0OThl YCTAHOBKHU;

- PACCTOSIHHE MEX]ly OPOCUTEIISIMHU.

[IpoBepsArOT NpaBMIBHOCTD BEIOOPA CXEMbI Pa3MEILEHUs OPOCUTENEH.

[IpoBepsArOT NpaBUIBHOCTh BBIOOPA CHPUHKIEPHBIX opocureneil. CpHuHK-
JIEpHBIE OPOCUTENH CIIEIYeT yCTaHABIMUBATh B MOMEUICHUSX WM B 000pyI0Ba-
HUU C MAaKCUMaJIbHOM TeMIIEpaTypoi OKpykatrouiero sozayxa, °C:

- 10 50 — ¢ TeMmepatypoi pas3pylieHus TemioBoro 3amka 72 °C;

- o1 51 no 70 — ¢ Temneparypoil pa3pyuieHus TerioBoro 3amka 93 °C;

- o1 71 no 100 — ¢ TemMnepaTypoii pa3pylieHus TermioBoro 3amka 141 °C;

- ot 101 no 140 — ¢ Temneparypoii pa3zpyiieHus TemioBoro 3amka 182 °C;

- oT 141 no 200 — ¢ Temneparypoii pa3zpyuienus temioBoro 3amka 240 °C.
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[IpoBepsAOT MpPaBUIBHOCTh BBHIOOpA U pa3MELICHUS y3JI0B YIPaBIECHUS.
Tun y3na ynpaBieHus (371€KTpO3aJBHXKKA, KJIamaH C TUJPABIMYECKUM HIIH
AIEKTPUYECKUM BKIIFOUEHUEM) JOJKEH MPUHUMATHCS B 3aBUCUMOCTHU OT THUIIA
UMITYJIbCHOTO yCTPOMCTBA MOOyAUTENbHOUM cucTeMbl. ClieyeT UMETh B BUAY,
YTO Y3JIbl YIPABICHUS C 3JIEKTPONPHUBOJOM HEB3PBIBO3AUIMIIEHHOTO HCIOJ-
HEHHSI yCTaHABJIMBATh HEMOCPEIACTBEHHO B MOMEIIECHUSAX C MPOU3BOJCTBAMHU
kateropuit A, b, B He nomyckaeTrcs. 9To TpeOOBaHUE OTHOCUTCS TaKXke K
curnanuzatopy Aasienus (CJl) u sanexkTpokoHTakTHOMY MaHoMeTpy (DKM).

[IpoBepsAIOT NMPaBUIBHOCTH BBIOOpA YCTPOMCTBA M CXEMbl TPACCHUPOBKHU
TpyOONPOBOIOB.

[Ipu oneHKe MpaBUIBHOCTU BBIOOpA BOAONUTATENEH HEOOXOAMMO PYKOBO-
JICTBOBATHCS CIENYIOIIMMHU COOOpakeHUsIMU. BoJIsiHbIE YCTaHOBKH, B KOTOPBIX B
KadecTBe MoOyAuTeNIel (JaTYMKOB) UCTIONB3YIOT CIIPUHKIIEPHI WIH JIETKOIIJIaBKHUE
TPOCOBBIE 3aMKH, 00€CIIEUMBAIOTCS UMITYJIbCHBIM YCTPOMCTBOM M OCHOBHBIM BO-
nonurtateneM. COpUHKIEPHbIE YCTAHOBKH, B KOTOPBIX HACOC (OCHOBHOM BOJIOMU-
TaTeNb) BKIIIOYAETCS BPYUHYIO, JOKHBI IMETh aBTOMaTHUYECKHUIA BOAOIUTATEb.

IIpy skcnepTr3e MPOEKTa HACOCHBIX CTAHLMM WM HACOCOB-IIOBBICUTENIEH
st o0ecrieyeHus: paboThl CIPUHKIEPHBIX YCTAHOBOK CIIEyEeT YYUTHIBATh Clle-
IyIOoLIEe.

KonnuecTBo HacOCOB JOIKHO ObITh HE MEHEe ABYX (OuH padouuid, Jpyrou
pe3epBHBIf). B 0TAeNbHBIX ciydasx MO COrJacoBaHMIO C opraHamu [ 'ocrnoxHa-
30pa JI0MyCKaeTcsl YCTaHOBKA OJHOIO HAacoca C aBTOMATUYECKUM IyckoM. [lpu-
BOJI HACOCOB JIOJKEH OCYILIECTBISATBHCS OT 3JekTpoasurareneil. Kaxplii Hacoc
JOJIKEH OBITh pacCUMTaH Ha M0/Ia4yy MOJHOTO PaCYETHOI'O PACcX0/ia BOJIbI.

[lutanue snekTpoABUTaTENied HACOCOB Kak mnorpeduTteneid | kateropuu
JIOJKHO OBITh MPEIYCMOTPEHO OT JIByX HE3aBUCUMBIX (paguaibHbIX) PUIEPOB.

B cxeme anexTpoymnpaBieHUs] HACOCHOM JTOJKHA OBITh MPEyCMOTpPEHA aB-
TOMaTH3alus CIEAYIOIUX ONepaluii: Myck padodyero Hacoca; MycK pe3epBHOrO
Hacoca B cllydyae OTKa3a WM HEBBIXOJA Ha PEXHUM paboyero Hacoca; OTKPbITHE
3aMOpPHON apMaTyphl € 3JIEKTPONPUBOIOM; MEPEKIIOUCHHE LENel YIpaBIeHUs C
pabouero Ha pe3epBHbIM BBOA (hunep); popmMupoBaHrue KOMaHIHOIO UMITYJIbCA
Ha OTKJIFOUEHHUE TEXHOJOTMYECKOTO 000py0BaHuUsl (B Ciiydyae HEOOXOIUMOCTH).

OcTaHOBKY MOXapHBIX HACOCOB MPEyCMaTPHUBAIOT, KaK MPaBUJIO, U3 MO-
MEUIEHUsI HACOCHOM CTaHLIMU WJIU U3 J€KYPHOTO MOMEIEHUS.

[IpaBUABHOCTH TUAPABIMYECKOTO pacyeTa YCTAHOBOK MPOBEPSETCS MO Me-
Toauke, n3noxeHHou B [Ipunoxenun HIIB [19].

I'mppaBinuecknii pacyeT CHPUHKIEPHON CETU UMEET LEIbI0 ONpEIeIICHUE
pacxoia BOAbl Y «IUKTYIOUIMX» CIPUHKIIEPOB; CPAaBHEHUE YIEIBHOIO pacxoja
(MHTEHCUBHOCTH OPOIIIEHUs1) C TpeOyeMbIM (HOPMAaTUBHBIM), a TaKXKe OMpejie-
JeHue HeoOXOAMMOro Hamopa y BojomnuTarened W Haulosiee >KOHOMHYHBIX

JMaMEeTpPOB TPYO.
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Pacuery cetu mpenuiecTByeT U300pakeHHEe aKCOHOMETPUUECKON CXEMBI C
yKa3aHHEM Ha HEHl pa3MepoB U JUAaMETPOB y4acTKOB TpyO. Pacuer cetu mpous-
BOJISIT, UCXOJISl U3 XapaKTEPUCTHUK, HAIPUMEP, UCTEUEHHS U3 OPOCUTEIIS, TPEHUS
B TpyOONpoOBOAE U JIp.

Ocobennocmu IKCnepmu3bl NPOEKmoe aemomamudecKux yYyCmaHOo80K
REHHO020 noxcapomyuiteHun

TpeboBaHusi K NPOEKTUPOBAHHUIO ABTOMATHYECKUX YCTAHOBOK IE€HHOIO
noxapoTtyiieHus uznoxensl B HITb 88—2001*, MeTonnuecknx peKOMEHIAUsAX
[19, 78].

[Ipu paccMOTpeHHUH TPOEKTOB YCTAHOBOK IMEHHOI'O MOKapOTYUIEHUSI HEOO-
XOJIMMO OOPAaTUTh BHUMaHUE Ha COOIIOJICHHUE CIICAYIOIINX TPEOOBAHUMA:

- OLIEHMBAIOT COBMECTUMOCTH MEHbI U 3(PPEKTUBHOCTH TYLUIEHUS €10 Be-
LIECTB, UMEIOIIMXCS B 3aluiaemMon 3oHe. Hampumep, npu TylmeHUH MoXapos
CIIMPTOB M JPYTUX IOJISIPHBIX JKUJIKOCTEN ISl MOJYYEHUs TEHBI CIEAYyET HC-
M0JIb30BaTh CHEMANIbHBIA TEHOO0Pa30BaTEb;

- BBIOOp MeTona TymeHuss U cootBeTcTBeHHO Tuna AVYIIII mpousBoasT B
3aBUCUMOCTH OT XapakTepa pa3BUTHS BO3MOXKHOTO MoXxapa U OOBEMHO-
IJJAHUPOBOYHBIX PEMICHUI 3aIIUIIAEMOTO IOMEILIECHMUS;

- BBIOOp U pa3MelleHuEe AaTUYUKOB, CIIPUHKIEPOB, TPOCOBBIX 3aMKOB, IO-
JKapHBIX M3BELIATENEH U1l CUCTEM IyCKa YCTAaHOBOK MPOU3BOAAT B COOTBETCT-
Buu ¢ HITB 88—2001" [19];

- B COOTBETCTBUU C BBIOpaHHBIM MeTOJ0M TymeHus u tunom AVIIIL a
TaK)X€ C y4€TOM I'€OMETPHUH 3allIMIAaeMOro 000pyAOBaHUS ONPENEIAIOT BU Te-
HOOOpa3ymIIero ycTpoiicTea (reHepaTtopa, OpoCHUTEs);

- K y3/1aM YIPaBJICHUS U TPACCUPOBKE TPYOOIPOBOJOB MPEABSABISIOTCS TE e
TpeOOBaHUs, YTO U JJI1 BOJSHBIX YCTAHOBOK, HO OOBEIMHEHHE TPYOOIPOBOOB
MIEHHBIX YCTAHOBOK C BOAOIIPOBOAAMU IMUTHEBOTO HA3HAYECHHMSI HE JOITyCKAETCS;

- npu yctpoiictBe AVIIII TpeGoBaHusl K BOJONMMTATENSIM HACOCHOM CTaH-
UM Takue ke, kak u st AYBII 3a uckiatoueHueM ciaeayromnX MOMEHTOB!

a) 17 TOJTyYeHUs] MEHOOOPAa3yIOIIEro pacTBOpa HCIMOJB3YIOT JT03UPYIOLIUE
YCTpOICTBAa aBTOMATUYECKOr0 THIA (OaKH-103aTOphl ¢ TpyOOol BeHTypu, 3:KeKTOp-
HBIE J103aTOPBbI, A03aTOpbl TUNA JIA M HAacOCKI-A03aTOPbI), TAKKE MPUMEHSIOT CIIO-
co0 MpeaBapUTEIBHOTO MIPUTOTOBJICHHUS pacTBOpa MeHOo00Pa30BaTeNsl B EMKOCTSIX;

0) Npu NPOEKTUPOBAHUU MEHHBIX YCTAHOBOK C HACOCOM-103aTOPOM Harop,
CO371aBa€Mblil UM B TOYKE MPHUCOEINHEHUS K HAIOPHOMY TPyOOIPOBOJY OCHOB-
HOT'O BOJIONUTATENSI, HE AOJKEH MPEeBbIIIATh O0Jee 4eM Ha 3 M Haropa, co3/a-
BA€MOT'0 B 3TOM TOYKE OCHOBHBIM BOJOMUTATEIIEM;

B) cxema TpyOONpOBOJOB HACOCHOM CTaHUMHU JOJKHA MpPEeaycMaTpUBATh
BO3MOXHOCTh NE€pPEMEIINBAHUSI BOJHOTO PacTBOpa MEHOOOpa3oBaTelsd B pe3ep-
Byape M MOJABOJSAIIMX KOJBIEBBIX TPyOONPOBOJAaX € MOMOIIbIO OCHOBHOI'O BO-
JOIUTATENSI-HACOCA;
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') pacyeTHOE BpeMs TYIICHHUS, B T€YEHHUE KOTOPOI0 MOJAETCs MOJIHbIN pac-
YEeTHBIM pacxoJl pacTBOpa MEHOOOpa3oBaTeNs, JOJKHO OBITh paBHBIM (3a HC-
KJIFOUEHHUEM YCTAaHOBOK OOBEMHOTI0 MOXKAPOTYILEHUS):

- 15 mun nns nomemenuit kareropuid A, b, Bl no B3peiBonoxapHoil onac-
HOCTH;

- 10 muH n1s nomenennii kateropuid B2-B4 no noxapHoi onacHOCTH;

- nojxeH ObITh npeaycMoTpeH 100%-HbIil pe3epB MeHooOpa3oBaTes, pas-
HBIN pacYeTHOMY 00BEMY;

- B CUCTEME JJO3UPOBAHMS IEHOOOPa30BaTENb CIEAYET XPaHUTh B METaJIIN-
YEeCKO €eMKOCTH C BHYTPEHHUM aHTUKOPPO3UOHHBIM MOKPBITHEM;

- B CUCTEME JI03UPOBAHUSI C HACOCOM-A03aTOPOM JOJKHO OBITH Mpemdy-
CMOTPEHO J1Ba Hacoca: pabouuil U pe3epBHBIN — ISl TOAa4n NEeHO0Opa3oBaTes
K JIO3UPYIOIIEMY YCTPONCTBY, Hanpumep, AuadparmMe wiu maioe;

- AVTIII ¢ 3apaHee MOATOTOBJICHHBIM PACTBOPOM MIEHOOOpA30BaTENS I0KHA
ObITh 000PYZI0OBaHA CIELMAIBHBIM HACOCOM C PYYHBIM BKJIIOUYEHUEM IS MepeKa-
YMBAHUS IEHOOOPA30BaTelIsl U3 TPAHCIIOPTHOM Taphl B pe3epByap JJIsl pacTBOPA;

- 1oja4ya MeHooOpa3oBarelisi B pe3epByap, MPeABAPUTEIbHO 3allOTHEHHBIN
pacyeTHBIM KOJMYECTBOM BOJbI, JOJIKHA OCYHIECTBISATHCA uepe3 nephopupo-
BaHHbIN TPYOOIPOBOJ, YI0XKEHHBIN MO MepuMeTpy pesepByapa Ha 0,1 M Hibke
YPOBHS BOJIbI B HEM;

- IpU XpaHEHUH pacTBOpa MeHooOpazoBaTelisd B KeJIe300€TOHHBIX pe3ep-
Byapax JOJHKHO OBITh MPETYCMOTPEHO MOKPBITUE UX BHYTPEHHEH MOBEPXHOCTH
AMOKCUAHBIMA CMOJIAMH WJIK JPYTUMU BELIECTBAMHU, 00€CTIEeUNBaIOIIMMH HENI0-
MyCTUMOCTh KOHTAaKTa MEXAY PacTBOPOM MEHOOOpa3oBaTeis M KeJe300€TOH-
HOW MOBEPXHOCTHIO pE3E€pBYyapa;

- JUIs CIMBa NEHOOOpa3oBaTelis WM €ro pacTBOpa B Cilyyae MPOBEIACHUS
peMoHTHO-TIpouakTHueckux pador B neHHbIX ACIIT gomxHbl OBITH TIpeny-
CMOTpEHBI pe3epBHbIE EMKOCTH (OaKku, pe3epByapsbl);

- B KauecTBe McTouHuKa nuTaHus aisa neHHblx ACIT nomkHbl UCnonb30-
BaTbhCs BOJOMPOBObI HEMUTHEBOIO HA3HAYEHUS C HACOCHBIMU CTAHIUSIMU;

- rugpasinuueckuil pacuer cetn neHHod ACIIT npousBoguTes mo Tou ke
MeTo ke, uto ¥ BoAssHbIX ACIIT;

- nuametpsl TpyOonpoBogoB mneHHbix ACIIT ompenenstor rugpaBiuye-
CKUM pacueroM. [Ipu 3TOM CKOpOCTh ABMKEHUSI EHOOOPA3yIOIIEero pacTBOpa B
TpyOe He AoikHa npeBbiaTh 10 m/c.

Ocobennocmu IKCnepmu3bl NPOEKMoe6 yCMAHOB0K 2A306020
noaxcapomyuilenun

DneMeHThl YCTAaHOBOK Ta30BOr0 MOXApOTYIICHUs, MOJyIiexamue o0s3a-
TenbHOU cepTuduKkanu B 00sacTu moxkapHoi Oe3zonmacHoctu B Poccuiickoit
denepanuu, JOJKHBI UMETh COOTBETCTBYIOIIMM cepTU(HUKAT.
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OcranbHoe 000pya0BaHUE, U3JIETUs U MaTepualbl, npuMensembie B YI'TI,
JOJIKHBI UMETh IOKYMEHTBI, YOCTOBEPSIOIINE UX KaUYeCTBO, 1 COOTBETCTBOBATh
YCIIOBUSAM NpUMeHeHUs U cnenudukanu npoekra. 'OC u ra3pl-BITECHUTENH,
npuMensiemble B YI'TI, nomxHbl Takxke coorBercTtBoBath nm. 4.3—4.5 'OCT P
50969-95 [31].

[Ipu skcnepTu3e MPOEKTOB HEOOXOAMMO MPOKOHTPOJIUPOBATH LIETECO00-
pa3HoCTb npumeHeHus YITI.

VYI'Il npuMeHSIOTCS I TUKBUAALMU MOKapoB kiaccoB A, B, C u anek-
Tpo0oOOpyIOBaHUS (C HANPSKEHUEM HE BhbIIIe JonmyctumMoro st nanHoro ['OC).

HerepMeTnuHOCTh MOMEUIEHUH, B KOTOPBIX NPUMEHSIOTCS OOBEMHBIE
VTTI, He JOMKHA PEBBILIATH 3HAYCHAH, ykasanubix B HITB 88—-2001" [19].

[IpoextupoBanuie YI'TI 1 nomenieHuii ¢ G0IbIIMMU 3HAYEHUSAMU HETepMe-
TUYHOCTH JIOJIKHO OCYILECTBIIATHCS Ha OCHOBaHNU pekoMeHaanuiit BHUUIIO.

VYI'TI He 3 PexTuBHBI s TYHIEHUS MMOXAPOB psiia MaTEPUAJIOB, YKa3aH-
ubix B HITB 88-2001" [19], i He TOKHEI B 3THX CITYdasx MPUMEHSTHCA.

ITo cnocoOy Tymenus YI'TI MmoryT ObITh pazneneHsl HA 0ObEMHBIE U 00bEM-
HO-JIOKasbHbIe. [IpenoyTuTeIbHO MPUMEHEHNE 0OBEMHOTO CI0c00a TYIICHHUS.

YT'1I o cBOMM TEXHUYECKUM XAPAKTEPUCTUKAM JTOJDKHBI COOTBETCTBOBATH

TOCT P 50969-95 [31].

Pacuem YyCmano60K 2a306020 noxcapomyuiernui

Pacuer YI'TI gomkeH GbITh BHIONHEH B cooTBercTBHi ¢ HITB 88-2001
[19] u MeTogukaMu, U3I0KEHHBIMU B IJ. 4 gaHHoro yuyeOHuka. Ilpu Hammuum
OTCTYIUIEHHM 1O JI000OMYy MapaMeTpy pacyeT MPOBOJUTCA MO METOJUKaM, CO-
IJIaCOBaHHBIM B YCTaHOBJIEHHOM mnopsake. [Ipu atom cnenyer oOpaTuTh BHUMa-
HUE HA MPaBUWIbHBIA y4eT HEr€pMETUYHOCTH 3aIUIIAEMOro MOMEUIEHUs U mpa-
BUJIbHBIN BBIOOpP HOpMaTUBHOM orHerymanieil konuentpanuu 'OC. [locnenuss
BEJMYMHA JI0JDKHA NMPUHUMATBHCS PABHON MaKCUMalbHOMY 3HAUYEHUIO OTHETY-
miame KOHIEHTPAlUd U3 BCEX FOPIOYMX BEIECTB, HaXOMSIIUXCS B 3alluIlae-
MOM HOMEILIEHHH.

T'uopaenuueckuit pacuem YI'IT

I'mppasinueckuii pacuer YI'II umeer nenpro onpeneaeHue KoJIM4ecTBa Ha-
CaJIKOB M 0A00p JUaMETPOB TPYyOONPOBOIOB, 00ECIICUYMBAIOIINX PABHOMEPHYIO
noaauy I'OC B momemienue 3a Bpemsi, He npesslmaroniee 10 ¢ a1 MOTYIbHBIX
YI'TI u 15 ¢ — n1s neHTpain30BaHHbIX (0€3 y4eTa MHEPIIMOHHOCTH YCTAaHOBKH).
Jns ycrtanoBok, ucnosb3yromux B kadectBe ['OC CO,, BpeMs BBIITyCKa HE
JOJ>KHO mpeBbIath 60 c.

Metonuka pacyera AMAMETPOB TPYOOINPOBOJOB M KOJMYECTBA HACAJIKOB
JUIl yCTAaHOBOK HU3KOI'O JABJICHUs C JBYOKHMCHIO yriiepona mnpuseneHa B HIIb
88-2001" [19].

JlJisi yCTaHOBOK BBICOKOI'O JIaBJIEHUS C JIBYOKHCBIO yriepoia W JpYyrux ra-
30B TUJPAaBIMYECKUN pacyeT MPOU3BOAMUTCS MO METOAMKAM, COIJIACOBAHHBIM B
YCTaHOBJIEHHOM MOPSJIKE.
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O6opynoBanue M JUIMHY TPyOOIPOBOJIOB MPU pacyeTe U MOCIEAYIOIIEM
npoektupoBanun YI'II HeoOxoaumo BeIOMpaTh U3 yCIIOBUSA, YTOOBI MHEPLUOH-
HocTh pabotel YI'TI He npeBbimana 15 c.

Pasnuna pacxonoB I'OC Mexay ABymMs KpalHUMH HacaJKaMHM Ha OJHOM
pacrpeeauTeIbHOM TPyOOopoBoie He AoJKHA mpeBbiaTh 20 %.

Buvioop cxemol pazmewienus Hacadxkos, pazeooKu mpyoonpoeooos

Br160p cxeMbl pa3MeieHus: HacaJKoB JIOMKEH MPOU3BOIUTHCS, UCXOAS U3
3a7auu paBHOMEpHOro pacrpeaeneaus ['OC B 3ammuiaeMoM MOMENIEHUN NPU
ONTUMAJIBHBIX THaMETpax TPyO U HAUMEHbIIIEH METaNIOEMKOCTH CUCTEMBI.

Peszepe (3anac) YI'TI

HentpanuzoBannbie YI'TI nomxuel umers 100%-nb1ii pezeps I'OC. Mo-
IOyJbHBIE CUCTEMBI TOJKHBI UMeTh 100%-nb1id 3amac ['OC u3 pacdera nmoyHOM
3aMEHbI MOJAYJIEeH TOXKAPOTYIIECHUSI B YCTAHOBKE, 3alUINAIONIECH MaKCUMAIIbHOE
o o0beMy MoMeIlleHHe Ha 00BEKTE.

Deakyayus n1100eil U3 3auWUULAEMBIX ROMEUCHUTL

[Ipu paccmorpenun npoekroB YI'TI cnegyer oOpatuTh 0co60€ BHUMAaHHE
Ha HaJIM4Me MEepCoHajIa U yciaoBus ero sBakyauuu. B coorsercteuu ¢ HIIb 88—
2001" Bpems 3amepkku Bbimycka I'OC [OIDKHO GBITH GOMBIIE BPEMEHH, HEOO-
XOJUMOTO ISl dBaKyallu JIOAEH U3 MOMEUIEHUs, U He JOJKHO OBbITh MEHee
10 c. Bpems, HeoOXxoauMoe AJis 3BaKyaluH JIFOIEH U3 MOMEIIEHUs, ONpeaesieT-
csa mo MeToauke, m3noxennoi B CIT 21-101-98, 'OCT 12.1.004-91.

Yemanoexku 2azoeozo noaxcapomyutenu 01 3auiumol no./nemelmﬁ,
umernuiux 63pvleoonacHble npou3300cm3a

IIpn 3amure nomemennii kateropui A winn b mo HIIb 105-03 [50] nunm
MMEIOIIUX B3pbIBOOTIAcHbIE 30HHI TI0 [1YD obopynoBanue YI'Tl nomxHO UMEThH
B3pPbIBO3AIUIIEHHOE UCIIOJIHEHHE HEOOXOIMMOTr0 YPOBHS, MOATBEPKICHHOE 3a-
KJIFOUEHUEM COOTBETCTBYIOLIEH CHEHATIU3MPOBAHHONW OpraHu3aluu, Ju00 BbI-
HECEHO 3a MpeJelibl B3PbIBOOMACHBIX 30H C COOMIOACHUEM TPEOOBAHUM JEHCT-
ByrOIIMX HOpM U [TV D.

Oxkpacka TpyOONnpoBOJ0B, 0auIOHOB U Apyrux snemeHtoB YTl momxHa
cootBeTcTBOBaTh [OCT 12.4.026 [56], 1. 4.27-4.28 TOCT P 50969-95 [31].

Ocobennocmu IKCnepmu3bl NPOEKMo6 yCMAHOB0K AIP030/1bHO20
noaxcapomyuilenun

TpebGoBaHMs K IPOSKTUPOBAHUIO YCTAHOBOK a3PO30JILHOTO MOKAPOTYIIICHHSI
(Y AIT) msnoxenst B HIIB 88—2001", Mertoaudeckux pexomerpanmsix [19, 78].

['eHepatopbl OrHeTyIamIero a’po30Js, mpuMeHsiemole B coctase YAIL u
JpyTHE 3JEMEHTHl YCTaHOBKH, TOJJISKAIIUe CEepTU(DUKAIMHU, JTOHKHBI WMETh
cepTudUKaT oKapHOU 0€30MaCHOCTH.
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VY AII MoryT npuMeHsTbCs JUIsl TYHIEHUs (JJMKBUAALKMHN) OObEMHBIM CIIOCO-
6om noxapoB nojkiacca A2 u knacca B, mo I'OCT 27331-87 [29], B nomeriie-
HUSX BBICOTOM He Oosiee 10 M UM mapameTpoM HETrepMETUYHOCTH He Oosee
0,001-0,04 M'l, B 3aBUCHMOCTH OT 00beMa 3aIl[UIIIaeMOIr0 TOMEIIEHHUS.

IIpu 3TOM JOomycKaeTcs HAIMYME B YKa3aHHBIX MOMEIICHUSIX FOPIOYUX Ma-
TEpUAJIOB, TOPEHUE KOTOPBIX OTHOCHUTCS K mokapaMm nojakinacca Al mo I'OCT
27331-87 [29], B KonuuecTBax, TyLIEHUE MOXKapa KOTOPHIX MOXKET OBITh OCY-
IIECTBJICHO IITATHBIMU PYYHBIMH CpelcTBamMu, npeaycmoTpennbivu I1115 01-03
[2] u HITb 155-2002 [79].

Y AII He 1OMKHBI NPUMEHATHCS B NMOMELIEHUAX Kareropuil A u b u B no-
MEIIECHMX CKIaJACKOro HazHaueHus kareropuii B1-B2 mo HIIb.

B cocraBe YAII He 10IKHBI TPUMEHSTHCS T€HEPATOPHI OTHETYIIAIIETO a3-
po3osisi 1 Tuna mo 'OCT P 5104697 [48] (¢ TemmepaTypoil ra30a3p030JbHbBIX
MPOAYKTOB Ha cpe3e BbixoJHbIX oTBepcTuil ['OA BbIie 500 °C) B moMemeHusx
3nanuit u coopyxxkenuit |l u vmke crenenu ornecroitkoctu no CHull 21-01-97
[52] u momemenusnx kareropuii A, b mo HITb 105-03 [50].

Bo3moxxnocTs npuMenenus Y All aiist 3a1uTsl MOMEIEHU KaTeropuii A u
b o HIIb 105-03 [50] nnu umeromux B3pbIBOOMACHBIE 30HBI 110 [TY D, a Takxke
MOMEIICHHUH, UMEIOIUX OTCTYIJIEHUsI OT TPeOOBAaHUN HOPM MPOEKTUPOBAHUS, B
KOKJIOM KOHKPETHOM CIIy4ae IMOJJIENKUT COTJACOBAHHMIO C COOTBETCTBYIOLIUM
opranom ympasienus ['TIC B nopsiake, npeaycmorpennom HITB 03-93 [76].

Bce anemenTsl u o0opynoBanue Y All, npumensiemble aJis 3alMTHI B3pbl-
BOIOXKapOOoMacHbIX nmomeniennii kareropuit A u b mo HITb 105-03 [50], a Tak-
K€ B3pPBIBOONACHBIX 30H M0 [IYD 1 pazMmemaemple B yKa3aHHBIX OMEIICHUAX U
30Hax, JOJDKHBI COOTBETCTBOBATh TpeboBaHusM 11V D (pa3nen 7) u umeTh 1OKY-
MeHThl (cBuueTenbcTBa ['ocroprexnamzopa P®), monreepxkaaroniue Oesormnac-
HOCTb UX IPUMEHEHHMS B IOMEIIEHHUIX YKa3aHHBIX KaTETOPUU.

Homnyckaercs npumeHenne YAIl s 3amurthl KaOeabHBIX COOPYKEHHUH
(TONTy3TaXKH, KOJJICKTOPBI, MIAXThI U T. I.) 00beMoM 0 3000 M° U BBICOTOI He
6onee 10 M npu 3HaAYEHUSX MapaMeTpa HEFEPMETUUHOCTH MTOMEIIEHUS He Ooliee
0,001 M™ u IIPU YCIOBUM OTCYTCTBHUS B DJIEKTPOCETAX 3aLLIUIIAEMOI0 COOPYIKE-
HUS YCTPOMCTB aBTOMATHYECKOTO OBTOPHOI'O BKIIFOUECHMUS.

[Ipumenenue YAIIl nis TymieHHusl MOXKapoB B MOMEHICHUSX C Kabelsimu,
ANEKTPOYCTAHOBKAMU M AJIEKTPOOOOPYIOBaHUEM, HAXOMASIIUMMCS MOJ Hamps-
KEHUEM, JTOIYCKAETCS NPH YCIOBUH, €CIM €ro 3HAYEHUE HE INMPEBBIIIACT Ipe-
JEIBbHO OMYCTUMOro, ykazanHoro B T Ha Tun 'OA, ucnonbs3yemblil B JaHHOM
YCTaHOBKE.

VYcTaHoBKH 00BEMHOIO a’pO30JbHOTO MOKAPOTYIIEHUS] HE JOJIKHBI MpH-
MEHSTBCS ISl TYILICHHUS:

- BOJIOKHUCTBIX, CBIIYYUX, MOPUCTBIX M APYIMX TOPIOYMX MaTEPHUAIOB,
CKJIOHHBIX K CAaMOBO3TOpaHUIO U (UJIK) TICHUIO BHYTPH cJios (0ObeMa) BellecT-
Ba (ApeBeCHbIC OMWIIKH, XJIOMOK, TpaBsiHas MyKa U Jp.);
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- XMMUYECKUX BEUIECTB M MX CMECEH, NMOJMMEPHBIX MAaTE€pPUalIOB, CKIIOH-
HBIX K TJICHUIO U TOPEHUI0 0€3 10CTyIa BO3/1yXa;

- TUAPUJIOB METAIIOB U TUPO(GOPHBIX BEIIECTB;

- IOPOIIKOB METAJIOB (MarHuii, TUTaH, UMPKOHUH U JIp.).

Hcnonp3oBanue no pemreHuto 3akazuuka YAIl qis nokanusanuuy nosxapa
ATUX BEIIECTB W MaTepUaOB HE MCKIIOYAET HEOOXOIUMOCTH 00OpYIOBaHUS
MOMEIIEHHUI, B KOTOPBIX HAXOASTCS WU OOpallaioTcs yKa3aHHbIE BEIIECTBA U
MaTepualbl, YCTAHOBKAMHU IOKAPOTYIIEHUS, MPETYCMOTPEHHBIMUA COOTBETCT-
BYIOIIIUMM HOPMAaMU W MPABUJIAMHU, BEJOMCTBEHHBIMU MEPEUYHSMU, IPYTUMHU
JNEUCTBYIOIIMMHA HOPMATUBHBIMU JOKYMEHTAMU, YTBEPKJICHHBIMU U BBEJICHHBI-
MH B JICCTBUE B YCTAHOBJIIEHHOM MOPSJIKE.

VY AII HE 1OMKHBI TPUMEHSATHCS:

- B MIOMEIICHUSAX, KOTOPbIE HE MOTYT OBITh TOKWHYTHI JIFOJbMHU JI0 Hayasia
pabotsl ['OA;

- B [OMEIIEHHUSX ¢ GOJIBIIMM KoindecTBoM Jroaeit (mo CHull 2.08.02-89"
[80], CHulII 31-05-2003 [60] u CHull 2.04.01-85 [81] — 50 uenoBek u Goiree);

- B TIOMENICHUAX C U3MEHSIoNEeNcs (M3MEHAeMOM) TIIaHUPOBKOM, BITUSIO-
e Ha ero o0beM U KOH(PUTYPAIIHIO;

- B MOMEUIEHUAX 3/1aHUN M COOPYKEHUH, COAEpKAIIMX LIEHHOCTH, MaTe-
puansl 1 000pyI0BaHUE, KOTOPbIE MOTYT MOCTPaAaTh OT BO3JEUCTBUS MPOAYK-
TOB, 00pa3ytomnuxcs mnpu padore 'OA;

- B MIOMEIICHUAX U COOPYNKEHHUAX, MPEACTABISIIOIUX apXUTEKTYPHYIO WU
HUCTOPUYECKYIO LIEHHOCTh, B MIOMEIEHUAX MY3€€B, KIAJOBbIX (XpaHWIMIL) IIEH-
HOCTEeH B OaHKaX, apXUBOB, OMOJIUOTEK, KAPTUHHBIX Tajepei, XpaHWIUIL IPOU3-
BEJICHUU UCKYCCTBA U YHUKAJIbHBIX LICHHOCTEM;

- B IOMeILIEeHnsIX ¢ DBM, CBA3HBIX NMPOLECCOPOB U TEIEKOMMYHUKAMOH-
HBIX Y3JIOB CETeH, apXMBOB MArHUTHBIX HOCHUTENEH, rpadornocTpouTeneu, cep-
BHCHOW anmaparypbl, CUICTEMHBIX HPOrPAMMMCTOB, CHCTEM NOATOTOBKH JIaH-
HBIX, a TAKXKE B MPOCTPAHCTBAX IOJ CHEMHBIMU IOJIAMHU U 34 MOJBECHBIMH I1O-
TOJIKAMH ATUX MOMEIICHUH (3a UCKIIOUEHHEM NepcoHalbHbIX DBM, pasmerniae-
MBbIX Ha pabo4MX MecCTax IMOJIb30BaTeNe U He TPeOYIOLUX BbIAEICHUS 30H 00-
CILY>KUBaHUA).

[Tpu mpoextupoBanun Y AIl He0OX0IUMO NPUMEHSTh YCTPOHUCTBA KOHTPO-
7S M yNPaBIEHUs, B KOTOPBIX MPEAYCMOTpEeHa (PYHKIUS KOHTPOJIS LIETH ITycKa
kaxzaoro ['OA.

Mectnsbiii myck Y All He nonmyckaercs.

Pasmemenne I'OA B 3amuiaeMpIX MOMEIIEHUAX JOJKHO UCKIKOYATh BO3-
MOYHOCTb BO3JIEVCTBUS BBICOKOTEMIIEPATYPHBIX 30H Kaxaoro ['OA:

- HAa NEPCOHAN, HAXOAAILIMMICS B 3aIIUIIAEMOM MOMEIIEHUN UM UMEIOIIUN
B JIaHHOE MOMEIIIEHHE J0CTYI (30Ha ¢ Temnepatypoit 6omnee 75 °C);
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- Ha XpaHUMbIe WK oOpallaronirecs B 3alIUIIaeMOM MMOMEIIEHUHN Cropae-
MbI€ BEIIIECTBA U MaTepHajbl, a TAKXKE CropaeMoe 00opyJoBaHUE (30HA C TEM-
nepatypoi 6osee 200 °C);

- Ipyroe obopynoBaHue (30Ha ¢ Temneparypoit 6osee 400 °C).

JlanHble O pa3Mepax OmacHbIX BbICOKOTeMIepaTypHbiXx 30H 'OA Heobxo-
JUMO HCHOJb30BaTh M3 TEXHUYECKOM JTOKYMEHTAallUM HAa NPUMEHEHHBIA THII
I'OA, odpunmansHol MHGOPMALIMK U3TOTOBUTENS TpUMEHEHHBIX ["OA.

[Ipu HeoOxoAMMOCTH cleAyeT MpelycMaTpUBaTh COOTBETCTBYIOLINE KOH-
CTPYKTHBHBIC MEPONPUSATHUS (3AIMUTHBIC KPAHBI, OTPAXKICHUS U T. 1.) B LEJSIX
UCKJIFOUEHHS BO3MOXHOCTH KOHTaKTa MEpPCOHalla B MOMEUIEHUH, a TaKke Cro-
paeMbIX MaTepuanoB U OOOPYIOBaHUS C OMACHBIMU BBICOKOTEMIEPATYPHBIMU
3oHamu ['OA.

Paszmemenne ['OA B momenieHUsIX JOKHO OOecredyuBaTh PaBHOMEPHOE
3aMoJHEHUE OTHETYLIAIIMM a’3p030JieM BCEro 00beMa 3allMIIaeMOro MmoMelle-
HUS, CO3JaHMe OTHETYyIIalled CIOCOOHOCTH a3p030Jid HE HUKE HOPMATHBHOM.
IIpu sTom nomyckaercs pasmemenue ['OA spycamu. Pasmemars ['OA B nome-
IIEHUAX HEOOXOJMMO TakuM 00pa3oM, 4YTOObl HCKIIOYWTH MOMaJaHuEe a’po-
30JIbHOW CTPYH B CTBOP MOCTOSIHHO OTKPBITBIX MPOEMOB B OIpa’KJAOLIUX KOH-
CTPYKLHUAX MOMEIICHHUS.

VY AII nomxHa obecrieunBaTh 3aJI€p>KKY BbIITyCKa OTHETYIIAIIETO a3p0o30Js B
3allMIIaeMOe MMOMEIIEHNUE Ha BpeMs, He0OX0UMMOe JIJIsl HBaKyalluu JII0AeH nocie
M0/Ia4¥ 3BYKOBOI'O U CBETOBOT'O CUTHAJIOB ornoBeuieHus o mycke 'OA ycTaHOBKH
MOKAPOTYIIEHHS, a TAK)KE MOTHOW OCTAHOBKHM BEHTHJISILIMOHHOTO 000pY/10BaHus,
3aKpBITUSL BO3AYUIHBIX 3aCIOHOK, MPOTHBOIOKAPHBIX KJIANAHOB M T. M., HO HE
menee 30 c.

[Ipu sxcneptuse npoektoB Y AIl HEOOX0UMO TakXke MIPOKOHTPOJIUPOBATH:

- COOTHOILIEHHE MEXAY BEIMYMHOM JIaBJIEHHS, Pa3BUBAEMOro Mpu padore
YCTaHOBKHU, U MPEAEIbHON BEIMUYMHON JIaBJICHUS B 3alllMIAEMOM IOMELIECHUH,
P KOTOPOM B HEM COXPAHSETCS LEJIOCTHOCTb OCTEKJIEHUS U OTPaKIAArOLIUX
KOHCTPYKLIHM;

- obecneuenue ycnoBuil 6e3onmacHoi paccraHoBku ['OA B 3amuiiaemom
MOMEIICHUH 10 OTHOIICHHUIO K O0CTYKHBAEMOMY MEPCOHANY U TOPIOYUM MaTe-
puanam;

- obecnieuenne Y All 3anaHHOl HOPMATUBHOM OTHETYIIALIEH KOHLEHTpa-
LMY a3PO30Js1 U MHTEHCUBHOCTH MOJaYM OTHETYIIAIIEr0 a3pO30JIsl.

Ocobennocmu IKCnepmu3bl npOeKmoe6 Moolebelx ycmanoeokK
ROPOUIKO68020 noixcapomyuiernus

[IpoBepka cOOTBETCTBUS MPOEKTHBIX PEIICHUH M0 BBIOOPY crocoda 3aiu-
ThI (0OBEMHBIN, TOBEPXHOCTHBIHN, JIOKAJIbHBIN) U MapKW OTHETYIIAIIEr0 MOPOII-
Ka HOPMATUBHBIM JIOKyMEHTaM [ 19] win pexkoMeHaanusm.
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[IpoBepka COOTBETCTBHUS MPOEKTHBIX PEIICHHH MO BBHIOOPY MapamMeTpoB
MAVIT (MHEpUHOHHOCTH, OBICTPOJIEUCTBUIO, BPEMEHHU JIEWCTBUS) HOPMATHUB-
HbiM okymeHTaMm (I'OCT P 51091-97 [44], [19], TOCT 12.3.046-91 [39]) unu
pPEKOMEHJAIUsAM, YTBEP>KIECHHBIM B YCTAHOBJIEHHOM MOPSIKE.

[IpoBepka COOTBETCTBUSI XapaKTEPUCTHK, COCTABJISIOUIUMX 3JIEMEHTOB
MAVIIT (moaynei, 1aT4uKOB, AIEKTPOIPOBOJIOB, dJIEKTpOoKadesel u Jip.) Kate-
rOpUU OMEILEHHUS 110 B3PbIBOOIIACHOCTH.

[IpoBepka paccTaHOBKM MOAYJIEH HAa OOBEKTE, a TAKKE COOTBETCTBUS pacuera
UX KOJIMYECTBA TPEOOBAHUSIM HOPMATUBHBIX IOKYMEHTOB WJIM PEKOMEHIALIUSIM.

[IpoBepka Hanmuuusi cepTUPUKATOB COOTBETCTBUS U MOXKAPHOU Oe30MacHo-
ctu Ha coctaBisione MAVYIIT (ocHoBaHue — mepeyeHb NMPOAYKIIUU, MOJJIe-
Kalei o0s3arenbHoi cepTuduKanmy B 00J1aCTH MOKapHON 0€30MacHOCTH).

IIpoBepka coorBercTBHs dnekTpornuTanus cucteM MAVIIT kmaccy snep-
rocHabxxenust no [TY3-86. IIpoBepka COOTBETCTBUSI CUTHAIM3AIMN U AJITOPUT-
Ma paboThl st 00beMHbBIX yeTaHoBOK (I'OCT 12.3.046-91 [39]).

Ocobennocmu IKcnepmusbl POEKMOG CUCHIEM NOMHCAPHOU CUCHATUZAUUU
u noxcapnoit asmomamuxu (I1A) ycmanoeox nosxcapomyuwienusn

TpeGoBanusi K MPOSKTUPOBAHUIO CUCTEM MOXKapHOW curHaimzauuu u I1A
YCTaHOBOK MOXKapOTyLIeHns u3noxers! B HITB 88-2001" [19], [TV,

[Ipu skcnepTH3e NpoeKTa MOKAPHON CUTHATM3ALMK JOJKHBI ObITh MPOBE-
PEHBI CIEAYIONINE MO3ULIUN:

- COCTaB IPOEKTHON JJOKYMEHTALUY;

- Tun noxkapHoro u3seniatens (I11) B 3aBucumoctu ot TpedoBanuit HI1b u
YCJIOBHM 3KCIUTyaTaluu;

- appextuBHOCTh [IM (ero kiacc) B 3aBUCMMOCTH OT THIa roproyei Ha-
rpy3ku B coorBercTBUM ¢ ['OCT P 50898-96 [82], nns obecnieuenus Oonee -
(bekTHBHOM 3amMTHI (paHHEee OOHapyx)eHue) HeoOxonumo npumeHsaTs [1U Gonee
BBICOKOTO KJ1acca;

- TUN NpUOOpa MOXKAPHOW CUTHAIM3ALMHU U JOMYCTUMOCTH €ro padoThl ¢
NPUHATHIMU B IPOEKTE U3BELIATENIIMH;

- KOJIM4€eCTBO U paszMmenienue [11;

- IJIOLIAJb, KOHTPOJUpYEMas OAHUM JbIMOBBIM, TeruioBbiM [IW B 3aBuCH-
MOCTH OT BBICOTBI;

- III0IIA1b, KOHTposupyemas 1M rmiamenu B 3aBUCHMOCTH OT yria o03opa
U JAJIbHOCTH JCMCTBUS B COOTBETCTBUU C MACHOPTHBIMU JIaHHBIMHU;

- IPaBWJIBHOCTH BKJIFOUEHHS W3BEIIaTeNiel B HUIeH(BI NPUEMHO-KOHTPOIBHOTO
npudOopa NoXKapHOM CUTHAIHU3ALINY;

- pa3MelleHrEe PYYHBIX MOKapHBIX U3BEIIATEINICH;

- pa3MellleHre 000pyI0BaHus U anmnapaTyphl;

- 000py1O0BaHKE MOMEIEHUN TUCTIETYEPCKUX, TJ€ Pa3MEeIaeTCs IepCoHall,
HECYIIUN KPYTJIOCYTOYHOE JI€XKYPCTBO;
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- opraHuzanus nuie(oB NoXKapHOW CUTHAJIU3ALMH, COSIUHUTENbHBIX JIH-
HUM M NUTAOUMX JUMHUM TPUEMHO-KOHTPOJIBHBIX NPUOOPOB U NpHOOpPOB
yIpaBJIEHNUS;

- pa3/elieHHe OXPaHHBIX W MOXKAPHBIX HUIEH(POB (TOJBKO AJII OXPAHHO-
nokapHo# curnanusaruu (OI1C));

- COOTBETCTBUE OMMHUYECKOT0 CONMPOTUBIEHUS IUIeH(a CUrHATU3aIUY M1ac-
MOPTHBIM JTAHHBIM IPUEMHO-KOHTPOJIBHOTO NpUO0pa;

- 3JIEKTPOCHA0KEHNE YCTAHOBOK MOKAPHOW CUTHAIM3ALUY;

- 3aIIUTHOE 3a3€MJICHHE U 3aHyJIeHHe 000pYy10BaHUS;

- popmupoBanue curnana 3amycka ACIIT ot AByx u3BewiaTeneil u ux pas-
MEILECHHE;

- MIPaBUJIBHOCTbh OKPACKH Y3JIOB ONEPATHUBHOIO OMO3HAHUS (LIUTOB YIpaB-
JICHUS, Y3JI0B PYUYHOTO yNpPaBIICHUSA);

- COOTBETCTBHE YPOBHS IOMEXO3AIIUIIEHHOCTH, B3pPbIBO3AIIMIIEHHOCTH,
KJIMMaTUYECKOI0 M MEXaHUYECKOTO MCIOJIHEHUsI IPUMEHIEMOro 000py10BaHHUs
YCIIOBHUSIM JKCIUTyaTalUu.

9.5. Crpykrypa u opraHu3anus KCIjIyaTanmu.
IIpoBepka padoTOCIIOCOOHOCTH M KOMILIEKCHbIE
UCNBLITAHUS ABTOMATHYECKHX YCTAHOBOK
MOKAPOTYILIEHUS

Crparterusi SKCIUIyaTalldd YCTAHOBOK MokapHO# aBToMatuku (AVYII)
OCHOBaHa Ha cioxuBluelcs B Poccuu cucteme MmiaaHOBO-TIPEAYNPEAUTENBHOIO
oO0cnyxuBanust u peMoHTa (IIIIOP). CymHocTh cucTeMBbl 3aKi0ouaeTcs B Mpo-
BEJICHUU Yepe3 OMNpPEETICHHOE KOJIMYECTBO YaCOB 3KCIUTyaTallui YCTAaHOBKH pa-
60T o TO u pa3nu4HbIX BUAOB IJIAHOBBIX PEMOHTOB.

Jlist 6onee oOcrosiTeNnbHOrO aHanu3a 3kciuryataund AYII u npaBuibHOrO
BbIOOpa OPraHM3alMOHHBIX M TEXHUYECKHUX pEUICHUH, O0eCHedyMBaIOIIUX €€
KU3ZHEJEATEIbHOCTb, CIEIYET PACCMOTPETh CTPYKTYpPY 3TOrO Mpolecca, ero co-
CTaBHBIE YACTH U pellIaeMble IPU 3TOM 3aJa4H.

B obmiem cnyuyae nonsitue «okcmyatanus AYIID» BKItodaeT Takue 3Taibl,
KaK XpaHEHHE, TPAHCIOPTHUPOBKA, MCIIOJIb30BAHUE IO HA3HAYECHMIO, TEXHUYe-
CKOE€ coJiepKaHUe, TEXHUYECKOE OOCTYKUBAHUE U PEMOHT.

Haubonee npoaomkuTeNbHbIM MEPUOJIOM IKCIUTyaTallid YCTAHOBOK SIBJISI-
€TCsl PeXUM JIeKypcTBa. PaboTOCOCOOHOCTh YCTAHOBOK B 3TOT MEPHUO]I ONpe-
JENSIeTCs] UX TEXHUUECKUM COJIepKaHUEM U 00CTYKUBAHUEM.

Texnuueckoe codepoicanue AYII BKIIOYaeT TPU OCHOBHBIX DJIEMEHTA: Opra-
HU3AI[MOHHBIC BOIPOCHI, TpeOoBaHUs (IpaBuiIa) TEXHUYECKOTO COJEPXKaHUS U
npoBepka padborocriocooHocTH [83]. [JoKkyMeHTOM, ONPEAEIISIIONUM TEXHUYECKOE
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conepxxkanue AVII, seustorest [II6 01-03 [72] «IIpaBuna noxapHoii Ge3omac-
HocTH B Poccuiickoii denepanuun». [IpaBuna ycTaHaBIMBAIOT €IUHbIE TpeOOBa-
HUA K TEXHUYECKOMY cojaepkaHuio AYII Ha MpOMBINIIEHHBIX NMPEANPUATHIX,
00BEKTaX TOPrOBIH, KyJIbTYPHO-MACCOBOI'0 U JPYroro Ha3Hau€HUs HE3aBUCHUMO
OT BEJJIOMCTBEHHOMW MPUHAJJIEAKHOCTH.

B cooTBeTCTBHHU C AENCTBYIOIINM 3aKOHOIATENBCTBOM OTBETCTBEHHOCTD 32
BBHITIOJIHEHUE TpeOOoBaHUM Mo TexHuueckomy cojaepxkanuto AYII HecyT pykoBo-
JIUTEIIN MPEATPUATHN.

[locne mpuemkn AVII B skcmiyaTaluio pyKOBOJIUTENb OOBEKTa CBOMM
MIPUKA30M (pacropspKeHHEM) Ha3HAYaeT JIMI, OTBETCTBEHHBIX 3a SKCIUTYaTallHIo
AVYII (370 00bIYHO PAOOTHUKH OTAEJIOB TJIaBHOTO MEXaHWKa, TJIaBHOTO SHEpre-
Tuka, ciyxx0oe1 KUIT).

Ha xpynHbIX mpeanpustusx Juisi IpOBEIEHUS TEXHUYECKOIo 00CIyKHUBa-
HUSL 1 PEMOHTa YCTAaHOBOK co3jaroTcst Opuraasl u rpynnsl no TO, a takxke ne-
’KYPHBIN MepcoHal sl KPYriIoCyTOUYHOTO KOHTpoJst paboTocnocooHoctn AVYIIL

B o0s3aHHOCTH NMIIA, OTBETCTBEHHOrO 3a skcrutyatauuto AVII, Bxonsr:
OpraHu3alus ONEpPaTUBHOIO KOHTPOJSI pabOTOCHOCOOHOCTH YCTAaHOBOK; CBOE-
BpeMEHHBIN BbI30B Ipymibl TO 00beKTa WM CIEMATU3UPOBAHHBIX MMOpa3/e-
neHui (GupMm) I yCTpaHEHUS OTKA30B YCTAHOBOK, OpraHu3alus pPEeMOHTa
AVII; Benenue skcruryaTalMOHHOW JNOKyMeHTauuu. OTBETCTBEHHBIE JIMIA CJIE-
JST TAKXKE 3a COXPAHHOCTBIO 3armyacTedl u coOtoieHueM rpaduKoB MPOBEACHHUS
aHoBbIX TO u pemoHTOB AVYII, NpoBOAAT HHCTPYKTAX pabOUMX U CIY>KALIUX,
paboTaloIKX B 3alUIIAEMbIX TOMEIICHUSIX.

OO6cnyXuBarolUid MepcoHal, CO34aBa€Mblil Ha MPEINPUATUSAX, MPOU3BO-
auT pabotel o TO U peMOHTY yCTaHOBOK, CIIOCOOCTBYET MOAJAECPKAHUIO UX B
ucnpaBHoM coctosiuuu cornacHo I[IIb 01-03 [72], ocyiiecTBIsIET BEAEHHUE JKC-
TUTyaTallMOHHOM IOKYMEHTalUU U Apyrue padoThl.

KpyrinocyTounslit KOHTPOJIb pabOTOCIIOCOOHOCTH HAa 0OBEKTE OCYLIECTBIIS-
€T ONEpPaTUBHBIN (ICXKYPHBIN) MEPCOHA, KOTOPBIM JTOKEH 3HATH MOPSIOK BBI-
30Ba MOKAPHOW OXpaHbl, HAUMEHOBAHUE M MECTO HAXOXKJICHMS 3allUIIAEMBbIX
YCTaHOBKOW ITOMEILEHUMN, ITOPAJ0K BEICHUs OIIEPAaTUBHON JOKYMEHTALUU U I10-
psaok onpezaenenus padborocrnocodnoct AVII.

VY nuua, OTBETCTBEHHOTO 3a SKCIUTyaTallii0 YCTAHOBKH, JOJIKHA OBIThH clie-
Oyromas JOKyMEHTAIMA :

- POEKTHAsI JOKYMEHTAIUS U UCIIOJHUTEIBHBIE YEPTEKU HA YCTAHOBKY B
IIOJIHOM 00BeMe;

- macnopTa Ha 000pyI0BaHKUE U TPUOOPHI;

- BEIOMOCTb CMOHTUPOBAHHOT0 000pYAOBaHUS.

Ota JOKyMEHTalus pa3padaThIlBa€TCs U MPEAOCTABISAECTCS MOHTaXHOU Op-
raHuzaiuei; nacnopta Ha 3apsaaky 6awonoB YI'TIT npegocraBisitoTcst oprasu-
3alMen, Mpou3BOAAIICH 3apsaAKy OaJUIOHOB OTHETYIIAIIUM BEILIECTBOM.
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AnmuHucTpanueil o0beKTa pa3pabaThIBaeTCs cienyronas JOKyMEeHTALMS:

- AKT IIPUEMKH U CHAYM YCTAHOBKH B DKCILTyaTaLHIO;

- THCTPYKIMU IO KCIUTYaTalluh YCTaHOBOK;

- nepevyeHsb perinameHTHbIX paboT TO ycTaHOBOK;

- mnan-rpaduk TO, xxypHan yuera TO, )xypHasl ydeTa HEUCIIPABHOCTEH yc-
TaHOBOK;

- TOJDKHOCTHBIE MHCTPYKIMH, TpaQUKU A€KYPCTB ONEPATUBHOIO MEPCOHA-
J1a, KypHaJ CAAYU-IIPUEMKH JI€KYPCTB;

- )KypHaJl B3BEIIMBaHUs 0aNIOHOB ¢ orHeTymanmm Beuiectsom YITIT.

IlepeuncnenHas JOKyMEHTALMs JOJKHA [IEPECMATPUBATHCS HE PEXKE OHO-
ro pasa B TpU Iojia, a TAKKE BCAKUU pa3 IPU U3MEHEHUH YCIOBHUU JKCILIyaTa-
LINH YCTAHOBOK.

[lepedyeHb TEXHUYECKON NOKYMEHTALlUU MOXET ObITh M3MEHEH B 3aBUCH-
MOCTH OT KOHKPETHBIX YCIOBUM Ha 00BbekTe mo cornacoBanuto ¢ OI'TIH u BbI-
HIECTOAIIMMHU OpraHu3alusiMu, KOTOPBIM MOJIBEIOMCTBEHEH OOBEKT.

TpebGoBanus (mpaBuia) TexHuueckoro cojaepxkanus AVII onpenenstorcs B
ocrosroM ITITB 01-03 [72], a Taxxe TOCT 12.4.009-83" [6].

[IpoBepka paboTocnocoOHoctu AVII ocyiiecTBisieTCss B COOTBETCTBUU C
PexomeHanusmMu 1o npoBepKe TEXHUUECKOTO COCTOSHUS YCTAHOBOK MOKapHOU
aBTOMATHUKU [84].

[IpoBepka pabOTOCIOCOOHOCTH YCTAHOBOK MOKapHOM CUTHAIW3ALMK MPO-
M3BOJUTCS MYTEM BO3ACHCTBUS Ha M3BELIATEIM MHOIOPA30BOro JEHUCTBUS 00-
pa3LoOBbIMU (CTaHIAPTU3UPOBAHHBIMHU) MCTOYHMKAMU TeIUla, JbiIMa U cBeTa (B
3aBUCUMOCTH OT BHUJA u3Bematens). [[ns ycTaHOBOK, MMEIOIIMX HM3BEUIATENH
OJIHOPA30BOTr0 JEUCTBUS, IPOBEPKA OCYIIECTBISETCSA IIyTEM BHECEHUSI UCKYCCT-
BEHHOI'O MOBPEXJIEHHUA, T. €. 0OpbIBa, BBHIMOIHIEMOT0 B Haubosee yJaleHHOM
pacrpeeTuTeIbHON WM OTBETBUTEIBHONW KOPOOKE, MMEIOIIEH MOHTAaKHBIC
KJIEMMBI IO/ 32KHUM», WIH IyTeM OTCOEIUHEHHUs Hanbosee yAalleHHOTO U3Be-
maTens OT JIMHUM 1uieida.

[TpoBepka paboOTOCTIOCOOHOCTH YCTAHOBOK MOXKAPOTYIIECHUS MPOU3BOAUTCS
MyTEM BU3YyaJIbHOTO OCMOTpPAa KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB, MPOBEP-
K1 pabOTOCIIOCOOHOCTH OTIEIBHBIX Y3JIOB WM YCTAHOBKM B IIEJIOM, KOTOpas
MPOBOJIMTCSL MO CIHEHHAIBHO pa3pabOTaHHON MporpaMMme, COTJIACOBAHHOU C
npencrasuressimu I'TIH.

KoMmruiekcHbIe OrHEBBIE UCIIBITAHNS YCTAHOBOK IOKApOTYLIEHUs MTPOU3BO-
astcs B coorBerctBuu ¢ BCH 25-09.67-85 [42].

IIporpaMma OrHEBBIX MCIBITAHUM YCTaHOBOK JOJKHA BKJIIOYATH CIIEAYIO-
1{Me pa3esbl:

1) nenb UCTBITAHUI;

2) MaTepuanbHO-TEXHUYECKOE 00ECIIeYeHHE;

3) MeToMKa IPOBE/ICHUS UCTIBITAHUH;

4) TexHuka Oe30MacHOCTH.
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JI1sl ucnbITaHUsl YCTAaHOBOK BOJSIHOTO M IIEHHOTO MOKAapOTYLIEHUS B OJHOM
13 3alIUIIAEMbIX TOMEIIEHHM B KOHTPOJIBHBIX TOYKAX YCTAHABIMBAIOTCA METaJl-
nudeckue noaaoHsl pazmepoM 0,5x0,5 M ¢ BeicoTolt 6opToB He MeHee 0,2 M. Ko-
JIMYECTBO KOHTPOJIBHBIX TOYEK JOJIKHO OBbITh MPHUHSTO, B COOTBETCTBUU C MPO-
rpaMMOM UCHBITAaHUM, HE MeHee TpeX. KOHTpOJIbHbIE TOYKHU JOJIKHBI OBITh BbI-
OpaHbl B HanboJiee HEOJAroNPUATHBIX JIJISl OPOILIEHUSI MECTaxX, BKIIIOUas U «JIUK-
TYIOILUI» OPOCUTEb.

MHTEHCUBHOCTH OPOLLIEHUS B KAXKJA0W KOHTPOJIILHOM TOUYKE ONPENEIISIOT 110

dbopmyne
I _ QHOI[

T Fnoﬂ

(9.16)

rae Qnoy — 00BeM BOJIBI (pacTBOpa), COOpaHHOM B MOJIJIOHE 32 BpeMsl pabOThI yc-
TAHOBKH B YCTAHOBUBLIEMCSI PEXKUME, JI; T — IPOJOJIKUTEIBHOCTh pabOThI yCTa-
HOBKH, C; Fo, — TUIOIAAb nmoaaoHa, paBHas 0,25 M,

NHTEHCUBHOCTh OpOILIECHUS B KaXKJI0M KOHTPOJBHOW TOUYKE NOJIKHA OBITh
HE HIDKe HOPMATHBHOM MITH pacdeTHoit (ta6n. 1-3 HIIB 88—2001" [19]).

OruHeBble U KOMIUIEKCHBIE HCTBITAHUS YCTAHOBOK Ia30BOr0 IMOXKApOTYyLIE-
HUs C UMHUTALMEN MPU3HAKOB I0Kapa U NOAA4Yed OTHETYILIAero BELIeCTBA B
MOMEIICHUH TPOBOASAT IMYyTEM BO3JACHCTBUS Ha MOOYAUTENb (CHPUHKIEPHBIM
OpOCHUTENb, TPOCOBBIM 3aMOK, IMOXKApHBIA H3BEIIATENb) COOTBETCTBYIOIIETO
(daxTopa moxapa.

B nensix s5kOHOMUU OTHETYIIANIEr0 BEIIECTBA MPOBEpKa PabOTOCIOCOOHO-
CTH MOXET OBITh OCYIIECTBJICHA IMyTeM MOJayd B 3alllMIIaeMO€ MOMEILECHHUE
CKATOr0 BO3/yXa.

[Ipy monydeHUH HEyAOBIETBOPUTENIbHBIX PE3yJbTaTOB UCHBITAHUM (XOTS
OBl 0 OJHOMY MapaMeTPy) JOJKHBI OBITh ONpPEEICHbl U YCTPAHEHBI IPUYUHBI,
a 3aTeM NOBTOPHO ITPOBECHBI UCIIBITAHHUS.

Pe3ynbTaThl NOBTOPHBIX UCHBITAHUMN SIBISIOTCS OKOHYATENBHBIMU U 3aHO-
CATCA B aKT NPOBEJICHUS UCIIBITAHUN YCTaHOBKHU.

Texnuueckoe obcnyscusanue AYIl — 3To KOMILIEKC ONepaluii mo mojaep-
KaHUIO pabOTOCIOCOOHOCTH WIJIM UCIIPABHOCTU YCTAHOBOK IMPH HUCIIOIb30BaHUU
UX MO Ha3HaueHuto. TexHuueckoe obcnyxkuBanue AVYII nenurca Ha Tpu BUAA:
TO npy nmoAroTOBKE YCTAaHOBKHM K MCIIOIB30BaHUIO MO HaszHaueHHto; TO B pe-
xuMme nexypera (oxuaanus) u TO nocne cpabaThiBaHUSI YCTAaHOBKH (OOHApY-
KEHUS U TYLICHUS M0XKapa).

PernamenTHble paOOThl MO TEXHUYECKOMY OOCHY)KHBaHUIO U IJIAHOBO-
npeaynpeaurenbHomy pemoHnty (TO u IIIIP) aBTOMaTnyeckux ycTaHOBOK IO-
KApPHOW CHUTHAIM3ALMU U MOKAPOTYIIEHUS, CUCTEM MPOTUBOABIMHOM 3aIUTHI,
ONOBEIICHUS JIIOIEN O MOKape W YIPABICHUS dBAKyallMEH JTOJKHBI OCYLIECTB-
JATBCA B COOTBETCTBHUM C TOJIOBBIM IUIAHOM-TPaUKOM, COCTABIISIEMBIM
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C YYE€TOM TEXHUYECKOW IOKYMEHTALMU 3aBOJOB-U3TOTOBUTENIEH, U CPOKAMHU
npoBeseHust peMoHTHbIX padoT. TO u [ITP gomKHBI BEINOIHATHCA CHEHUATBHO
0Oy4YEeHHBIM OOCITY>KMBAIOIINUM MEPCOHAIIOM WA CHENUATU3UPOBAHHONW OpraHu-
3alMen, UMeroIell JIMIIEH3UI0, 10 A0roBopy. B mepuon BbIonHEHUS paboT 1o
TO wnu peMOHTY, CBA3aHHBIX C OTKJIIOYEHUEM YCTAHOBKU (OTAENIbHBIX JIMHHM,
u3Belarenen), pyKoBOAUTENIb MPEINPUATUS JTOJDKEH MPUHATH HEOOXOAUMBIE
MEPBI MO 3aIIUTE OT MOXKAPOB 3JaHUN, COOPYKEHUH, TOMEIIEHUHN, TEXHOJIOIU-
4yeckoro obopyaoBanus [85].

IToaroroBka yCTaHOBKM K MCIIOJIb30BAHUIO 10 HA3HAYEHUIO OCYLIECTB-
JSE€TCSI BCEro JIMIIb OJIMH Pa3 B NEPHUOJ €€ Mycka B dkciuryarauuto. [Ipu TO
TOr0 BHJA MPOBOAATCA PEryJUPOBOYHBIC, HAJIaJO4YHBIE M 3alpaBOYHO-
CHaps)KaTEJIbHBIE ONEpaLUU.

TO mnocne cpabaThiBaHUS YCTAHOBKHM 3aHUMAET TAKXKE HE3HAUUTEIBHOE
BpeMs, a Ha OOBEKTax, IJie CTPOro COOIIOAAETCS MPOTHUBOIMOKAPHBINA PEXKUM,
MOKapoB MOKeT BooOuie He ObITh. B 3T0T Bua TO BXonadT Takue onepanuu, Kak
KOHTPOJIb TEXHUYECKOI'O COCTOSIHUS, 3aMEHa CpabOTaBUINX WM MOBPEXIEHHBIX
AJIEMEHTOB (y3JI0B) U ONEpALMH 110 MOATOTOBKE YCTAHOBKH K padore.

Haubonee npoaomkUTeNbHbIM EPUOIOM IKCIUTyaTallid YCTAHOBOK SIBJISI-
€TCsl peXUM JIeKypcTBa. B 3TOT mepuon nmpoBoJsT npoduaakTuieckue padboTsl,
IJIaHOBOE 00CIy)KMBaHUE W aBapuiiHbIe paOOThl MPU MOCTYIUIEHUH COOOILEHHUS
00 OTKa3e yCTaHOBKH.

Bo Bpemsi mpodunakTuueckux padoT MpOU3BOAATCS MPOCTEHILINE BUIbBI
paboT: yaajaeHue Mbulk, CMa3Kka TPYIIMXCS JeTaled HacoCOB, KOMIIpeccopa, pe-
I'YJIAPOBKA OTJAEJIBHBIX Y3JI0B U 3JIEMEHTOB, 3aME€Ha MPOKJIAJIO0K U T. II.

[lepronuyHOCTh MPOPMIAKTUUECKUX PAOOT MOXKET OBbITh IMOJy4YeHa clie-
ayromuM odpazoM. Eciu A 3KCMOHEHIMAIBHOTO pacipeneseHns HapaOoTKU
Ha OTKa3 BEPOSITHOCTH NosiBiieHust otkaza P, AYII umeer Bua P, = 1 — e t, TO,
npuHAB P, = Poyy, t = oy, TOIyYUM BBIpaKEHUE ISl ONIPEAEIEHUS IEPUOIUYHO-
CTH NPOPUIAKTUYECKUX OCMOTPOB:

_—In(l-P.)
onr m (917)

rae e = 2,71 — ocHOBaHKE HaTypainbHOro Jiorapupma; W(t) — mapamerp moroka

OTKa30B YCTAHOBKH, 1/4; t,;; — ONTHUManbHAas NEPUOJUYHOCTH MPOQPUIAKTHYE-
CKHX paboT; Py, — ONTUMAaJbHAsE BEPOATHOCTh MosBIeHUs: orkaza AVII, npu-
Humaemas pasHoi 0,05; 0,02; 0,01 ayis 3ganuii nepBoi, BTOPOM, TPEThEN Irpym-
bl B&XKHOCTU COOTBETCTBEHHO.

IInanoBeie TO AVII nmpoBOAST ¢ NMEPUOAUYHOCTBIO OAWH pa3 B MECHIL,
onud pa3 B kBaprtan (TO-1), onun pa3 B roa (TO-2) u ogun pa3 B Tpu roja
(TO-3).
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Jlns oOecnieuenust HopMmanbHOro QyHkuumoHupoBanus AVYII Heobxogmmo
Ha BECh MEPHOJI HKCILTyaTallik 00ecreYrBaTh UX UHCTPYMEHTOM U 3alacHBIMU
YacTsIMHU.

B HOopMartuBHOU nuTeparype npegycmarpuaercs 10%-Hblil pe3epB 3arac-
HBIX 4YacTeil OT OOIIero KOJWYEeCTBA CMOHTHPOBAHHBIX Y3JIOB U 3JIEMEHTOB
AVII DOra BenuunHa HEe 00OCHOBaHA pacueTaMmu, Tak Kak konudectBo 3UII 3a-
BHUCUT OT UHTEHCHUBHOCTU OTKA30B, BPEMEHHU MOMNOJHEHUs, TpeOyeMoil ero noc-
TATOYHOCTH, OPTraHU3ALMU CHA0XKEHUS U CTENIEHU BOCCTAHOBJICHUSI.

3aBucumoctb 3UIT OT ”HTEHCUBHOCTH OTKA30B, 3aMEHSEMbIX JJIEMEHTOB U
BpeMmenu nomnoiaHeHust 3UII t; oueBuaHa: yem Oombiie A u t;, TeM OoJiblliee Ko-
JMYECTBO 3alaCHbIX YacTed moTpeldyeTcs mpu SKcrutyaTanuu. st myaccoHOB-
CKOT'0 ITOTOKA OTKAa30B BEPOSTHOCTh YUCJIA OTKA30B N

P(t)= (7‘:!)” e™, (9.18)

Hcnonb3yst 3TO 3HAYCHHUE, HETPYAHO BBIYUCIUTH BEPOSITHOCTD, YTO YHUCIIO
OTKa30B 3a Bpems t Oynet He OombIie M:

P )= D (9.19)
o nl

BeposiTHOCTB, UTO YKCIO OTKA30B 3a Bpems t Oyner Oosbiie m:

Pen®=3 P e 21-R, 0. (9.20)

m+1

3aBucumocth cocraBa 3UII oT 1onmycTUMON €ro HEAOCTATOYHOCTU TAKKE
oueBujHA. CTeneHb HETOCTATOUYHOCTH U3MEPSETCS] BEPOATHOCTBIO, YTO YHUCIO
OTKa3aBILIMX 3JIEMEHTOB OyAeT OoJbllie Yucia 3amacHbIX 3JeMEHTOB. BeposT-
HOCTb TOTO, YTO 3a BpeMs t,; mpouzoiiaeT Oosblie IBYX OTKa30B, paBHa 0,1, aTo
o3HaudaeT, uro aoctarouyHocth 3UII pasna 0,9, a Henocratounocts paBHa 0,1.
Koaddumment nocratounoctu 3UIT 06b1un0 3a1aeTcs paBHbiM 0,9-0,99.

HcxXoaHbIMU JAaHHBIMM TSI pacueTa yucia 3amacHbIX WU3JAENUd SIBISIOTCA:
MHTEHCUBHOCTbH OTKa30B 3aMEHSIEMBbIX U3/I€JIUI; YUCIIO 3aMeHsseMblX u3aenuil N;
BpeMs nononHenus 3UII t,; BepostHocTs nocrarounoctu 3UII Py. Tak, nHanpu-
Mep, HEOOXOIMMOE YKCIIO 3alacHbIX M3AENHN (CIPUHKIEPOB, MOXKAPHBIX U3BeE-
maTesae OJHOPA30BOrO JEHUCTBHUS M JIp.) OMpEAessieTCs B TaKOW MOCienoBa-
TEJIbHOCTHU:

1. OnpenensieTcst npou3BeACHUE CYMMAPHON MHTEHCUBHOCTH OTKa30B Ha iy

ANty = Ay,
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2. OnpenensieTcss BEPOSITHOCTh TOTO, UTO 3a BpeMs 1, mpousoizer 0, 1, 2, 3...n
OTKa30B:

(}\'ztn )n e*)\ztn

, 1=0,1,2,..,n.
n!

R (tn) =
3. Onpenensercss BEPOSITHOCTb TOrO, YTO 3a BpeMs 1, MPOU30MIET YMCIIO
OTKa30B HE MEHbIIe M, T. €. Ppy (n).
4. OmnpenensieTcss BEpOATHOCTh TOTO, YTO YUCIIO OTKA30B 3a Bpems t, Oymer
Oosbie yncaa M, T. €. Ppsy (). OTa BeposTHOCTD paBHA 1 - Prom(t).
5. [NonyuenHble 3HaUeHUS BeposTHOCTEH Ppsm(t) pacmonararorcs B mopsake
UX yOBIBAHUS, ISl HATJISATHOCTH MCIIONB3YIOT YUCIIOBbIC 3HAUCHUS:

Prsm(t) mms Asty, = 3;

m 3) 6 7 8 9 10
Psm  0,1847 10,0839 0,0335 0,0119 0,0038 0,0011.

W3 npuBeieHHON 3aBUCUMOCTH BHJIHO, YTO YHUCJIO 3aMacHBIX JIEMEHTOB B
3UII nomxHO OBITh MEHBIIIE TAKOTO YHCIa M, KOTOPOMY COOTBETCTBYET Pphsm,
MeHbIIas 3aaHHoi BepossTHOCTH HenocTaTouHoctu 3UIL (P, =1 — Py). Ilycts,
Hanpumep, P, =0,99 (Py, = 0,01). [Tonoxxum B 3UII msiTh 3amacHbIX H3ACIUN.
BepositHOCTh TOTO, 4TO 32 Bpems t,; Oynet Oonblie msiTH 0TKa30B, paBHa 0,1847;
TpedyeTcs ke, 4ToObl 3Ta BepOsITHOCTh Obl1a He Oosee 0,01. 3HauuT, yucno 3a-
MACHBIX W3JCNHN HAJ0 YBEIWYUTH 0 JEBATU. Toraa BEpOSTHOCTh TOTO, YTO
YHUCJIO OTKA30B OyaeT Ooibiiie AeBATH, cTaHOBUTCS paBHOU 0,0038, uTo MeHbIIIE
3aJIaHHOM Py;.

9.5.1. MeToauka pacyera YHCJIEHHOCTH 00CITYKUBAKOIIETO
NepcoHaJia

HcxomHBIMU JAaHHBIMU JJIs1 TIAHUPOBAHUS TPeOyeMOro KOIMYECTBa

00cITy>KUBaOIIETO MepcoHana (paboyux) ciryxar:

- HOPMATHBBI BpEMEHHU (TPYAOEMKOCTh) U TMEPUOJUYHOCTH TEXHHUUECKHUX
00CITy>KUBaHMI;

- TOJIOBOH TUTaH PEMOHTHBIX padoT;

- IEUCTBUTENBHBIN ro10BoM (hOHA pabouyero BpeMEHH B Yacax.

HopmaTuBbel BpeME€HH M TMEPUOJUYHOCTh TEXHHUECKHX OOCTY>KMBAaHUU U
TeKyIIUX peMoHTOB npuBeaeHbl B PJ] 009-01-96, PJ1 009-02-96 [86, 87].
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Tpebyemoe konnyecTBO pabouux s MpoBeAeHUs MIaHoBbIX padoT o TO
U peMoHTY [88] onpenensiercs o popmye

K — o2l L. 20 +t.20r,
D, Ky

rae tro, t, tx — HOpMaTUBBI BpEMEHU COOTBETCTBEHHO Ha miaHoBoe TO, Teky-
U U KanmuTaJbHBIA PEMOHTHI, HOPMOUYAC HAa OJHY €IUHHILY OO0OpPYIOBaHMS;
> ¥rro, I, Fx — CyMMapHOE KOJIUYECTBO 000PYI0BaHUS, €XKETOJHO MOJIBEPraeMoe
COOTBETCTBEHHO TuiaHOoBoMYy TO, TekyiemMy U KanmuTalbHOMY peMoHTy; Kgk —
KO3((PULIMEHT BBINOJIHEHHSI HOPM, TUIAHUPYEMBIN JJI JaHHOW KaTeropuu pado-
ynx; @, — NeUCTBUTENBHBIN ro10BOM (HOoH pabouero BpeMeHH!,

D, = DK, (9.22)

rae @y — KalleHJapHblid rogoBoi ¢poHa padodero BpeMenu; K — koapduumenr,
YUMUTBIBAIOIIHUN TOTEPHU pabOUYero BpEMEHH.

, (9.21)

@K:%(I[—B—O—H), (9.23)

rae /| —4ucno KaneHaapHbIX JHER B TONY;

B — 4ncii0 BOCKpECHBIX U IPa3AHUYHBIX JHEU B TONY;

O — IpoAOIKUTENBHOCTD OTITYCKA, THU;

1 — yucno npeanpa3AHUYHBIX pabOUNX JAHEH.

[lo nmpuBenenHol ¢opmyse, NOACTABIAS T€ WIM MHbIE HOPMATUBHI Bpeme-
HU, MOKHO MOJICUUTATh 00Ilee YUCIO pabodyuX, TPeOYIOMUXCS sl MPOBEICHUS
1aHoBbIX paboT no TO u peMoHTy.

[To PTM 25488-82 [88] uuciennocts nepconana mis nposeacaus TO u
TP ycTaHOBOK MOKapOTYILIEHUS U YCTAHOBOK CUTHAJIU3ALUUA OIPEAECIAECTCA 110

dbopmyne
m
P,= .leAi n, (9.24)
i=

rae P, — 4YACIEHHOCTh MEPCOHANIA;

Pai — HOpMaTHB YKMCIEHHOCTH Ha DJIEMEHTHI YCTAHOBKH;

Nj — KOJIMYECTBO ATUX DJIEMEHTOB.

Yucnennocts ciecapeii-cantexHukoB 111 TO u TP yctaHOBOK moapoTy-
IIEHUS JIOMYCKAETCs OMPEIeNATh o MPpUOIMKEeHHOU popmyie:

P, = (C: = Coc— Cur = Cep) K, (9.25)

rae C; — cMeTHasg CTOMMOCTb TexHoJiornueckoit yactu AVII, Teic. pyo.;
Coc — ctoumocth OB, TbIC. PYO.;
Cyr — CTOMMOCTb HAapYy>KHBIX TPacc, ThIC. PyO.;
Ccp — CTOMMOCTb CTPOMUTEINIbHBIX padoT, ThIC. py0.;
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K — k03¢ puimeHT ycTaHOBKH, Yell./ThIC. py0., KOTOPbIN paBeH:

- JUIsl TEXHOJIOTUYECKOM YacTH YCTAaHOBOK: Ta30BOTr0 MOXKAPOTYIIECHUS —
0,045; BoasiHoTO M neHHoro noxapotyiieHus — 0,055;

- 1T DJIEKTPOTEXHUUECKON YaCTHU YCTAHOBOK: Ta30BOTO MOXKAPOTYIICHUS —
0,100; BogsHoro u meHHoro mnoxapotymieHuss — 0,140; BHenrHue kaOelbHbBIC
Tpacchl 1Mo ycTaHoBkaM moxkapotyuieHust — 0,045; s moxapHOW U OXpaHHOM
curnannsanuu — 0,260.

YucneHHocTh 31eKTpoMOHTEPOB 1t TO u TP yCcTaHOBOK MOKapOTyLIEHUS
JIOTyCKaeTCsl ONpeeNsTh 1Mo Gopmye

Pa = Pal + Pa21 (926)

rae P, — unciieHHocTh 3nekTpoMonTepoB 11t TO u TP snextpoobopynoBanus,
annaparypbl U BHYTPEHHUX KaOeJIbHBIX W MPOBOAHBIX JMHUH, yen.; P, — uuc-
JEHHOCTb 37eKTpoMOHTEpOoB Mg TO u TP Hapy HBIX KaOeIbHBIX TpaccC, Yell.

Pa1 = (C, = Cux = Cep) K; (9.27)

Pa2 - CHKK, (928)

rane C, — cMeTHas CTOMMOCTh 3JeKTpoTexHuueckoid wactu AVIIL, Teic. pyo.;
Cyk — CTOMMOCTb HApPYXHBIX KaOeJIbHBIX Tpacc, 0€3 CTOMMOCTH CTPOUTENIbHBIX
pabot, Teic. py0.; Ccp — CTOMMOCTb BCEX CTPOMTENBHBIX paboOT, ThIC. pyo.;
K — ko3 puIeHT ycTaHOBKH, YeI./ThIC. pyo.

YucnenHocTs MOHTEpOB CBsi3U 11 TO u TP yCcTaHOBOK MOKapHOM, OX-
PaHHOM M OXPAHHO-NOXKAPHOM CUTHAJIW3AlUU JIOMYCKAETCS OINpEAesaTh 0

dbopmyne
Pa = (Ca - CCP)K1 (929)

rae C, — cMeTHasi CTOUMOCTh YCTaHOBKH, ThIC. pyO.; Ccp — CTOUMOCTH CTPOHM-
TEIBHBIX paloT, ThIC. pyo0.; K — K03 puiiueHT ycTaHOBKH, Yel./ThIC. PYO.

Pa6otel npu TO u TP AVII BBINONHSIOT cliecapyu-CAHTEXHUKHU U DJIEKTPO-
MOHTEpBI HE HMKE 4eTBepToro pazpsanaa, yctaHoBok AIIC um OIIC — mMoHTEpPHI
CBSA3U IIATOrO paspsia.
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