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ACIHIMPAIIMOHHBIE ITOKAPHBIE N3BEIIATEJIN
AcTnHpanyoHHbIe JBIMOBBIC M3BEMIATEIHN - 3TO CIOXKHBIE YCTPOHCTBA aKTUBHOTO
OOHapy>KeHHsI TI0XkKapa, TMO3BOJISIFOIIME HA CAMBIX PAHHHUX CTAJIUSX BOSHHUKHOBEHHUS
NPU3HAKOB MOXKapa BbIIATh JJOCTOBEPHBIN CUTHAJ MPEIYNPEKICHUS U TPEBOTH.
AcnpanoHHbIe TIOKapHBIC JBIMOBBIC U3BEIIATEIN COCTOST U3 OJIOKA U3BEIIATEIS

C acIMpaTopoOM U CHUCTEMBI TPYyOOIIPOBOJIOB C

1 BO3/IyX03a00pHBIMA  OTBEPCTUSAMH,  Uepe3

P , KOTOpBIC poObI BO3JIyXa u3
B KOHTPOJIUPYEMOTO y IPOCTpaHCTBA

1 JIOCTaBIIAIOTCS K YCTPOMCTBY OOHapyKeHUS
I o (puc. 1). Takas KOHCTPYKIMSI HW3BELIATENS
| MO3BOJISIET ~ MAaKCUMaJIbHO  HM30JIUPOBATh

U3MEPUTEINBHYI0O  KaMepy  OT  BHEIIHMUX
BO3IEUCTBUNA. BpICOKas 4YyBCTBHUTEIBHOCTS,

KOTOpasi B HEKOTOPBIX MOJESAX TOCTHTACT
sHauenuit 0,0015 %/m (0,000065 nb/m), BO
MHOTO  pa3  MPEBOCXOIUT  IapaMeTphl

5 - TOYEYHBIX M3-BellaTejel U JOCTUTraeTcs 3a
-
CUET MCIOJIBb30BaHUs CBEPXUYYBCTBUTEIIBHBIX

I/I3M€pI/ITeHeﬁ OITUYECCKOM IIJTIOTHOCTH.

IIpuMeHSIOTCS acIUpalMOHHbIE W3BEILATEIN
Puc. 1. AcnupauyuoHHbIl ussewamersis o
(FAS-420-TM) ¢ cucmemoli IJIA KOHTPOJIA HC TOJIBKO IIOMCIOICHHH, HO H
mpy6onpoeooa 000pyIOBaHMs, YCTaHOBOK
KOHJIMIIMOHUPOBAHMSI BO3/yXa M BO31yXOBOJOB. Mcnoap30BaHNe acIUpallMOHHBIX
M3BeNIaTeNied 00eCeYnBAET BBHICOYANUIIINN YPOBEHBb IMOXKAPHOHN 3aIIUTHI JTHOO0TO
0o0BbeKTa, a crhenuduKa KOHCTPYKIHMH U JOTOJHUTEIbHBIE MPHUCIOCOOTICHUS
MO3BOJISIIOT MX MNPUMEHATh JaXe TaM, [Je NPUMEHEHUE H3BellaTenel Apyrux
TUIOB OyJ1eT HeA((HEKTUBHO WIIH K€ TOMPOCTY HEBO3MOKHO.
Ha naHHbIi MOMEHT TEXHHYECKHE TPEOOBaHMUS K ACIHMPALMOHHBIM H3BELIATENIAM
ycraHoBiieHbl B ['OCT P 53325-2009 «TexHuka mnoxapHas. TexHHUYecKue
cpelcTBa MokapHoW aBToMartuku. OOuMe TexHUYeckue TpeOoBaHUsA. MeTobl
UCHbITaHUI». B 3T0il cTraThe MBI He OyAE€M OCTAHABIMBATHCS HA TEXHUYECKUX
XapaKTepUCTUKaX, a pacCMOTPUM BO3MOXKHbIE 0O0JacTH TNPUMEHEHUS U
IPEUMYILIECTBA YCTAaHOBKHM ACHUPALMOHHBIX WM3BEIIATENIEH Ha Pa3jIMYHbIX TUIAX
OOBEKTOB.



B Poccum ocHOBHbIe TpeOOBaHHS 1O NPOEKTUPOBAHUIO U  YCTAHOBKE
acIMpalMOHHBIX MOXKAapHBIX H3Bemiaresied onpeaeneHsl CBOAOM  IMpaBuUIl
CI15.13130.2009 «Cucremsl
MIPOTUBOMOXKAPHOM  3alUTHL. Y CTAHOBKHU

MOKapHOU CUTHAJIN3ALUA 151
MOXKapOTylIeHHusT apToMaTnueckrne. Hopmbl
W TpaBujia NOpPOeKTUpoBaHus». M 3xaech
MEPBBIM xKe ITYHKTOM CIeayeT

pEeKOMEHaIMs YCTAaHOBKHU acTUPaIlMOHHBIX
Puc. 2. Mpunep I'IOMeLL(eHUFI, W3BEIIATede IS 3al(UThl  OOJBIINX

KOHMPOIUPYyeMO20 OTKPBITBIX  mpocTpaHcTB. K Takum
acrUpPayUOHHBIMU UBEWUAMENAMU 110\ o1 opyisv OTHOCSTCS ATPUY MBI,
POU3BOJICTBEHHBIE  1I€Xa,  CKJIAJCKUE
MIOMEIIEHHUSI, TOPTrOBbIE 3aJbl, MACCAXKUPCKUE TEPMHUHAJIbI, CIHOPTHUBHBIE 3aJIbI,
ctaguoHsl U ap. CormacHo m. 13.9.1, acnupaunuoHHBIE HM3BEIIATENM Kiacca A
MOT'YT yCTaHaBIIMBAaThCs B MOMEMICHUSAX BbICOTOM 10 21 M, kimacca B - go 15 M,
kinacca C - 1o 8 M. B ciyuae mpuMeHEHUs aclIUpalUMOHHBIX HW3BEHIaTelel B
MOMENICHUHA BBICOTOW CBbIMIE 12 M, B OTJIMYHE OT JMHEHHBIX JIBIMOBBIX, HE
TpedyeTcsi ycTaHOBKa BTOPOro sipyca u3Bemareneid. CTpouTebHble KOHCTPYKIIUU
OOBIYHO HAKJIAJIbIBAIOT ONPEACIICHHbIE OrpaHWYEHUsS Ha MeCTa YCTAaHOBKH
JUHEWHBIX JHIMOBBIX M3BEIIATENIEM B TaKUX TOMEIICHUSX, BBIHYXKIAIOT

MOHTHPOBATbL HX Ha HCEKOTOPOM paCCTOAHUU OT

MEPEKPHITHSA, UTO B CBOIO 0YEPE/Ib CEPHE3HO CHIKACT
YPOBEHb MOXKAPHOHN 3aIUTHI MMOMEIICHUS U 00BEeKTa
B IIeJJOM. AcCHUpaIllMOHHbIE M3BEIIATeIM JTUMHU
HeJlocTaTKaMu  He obmamaroT. TpyOompoBoa ¢
BO3/yX03a00pPHBIMH OTBEPCTUSIMHU MOXKET TIPOXOJIUTH

HETMOCPEJICTBEHHO TOJ] TEPEKPHITHEM, OrudaTh
MPETSTCTBUSA, IIPU 3TOM PACIIUPSASI KOHTPOIUPYEMYIO

0o0JacTh ¥ COKpamasi BEpOSITHOCTh  JIOKHBIX
Puc. 3. PacnonoxeHue mpy6 rpu

cpabaThIBaHUH. 3awume wkaghos ¢
Boiee toro, B coorBerctBuu ¢ CII 5, momyckaercs obopydosaHuem

BCTpaMBaHHWE  BO3AYX03a0OpHBIX  TpyO B

CTPOUTEJIbHBIE KOHCTPYKIIMHM W DJIEMEHTHI OTJENKHU. Takoi BapuaHT MpPUMEHEHUS
MO3BOJISICT 3alllMINATh IMOMEIICHUS C BBICOKUMH TPEOOBAaHUSIMHU K JHU3alHY,
HarpuMep, UCTOPUYECKUE 3/IaHUsl, MY3€H, MOMEIIEHUs] C OOJBIIONW IUIOIIAIbIO
ocrekienuss W mp. [Ipuyem siaeMEHTH CUCTEMBI TOXKAPHOW CUTHAJIMU3AIMU B
JAHHOM CJIy4yae JCHCTBUTEIIBHO HEBHUIMMBI, & YPOBEHb II0OKAPHON 3alUTHI
OCTaeTcs Ha CaMOM BBICOKOM ypoBHE. Bo3gyxo3abopHbie TpyObl MOXKHO



MPOKJIAJbIBaTh KaK B TOPU30HTAIBHOM, TaK U B BEPTUKAIBHOW IIOCKOCTH, YTO
MO3BOJISIET €lI€ Ha CTaJUU MPOEKTUPOBAHUS CHUCTEMBI ONPEAEINUTh ONTHMAIbHbII
BapUAHT JIOCTYIA K W3BEIATENIO NIl 00CIy)KHBAaHUS U PEMOHTA U PACIIOJIOXKHTh
ero B Haumbonee yao0HOM s dtoro wmecre. Ilpenmonoxum, Tpedyercs
KOHTPOJIMPOBAaTh OrPaHUYEHHBIE TPYAHOAOCTYIIHBIE MPOCTPAHCTBA, TAKUE KaK
MPOCTPAHCTBO 32 HABECHBIM IMOTOJKOM W TOA (hasBIIIIONOM, KaOeTbHBIN KaHal,
BHYTPEHHEE MPOCTPAHCTBO arperartoB U MEXaHU3MOB, HAIIPUMEP ICKATATOPHI WU
KoHBeWepHble nuHun. WM 3nmecs, cormacHo CII 5, pomyckaeTcs npuMEHEHUE
acCMUpallMOHHBIX TTOKAPHBIX U3BEIIaTENCH.

Pa3pemiaercss KOHTPOJIUPOBAaTh KaK OCHOBHOE,
TaK U BBIJCJICHHOE MPOCTPAHCTBO MOMEIICHUS,
T.e. B Clydae KOHTPOJs 3alOTOJIOYHOIO
IPOCTpPaHCTBA TPYOBI aCIMpPaIIMOHHOTO
U3BEUIATENsl PACHOJIaraloTCsl 32 HAaBECHBIM
MOTOJIKOM, a JOTIOJHUTEIbHBIC KAaMWIIISIPHBIC

TPYOKH BBIBOJIST BO3/1yX03a00pHBIC OTBEPCTUS
B OCHOBHOE MpocTpaHcTBO. Oco0oe BHUMaHHE

clIeyeT YIACTUTh BOIIPOCY 3aIUTEI

JOPOTOCTOSIIIIETO 000pyOBaHUs U

Puc. 4. TpexyposHesnbili MaTepuajdbHbIX IeHHOCTe. lcnonb3oBaHue
CMeHHbIU ounbmp 0115 04UCMKU BBICOKOYYBCTBHUTEIBHBIX aCTIUPAIIMOHHBIX

8030yxa

u3BelaTeaed  Opu  3aluTe,  HampuMmep,
CEpPBEPOB WJIM MACCHUBOB JIAHHBIX, MO3BOJISET
3aUKCUPOBATh JaKe TIEPErpeB OTIEIbHBIX
KOMIIOHEHTOB ~ DJIEKTPOHHOTO  yCTPOWCTBA.
[IpenmymiecTBo acCMUpPaUOHHBIX
M3BENIaTeNel 3aKIII0YaeTcs B TOM, 4TO TpyOa
WJIM KalTWJUISIPHBIN OTBOJT C BO3TyX03a00pHBIM
OTBEPCTUEM MOABOAUTCS HEMOCPEACTBEHHO K
3amuinaemMomy oObekTy. Ha pucynke 3

MOKa3aH TMpuMep 3aluThl  MKahoB C

. T
o0opynoBaHuEM akuM  Ke  oOpazoM Puc. 5. Yompoticmeo om6opa

OCHaIIaroTCsA CEPBEPHLIC KOMHATLI, LECHTPLI KOHOeHcama (FAS_ASD_WS)
00pabOTKMU JaHHBIX, CKJIAJIbI CO CTEJUIAXKHBIM

XpaHEHHEM U Jpyrue OOBEKThl, Ha KOTOPBIX
JUIST TIPEIOTBpAICHUs] KPYMHOTO yuiepOa KpailHE BaXXHO OOHApYXUTh W
JIMKBUAUPOBATH OYar BO3rOpPaHUs Ha CAMOW paHHEU CTauU.



Yacto BcTpewaroTcs OOBEKThI, KOHTPOJIb KOTOPBIX TPATUIIMOHHBIMU METOJaMU
OCJIO)KHEH TSDKENBIMH YCJIOBUSIMU, TaKUMHM KakK MbUIb, TIPsi3b, AKCTPEMabHBIC
TEMIIepaTyphl, MOBBIIIEHHAS BIAXHOCTb, JJEKTPOMATHUTHBIE TTOMEXHU, BBHICOKHE
CKOPOCTH BO3AYIIHBIX TOTOKOB W Tp. llpuMeHeHWe 31ech acHUpaliOHHBIX
u3BelaTeNel Takxke ABiseTcs 3(Q(EeKTUBHBIM crTOocOOOM 3amuThl. Tak kKak 3a060p
npo0 BO3AyXa M3 KOHTPOJIUPYEMBIX 0ObEMOB OCYIIECTBISETCS depe3 HEeOOJbIINe
OTBEPCTHSI, BO3AYIIHBIE TTOTOKU OT CUCTEM BEHTHIALMU U KOHAULIIMOHUPOBAHUS HE
OKa3bIBAIOT BIIMAHMS Ha OOHAPYKHUTEIbHYIO CHOCOOHOCTb. VMIMEHHO mO3TOMY
BO3MOXXHO pa3MeEIIeHHe BO3IyX03a0OpHBIX TPYO acHUpallMOHHOTO H3BEIIATENs
HETMOCPEJICTBEHHO B KaHAIaX BO3AYXOBOJOB M Ha PEIIETKaX BO3IyX03a0O0PHUKOB.
Ecnu ycrmoBust aKCIuTyaTallii CBSI3aHBI CO 3HAYMUTEIBHOW 3arpsi3HEHHOCTHIO WITH
3aMbUICHHOCTHIO, TO B CUCTEMY TPyOONpoBOAa IOMOJHUTENHHO YCTAHABIUBAIOT
BHemIHUE GUiIbTpbl (puc. 4).3ammrTa W3MEpPUTENBLHOM KaMmMephl Mpubopa ot
MOMAaIaHus B HEe MOCTOPOHHUX YaCTHUIl CHUYKAET BEPOSITHOCTD JIOKHOM CpabOTKU
U TpOJJIEBa€T CPOK CIyXObl cucTeMbl. B Haubonee TsKeNbIX YCIOBMSIX,
HalpuMep, Ha 3aBojaXx MO TMepepaboTKe OTXO0B WM Ha MPOMBIIUICHHBIX
MPOU3BOJICTBAX, JOMOJHUTEIBFHO MPEIyCMAaTPUBAIOT MPOAYBKY TpyOOmpoBoja B
OoOpaTHOM HampaBjieHHUU. {71 3TOTO yCTaHABIMBAETCS BEHTWIb, MPU IPOIYBKE
OTCeKaroIui  4yacth  TpyObl 10  OJoka

M3BELIATENSA, TOCIIE 4YEero OCYLIECTBISAETCA
BBIYB 3arpsi3HeHUid u3 TpyOompoBojga. A B
HEKOTOPBIX CIyyasx, Korja 3acopbl B TpyOax
MOTYT CJIy4yaTbCs CIIMIIKOM YacTo, ObIBaeT
IeJIeCO00pa3Ho pealiu30BaTh ABTOMATHUYECKYIO
OUYHCTKY CUCTEMBI TPYO.

B cinyyae KOHTpPOJA 30H € M3MEHSIOLIECUCS

TEMIIEPATYPOH WM MOCTYIAIOIMMM CBEXUM
BO3JIyXOM BO3MOKHO OOpa3oBaHHE KOHJCHCATa

B aCHHpaHHOHHOﬁ CHUCTEMC, qTo MOXCT

HapYIINUTh paboTOCTIOCOOHOCTH Omoka  p. 6 Mpumep mpy6orpoeoda
u3Beniarens. OMHAKO W ISl ATOTO Cliydasl €CTh € yCrmpolcmeom 3awumsl om
pemenne. TpyOompoBOA B 30HAX C BBICOKOM KoHoercama
BJIQKHOCTBIO  O0OPYIYyeTCsl  JOMOIHUTEIHHBIM
YCTpOMCTBOM it cOOpa KoHieHcaTa(puc. 5).

[ToMuMoO 3amuThl OJIOKA WM3BEIIATENs OT TOMNAJaHUs BJIArM, TaKUE YCTPOWCTBA
MOTYT WMETh QWIBTP JUIS JONOJHUTEIBHOW 3alllUThl OT TBEPIBIX YACTHII.
YcTraHaBiMBaeTcss OHO B caMOM HHU3KOHW Touke TpyOompoBomga (puc. 6). A
JONOJTHUTEIbHBIE MOBOPOTHI TPYOBI MOA yriaoM 45° TMO3BONSIOT 00eCHeuuTh K

HEMY JIOCTYT MpU 00CITyKUBaHUU.



OnurcaHHOE BBIIIE PELICHHE MPUMEHSAETCS B 30HaX ¢ Temmneparypoi ot 0° mo 50°
C. Ho mmamazon pabouux Temmeparyp NpH SKCIUIyaTalldd acCHUpPaIlMOHHBIX
M3BELIATENEd Topa3/lo IMIHUpPEe U TMO3BOJISIET HCIOJIb30BaTh UX JaXe NpHU
OTpHUIIATEIBHBIX 3HAYCHUSX HA CKJIaJax IIyOokoi 3amoposku. HemocpeactBeHHO
OJIOK W3-BemaTesiss B 3aBUCUMOCTH OT HMCIOJB3YEMOTO H3MEPHUTENSI ONMTHYECKOU
IUIOTHOCTH MOXET paboraTh mpu TemmepaTypax oT -20° C mo +60° C. Ilpu
YCTAHOBKE AaCHUPAIMOHHBIX CHUCTEM OOBIYHO HCHOJIb3YIOT O€3rajoreHHbIe
miacTukoBble TpyObl. TpyObl u3 IIBX 1O3BONSAIOT NOPUMEHSATh HUX HpH
temmneparypax oT 0° qo 60° C . Tpy6s! u3 mnactuka ABC nonmyckaercst IpuMeHsITh
B nuanasone ot -40° go +80° C. U Bce ke OJI0OK U3BEIaTeNs Yallle BCEr0 BEIHOCIT
3a MpeJebl 30HbI C TSHKEJIBIMU YCIOBUSIMU. DTO enle OOoJbIIe paciupser o0iactu
OPUMEHEHHUSI JTOrO TUIAa Hu3Bemarened. PaccMoTpuMm emie OAWH IpUMED.
Cornacurech, TOBOJBHO CIIOKHO HAWTH MOAXOIAIIMKA M3BEMIATENb ISl 3aLIUTHI
cayHbl. Hekoropble MOJE€IM  aCHUPAUMOHHBIX  UW3BEUIATENEH  MO3BOJIAIOT
BBITIOJIHATh CBOM (PYHKIIMU MO OOHAPY>KEHUIO TPHU TeMIieparype mpol Bo3ayxa
n0110° C. KonewHo, &mji1 JaHHOrO IIpUMEpa IUIACTHKOBBIE TPYOBI YK€ HE
MOIONIyT,a 4TOOBI HWCKIIIOUHTH JIOKHBIE CpalaThIBaHUS, KpallHE HEOOXOIUMO
HCITIOJIB30BaTh YCTPOICTBO 0TOOpa KOHJEHCATA.

Cy1iecTByeT ellle HECKOJIBKO 00J1acTell MPUMEHEHUS, CBSI3aHHBIX C BO3MOKHOCTBIO
BBIHECEHUS 0JI0Ka M3BEIIATEIISl 32 TIPEIeibl KOHTPOJIUpyemoil 30HbI. [1nacTukoBbie
TpyObl HE  SABJISIIOTCS  MPOBOJHUKAMM U HE  TOJBEPXKEHbl  BIUSHUIO
AJIEKTPOMArHUTHBIX MoMeX. Takas cucTeMa MOXKET SKCIUTyaTHpOBaThCs JaXKe B
YCJIOBUSIX TIOBBIIIIEHHOMW paguanuu. B CBOIO ouepedb BBIHECEHHBIM OJIOK
acIMpalMOHHOIO M3BEHlaTelss HE CO3JaeT
NOMEXU B KOHTPOJHMPYEMOW 30HE, YTO OYEHb

aKTyaJIbHO JUIsl JUArHOCTUYECKUX U TECTOBBIX
nabopaTopuii.

MHuorue ommb0YHO MoJaratT, YTO OTCYTCTBUE
MPOBOJTHUKOB Tuielipa B KOHTPOIUPYEMOU
30HE€ IIO3BOJIMT IPUMEHATH ACIMPALMOHHBIE
M3BEIIATENIM Ha B3PbIBOOMACHBIX OO0BEKTaX
aHaloruyHbIM ~ oOpazoM. Takoe penieHue
NEUCTBUTENBHO CYIIECTBYET, HO CHUTyalusd

HECKOJIbKO cloxkHee. Beapr B 3TOM ciIy4dac B

U3MEPUTEIBbHYIO KaMepy IIOCTYIIAeT HE BO3AYX,

Puc. 7 B3pbieobe3onacHsbll
b6apbep Ons acnupayuoHHO20
010K W3BEIaTEs 1pu OIPEAECIIEHHBIX ussewamerns

4 B3PbIBOOIIaACHAA ra3006pa3Ha;1 CMCCh, a CaM

3HAa4YCHUAX cC coCTaBa, KOHIOCHTpPAUH,
TCMIICPATYPBI W HAaBJICHHUA MOXKCT CTaTb HMCTOYHHMKOM BOCINIAMCHCHUA. YToO0BI



UCKJIIOYUTh PACIPOCTPAHEHHUE IUIAMEHU 10 TpyOONpoBOLYy M JETOHALUMIO BO
B3pPBIBOONIACHOM 30HE, B CUCTEME MPUMEHSIIOTCS CIEMalIbHBIE B3phIBOOE30IMACHbIE
Oapbepsl (puc. 7).

Kak ™Mbl BHUOUM, BO3MOXKHOCTM AaCHUPALMOHHBIX W3BEIIATENEH IIUPOKU M
pazHooOpa3ubl. (CBOMCTBAa aCHUPALMOHHBIX JBIMOBBIX  M3BEHIATENCH, IO
CPAaBHEHUIO C TPAJAMIMOHHBIMU TOYEYHBIMM M JPYTMMH THUIIAMH H3BEIIATENEH,
YHUKQJIBHBL: 3TO U BBICOKas YyBCTBUTEIBHOCTb JJII PAHHEro OOHApyXEHUs, U
BO3MOYKHOCTb YCTaHOBKH B OOIIMPHBIX MPOCTPAHCTBAX, U CIOCOOHOCTh padOTaTh B
TSOKEJIBIX YCIOBUSX, M YAOOCTBO OOCHY>KMBAHMS Jlak€ B TPYIHOJOCTYIHBIX
Mecrax. HecomHenno, co3ganHas B 2009 romy HopmaTuBHas 0a3a IMO3BOJUT
aCIUPALMOHHBIM CUCTEMAaM 3aHATh CBOIO HMIIY HA POCCHUICKOM PBIHKE MOKAPHBIX
U3BeLIaTeNel U MOBBICUTh YPOBEHb MOKapHOM 0€3011aCHOCTH MHOTUX OOBEKTOB.



