E. G. Butcher A.C. Parneli F !l - E. Baryep A. MapHann

Smoke control OnacHocTs AbIMa

in fire - Y AbIMO3aLuTy
safety design

Nepesog ¢ aHIMYHCKOoro ‘
Kahp. TexH. nayk E.LL. Penbamana

Nop penaKymen
HaHA. Texw. Hayk B.V. Ecuua

Mockea Crpoinapar 1983
London E. & F.N. Spon poFinan



BBK 38.96
b 28
YIK 699.814.6

PexomenzoBano K H3fiaumio IJaBHEM  ynpaBiienueM
noXKapHO# oxpaHr MuHHCTepcTBa BHyTpeHHHX Hen CCCP

baruep E., Hapuanx A.

b 28 OnachocTy gbiMa M JbiMo3awyuta f Ilep. ¢ aura.
E. II. ®enpamana; Ilon pea. B. M. Ecuna. — M.:
Crpoimusnat, 1983. — 152 c. ui.

B xHHre aBTOpOB H3 BelHKOGPHTZHHH H3JOXKEHH OCHOBHBIE NMPHBIHIB!
pacuera H NPOEKTHPOBAHHS CHCTEM NPOTHBOOLIMHON 3aw{uThl — Haubonee
BaxxHoro ¢akropa ofecneyeHEs 6esonacHOCTH JioAel NHPH moXapax B 34a-
uuAX. Paccmorpensl pesysbTarhl HCCHELOBaHHI TOKCHYHOCTH - OPOLYKTOB
TOPEHHS] PasNHYHBbIX CTPOMTEJIBHSIX H OTHEJIOWHBbIX MatepHalsioB, MX LBIMO-
obpasyiowell cnocoGHOCTH, BHEMMOCTH B ABIMY. OnHCanbl cnoCo6bl ABIMO-
VIAanesusi M3 OJHOITAXKHLIX M MaNOSTaXKHHX 31aHHil, 4 TakXe cnocobhbl
APOTHBOABIMHON 3aIIHTHI nyTell SBaKyalMH H3 MHOrO3TaXHBIX 3Aanuil.
TipHBeseHH MeToAB PacyeTa NapaMeTPOH CHCTeM NPOTHBOLLIMHONL 3&LIHTH.

Insi HMH>XeHepHO-TEXHHJYeCKHX PaGOTHHKOB OpPravoB MNOXKAapHOH OXpaHbl
MPOEKTHbIX OprasH3apHii,

BEK 38.96

6C9.6
- 3405000000—446127 5 1979° Fi b d
m047(01)_83 7—83 © 79 Fire Cheek (U.K.) Lt

E. Batsep, A. Mapusna

ONACHOCTDbL ABIMA H ABIMO3ALUHTA

FPeaainus nepesonHpix M3IaHHIH

3es. peaakyueii P. JI. PouwiHua
Penaktop T. B. ProTnHna

Maamusi pegaktop JI. I'. Beraenosa
Texuwnuecknii pegakrop B. . asaosa
Koppextop A. B. ®enuHa

HB Ne 2849

Cnano B HaGop 27.01.83 Toanucano B neyars 19.04.83
Dopmar 60X90/s ByMara KHHXHO-XYpPH. Fapuntypa «Jlureparypuasi»
TleyatnL BhICOKas Yea, new. a. 9,5 Yen. Kp.-orT. 9.87 Yu.-u3n. a2, 11,32
Tupax 10000 3k3. Hsa. Ne AV1—9808 3aka3 54 Hena 75 xon.

Crpoiinsgart, 101442, Mocksa, Kansieeckas, 23a

nononbcxu_i—'x duauan 1O «Ilepuoarka» CowsnoaurpadpnpoMa
no neJaM H3[ATEJIbCTB, NMOJMHrpaduH H KHHKHOI TOProBnH
r. Ionoascx, yn. KupoBa, x. 25

- © NpepHcroBHe K PYCCKOMY M3JAHRIO.
HNepeBop Ha pPycCKHil A3bIK,
Crpoiiuspar, 1983

IPENUCJIOBHE K PYCCKOMY H3JAHHUINO

JBM H 7TOKCHUHBE NPOAYKTH TOPeHHsl, BHLAENMIOLMECs NpH noxape, Ipen-
crasJsmoT coboit ONHY H3 IJIaBHBIX TNpHUHH rHGend Jronefl. C yBelHYeHHEM BHICOTHE
37@HHII CKOpOCTH 3albIMJICHHs! NMyTeH 3BaKyalHMH H3 3iaHHs (JNeCTHHUHBIE KJETKH,
i1axTei JIHQTOB, NMO3TaKHBIE KOPHIOPH) Bo3pacraeT. B c¢Bs3M ¢ 3THM  BONPOCH
NPOTHBOXLIMHON 3aLIHTHL B HacTOsiliee BpeMsi NpHobperarT Bee GOJBIIYIO aK-
TyanbHoCTh. HakomjieHHplHl y Hac B CTpaHe ONbIT NMPOEKTHPOBAHHS H NpaKTHYeE-
CKOr0 HCOONb3OBAHHSI CHCTEM TMPOTHBOABIMHON 3AlHTHL H pe3ysNbTaThl HAaYYHBX
HCCGACBAHHH B 3TOH OONACTH HAIUJH OTPaxKeHHE B CTaThfiXx H HayyHO-TeXHHYe-
CKEX OTYeTax, YTO OrpaHHYHBaeT NOCTYN K 3THM MarepHaljlaM UIHPOKOIo Kpyra
cnennasncros. B npeanaraeMoii BHHManHIO yntateneit kuare E. Batuepa n A, 1lap-
H3JJIa B KOHUEHTPHPOBAHHOM BHJj€ H3JIOXKEHH OCHOBbI pacyera H NMPOEKTHPOBAHHS
CHCTEM NPOTHBORBIMHON 3aLUHTH 3/aHHH H COOPYXKEeHHH, PacCMOTPEHH JABEMO006-
pasyloIas CrocoGHOCTb CTPOHTENbHBHIX MAaTepPHaNoB, BHEHMOCTb B YCHOBHAX 3a-
ABIMJICHHS H TOKCHYHOCTh NPOAYKTOB ropenmst. JlaHHble O ApIMOOGpa30BaHKH,
BHAMMOCTH B YCJIOBHSIX 3aEIMJIEHHS H O TOKCHYHOCTH NMPOJYKTOB rOpeHHs B OTe-
yeCTRENHOIl JIHTePaType MpeACTaBJEHH HEJOCTATOYHO moJiHO. DTOT nmpobena B H3-
BEeCTHOl CTeNeHH GYZET BOCMOJIHEH BHIYCKOM J@HHOH KHMHTH.

3uaunTeNbHbI HHTEPeC NPeACTaBAseT MaTepHal O Pacuere NapaMeTpoB CHCTEM
ZHMOYZaNleHHs] H3 OJHO3TAKHBIX 3LAHHE H 3XAHMA C HEOONBLIHM YHCIOM sTael.
[MonowuTeNbHOl YePTOit 3THX METO/OB SBAAETCS] BO3MOMNKHOCTH TOJNYYEHHS KO-
HEYHEIX PE3yJIbTATOB € MOMOLIBIO NPOCTEIX HOMOTPaMM.

JloCTaTOYHO MOAPOGHO ABTOPH OCBELLAIOT CHOCOOH NPOTHBOXABIMHOH 3a1HTH
MHOrO3TasKHEIX 3JaHHH M MeToi pacieTa nNapaMeTpoB CHCTEM, peajin3ylolHX
5TH cnoco6ul. TIpAHUANEl NPOTHBOALIMHON 32IUMTH, TPHHsiTHe y HAC B CTpaHe, B
OCHOBHOM COBMaRal0T C H3JIOKEHHBIMH B KHHre.

K coKaNenHio, B KHHTe He HalUnH OTPazKeHHs HaKOMJIEHHBIH ..CCCP onHr
B 06aCTH NPOTHBOABLIMHOf 32LUHTH 3[aHH{I H PE3YJILTATE HAYYHBIX HCCNEeAOBaHHI
COBETCKHX aBTOPOB.

Knura 6yfeT nose3na Kak CTPOHTEJIsIM, 32HHMAIOUHMCH BONpOCaMH pacuera
[IPOEKTHPOBaHHs! MPOTHBOABIMHOI 34IIHTHI, TaK H paGoTHHKaM OPraHoB NOKapHOH
OXpaHwl.

Kand. rexn. nayx B. M. Ecun

NPEAMUCIIOBHE

KaxaHil rOA CTATHCTHKa OTMEYaeT HeCyacTHbe ClyYaH, NPOHCIUeNIIHe B pe-
3yNbTaTe NOXApOB B XKIIHX 3auHAX, Ha paboTe H B obuiectBeHHbX Mecrax. [lpn
5T0M nNpeo6nanalouwee YHCIO CMePTHHIX CJyyaeB CBI3aHO C BABIXaHHEM JHONBMH
ABMa H TOKCHYHBIX Ta30B.

MostoMy B Hactosilee BpeMs NPH MPOCKTHPOBAHMM 3MlaHHI C yueTOM MOXKap-
5Oii Ge30MaCHOCTH CTPEMATCS 3aIUMTHTh MYTH 3BaKyauHH OT MPOHHKAHHS B HHX
AbMa H COXpPaHHTh HX CBOGONHBIMH JUIsi 1OCTYNa 3BAaKyHpYeMHIX Jiojieit u mo-
AKuPHOH KOMaHxH., [Ipomecc RBHIKEHHS HbIMa B 3RauHAX sCe euie Tpefyer Aanb-
Hefllllero H3yueHHsi, HeCMOTpPSL Ha GOJbUIOe YHCIO HAYYHHIX HCC/ENOBaHH#, npo-
peieHHBIX 3a nocaeanHe 20 Jiet, H pa3paboTKy Pa3JyIHYMBIX CHCTEM NPOTHBOABIM~
HOW 3aIMTHI.

JT1a KHMra NOSBHJIACH B pe3ysibTate 06OOINeHHsi ONHITA 2BTOPOB, & TaKXe
MEKAYHaPOJHOIO OfbiTa MPAKTHYECKOrO NPHMEHEHHS CHCTEM NPOTHBOABIMHOM 32a-
WATH. APXHTEKTOPH H HHXKEHeDH-NPAKTHKH HalAYT B KHHre oGocHOBaHHEIE pe-
KOMCHJIZ1ILMH TI0 YCTAHOBJEHHIO TPeGOBaHHI K NPOEKTHPOBAHHIO 3JlaHH{l C yueToM
noKapHoii Ge30nacHOCTH. 0GeCneYHBAIOLIHX S5BAKYAIHIO noxeil npH noxape H Ho-
BLILUAKOLIHX LUAHCH MOKapHOH KOMaHAB HOTYWIHTH MOXap.

/ K. JI. Xaarano, eaqsnolil uHCneKTop
Iosxaprozo ynpasaenus Aneauu u ¥Yasvca
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EBEJAEHMUE ;

IIpa Geckonrposbrom pacnpoCTpaHeHHH B 3/12HHH OrOHb M3 AOGPOroG Apyra
HeJIOBEKa NPeBPallaeTCsi B -OMaCHOro spara. B 1976 r. B Besmko6puranuu Gosee
1000 uyenoBek MOrH6JH HEMOCPELCTBEHHO BO BPEMsl NOXKAPOB, a YOHTKH OT NOTEPH
MMyIeCTB2 H TOBAPOB COCTaBHMH Goliee 204 maH. (yHTOB crepiunros. CraTH-
CTHHECKHE IaHHble NOKA3pBAIOT, YTO 32 BPEMSA, NpOIUeAllee MNOC/AE OKOHUAHMS
BTOPOH MHPOBOH BOMHB], JOJIst CMEDPTHBIX CIYYaeB B pe3yibrate OTPaBJIEHHS AH-
MOM™ H TOKCHUHBIMH ra34MH BO BPEMA NOXKAPOB 3aMETHO BO3POC/AA M AOCTHIJIA
50%. Kak ykasano B omHoj B3 pa6ot!!, umcio NOXKapoB B XKHJBIX JOMax, Npo-
HUCIIEALUMX H3-32 3aropaHusi MeOGesiH, OCTaBaJloCh HeH3MeHHbIM Gosiee 12 JeT H
cocrasasiio ceeiiie 20%. B nocaennHe roxbr sons CMEPTHHIX ClyYaeB OT 3aropa-
HHS MeGeJH B KHJbIX IOMaX yBeJIHUHJAch GoNee uYeM BJBOE, NDHYEM  OCHOBHO]}
NPUYHHON OLLNIC BO3KECTBHE ALIMA M TOKCHUHBIX a3oB (raba. 1, puc. 1 u 2).

Mebesb aHTAMICKOTO NPOM3BOACTBA, KOTOPAsi B HaCTOsIEe BPeMSsI HCIIOJIb3Y-
eiCsl B MPOMBIIJIEHHBIX, TOPrOBEIX MJIM OOLIECTBEHHEIX 3/aHHfX, OGNafaeT cno-
COOHOCTDIO BBIAEJISITS 3HAUHTENHHOE KOJNHMYUECTBO JILIMA JasKe npH HeGosbIHOM
Toxape, B CBA3H C Y€M BCEMAA CYLECTBYET PHCK 3aiLIMJICHHs noMemtenus. CTpoH-
TeJbHEIe NPaBHAZ H TOCYAAPCTBEHHLIE HODMATHBH MHOLHX CIPaH He YCTaHaBJH-
BAKOT TEXHHYECKHX TPeGOBaHHi [JIS NPOEKTHPOBAHHMS 3XAHME, KOTOPHe OGECTIeUH-
Ban Obl 32mMTy OT NPOHHKaHHA JbIMa Ha Mapuipyr, NMPEAHA3HaYEHHBI s

TABJHLA 1. KNIACCHOHKALLHSA CMEPTHBIX CJAYYAEB, BHI3BAHHBIX
. BATOPAHMEM MEBEJIH B AOMAX H INPYIMMH ODPHYHHAMH

YHeao CMEPTHLIX cayyaes
BHA noxapa ¥ NPHUYKHBL
R it ez, | 1967 | 1972 r.
CMepTHEIe CJIyuyaH rpu MoXKa- 667 779 839 1078
pax BCexX BHIOB
B ToM umciie:
OT OKOroB 480 322 358 459
OT JbiMa HWIH TOKCHYHHEIX 150 382 425 502
MPOLYKTOB IOPEHHst
10 APYTHM NPHYHHAM 37 75 56 117
CMepTHBIE CllyyaH, NPOHCIIEN - 156 212 270 289
10He B pe3yJibTare 3aropaHusi
MebeJiH B XHJLIX OMax
B toM uncae:
OT OKOros 90 59 47 79
OT ABIMa HJH TOKCHYHBIX 56 140 213 189
APOAYKTOB FOPEHHsI
10 APYrHM APHYHHEM 10 13 10 21
‘CMepTHBIE CNYYaH, NPOHCIUES- 511 567 569 789
IHe B Ppe3yJbrare NOKapoB
JAPYrHX BHIOB
B ToM uncae:
OT 0XOros 390 263 311 380
OT [bIMa HJIH TOKCHYHBIX 94 242 212 313
HPOLYKTOB [OpeHHs
TO APYrUM NpHYHHAM 27 62 46 96

Y Chandler S. E. (1976). Some trends in furnmiture fires in domestic
premises, B. R. E. Current Paper 66/76, Fire Research Station, Borehamwood.
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Puc. 2. UHCHO CMEPTHLIX cayyaes, NpoHcLien-~

Puc. 1. Yucao cMepTHMX cJiyYaen, HRPOHC-
b KX B pe3yabTare AcHCTBUA AbIMA HAM TOK-

IHEAMNX B pe3yabraTe AefiCTEMA AbiMA HAH

TOKCMYHBIX TNPOAYKTOB TOPEHHS] B NEpHOA C CMYHBIX HPOAYKTOB TOPEHHs] B  nepuHop <
1955 no 1973 r. 1962 no 1973 r.

[ — NpH noOXapax BCeX BHAOB (BHYTPH H Bue ! — B pesynbTate  3aropaHus Meﬁe.r}bnoﬁ
3panuil); 2 — B pesyibraTe 3aropamnus mebe- OGHBKH (OKnawie zoMa); 2 -— np# noXapax

BCeX BHAOB (BHYTpPM H BHe 3JaHHil); 3—B
pesysAbLTATC 3aropaHHs MOCTenbHBIX NPHHAL-
JIeXHOCTell (kunble noMa)

AM B AoMaX; 3 -—— no APYTHM NPHYHHAM

IBaKy2UHH JIOjel B KPHTHYECKHX cuTyanHsix. [losTomMy BaKHO paccMoOTperb Mepo-
NpHsTHS, NMO3BOARIOL{HE CHH3HTH N0 MHHHMyMa OMAacCHOCTH 3aALIMJIEHHS, H TPexX-
Je BCero H3y4YH7h MexaHu3M o0pa3oBaHHsi ABIMAa H C€OCTaB NPOAYKTOB TOPEHHSL.
3uanye cBOHCTS M NJOTHOCTH ABIMA, BHUIEJSIOLIErOCsST Aae NPH coBceM Heboab-
IIOM HCTOYHHKe NOXKapa, NO3BOJsET NPOEKTHPOBIUWHKY OLEHHTh cTeneHb HeoGxo-
JIHMOI'O DHCKAa H CKOPOCTb JIBHMKEHHsI AbIM2 BHYTPH NPOEKTHPYEMOIO 3JaHHsL.

B cieayromux rnaBax pacCMarpHBAIOTCA YCIOBHS PacnPOCTpaHeHHsi MOXKapa,
MeTOIB ero OrpaHHyeHHst BHYTPH TOMEIUEHHSl H BO3MOXKHOCTH BHIGpOCZ NMPOAYK-
TOB TOpeHHst B aTMocePy, a TaKiKe CMocoGH 3alHTHl OT NPOHHKAHHS ABIMa Ha
OyTH 3Bakyauur. [IpuBOASITCs DNPHMepH, NOKZ3HIBAIOLHE, YTO HCHOPHpOBaHMe
ONacHOCTH, BO3HHKAKINEl NpH OHICTPOM PAacmpoCTPAaHEHHH [BIMa, MOXKeT NpHBe-

CTH K TParmMuecKEM nocliencrsHaM. [IpuMepbl HMPOCKTHHIX PpelleHHH, NPHBEAEHHEIE

B 5TOH KHHIE, NO3BOJISIT PYKOBOZMTENSIM CTPOHTENBCTBA, @ TaKiKe apXHTEKTOpaM
H HHXXeliepaM NPH NPOEKTHPOBaHHH 3xaHHil obecneynBaTh HX noxKapayro Gesomac.
HOCTB, MOJb3YSICh HEKOTOPHIMH CTaHAaPTHHIMH NpHHUHNaMH. OXHAaKO 3TH MpHHUH-~
Nbl NPHMEHHMEl He TOJIBKO [JIsi HOBBIX, HO H JUIfi CYLIECTBYIOUIMX 3AaHHMH, KOria
NOBHIIUAETCS HX STaKHOCTb, a TaK:Ke NPH PECTaBPAlHH HCTOPHUECKHX OOBEKTOB,
noxKapHyk 6e30NaCHOCTh KOTOPHIX HEOGXOAHMO yJIyYLIHTD.
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1. RUNMMYECTBO M CBOVCTBA JIbIMA
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Kax(/IOM MOXKape H U3MCHAETCA Ha PAasHLIX CTAJHAX FOPEHHS; OSTOMY, 4
paccMaTpyBasi KONHYECTBO BHUICJHBLIETOCS, IBIMA H IO IPHPOAY,
MOXHO ONEPHPOBATH TOJBKO OUEHb NMPHOIHIKEHHLIMH BEJHYHHAMH.
O6nako ropsiu¥X rasoB HaJ OTHEM COCTOMT M3 MHOTHX KOMIIOHEH-
TOB, KOTOPEIE MOKHO OGBEAHHATL B TP IPYINbL:
ropsivKe UCHApPEeHHS M rase, BHJENAOUIHECS NPH IOPEHHH MaTe-
pHana; - 3
HECTOpEBIIHe NPOAYKTH Pas3/iOXMEHHS] H CKOHIEHCHPOBAHHbIE MATE-!

pHans (UBeT 3THX NPOAYKTOB MOXKET MEHSITBCS OT CBeTIOro [0 uep-
HOro, Kak caxa); T

Puc. 1.1, Beizenenme amMa OpH rOpeRHy

4acTb HarpetToro orueMm BOB}IyXB, rnonasiuero BHYTPbL NOJHHMAIOULe- /  unama B objaKe ABIMa; 2 — BOCIJIaMEHHBIUHECS TODIOYHME Naphl; 3 — PaslOiKeHHe TBEpIoro
1onAHBa, - JAI0llee BOCNJTaMeHseMbple Naphl; 4 — MOCTYNZWIKH BO3AYX; § — BBEICOTa He3aABIMJEH-

rocs obJyiaka. 1

O6.:1aK0, OKPYIKAIOIEE OrOHb, HA3BIBAIOT ILIMOM; OH COCTOMT H3 &
CMECH KOMIOHEHTOB TPeX BHIILEHA3BAHHHIX IPYND H COREPXKHT rashl, |
fapbl ¥ PaclibijICHEbIe TBepJble YACTHILLL .

O6beM BLLICNHBLIETOCH ABIMa, €[0 VIOTHOCTb H TOKCHYUHOCTH 3a- -
BHCAT OT CBOHCTB rOpsiIEro MaTepHana M OT Ipouecca FOPEHMs; Ha
TOCNEAHUHA BJIUSIIOT pa3iivybble (akTOPH, KOTOpHe yaoGHO paccMaT-
pHBaTb HE3aBHCHMO JPYT OT fpyra. g <

[Tpu ompeneienryn KOJHYECTBA ABIMa CMECh NOCTYIHBLIETO BO3AYXa -
H NPOAYKTOB ropenusi pacCMaTPHBAIOT B 1eIOM Kak oOlliee BolgesieHHe
Zeima. Obliee KOMHHECTBO BBLAENHBLIErocs AblMa OyJer 3aBHCETh OT

. HesaBucurso oT BHCOTH 93LIKOB IUIAMEHH BOCXOASHIME CTONO ro-
L PSIMHX FA30B CO/IEPIKHT HaMHOro GoJiblile BO3AyXa, ueM Tpebyercs AJs
. cropaHHs TOPIOYHX ras3oB. B 10 Ke BpeMst H3OHTOYHBEIH BO3SHYX Harpe-
BACTCS ¥ XOPOMLIO CMEMIHBaeTCsd ¢ FOPSIYHMH JABIMOBHIMH HPONYKTAME
1openHs;, o6pa3ys BecbMa BaXHbIH KOMMOHEHT B cOCTaBe JBiMa. )

1.3. ONPEAEJNEHME OB bEMA IbIMA,
BLULEASIOIETOCA NPH HOXXAPE

(O6bem rOpIOYHX ra30E OTHOCHTEJBHO HEBEJHK 1O CPaBHEHHIO C
HOJHBIM 00BeMOM BO3AYXa, MOCTYNHBIUErO B 30HY IOpEHHg, H MO3TOMY
MOKHO cKa3aTh, 4TO CKOPOCTH BhUIEJIEHUS AbIMA NpH roxape npuoin-
JCUHO PaBHa CKOPOCTH BO3AyXa, MOCTYNAIOLIero B BOCXOAALLHY cToa6
1 0PAYHX ra30B H NJIaMeHH.

CxopocTh BO3JyXa, NOCTYMHBUIENO B 30HY rOpPeHMs, 3aBHCHT OT N€-
puUMeTpa moxapa, Temna, BpAeIeMOro OrHeM, H 9 (HeKTHBHOH BBICOTHL
croJ6a ropsivux rasoB HaJ, orgeM (T. €. pacCTOSIHHS MEXAY MOJIOM H
UnzKHef rpanMueli CJIos ABIMa H POPAYHX rasoB, 06pa3oOBaBIIMXCS NMOL
HOTOJIKOM) . ) k

Macca rasa, yyacTByiOiero B noxape (M, cieloBaTesbHO, KOJHYE-
160 BHAENMBIIErOcs ABIM@), MOXKET OHTb paccuMTana no cjaenyolie-
wy ypapHenuwo [1]:

ropsllero MaTepHasia BJAHAIOT HA KOJHUECTBO BBUAGJHBLICIOCS ABIMA, :
[IOCKOJIbKY pasMepbl IOXapa 3aBHCAT OT TOrO, YTO H C Kakofl CKO- §
pocTbio roput. HeiM moxer Obith Gojiee HJIM MeHee TUIOTHBIM, HO OH i
BCErfa HMeeT BHCOKYK) TeMOeparypy H COAEPIKHT AOCTATOYHO TOKCHY- |
HBIX APOLYKTOB, 4TOOB IpPH JIIOGOH WJIOTHOCTH CTaTh OMaCHBIM  JJIA
2KH3HH jIofeH. '

1.2. MEXAHUM3M BbHIIENEHHUSA JIBIMA

Ilpn ropennn TBepABIX MaTepHasloOB B OrHe NMPOHCXOAHT BLLACJEHHE
JIeTYYUX TOpPIOUHX NHAPOB; WX BOCIJaMEHCHHE HAaJ, OFHEM BBI3BIBAET
nosiBJienHe cT0a0a MNaMeHu H ropfaYnx ABIMOBBIX I'a30B, KOTOpHE 67a-
roiaps TOMYy, 4YTO HX IIOTHOCTB HHXKE MJOTHOCTH XOJIOLHOLO OKpY-
JKawlllero BO3NyXa, nepememianTcs BBepx. B pesyabTate OKpyxamwo-;
iyl BO3LYX nONajaer B BOCXOASIUMK TOTOK H CMELIMBAETCA C HHM
(puc. 1.1)..

YacTh DOCTYNHBIIErO0 BO3AyXa  COCTABJASET KHCAODOL, KOTOPHIHL
Heo0X0/luM IR rOpeHHs ra30B, BHAEJHBIIHXCH HPH Pa3JIOXKEHHH TOII-3
JauBa, 1 o6pasoBaHus nyaMeHd. OZHAKO, NOCKOJbKY TeMIepaTypa Bj
ofaKe HeNOCTATOYHO BBICOKa ¥ BHYTPH 00jaKa ‘HeT MOJHOrO JepemMe-;
ILMBAHHSA C KHCJIOPOAOM, NMOJIHOTO CIOPaHHs MaTepHaJia He IPOHCXOMLHUT, |
B pesyJibTaTe 4ero KOMIOHEHTAaMH BBHIEIHMBLIErOCS JbiMa CTAHOBSITCS
CBOBOJAHLIE TBEPALE YACTHIBI B BHAE CAMKHU. ]

M =0,096 Ppy g’ (g ToiT) /e (.0

QObo3Hauenys napaMeTpoB, BXOOSHIHX B 3TO YDaBHCHHE, AaHb B
[ yafa. 1 1. Uncnensple 3Ha4eHHN, DpHBEAeEHLie B Tabauue, sBJASIOTCS
CTANAPTHHIMH s OOBIUHBIX yCJIOBME MMOXapa, KOrAa miams B obna-
ke A1aMa TOJHHMAETCs BBEpX K CJIOI AbIMa, HaXoafmemycs mnoA Io-
feolioM, H IpeAHasHaveHbl ajs NPHOJMKEHHOTO pacueTa CKOPOCTH BbI-
Heqaclunsl AbIMA, 32 HCKJIIOYEHHEM OCOOBIX c/lydaep, IJs KOTOPBIX HMe-
W ien ¢elHanbable JasHbIe.
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TABJHUA LI ospsﬂAthHm H CTAHIAPTHBIE 3HAYMEHHSI NAPAMETPOB, TABJNHUA 12 NEPEBOJ MACCOBOM CKOPOCTH OBPA3OBAHHS
HCMONBL30BAHHBIX B YPABHEHHH (L) AbIMA B OFBEMHYIO ;
B Craupaprhbic  3HaUEHHH, KO-
Cumson [Tapanmetp TOPbie MOXKHO NPHMEHSITBL AJR A1 OGwemuan cxopocts  mife ¥
pacueTa KOJMYCCTBA AbIMA 'S(c)ngﬂ?,:(r%o- 'P¥ Temnepatype, °C Maccosast cro- 06::]:4 ﬁfmg{f:ffﬁ:b °CM3/C
o | pocTL. Kr/C T
P ITepumetp noxapa . 3anaercs (B M) - 20 I 500 20 I 500
y Paccrosinne Mexay nosoM H muxiel rpa- | To ke 200
HHLEH €O IBIMa N0/ MOTOAKOM 100 163,9 436,9 10 82 21.8
0o ITaoTHocTs OKpy2KaIOLUErO BO3AYXA 1,22 kr/m2 npu 17°C % 81,9 2185 9 7’4 1907
To AGconioTan TeMmnepatypa okpyzkaomero | 290 K 80 ggg 196,6 8 6.6 175
BO3ayXa 22 174,8 7 5,7 5
T A6contornas Temnepatypa nuameHw B 06- | 1100 K Zg 2;‘21 152,9 6 4.9 %g"?
Jlake AbiMa ’ 131,1 5 41 10
g Yckopenre cBoGOLHOrC nazeHHs 9,81 mjc? 4 28 41,0 109,2 4 33 g’?
M, xrjc CKOpOCTS BHIENEHHS ALIMa — 30 ngsj 87,4 3 25 6',5
i . 65,4 2 16 Y
20 16,4 437 1 { 4.4
Tlocsie NONCTAHOBKM YHC/AOBHIX 3HAYeHuH 3 Tabm. 1.1 Bblpa}KEHHeH : ! 08 2,2
JJisi pacueta CKOPOCTH BBIAECJEHHSA AbIMaA IIPHMET BHJ, ! 1. OTPAHUYEHUE PAZMEPORB NOXKAPA
x . . | 151 IPOBENEHMS NPOE
Lo 2 3 B Goabwmunc )
NN TS 3 | J TBE CIyYA€B NIPH BO3HHKHOBEH < -
%-- é% %c/ H3 storo mnpeo6pa3oBanHOro § :+TH HEBO3MOMKHO paccusrath };«:onnqecmo ,1;]1\;}:1 nox’\apa’  venate
3 2| R BHIPXEHHS ICHO BHJHO, UTO CKO- !¢ 0ODA30BaHHS OYCHb H3MEHUHBL H Henp-elICKa’lsnc(-)zsfb?n%M AN
3 ; 3% - " ] - . -
¥ it 2 ¥y~ POCTb BHIAEJIEHHS ILIMA NIPSMO NPO-§ ! 10, YTO CKOPOCTH BhIfe/ICHHS IbiMa 3aBHCHT OT pag'v;e 0B (b;.no b
LS 4 ,8%5_  TnopuHoHAaJbHa pa3MepaM mnoxapayj v (pa) noxapa, yBeNnHYHBasiCh 10 Mepe pacuu em; p - €. epw-
g g /;§ P ¥ 32BHCHUT OT BHICOTBl HE3aALIM-§ 1['OCTPaHEHHS ero rpaxuy, PeHHS noxapa W pac-
——— s - C ipyrof
e ——————n i JIGHHOTO CJIOS HaJl OTHEM Y. - APYTOH CTODOHMI, CKOPOCTH BBLIACHCHHS NHMa 3aBHCHUT TaKxke OT
 Torwnse © Ha puc. 1.2, moka3ansl oxunac-f "'+ 0Tl HE32ILIMJICHHOIO CJ0SI HAA OrHeM. Hpu pacnpoctpasenun or-
¢ 5 @ 45 2 Mbie 3HAaYCHHN CKOpPOCTH Bbinese-§!''" C10H AbIMa MOJ NOTOJKOM CLVHIa =
g KBogome, 1 . CiIofi 1a YIWAETCS U PACTeT, a He3albIMJEHHHH
4 HMA AbiMa NpH 3aflaHHBIX pas3Mepax A OTHEM yMEHBbIIACTCS; TOSTOMY CKOPOCTH BBLICJICHHSI AbIMa

% 10'F CTAHOBHTBCS BCE MEHBILE H MEHbile, Bausinue stux NPOTHBOAEH-
CIEVIOIHX GaKTOpOB 6yAer 3aBHCeTh OT YCJIOBHI, cnomHanxéIﬂ B
Tl B MOMEHT moXKapa, a Ha CYMMapHOe KOJIHYECTBO AHIMA. Bl
I+ HINIICTOCT NP TIOXKape, KOHEYHO, OKasbiBAiOT BJIHAHHE ¥ ,zzf:yme
darropu, cpean KOTOPBIX BaXXHOE 3HAYEHHe HMeer BO3pacTaHHe BH-
[C1HeMOro TeNNIa NIPH yBEJNHUeHHH pasmepor moxapa. Haxe g cre-
LY HLX 3RGHUAX HEBO3MOXKHO AaTh KOJTMYECTBEHHYIO OLIEHKY TaKHX
HepesicinibiX - GaKTOPOB, MO3TOMY mio6asi 1OmbITKa TOYHO pacCyHTaThL
Pkopocth BEIIENEHAR IbIMA MJIH CIPOEKTHPOBAThH CHCTEMY HNPOTHBO-

Homapay, DUACTEHHE ZLNA mpM pAsMUMMX nowapa P H BLICOTE He3a[bIMJCH
HOrO CJIOSi HaZ OTHeM Y, KOTopa
MOMeT ObTb NIpH BO3HHKHOBEHHH IOXapa B 3JaHunH. Pasmeps
noxapa 3ajambl Ha pHC. 1.2 pByMs crmocobamyu: jaHel HEepHMETp
noxapa, M, H JJIdHA CTOPOHBI KBajpaTa, 3aHHMAaeMOrO OrHeM, M.
CropocTe BBUIEJNIEHHS JbIMa TaKXKe I[IPEACTABJIEHA ABYMSI CIIOCO
GamH: B BHAE MacCOBOH CKODOCTH, Kr/c, # OGbeMHON CKOPOCTH Hp
teMuepatype 500°C, m3/c.
Ilepexon or maccoBo#l ¢cKOPOCTH BHAEJEHHS AbIMa K 00BHEMHON MO4

CT GHITL BLHIIOMHCH PACUCTHHM NyTeM C YYETOM CHCAYIOUIMX AAHHbIx J !MAnoil SALINTHS, OCHOBAHHYIO Ha OGIICNPHHSTHX YCAOBHAX OKagbl-
IJIOTHOCTL BO3AYXa npu temnepatype 17°C pasna 1,22 xr/m?; haeteit nepeanbHod.  OAHAaKO ORHUM M3 NepBbIX MPHHUHNOB 3aIHT!
HAOTHOCTL BO3TyXa (KaK M AbMa) MpH Temmeparype T, °C, pacaf”! iiapa SBISIETCS OTpaHHYeHHC pasmepon noXapa HIH ero pacnpo-

Kr/M3: clpanchn B 3TagUHH. P P

290 | 1 o +dHus GoNIboN MuIomany, 06biYHo 06OpyAOBaHHOTO clelH-

12 T+273)' (138 1 11H4M1 CHPUHKAEPHBIME  YCTAHOBKAMH, MOXHO NPeANONOKHTh, YTO

o o OYACT OrpaHRuen KBajpaTOM —pasMepom OPHMepHO 3><’-3 M:

CKOPOCTb BHUICJICHHS ABIMA U3 KI/c MOXET GuiTh nepese/ieHa B M%/@ lunoe jonyiieHue ocHOBaHO Ha ONBITHBIX JaMHBIX, KOTODble MOKAZEL-
g v - .

fillrl. Y0 B OMCIICHHSX, 0GOPYAOBAHHBIX CIPHHK/ICDAMH, OCHOBHLE

IyTeM JieJICHHs] Ha IVIOTHOCTb, HAHACHHEYIO NIPH TeMilepaType nbiMa.
OKBUBaJIEHTHBle BEJHUMHL MaccoBOH H OOBLEMHOH CKOPOCTEH B
JENEeHUs AblMa B pasdiNuHLIX e€HHMLIAX npHBeAeHHl B Taba. 1.2 B BHI

CTaHJAapPTHOTO PAAA 3HAYCHHH.

MINCPN NIOXKApa OrpAHHYMBAIOTCH pasMepamy, MPHOJIMKEHHO paB-
HLLMY PACCTOAIMIO OT NONIa IO FOJIOBKH CIpHHKJIEPOB. B pesyanTate
# BUARINIICTRC IPOEKTOB YCTaHOBKA CIPDHEKJIEPOB IJSI 1POTHBOLBIM-
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HOH 3aLATBl CTajla NOCTOSHHBIM TpebOBaHHEM, a yKalaHHbie BhILIe
pasmeprl noXkapa BKJIOYAIOTCH B pacuer 1jifl ONpEleJIeHHs napamer-
poB cHCTEM NMPOTHBOABIMHOI 3ALIHTHL.

1.5. KOJHYECTBO BbIAENUBIIETOCSH ABIMA

[locite TOro Kak rnpuHsiTa NPEeANOCHIKa 06 OrpaHHYEHHH Pa3MepoB
noxapa ksaaparom 3X3 M (Hi# SKBHBAJEHTHBIM KPYIOM IHAMETDO}
3,8 M), CKOPOCTDb BBUIEJICHIST ABIMA MOKET OBIThH PACCUHTAHA MO ypaB-
Henuio (1.2) uam uenocpencreenso Haiifena mo puc. 1.2. B rtaba. 1.
AaHpl THOHYHBIE 3HAYEHHSs!, MOJYUEHHble Ha OCHOBE MPEIIOJIOKCHHS Of
TAKOM Harpese NPOAYKTOB rOpEHHs, IPH KOTOPOM IUiaMsi NPOHHKAE
BHYTPb CJOfI ABIMA If FOPSYHX ra30B, COOHpAIOLIHXCS TOA NOTOJKO
B 30H€ HajJ OTHeM.

W3 ypasuenns (1.2) u puc. 1.2 MOXHO ONPeIENIUTH CKOPOCTb BBI-
AenenHs AbiMa B kr/c. O6bem, 3aHHMaeMsblii IIPH 3TOM TOPSUHMH ra-
3aMH, 32BHCHT OT HX TEMIIEpaTyphi; B KOHIle IOXKapa, KOrja Temme-
parypa moxxeT npesbicHTh 500°C, 1 xr neima Oyzer 3anuMath 06BeM
okoj0 2 M3, OLHaKO Ha HEKOTOPOM DPAaCCTOSIHHH OT OTHS, FA€ ABLIM MO
JET OXJaJAHThCA [0 TeMIEepatypbl, HE3HAUHTENLHO PeBHILIAIONIeH TEM
HepaTypy OKpYMKalowero posgyxa, ! xr pbima 6yzner saunmars obbem
pasHubtil auws 0,8 M3, ' ]

C nomouipro Ta6a. 1.3 MaccoBYIO CKOPOCTh 00pa3oBauus AbiMA,
MOXHO TiepeBecTH B OOGBEMHYIO IpH ABYX 3HAYEHHsIX TeMnepatypul. K3
Tabs. 1.3 BUAHO, UTO 06'bEM BEIAEJSIOMIETOCS ALIMA OUEHb BeJIHK NANK¢
IipH cOBceM HeOGOABILIOM TIOXKape, H BaXHO SCHO MPEACTABNATH cebe
HACKOABKO BBICTPO 34 aHHE MOXKET 3an0JHUTHCH ABIMOM.

‘Ecaun cniofi abiMa, 06pasoBaBIIHACA Mo MOTOJAKOM 3JaHHs, pac
HPOCTPAHSICTCHA BHH3, OIyCKasfCh HHXKE YDOBHS, PaBHOTO DOCTY YeJiO-
BEKa, TO BO3HHKAIOT IPEJENbHO ONacHHE YCJIOBHSA. DTO MOXKeT IPOH30H
TH OYeHb ObICTpO; B Tabs. 1.4 mpuBelileHO IPHONHKEHHOe BpeMs, 32
KOTOpOe ABbIM, BBAEJSIOIINACE npu HeGoabwioM noxape (3)X3 M), 3a-
HOJHHUT TONHOCTBIO HJIH YACTHYHO 3J@aHHs Pa3JjHUHLIX pasMepoB. [laH-
Hele Taba. 1.4 nOKaswuBaloOT, YTO BO BCEX 3jaHHAX, Jax<e CaMbiX 00Jb-3
LIHX, AJHTENbHOCTH 3alOJIHEHHS MOMEILCHHH ABIMOM OT MOTOJKA A0
BEICOTH IJIeY YeJOBeKa HEeBeJHKa, a B OGOJBIIHHCTBE CJyYaeB OYECHb
Maja.

TABJI LA 13 CKOPOCTb BHIUIEJEHHS AbIMA NPH NOXXAPE PASMEPOM $x3 M)

BLicOTa He34a- CKDpOC‘l‘b BhieNeHUsT JbiMa 1};:;[0::":8:2_ CKODOCTb BHA&H’G{!HSI AeiMa
cHHOTO 7 s , ‘
B ctneuman. wic | A8 {osecron- g, ot
HHEe OT uoAaa MaccoBast, npu TCSIEECDBTYDC. HHe OT noga MACCOBaR, ol STy pe,
Ry cnon | /¢ cpamams omon | /¢ |- :
rDAaHBULl  CJ0s1 a N
pnbnlvlla). ™ 500 20 neMa), M i ,' 20
2 6 13,1 5,0 5 2h b 20,7
2.5 9 19,6 7,5 6 i ity ) 27.4
3 12 26,2 10,0 ] gl 2 42,3
4 18 39.2 | 14,9 Bl i ihi,8 | 589
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TABJIHILA 14, IPHBJH)XEHHOE BPEMS 3ANIOJIHEHHS JILIMOM 3[AHus
¥ MOTOJIKA J10 3AJAHHOH BBICOTHI HALL TOJIOM MPH TOXXAPE PASMEPOM 3x3 M

IMaowann 3panus, m?
100 | 1000 | 10 000
1coTa 3na-
HHA, M Paccrosiune oT nona 10 TpaHsllbl CNOA AbIMa, M
s | 2] s s | 2| 5] s 2 15

Bpewms, ¢ Bpemsi, Mun
4 4 I8 17 10,7 (1,8 12,8 6,9 18,4 28
5 7 14 20 11,2 123 13,3 11,5 23 33
6 9 16 22 |1,5 (2,6 |3,6 15 26,5 36
8 12 - 19 25 12,0 13,1 |4,1 20 31 41
10 14 | 21 | 27 {23 |35 |44 23 35 44
15 17 24 30 | 2,8 4,0 |4,9 28 I 40 49,5

PaccMoTpnM HaHMenbuiee H3 TpHBENGHHHX B Taba. 1.4 nomemennit
i1omanso noaa 100 m2 IloMellerHe TaKux pasMepoB BblcoTOH 6 M
peactasasier cob0H Manblii JEKUHOHHHE 3a71 BMecTHMOCTEI0 100 ued.
{.CTH NOXap BOSHHK nepeji AEMOHCTPAIHOHHBIM CTOJOM, HampHMep,
ICI1EACTBAE  TOJIOMKH CTEKJISIHHOH anmnapatypbl, pasOppisruBanus n
#CHBIUKH BOCIJIaMeHsioleficst HAKOCTH (6eH304), TO Ou GBICTPO pac-
#POCTPAHNAETCHA M er0 NepUMeTP MOKET JOCTHYL 12 M 3a HecKONMbKO
cKynl. M3 tabn. 1.4 suiiHO, 4TO NPH TAKOM mOKAapE JEKIMOHHBIH 3aj1
i13BAHHBIX BBIIUIE PpasMEpOR 3alOJHAETCH ABIMOM IO ypOBHS MJiey
seqoeeka (1,5 M) mpumepro 3a 20 ¢. To npousofizer mpexae, yeM
AJIITAHCTBO MPHCYTCTBYIOMMX OCO3HAIOT, 4TO HAYAJICH 11OXKap, H yC-
‘€I0T BCKOUUTh M y6exkaTb. Jlauublfl nmpuMep SIBJIAETCH APKOH MJIIIO-
- TpalHell omacHbIX CHTyauu#t, KOTOPHE MOTYT GHICTPO BO3HHKHYTH H3-
;2 3HAUMTEJBHOIO KOJMHYeCcTBa JABIMA, BBUICJIAIOIIEIOCS jna)Ke HOpH He-
HoapLioM noxape {puc. 1.3).
Pacuetsl, npoBeficabe 15 COCTapienus 1a6a. 1.4, seagorcs npu-
VIMXEHHBIMH, TaK Kak He YYHTBIBAIOT AJHTEALHOCTH PacnpoCTpaHe-
Ails1 IBIMa TIOZ TIOTOJIKOM B NPOAOJIBHOM H NOTNEPeYHOM HampaBJEHHSX
{0 JOCTHIKEHHsT Orpax<[alolluX CTeH. Bpems Takoro pacmpocrpaneHns
.iblMa HEBEJIMKO ¥ 3aBHCHT OT €fO TeMIIePATYDhi; cKOPOCTH mepeMelie-
:tHsl TIepefHero Kpasi AbMOBOro ob-
JaKa MOKeT DpHOJHXKEHHO NPHHH-
saTecst paBuoil 1 mfcy Takum o6pa-
40M, IO CPaBHEHHIO ¢ BpEeMEHeM,
HeoGxopMMBIM  Ha obpasobanie
<108 ABIMa, BpeMeHeM pacrpocTpa-
{{EHUS ABIMa BROJB NOTONKA MOXKHO
apenebpeys. C yyeToM TaKOro HO-
nVUIeHHs BpeMs#, HeOOXOAHMOoe IJif
3al0JIHEHU S JBIMOM 3[aHHS JI000ro
pasMepa, MOKHO paccuuTath U
CpUBEICHHOMY HHXXe YpaBHEHHIO
Nuskas i 1]«
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figpumemp nowgoe 12M  Boomy parrpreniobionsy

0 872 AT 7

Y

Puc. 1.3. YpoBMH AbiMa g neGosnbliof 2xou-
vate (BbicoTa 6 M, NUOLaas HONA 100 m?)
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