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MNpegncnosne

Llenn, OCHOBHblIe MPUHLWNbI U OCHOBHOI MOPAAOK NpoBeAeHUss paboT MO MeXrocyapCcTBeHHOW CTaH-
AapTtusaunn yctaHoeneHbl B TOCT 1.0—92 «MexrocygapcTBeHHas cuctema crtaHgaptu3aunun. OCHOBHble
nosoxeHua» nrOCT 1.2— 2009 «MexrocygapcTBeHHasa cuctema crtaHgaprtumsaunmn. CtangapTbl mexrocygap-
CTBEHHble. NpaBuaa N peKkoMeHAaunum No MexrocyaapcTBeHHONl cTtaHgapTusaynun. Npasuia pa3paboTku, Npu-

HATNA. NPUMEHEHUA, OGHOB/MIEHNA N OTMEHbI»

CBefeHnsa o cTaHgapTe

1 TMoparotoBneH ABTOHOMHO HeKOMMeEpPYeCKOW HauuMoHaNbHOW opraHusaunein «Ex-ctaHpapT»
(AHHO «Ex-cTaHfapT») Ha OCHOBE COGCTBEHHOTrO ayTEeHTMYHOro nepeBoja Ha PyCcCKuii A3blk cTaHgapTa, yka-

3aHHOro B NyHKTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynnpoBaHunto n metponoruu (PocctangapT)
(TK 403)

3 NMPUHAT MexrocyaapCcTBEHHbIM COBETOM MO cTaHgapTusauum, Metponorun m ceptudmkaumm (npo-
TOKOoN OT 18 okTAa6psa 2013 r. No 60-M)

3a NpUHATUE NPOrosiocoBasn:

KpaTkoe HanmeHOBaHue CTpaHbl Mo Koga ctpaHbl no MK (MCO CokpalleHHoe HauMeHOBaHne HauMoHaIbHOro
MK(WCO 3166) 004—97 3166) 004—97 opraHa no ctaHgapTusauumu

Benapycb BY FocctaHgapTt Pecnybnvku bBenapycb

MonpgoBa MD MongoBa-CtaHgapTt

Poccuna RU PoccrtaHpapTt

TagxXukncraH TJ TapgXukctaHgapT

Y36ekncraH nz AreHTCTBO «Y3TOCCcTaHAapT»

YkpanHa UA MWH3KOHOMPa3BUTUA YKpPauHbl

4 Mpukasom PepepasibHOrO areHTCTBa MO TEXHUYECKOMY PEry/iMpoBaHW0 U METPOJSIOTMM OT 22 HOSA-
6psi 2013 r. Np 1722-cT mexrocyfapcTBeHHbli ctaHaapT FTOCT IEC 60079-10-1— 2013 BBeAeH B geiicteue B
KayecTBe HaluMoOHaNnbHOro ctaHaapTa Poccuiickoli ®egepayun ¢ 1 uwonsa 2015 r.

5 HactoAwwuin cTaHgapT UWAEHTUYEH MNPOeKTy BTOPOro W3gaHWa MexAyHapogHOro craHpgapTa
prlEC 60079-10-1 Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres
(B3pbiBOONacHble cpegbl — YacTb 10-1: Knaccudunkauma 30H — B3pbiBoonacHble ra3oBble cpefbl)

MepeBOf C aHrNMIACKOTO A3blKa (en).

CTeneHb COOTBETCTBUA — MAeHTU4YHasa (KOT).

CBefeHNsa 0 COOTBETCTBUN MEXIoCyAapCTBEHHbIX CTaHAAPTOB CCbIJIOYHbIM MeXAYyHapoAHbIM cTaHgap-

TaM npuBefeHbl B 4OMNONHUTE/IbHOM NPpUAOXeHUn JA

6 BBEJEH BMNEPBbIE
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NHopMaumna 06 N3MEHEHUSX K HaCTOsLLEMY CTaHAap Ty Ny6/MKye TCA B €XerogHoM uHdopmaum-
OHHOM YyKasaTene «HauunoHaslbHble CTaH4apThbl», & TEKCT WU3MEHEeHUA N NONPaBOK — B eXeMeCAYHOM
MHOPMaLMOHHOM YKa3aTene «HaunoHanbHble cTaHdapThi». B cnydyae nepecmoTpa (3amMeHbl) Wan OoT-
MeHbl HacTOsLLEero cTaHgapTa CooOTBe TCTBYOLee yBefoM/IeHne 6yAeT ony6/IMKOBaHO B eXXeMeCAYHOM
MHhOPMaLMOHHOM YKa3aTene «HauuoHanbHble cTaHgapTbi». COOTBeTCTBYOWAA nHhopmaums, ysegoM-
NleHne N TeKCTbl pasMeLLalnTCcs Takke B MH(POPMALMOHHOW cucTemMe O6LLEero Nosib3oBaHMs — Ha odu-
unanbitom caiTe defepasbHOro areHTCTBa N0 TEXHUYECKOMY Pery/siMmpoBaHU0 U1 MeTpPOiorum B ceTu
NHTepHeT

© CtamagapTuHpopm. 2014

B Poccuiickoit ®efepayuny HacToAWMKA cTaHAAPT HEe MOXET 6bITb MOSTHOCTLIO MU YACTUYHO BOCMPOMU3-
BefeH, TMpPaXMpoBaH U pacnpocTpaHeH B KayecTBe ouumnanbHOro nsgaHns 6e3 paspeweHus degepanbHo-
ro areHTCTBa N0 TEXHUYECKOMY PerysimpoBaHuio U MeTposiormu
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BBepeHve

HacTtosiwunii ctTaHAapT NOArOTOBJ/IEH HA OCHOBE MPUMEHEHUSA MOJTHOTO ayTEHTUYHOTO TeKCTa NpoeKTa BTO-
poro n3gaHusa MexayHapogHoro ctaHgapta I[EC 60079-10-1 «B3pbiBoonacHble cpefbl. YacTb 10-1. Knaccu-
hunkauns 30H. BapbiBOoONacHble rasoBble Cpebl», BKIIOYEHHOTO B MeX/YHapo4HYO cucTeMy ceptudukaumm
IECEX 1 eBponeiickytlo cuctemy cepTudmnkaumm Ha ocHoBe AnpekTuBbl 94/9 EC: ero Tpe60BaHNA NOSTHOCTbIO
oTBevalT noTpe6HOCTAM cTpaH CHI. MpunoxeHnsa G n H HaxoAAaTCcsA Ha CTaguMun pa3paboTKM U He BKKOYEHbI
B TEKCT HacTosAuUero ctaHpapTra.

YcTaHOB/IeHHble B cTaHAapTe Tpe6oBaHua obecneynBaldT BMecTe CO cTaHgapTamMu no Buaam B3pbIBO-
3aWmnTbl 6€30NaCHOCTb NPUMEHEHUS 3/1eKTpoo6opyAOBaHMNA Ha ONaCHbIX MPOU3BOACTBEHHbIX 06 bekTax.

HacTtoAawuni ctaHfaapT MOXeT 6bITb UCNOMIb30BaH A1 HOPMaTUBHOTO o6ecnevyeHns ob6sa3ateNbHOl cep-
TUrKaunum n NcnbliTaHW.

HacTtoswwnii ctaHgapT NOo CpaBHEHUIO C NpeAblIAYLWUM M3[aHMeM BKtoYaeT B cebs cnepyoujme TexHu-
YecKue N3MeHeHunsn:

-U3MeHeHue CTPYKTypbl pa3fenoB 5 n 6 AnA  ycTaHOB/IEHUWS BO3MOXHbIX MeTOAOB Knaccudukaummn
B3PbIBOOMNACHbIX 30H N 06BbACHEHNA cneunanbHbiX (DAaKTOPOB OLEHKN;

- U3BMEHEHWNE CTPYKTYPbl NPUNOXEHWUA, B TOM yYucne:

- KOPPEeKTMPOBKa pacyeToB CKOPOCTU ra3oBblgenloHNA (NpuioxeHue B);

- UCK/TI0YEeHNEe KOHKPeTHbIX NPUMEPOB Knaccugunkaunum B3pblBOOMNACHbIX 30H;

- NOJIHOCTbIO U3MEHEHHbIVi TEKCT NPUTOXEHWNSA MO OL,eHKe BEHTUNALMUN C HOBbIMU pacyeTamu (npunoxeHune C);

- CCbl/IKa Ha MpuemsieMble NPOMbILWJ/IEHHbIE NMPaBu/a, B KOTOPbIX NPUBeAeHbl cneunasnbHble NPUMepsbl
knaccudunkaunm B3pbIBOONACHbIX 30H (NpunoxeHune D).
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MNpegncnosne

HacToswuii cTaHAapT ycTaHaB/IBaeT OCHOBHbIE KDUTEPUM OLLEHKM PUCKOB BOCMN/IAMEHEHUS U COAEPXKUT
PYKOBOACTBO MO pacyeTHbIM NapamMeTpaM U napameTpam ynpaB/ieHUsi, KOTOpble MOTyT MCNO/MIb30BaTbCA AN
YMeHbLEeHNA Takux pUckoB. B 30Hax, rge roptoyvie rasbl U napbl MOTyT MPUCYTCTBOBATb B OMNaCHbIX KOsnye-
CTBax M KOHLUEHTpauusiX, AO/KHblI O6bliTb MPUHATHLI 3aWNWTHbIE MePbl AN YMEHbL EHUsi pUcKa B3PbIBOB.

Vi
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M E X Ir o ¢c ¥y o A P C T B E H H bl " cC T A H O A P T

B3PbIBOOMACHbIE CPE/AbI
YacTtb 10-1

Knaccudunkauns 30H. BapbiBoonacHble ra3oBble cpefbl

Explosive atmospheres. Part 10-1. Classification of areas. Explosive gas atmospheres

fNata BBegeHna —2015—07—01

1 O6nacTtb NpPUMEHEHNA

HacTosiwunii ctaHgapT ycTaHaB/imBaeT kfaccudukaunio B3pbiBOOMACHbIX 30H, B KOTOPbIX MOTyT o6pa-
30BaTbCsA B3PbIBOOMNACHbIE CMECU FOPIOYUX FA30B MM NapoB C BO3AYyXOM (NpumeyvaHus 1, 2 u 3), npegHa-
3HAYEHHYI0 A8 NONYyYEHUS UCXOAHbIX AaHHbIX, HEOGXOANMbIX NPU UCNOMb30BaHUN 3/1€KTPOOGOPYJ0BAHUSA U
yCTpoOlicTBe 3/1eKTPOYCTaHOBOK B TakMX 30HaXxX.

CTaHAapT pacnpocTpaHAaeTca Ha 30Hbl, B KOTOPbIX CYLeCTBYeT BO3MOXHOCTb BOCMN/IaMEHEHNsA CMeCU ro-
pOYNX rasoB MM NapoB C BO3JYXOM MNpW HOPMasbHbiX aTMOCMHEPHbIX YCNOBUAX (MpUMeyvyaHue 4). HO He pac-
npocTpaHsieTcs Ha:

a) WaxTbl, ONacHble Mo pyAHUYHOMY rasy;

b) Npon3BOACTBO N 06paboTKy B3pblBYATbIX BEL,ECTB;

C) 30HbI, rae cylwecTByeT BO3MOXHOCTb BOCN/IaMEHEHUA M3-3a NMPUCYTCTBUSA B BO3AyXe roptoyei nbinm
nnun BonokoH (IEC 241-10/60079-10-2);

d) BHe3anHble OTKasbl WIN peAkMe HEMCMNPABHOCTMW, KOTOPble BbIXOAAT 3a paMKu HapyllieHWi, paccMma-
TpuBaeMblX B HacToAwem ctaHgapTte (cm. 3.30 n 3.31);

e) Nnomel,eHnss, UCNONb3yeMble B MEAULNHCKUX LLensx;

0 XWnble NOMeL,eHns.

HacToswunii ctaHaapT He yunTbiBaeT NOCNeACTBUA aBapuid.

OnpeAeneHns TepMUHOB NMpuUBeAEHbl BMECTe C OCHOBHbIMW MPUHLMNAMUW U MeToAuKaMu knaccuduka-
LMK B3PbIBOONACHbBIX 30H.

PekomMeHAauun No onpejesieHNI0 NPOTSXEHHOCTN B3PbIBOOMNACHbIX 30H A1 KOHKPETHbIX OoTpacsei npo-
MbILW/IEHHOCTN WA NPUMEHEHU AOJ/HKHbI yCTaHaBMBATbCA HauMOHallbHbIMU UM OTPac/ieBbIMU HOPMaTUB-
HbIMU JOKYMEHTaMW.

MpumeyvaHus

1 loptounii TymaH (a3p030/1b) MOXeT 06pa3oBbIBATLCS UM NPUCYTCTBOBATbL OJHOBPEMEHHO C FOPOYUMWU Napamu.
XunakocTun, KOTOopble B COOTBETCTBUM C HACTOALWMM CTaHAApPTOM He paccMaTpuMBalTCS Kak onacHble (KUAKOCTU C BbICO-
KOl TeMnepaTypoii BCNbIWKN), BbICBOGOXAAACh NOA AaBNeHMEM, MOTyT 06pa3oBbIBaTh roproymnii TymaH. B Takux cnydasx
CTpOroe NpuMeHeHne Knaccudukaunum B3pbIBOONACHbIX 30H A4/15 ra30B U NapoB He NoAxXoAuT A4Na BblGopa o6opyAoBaHUSA.

WHopmaumsa o roproumnx razax npuBegeHa B npuaoxeHun F.

2 NpumeHeHue cTaHpapTa IEC 60069-14 npu BbI6Gope 060pyA0BaHNA N YCTAHOBOK A1/11 30H. B KOTOPbIX CyLlecTByeT
0oMnacHOCTb BO3AelCTBMA roproyero TymaHa, He TpebyeTcs.

3 HacToAwwmii cTaHfapT paccmaTpuBaeT 30HY Kak TpeXmMepHoe NPoOCTPaHCTBO.

4 ATMOCepHble YCI0BUSA [0MNYyCKaloT BO3MOXHOCTb U3MEHEHUS AaB/iIeHNA U TemnepaTypbl BbIlle U HUXe 3TasloOH-
Horo ypoBHSA 101,3 k/la (1013 mb6ap) 1 20 "C (293 K) B cnyyasnx, Koraa aTm M3MeHeHUs OKasbliBalOT He3HaYnTe/IbHOe B/U-
SAAHMe Ha XxapaKTepUCTUKN B3PbIBOOMACHOCTW rOPHOYMX ra3oB 1 Napos.

5 Ha nto6oii TexHO/0rM4yecko ycTaHOBKE NOMUMO UCTOYHUKOB BOCM/IaMeHEHUs, CBSA3aHHbIX C 3/1eKTpoo6opyao-
BaHMEM. MOTyT CyLIeCTBOBATb pas/IniHble NCTOYHUKN BOCNaMeHeHNs A4pyroli npupoabl. B Takux cnyyvaax Ao/mkHbI 6bITb
TakXe npeaycMoTpeHbl Mepbl o6ecrneyeHns 6e30nacHOCTU, KOTOpble MOryT 6bITb OCHOBaHbl Ha MeToAax, npegsaraemMblix
B HacTosleM cTaHgapTe.

N3paHne opuynanbHoe
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2 HopMmaTVBHbIE CCbI/IKM

MpuBeAeHHbIE HUXe CTaHAapThl ABNAOTCA 0653aTeNIbHbIMK A8 NPUMEHEHUA HacToswero ctaHgapTa. Ansa
cTaHAapTOB C AaToi ony6aMKoOBaHUSA NPUMEHSAIOT TONIbKO yKasaHHble U3fgaHus. B Tex cnyyasx, korga gata ony6au-
KOBaHWA He yKasaHa, MpUMeHsieTcA NocfefgHee n3gaHne NpUBeAEHHOro cTaHjapTa (Bkatoyvasa No6bie Nonpasku).

IEC 60050-426 International Electrotechnical Vocabulary (IEV) — Part 426: Equipment for explosive
atmospheres (MexayHapoaHbli anekTpoTexHU4Yeckuii cnosapb (M3C). Mnaesa 426. O6opypoBaHme 4Na B3pbl-
BOONacHbIX cpef)

IEC 60079-0 Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoOnacHble
cpegbl. Yactb 0. O6opypoBaHue. O6uwmne Tpe6oBaHmn)

IEC 60079-20-1 Explosive atmospheres — Part 20-1. Material characteristics for gas and vapour
classification — Test methods and data (B3pbiBoonacHble cpefbl. HacTb 20-1. XapakTepucTukn sewecTs Ans
knaccudukaumm raza n napa. Metoabl UCNbITAHUA U AaHHbIE)

3 TepMuHBbI 1 onpeaeneHns

B HacTodAwem cTtaHgapTe NpUMeHeHbl TEPMUHBbI 1 onpegeneHna no IEC 60079-0 . a Takxe cnegytoume
TEPMUHBbI C COOTBETCTBYHOLWMUMN ONpeAeIeHUAMN:

MpumeuvaHune — [ONONHUTE IbHbIE TEPMUHBI U ONPeAesieHns, OTHOCALLMECA K B3PbIBOONACHbIM cpegam, npu-
BefeHbl B IEC 60050-426.

3.1 B3pbIiBoOonacHasna cpeaa (explosive atmosphere): Cpeaa, coctosiuas U3 CMecu c BO3yxXoM, npu at-
MocepHbIX YCNOBUSAX, TOPOYNX BeWeCTB B BUAe rasa. napa. nbijiv, BOJTOKOH UK NeTy4ynx 4actul, B KOTOpOii
nocsie BocnjaMeHeHUs NPONCXoAnUT camonogjepXuBatoleecss pacnpocTpaHeHe NaaMeHu.

[IEC 60079-0]

3.2 B3pblBOONacHasa rasdosas cpopga (explosive gas atmosphere): Cpepga, coctosuas n3 cmecu ¢ BOo3-
OYXOM. Npu aTMocepHbIX YCNOBUSAX, FOPOYNX BelWecTB B BUAe rasa, napa Maum a3po3ons, B KOTOPOW nocne
BOCMN/IaMeHeHUsA NPONCXoANT camonogepXuBatoleecs pacnpocTpaHeHne naaMeHu.

[IEC 60079-0]

MpumeyvyaHna

1 CMecCb, KOHLEHTpaUUA KOTOPOW NpeBblllaeT BEPXHUIA KOHLEHTPaLMOHHbIVA npeaesn pacnpocTpaHeHns nnameHun
(BKIP). He sBNsieTCcs B3pbIBOOMNACHOW ra3oBoli CMecbto, HO MOXET CTaTb TakoBOli. B psige cnyvyaeB pekoMeHAyeTcs pac-
cMaTpuBaTb ee Kak B3pbIBOOMNACHYIO, B HACTHOCTU, NpW Knaccudmukaumm 3oH.

2 HekoTopsble rasbl B3pbIBOONACHbI NPW KOHUeHTpauuu 100 % (Hanpumep, aueTuneH, BUHUNaueTuneH. C4H4;
napbl nponunHutpata. CH3(CH2)2N 03, napbl nsonponunnHurpata, (CH3)2CH ONO02; napbl aTunBHadupa. (CH2)2 O; rm-
Apa3uvH. napbl N2H4).

3.3 B3pbIiBOONacHas 3o0Ha (hazardous area) (4Nna B3pblBOONacHO! ra3oBoii cpegbl): YacTb 3am-
KHYTOFO MW OTKPbITOFO NPOCTPaHCTBA, B KOTOPOM MPUCYTCTBYeT UM MOXeT o6pa3oBaTbCcs B3pbiBOOMNacHas
razoBas cMecb B 06bemMe, TpeGyllWwem cneynanbHblX Mep 3aWmnTbl NPU KOHCTPYUPOBAHUU, U3FOTOBNEHUMN U
akcnnyatauum o60pyaoBaHuS.

3.4 B3pbIiBOo6e3onacHass 30Ha (non-hazardous area) (4NnA B3pblBOOMAaCHOI rasoBoil cpeabl): YacTb
3aMKHYTOTO M/ OTKPbITOrO NPOCTPAHCTBA, B KOTOPOM OTCYTCTBYET B3pblBOONacHasi cpefa Bo6beme, Tpebytouem
cneymnanbHbIX Mep 3aWUTbl NPU KOHCTPYMPOBAHUWN, U3TOTOB/IEHUN, MOHTaXe 1 aKcnayatauumn o6opyaoBaHuns.

3.5 kf1acchbl B3pbIBOOMNACHbIX 30H (zones): B3pbiBOoOMNacHbIe 30Hbl NOAPAa3AeNsloTCSA Ha Kiaccbl B 3aBU-
CMMOCTM OT HaCTOTbl U AIUTENTBHOCTW MPUCYTCTBUS B HUX B3PbIBOONACHOW ra3oBOi cpeAbl, Kak ykazaHo HuxXe.

3.6 30Ha knacca 0 (zone 0): 30Ha, B KOTOPOIi B3pblBOONAacHas rasoBas cpefa NPUCYTCTBYeT MOCTOAHHO
WN B TedeHue ANIMTeNIbHbIX NEPUOAOB BPEMEHU UMW HYacTO.

NMpumMmeyaHune — O6Ga TepMnHa — «B TeUYEHUE ANNTENBHOIO NEPUOAA BPEMEHU» U «4ACTO» WUCNOSb3YHOTCS,
4TO6bI MOKa3aTb BbICOKYIO BEPOSATHOCTb NPUCYTCTBUS NOTEHUMaIbHO B3PbIBOOMNACHON cpefbl B 30HE, NO3TOMY HEeT Heo6-
XO4UMOCTU AaBaTb KOJIMYECTBEHHOE ONpeaesieHne 3TUX TEPMUHOB.

3.7 30Ha knacca 1 (zone 1): 30Ha, B KOTOPOW CylwecTByeT BEpPOATHOCTb MEPUOANYECKOTO UK cnyyvaii-
HOTO MPUCYTCTBUS B3pbIBOONACHOI ra3oBOi cpefbl B HOPMasibHbIX YCNOBUAX 3aKCnayaTauunm.

3.8 30Ha knacca 2 (zone 2): 30Ha, B KOTOpPOi/i BEPOSATHOCTb 06Gpa3oBaHWsA B3PbIBOOMNACHOW rasoBoii
cpeAbl B HOPMabHbIX yCNOBUAX 3KCNlyaTaluy MmasoBeposTHa, a eC/l OHa BO3HMKaeT, TO Cyl|ecTBYeT Henpo-
AONKNTENbHOE BpeMS.

[IEC 60050-426]
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NMpuvumMeuaHunme — YacToTy BO3HUKHOBEHWS U 4/INTE/ILHOCTb NPUCYTCTBUS B3PbIBOONACHOI ra3oBoii cpeabl 40-
nyckaeTcsi onpefensTb No NpaBuiaMm (Hopmam) A COOTBETCTBYIOLWMX OTpac/aeli NPOMbIWAEHHOCTN WU NPUMEHEHWIA.

3.9 UCTOYHUK yTOoukun (source of release): dnemeHT TexHOonornyeckoro o6opyfoBaHns, U3 KOTOPOro
roptoumnii ras, nap. TymMaH WU XWUAKOCTb MOTYyT BbiCBO60ANTLCSA B aTMocdepy B o6beme, AOCTATOYHOM ANs
o6pa3oBaHUs B3pblBOONACHOI ra3oBoii cpeabl

[IEC 60050-426]

3.10 cteneHb yTeukun (grades of release): CywecTBYOT TP OCHOBHble CTEMEHU YyTeUYKU, NMepevyncreH-
Hble HUXe B nopsijke y6biBaHUS 4acTOTbl U1 BEPOSATHOCTU NPUCYTCTBUA B3PbIBOOMACHOW ra3oBoii cpeAbl:

a) NOCTOSAHHAA yTeuka;

b) nepBoOii cTeneHu:

C) BTOPOW CTENEHMN.

MNCTOUHUNK yTEUKN MOXET XxapakTepusoBaTbCs N06GON CTENEHbIO YyTeUKN UK UX COYeTaHUEM.

3.11 nocTofAHHaA (HenpepbliBHas) yTouka (continuous grade of release): YTeuka, koTopas cyuwecTByeT
NOCTOAHHO, MPOMCXOANT YacTO UK cyulecTBYeT ANINTe/IbHOE BPeMS.

3.12 yTeuka nepBoii cteneHun (primary grade of release): YTeuka, nosiB/ieHMe KOTOPOW HOCUT Nepuo-
AVdeckuii nnu cnyvaliHblii xapakTep Npu HOPMasbHOM pexume pa6oTbl TEXHOTOTNYECKOro 060pPYyA0BaHUS.

3.13 yTeuka BTOpoW cTteneHn (secondary grade of release): YTeuka, KoTopasi OTCYTCTBYeT Npu HopMasb-
HOM pexunmMe paboTbl TEXHOOTMYECKOro 060py0BaHNA, a eC/IN OHa BO3HMKAEeT, TO PeAKO 1 KPaTKOBPEMEHHO.

3.14 NHTeHCMBHOCTb (CKOPOCTb) yTeuku (release rate): KonmuecTBo roptoyero BouwecTsa Unu napa,
BblCcBOGOXAalOWeeca B eAUHNLY BPEMEHU U3 NCTOYHUKA YTEeUKN.

3.15 HopManbHbIi pexum pa6oTbl (normal operation): Pexnm pa6oTbl 060pyA0BaHMA, NPY KOTOPOM €ro
XapaKTepPUCTUKN Haxo4sATCA B nNpejeniax 3HauYeHWUi, ykasaHHbIX U3roTOBUTENleM B TEXHWYECKON fOoKyMeHTaLnm.

MpumeyvaHuns

1 He3HaunTenbHasn yTeyka roproyero BelecTBa Jo/HKHa pacCMaTpnBaTbCs Kak HOPMasibHbI pexxuvm. Hanpumep, yTeuky
13 YNNOTHEHW, HaxoAALWMXCS B KOHTaKTe C roployMM BeLLLeCTBOM BHYTPU 060PYy/J0BaHUS, pacCMaTpUBAtOT Kak He3HaunTeIbHYO.

2 ABapuu (Hanpumep, NoBpexJeHne ynaoTHeHWI A Hacoca, MPOKNaAoK haHLeB Uy cny4vaiHblili BbIGPOC roptoyero
BellecTBa), TpebyloLne CPOUHOI OCTaHOBKN UM peMOHTa 060py/J0BaHNSA, He pacCMaTPUBatOT Kak HOPMasibHbIi pexum.

3 HopMasbHbIii pexum paboTbl BK/IOUaeT B ce6s1 NyCKOBbIe YC/TIOBUS U YC/IOBUSA BbIK/TIOUEHUS.

3.16 BeHTMnauua (ventilation): MepemeweHne BOo3ayXa N ero 3amel,eHne CBEXMM BO3AYXOM noj fei-
CTBMEM BeTpa UM C NOMOLLbI0 NCKYCCTBEHHbIX CPeACTB (HanpuMep, NPUTOYHbIX U BbITSXHbIX BEHTUIATOPOB).

3.17 HUXHWUI KOHUEHTpauWOHHbI npepen pacnpocTpaHeHnsa nnameHun, HKMP (lower explosive
limit, LEL): KoHUueHTpaLuuns roptoyero rasda unm napa B Bo3Ayxe, HWXXe KOTOPOW B3pbiBOONacHas rasosas cpega
He obpa3yeTcsH.

[IEC 60050-426]

3.18 BepxHUli KOHUEHTpPaLuWOHHbIN Npeaen pacnpocTpaHeHus nnameHun, BKMNP (upper explosive
limit, UEL): KoHueHTpaLunsa roptoyero rasa uav napa B Bo3Ayxe, Bbllle KOTOPOW B3pblBOOMNacHas rasosas cpega
He o6pasyeTcs.

[IEC 60050-426]

3.19 oTHOCUTeNbHaA NNOTHOCTL rasa nnu napa (relative density of a gas or a vapour): OTHoOweHne
NAOTHOCTW rasa uam napa Kk NIOTHOCTU BO3AyXa NpuY OANHAKOBbIX 3HAYEHUSAX AaB/eHUsA nTeMmnepartypbl (N10T-
HOCTb BO3AyXa paBHa 1).

3.20 roptounii matepuan (BewectBo) [flammable material (flammable substance)]: Matepuan, cno-
CO6HbIi camMoBO3ropaTtbca Wan o6pas3oBbIBaTb roploYnii ras. nap Uamn asposonb.

3.21 roptoyasa xumakocTb (flammable liquid): XunakocTb, cnocobHas o6pa3oBbiBaTb roptyne napbl B
NPOrHO3UPYyeMbIX YC/TOBUSAIX NCMNO/Tb30BaHUSA.

MpunmeyaHwns

1 NMpumMepoM NPOrHO3NpPyembIX YCNOBUI NCNONbL30BaAHNA MOXET CYXUTb CUTyauus, B KOTOPOK roproyas XuakocTb
npuMeHseTCs Npu TemnepaTtypax, 6/IM3K1X K TOUKe BOCMNIaMEHEHUSA U/ MPeBbILAWNX ee.

2 laHHOe onpepeneHne Mcnonb3yeTca ANA Knaccuurkaumm onacHblX 30H U MOXET OTIMYaTbCca OT onpegeneHunii
roproyeit XnakocTu, NpMMeHseMblX B APYrMX Lensx, HanpuMmep, B npasBuaax knaccudukaumm roproumx XuakocTei npu
TpaHCnopTMpOBKe.

3.22 roptounii raz unm nap (flammable gas or vapour): a3 nau nap. KOTopblii B CMeCU C BO34yXOM B
onpeaeneHHon nponopuun o6pasyeT B3pbIBOONACHY ra3oByl cpegy.

3.23 roptounii asapos3onb (flammable mist): Menkne kannau roproyer X1UAKOCTU, paccessiHHble B BO3ayxe

1 o6pasylolme B3pbIBOOMNACHYO CMeCh.
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3.24 temnepaTtypa Bcnblwku (flashpoint): HanmeHblas TemnepaTypa XUAKOCTHU, NP KOTOPOW B onpe-
AeNeHHbIX CTaH4apTM30BaHHbIX YC/IOBUAX Ha/j ee NOBEepPXHOCTbI0O 06pa3yeTcs CMeCb NapoB C BO34yXOM, CNo-
cobHas BOCNaMeHATbLCA.

3.25 Touka kmneHusa (boiling point): TemnepaTypa XWUAKOCTW, KUMNSALWEA Npu AaB/IeHUN OKpYyXatoliei
atmocdepbl 101,3 kMa (1013 mb6ap).

MpumedyaHune — [nA cMecei xuakocTell 3a Ha4yasibHY TOUKY KMNEHWUSI MPUHUMAIOT HaMMeHbllee 3HaYeHne
TOYKM KMNEHUSI OfHOI U3 XMAKOCTeli B NpefcTaB/ieHHOlN cMmecu, onpejesieHHYI0 Npu cTaHJapTHO na6opaTopHoii gnc-
TMnnauun 6e3 hpakLMoOHNPOBaHUS.

3.26 paBneHWe HacblWeHHOro napa (vapour pressure): [laB/fieHne, NpU KOTOPOM TBepJOe Bel,ecTBO
VN XUAKOCTb HAXOAMUTCS B COCTOSAHUM PaBHOBECUSA C COGCTBEHHbIMY NapamMu. 3TO 3Ha4YeHMe 3aBUCUT OT Be-
uectBa U TemnepaTypbl.

3.27 TemnepaTypa caMOBOCMN/laMEHEHUS B3PbIBOONACHOW rasosoi cpeabl (ignition temperature of an
explosive gas atmosphere). HaumeHbllasi TeMnepaTypa HarpeToii NOBEPXHOCTH, KOTOpas B 3afjaHHbIX YCN0BUAX (B
cooTBeTcTBMM Cc IEC 60079-4 (1)) BOCN/NaMeHSAET roptoyne BelecTsa B BUAe rasa unm napa B CMecu ¢ BO3ayxOM.

[IEC 60079-0]

3.28 pa3mep (MPOTSAXEHHOCTb) 30HbI (extent of zone): PaccTosiHne B N060M HanpaB/ieHWU OT uC-
TOYHMKA YTeYku [0 TOUKW, rae rasoBo3jyllHasi cmecb pasbaBfiseTcsa BO3AYXOM A0 KOHLeHTpauuu MeHblie
HVXXHET0 KOHLEHTPaLMOHHOIo Npejena pacnpocTpaHeHnsa NaaMeHu.

3.29 cxuxeHHblli rtoptounii ras (liquified flammable gas): Foptouyee BewecTBO, KOTOPOE XPaHAT WUAN
TPaHCNOPTUPYIOT KaK XUAKOCTb U KOTOpPOE Npu TemMnepaType okpyxatoleid cpefbl U aTMOCHepHOM JaBneHnn
npeactaBnseT co60ii roproymnii ras.

3.30 nonHbIA oTKa3 (catastrophic failure): Cutyauuns, He yuntbiBaemas fO/IXHbIM o6pasomM U npuBoas-
uas K 3Ha4MTeNbHOI yTeuke ropioyero matepuana.

MpumeyvaHwuns

1 B HacTosleM cTaHAapTe MOJHbI OTKa3 O3Ha4yaeT, Hanpumep, KPyMHble aBapuv, Takme Kak paspylieHune xXvmu-
4ecKOoro peaktopa Wnu KpynHomaclwTabHbli 0Tkas o6opyaoBaHMa unu TpybonpoBoga, Takoi Kak nosiHoe paspylueHue
dnaHua uam ynioTHeHUS.

2 B knaccuduKauuy 30H y4nTbIBatOTCA TO/IbKO OTHOCUTENIbHO OTPaHUYEHHbIe YTEUKN UK KOIMYeCcTBa BeLLecTB npu-
MeHUTENIbHO K HOPMasIbHbIM YC/TIOBMAM 3KCMyaTtauum Ui nporHo3nupyemMbiM OTKasam.

3.31 Pepgkas HeucnpaBHoOCTb (rare malfunction): Tun HeMcnpaBHOCTW, BO3HUKal WM TONBKO B peakKnx
cnydasx.

NMprmeuyaHne — BHacToAWeEM CTaHAAPTE K PeAKMM HEMCNPABHOCTAM OTHOCUTCS 0TKa3 060CO6/IEHHbIX U aBTO-
HOMHbIX aBTOMATUYECKUX WU/ PYUHbIX YCTPOICTB yrnpaB/ieHnsi TEXHO/IOTMUYECKUM MPOLLeCCOM, KOTOPbI/ MOXET 3anyCcTuTb
LENOYKY COBbITUI, CMOCOBHbIX MPVMBECTM K 3HAYNTENIBHON YyTEUKE rOpPHOYMX BeLecTB.

4 O6wme NoNoxeHma

4.1 MpuHuunbl 6e30MacHOCTM

TexHonornyeckoe o6opyjosaHue, cBA3aHHOe C NepepabOTKOW UAM XpaHeHWeM roprouYnx matepuanos,
crnepyeT NPoekTMpPoOBaTh, 3KCNyaTMpoBaTb U 06CAYXMBaTb TAKUM 06pa3oM, YTOGbI YTEUKM FOPOYMX BELLECTB,
W. cnepoBaTesibHO, pasMepbl B3pbIBOOMNACHOI 30HbI B HOpMasnbHOM pexume paboTbl U Npu aBapusx 6binu
MWUHUMaNbHbIMMW NO YacToTe, A/INTETLHOCTU M KO/IMYeCTBY BbICBO60X/4aeMOro roptoyero seljecrBsa.

Ha paHHUX 3Tanax pa3paboTkuM NpoekTa TeXHO/I0rM4Yeckoro o60pyA0BaHNs HEO6XOAMMO NPOBeCTH 06-
cnepoBaHWe Tex YacTell TexHONOrMYeckoro o6opyAoBaHUS U CUCTEM, KOTOpble MOTYT cTaTb WMCTOYHMKaMU
yTEUKM roployero BeljecTBa, U PacCMOTpeTb BO3MOXHOCTb U3MEHEHUA WX KOHCTPYKLUWUU, YTOGbI CHU3NUTb [0
MUHUMYMa BEPOSITHOCTb U HACTOTY TakMX yTeuyek, a Takke KO/IMYECTBO U MHTEHCUBHOCTb BblZe/IEHUSI Toptloye-
ro BeujecTBa.

370 HEO6XOAMMO yUnTbiBaTb NPU ONpeAesieHNN Knacca 30Hbl.

Mpu 06CNyXMBAHUN TEXHOMOTMYECKOTO 060PYA0BaHUA B YCIOBUAX, OT/INYHbIX OT HOPMasibHOTO pexunma
pa6oTbl, HaNpUMep, BO BPeMsi Nycka B 9KCMNayaTaLuto nam Texo6cnyxnuBaHus, pasmepbl B3pbIBOONACHON 30HbI
MOTYyT OT/IM4aTbCSA OT YCTAHOBJ/IEHHbIX B COOTBETCTBUW C NPOBEAEHHOI Knaccudukauneir. B Takux cnyvaax
6e30MacHOCTb f0/1KHa ObITb 06ecnevyeHa NCNOMIb30BAHUEM ChelnanbHbIX CPEACTB 3alnTbl 1 060pyA0OBaHUS.

B cuTyaumnax, korga MoxeT o6pa3oBaTbCsa B3pblBOONAacHasi ra3oBas cpefia, He0o6X0A4NMMO NPUHATL cneay-
e mepbl o6ecneyeHnn 6e30nNacHoOCTu:

4
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a) yCTpPaHUTb BO3MOXHOCTb BO3HUKHOBEHMSA B3pPbIBOOMNACHO ra3oBoli cpefbl BOKPYr MCTOYHUKA BOCNAa-
MeHeHUs; nnn

b) yCTPaHUTb UCTOYHUK BOCMIAMEHEHUSA.

B cnyuasix korga HeBO3MOXHO o6ecneynTb ykasaHHble MOpbl 6e30macHOCTU, cpeAcTBa 3aWuUThl, Tex-
Honornyeckoe o6opyaoBaHue, CUCTEMbI M CNOCOG NPOBeAEHNS TEXHOMIOTMYECKOro npouecca AO0/XHbl 6biTh
TakumMu, 4To6bl BEPOATHOCTb OJHOBPEMEHHOIO Ha/lMynsA a) B3PbIBOONACHOI rasoBoii cpefAbl U b) NCTOUYHUKA
BOCM/laMeHeHNa 6blfla HUXe AONYyCTUMOrO YPOBHS.

Heo6xoaumblii ypoBeHb 6€30NacCHOCTU MOXeT 6blTb o6ecneyeH NpUMMeHeHUEM Kak OAHOW M3 nepeync-
NIeHHbIX Mep. eC/IN OTO NPU3HAHO 3PP EKTUBHBLIM, Tak U NUX cOYeTaHNEM.

4.2 Uenwu knaccudunkaummn 30H

Knaccudukayuma 30H — 3TO MeTo[ aHanunsa okpyxatlwe cpelbl, B KOTOPOA MOXeT NpucyTcTBoOBaTb
B3pblBOONacHasa rasoBas cpeja, NPOBOAUMbINA ANA Bbl60pa U yCTaHOBKMN 3/1eKTpoo6opyA0BaHNA, aKcnyaTa-
LA KOTOPOro B NPUCYTCTBUM AaHHOI cMecK fo/xHa 6bITb 6e3onacHoli. Knaccudurkaumio npoBoAAaT C y4eToMm
XapakTepucTukK BoCcN/laMeHeHNs rasa uav napa, Takux Kak aHeprua BocnsamMmeHeHus (kaTteropus B3pbiBoonac-
HOW cmecwu, KoTopas onpejensaeT rpynny o6opyAoBaHnsA) n TemnepaTtypa BOCMJaMeHeHUsA (TemnepaTypHblii
Knacc).

Ha npakTuvke o4YeHb TPYAHO rapaHTMpoBaTb 3IKCM/yaTaluMio MPOMbILW/IEHHbIX 06bEeKTOB, CBA3AHHbLIX C
MCnosb30BaHWEM FOplOYNX MaTepuasosB, Takum 06pa3om, 4YTo6bl B BO3[yxe OTCYTCTBOBa/AU roptoune rasbl u
B 3/1eKTpPo0o60OpYyAOBaHMN HE BO3HUKA/IM UCTOYHUKN BOCMIaMeHEeHNA. M03TOMY NpM Ha/M4YMKN B3PbIBOOMNACHOM’
rasoBoi cpepabl criefyeT UCNOMb30BaTh 3/1€KTPOOGOPYyAOBaHNE, KOHCTPYKLUA KOTOPOTO CHMXaeT 4,0 MUHUMY-
Ma BEPOSATHOCTb BO3HWKHOBEHWS NCTOYHWKA BOCM/aMeHeHUA. I HanpoTuB, eC/IM BEPOATHOCTb BO3HMKHOBE-
HWA B3PbIBOOMACHOW ra3oBoii cpefbl Mmana, TO Tpe6oBaHWA K YPOBHIO B3PblBO3aWUTbl KOHCTPYKLUWN 3/1€KTPO-
ob6opypoBaHNA MOryT 6biTb MeHee XXeCTKUMU.

Mocne BbLINOMHEHUA Knaccudukaunmm 30H NPOBOAAT OLLEHKY puUCKa, 4YTO6Gbl OLEHUTbL NoTpe6HOCTL B
npuMmeHeHnn o6opynoBaHna ¢ 60siee BbICOKMM UAn 60/1ee HU3KMM MO CPpaBHEHUI C 06bIYHO HEO6XOANMbBIM
YPOBHEM 3aliNTbl B COOTBETCTBUU C NMOCNEACTBUAMMN BOCMaMeHEHNS B3PbIBOOMACHOW cpefbl. Tpe6oBaHUsA
K YPOBHIO 3alnTbl 060pyAOBaHNA 3anucbiBaldT COOTBETCTBYOW MM 06pasoM B JOKYMeHTax W Ha uyepTexax
knaccudmnkaymm 30H 418 NpaBUIbHOro Bbibopa o60pyaoBaHus.

OuyeHb peAKo NPOCTbIM 06Cnef0BaHMEM YCTAHOBKN UM ee KOHCTPYKLUM MOXHO YCTaHOBUTb, Kakue 4Ya-
CTV YCTAHOBKM OTHOCATCS KOJHOMY U3 TPeX K/1accoB B3pbIBOOMACHbIX 30H (knaccy 0.1 wnwn 2). Mpwu knaccudu-
KalunMmn B3pbIBOOMNACHbIX 30H HEO6X0ANMMO NPOBOAUTL AeTa/lbHbI aHa/IM3 BO3MOXHbIX YC/IOBUIA BO3HUKHOBEHUS
B3pbIBOOMNACHOW rasoBoii cpegbl.

MNpeaBapuTenbHO Ha MepBOM 3Tane knaccudukauuym cnegyet OUEHUTbL BEPOSATHOCTbL BO3HUKHOBEHUS
B3PbLIBOOMNACHO rasoBoli cpeAbl, UCXOAA U3 onpefeneHuns 30H knaccos 0, 1 n 2. ToNbKo nocsie onpejeneHns
COBOKYMHOCTM 3HaYeHWUli — BO3MOXHOW 4aCTOTbl U A/IMTENbHOCTU YyTeukn (CnepoBaTesibHO, U ee CTeNeHun),
CKOPOCTU UCTEYEHNS U KOHLeHTpauuyu roproyero BelwecTBa, CKOPOCTU UCTEUYEHUA, HA[EeXHOCTN BEHTUAALUN
n Apyrux pakTopoBs, BANAKWNX Ha knaccudukaumio n/mnu pasmep 30Hbl, MOXHO YCTaHOBUTb BO3MOXHOCTb
BO3HWKHOBEHWNSA B3PbIBOOMNACHOW ra3oBoli cpefabl.

Takoii nogxon TpebyeT NOAPOGHOro aHannsa Kax/Aoro ajleMeHTa TeXHO/I0TMYECKOro o60pyA0BaHus,
copgepxal,ero ropounii matepuan uU. cnepoBaTeslbHO, CNOCOGHOTO CTaTb UCTOYHUKOM YTEUYKM TFOPHOYMX
Bel ecTB.

CnepyeT CTpeMUTbCA K TOMY, 4TOGbl HACMO M pa3mepbl 30H knaccoB 0 naAn 1 661V MUHUMabHLIMKU. 3TO
MOXeT 6bITb 06ecneyeHO BbIGOPOM KOHCTPYKLUMN TEXHONOTNYECKOro 060pyA0BaHNsA U yCIOBUAMU €ro 3KCMy-
aTauun. Heo6xoanmo o6ecneynTb, YTOGbI arperatbl U YCTAHOBKM B OCHOBHOM OTHOCUJ/INCbL K 30He Kflacca 2 1
He 6bINI B3pbiBOONacHbIMKU. Ecnn yTeuka roptoyero sewjecTsa HensbexHa, He0O6X0AMMO NUCNONb30BaTh Takoe
TexHosnornyeckoe o6opygoBaHne, KOTOpoe AB/AETCA UCTOYHMKOM yTeuyeK BTOPOW CTeNeHu, a ecam n 370 He-
BO3MOXHO. T.e. KOrga Hensb6exHbl yTeuku NepBoil CTeNeHN UIN OHN NOCTOSAHHble (HenpepbIiBHbIE), TO UX YNCO
N WHTEHCUBHOCTb A0/IXHbl 6bITb MUHUMaNbHbIMK. MPKU KNaccu@UKaLM 30H NepeyYnciieHHble NPUHLUNBLI UMe-
10T rnaBHOe 3HayYeHue. [lNA CHUXEHNSA YPOBHSA B3PbIBOOMNACHOCTM 30Hbl KOHCTPYKLUA, YyCNOBUA 3KCnayaTaunm
N pasMelijeHne TeXHO/IOTMYeckoro o6opyoBaHNA AOMXHbI 6blTb TakMMK, YTOGbLI faxe NPU aBapuax yTeuka
roptoyero BeuwecTsa B atmocdepy 6bly1a MUHUMaNbHOW.

NMocne ycTtaHOB/IEHUA K/lacca 30Hbl 060pyA0BaHNS 1 0D OPMIEHNSA COOTBETCTBYOLWNX JOKYMEHTOB He A0-
nyckaeTcsl 3amMeHa 060py/0BaHNsA NN N3MEHEHWEe X0a BeJeHNss TeXHONIOrMYecKoro npotlecca. 3T0 BO3MOXHO
TONIbKO C cOrflacusl yNnosIHOMOYEHHOro nuua (opraHnsaunmn), oTeBevalero 3a knaccumukayno 30H. HecaHkuu-
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onMpoBaHHble AeNCTBUA B 3TON 06/1aCTM MOTYT NPUBECTU K U3MEHEHWIO YPOBHSA B3PbIBOOMACHOCTUN 30HbI. Heo6-
XxoAanmMo ob6ecneynTb, 4TO6bLI BCe 060pyAOBaHMNe, onpeAensatolLee KNacc 30Hbl, Npowealee Texob6cnyxmBaHue,
6bI/1I0 TUW,aTe/TbHO NMPOBOPEHO BO BPEMS M MOC/e MOHTaXa A8 rapaHTUM COXPaHeHWUs UM L,esIOCTHOCTU NepBo-
HayaNbHOW KOHCTPYKUWKN, BAnAOLWeENR Ha 6e30nacHOCTb, Nepej HavyasoM AafibHelweli akcnayataumn.

4.3 KomMneTeHTHOCTb nepcoHana

Knaccudukaumsa 30H J0/KHA NMPOBOAUTBLCS CneuvanncTtaMu, 3HalLWMMN CBOWCTBA FOpPYNX mMaTepua-
NI0B. TEXHOJIOTMYECKNIA npouecc n o60pyfo0BaHMe, COBMECTHO C MHXeHepaMu no 6e30nacHOCTU, 3/eKTpuYe-
CKOMY Y MeXaHW4eckKoMy 060pyA0BaHMI0 U APYTUM KBa/IMPULMPOBAHHBIM TEXHUYECKUM NepcoHasioMm.

5 MeTtop, knaccudumkaumm 30H

5.1 O6uwme NOMOXeEHNSA

B cnegytiowux nogpasgenax cojepxarcsa pekomMeHAauuum no mMetony knaccudukaumm 30H. B KOTOPbIX
MOXeT nNpucyTcTBOBaTb B3pbiBOONacHas rasoBas cpeja. [lpumep NocTpoeHUs anroputma Ana knaccudumka-
LK1 B3PbIBOOMACHbIX 30H NpuBeAeH B NpunoxeHun E (cm. Bknagky).

Knaccudukaumsa B3pbIBOOMACHbIX 30H J0/KHA 6GblTb NPOBeAeHa A0 MycKa YCTaHOBKMW, KOrja yxe nme-
I0TCS B HaNMNUUM 1N YyTBEPXAEHbl UCXOAHbIi TEXHONMOrMYECKUn npouecc, NPUHUMNNAaNbHbIE CXeMbl 3/1€KTPO-
TEXHUYECKNX YCTPOWCTB M 06W NI NNaH TeppuTopun. Pe3ynbTaTbl NepBoHavYanbHOW Knaccudukayuy AOKHbI
nepecmaTtpmMBaTbCs B TeHeHUe nepuoja aKcnayataynm ycTaHOBKU.

Bcerga Heo6x0AMMO yUUTbIBaTb TUM, YAC/IO U MECTOHAXOXAEeHNe Pa3/InyHbIX NOTEHLMANbHbIX TOYEK Bbl-
AeneHnn rasa, YTo6bl TOYHO ONpPeensATb KNacC 30Hbl U €B rPpaHunLbl MPU OCYLW eCTB/IeHUN 06w el oLueHKN. KoH-
TPO/b hYHKLNOHANBbHO 6€30NaCHOCTU MOXET CHU3UTb BO3MOXHOCTb BO3HUKHOBEHUS NCTOYHMKA BblAeNeHUs
B3PbIBOOMNACHOW ra3oBoil cMecun M/Mnun BbigenseMblin 06beM. M03TOMY KOHTPOAb PYHKLUMOHaNbHOU 6e3onac-
HOCTV MOXHO YYUTbIBaTh NPU kNaccudukayuy B3pbiIBOOMNACHbIX 30H.

5.2 Knaccudukayuma ¢ nomMou b0 pacyeTa UCTOYHUKOB yTeuKu

Knaccudukaums MoXeT NPOBOAUTLCS C MOMOLbIO pacyeTa MCTOYHUKOB YTEUKU C YHETOM JaHHbIX CTaTh-
CTUYECKON N YNCNEeHHON OLEeHKN ANs1 faHHOTO hakTopa.

dopMynbl ANA onpefenieHNss CKOPOCTU yTeUYKn NpuBeAeHbl B NPUIoXeHun B. 370 obuenpuHaTtblie dop-
MyJibl. KOTOPbIE MOTYT UCMNO/Ib30BATLCA 4/11 pacyeTa CKOPOCTU YTeUKN B 3aAaHHbIX YC/TOBUAX.

MeToguka pacyeTta ANs OLEHKW BEHTUASILMM NMpUBeAeHa B NpuaoxeHun C. OTU pacyeTbl He ABASOTCSA
YHWBEPCA/IbHO MPUMEHUMbIMMU U MOTYT OKa3aTbCsi HE4OCTOBEPHbIMU B HEKOTOPbIX CUTyaLUaX.

Lpyrve Buabl pacyeToB, HaNnpuUMep, BblYWCAUTENbHASA FUAPOAUHAMUKA, MOTYT WCMONb30BaTbCs AN
OLEHKWN B HEKOTOPbIX CUTyaLmnsix.

Bo BCex criydasx Heo6X0AMMO NOATBEPAUTb, HTO METOA BbIYMC/IEHUA U UCNOMb3yeMble UHCTPYMEHTbI
COOTBETCTBYIOT CUTyaLnUU, NN NPUMEHATb UX C HEOBXOAWMbBIMM Mepamy NPefoCTOPOXHOCTU. Jluya, NPoBo-
AAUWVE OLEHKY, TAKXe 4O/HKHbI MOHWMAaTb OTPaHUYEHUA UNN TPe6OoBaHUS K UCMNOJIb3YEeMbIM MHCTPYMEHTaM A4Ns
AOCTUXEHUA HEO6XOAUMbIX Pe3y/ibTaToB.

5.3 Ucnonb3oBaHWe HarNsAgHbIX NPUMEPOB U NpaBu

[fonyckaeTcs NPpMMeHeHMEe OTpac/eBbIX NMPaBu/ U HaLWOHa/IbHbIX CTaHAAPTOB, COAepXalnx pPyKoBOACTBO
WNu nNpumepbl AN 4AHHOTO NMPUMEHEHUS 1 COOTBETCTBYHOLWNX 06W MM NPUHLMNAM HAacTOSIWero cTaHgapra.

B npunoxeHun D onpeaeneHbl HEKOTOPbIE CylL eCTBEHHbIE NpaBuaa, NpuMeHseMble B OTpacau, B KOTO-
PbIX COAEPXUTCA AONONHUTENbHAA MHOPMAaLMA, a Takke NpuMepbl. B Lesom, npuMepbl OCHOBaHbl Ha nNpefa-
NOMIOXEHWUMN. UTO NPOBOAUTCA Hag/exaliee TexHUYeckoe 06CNyXMBaHue yCTaAaHOBKU U 060pyA0BaHuUSA.

3Tn Nnpumepbl MOTYT 6bITb HEMPUMEHUMbI B CUTyaLnax, Korga.

a) yTeyka O4YeHb BesiMka WUAM O4YeHb Masa (B Takux criydyasax MOryT noTpe6oBaTbCa BblIYMC/EHUS pac-
cenBaHuA);

b) KOHCTPYKUMSA AAHHOW YCTAaHOBKM HEe COOTBETCTBYET HalUMOHaNbHbIM WAW OTpac/ieBbliM cCTaHAapTam;
wnn

C) NPUMEHSAT BEHTUNSALWIO, WHEPTHble rasbl, NApOU30NALNI0 UIN ApYyTrhne MeToAbl AN YMEHbLeHUus
CTeneHn Uan ypoBHSA BEPOSTHOCTM ONACHOCTW UKW pucka ANs onpefesieHHOl onacHo 30HbI.

K chakTopaM, cCNOCOGHbLIM MOB/IMSAATL HA WHTEHCUBHOCTb YTEYKM W. ClefoBaTesibHO, pasMep 30H. nosic-
HEHHbIM Ha NpuMepax, OTHOCAT cneaytowue:

6
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a) ICTOYHUK yTeUKkn: OTKPbITass MOBEPXHOCTb XUAKOCTU

B 60MbWWHCTBE C/iy4yaeB TeMnepaTtypa XUAKOCTU 6yAeT HUXe 3HAYeHUs TemnepaTypbl KMNEHUS, 1N KO-
nnyecTBO Bblgensiowerocs napa 6yAeT, B OCHOBHOM, 3aBUCETb OT CleAyOWMX (hakTOpoB:

-TeMnepaTtypa XUAKOCTHU:

- 3HaUYeHWs faB/IeHUA NapoB XUAKOCTU NpU TemnepaTtype B6/IM3N ee NOBEPXHOCTU:

- pa3Mepbl NOBEPXHOCTU UCNAPEHUSA;

-BEHTUNALUA N BUXEHNE BO3AYXA;

b) ICTOUYHUK yTeUkun, hakTU4eckym MTHOBEHHOE NCMapeHne XNAKoOoCTN (Hanpumep, U3 CTpyu Mnu npu pac-
nblIeHNN).

MocKoNbKy BbiNycKaemas XUAKOCTb UCNapsieTcs NpakTMYeckn MFHOBEHHO, MHTEHCUBHOCTb BblAeNeHus
napa paBHa pacxoAy XWUAKOCTU, KOTOPbIli 3aBUCUT OT ceAylo WX hakTopos:

- AaBnieHne XNAKocTH,

-TeoMeTpuUsi NCTOYHUKA YTEUKN.

Ecnun XnMaKocTb He ncnapsieTcsi MTHOBEHHO, TO HEO6X0AMMO paccMmaTpuBaTb 601ee C/IOXHY cuTyauuio,
NOCKOJIbKY Kannwu, CTPyu XWAKOCTU U CKOMNMIEHUSI XUAKOCTM MOTYT co34aTb OTAENbHbIE UCTOUYHUKMN YTEYUKN;

C) CTOYHUK yTeukn: yTeuka rasoBoii cmecu.

Ha MHTEHCMBHOCTb YTeUKU rasa BAUSIOT cregytouine paktopbl:

- 3HayeHWe faBneHNA BHYTpu o6opyfoBaHUSA, COAepXallero ras;

- MONlekKynapHasa macca;

-TeoMeTpus UCTOUYHUKA YTEUKM;

- KOHUEHTpaunsa roptoyero raza B BbICBO60XAaeMOi cMmecu.

MpumMmepbl NCTOYHMKOB U MHTEHCUBHOCTMU YTEeUYKN NPUBEAEHBI B NpUNoxeHun B.

5.4 YnpouweHHble MeToAbl

Ecnun n3-3a oTCYyTCTBUA NOAPOGHbLIX A@aHHbIX UIN ONbITa 3KCNyaTauun HEBO3MOXHO W/IN HexenaTenbHO
NPoOBOAUTb OLEHKY PacCTOAHWI OT MHAUBUAYa/IbHbIX NCTOYHUKOB YyTeYKW, 4OMNYCKaeTCsA UCNO/b30BaTb YyNpo-
WleHHbIW MeToA.

OueHKa C NOMOLWbIO YNPOLWEHHOIO MeToAa A0/IXHa OXBaTblBaTb BCKO YyCTAHOBKY, MPX 3TOM AOJIXXHA Npu-
MEHATbCA AOCTAaTOYHO KOHCepBaTWBHAas WMpoOKaa knaccudukaymnsa, gonyckamlwas Haamine noTeHynanabHbIX
MCTOYHUKOB yTeukn 6e3 yTouHeHuna getanei. MNpu 3ToM focTaToOYHO 6OJbliMe CeKLUW YCTAHOBKM OTHOCST K
30HaM c o6ueil BbICOKOI (30HbI knacca 0 nnum 1) MnuM HU3KOW (30Ha knacca 2) cTeneHblo onacHocTu. ONTu-
Ma/ibHbIi MeTOA OLEeHKN — MeTOoJ C Ucnosnb3oBaHneM Habopa KpMTepueB, OCHOBAHHbIX Ha OMblITe B OTpacaun
N NoaAxXoAsWMNX AN KOHKPETHOW YCTaHOBKN.

B ynpoueHHOM MeToAe cneAyeT NPUMeEHATb 60/lee WNPOKUE FTPaHULLbl 30H, YTO MPUBOANT K CEAYIO UM
pesynbTaTtam:

a) 30HbI Knacca 1 6onbworo pasmepa:

b) 30HbI KNlacca 2 60MbWOro pasmepa, Bk Yatwuwme B ceb6a 30HbI kfacca 1 60nblWoOro pasmepa.

30Hbl 60/bWEro pa3Mmepa xapakTepHbl NPU UCMNONIb30BaHNMN YMPOLWEHHbIX METOA0B, HTO CBA3aHO C KOM-
NeKCHbIM MOAXOAOM WU HEO6XOAMMOCTbIO MPUMEHATb 60/iee KOHCepBaTUBHbIN MeToA Knaccudukaymm 30H,
KOrfa ecTb COMHEHWA B OTHOWEHWN NPUCYTCTBUS onacHocTuU. C MOMOLLbIO 3TOTO NOAX0AA MOXET 6bITb onpe-
AeneH N36bITOYHbIN OTHOCUTE/NbHbI PUCK MPU OLeHKe 6e30MacHOCTU, YTO MOXeT MPUBECTU K YBE/IMHEHUIO
CTOMMOCTMN YCTAHOBKM 3a CUYeT AOMNO/IHUTENIbHOIO Yncaa Heo6Xo4MMOro B3pbiBO3all ML EHHOTo 060pyA0BaHNs.

[ns meHee KOHCepPBaTMBHOIO U 60/1ee TOYHOTO ONpeAesieHUs rTpaHunL, 30H B 3aBUCMMOCTUN OT KOHKPETHO-
ro caiyyas MOXHO MCMNO/Ab30BaTb CChIJIKYy Ha HarnsaAHble NpuMepbl UAn 60/5ee NOAPOGHYIO OLEHKY TOYEYHbIX
MCTOYHUKOB YTEUKHN.

5.5 CoyeTaHMe OLEHOK Ha OCHOBE pacyeTa TOYEUYHbIX NCTOYHNKOB YTEUYKN U NPUMEPOB

JlonyckaeTcsa Mcnosb3oBaTb COYeTaHWe OLEHOK, OCHOBAHHbIX Ha pacyeTax TOYEYHbIX UCTOYHUKOB yTeu-
kn (5.2) n npumepax (5.3), B 3aBUCUMOCTN OT KOHKPETHOTO cay4as.

5.6 CouyeTaHue MeTO40B OLEHKN UCTOYHMKOB YTEUKU U YNPOLEHHbIX METOA0B

Mcnonb3oBaHue pa3MyHbIX METOL0B MOXET 6bITb YMECTHO AN Kfaccuukaymm 30H yCTaHOBKM Ha pas-
HbIX 3Tanax ee MPOEKTUPOBAHWUA UIN HA Pas3HbiX yHacTKax yCTaHOBKW.

Hanpumep, Ha HavyanbHOI CTaAMN NPOEKTUPOBAHUS [ONYyCKaeTCs UCMO/b30BaTh YNPOLWEHHbI MeToA, YTo-
6bl HAMETUTb PACcCTOAHUA MexXay 060pyfOBaHMEM, NNAHUPOBKY Y rPaHWLbl YCTAHOBKU. YNPOLWEHHbI/i MeTof MO-
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XBT OblTb €AUHCTBEHHbIM NPYEMIEMbIM METOLO0M M3-3a HegocTaTka NOAPOGHbIX AlaHHbIX 06 NCTOYHMKAX YTEUKN.
Mo Mepe NPOABUXEHUSA NPOEKTUPOBAHNA YCTAHOBKN U NOABNEHUSA NOAPOGHbIX aHHbIX O MOTeHUMaNbHbIX UCTOY-
HMKax yTeuykn Heo6X0AMMO aKTyann3mpoBaTb knaccudukaynto, UCnonb3ys 6onee noApo6Hble MeTObl OLEHKN.

B psape cnyyaeB ynpoLlWeHHbI MeTOoA MOXeT NMPMMEHSATbCA K rpynne nogo6Horo o6opygoBaHuUsa Ha
yyacTKkax ycTaHOBKMW (Hanpumep, cekumam Tpy6onpoBoAOoB C hnaHuamMu, TaKUM Kak cTennaxu gna tpy6), npu
3Tom 6onlee nogpo6Has oueHka 6yaeT NPUMEHATLCA ANA 60/1ee 3HAUYNTENbHbLIX NOTEHLMAabHbIX UCTOYHUKOB
yTeukn (Hanpumep, Takux kak npefoxpaHuTeslbHble KnanaHbl, BEHTUNALWOHHbIE OTBEPCTUS, ra3oBble KOM-
npeccopsbl. Hacocbl U Nofo06HOe o6opyaoBaHue).

Bo MHOMMX cny4vanax 418 yCTaHOB/IEHWUS Kacca 30Hbl HEKOTOPbIX 3/1eMEHTOB 60/bWNX YyCTAHOBOK MPUMEHS-
0T MpUMepbl Knaccudukauum, cogepxalinecs B COOTBETCTBYOLWNX HaLMOHaNbHbIX UKW OTpacsieBbiX NpaBuaax.

MpumeyvyaHna

1 MNpy MCcnonb3oBaHNN NPUMEPOB U3 KOHKPETHbIX NPaBua UM CTaHAapTOB HEO6XOAUMO UCK/IIOUNTL B3auMo3ameHy
3TUX [OKYMEHTOB, €C/IN B HUX NPUBeAEHbl OANHAKOBbIe NPUMeEpPbI, HaNnpumep, ecnun kakon-nn6o ctaHAapT BbIGpPaH B Kaye-
cTBe 6a30BOro A/1A faHHON paboyeit Nnowagkm uan aHHOTo NPUMEHEHUs, He cnegyeT 6e3 40CTaTOYHOro 060CHOBaHNSA
npUBOANTbL NPUMEPbLI U3 APYrOro cTaHAapTa, YTo6bl YMEHbLWNTbL Pa3mep 30H.

2 Mpw Mcnonb3oBaHNN NPUMEPOB M3 OTPaC/IEBbIX CTaHAAPTOB/NPaBU UK YNPOLEHHbLIX METOA0B He pa3pellaeTcs
AenaTb CCbiNKy Ha cTaHgapT IEC 60069-10-1 B cooTBeTCTBMY C Tpe6GoBaHusIMU pa3gena 5.

6 CneuvasibHble METO4bI OLIEHKN

6.1 O6uwaa MHpopmaumns

B cnepytowux pasgenax cogepxmutca BeogHas MHgopMaunsa no Bonpocam, KOTopble He06X0AMMO pac-

cMmaTtpuBaTtb npu KﬂaCCVICbVIKaLI,VIVI noTeHUuManbHO B3PbIBOOMNACHbLIX 30H.

6.2 NICTOYHNKN yTeukn

[na ycTaHOB/IEHMS K/lacca B3PbIBOOMACHOW 30HbI criefyeT onpefennTb UCTOYHUKM U CTEMEHU YTEUKN.

Tak Kak B3pblBOOMacHan razoBasi cpefia MOXeT BO3HUKHYTb TOJIbKO NPU CMELINBAHNN TOplOYero rasa uam
napa c BO3JyXOM, HeO6X0AMMO yCTaHOBUTb Hasnumne n060ro U3 ropyYnx mMatepuasos B paccmaTpuBaemMolii
30He. B nepByl ouyepefb AO/IKHO 6GbiTb YCTAHOBJ/IEHO, HAXOAUTCA NIM TOPHOYKA ra3 nnm nap (Takxe, ropiouve
XNUAKOCTU U TBepAble Bel,ecTBa, KOTOpPble MOTyT 06pa3oBaTb ras WUauM nap) BHYTPW TEXHONIOTMYECKOro 060-
pyAOBaHUA. KOTOpPOe MOXeT 6biTb NOSIHOCTbIO 3aKPbIThIM UIN He 3aKPbITbIM. [LO/KHO 6biTb BbISAB/IEHO TEXHO-
nornyeckoe o6opyaoBaHue, cogepxaliee BHYTPU B3pbIBOONACHYIO ra3oBYy0 CpeAy, U onpepAesieHbl NCTOYHUKN
yTeUKkM roploynx Bel,ecTs, B pe3yibTaTe KOTOPbIX B3pblBOOMNAacHaA cpeja MOXeT 06pa3oBaTbCsA CHapyXu.

Kax/Aablii anemMeHT TexHoMornyeckoro o6opyaosaHnsa (Hanpumep, pesepByap, Hacoc, Tpy6onposoa, Xu-
MUYeCKUiA peakTop U Ap.) CleAyeT paccMaTpuBaTb Kak BO3MOXHbI MCTOYHUK yTeUYKWU ropioyero BeliecTBa.
Ecnu faHHblii aneMeHT 060pyJOBaHNA He COLLEPXUT roptoyee Bel,eCTBO, OH He CTaHET UCTOYHMKOM 06paso-
BaHUA B3PbIBOOMACHOM 30HbI BOKPYr ce6s. To )Xe OTHOCUTCS K 3/leMeHTaM, Cofepxal um ropoyne BelecTsa,
yTeuka KOTOpbIX B aTMOocdepy ucktoveHa (HanpumMmep, Tpy6onpoBOA C BbICOKMM KayeCTBOM CBapku He pac-
cMaTpuBatloT Kak UCTOUHUK yTeukn).

Ecnun ToT unun nHoili anemeHT 060py0BaHNA ABNAETCA UCTOYHUKOM yTeukn roptoyero matepuana B aT-
Mocepy. npexae BCero Heo6xoAUMO onpeaesiTb CTeNeHb WUAW CTeMeHW YTeUYKM COrlacHO MPUBEAEHHbIM
onpefeseHNsIM Ha OCHOBaHWW YacToTbl U AIMTENbHOCTA yTeukn. BCkpbliTue oTAenbHbIX YacTell TexHonornye-
CKOoro o60opyAoBaHuns, 3ak/Il0OYEHHbIX B KOPNyc (Hanpumep, BO BpeMs 3aMeHbl huabTpa UM Nepuoanmyeckoro
3ano/IHEHMSA), cefyeT Takxke paccMaTpuBaTbh Kak yTeuky. [0 NnpeAnioXeHHOW MeToANKe KaxXAyl yTeuky ropto-
Yero BellecTBa K1acCcMMULUPYIOT Kak NOCTOSIHHYO (HenpepbiBHY0), NEPBOW UK BTOPON cTeneHu.

YCTaHOBUB CTEMEHb WM CTEMEHWN yTeUYkn, HEO6XOAMMO OoNpeaesinTb ee MHTEHCMBHOCTbL U Apyrue hakTo-
pbl. BAUSAOLME HA K1ACC U pa3Mepbl 30HbI.

Ecnun o6l ee KONMYeCTBO roOploYero BeljecTBa, yTeyka KOTOPOro BO3MOXHa, He3HauYnTelbHO, Hanpumep,
npu Na6opatopHOM MPUMEHEHUWN, HECMOTPSA Ha BO3MOXHOCTb CylL,eCTBOBaAHWSA MOTeHLMalbHON OMacHocTy,
AaHHYIO MeTOAUKY Knaccuiumkaunum 30H He NpuMeHstoT. Cnoco6 knaccudurkayuuy B3pbIBOOMNACHbIX 30H AN
Takux ycnoBuii fonxeH 6a3MpoBaTbCsA Ha OLeHKe KOHKPEeTHOW cutyauunu.

Mpun knaccumrkaum 30H 418 TEXHOOTNYECKOTo 060py/A0BaHNSA, B KOTOPOM ropioyee BELWECTBO CXWU-
raeTtcs, Hanpumep, Tonok Ana o6orpesa, neveii, 60linepos, ra3oBbliX TYp6UH U T.4,, HEOGXOAUMO YUUTbIBATb
LWKN NPOAYBKW, YCTOBUSA NMyCKa U OCTAHOBKMU.
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NMpn HeO6XOAMMOCTU KOHCTPYKLMSA HEKOTOPbIX 3aMKHYTbIX CUCTEM MOXET NpefoTBPaTUTb U OTPaHUYnTb
[0 NpeHebpeXxXMmMo Masioro puck yTeukun roproumnx matepunanos (cm. IEC 61285 [2)). Mpwu knaccudmnkaymm onac-
HbIX 30H A1 3TOro 060pPyAOBaHNA UM YCTAHOBOK MOXeT noTpe6oBaTbCA cneunasbHas OUueHKa C Lie/ibio npo-
BEpKN MOJIHOTO COOTBETCTBUA YCTAHOBKW MPMMEHUMbIM cTaHgapTam MO MPOeKTUPOBAHUIO U 3KChyaTauum.
Mpn npoBepke COOTBETCTBUA HEOOXOAUMO yUUTbiBaTb KOHCTPYKLWIO, MOHTaX, 3KCnayatauunto, TexHmuyeckoe
o6cnyxuBaHne U NPOLECCHI KOHTPONA. Pe3ynbTaTbl OLEHKU [0/1KHbI 6bITh JO/DKHLIM 06pasom oopmaeHbl C
y4yeToMm, ecnn notpebyeTcs, HaUMOHaNbHbIX U1K OTpacseBbiX NpaBwl.

TymaH (aapo3o/b), o6pasyowWwmniica nNpm yTeuke XMAKOCTU, MOXeET 6bITb roptoynm, gaxe ecnum temnepa-
Typa XUAKOCTU HUXEe TOYKN BCMbIWKN. MO3TOMY Heo6XxoAMMO npefoTBpawaTb o6pasoBaHme 06/1akoB TymaHa
(cM. npunoxeHue F).

NMpumeyaHune — XOTA a3po30/n ABAAIOTCA UCTOYHUKOM OMACHOCTW, KPUTEPUM OLEHKMN, MPUMEHAEMbIE B Ha-
cTosAlWeM cTaHAapTe A4/15 ra3oB U NapoB, He MOTryT NMPUMEHSATLCS A1 a9PO301eid.

6.3 Knaccbl 30H

BeposTHOCTb NPUCYTCTBUS B3PbIBOONACHOI ra3oBoil cpeabl B 30He, a Cle,0BaTe/IbHO, U ee K/acc 3aBu-
CST B OCHOBHOM OT CTEMEHU YTEUYKU U YPOBHS BEHTUNALUW. BbIAeNnsoT cnegytolme KAaccbl B3pblBOOMNACHbIX
30H: 30Ha knacca 0. 30Ha knacca 1, 30Ha knacca 2. MIpocTpaHCTBa He KAacCMMULMPOBaHHbIE KaK B3pbIBO-
onacHble. OTHOCATCH K HEB3PbIBOOMNACHbLIM 30HAM.

MpumevaHuns

1 MocTosHHasa (HenpepbiBHasA) yTeuka obpasyeT, Kak npaBusio, 30Hy knacca 0. yTeuka nepBoOli CTeneHn — 30HY
knacca 1 n BTOPOWA cTeneHn — 30HY knacca 2 (CM. npunoxenue C).

2 ECnn 30HbI, CO3aBaeMble CMEXHbIMU UCTOYHUKAMU YTEeUKM, COBMELLAOTCA U MPU 3TOM OTHOCATCA K pPa3HbIM
knaccam, o61acTb COBMeLLEeHUA OTHOCAT K Kflaccy ¢ 60/1blMM YPOBHEM B3pbiBOONAcHOCTU. Ecnn coBmelyatowmecs 30HbI
OTHOCATCA K 0O4HOMY Knaccy, 06/1acTb COBMeLeHUA OTHOCAT K 3TOMY Knaccy.

6.4 Paamepbl B3pbIBOOMNACHOW 30HbI

Pasmepbl B3pblBOONACHOl 30HbI 3aBUCAT OT NpejnosiaraeMoro UM paccynmTaHHOro PacCTOAHMUSA, Ha KO-
TOpPOM cyulecTByeT B3pblBOOMacHas rasoBas cpefia A0 TOro, kKak oHa 6yaeT pa36aB/iieHa B BO3[yXe A0 KOH-
LEeHTpaLUN HUXe HUKHETO KOHLEHTPALMOHHOTO Npegena pacnpocTpaHeHna nnameHn. O6nacTb pacnpocTtpa-
HeHVsA rasa WAM napa A0 ero pa3baBfeHNA A0 KOHUEHTpauunM HUXE HUXHEro KOHLUEeHTpauumoHHOro npegena
pacnpocTpaHeHUusi NJ1aMeHn A0J1XKHA OLEeHMBATbCA NPU yyacTuu akcnepTa.

Bcerga He06X04UMO yUYUTbiBaTb BO3MOXHOCTb TOF0, YTO ra3. KOTOPbIN TsXenee BO34yXa, MOXET NPpUcyT-
CTBOBATb Ha y4yacTKax HUXe YPOBHSA 3eMu (Hanpumep, B KO/oALax U KOT/IOBaHax), U 4TO ra3. KOTOpPbI nerye
BO34yXa, MOXeT NMPUCYTCTBOBATb B NOMELWEHUsIX Ha BbICOTe (Hanpumep, Ha yeppakax).

ECNn MCTOYHUK yTeUKM HaxoAuTCA 3a npegenamMmun 30Hbl MU B CMEXHON 30HE, NPOHUKHOBEHWE 3Ha4Yu-
TEeNIbHOTO KO/IM4YyecTBa roployero rasa Wan napa B 30HY MOXHO npeaynpeanTb COOTBETCTBYHOLWUMHY cpejcTBa-
MUW. HanpumMep:

a) MexaHM4YecKMMUN NpensATCTBUSAMMU;

b) noafepXaHWeM AOCTAaTOYHOTO NOBbIWEHHOTO AaBNeHUS B flaHHOW 30He NO CPABHEHUIO CO CMEXHbIMYU
B3pPbIBOOMNACHbIMY 30HaMW 418 NpefoTBpalleHns MPOHUKHOBEHMS B3pPbIBOOMNACHOW ra3oBoii cpeabl:

C) NPoAYyBKOW 30HblI A4OCTATOYHbIM NMOTOKOM CBEXero BOo3ayxa, YTo6bl BO34yX BbIXOAWN U3 BCEX OTBEp-
CTWii. B KOTOpPbIE MOXeT BOWTWU roproymnii ras nnam nap.

Pasmepbl B3pbIBOONACHO 30HbI B OCHOBHOM 3aBUCHAT OT NPMBEAEHHbIX HMXE XUMUUYECKUX U PU3NUYECKNX
XapaKTepucTuK, ofHa 4acTb KOTOPbIX OTHOCUTCS K FrOpHYMM mMaTepuanam, a Apyras — K TEXHO/IOTMYECKUM
npoueccamM. MNpu oueHkKe BAWAHUA KaXAOro U3 NpuBeAeHHbIX HUXe (PakTOpPOB Ha pasmMepbl B3pbIBOOMNACHOM’
30Hbl UCXOAAT M3 TOFO, YTO XapPaKTEePUCTUKN OCTallbHbIX OCTAlOTCA HEUM3MEHHbIMU.

6.4.1 WHTEHCUBHOCTb YyTeYKW rasa uam napa

OT WHTEHCUBHOCTUN YTEeUYKN 3aBUCAT pa3Mepbl B3PbIBOOMNACHOW 30HblI. MHTEHCUBHOCTb YTe4Yku onpegens-
eTcs crneayrlWwmMm pakTopaMmm:

a) reomeTpueli NCTOUYHUKA YTEYUKN.

NMop reomeTpuein NOHMMAIOT hU3MYeCKkMe XapakTePUCTUKN UCTOUYHMKA YTEYKU, HAaNpUMep OTKPbITY No-
BEPXHOCTb XUAKOCTU, HEMJIOTHOe (blaHUueBoe coefuHeHne n ap. (NnpunoxexHusa A n B);

b) CKOPOCTbIO UCTEYEHUS TOPKOYEro BelecTBa.

ANna KOHKPETHOTO UCTOYHMKA YTEUYKM MHTEHCUBHOCTb YTeUKM BO3pacTaeT C yBe/IMYEHWEM CKOPOCTU UcCTe-
yeHUs roptoyero BewecTBa. Ecnu roptoyee BewWwecTBO HAXOAUTCS BHYTPU TEXHOIOTMYECKOro 060pyaoBaHus, To
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CKOPOCTb MCTEYeHUs 3aBUCUT OT AaBsieHuss paboyero npowuecca U reomeTpun UCTOYHMKA yTeukn. Pasmep o6pa-
3ytlouierocs Npy UcTeyeHMn ob6naka roproyero rasa Mam napa onpepenseTcsi CKOPOCTbi0 UCTEYEHUSI U CKOPOCTbIO
paccevBaHuA. [a3 1 nap, NocTynar e 3 NCTOYHNKA YTEUYKMN C BbICOKO CKOPOCTbI0, 06pa3ytoT KOHycoo6pasHyto
cTpyto, KoTopas, yBsiekana 3a cob6oii Bo3ayx, o6/1agaeT cnoco6HOCTbIO «camMopa36aBneHus». Npu aTom pacnpo-
cTpaHeHue o6pasytouielics ra3oBoii cpefbl NPaKTUYeCKM He 3aBUCUT OT BO3AYWHOro notoka. Ecnu xe yTteuka
NPONCXOAUT C HN3KOW CKOPOCTbIO UM CKOPOCTb YTEYKM YMEHbLUIAETCA MU3-3a Kakoro-nn6o npensiTcCTBUS, TO CTpyS
paccenBaeTcs U ee «pa3baB/ieHNE» U pacnpocTpaHeHue ra3oBoli cmecu 6yAyT 3aBMCeTb OT BO3AYLWHOTO NOTOKA;

C) KOHLUEeHTpauuei roptoyero BelecTaea.

WHTEHCUBHOCTb YTEYKN BO3pacTaeT C yBe/IMYEHNEM KOHLEHTpauuu roptoyero napa uau rasa B BbICBO-
6oxnaemMoii cmecu;

d) ucnapsieMocTblo roptoyeli XnNaKocTu.

McnapsieMocTb 3aBUCUT B OCHOBHOM OT 3HaYeHWl AaB/eHUSA HaCbIWEHHOTO Napa 1 TensioTbl Napoo6pa-
30BaHuA roployen xmakoctn. Ecnn 3HauyeHne AaBNeHUs HacblWeEeHHOro nNapa HeM3BECTHO, TO crefyeT pyKo-
BOACTBOBATbLCS 3HAYEHUSIMUN TeMnepaTypbl KUMEHUA U BCMbILWKN.

B3pbiBOONacHas raszoBas cpefa He MOXeT CylwecTBOBaTb, eC/iM TemMnepaTypa BCNbIWKM NpeBbllwaeT
MaKCUManbHYl Temnepatypy roptoueil XnaKkoctn. Uem HuMxXe TemnepaTypa BCMbIWKK, TeEM 60Nblie pa3Mepbl
B3pblBOONACHO 30HbI. ECNu ropioyee BewecTBO nNocTynaeT B BO3AyX TakKum o6pa3om, 4To o6pasyeTca TymaH
(Hanpumep, NyTeM pacnblfieHns), To o6pasoBaHMe B3pPbIBOOMNACHOW cpefbl BO3MOXHO Npu TemnepaTtype, KO-
TOopas HUXe TemnepaTypbl BCNbILWKN.

MpumeyaHwus

1 TemnepaTtypa BCMbIWKN FOPHOYMX XUAKOCTe, 0COGEHHO eC/in 3TO CMecU, He SIBMSETCA TOYHOWN hmsnueckoli
BEJ/INHNHOIA.

2 CyuiecTBYIOT fiBa cCnocoba n3mepeHns TemnepaTtypbl BCMbIWKN: B 3aKPbITOM U OTKPLITOM TUT/E. 159 AaHHOW Xna-
KOCTV TemnepaTypa BCMbIWKW, U3MepeHHas B 3aKpbITOM TUTNe, ByaeT HUXe, yeM TemnepaTypa BCMbIWKA, U3MepeHHas B
OTKPbITOM TUTNe. [INA 3aKpbITOro 060pyA0BaHUs 1 A4NA NONyyYeHUsa 605ee CTabuU/bHbIX pe3y/ibTaToB criefyeT UCMO/b30-
BaTb TemMnepaTypy BCMbIWKN, NU3MEPEHHYIO B 3aKPbITOM TUT/IE. MPpX NCNO/Ib30BAHUN FOPHOYER XUAKOCTU B OTKPbLITOM 060-
pyfoBaHMM A0OMNYCKaeTCs NPUMEHATb TeMnepaTypy BCMbIWKA, U3MEPEHHYIO B OTKPbITOM TUr/e.

3 HekoTopble XNAKOCTU (Hanpumep, HeKOTopble rasioreHsamMelleHHble Yr1IeBOA0POoAbl) HE XapakKTepU3YTCA Takux»
napameTpoM, Kak TemnepaTtypa BCMbILWKW, XOTS OHX 1 MOTyT 06pa3oBbiBaTb B3PbIBOONACHYO ra3oByto cpedy. B aTux cnyvasx
cnefyeT cpaBHMBaTbL YCTAaHOBUBLIEECS 3HAYEHVe TemnepaTypbl XXUAKOCTU, COOTBETCTBYIOLLEE KOHLEHTPALMN HACbIWEHHOTo
napa npu HWKHeM KOHLEHTPaLMOHHOM npejene pacnpocTpaHeHUs naaMeHn, C MakCMasibHOW TeMnepaTypoii XnaKoCTH:

B) TEMMepaTypoi XUAKoCTH.
[laBneHne HacbllWEeHHOTO napa Bo3pacTaeT C POCTOM TeMmnepaTypbl, YTO MPUBOAUT K YBENTUUYEHUNIO WUH-
TEHCUBHOCTUN YyTEUKU.

MpumeuvaHne — Temnepatypaxuakoe™ nocne yTeuks MOXeT BO3pacTu, HaNnpumep, 3a CHeT HarpeTon nosBepx-
HOCTM 060pyA0OBaHNs, B KOHTaKTe C KOTOPbIM OHa HaxOAWUTCS, UM BbICOKON OKpYyXalolwei Temnepartypsbl.

6.4.2 HUWXHWNI KOHLEHTPaALUNOHHbI Nnpoaen pacnpocTpaHeHna nnameHun, HKMNP
Ana paHHOro o6bema yTeukn roptoyero Beujectsa — yem Huxe HKMP. Tem 60nblie pasmMepbl B3pbIBO-
OnacHOW 30HbI.

MpumeyaHune — OnNbIT NOKasbIBaeT, 4TO yTeyka ammuaka ¢ HKMP 15% oT o6bema 6bICTPO paccemBaeTCs Ha
OTKPbITOM BO3jyXe, NO3TOMY pa3mepbl B3PbIBOOMACHOW 30HbI B 3TOM C/ly4aB MOTYT CUMTATbCS HE3HAUNTENIbHbIMN.

6.4.3 BeHTunauunsa

Fa3 nnun nap. Bbigensawowmiica B atmocdepy, MoxeT 6bITb pa3baBneH 3a cueT gucnepcun nnn auddysnm
B BO3/yXe [10 Takoli CTeMeHM, 4TO ero KOHLEeHTpaLmna MoxeT cTaTb HUxe HKMP. BeHTunauusa, 1.e. nepemeljeHne
BO3/lyxa BOKPYr UCTOYHMKA YTOYKMU, CMOCOGCTBYET ANCNEpPCUMN roproyero rasa. Hanvume BeHTUNALUN 1 ee ypoO-
BeHb OKa3blBalOT B/IMSIHNE HA BO3MOXHOCTb 06pa3oBaH/s B3pbIBOONACHO ra3oBoii cpefibl M TEM CaMblM BAUSIOT
Ha K/1accC 30Hbl.

Mpu yBennuyeHU ypoBHA BEHTUSALUU pasmMepbl B3PbIBOOMNACHON 30Hbl YyMeHblwaloTcsA. O6beKTbl, npe-
NATCTBYOUWMNEe BEHTUNALUN, MOTYT YyBe/NNUYNTb pa3Mepbl 30Hbl. C Apyroli CTOPOHbI, Takme MNpensTCTBUSA, Kak
nepemblYKN, CTEHKN UM NOTOJIKU, MOTYT OfTpaHnyBaTbh pa3mepbl B3PbIBOOMNACHON 30HbI.

MpumevyaHnsa

1 Bypaka komnpeccopa ¢ 60/1blWMM BEHTUNSLMOHHBIM OTBEPCTMEM B KpbILle U C A0CTaTOYHO OTKPbITbIMUM GOKOBUHA-
MU ANS CBOGOAHOIO NPOXOXAEHUS BO3AyXa Yepe3 BCe YaCTU COOPYXEHUS CHUTAETCSH XOPOLIO BEHTUIMPYEMOW M fO/IKHA
paccmaTtpuBaTbCsl Kak OTKpbITast 30Ha (TO eCTb, CO CPeAHUM YPOBHEM M XOPOLLEN FOTOBHOCTbIO BEHTUNSALUN).

2 YcuneHue ABUXEHNA BO3yXa TakKe MOXeT NOBbICUTb MHTEHCMBHOCTb YTEUYKN Napa n3-3a yBe/IM4eHNs ucnapeHns
C OTKPbITbIX MOBEPXHOCTEN XMUAKOCTHU.
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6.4.3.1 OCHOBHbIE TUMblI BEHTUALUN

BeHTUNAUNA MOXeT OCyWecTBAATLCA NyTeEM MNepeMel,eHNs BOo3Ayxa 3a cyeT BeTpa u/mnum nepenaga
TemnepaTtypbl UKW 3a CHET NCKYCCTBEHHbIX CPeACTB, TaknX Kak BEHTUNATOPbLI. PasnnyalT ABa OCHOBHbIX Buaa
BEHTUNALUN:

a) eCTeCTBEHHYIO;

b) MCKYCCTBEHHYI (0O Y NAN MECTHYIO).

6.4.3.2 Npon3BOANTENBHOCTb BEHTUAALNN

Han6onee BaXHbIM (hakTOpOM SABMAETCA NPOU3BOAUTENILHOCTb BEHTUNALWUU, T.e. KPATHOCTb BO3AYXO-
obmeHa. cooTBeTCTBYlOWAaA TUNY, PACNONIOXEHNIO NCTOYHUKA YTEYKM U MHTEHCUBHOCTMN YTEYKN roproyero ma-
Tepuana. Yem Bbille YPOBEHb BEHTUNALUN C YyHETOM BO3MOXHOW MHTEHCUBHOCTU YTeYKW, TEM MEHbLIE pa3-
Mepbl 30H (B3pbIBOOMNACHbIX 30H). NpX AOCTATOYHO BbICOKOV MPON3BOAUTENBHOCTU BEHTUAAUUK ANA fAHHOW
WHTEHCUBHOCTM YTeUYKM pa3mMep B3PbIBOOMACHOW 30Hbl MOXeT 6blTb YMeHblIEH A0 NPeHebpexnmo manoro
(B3pbIiBO6GE30MNACHasA 30HAa).

Mpumepbl N NpakTUYeCcKne pekoMeHAaLUn No BbI6GOPY YPOBHA BEHTUNALUN NpUBeAeHbl B NpunoxeHun C.

6.4.3.3 TOTOBHOCTb BEHTUAALUN

FOTOBHOCTb BEHTUNALNMN OKa3biBaeT BAMSAHNE HA NPUCYTCTBUE UM BO3MOXHOCTb 06pa3oBaHuns B3pbiBO-
onacHoli ra3oBoi cpegbl U. cnefoBaTelbHO, Ha K/1acC 30Hbl. 10 Mepe CHUXEHUA TOTOBHOCTU UAWN HaAEeXHOCTKU
BEHTUNALUN NOBbILWAETCA BEPOATHOCTL OTCYTCTBUA paccenBaHns ropounx cpes. Knaccuumkauma 3oH ctaHo-
BUTCA 60/lee CTPOroii, T.e. 30Ha K/lacca 2 MOXeT 6biTb M3MeHeHa Ha 30HY knacca 1 unu gaxe 0. PykoBoACTBO
no onpefeneHnNto rOTOBHOCTU BEHTUNALMM NPUBEAEHO B npunoxeHun C.

NMpumeuaHune — CoyeTaHWe TaKNX XapaKTEPUCTUK, KaK YPOBEHb BEHTU/IALMMN U ee TOTOBHOCTb, NO3BO/IAET
pa3paboTaTb KOIMYECTBEHHbIV METOZ OLEHKM Knacca 30Hbl (npunoxeHune C).

6.4.4 OTHOCuTesnbHas NAOTHOCTbL rasa WauM napa nNpu yTe4dke

Ecnu ras unu nap 3HauyMTenbHO Nerye Bo3ayxa, To OH 6yAeT nogHUMaTbCsA BBepX. Ecnm xe oH 3Hauwu-
TEeNbHO THAXesloe BO3Ayxa, TO OH 6yaeT ckannMBaTbCs Ha YpOBHe 3eM/n. MPOTAXEHHOCTb 30Hbl B TOPU30OH-
TaNbHOM HanpaBJ/leHUN Ha YPOBHe 3eMau GyaeT Bo3pacTaTb C yBe/IM4eHUEM 3HAUYEHUs OTHOCUTEsIbHOW NAoT-
HOCTW rasa WUnu napa, a NPOTSAXEHHOCTb B BEPTUKa/IbHOM HanpaB/lIEHUWN Haj UCTOYHUKOM GyaeT Bo3pacTaTb C
yMeHblleHNeM 3HaYeHNS OTHOCUTeNIbHOU NIOTHOCTU.

MpunmevyaHwnsa

1 Fasbl UK Napbl CO 3HaYeHMeM OTHOCUTE/IbHON NAOTHOCTU MeHee 0.8 A0/MKHbI paccMaTpuBaTbCs kak 6osee ner-
Kue, YeM BO3yX, EC/IN Xe OTHOCUTEeNbHAA NIOTHOCTL 6o/iee 1.2, TO NpeAnonaraeTcs, YTo OHW Tshxenee Bo3gyxa. Ecnu oT-
HOCUTENbHaA NAOTHOCTb rasda UM napa HaxoAWTCs B AManasoHe Mexay 3TUMU 3HaYeHUsIMU, TO criefyeT paccMaTpuBaTb
o6a aTn ycnoBus, a ra3 MoXeT nepemellaTbCs BBEPX UM BHU3 BMeCTe C BO3AYLIHbIM NMOTOKOM.

2 MegneHHas yTeuka rasoB Uam napoB ferye Bo3ayxa, KOTopble NoAHUMAOTCsi BBEPX, ObICTPO paccenBaeTcs; npu-
CyTCTBME KPOBAW, OAHAKO, 065i3aTe/IbHO paclUMpWUT 30HY pacrnpocTpaHeHUs rasa noj Heit. Ecnu yTeuka npoucxogut c
60/1bLLOK CKOPOCTbLIO CBOGOAHOI CTpyeit, AelicTBME CTPYN, HECMOTPS Ha TO. YTO OHa 3axBaTbliBaeT BO34yX, pasdbaBnstowmnii
ras unu nap. MoXeT YBE/IMYMNTb pa3Mepbl 30HbI, B KOTOPO KOHLEHTpaL s rasa.’ra3oBoii CMecy 0cTaeTcsl Ha YpPOBHe Bbllle
nx HKMP. Mpwu yTeuke rasos fierye Bo3Ayxa Mnoj BbICOKMM AaB/IeHNEM ra3 MOXeT OXN1afAUTbCA U. Takum o6pa3oM, ero oT-
HOCUTE/bHAas NMOTHOCTb YBENNYNTCS. BblAeNuBLINICSA ra3 MOXeT cHauasa BecTu cebsi kak 60nee TsXenblid, HeM BO3ayX,
[0 BOCCTAHOBJ/IEHUS HOPMasibHOU MI0THOCTW.

3 MegneHHas yTeuka rasoB uav napoB TshkeseB Bo3gyxa 6yAeT NPpoUCXoAnTb B HUCXOASILEM HanpaBieHun, U rasbl
MOTyT pacnpocTpaHATbCA Ha 60/ibluMe PacCTOsIHUA MO 3eMse, Npexae YeM npousoiigeT nx 6es3onacHoe paocenBaHve 3a
cueT aTmocdepHoit anddysmn. NMoatomy ocoboe BHUMaHUE cnepyeT yaenaTb Tonorpadumn noboil paccmatpruBaemoit
nnowagkun, a Takke OKpyXatLlmx 30H. 4TO6bl onpeaennTb, 6yAyT /N rasbl UKW Napbl CO6MPaTLCS BO BNaguHax uam cre-
KaTb MO HAK/IOHHbLIM MJIOCKOCTAM Ha 6oJiee HU3KME YPOBHWU. ECNn yTeuka NpoucxoanT ¢ 60MbLioli CKOPOCTbIO CBOGOAHOM
cTpyeii, CTpys, 3axBaTbiBasi BO34yX, MOXET CHU3UTb KOHLLEHTPaLuio ra3oBO3yLHOW cMecu 40 YpOBHS Huxe ee HKIMP Ha
3HaYMTENIbHO 60/1ee KOPOTKOM PACCTOSHUW, YeM B Crlyvae Mef/IeHHON YyTeuku.

4 Heo6xo4MMO cob6nt04aTb OCTOPOXHOCTL NPU Knaccugukaumm 30H. cofepxalinx KpUoreHHble roproymne rasbl (Ha-
NPUMeP. CXUXEHHbIN NPUPOAHBIN ra3). Belgensiowmecs napbl MOryT 6bITh TshKesiee BO3Ayxa NPy HU3KUX TeMnepaTypax u
CTaHOBSITCS lerye Bo3ayxa Npu Temnepatype, NnpuénmnxaoLeincs K TemnepaType oKpyxatouei cpeabl.

6.4.5 [onoNHWTENbHbIe NapamMeTpbl, KOTOPble HEO6XOAWMO YyUYnTbIBaTb

a) KnumaTtnueckne ycnoBus.

CKOpOCTb paccevBaHus rasa Uamn napa B aTMocdepe yBe/IMUMBaeTCs C YBE/IMYEHUEM CKOPOCTW BETpa,
HO ANA Havana Typ6yneHTHOU AP dy3umM Heo6XoaMMa MUHUMANIbHAA CKOPOCTb 2 — 3 M/C. HUXEe 3TOro 3Ha-
YEeHVs NPOUCXOAUT MEpPeMel eHmne rasa uam napa C/ioemM, U paccTosiHWe paccesiHusi 40 6e30MacHOro YpoBHS
3HAUYMTENIbHO yBe/nnymBaeTCsi. Ha yuyacTKax TEXHOMIOTMYECKONR YyCTaHOBKM C 60MbWKUMK pe3epByapaMu uam
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KOHCTPYKUMAMMW focTaToyHass TYpOby/NeHTHOCTb MOXeT CylwecTBOBaTb Agaxe Npu CKOpPoCcTW MeHee 2 M/C, 4YTO
cnoco6CcTBYyeT paccenBaHuio U auddy3nn raza nam napa.

MpumeyvyaHusd

1 B npunoxeHun C (cm. C.4) ckopocTb BeTpa 0.5 M/c paccmaTpuBaeTcs Kak focTaTovyHas A1A onpegeneHns Hop-
Mbl pa3baB/ieHUs YTEeUKU FOPIOYEro rasa BeHTUNsAUUe BHe nomelleHus. [onyckaeTcss MCNofb30BaTb 3TO 60/iee HMU3Koe
3HayeHVe CKOPOCTU ANA AaHHOW Lenu, 4Tobbl COXpPaHUTb KOHCEPBATMBHbIM NOAX0A, XOTS 06Wenpu3HaHo, 4To 13-3a nepe-
MeLLEHNS C/I0eM pe3y/ibTaTbl PACHETOB MOTyT OKa3aTbCs HEKOPPEKTHLIMMU.

2 Ha npakTvke TeHAEHUWS K NepeMelLeHNto CNoeM He y4yuTbiBaeTca npu krnaccudmkauymm 30H. T. K. yCroBus Ans
BO3HWKHOBEHWSI 3TOI TEeHAEeHLMM CO3[al0TCA PeAKO U CYLLEeCTBYHOT KpaTKkoBpeMeHHo. OHaKo, eCc/in BO3MOXHbI A/INTENb-
Hble NMepuoabl BPEMEHWN C HU3KOW CKOPOCTbIO BeTpa B KOHKPETHbIX YC/I0BUSIX, TOrA4a Npu onpegeneHnn pasMepoB 30HbI
Heo6X0AMMO yunTbiBaTb, YTO ANA 0oGecnevyeHns paccesHua TpebyeTcst AONONHUTENbHOE pacCcTosiHMeE.

b) Tonorpadus.

MNOTHOCTb HEKOTOPbIX XUAKOCTeli 60nee HM3KasA, YeM MIOTHOCTb BOJbl, 1 OHWU NJIOXO CMELWNBAOTCHA C
BO/OI: Takne XWAKOCTU MOTYyT pacTekaTbCs MO NOBEPXHOCTU BOAbI (Ha 3eMsie, B PeHaXHOW cucTteme npej-
npuaATUA NN B TpaHwee ANns Tpy6onpoBoga) U 3aTeM MOXeT MPOU3OATN UX BOCNJaMeHeHue B MmecTe, yja-
NeHHOM OT MecCTa YyTeuYku, 4HTO MOXeT CO3[aTb OMACHOCTb Ha GONbLINX YyYacTKax TEXHO/MOTMYECKNUX YCTAaHOBOK.

MnaHnpoBka NpeanpUATUA [OJIXKHA NO BO3MOXHOCTU cnoco6cTBOBaTbL 6bICTPOMY pacCemBaHWio B3pbl-
BOOMNAaCHO ra3oBoi cpefbl. Y4acTKu C OrpaHMYeHHOl BeHTUNauuel (Hanpumep, KoNoAubl AN TpaHWwewn), Ko-
Topble B APYroM c/lyyae MOr/N 6bl 6bITb OTHECEHbl K 30He knacca 2, J0/DKHbl paccMaTpuBaTbCs, KakK OTHO-
cAuMecs K 30He knacca 1; ¢ Apyroit CTOPOHbI, OL,eHKa WNPOKNX HErNy6oKNX MOHWXEHWUIA, ncnonb3yeMblx ANS
HaCOCHbIX CUCTEM UK TPpy6, He TpebyeT Takoro CTpPOroro noaxoga.

7 [JokymeHTaums
7.1 O6wmne NoMoXeHNsA

Pa3nnuHble aTanbl NPoOBeAEHNA Knaccuurkaunm 30H 0/KHbI 6bITb OTPaXeHbl B JOKyMeHTax. B Hux co-
AepXaTbCs OTYETbl M CCbIIKA Ha BCKO UCMNONb3yeMyl MHpopmauyuw. NMpumepaMmyn UCNosib3yeMblX METOLO0B U
MHopMauMm MOTyT 6bITh:

a) pekomeHgauun, cofepxaumeca B COOTBETCTBYOLWMX NpaBunax (Hopmax) n ctaHgaprax.

b) XapakTepUCTUKN ANCMNEPCUN ra3a 1 napa U COOTBETCTBYIOUIME pacyeThl:

C) pe3ynbTaTbl CPABHUTENIbBHOTO aHan3a XapakTepUCTUK BEHTUNATOPOB U MapamMeTpoOB YTEUYKN ropoUmnx
BelecTB AN OLEHKN 3D PEKTUBHOCTN BEHTUNALNMN.

[onxeH 6bITb COCTaB/IEH NepeyYeHb XapakKTepUCTUK, UMelWnX OTHOWEHNE K K/lacCunkaumum 30H. BCeX
roploynx BelWwecTsB, NCNONb3yeMbIX B TEXHO/IOTMYECKOM NpoLecce, KOTOPbIA A0/KeH 06A3aTe/IbHO BKAOYaTb B
ce6s 3HaYeHNA MOMEKYNAPHOI MaccCbl, TemMnepaTypbl BCMbIWKN, TeMNepaTypbl KUMEHUA, TemnepaTypbl caMmo-
BOCN/IaMeHeHUA. AaB/IeHUA U NJIOTHOCTM napa, KOHUEHTPaLMOHHbIX NpeAesioB pacnpocTpaHeHUs naaMeHu,
rpynny B3pblBOOMAaCHbIX CMeceil n TemnepaTypHblii knacc (IEC 60079-20-1). NMpumep Takoro nepevyHs npu-
BeneH B Tabnuuye Al.

Pe3ynbTaTbl paboTbl NoO KNaccudmrkaumm 30H 1 BCe Nocsiegyoune n3MeHeHNsa AO/KHbI 6biTb 3aHeCeHbl
B NpoTokon. NMpumep TakoW 3anucu npusBegeH B Tabnuue A2.

[JOKYMeHT no knaccudukaumum 30H JO/KeH 6biTb akTyanm3npyemMbiM JOKYMEHTOM, B KOTOPOM [ OJKeH
6bITb yKa3aH MeTof, MCNONb30BaHHbIN ANA knaccudukaunm 3oH. NMpu BHECEHUN N3MEHEHWUN B yCTaHOBKY B
3TOT AOKYMEHT BHOCAT nonpaBku. Ecnu ncnonb3syetca nHoli meTop knaccumkaumm 30H. KpoMe meToja pac-
yeTa UCTOYHMKOB YTEYKU, TO CCbI/IaTbCA Ha HACTOAWMNA cTaHgapT He gonyckaeTcs. Mpy Mcnonb30BaHUN MeTO-
Aa pacyeTa UCTOYHWKOB YTeYKM B COYETAHUWN C APYTMMU MeTojaMu B COOTBETCTBUK C pasgenom 5 knaccudu-
Kauusa. BbINOJIHEHHAA C MPUMEHEHUEM APYTNX METOAO0B, A0/DKHA 6bITb YEeTKO 0603HaYeHa KakK UCKIoYeHne n3
HacToAwero ctaHjapTa.

7.2 YepTexu, NnepeyHn TEXHUUECKUX XapaKTepucTmk n Tabnmubl

[loKyMeHTbl No knaccugurkaymm 30Hbl MOryT 6bITb COCTaB/lIeHbl B Me4aTHOM BUAe WU B BUAE 3/1€KTPOH-
HOro JOKYMEHTa W [OJIKHblI COAepxXaTb YepTexun M NPOeKuUn AN NPOCTPaHCTBEHHble MOAEsNn, Ha KOTOpPbIX
nokasaHbl KjacC U pasmepbl 30Hbl M yKasaHbl TeMnepaTypa CaMOBOCMN/IaMeHeHUsl, TeMnepaTypHblii Knacc
1 KaTeropus rasoBoii cmecu, onpegensitowas rpynny n noarpynny o6opyaosaHus.
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Ecnun Ha pasmMepbl 30Hbl OKa3bliBaeT BAMAHME Tonorpadusi NOBEPXHOCTM, 3TO O6GCTOATENLCTBO Takxke
[OIKHO 6bITb OTPAXEHO B AOKYMeHTaLnu.

LONONHNTENbHO AOKYMEHTbI A0/HKHbI COAEPXAaTb CNeAYOLW Y UHOPMaLUIo:

a) pasMeljeHWe ¥ ONUCaAHWE WCTOYHUKOB YTeuKu. [lNA KPYMHbIX U C/IOXKHbIX YCTAHOBOK UM TEXHO/O-
MYECKUX Yy4acTKOB PEKOMEeHAYeTCs MPOHYMepoBaTb MCTOUYHMKMU YTEUKM, YTO 06/1erynt paboTy C nepedyHsmu
TEXHONIOTUYECKNX JaHHbIX NO Knaccudmkaunum n c yepTexamu;

b) pacrnosioxeHve NPOEMOB B CTPOEHUAX (Hanpumep, ABepU, OKHA, BXOAHbIE W BbIXOAHbIE OTBEPCTUS
cCUCTeMbl BEHTUNSALNN).

Mpun knaccumkaumm 304 NpeAnoyYTeHne cneayeTt oTaaBaTb 0603HAYEHUSAM, YKa3aHHbIM Ha pUcyHKke A.1.
O6bsicHEHUE YC/IOBHbIX 0603HAYEeHU AO/IKHO 6bITb 4AHO Ha KaXAOM uyepTexe. MoxeT noTpe6oBaTbcs uc-
nosib3oBaHne AOMOJIHUTENIbHbLIX CUMBOJIOB, eC/iM 060pyAOBaHMe, OTHOCsAUeeCsi K pas/fiMuHbIM rpynnam/noa-

rpynnam u/vnu temnepaTypHbIM Knaccam, UCMNONb3yeTcsA B 30He OAHOM0O Knacca (Hanpumep, B 30He Knacca
2 HC T1 wnu 30He knacca 2 IIAT3).
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MpunoxeHne A
(cnpaBo4yHOE)

PekomeHayemMble hopMaTbl A4 OPOPMIEHNA LOKYMeHTaLNN

3oHa knacca 1

PucyHok A.1 — TMpegnoutuTenbHble 0603HaYEHNA NPY Knaccuukaunm B3pbiBOONACHbIX 30H
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MpunoxeHne B
(cnpaBo4YHOE)

MprumMepbl UCTOUYHUKOB U MHTEHCUBHOCTU YTEUKMU

B.1 TexHonornyeckas yctaHoBKa

MpuMepsbl, NPUBOAVMbIE HUXE, HEe 06a3aTeflbHO NpejHasHauyeHbl 415 NPAMOro UCNOb30BaHUSA U MOTYT ObiTb 13-
MeHEeHbl B 3aBUCUMOCTMN OT 0CO6EHHOCTEN TEXHONOINMYecKoro o6opyaoBaHma 1 ycnosuii pabotbl. HekoTopble BUAbLI 060-
PyAOBaHMSA MOTYT UMeTb HECKOJIbKO CTEMEHeN yTeuku.

B.1.1 CTOYHUKM NOCTOSAHHOW’ yTeUKuU:

a) NMOBEPXHOCTb roploYeli XUAKOCTY B 3aKPbITOM pe3epByape C NOCTOSAHHO OTKPbITbIM B aTMOCepy BEHTUNSALMOH-
HbIM KaHasIoM;

b) MOBEPXHOCTb ropoYe XUAKOCTM B pe3epByape, KOTOPbI OTKPLIT HEMPEPBLIBHO WU B TeYEHUE AJIMTE bHbIX Me-
pvoA0B BpPEMeEHM.

B.1.2 ICTOYHMKMN YTEYKN NEPBOI CTENEHU:

a) yN/I0THEHUSI HACOCOB, KOMMPECCOPOB W/IM K/1anaHoB C YTEUKO FoploYero BelecTBa B HOPMasIbHOM pexrme paboThbl;

b) ycTpoiicTBa OoTAeneHnss BOAblI B pe3epByapax C roptoyeil XMAKOCTbIO, U3 KOTOPbIX BO3MOXHA yTeukKa roproyero
BELLeCTBa B aTMOC(epPy B MpoLiecce BbiNycka Bofbl B HOPMasibHOM pexume paboTbl;

c) ycTpolicTea 0T60pa Npo6, Hepes KOTOPble BO3MOXHA yTeuka roproyero BelwecTsa B HOPMasibHOM pexvmMe paboThbl;

d) knanaHbl c6poca, BEHTUASILMOHHbIE KaHa/bl U ApYrie OTBEPCTUs, Yepe3 KOTOpble BO3MOXHA YTeuka roptoyero
BELLeCTBa B HOPMasIbHOM pexunme paboTb.

B.1.3 ICTOUYHUKN yTEUYKN BTOPOWN CTENEHU:

a) Yyn10THEHUS HAcOCOB, KOMMPECCOPOB U K/lanaHoB, Yepe3 KOTopble yTeuka roproyero BelecTsa B HOPMaslbHOM
pexumMe paboTbl He BO3MOXHa:

b) hnaHubl, cCoeanHEHUA N TPyBGHble PUTUHTU, Yepe3 KOTOPble yTeuka roployero BewecTsa B HOPMasibHOM pexume
paboTbl He BO3MOXHa;

c) ycTpoiicTBa oT60pa Npo6, Yepes KOTOPble yTeuka roptoyero BeljecTBa B HOPMaslbHOM pexnmMe paboTbl He BO3-
MOXHa;

d) knanaHbl c6poca, BEHTUNALMOHHbIE KaHasbl U ApyrMe 0TBepCTUs, Yepes KOTopble yTeuka roptoyero BeljecTsa B
HOpPMasibHOM pexunme paboTbl He BO3MOXHA.

B.2 Mpoembl

Mpumepbl, NpUBOAMMbIE HWKE, He NpefHa3HavyeHbl AN o6s3aTesIbHOro NPUMEHEeHUA, TaK KaK NCTOYHUKU YyTeukn
MOryT USMEHATbLCA B 3aBUCUMOCTU OT KOHerTHOVI cuTyayunn.

B.2.1 MNMpoeMbl Kak BO3MOXHble UCTOYHUKN YTEUKMN

Mpoembl MexAay 30HaMu criefyeT pacCMaTpuBaTb Kak BO3MOXHbIe NCTOYHUKMN YTEUKN.
CTeneHb yTeukn 3aBUCUT OT;

- Knacca npwaeraroLliei 30HblI;

- 4acTOTbl U A/INTE/IbHOCTM HaX0XAEHUS NPOEMOB B OTKPbITOM COCTOSIHUW;

- 3adh(heKTMBHOCTU CPeACTB, NCMOMb3yeMbIX A8 YNIOTHEHWU NN COefNHEHNI;

- pa3HOCTM 3HAYeHUI AaBfIeHUA Mexay 30Hamu:

- naowaan npoema.

B.2.2 Knaccudunkayma npoemos

Mpoembl nogpasgensatoT Ha Tunbl A. B. C. O B COOTBETCTBUUN CO C/eAYHOLWUMU NPU3HaKaMmn.

Mpoembl TMNa A. oTnnyaloLWwmecs no xapakrepuctmkam ot npoemos Tunos B. C nnan D.

Mpumepbl:

- OTKpbITble OTBEPCTUA ANSA fOCTyna WM noasoga ceTeil, HanpumMep, BEHTUNALMOHHbIE KOpo6a unu Tpy6bl, Npo-
xoAsime yepes CTeHbl, MOTOMIKM U MOMbI;

- 4acTo OTKpbIBaeMble NPoOeMbl;

- cTauMoHapHble BEHTUNALUNOHHbIE OTBEPCTUSA B MOMELLEHUNSX, CTPOEHUSIX U NPOEMbI, aHa/IOTUYHblE NpoeMam Tu-
noe B. C n O. KOTOpble OTKPbLIBAOTCA YACTO UM OCTAIOTCHA OTKPbITbIMU ANNTENIbHOE BPEMS.

Mpoembl TMNa B — HOpManbHO 3akpbiTble (HanpuMmep, aBTOMaTUYeCKM 3akpblBalolwmecs) n peAko OTKpblBaeMble
npoembl, XOPOLIO YN/IOTHEHHbIE B 3aKPbITOM COCTOSAHUM.
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Mpoembl Tvna C — HOPMabHO 3aKpbiTblie {HaNpumep, aBTOMATMYECKN 3aKpbIBAOWMECS)) N PeAKO OTKPbIBaeMble
npoeMbl, XOPOLLO YNIOTHEHHbIE C MOMOLLbIO COOTBETCTBYIOLNX NPUCNOCOGNEHUI (HanpyMep, NPOKAaAoK) No Bcemy ne-
prYMeTpy. UM codeTaHue Noc/ef0BaTe/IbHO PACMONOXEHHbIX ABYX MPOEMOB Tuna B ¢ He3aBUCHMbIMY NPUCMNOCO6IeHUSIMU
AN aBTOMATUYeCKOro 3aKpbIThs.

Mpoembl TMNa D — HOPMasibHO 3aKPbITble, COOTBETCTBYIOLWME NPoeMy Tuna C, OTKPbIBaeMble TO/IbKO C MOMOLLbIO
cneunanbHbIX UHCTPYMEHTOB WKW B aBapUiiHbIX CUTyaLuUsiX. DTO XOPOLWO YMN/IOTHEHHbIE MPOeMbl, Hanpumep, ceTeBble
NpoxoAbl (BEHTUNSLMOHHbIE KOPO6a, TPY6bl) UK coveTaHne nocneAoBaTeslbHO PacnooXKeHHbIX O4HOro npoema Tuna C.
npunerarLero K oNacHoii 3oHe, 1 04HOro NpoemMa Tuna B.

Ta6nuuya B.l1 — BanaHue Tvna npoema Ha CTeNeHb yTeuku

CTeneHb YTeukn 13
NpOeMOB, paccMaTprBaeMbIX
0KauecTBe UCTOYHUKOB
yTeuKu

Knacc 30Hbl, 113 KOTOPOVi BO3MOXHA
yTeuKa roproyeto rasa wim napa yepes Tvin npoema
npoem

MocTosAHHasA
(MoctosiHHasyMepBas
BTtopas
BTopas /YTeuka oTcyTCTBYET

MepBas
(Nepsas)'BTop3s
(BTopanYYTeuka oTcyTCTBYET
YTeuka oTcyTCcTBYET

BTopas
(BTopas/YTeuka oTcyTCcTBYET
YTeuka oTcyTcTBYyeT
YTeuka oTcyTCTBYeT

oOO0Owm>» OOwW>» UTOW>

MpumeyaHne — YkasaHHble B ckobkax cTeneHu YTEeYKN OO/DKHbI yCTaHaB/IMBaTbCA C y4eTOM 4aCTOTbl OTKPbITUSA
npoemos.

B.3 MUHTEHCUBHOCTb yTeuku

Cnepytowme npvMepbl MoKasbiBalOT NPUMEPHbIE 3HAYEHUSI MHTEHCMBHOCTW YTEUYKU TOPHOUYMX XUAKOCTEN 1 rasos.
Bonee To4YHasa oueHKa MHTEHCMBHOCTU YTEUKN BO3MOXHA C YUeTOM XapaKTepUCTUK /o6bIX NPOEMOB 1 BA3KOCTU XUAKOCTN
nnu rasa. 3T pakTopbl 06bIYHO yunTbIBalOTCA B KoadhuumneHTe pacxoga (Cd Si).

MockonbKy B NpUBeAEHHbIX NpYMepax pacyeToB 3TW DakTopbl He yunTbiBatoTes <Cd =1). Npu ux NPUMEHeHUn nony-
YalTCs 3aBbllWEHHbIE 3HAYEHUS.

NMpumeuvuaHne — ECnu B pacyeTax UCNoMb3yeTcss KoadpuumeHT pacxoga Cd. ero 3HaueHme BbIGUpatoT CO-
r1aCHO PYKOBOACTBY A5t 4AHHOTO MPUMEHEHUS.

PopMysibl U METOAMKMN OLLEHKW, NpeAcTaB/ieHHble B aHHOM MPUIOXKEHNUW, He NpefHasHayYeHbl ANS UCMNOMb30BaHWS
Ha BCeX yCTaHOBKax M NPUMEeHMMbI TOIbKO B ONpefesieHHbIX YCNI0BUSAX, YKa3aHHbIX B KaX/A0M pasgerne.

MpuMeHeHne hopMyn MO3BOJIAET MOMYYNTb OPUEHTUPOBOYHbIE PE3Y/bTaTbl, HTO CBA3AHO C OFPaHUYEHUSIMU, BO3-
HUKaKLWWMW NPV NOMbITKE ONUCaTb C/I0XHbIE ABIEHNS C MOMOLLbIO YNPOLEHHbIX MaTemMaTuyecknx mogeneii. Jlonyckaetcsa
Takke NPUMeHsITb Apyrne MeToAbl pacuyeTa.

MpumeyvyaHune — MNpn MCNONL30BaHUN METOAOB pacyeTa HEO6XOANMO faBaTb CCbIIKY HA aBTOPUTETHbIN UC-
TouHuk. CtaHgapT TNO Yellow book [3] cogepXu1T noapobHble onncaHus MeToA0B pacyeTa U MOXET ObITb UCMONb30BaH
ANS CCbUIKU.

B.3.1 NHTEHCMBHOCTb YTEYKU XUAKOCTU

VNHTEHCUBHOCTb YTEUKM XMAKOCTU OLeHBaeTcs no popmyne:

f.= Cds ~ ~ . (B.1)
rpe 4G VHTEHCUBHOCTb YTEUKUN XNAKOCTN (Macca B eAUHULYY BPEMEHMU, Kr/c);
Cd — KoahuMumeHT pacxoaa;
— nsowajb NonepeyHoro CeYeHns NPoema, Yepes KOTopbIi MPOUCXOAUT yTeuKa XUAKOCTU, M2:
P — N/JIOTHOCTb XWUAKOCTU (Macca Ha eguHuLy ob6bema, Kr/m3);
[Op — pasHoCTb AaBneHuii B NpoemMe, Yepe3 KOTOpbIii npoucxoanT yTedka (Ma).
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[anee Heo6x04MMO ONpeaennTb MHTEHCUBHOCTb NCMapPeHNsi BbICBOGOANBLLENCA XNAKOCTU. YTeuka XUAKOCTU MO-
XeT NpoucxoauTb B pasHbix chopmax. Mpupoaa yTeuku n KonnmvecTso o6pasylolerocs napa Wi rasa Takxe 3aBUCAT OT
MHOTUX (hakTopoB. MNpuMepbl YTEYKN BKIOYAIOT B Ce65:

a) AByxchasHylo yTeuky (T.e. KOMGUHNPOBAHHYIO YTEUKY XUAKOCTU U rasa). XXMAKOCTW, TaKne Kak CXVKEHHbI He-
PTAHOW ras. MOryT HaXoAUTLCA B ra3006pasHO 1 B XUAKOW dha3e HEMNOCPeACTBEHHO nepes OTBEPCTUEM, Yepes KoTopoe
NPONCXOANT yTeuKa, WM Nocsie BbIXO[a U3 HEro BCNeACTBUE PasHbIX TEPMOANHAMUYECKUX UIN MEeXaHWYEeCKUX B3anmo-
AeicTeunii. 3TO MOXET NPMBECTU K 06pa3oBaHNIO Kanesib U CKOMMEHWI XUAKOCTN, B pe3y/ibTaTe yero nocnegyet KuneHue
XMUAKOCTU, KOTOpoe ByaeT cnoco6CcTBOBaTb POPMUPOBAHMIO MApPOBO3AYLLHOIO 06/1aKa;

b) 0AHOMA3HYI0 YTeUKy HEBOCNIAMEHAIOLWENCA XNAKOCTU. [NA XNAKOCTEN C BbICOKUMMN TOUKAMUN KUMEHUA (Bbllle
TemnepaTtypbl CpeAbl) 3HAUNTE/IbHYIO YaCTb YyTeUYKM O6bIYHO COCTaB/AET XNAKNA KOMMOHEHT. 3Ta yTeuka MOXeT Nponcxo-
OUTb B (hopme Menkux Kanesib, 06pasyowmxca nog aencrenem cTpyun. Bolgenenve napa 6yaet 3aBuceTb OT 06pa3oBaHuns
CTPYM 1 KCNapeHns M3 TOUYKM yTeuku, OT MesIKUX Kanesib Uau o60ro nocnefyowero CKonIeHns XuaKkocTu.

MN3-3a pasHoO6pasnsa ycnoBuii U NepeMeHHbIX B HacTosAWEeM cTaHAapTe He NPUBOAUTCA METOANKa OLEHKN YCoBUi
o6pasoBaHusa napa. Mpu ncnonb3oBaHUN cTaHapTa cieayeT TwaTe/lbHO BbiGupaTb NOAXOAALLYI0 MOJe b, Y4nTbiBasi BCe
OrpaHNyeHuns 3Tol MOAENN U/MNN NPUMEHSAS HanexalMm 06pa3om KOHCEPBAaTUBHbIN NOAX0M C NI06bIMY pesynbTatamu.

B.3.1.1 ¥YTeuka N3 CKONNEHUSA XNAKOCTU

[N oueHKN ncnapeHns U3 CKOMIEHNS XNAKOCTU, TemnepaTypa KOTOPOli 3HaUNTE/TbHO HUXKE TOUKW KUMEHUS, MOXeT
NPUMEHATbLCA COOTBETCTBYOLWan hopmMyna.

B.3.2 IHTEHCMBHOCTb yTeuku rasa

MpuBeaeHHble HUXe POpMy/bl NO3BOASOT MOSYYUTH NPUEM/IEMbIE OLLEHKU MHTEHCMBHOCTM yTeuku rasoB. Ecnu
NIOTHOCTb rasa nNpubauxaeTcs K NMAOTHOCTU CXMXEHHOTO rasa, TO YTeuky creflyeT paccmaTpuBaTb Kak AByXxdasHyr
(B.3.1).

VIHTEHCUBHOCTb YTeuKM rasa U3 pesepByapa MOXHO OLEHUTb Mo aanabaTMyecKkomMy pacliMpeHunto naeanbHoOro rasa,
eCc/nun NJIOTHOCTb rasa noj AaBNeHWeM 3HauMTe/IbHO MEeHbLIE MAOTHOCTU CXUXEHHOTO rasa.

CKOpOCTb BbICBOGOX/AAEMOr0 ra3a peryimpyeTcs 3ac/IOHKOW (CKOPOCTb 3BYKa), eC/1 AaB/ieHe BHYTPU pe3epByapa
C rasom 6osiee pc (KpuTM4eckoe AgaBneHune):

TiT 1
Pc
rae Pg — paBneHve cHapyxu pesepByapa C rasom;
y — nokasaTeflb MOMMTPONbI aanabaTMyeckoro pacluMpeHns N OTHOWEHWE YAe lbHbIX TENI0eMKOCTeA.

Ansa naeanbHOro rasa [AonycKaeTcs UCNOMb30BaTh ypaBHeHUe

Mep
roe cp —  yjaenbHas TENN0EeMKOCTb MNPy NOCTOSSHHOM gasneHuun (Ix k r 1K"1);
M — wmonekynsipHas macca rasa (Kr/kmosb);
R — yHuBepcanbHas razosas noctosiHHasa (8.3 - 103 Ax kmonb 1K '1).

B.3.2.1 NHTEHCMBHOCTb YTEYKUN rasa npu npepesibHON CKOPOCTU €ro ucTevyeHuns

MpeaenbHas CKOPOCTbL BblAenieHns rasa (CM. B.3.2) paBHa CKOpOCTM 3BYyKa A5 JaHHOMo rasa. 3To MakcMMasnbHas
TeopeTuyeckas CKOpPOCTb UCTEYEHUS.

VNHTEHCUBHOCTb yTeuku rasa U3 KoHTeliHepa Mpv nNpejesbHOM CKOPOCTW BblAe/NIeHNs1 MOXHO onpeAennTb C NOMO-
Wbto hopmy bl

(B.2)
rae —  WHTEHCMBHOCTb YTeYkM rasa (Macca B e4uHULY BPEMEHU, Kr/C);
Cd — koadhchuuymeHT pacxoga;
S — nnouwagb NonepeYyHoOro ceyeHUsi Npoema, Yepes KoTopbIii MPONCXOAUT yTeuka rasa (nowagb noBepxHoCTH, M2);
P — QpaBneHue BHyTpu pesepsyapa (Ma);
y — nokasaTteflb NONUTPONbI aAnabaTnyeckoro paclWwWmpeHns UM OTHOLEHNE yaesbHbIX TeNn10eMKoCTel;
M —  wmonekynsipHaa macca rasa (Kr/kmosb);
[ — a6conTHas Temnepartypa BHyTpu pesepsyapa (K):
R — yHuBepcanbHasa razosas nocTtosiHHas (8.3 » 103 [ kmonb 1K '1).

B.3.2.2 IHTEHCMBHOCTb YTEYKN rasa npm CKOPOCTU €ro UCTEYEHUSI HUXe npefesibHON

JlonpeaenbHas CKOPOCTb BblJeNIeHNs ra3a — 3TO CKOPOCTb ero MCTEYEHMNS HIXKe CKOPOCTY 3BYyKa A/18 laHHOr o rasa.
CKOpPOCTb Bblfie/IeHNsl ra3a 13 KoOHTeliHepa 6e3 ee MoraweHUs MOXHO OnpeAeInTb C NOMOLLbIO (hopMy bl
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roe ‘g WHTEHCMBHOCTb YTEUkN rasa (Macca B eANHULYY BPeMeHWU, Kr/c);
koadhhunumeHT pacxoaa;
f naowazb NonepeyHoro ceveHnsi NpoemMa, Yepes KOTopblii NPOMCXOANT yTeuka rasa (nnowaib NoBepXHOCTH, M2);
P AaBneHune BHyTpu pesepsyapa (Ma);
Pq AaBfieHne cHapyxu pesepsyapa c rasom (Ma);
Y nokasaresib MOMUTPOMNbI aanabaTnyeckoro paclupeHnss AN OTHOLLEHWE yAelbHbIX TEM/I0eMKOCTEN;
M MoJieKkynisipHas mMacca rasa (Kr/kmosb):
T abconTHaa Temnepartypa BHyTpu pesepsyapa (K);
R yHUBepcanbHasa razosas noctosaHHasa (8,3-103 [ kmonb -1 K™"1).

B.4 Pasmep oTBepcTua n pagnyc NCTo4YHuKa

Haun6onee BaxHbIM (hakTOPOM, KOTOPbI/i HEO6XOANMO OLLEHUTbL B CUCTeMe, SIBISeTCA pasmep oTBepcTus. Pasmep
OoTBepCTUS onpeaesnsieT pa3Mep roproyero 061aka u B UTore — runoTeTndecknini obbem V.

VZ — 3T0 BaXHbIii NapaMeTp, CBA3aHHbI CO CTEMEeHbI0 paccenBaHUs YTeuku, NOAPOGHO OMUCAHHbIA B MpUIOXe-
Hum C. [ns cucTembl rasa nog AasrieHnem napameTp VZ paBeH paguycy oTBepcTusi, BO3BefeHHOMY B Ky6. Cnegosa-
Te/IbHO. He3HauuTeslbHas HeAOoOLEeHKa pasMepa OTBEPCTUS MOXeT NMPUBECTU K 3HAYUTENIbHOMY 3aHMXEHWUI0 pacyeTHOro
3HaueHus Vz. koToporo crnegyeT usberatb. 3aBblleHWE pasMepa OTBEPCTUA NMPUBEAET K 3aBbIWEHNIO 3HAYEHWNA runoTe-
TUyeckoro o6bema VzZ. 4To NMprYemMsIEMO U3 COOBPaxXeHU 6esonacHoOCTn (CM. npuioxeHne C), 0fHAKO MOXeT NpuBECTU
K BblJJ€/IEHNIO C/INWKOM 6GOMbLKX 30H. [103TOMY OueHKa pasMepa OTBEPCTUA A0/KHa 6GblTb XOPOLO apryMeHTMpoBaHa
M AOKYMEHTa/IbHO OhOopM/IeHa, BKOYas NCXOAHbIe NPEAMNOOXEHNS, HA OCHOBaHMM KOTOPbIX 6bIJI0 MPUHATO peLleHne.

[lns cuctem C BbICOKUM JlaB/ieHieM OTBEPCTUA Manoro pasmepa (6y/1aBoyHble) cumTaloTcs HepeasibHbIMU. Koppo-
3us B Tpy6onpoBoje 06bIYHO MPUBOAUT K PaspbIiBY B TeHKE KOPPO3WUW, KOrAa BHyTPeHHee AaBrieHve npeBblwaeT npegen
TeKy4yecTu maTepuana B Touke ocnabneHus.

PykoBOACTBO NO pasmepam oTBepcTuii NnpuBeaeHo B Tabnmue B.2. B Tabnuue ykasaHbl pasMepbl OTBePCTUiA ANs TU-
noBbIX K/1anaHoB, NPy 3TOM NPU3HaeTCs, YTO BEPOSATHOCTb CYLIECTBOBAHUS OTBEPCTU MeHbLIero pasmepa, Yem TUNOBOW,
6onblie, HeM BEPOSATHOCTb CYLEeCTBOBAHUA OTBEPCTUIA 60MbLUero pasmepa, 4Yem TUNOBOW. B HEKOTOPLIX ciyyasx hopma
" pasmep OTBEPCTUIA YeTKO onpeaesieHbl, HanpuMep, A1 BEHTUSALMOHHbIX OTBEPCTUIA 1 AbIXaTeslbHbIX KanaHoB, Yyepes
KOTOpble a3 BbIXOAWUT B OTHOCUTENIbHO MPOrHO3NPYeMbIX YCOBUSIX.

Tab6nwunuya B.2— lNonepeyHoe ceyeHne OTBEPCTUA N/MAK pagnyC NCTOYHMKA

Mnowajb nonepevHoro ce- Paguyc UcTouHmu-

OGopyaoeanne Quenka yredku ueHus oTBepcTus S (MM2) ka My (Mbl)
<« (g «0

dnaHubl C NpPokNagkoir U3 TUNMYHOE 3HavyeHwe ANa cuctem nop 2.5 0.892

cxaToro BOJIOKHa wAuM no- pasneHuem go 10 6ap. Mpu 6onee BbI-

AOGHBIMY NpoKNagKammn COKMX 3HaYeHUAX AaBfeHUa Heobxoau-
MO MPUHMMaTbL COOTBETCTBYIOLLME MEPDI
ANA NpefoTBpalLeHns yBesimyeHns pas-
Mepa OTBEPCTUS Npu yTeuke
Cepbe3Has HeUCNpPaBHOCTb M3-3a MOM- CerMeHT Mexay /AByms OnpegensiioT B

dnaHubl CO cCnupasibHO-Ha-
BUTOI Npoknaakoii nnu no-
[O06GHBIMY NpPOKNagKammn

KonbueBble NpoKiasku
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HOro paspyLleHns cermeHTa NpPoknagKu
Texay OBYMsi GONTOBbIMU OTBEpPCTU-
aMu. [lna Mcnonb3oBaHUA B cucTemax
nop AasneHuem Bbiwe 10 6ap

TUNMUHOe 3HayeHue, €ecnu MNPUHATBI
Mepbl 471 NpefoTBpalleHns yBenunye-
HWSI pazmepa OTBEPCTUSA MPU yTeuke

Cepbe3Hasi HeNCnpPaBHOCTb U3-3a CUJIb-
HOro paspyLeHnsi CerMeHTa NpoKIagKu

TunNMyHOEe 3HayYeHne

Cepbe3Hasi HeUCNpPaBHOCTb U3-3a CUJIb-
HOro paspyLUeHUsi CoegnNHeHNs

601TaMn x TO/MLMHA NPO-
KnagKku

0,25

cermMeHT x 0.05 mm

0.1

0.5

COOTBETCTBUN C S

0.089

OnpegenswT B
COOTBETCTBUM C S

0.178

0.398
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OKoHYaHve Tabnuuybl B.2

Mnowaab nonepeyHoro ce- Paguyc ncrtouHu-
O6opyaoBaHve OueHKa yTeukmn
pyA ! yr YeHua oTBepcTUa S (HN2) ka ro (mm)
<) (b) © w
KnanaHbi TunuMyHoe 3HayeHWe ANS MO6bIX kna- 0.25 0.089
NnaHoOB C HOMWHa/IbHbIM AVMaMeTpPoOM A0
150 mm
TunuyHoe 3HayeHWe ANA  KnanaHos, 2.5 0.892

npeAHasHavYeHHbIX A1 TSHXKENbIX Pexu-
MOB pa6oThbl, U KlanaHOB C HOMUHa/Ib-
HbIM AnameTpom 6onee 150 Mm

MpegoxpaHuTesibHble Kna- TuUNWYHOoe 3HadyeHue pAna npegoxpa- 0.1 x naowagb oTtBepcTus  OnpegensioT B
naHbl HUTE/IbHBIX K/M1anaHoB, NPUBOAVMbIX B cooTBeTCTBUM C S
fAelicTBue fAaBrfieHNeM, KoTopble MOryT
cpa6oTtaTb npu c6oe B TexHosoruye-
CKOM npotiecce

LleHTpo6exHble Hacocbl M 3HauveHusa 3a3opoB U gnametpa (I n d) nxlIxdxk. He npumeHsieTcs
KOMMpeccopsbl onpeaensitoT B COOTBETCTBUM C [LOKYMEH-

Tauuei nsrotoButens o6opyoBaHus.

KoadhbnumneHT ocnabneHms K npume-

HAT NPU NCNONb30BaHUN CPEeACTB ANS

yNyudlWeHUst yNaoTHeHUs

MopwHeBble KOMMApeccopbl  TUMMYHOE 3Ha4vYeHue, ecs MNpPUHATbl 2.5 0.892
Mepbl AN NpefoTBpaleHns ysesmye-
HUS1 pa3mepa OTBEpPCTUS Mpu yTeuke

[peHaxHble oTBepcTUsi TWUMUYHOE 3HauvyeHWe ANA ApeHaxHbIX 0.1 x gnameTp TpyObl Onpepensiot B
N oTBepcTus ANsi oT6opa OTBepCTUii U OTBEpCTUii ANs Npo6ooT- COOTBETCTBUM C S
npo6 60pa B OTKPbITOM LukAe. Ana apyrux

3/71eMeHTOB (hnaHueB, k1anaHoB U T34,)
NPOBOASIT OTAENbHYIO OLLEHKY

CoepuHeHUa Tpy6 HeGoNb- TWNMYHOe 3HayeHue, ecnu npuHaTbl 0.25 0.089
woro AnameTpa Mepbl ANs NpefoTBpalleHns yBesnunye-
HUA pasmepa OTBEPCTUS NMpu yTeuke

MpumeyaHunsn

1 Bce o6opygoBaHne — lVicnonb3oBaHWe 3HAYEHUI HUXe yKasaHHbIX B Tabnuue (Hanpumep, onpeaeneHHbIX npn
06Hapy>XXeHUN 1 perynpoBaHnmn yTeuykn ¢ NpUMeHeHneM onpegesieHHbIX npoueayp) A0/HKHO 6bITb 060CHOBAHO U NOA-
KpPEenieHo JoKyMeHTauuen.

2 Mpoknagka ns cxatoro BosiokHa — [pokiaAky 13 3/1aCTOMePHOro Matepuasa co BcTaBkaMu uim 6e3 Hux crne-
AyeT paccmaTtpuBaTth Kak NPOKIafKn U3 CaTtoro Bos1OKHa.

3 CnupanbHO-HaBuTas npokniagka — FoprvpoBaHHble UK NJ0OCKUE MeTasiInvyecKkne NPokKIagKn ¢ KOXyXoM Wam
6e3 Hero crieflyeT paccMaTpuBaTh Kak CnupasibHO-HaBUTble NPOKIaAKuN.

4 MpepoxpaHuTesibHble knanaHbl — C60M B TEXHO/IOTMHYECKOM MpoLiecce criefyeT OT/iMuaTb OT M3MeHeHuli napame-
TPOB npouecca, onpeaenawmnx paboTy knanaHos. B aTux cnyvasx HE06X0AMMO paccMaTpuBaTh APYryto CTeneHb yTeuku (Ha-
npumMep, NepByio) 1 BO3MOXHOCTb NpoBeAeHns 60/1ee TOYHOro aHann3a 4na onpefesieHnst MacCoBOW MHTEHCUBHOCTU YTeUKM.
MonHoe OTKpbITUE KNanaHa n3-3a cepbe3HbiX C60eB B TEXHOIOTMYECKOM MpoLecce WK Noj, BO3AeliCTBUEM BHELIHMX (hakTo-
POB HEOBXOANMO aHaNIM3NPOBaTh B KXA0M KOHKPETHOM C/lydaB C y4eTOM Tuna npouecca u NpUMeHsieMbiX Mep KOHTPOS.

5 LleHTpo6exHble Hacocbl — [pn UCNONb30BaHUW APOCCENbHON BTYNKM KO (PUUNEHT yMEHbLIEHUA pa3Mepa
oTBepCTMA K MOXeT cocTaBnAaTb Ao 1/5.
6 LleHTpo6exHble Komnpeccopbl — [pW MCMNO/Ib30BaHUN MaBalOWMX KOMbLUEBbIX YNIOTHEHUI KO3huLmeHT

YMeHbLUEHNs pa3mepa OTBepCTUs K MOXeT COCTaBNATb A0 1/6.

7 NopLHeBble KOMMPeccopbl — B COOTBETCTBMU C MMEIOLLMMCS OMbITOM pa3Mep OTBEPCTUSA Mpu yTeukax u3 pas-
JINYHBIX UCTOYHUKOB YTeukn 06bIYHO HaxoaUTCs B gnanasoHe (1—5) Mm2.

8 Touka npo6ooT6opa — Heo6xo4MMO paccMaTpuBaTth Apyrue BuAbl yTedek, APYryto cTeneHb yTeuku (HanprMep
nepBylo) U NpoBefeHne 6o/iee TOYHOrO aHann3a, YTo6bl ONpeAeIMTb MacCOBYI MHTEHCUBHOCTbL YTEUKU.

9 CoefunHeHust Tpy6 He6O/MbLWOrO gnaMeTpa. B COOTBETCTBMU C MMEIOLMMCS ONbITOM pas3Mep OTBEpPCTUA npu
yTeukax U3 pas/inyHbIX UCTOYHUKOB YTeUkn 06bIYHO HaxoauTcs B AunanasoHe (0,1 x 1) MM2. MpaBWUIbLHO CNPOEKTUPO-
BaHHble W BbIMNOJIHEHHbIE Pe3b60Bble COeAUHEHUSI HE A0/KHbI NMPOMYCKaTk YTeuKy B TEYEHUe cpoka aKcnsyarauuu npu
perynsipHoM TEXHWYECKOM 06CyXMBaHUN.
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B.4.1 Pagnyc nCToOYHMKA NN NCEBAOUCTOUYHUKA

YTeuka U3 NCTOYHMKA C a6COMIOTHLIM AaB/IeHVEM P, COOTBETCTBYIOWMM hopMmy e

(8-4)

npueefeT K NOABNEHNIO ra30BOro NOTOKA C [03BYKOBOV CKOPOCTbIO.

p —  [aB/ieHue, NpM KOTOPOM HaxoAuTcA rasosas cpega. Ma:
pa — aTMocdepHoe gasrieHue. MNa:
Y —  OTHOWeHNe yAeNbHbIX TEM/I0EMKOCTeli ropioYero rasa.

3HaueHue Y, paBHoe 1,4. naeT B = 1,89. KOTopoe 06bIUYHO ABMSETCS AOCTATOUHbLIM MPUGIVNKEHHBIM 3HAUEHVEM.

[ns yTeyek c 403BYKOBOI ckopocTbio (p/pas B) paguyc nctouHvika s paBeH paguycy oTBepcTust I, U3 KOTOPOro
npoucxouT yTeuka rasa. Ecnm doopma oTBepCTUst He Kpyrnas, To 3HadeHue JO Takoe, 4To no popmyne nr@ nonyuyatoT
naowanb OTBEPCTUS.

Mpun yTeukax co ckopocTbio 3ByKa (p/pa > B) cutyauus 6onee cnoxHas. B aToM c/iyyaB yTeuka npu noraweHum cKo-
poCTU f0/1KHA COPOCUTBL JaB/ieHNe Ha yyacTke 3a npejesiamMmy OTBEPCTUSA, M3 KOTOPOro MPOUCXOAUT yTeuka 1 3a KOTOPbIM
BO3HMKaeT nsobapunyeckas cTpys. B 30He CHUXeHMA AaBfeHns paguyc CTpyu yBesIMumMBaeTCa OT 3HauYeHWs pajuyca oT-
BepcTusi r0 40 3HaUYeHUs ncesgopagunyca IS, KOTopoe MOXHO NPUGAN3NTENBHO BbIYUCNTL MO chopMyre:

(B.5)

rae K— nocTosHHas, ans kotopoii K= 0.5 siBNsieTcsa Xopowwmnm npubamKeHHbIM 3Ha4eHneMm.

[aHHas chopMyia nokasblBaeT, Kak yBenmymMBaeTcs paanyc NceBgoMCTOYHUKA MO Mepe yBeIMYeHNs faBieHns rasa
B pe3epByape. TO BaXHO, Tak Kak I'Snoka3sbiBaeT MacliTab A/MHbI, ABASIOLLECA OCHOBOI AN1A pacyeTa rMnoTeTUYeckoro
o6bema Vz (npunoxeHue C).

PucyHOK B.1 — Y4acTOK CHUXEHUS faB/IeHUs A1 CTPYW CO CKOPOCTLIO 3ByKa

B.5 NMpumMmepbl OLEHKN MHTEHCUBHOCTU YyTeUYKN rasa
Mpumep Ne 1

Pe3epByap BbICOTOW 3 M. HanoJ/IHEHHbIV aueToHOM. [bIxaTenbHbllii knanaH pe3epByapa yCTaHOB/MEH Ha 3HavyeHue
n36bITOYHOro AasrieHusi 0,05 Gap. MNpegnonaraetcs, YTO NPU HEMCNPaBHOCTU haHel B HUXHel YyacTu pesepByapa 6yaet
nponyckatb aueToH Yepe3 oTBepcTMe N/owabio NONepeyHoro cevyeHns 1 mm2,

p =790 kr/M3— MAOTHOCTb XUAKOrO aLeToHa;

S = 10-6 M2— nnowaab NONepeyHoOro ceYeHNs OTBEPCTUS;

Ah = 3 M — pasHOCTb BbICOTbI MOBEPXHOCTM XUAKOTO aLeToHa 1 0TBepCTums;

[ =9.81 m/c2 — yckopeHue cB0o604HOro NageHuns;

Ap\=5 m103 Ma — ycTaHOB/IEHHOE M36bITOYHOE AaBJieHNe AbIXaTe/IbHOro knanaHa (npegnosaraeMoe MakcumMasb-
HOe M36bITOYHOE AaBrieHVe B BepxHeli yacTn pesepByapa).

MakcumanbHasi pa3HOCTb AaBfieHWi i B OTBEPCTUN, Yepe3 KOTOPOe MPOUCXOANUT yTeuka:

Ap = Apv+ pgAh =5 0 3+ 790 9.81-3 = 2.8 -10* Na.

/IHTEHCUMBHOCTbL yTEuKN

22



FOCT IEC 60079-10-1-2013

mife 790 2.8 104 =6.7 10 3Kr/C.
(# )'max

Mpumep Ne 2

VHTEHCUBHOCTb YTeuKn rasa npu norawieHmun CKOpoCTu ero BbligeneHns onpegensetca no oopmyne B.3.2 n B.3.2.1.
Tpyb6onpoBog c ra3oo6pasHbiM BOAOPOAOM Mnpu TemnepaTtype + 20 °C n abcontoTHbIM gaBneHnem 11 6ap. Mpea-

nosnaraeTcs. YTO NpU HeMcrnpaBHOCTU ByAeT NPOMCXOAUTb yTeuka ra3oo6pasHoro BoAopoja vYepes oTBepcTue naowanbio
nornepe4YyHoro ceyeHunsa 2.5 mm2 Bo dpniaHue.

p = 11-105MNa — pgaBneHue B TpybonpoBose:

T= 293K — a6conoTHas Temneparypa;

M= 2 kr/kmonb — MoOneKyfnsipHas macca BoAOpPOAa;

S =2.5-10-6 M2 — nnowajb NONepeyHoOro ce4eHns OTBEPCTUA:

y— nokasartesib NONMTPONbI agnabaTnyeckoro pacwmpeHusa gna sogopoaa.

= =105 =1910°Ta

CKOpOCTb BbIAENAOWErocs rasa fonpegesnbHas, Tak kak p > pc

(1.4171)/2(1,41 1|

:2,5-10'8-11-10B , =1.7 10 3Kr/C.
8.310* 203 \1.411

Mpumep Ne 3

VHTEeHCUBHOCTb yTeukn rasa 6e3 noralieHnss CKOpoCTU ero BblgeneHus no oopmyne B.3.2 n B.3.2.2

lasronbaep 4N MeTaHa nNpu TemnepaTtype MuHyc 20 *C. MpegoxpaHnTeNbHblii KnanaH rasrosibjepa ycTaHOB/EeH Ha
n36bIToYHOe aaBneHne 0.005 6ap. Mpu HemcnpaBHOCTM BO3MOXHA yTeuyka U3 rasronbgepa yepes oTBepcTue naowanbto
rnornepeyHoro ceyeHnsa 10 cm2.

p = 1.005-105 Na — gasneHue B rasrosnbjepe.

Pg= 105 Na — aTtmocdepHoe faBneHue;

T= 253K — abconoTHas Temneparypa;

M= 16 kr/kmonb — MOJeKynsipHasi Macca MeTaHa;

S = 10"3 M2 — nsiowagb NOMNepPeyHoro Ce4eHnsa OoTBEPCTUA:

y = 1.32 — nokasaTesib NOMTPONbI agMabaTniyeckoro paclimpeHnsa MeTaHa

Pc = No = 105 (iRIRTT2 D 21 84 1051a

CKOpOCTb BblfeneHns rasa gonpegesibHas, Tak kak p <pcC

— - 0.995

p

dGI. ¢, [ (v 1vr I P

X H =1° '-1-005 KO5-j 8ai@®B2S3 " b -0O -"51132 11/U2j x

x0.995132 =2.8-10 2 «r/c.
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MpunoxeHne C
(cnpaBo4yHOE)

BeHTnnauua n paccensBaHune

C.1 BBegeHue

Lienblo faHHOro NpUIoXeHUs ABNAseTCSA npejocTaB/ieHNne PyKoBOACTBA MO OMpejAesieHNIo TUna 30Hbl C MOMOLLbIO
OLLEHKW YPOBHSI BEHTU/ISILUUN U pacCcenBaHUsi 06/1aKOB rOpPOYero rasa uam napa.

YTeuka MOXET MPUHUMATb pas/sinyHblie (POPMbl B 3aBUCMMOCTU OT MHOIUX YC/IOBUI, K KOTOPbIM MOXHO OTHECTMW
cnepyouwe:

- MaTepuan yTeuku: rasbl, napbl UV XULKOCTU:

- yTeuka BHYTPU MOMeELLEHUS NN CHApYXK:

- CTPysi CO 3BYKOBOIi UM J03BYKOBOI CKOPOCTbIO, yTeuka leTyunx rasoB Uau yTeuka B pesysibTate ncrnapeHus;

- Ha/AM4YMe UAM oTCYTCTBUE NPENSITCTBUIA;

- NNIOTHOCTb rasa unu napa.

®opMy/ibl U METOAbI OLEHKU, NPeACTaBeHHbIE B HACTOSILLEM MPUIOXKEHUN, MPUMEHUMbI TO/IBKO B YC/IOBUSX, YKa3aH-
HbIX B KaX/0M pasgerne, U. C/iefoBaTte/lbHO, He MOTyT NMPUMEHATbLCA KO BCeM yCTaHOBKaM. MpuMeHeHne hopmyn Takxe gaeT
OPWEHTNPOBOYHbIE Pe3y/ibTaTkl, YTO CBSA3AHO C OrPaHNYEHUAMU, BO3HMKAIOWMMY NPU NOMbITKe ONMUcaTb C/0XHble B3anMo-
[eCTBUS C MOMOLLbIO YNPOLLEHHbIX MaTeMaTU4eCcKMx Mogeneil. lonyckaeTcsti NpUMeEHeHMe APYrMx MeToA40B pacueTa.

MpumeuvyaHne — Mpu UCNONb30BAHUN METOAOB pacyeTa HEOGXOAMMO AaBaTb CCbl/IKY HAa aBTOPUTETHBIW MC-
TouHuk. B ctaHgapTe TNO Yellow book [3] cogepxaTtcsa nogpo6Hble onMcaHna MeToA40B pacyeToB, U OH MOXeT 6bITb UC-
nosib30BaH A5 CChISIKU.

AnbTepHaTVBHbIE METO/bl aHa/In3a C NMOMOLLbI0 KOMMNbIOTEPHOrO MOAEIMPOBaHUSA, HanprMep, CUCTEMbI MaTeMaTu-
4Yeckoro Mo/JieNIpoBaHus 3ajay rasoBoli AUHAMUKN 1 Ten1I006MeHa, MOTyT UCMONb30BaThCA A5 60/1ee AeTaNbHOl OLeH-
k1. KoMMbloTEPHOE MOJeNMpoBaHWe Takxe sBNseTcA Hanbosee NoAxoAsWVM MeTOAOM MpU OueHKe B3avMopelicTBuA
pasnyHbIX (haKTOPOB.

MeTop pacueTa UM KOMMbIOTEPHOTO MOAENNPOBAHUS BbIGUPAOT C y4eTOM KOHKPeTHbIX ycroBuii. Heo6xoammo
3HaTb OrpaHWYeHns 415 MeTOAO0B pacyeTa WM KOMMNbIOTEPHOW NporpamMmmbl Y KOPPEKTMPOBaTb BBOA, UCXOAHbIX JaHHbIX
VUK pe3ynbTaTbl COOTBETCTBEHHO A1 NOSTyYeHUSA NPaBUIbHbIX 3ak/TI0UEHWIA.

PyKoBOACTBO, NpMBeAEeHHOEe B HACTOSILEM MPUIOXKEHUN, MOXET OblTb MPUMEHEHO MPU MPOEKTUPOBaHUN CUCTEM
VNCKYCCTBEHHOW BEHTUNALUN 1 yCTPONCTBE CUCTEM eCTeCTBEHHOW BEHTUNSALUN, NMOCKOSIbKY OHU MMEIOT NepBOCTeneHHYyto
BaXHOCTb /18 06ecneyeHns pacCemBaHUs yTeukn ropioumnx ra3os 1 Napos B 3aMKHYTbIX NPOCTPaHCTBaXx.

BaxHOo fenaTb pasnnuve mMexay MOHATUAMU «BEHTUASALMSA» (CUCTEMA, C MOMOLLbIO KOTOPOIi BO3J4yxX NPOHMKAaEeT B
nomeLlieHne UM 3aMKHyTOe NMPOCTPaHCTBO M MOKNAAET ero) n «paccenBaHue» (MexaHu3m, C NOMOLLbIO KOTOPOro o6iaka
pacceunBaloTCcs). TO pasHble NMOHATUSA U OHN 06a UMetoT 60/bLIOe 3HAYeHMe.

[Nns yTeyek BHYTPV NMOMeLleHnii cTeNeHb ONAacCHOCTU 3aBUCUT OT YPOBHSA BEHTUAALUW, TUNA BO3MOXHOIO NCTOYHU-
Ka rasa u CBOICTB BbICBOGOAMBLLETOCS rasa M 0CO6eHHO OT COOTHOLLEHMS MJIOTHOCTb rasa /BblTaskuBawooLwas cuna rasa.
B HEKOTOpPbIX CUTyaLMUSAX ONACHOCTb MOXEeT 3HauynTe/IbHO 3aBUCETb OT BEHTUMALMN: B APYTNX — He 3aBUCeTb BOBCE.

[Nsi yTeuek CHapyXun NOHATE BEHTUNSALMMN HE NPUMEHSIETCS B CTPOrOM CMbIC/Ie C/10Ba, U CTEMEHb ONacHocTu GyaeT
3aBNCeTb OT TUMNa UCTOYHMKA yTeUkun, CBOMCTB rasa 1 pacxo/a okpyxatoLiero sBo3gyxa. Ha oTKpbITOM BO3ayxe NpUCyTCTBUA
BO3/lyLLIHOrO MOTOKa 06bIYHO A0OCTATOYHO A1 06ecneyeHns paccenBaHns 060N B3PbIBOOMNACHON ra3oBoli cpebl, KOTO-
pasi MOXeT chopMMPOBAaTbLCA Ha JaHHOM y4yacTke.

MpumeyvaHne 1— [4NA HapyXHbIX yCoBuii 6e3 NpenaTCTBUI OLEeHKa BEHTUNALMK, Kak npaBuio, 6asmpyertcs
Ha npejnonaraemMoi MUHMMaNbHOW ckopocTu BeTpa 0.5 M/c, KOTOPbIV NPUCYTCTBYET NPaKTUYeCKN NOCTOSAHHO. B 60/1bLINH-
CTBE MeCT CKOPOCTb BETpa 4acTo NpeBblllaeT 2 M/C. OA4HAKO B HEKOTOPbIX CIyHasix OHa MOXeT ObITb Huxe 0.5 M/c (Hanpwu-
Mep. B HermocpeACcTBEHHOW 6/1M30CTV OT MOBEPXHOCTU 3eM/IN).

MNpepnaraembie MeTOAbl NO3BOJISIOT YCTAHOBUTL K/14CC 30HbI C MOMOLLbIO:

- onpefeneHns MUHUMa/IbHOW MOLLHOCTW CUCTEMbI BEHTUIALMUK, KOTOpasi Heo6xoAMMa 419 NpeAoTBpalleHns 3Ha-
YNTENBLHOIO CKOMJ/IEHNSA B3PbIBOONACHON ra3oBoii cpeabl;

- pacyeTa runoteTnyeckoro o6bema VX. KOTOpbIii onpefensieT ypoBeHb BEHTUNSLUN:

- OLleHKV BpPeMEeHMN paccenBaHus;

- onpejeneHnNs Knacca 30Hbl MO MokKasaTe/IsiM YPOBHA BEHTUNALUN, TOTOBHOCTU BEHTUAALMN U CTENEHN YTEYKM MO
Tabnuue C.1:

- NPOBEPKM COOTBETCTBMSA K/lacca 30Hbl U BPEMEHUN pacCenBaHUs.

NMpumeyvyaHune 2— ITW pacuyeTbl He NpeHa3HaYeHbl A8 NPSIMOro onpeAesieHUst pasmepa onacHbIX 30H.
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C.2 EcTecTBeHHasi BEHTUNALNA CTPOEHUIA

3TOT TUN BEHTUNALUN OCYLLECTB/SIETCA ABUXEHNEM BO3yxa Noj Bo3feicTBMEM BeTpa u/vnu nepenaja Temnepa-
Typbl (BEHTUNALMSA, cO3AaHHasa TAroi). EcTecTBeHHas BEHTUNALMA MOXeT 6biTb 3P(PeKTUBHOM BHYTPU NOMeLLeHUA (Ha-
npuMep, B CTPOEHUSIX C NpOeMamMun B CTeHax U/Mnu Kpbliue) ANna pa36aBieHNs YTEeUKN.

Mpumepbl 06BEKTOB C eCTECTBEHHOW BEHTUNALNEN:

- OTKPbITblE CTPOEHUS, KOTOPble, NPMHMMAasA BO BHUMaHWe OTHOCUTE/IbHYHO NIOTHOCTb NPUCYTCTBYIOLMX ra3oB n/nunm
napoB, MeloT NPOoeMbl B CTEHaX U/UNK Kpbille, pasmelieHbl U Nogo6paHbl MO pasMepy Takum 06pa3oMm, YTO BEHTUNALUSA
BHYTPV CTPOEHMSA MOXET ObITb NPUPaBHEHA K BEHTU/IALUN HA OTKPbLITOM BO3AyXe:

- CTPOEHUS, He ABNAOLWMECS OTKPbITbIMU, HO C eCTECTBEHHOWN BeHTUNsALMeld (06bIYHO MeHbllell, YeM B OTKPbITOM
CTPOEHMN) 3a CYET crneunasibHbIX BEHTUNSALMOHHbIX OTBEPCTUNA.

Mpu ycTpoiicTBe eCTeCTBEHHOW BEHTUMALUU B CTPOEHUSAX HEOGXOAMMO yYeCTb BbITa/IKMBAIOLYO CUYy rasa Win
napa v Mcnonb3oBaTb ee Takum o06pa3om, 4To6bl OHa cnoco6CcTBOBaNa paccenBaHUIO 1 pa3baB/ieHUIo cpeabl.

Bo Bcex clyyasix OLeHKy cnefyeT NpoBOANTb A5 Hanboee He6NaronNpUATHLIX YyCIOBUIA, Hanpumep, Han6onee He-
61aronpuATHbIX HanpaB/IeHUst U CKOPOCTK BeTpa, NPU 3aKPbITbIX MPOEMax B CTPOEHUAX WU Hanbosiee HeGNaronpuATHOW
TemnepaTtype okpyxatolueii cpeabl (Mpy Hanbosiee He61aroNPUATHbLIX YC/TOBUAX AN UCTOYHMKA YTEUKM rasa uan napa).

EcTecTBeHHasi BEHTUNALMSA BHYTPU 34aHNA MOXET BO3HUKATb MO pasHbIM MpUUMHaM, Hanpumep, U3-3a BbI3BAHHOTO
BETPOM pacnpejesieHna AaB/ieHNs BOKPYr 3[jaHUsi AN pa3HOCTU TemnepaTtyp, Bbl3BaBlUeil NOsB/eHNE NO4BLEMHOrO Mo-
TOKa BHYTPW CTPOEHMS.

MpumeuvaHue — CKopoCcTb Bo3,qyxoo6meHa B 3aHNAX MOXeT 6bITb n3mepeHa c NoOMouW,b ra3oBbiX N30TO-
nos. MamepeHnsa C NOMOLLbIO ra30BbIX N30TOMOB HEOBXOAMMO BbINONHATL C NPUMEHEHNEM Mep NPeaoCTOPOXHOCTU, Tak
KakK BbiTasikKmBarluiasa cusia rasoBoro n3otona MoxXeT OT/in4aTbCA OT 3TOro nokasatensa ANdA roprodero rasza vwam napa, gnsa
KOTOPOTro OCyLeCTB/IAETCA pacyeT.

CKOpPOCTb MOTOKa NPWU €CTECTBEHHON BEHTUNSLMN MOXET U3MEHATLCA MOJ BO3AECTBUEM MAacCChl Y KMHETUYECKOW
3IHEPrUN yTeYeK 1 13-3a N3MEHeHW B COCTaBe BO34yXa B 3aMKHYTOM MPOCTpaHCTBe. BO3MOXHOE B/IMsiHNE 3TUX (haKTOPOB
Ha CKOPOCTb BEHTW/IALMOHHbLIX MOTOKOB HE YUWTLIBAETCA B Criefylowmux pasgenax. B npuBeaeHHbIX hopMmynax copep-
Xatcsl AONyLWeHUsl, NoAXOoAsWMe A/ WMPOKOro AMana3oHa yC/loBUli OKpyxaloLlwein cpefdbl. TN POPMY/ibl MO3BONSIOT
nofyunTb NPUGAN3NTENbHBbIE 3HAYEHUS], MO3TOMY [0/IXHbI UCMO/Ib30BaThCSl TO/ILKO B TOW cdpepe, ANs KOTOPOW OHW npea-
HasHauyeHbl. T.e. 4151 OLEHKN eCTECTBEHHOW BEHTUNSALMN.

C.2.1 BeTpoBas BeHTUNALNA

CTeneHb ABWXEHNUSI BO34yXa BHYTPY CTPOEHUSI 3aBUCUT OT pa3mepa v PacrnosiOXeHMs MPoeMoB OTHOCUTEsIbHO Ha-
npaeneHns BeTpa, a Takxke OT (POPMbl CTPOEHUSI. BEHTUIALNOHHbIE MOTOKN MOTYT 6bITh BbI3BaHbl MPOHUKHOBEHWEM BO3-
[yXxa yepes3 HerepMeTUUHbIE ABEepPU 1 OKHA WU TPELMHbI U 3a30Pbl B 4aCTAX CTPOEHWs, Aaxe Npu OTCYTCTBMU B CTeHax w/
WM Ha KPbllle «CTPOUTE/IbHBIX» OTBEPCTUI UM ECAN 3TN OTBEPCTUSA 3aKpbITbl. MprBeAeHHbIe HUXKE (hOPMY/bl OCHOBaHbI
Ha NpeAnosioXeHMN, YTO NOTOK BO34yXa MPOHUKAET B CTPOEHWE Yepe3 BEHTUNALNOHHbIE NPOEMbI, & He 3a CYeT MH(PUSb-
Tpauuu. ITOT NPUHLMM Takke MOXHO MPUMEHSATb MPY Knaccudukaymy B3pbIBOOMNACHbIX 30H.

BeHTUNALMSA NogpasyMeBaeT Kak NocTyrnseHne, Tak v BbIXO BO3Ayxa, Y HEKOTOPbIe OTBEPCTUS ByAyT (DYHKLUMOHUPOBATL
B OCHOBHOM KaK BXOAHbIE, a HEKOTOPbIE — KakK BbIXOAHble. OTBEPCTUSI C HABETPEHHOU CTOPOHbI (C TO CTOPOHbI, OTKYAa AyeT
BeTep) 06bIYHO GbIBAIOT BXOAHbLIMY, & OTBEPCTHS C NMOABETPEHHOR CTOPOHBI (B HANpPaB/IEHUN BETPA) U B KPOB/E — BbIXOAHLIMU.
370 03HAYAET, UYTO BETPOBYIO BEHTU/ISILIMIO MOXHO OLLEHUTH TOJIbKO XOPOLUO 3Hasi PO3Yy BETPOB /151 KOHKPETHOrO MecTa.

ABuxyuias cuna BETPOBOV BEHTUASILUU — 3TO Nepenaj faBfeHuii Mexay NogBeTPEHHO U HaBETPeHHOU CTopo-
HaMun CTPOEHUS.

Mepenag AaBfeHNst B 34aHNM (JIOXKHO paccunTatb No hopmyre:

fip = 0.50Cp pv2,

raeip —  KoadhPUUMEHT AaBneHus 3ganus. Ma;
V —  CKOpPOCTb BeTpa Ha 3aJaHHOli 3Ta/loHHOl BbicoTe, M/C.
Toraa BO3AyLWHbIA NOTOK, BO3HUKAKOLWWIA NoA BO3AENCTBMEM BeTpa, MOXET 6bITb onucaH opMy o

(C-1)
rnreq — o6bemMHasn CKopocTb noToka (m3/c);
Ae — COOTBETCTBYlOLWas nosie3Hasa niaowasb OTBEPCTUIA C HABETPEHHOU U NOABETPEHHOW CTOPOH Ha TOW Xe Bbl-
coTe. M2. paccunTaHHas no opmyne
(C.1a)
rae n, — nnouwanb OTBEPCTUSA C HABETPEHHOW CTOPOHbI, M2;
A2 — nnouwanb OTBEPCTUSA C NOABETPEHHOW CTOPOHbI, M2.
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MpumeyvyaHunsd

1 CamMbIM HafeXHbIM CNOCO60M U3MepeHNs KoaduLMeHTa AaBeHNs 34aHns ABNAETCA NCNOoMb30BaHNe CUCTEMbI Ma-
TemaTnyeckoro MoAesiMpoBaHusa 3a4ay ra3oBoi AuHaMukn 1 Tennoo6meHa (CFD) nnm ucnbiTaHns B a3poanHamumyeckoin Tpy6be.

2 Cvna v HanpaB/fieHVe BeTpa MnojBepXeHbl N3MeHeHVNSIM 1 06bIYHO He noAAalTcsl oueHke. B 60nbWMHCTBE CNy-
YaeB Heo6X0AMMO yuuTbIBaTb CKOpPOCTbL BeTpa S 0.5 m/c. BeTep cnepyeT paccmatpvmBaTb COBMECTHO C APYrMMU BUAaMU
BEHTUIALMMN, YTOGbl YCTAHOBUTbL, AOMOMIHSAET /I OH UX WU NPenATcTByeT. BeTep MOXeT ycunvMBaTb BEHTUASLMIO, eCcnun
BXO/IHble 1 BbIXOJHble OTBEPCTUA, NpeAHa3HauYeHHble A1 BETPOBOI BEHTUNALUN, ByAyT pacrnonoXeHbl Tak Xe. Kak 1 Ans
APYTUX UCTOYHUKOB BEHTU/ISILMM, HO €CIN 3TV OTBEPCTUSt ByAyT C NPOTMBOMOJ/IOXKHOW CTOPOHbLI, TO BAUsiHUE BeTpa bGyaeT
oTpuuaTtenbHbIM.. Hanpumep, BeTep e N060M HanpaBieHUn 6yAeT okasblBaTb MOOXUTENIbHOE JeiCTBUE Ha BEHTUNALMIO,
€C/N B Kpbllle eCTb BEHTU/ISILMOHHOE OTBEPCTUe, HO ByAeT okasbiBaTb OTpULATE/IbHOE AeiCTBUE, €CIN BbIXOAHbIE BEHTU-
NSALNOHHbIe OTBEPCTUA PaCMOOXeHbl C HABETPEHHOW CTOPOHbI.

C.2.2 BeHTUnsunA nopj AeiicTBMeM BblTaslKuBawluie cuibl

BeHTMNAUMA nop AeficTBMEM BblTaNKMBaKOWEN CUbl — «3(PPeKT TArnm» — BO3HWKAET Nog BAUSAHMEM Nepemelle-
HUA BO34yxa BCNEACTBUE pasHULUbl TeMNepaTyp BHYTPU MOMELLEHUSI U CHapPYXW. [iBUXYLLe cunoli ABnsieTcs pasHuua B
N/IOTHOCTM BO34yxa, BO3HUKalOLWas 13-3a nepenaja Temnepatyp. FpagveHT BepTUKa/IbHOTO AaBNEeHWUst 3aBUCUT OT NOT-
HOCTUK BO3Ayxa W. criefoBaTenbHO, 6yeT OT/INYaTbLCA BHYTPU M CHapYXW, YTO MOXET NPUBECTU K nepenajy faBfieHus.

Ecnu cpegHsis Temnepatypa BHYTPU CTPOEHUS Bbllle, YeM CHapyXu, NIOTHOCTb BO3A4yXa BHYTPU cTpoeHus 6yaet
MeHble. Ecn B 3aMKHYTOM MPOCTPaHCTBE MPOeMbl PacrosiokeHbl Ha pasHoli BbiCOTe, BO3Ayx GyAeT NPOHUKaTb vyepes
NpoeMbIl, PacnoIOXEHHbIe HUXE, U BbIXOAWUTb Yepe3 NpoeMbl, pacrnosioXeHHble Bbiwe. Pacxos Bo3gyxa 6yaeT yBenuuu-
BaTbCsl C yBe/iMyeHneMm pas3HocTu TemnepaTyp. CnegoBaTtesnibHO, BeHTUAAUMSA oT adidhekTa TArm byaet 6osee achbdek-
TUBHOI Npu 60/1ee HU3KMX 3HAYEHUSIX TeMnepaTypbl HAPYXXHOro Bo3ayxa. Mpu 6osee BbICOKUX 3HAYEHUSAX TeMnepaTypbl
Hapy>XXHOTro BO34yXa 3TOT TUN BEHTUNALUN CTaHET MeHee 3(hpheKTUBHbBIM, & EC/IM TeMNepaTypa HapyXHOro Bosayxa npe-
BbICUT TeMMepaTypy BHYTPU MOMELLEHUS, HanpaB/ieHne BO3AYLIHOIO NOTOKA U3MEHUTCS Ha NPOTUBOMOJIOXKHOE.

Temnepartypa BHYTPU NOMELLEHNSA MOXET 6bITb Bbllle 13-32 eCTECTBEHHbIX MPUYUH, OTOMIEHUS, NPEeAYCMOTPEHHOTO
B MOMELLEHNN, NN TEeXHONIOTMYEeCKoro Tenna. Takke BHYTPU NMOMELLEHUS MOTyT BO3HMKATb KOHBEKTMBHbIE MOTOKM, KOTO-
pble 6yAyT BAVSATbL HA CPeAHIO TemnepaTypy NoMeLLeHus.

Ecnun ncxoguTb U3 TOrO, YTO BHYTPU CTPOEHMUS MPUCYTCTBYET CMELUAHHbI BO3AyX, TO TemMnepaTypy Kak CHapy»Xu, Tak
1 BHYTPY MOXHO MPUHSITb Kak NOCTOsIHHYO. MNepenaj faBneHns BO BXOAHOM OTBEPCTMM MOXET GbITb onucaH hopmysioi

(c.2)

roelo  — nepenag gasneHusa B oteepcTun. Ma:
p — fAasneHwue. MNa:
R — rasoBas NoCTOAHHasA Ana so3ayxa.Jx/Kr/K:
a — YyCKOpeHue cB0O60AHOro nageHus, m/c;
H — paccTosiHue No BepTMKann Mexay LLeHTpaMu HUKHEro n BepxXHero oTBEPCTUiA, M;
7,, — Temnepartypa BHyTpu nomeuieHus. K;
ToA — Temnepartypa cHapyxu. K.

L7151 NOCTOSIHHBIX 3HAYEHUI TEMMNEpPaTypbl BHYTPU NMOMELLEHNS U CHAPYXU CBONCTBA BO3A4YLIHOMO MNOTOKA, BbI3BaH-
HOro nepenagom TemnepaTtypbl, MOTyT 6bITb paccunTaHbl C NOMOLLbIO YPaBHEHUS,, B KOTOPOM MUCMO/b3yeTCs 3aKOH uae-
afnbHOro rasa

OH. (C.3)
K
raeq — 06beMHbIli pacxod. m3/c:
Cd — KO3(hhMUMeHT pacxona, KOTOPbIN xapakTepeH ANA OTBEPCTUA M o6ycnoBnuBaeT TypOYyNeHTHOCTb MU BSA3-
KOCTb. 06bI4HO B Anana3oHe oT 0.5 go 0.75. 6e3pa3mMepHblii:
Ae —  3KBMBANEHT MNOJIE3HON NMOWAAN HUXHEFO OTBEPCTUSA, M2;
(C.1a)
rae /1, — naowafb HWKHEro OTBEPCTUs, M2:
A2 — nnouwagb BEPXHEro 0TBEPCTUs, M2.

[ns nepenaga TemnepaTtypbl Npy AONYLWEHUN, 4TO TemMnepaTypa B HUXKHEM OTBEPCTUM BHYTPWU CTPOeHusi ByaeTt Ta-
Kol Xe. Kak TemnepaTypa CHapyxu. 7”,. a Temnepatypa B BEpXHeM OTBEPCTUN BHYTPU CTPOEHMsS paBHa TT. TO 06 beMHbIN
pacxof MOXHO paccuuTaTb Mo ceaytoweii hopmye:
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A= a». (C.4)

MpumeyvaHus

1 Yem 60sblie paccTosiHME NO BEPTUKaM MeXAy LLleHTPaMu HWXHEro 1 BEPXHEro OTBEPCTUiA, Tem 6onee addhek-
TUBHOW GyaeT ecTecTBeHHasi BEHTUNALUA. Hanbonee nopxopgsiliee pacnosioxeHne 415 BXOAHbIX OTBEPCTU — HUKHAA
4YacTb MPOTMBOMOOXKHOW CTEHbI, A5 BbIXOAHbIX OTBEPCTUI — KPOB/si. EC/IM Takoe pacnosioXeHne HEBO3MOXHO, TO Crie-
AyeT yCTPOWUTb BXOAHbIE U BbIXOAHblE OTBEPCTUS Ha MPOTUBOMOJIOKHbIX CTeHax, YTo6bl 06ecneunTb ABUXEHNE BO3ayXa
Ha BceWl nnowagn.

2 Bo MHOTMMX criyyasx Tpebyemoe KO/M4ecTBO Tensa Anaa noaAepXaHus MUKPOKIMMaTa B MOMELLEHUSX NPU HU3KNX
Temnepartypax oKpyxatlei cpefibl He o6ecneynBaeTcs NPU Ha/IMUNM €CTECTBEHHON BEHTUIALMM, MO3TOMY HEOGXOANMO
60 ymeHblaTh KOMYeCTBO BEHTUNSLMOHHBLIX OTBEPCTUIA, NGO 3akpbiBaTb 3T OTBepCTUA. Heo6xo4MMOo MposBASATH
OCTOPOXHOCTb, YTOObI HE YMEHbLINTb YNC/I0 BEHTUISILUMOHHbIX OTBEPCTUI A0 Takoii cTeneHun, Koraa aTo npusBeseT K Hapy-
LIEHWIO ECTECTBEHHOW BEHTUASILMK, 1 C/Ie0BATENIbHO, OTPULATENIBHO CKaXeTCs Ha pacCeMBaHUU B3pbIBOONACHO cpefbl.
Kak npaBuo, Bce HOpMasbHO 3aKpblBaeMble NPOeMbl, Takne Kak Bepu, OKHa, pPeryinpyemble OKOHHble peLieTKn/3afBux-
KA W T. f,, HE CUNTAIOT BEHTUNSALMOHHBIMY OTBEPCTUAMU.

C.2.3 CoyeTaHne eCTECTBEHHON BETPOBOV BEHTUNALUN U BEHTUNALUY NOL AeACTBUEM TATU

Kak BeTpoBas BEHTUNALMSA, TaK U BEHTUNALUA Noj AeNCTBMEM TArM MOTyT CyliecTBOBaTb OTAENbHO, HO eCTb BEPO-
SAATHOCTb MX OAHOBPEMEHHOrO NosiB/eHUs. MNepenagbl faB/ieHUs, BO3HMUKalOWMe 13-3a TeN10BOW TArMM, 06bIYHO ABMAOTCA
OCHOBHOW ABWXYLeli cunoil B 6e3BeTPeHHbIVi XONOAHbIV AeHb, Toraa Kak nepenagbl faBfeHus, co3faBaemMble BETPOM,
6yAyT OCHOBHO ABWXYLL el CUMOl B Xapknii BeTpeHbl fieHb. 3TW CWbl MOTYT NpensTcTBOBaThb APYr APYrYy WUau gonon-
HATb APYr ApYyra B 3aBUCUMOCTU OT PacnosiOXeHUA BXOAHbIX N BbIXOAHbIX OTBEPCTUN (419 BEHTUNAUUMN 3a CYET TArM) oT-
HOCUTeNIbHO HanpassieHus seTpa (pucyHok C.1).

NMpumeuyaHune — MpU UCNONB30BAHNN BEPOSITHOCTHOM OLEHKM HEOBXO4MMO YUnTbIBaTb KMMaT, PO3y BETPOB
[AN151 OTAENBHOTO PACMOIOKEHNS M BO3MOXHbIE 3HAYEHUSI TeMMepaTypbl BHYTPU NOMELLEHUS.

PucyHok C.1 — Mpumep NPOTUBOAENCTBYIOLMX ABVXKYLLUX CAST BEHTUNSILMOHHBIX NMOTOKOB

BEHTUNALMOHHbIE MOTOKW, Bbl3BaHHble Pa3HOCTLIO AaB/ieHWii, BETPOM W/IM Pa3HOCTbIO TeMnepaTyp, Takke MOXHO
paccunTath. [N BEHTUNSALMOHHbIX OTBEPCTUIA 60/bLLIero pasmepa CBOCTBA NOTOKA MOXHO paccynTaTb C MNOMOLLbIO Crle-
aytouleli (hopmybl, B KOTOPOI UCMO/b3yeTCAa pasHOCTb AaB/ieHuid, BO3HMKatoWasa noj geicTBueM BeTpa, U U3MeHeHune
NAOTHOCTN BO3/yXa, CBSA3aHHOE CO CpefHell TemnepaTypoii:
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(C-5)
rpeq —  06bemHbIli pacxod. m3/c;
cd - K0a(hPULMEHT pacxoja, XxapakTepusyeT Typ6y/eHTHOCTb U BA3KOCTb U NPUMeHsieTCcs NS 60NbLINX BXOA-
HbIX UM BbIXOJHbIX OTBEPCTUiA, BbIGMpPaeTcs 06bIYHO B ArnanasoHe ot 0.5 Ao 0,75. 6e3pasMepHblii;
Ae - 3KBMBaJIEHT NOJIE3HON NIOWaAN HUKHEFO OTBEPCTUSA, M2;
[Ap — nepenajfaBrfieHWUst U3-3a BeTpa UM BAUSIHUS TeMmnepatypbl.fa:
P — NMI0THOCTb BO3AyXa, Kr’'mM3.

C.3 NckyccTBeHHas BeHTUNALMNA
C.3.1 O6wune NpUHUMNBbI

Mpy NCKyCCTBEHHOW BEHTUNALMM BO3AYLUHbIA NOTOK CO34aeTcs cneunasnbHbIMU yCTpoicTBaMu, Hanpumep, NpuToY-
HbIMWU WY BbITSXKHBIMU BEHTUNATOPaMU. VICKYCCTBEHHAs BEHTUALMS BOCHOBHOM UCMO/Ib3YeTCS B 3aKPbITbIX MOMELLEHN-
SIX, HO €e MOXHO TaKXe NPUMEHSATb Ha OTKPbITOM BO34YyXe AJ11 KOMMeHcaunn orpaHnyeHnii B eCTeCTBEHHOW BEeHTUNSALUN
13-3a Kakmx-nm6o npensaTcTBUiA.

NckyccTBEHHAsi BEHTUALMA 30HblI MOXET 6biTb 06LLEV UM MECTHOW; Takasi BEHTUASAUUSA pa3nnyaeTcsa CTeneHbio
rnepemeLLleHns 1 3aMeLLeHnsl Bo3ayxa.

WckyccTBEHHas BEHTUIALMA o6ecneynBaeT;

- YMEHbLUEHNE KNnacca u/uam pasmepoB B3PbIBOONACHOW 30HbI;

- CHUXEHWEe BPEeMeHU NpUCyTCTBMSA B3PbIBOOMNACHO ra3oBoii cpeapbl;

- NpefoTBpalweHe o6pa3oBaHNsa B3pbIBOOMNACHON ra3oBoli cpefbl.

C.3.2 3apgaun npoekTupoBaHus

MckyccTBeHHas BEHTUNAUNSA AaeT BO3MOXHOCTb co3/aBaTb 3h(PekTUBHbIE U HaAEXHbIE CUCTEMbI BEHTUNALNN BHY-
TpU nomelyeHuii. Mpu ycTpolicTBe CUCTEM WCKYCCTBEHHOW BEHTUNSAUMM Ana obecneyeHns B3pblBO3aWUTbI creayeT Bbl-
NosHATL cnegyloumne Tpe6oBaHuUs;

- AO/KEH 6bITb 06ecneyeH KOHTPOIb 3PPEKTUBHOCTN BEHTUNALMUN;

- AO0/KEH BbITb YCTAHOBJ/IEH KN1ACC 30HbI, B KOTOPYIO NPOBOAMTCS BbIGPOC MOTOKOB U3 BEHTU/IATOPOB, W 30HbI, HeMo-
CpeACcTBEHHO rpaHunyallen c Hel;

- BEHTUNSILMOHHbIN BO3AYX AN BEHTUNALUN B3PbIBOONACHO 30HbI AO/IKEH NOCTYNaTh U3 B3pbiBO6€30MacHON 30HbI
C YY4ETOM B/IUAHWSA BCACbIBAHUA HA OKPYXXAIOLLYHO 30HY;

- napameTpbl U KOHCTPYKLUMA CUCTEMbl BEHTUIALMM A0/MKHbI BbIGUPATLCA C yYeTOM PacrosioXeHUs UCTOYHUKOB
YTeUKU, UX CTeNEeHN N MHTEHCUBHOCTM.

JononHuTenbHOo cneayeT y4duTbiBaTb cregytouime o6CTOSITeNbCTBA, BAUSIOWME HA KA4yeCTBO WCKYCCTBEHHOM
BEHTUNALNN:

- NJIOTHOCTb FOPHOYMX ra3oB U NapoB 06bIYHO OT/IMYAETCS OT NMJIOTHOCTK BO3AyXa, MO3TOMY OHU akKyMy/IMpyroTCcsa y
noTosIka MW noJsia 3aKpbITOro NoMelLeHns, rae nepemelleHe Bosayxa 3aTpy/jHeHo;

- paccTosiHMe OT CUCTEeMbl UCKYCCTBEHHOW BEHTUNALUN [0 UCTOYHMKA YTEUKU; yCTaHOBKA CUCTEMbI UCKYCCTBEHHOW
BEHTUAAUUM B6IM3N UCTOYHMKA YyTeukn byaeT 6onee ahppekTMBHON N MOXeT 6bITb HEO6X0AMMA A1 COOTBETCTBYIOLLErO
KOHTPOANS ABWXEHUA Napa;

- NNIOTHOCTb rasa U3MeHseTCsl B 3aBUCMMOCTU OT TemnepaTypbl;

- NPenATCTBMA MOFYT YMEeHbLUATb WM COBCEM OCTaHaB/MBaTb ABWXEHWe MOTOKa BO3AyXa, T.e. BEHTUMIALMA B He-
KOTOPbIX yHacTKax 30Hbl MOXeT OTCyTCTBOBATb.

C.3.3 NpuMepbl UCKYCCTBEHHOI BEHTUNALNN

O6las UCKYCCTBEHHasi BEHTUNSILUS: CTPOeHWe, 060pyL0BaHHOE BEHTUIATOPaMW, YCTaHOB/IEHHBIMU B MpoemMax
CTEH U/VAW KPbILW A1 YAYYLWEHUS BEHTUMALNUN NOMELLEeHNs.

BeHTUNATOPbI UrpaloT ABOMHYI0 pofib. OHM MOTYT yBeNMuMBaTb BEHTUASALMOHHbBIA NOTOK B 34aHUKU, CNOCO6CTBYS
yAaneHvto rasa v3 34aHusi, a TakkKe BeHTUASATOPbI, YCTAHOB/IEHHbIE BHYTPY 34aHWs, MOTyT YBEUUUTb Typ6Y/IEHTHOCTb
1 cnoco6cTBOBaTb paccenBaHuio 06/1aka, pa3Mepbl KOTOPOro MeHblie 06bema MoMeLLeHnsi, B KOTOPOM 3TO 06/1aKo Ha-
XOAUTCA. faXe Mpu OTCYTCTBUM 3BaKyauuu rasa U3 rnomMeleHusi. B HEKOTOPbIX Cyvasix BEHTUISTOPbl MOTYT YCKOPUTb
paccenBaHue 6narofaps yBesimueHvto Typ6yIeHTHOCTM Ha NoLlafKax Ha OTKPbITOM BO3A4yXe.

MecTHasi MCKyCCTBEHHAas BEHTUSILNS:

- cucTemMa oTcoca Bo3fyxa v napa, NpUMeHsieMasi Ha MecTe PacnosioXeHWUsi TEXHOSIOTMYECKOro o60pyaoBaHus, 13
KOTOPOro MOCTOSIHHO WM NeproAMYEcKn NMPONCXOAMUT yTeuka roproyero napa:

- NPUTOYHAs UM BbITSXKHAS CUCTEMa BEHTUNSALMUM HeGOSbLUON NOKaNbHOW 30HbI, Ae BO3MOXHO BO3HWKHOBEHVE
B3PbIBOONACHO cpeabl.
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C.4 YpoBeHb BeHTUNALUN (CTeneHb pa3baBneHus)

AphEKTUBHOCTb AeNCTBUSA BEHTUNSALMW ANS Pery/iMpoBaHNsi pacCcerMBaHWsA B3pbIBOONACHO cpefbl 3aBUCUT OT
cTeneHn pasbaBfieHVs (YPOBHSA BEHTWUAALMUW), TOTOBHOCTU BEHTUMSALWUU, & Takke OT KOHCTPYKUMM cucTembl. Hanpumep,
BEHTUASALUSE MOXeT 6bITb HeAOCTAaTOUYHOW AN NPefoTBpalLeHVsi 06pa3oBaHNs B3PbIBOOMACHOW cpebl, HO OCTAaTOYHOM
ANs ee 6bICTPOro paccenBaHus.

CTeneHb pa3baBneHns onpeaensitoT B 3aBUCMMOCTI OT BO3MOXHOCTU pa3baBiieHUsi faHHOW yTeukun A0 6e3onacHo-
ro ypoBHA B Onpe/esieHHbIX YCNOBUAX BEHTUNALUN NN aTMocepHbiX ycnosusx. CnefosartenibHO, NPU 3HaYUTENbHOM
yTeuke cTeneHb pastaB/ieHUs B aHHbIX YC/IOBUSX BEHTUASILUN UK aTMOCHEPHbIX YC/I0BUSIX GyAeT 60/1ee HU3KON, 1 ans
YyTeukn aHHOro o6bemMa MeHbLlas KpaTHOCTb BO3/yX006MeHa COOTBETCTBYeT 60/1ee HU3KOW cTeneHn pas6asnieHus.

NMpumeyaHune — Ecnu yunTbiBaloT APyrMe CUCTEMbI BEHTUNSALMM, HAaNpuUMep, oxnaxjalole BeHTUNATOPbI,
BEHTU/IATOPbLI TOMOK, HEO6XO0AMMO Y6eANTLCS B X HAIMUYNN.

CTeneHb pa3baBieHns 3aBUCUT He TOJIbKO OT BEHTU/IALMM, HO 1 OT BUAA BbICBOBGOXAAIOLLErOCs rasa. YTeuky OAHMNX
ra3oB MOXHO 0C/1abUTb 3a CUET YCUIEHNS BEHTUIALMOHHBIX NOTOKOB, A5 APYIUX ra30B 3TO BO3MOXHO B MEHbLUEl CTEeNeHN.
BbI4EeNSIIOT TPW YPOBHSA BEHTUASALMUU (CTeNeHn pa36asieHns).

C.4.1 BeHTUNALNSA BbICOKOTO ypoBHSA (BB) (Bbicokasa cTeneHb pasbaBneHus)

Ob6ecneunBaeT 6bICTPOE CHUXEHWE KOHLEHTPauumu rasa B6/M3N NCTOUHNUKA yTeukn (Tabnuua C.1).

C.4.2 BeHTunauusa cpegHero ypoBHsa (BC) (cpeaHsAa cTeneHb pasbaBneHus)

Mo3BoNSieT perynvpoBaTh KOHLEHTPALMIO TOPIOYEro rasa B BO3A4yxe, Mpu 3TOM rpaHuubl 30H BO BPEMS CYLLECTBO-
BaHMS YTEUKM OCTAlOTCH HEM3MEHHbLIMU M B3pbIBOOMNACcHas rasoBasi cpefa B rpaHuuax 30Hbl NOC/e MpekpaweHns yreukm
6bICTPO paccemBaeTcs.

Paamepbl 1 KNacc 30Hbl OCTAIOTCS B YCTAHOB/IEHHbIX Npeaenax.

C.4.3 BeHTuUNALuMA HU3KOro yposHsa (BH) (Hnu3kaa cteneHb pasbaBiieHnsn)

He no3BofiseT U3MEeHsATb KOHLEHTPaLMI0 BO BPEMS YTEUKM U/MMK 6bICTPO YCTPaHWUTL B3PbIBOOMACHYIO Cpeay nocre
npekpaLieHns yTeuku.

C.5 OueHKa ypOBHA BEHTUAALUN U €70 BIMAHUSA Ha K/1AacC 30HbI
C. 5.1 O6wmne npuHUUNbI

Pa3mepbl 06/1aka roproyero Tasa uam napa 1 Bpems ero CyLiecTBOBaHWA Nocsie npekpatleHns yTeukm NHoraa MoXxHoO
M3MEHATH C NOMOLLbIO BEHTUNALMN. HMXe NpuBeAeH MeTo/] OLeHKM YPOBHS BEHTUNALUN (CTeneHN pa3baBieHuns), Heo6xo-
AUMOro AN15 BO3JelCTBUS Ha pasMepbl B3PbIBOOMACHON 30HbI, 1 BPEMS CyLleCTBOBAHUSA B3PbIBOOMACHOW ra3oBoii cpeabl.

Heo6x04MMO OTMeTWUTb, YTO MPUBOAMMbIE METOAbl He ABMAIOTCA TOYHbIMU. OHW Jal0T 3aBbllEHHblE pe3ynbTaTbl
(T.6. NepeoLeHNBaOT YPOBEHb OMNACHOCTM), OAHAKO HE HACTO/IbKO, YTO6blI Mepbl 6€30MacCHOCTN CTa/In HEAOCTYMHBLIMU MO
LeHe, TakK KakK B 1eiCTBUTEIbHOCTN NOTPe6YIOTCA NMLIb HE3HAUUTEIbHbIE YyULIEHNS.

Mpexae Bcero, A/15 OLLEHKN YPOBHA BEHTUNALMK (CTeneHn paszbaBneHuns) TpebyeTcsa onpeaenTb BO3MOXHbIA pas-
Mep MCTOYHMKA YTEUKMN U MaKCUMa/lbHYI0 NHTEHCUBHOCTb YTEUKM FOpoYero rasa uav napa A/1s UCTOUYHMKA yTeukun roployero
BellecTBa. 3TO JO/HKHO NPOBOAUTLCA HA OCHOBAHUUN 3KCMEePUMeHTa/IbHbIX faHHbIX, pacyeToB, onpaBAaHHbIX Npeanono-
XEHUWA UNKN AaHHbIX, NpefoCTaB/IeHHbIX N3rOTOBUTE/EM.

NMpumMmeuvyaHune — MeTod, NPUMEHEHHbIV 4NA ONpeAeieHNss MaKCUMalbHOW MHTEHCUBHOCTU YTEUKU, AOSIKEH
6bITb yKa3aH B JOKYMEHTax.

C.5.2 PacyeT runoteTnyeckoro obbema Vz 4nsa yTeuku raza us Tpy6 nnm pesepsyapoB

C.5.2.1 O6wme NonoxeHns
PacueThbl, NpeAcTaBfeHHble B HACTOSIWEM pa3gersie, SABASIOTCA KOMM/IEKCHOW MOAEeNbIo AN pacyeTa BEHTUNALUN 1
pacceuBaHus yTeuek rasa.

MpumeyvyaHune — lNpeacTaBreHHas 34eCb KOMMIEKCHas Mofe/lb pa3pa6oTaHa Ha OCHOBE MeTOAOB, Mpu-
MEHSABLUMXCS B TeYEHWe MHOTMX NeT B XMMUYECKOW MPOMBbILL/IEHHOCTU. 3Ta MOoJe b NPUMEHAETCSA HapaBHe C MeTodamu
MaTemaTnyecKoro MoAennmpoBaHnsa 3ajay rasoBoil AuHaMmunkn n TennoobmeHa (CFD) n akcnepuMeHTanbHbIX HabAAEHN
1 MO3BOISIET NOJTYYNTb CONOCTaBNMble pe3y/bTaTbl 419 CONOCTaBUMbIX CUTYaUUii yTeukn rasa.

BenununHa V2 paccmatpuBaeTcsl Kak 06beM, 3a npejesiamn KOTOporo CpefHAs KOHLLeHTpaLna B3pbIBOONACHOrO rasa
nnu napa coctaBnset meHee 0,25 nnu 0,5 ot HKMP. 3HauveHune, paBHoe 0,25 HKMP. cooTBETCTBYET HEMPEPbLIBHOM yTeuke
WU yTeyke nepsoli cteneHn. 3HayeHne, paBHoe 0.5 HKIMP. cooTBeTCTBYET yTeuke BTOPOiI CTeNeHMN.

370 onpepjernieHne BKIOYaeT B Ce6s1 KPUTepUii ypoBHA ONacHOCTW, a He TOYHOe onpejesieHne roproyero o6naka.
Heo6x0AMMO yunTbiBaTh, YTO:
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(a) ANs caMbIx XyAWKX CAIyYaeB OLEHKN TMNOTETUYECKOTo 06 beMa KOHLEHTpaLus rasa uiv napa 6yeTt 3HauuTeslb-
HO Huxe HKIP. n

(b) o61aKa roptoyero rasa MoryT BOCM/IaMeHATLCS B TOUKaX, rA4e CPefHss KOHLEHTpauus 3HaumTesibHo Hke HKMP.
T.e. MJIOTHOCTb 06/1aKa MOXeT XaOTUYHO MEeHATBLCS.

OfHaKo cpaBHeHue BennumHbl VZ 415 pasnnyHbiX CUTyaLnii No3BoiseT NoyunTe MHOPMaLUio 06 OTHOCUTENIbHOW
OMacHOCTU, a CpaBHeHWe BeNVYUHbl VZ C yCTaHOB/IEHHbIM KPUTEPUEM MOXET C/YXWUTb OCHOBOW ANS OueHkM Ge3onac-
HOCTU. 3Ha4YeHUe, NCMONb3yeMoe Kak aTanoHHoe Ansa Vz. 6yeT 3aBUCETb OT YC/I0BUWIA yTeuku 1 cuTyaunmn. dTo 3HaueHue
AO0/HKHO OTpaxaTb CMOCOGHOCTb BEHTUASAUUY BNUATL Ha paccenBaHue rasa wav napa. Mpu pacyeTte 3Ta/IOHHOTO 3HAYeHUA
Heo6X0AUMO y4YecTb Criefytolee:

a) insa yTedyek, Npu KOTOPbIX ra3 Uan nap MoryT 3aHATb 60/bLUYIO YacTb MOMELLEHWS, 3Ta/IOHHOE 3HaYeHue rmnoTe-
Tnyeckoro o6bema Vz paBHo o6bemy nomelyeHus (V0) nav o6beMy BO3MOXHOro o61aka napa wav rasa.

b) ANns yTeuek rasa npugasneHun 4o 10 6ap 3Ta/loHHOE 3HAYEHME A4S TMNOTeTUYecKoro o6bemMa VZ 06bI4HO paBHO
0.1 m3.

c) Alna yTeyek rasa npu gasreHnn 6onee 10 6ap 3Ta/IOHHOE 3HAYeHWe A8 TMNOTeTUYEeCKoro o6bema VZ f0MKHO
6bITb 60nee 0.1 m3.

MpumeyaHuns

1 Ecnu yTeuka rasa npoucxofuT BHYTPW MNOMELLEHUS, TO runoTeTudecknii o6bem VZ cneayeT paccunTbiBaTb B COOT-
BETCTBUWN C NepeyncneHnem a) ANA UCTOYHUKA, PaCMONIOXEHHOro B AasibHeN 30He, u b) nnn c) ana 611M3Ko pacnosioXeH-
HbIX UCTOYHWKOB YyTEeYKN.

Mogenu ansa oueHKn rmnoTeTmyeckoro o6bema VZ MoryT AaTtb AOMNOHUTE/NBHYIO MH(POPMaLMIo, Hanpumep, o hopme
Wy pasmepe B3pbIBOOMACHOIO 06/1aKa, 0OAHAKO CaMblii BaXHbIi (pakToOp — 3TO Be/IMYMHA TMNOTETUYECKOro o6bema Vz.

2 Ecnv nepBoHavasibHas OLeHKa runoTeTnyeckoro o6bema Vz gaet 3HauyeHWe, KOTOPOE HECKOIbKO HIKe KpuTuye-
CKOro /151 Knaccuumkauum 30H. HEO6XOAUMO NPOBEPUTbL U 060CHOBATL BbIGOP BCEX BBOAHbIX nMapaMeTpoB. HeGonblune
N3MEHEHNS HECKOJIbKMX BBOAHbIX MapameTpoB MOTyT NPMBECTU K MHOMY 3aK/IlOUeHUIo, 1 ceayeT BbliGpaTb TO 3ak/oye-
HWe. KOTOpOe 3aBblllaeT ONACHOCTb.

3 Mpwn yTeuke rasoBoli CTPyU (ABUXYLLEACA CO CKOPOCTbIO, 3HAUNTE/IbHO MpeBblllatolleli CKOpoCTb aTMOCHEPHOTO
BO3Ayxa) TYPOYNEeHTHOCTb, co3faBaemMas cTpyeld, 6yaeTt 6onblue, 4eM TypbyneHTHOCTbL aTMOChepHOro Bo3ayxa, u nepe-
MelleHne oKpyxXatloLiero Bo3ayxa (BeTep uan BEHTUNSAUNSA) NPakTUYecKn He 6yAeT BAUSATb Ha MeEXaHW3M NepBUYHOrO pas-
6aBneHna. OfHaKo yBe/IMyeHne CKopocTy BeTpa yCUINUT TypOy/IeHTHOCTb, MO3TOMY NPOrHo3 pas6aBneHus 6yeT, BeposT-
HO. 3aBblLUE€HHbIM, €C/IM aTMOC(EPHbIi NOTOK He NMPUHMMAETCsA BO BHUMaHMue-

c.5.2.2 ®oHoOBaA KOHLEHTPaLWs rasa u yTe4Ykn B BEHTUIMPYEMOM NOMeELLeHUN

[N yTeuek BHYTPU NoMeLleHns He06X04MMO onpeaennTb (hOHOBYHO KOHLEeHTpauuio raza Xb B NoMeleHnmn, oTpa-
Xalowyto feiicTBue BeHTUNSALMN.

YueT (hOHOBOW KOHLEHTPaL MU NO3BOSAET NONYUNTb KPUTEPUIA ANA OLEHKN BEHTUNALUN B NOMELLEHUN, N3 KOTOPOTO
ras wav nap yganseTrcs, No CpaBHEHWUIO C paccenMBaHWEM rasa Wam napa. 3TO pasnuve BAWSET Ha OLEHKY runotetuye-
ckoro o6bema Vi

[na pacuyeTa hoHOBOW KOHLEeHTpauun (06. %) MOXHO UCNONBb30BaTb hOpMyny

ft* ft» (C.6)
O**90 Pi
OTHOLWEHNE MeXy KPpaTHOCTbIO BO34yX006MEHa N BEHTU/ISILMOHHBIM NMOTOKOM NpeacTaBieHo hopmyrioi
9, = CVQ (C.7)
roet — Bpewms, (c);
qo — 006beMHbIli NOTOK BO34yXa, MPOHMKaloLWero B noMelLeHne yepes npoembl, M3/c;
as — 06BbEeMHbI NOTOK roproYero rasa U3 NCTovHunka. m3c;
7= g0+ gS— 06bEMHbI NOTOK ra30BO3AYLIHOM CMECU, BbIXOASLLNIA 13 NOMELLEHUS Yepe3 NpoemMbl. M3/c:
C — KpaTHOCTb BO34yxoo6MeHa B nomeuieHuu, c~1:
Xb — cpeaHsa poHoBas KOHLEHTpaums. 06.%;
f>1 — cpeaHee 3HavyeHue (DOHOBOI KOHLUeEHTpauuu rasa Xb B NOMeLLeHnmn, nogeneHHoe Ha 3Ha4YeHne KOH-

LeHTpaunmn B BbIMYCKHOM OTBEPCTUN BEHTUISILMOHHON CUCTEMBI.
[ns oueHkn VZ HeOGXOAMMO MCMO/b30BaTh aCMMMTOTUYECKOe 3HauYeHVe (POHOBO KOHLLEHTPpaLmK Xb Kak KOHCepBaTUBHOE.
CpepfHee 3HayeHue (POHOBON KoHUeHTpauun Xb, KOTOPOE MOXHO MOJy4YUTb B UTOre, 3aBUCUT OT OTHOCUTESIbHOM
Be/INUYNHBbI UCTOYHUKA M BEHTU/ISILMOHHBIX MOTOKOB, HO Mepuoj BPeMeHU, 3a KOTOPbI 3TO 3HauyeHue GyAeT JOCTUTHYTO,
o6paTHO NponopLMoHaeH KPaTHOCTU BO34yX006MeHa.
1— 370 KO3 (PMLMEHT paccenBaHUsi B3pbIBOONACHOW Cpefbl, KOTOPbI XapakTepusyeT cTeneHb CMELVBaHNUS BO3-
AyXa B 3aMKHYTOM MPOCTPaHCTBE BHE 30Hbl yTe4Yku. Ero 3HayeHns MoryT 6biTb Ceayowmnmmn:
7=1, korpa pOHOBas KOHLEHTpAaLWA OCTaeTCA MOCTOSIHHOW, BbIMYyCKHOe OTBEpPCTME YAasieHO OT yTeuku, NoaToMy 3Haue-
HWe KOHLUEHTpaLuumn B BbIMyCKHOM OTBEPCTUMN OTpaxaeT CPeAHIo0 (HOHOBYIO KOHLLeHTpaLuio;
{> 1, korga poHOBas KOHUEHTPaUWs B MOMELIEHUN MEHSIeTCA U3-3a HEeA0CTaTOYHOrO CMeLMBaHUS BO3AyXa, BbIMyCKHOE
oTBepcTue yaaneHo OT yTeyku, Mo3aTOMY 3Ha4eHUe KOHLEeHTPaLmn B BbIMYCKHOM OTBEPCTUMN HUXe cpeaHeil (hoHOBOW
KOHLIeHTpaLmu.
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Ecnu /=1 vam f> 1, T0 370T KOIh(PMLMEHT MOXHO paccMaTpuBaTb Kak KO3 @UUMEHT 6€30MacHOCTU, CBA3aHHbI
C Hea(h(PEKTUBHOCTbIO CMeLIMBaHNA (Tak Kak MOCTEMEHHO YBe/IMUMBaloWMecs 3Ha4eHNA OTPaxatT MOCTENeHHO CHUXa-
oWytocst ah(PeKTUBHOCTb CMELLMBaHWA BO3Ayxa B nomeleHun). BavsHue koaddpuyventa f Ha nporHos onacHoctn u
KOHCepBaTUBHbIE PelleHNss PACCMOTPEHbI HUXE.

MpnmMmevyaHnsa

1 BaXXHO OTMETUTb, 4YTO cama no cebe BEHTUNALNS, XapaKTepusytlolas NPOHNKHOBEHME BO34yXa B MOMeLLeHNe, He
fAaeT npeAcTaB/IeHUs O BO3MOXHOM 06 beMe B3pbIBOOMACHO Cpe/bl, KOTOPbIV 3aBMCUT OT 0OCOGEHHOCTell pacnpeaeneHns
rasa unu napa v Bosdyxa BHYTPU MOMeLLeHUst, T. €. OT paccemBaHus. OAHaKo, KakK 6bI1/10 NPeA/I0XEHO, MOXHO OLEHUTb
B/IMSIHUE BEHTUNALMU Ha runoTeTudeckuii o6bem VZ npu yTeuke B NMOMeLEHWUM C YYeTOM TOro, YTO paccemBaHue npouc-
XOAUT B YC/IOBUSIX (POHOBOM KOHLEHTpaumm Xb. OT/IMUHOK OT Hysisl.

2 ®OHOBYO N/IOTHOCTb P6 MOXHO 3aMEHUTb Ha M/IOTHOCTb OKpYXatoLlwero Bo3ayxa pa (419 KOTOpoli COOTBETCTBYHO-
LM NPUBIVKEHHBIM 3HaYeHnem 6ygeT 1,2 kr/M3), Tak Kak NpUcyTCTBUe rasa’napa B KoHueHTpauun meHee XdllHe Bcerga
3HaYMTENIbHO U3MEHSIeT NJIOTHOCTb BO3ayXa.

C.5.2.3 PacueT runotetnyeckoro o6bema VZana razoBoii cTpym

rnotetuyecknii o6bem VZ gnsi ra3oBoili CTPYM MOXHO ONpefennTb C MOMOLLbI MPOCTOM MOAENN rasoBOi cTpyw,
Kak nokasaHo Huxe.

[ns yTeuek B HapyXHbIX YC/TOBUAX:

3/2
(C-8)
TB5V.J
[ns yTeuek BHyTpY NOMeLLeHUs:
ecnu Xb< X »
.3/2
. 9kr3 - (C-9)
min 180 Ips* 1 Xlg(b{ . Ub
ecnu Xb2
y.= (C-10)

rae minfa, b] o3HavaeT «MeHbLIe, Yem a unv b». 1 ncnonb3ytoTcs cnepylole 0603HaAUYEHUS:

rs — 3dEKTUBHbIN pagnyc NCTOYHUKA UK NCEBAOUCTOYHMKA (CM. HUXE), (M),
a —  Ko3ahhunumeHT BOBeYeHUs B CTpyto (06bI4HO 0,05);
PO — N/IOTHOCTb OKPYXatoLwero Bo3ayxa, Kr/mM3.

p i — NJIOTHOCTb B3pbIBOONACHOTO ra3a 6e3 npumMmecei, kr/im3.

MnoTHOCTb, (Kr/M3), (hOHOBOW ra30BO3AYLIHOW CMeCcu, MPUCYTCTBYOLWEN B MOMELLEHUN, MOXHO paccyuTatb no gop-

Myne:
Pb=PB+(1-Y/M)Cb. (C.11)
rae Cb - — (poHOBas KOHUeHTpauuna rasa, Krim3;
*cni — COOTBETCTBYHLWAa KpUTUYeckas KoHUeHTpauusa. 06.% (0.25 HKMP nan 0.5 HKMNP):
Xb — (poHOBasi KOHLEHTpPaUNs B NOMELLEHNM, CO34aBaeMast BEHTUASALMOHHbIMY NOTOKaMu, 06. %.. (CM. HUXE);
VO — o6bem nomeuieHus, m3.

[AN151 OLeHKM C 3anacoM Heo6XOAMMO yunTbiBaThb, YTO TMMOTETUYECKN 06beM VE MOXET M3MEHATLCSA B 3aBUCUMOCTU
OT pa3HbIx NapameTpoB. He criegyeT NPoM3BO/IbLHO KOPPEKTUPOBATL Kakne-nn6o napameTpbl A5 NONYyYEeHUs «npakTude-
Cku 6e3onacHoro» pesynbTtata (0CO6eHHO, ecy pe3yfibTaTbl 6/IM3KM K 3HAYEHUSAM, XapaKTepHbIM A1 6€30MacHON 30HbI)
pagu ypgo6ersa.

[ns yTeyek BHyTpV NOMeLLEHUSA NPONoOpLMOHa/IbHOCTb

(C-12)
<CNT XJ1)

(npw ponyuwexun, uto Xb < Xal) o3HauaeT, YTO 3aBUCMMOCTb OT DOHOBOM KOHLEHTpaummn, KoTopasi onpegensercs
0COGEHHOCTSIMU BEHTUNALNM, NOTEHUMANIBLHO HeyCcTonunBas.

Mpwv gocTtatouHoi BeHTUAAUMM M Xb< X N runoTeTnyecknii 06bem YT npakTuHecku He 3aBUCUT OT (DOHOBOM KOHLIEH-
Tpauuu. B aTom cnyyae runotetuyeckuii o6bem Vz 6yaet TakMM Xe. Kak Ha OTKPbITOM BO34yXe, U YCU/IEHNE BEHTUAALUN
He npvHeceT pesynbTara.
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OpHako, ecnv 3HadeHune Xii npubamxkaeTcs K 3HadeHnto XAl, To runoteTuyecknii o6bem Yz 6yaet B 60nblueli cTe-
neHn 3aBUCETb OT TOYHOTO 3HauYeHWst (POHOBOI KOHLUEHTPaLWK, NO3TOMY 3HadyeHne Xb Henb3s 3aHuxatb. (Mpu X b**a*
runoTteTnyeckuii o6bem VZ o3HauyaeT 06bEM BCEro NoMelLeHus).

dakTopamu, OT KOTOPbIX 3aBUCUT Xa. SIBAAIOTCA UHTEHCUBHOCTb BEHTUASILUN (OTHOCUTE/IbHO MHTEHCUBHOCTYW Bbl-

AeNneHns rasa nu3 UCTOYHMKaA) U 3(p(heKTUBHOCTL CMeLleHns
(C.13)

Mpwn ycnosun, 4To pasmMep OTBEPCTUI He 6bln 3aHVKEH NPU OLEeHKe, a MNOTOK U3 UCTOYHMKA g5 OLeHeH C 3anacom,
runoTetTuyecknii 06bem YT roxeT 6biTb OLEHEeH C 3anacoM npu cCo6/104eHUN CleAyoWnX YCNoBUiA:

- He 3aHMWXaTb KoathunymeHT t

- He 3aBbllaTb KPaTHOCTb BO3Ayxoo6meHa C;

- He 3aBblWaTb 06beM nomelyeHns VQ.

VO — 370 06beM NOMeLeHNsa Ui paccmaTpuBaembliit 06beM. B KOTOPOM O6bIYHO COAEPXUTCA BO3AyX, CrefoBa-
TeNbHO. 13 06uero o6bema nomeleHnss Heo6XxoAUMO BblHeCTb 06BbEM /M06bIX HEMPOHULL@EMbIX NPeAMeTOB, HaxoAAWMNX-
cA B NnoMelleHnn. ManoBeposATHO, YTO 06beM 3TUX NPeAMETOB OKaxeT 60/blIOe BAUSAHME Ha 3HaYeHVe (DOHOBO KOHLLEH-
Tpauumn Xb, HO, BO3MOXHO, €ro NoTpebyeTcst y4ecTb M3-3a YyBCTBUTENIbLHOCTU K NMokasaTesito X

[na yTeuek B cepefiuHe OTHOCUTE/IbHO CBOGOAHOIO MOMELLEHUSA C BXOAHLIMU W BbIXOAHBbIMU BEHTUNALMOHHLIMU
OTBEPCTUAMM, PACTIONOXEHHBIMU HA MPOTUBOMOMOXKHbLIX CTEHAX, KO3PuLymeHT (=2 6yaeT COOTBETCTBYIOWMUM KOHCEpBa-
TUBHbIM 3HauyeHneMm. Ecnn yTeuka NponcxoanT B 3aMKHYTbIX MPOCTPAHCTBAX C MJ/I0X0 pacnpefesieHHol BeHTunsaunen nnmn
€ 3aCTOMHOW WK 3aKPbITO 30HEe MOMeLLeHnsl, PEKOMEHAYeTCsl UCMNOob30BaTh 60/1ee BbicOKoe 3HaveHne 1— no 5.

C.5.2.4 He6onbwune NPenATCTBUA N TBepAble MOBEPXHOCTU

MpenatcTBre He6GONLLIOrO pasMepa, HaxoAsiLLeecs Ha MyTU rasoBoOli CTPyW, MOXeT CHU3UTb CKOPOCTb CTpyw. Mpu
3TOM CTpyS CMeljaeTCs WU paclwnpseTcsa, 4Tobbl 060ATM C OAHOI WM ABYX CTOPOH MPensTCTBUE, N NMPOUCXOAUT ee
pasbaBneHve B Typ6yneHTHOM cnege npenatcTBms. OCHOBHOW MexaHU3M 3aMefleHUs CKOpOCTU CTpyn — CmellnBaHue
OKpyXalollero Bosgyxa co CTpyeil n ee pasbaBrieHue.

Ecnu cTpys BCTPeTUT NpenAaTcTBUE B BUAe CTeHbl, OHa cMecTuUTCA. Ecnu cTpys 6yaeT HanpasfieHa B CTEHY Bep-
TUKanbHO (T.e. noA yrnom B 90*), TO 3TO MOXeT NPUBECTU K BO3HWKHOBEHUIO panasibHOV NPUCTEHOYHOW CTPyW, koTopas
6yAeT NpoAo/KaTb 3axBaTbiBaTb BO3AyX.

PesynbTaTbl pacyeToB, MOJy4YeHHble C MOMOLLbIO MaTeMaTM4Yeckoro MoAe/IMpoBaHUs 3ajay rasoBoi AUHaAMUKN 1
Tennoo6meHa (CFD). n pe3ynbTarbl 3KCMEPUMEHTOB NOKa3bIBalOT, YTO Takme NPenAaATCTBUA He OKa3bliBaloT 3HAYNTE/IbHOTO
B/IMSIHUSI Ha runoTeTuyecknii o6bem YI. U KCNosb3oBaHVe B pacyeTax KoadduureHTa, paBHOro 2, No3BOINT NOJYYNUTb
[0CTaTOYHO KOHCEpPBaTUBHbIE pe3y/ibTaThbl.

C.5.3 OnpepeneHve BpeMeHn paccemBaHus (cyuectBoBaHus) yteuku f

OueHKa BpeMeHU paccenBaHuA (CyLecTBOBaHNA) YTeUKN ABMAETCA BTOPbIM KPUTEPUEM [/1A OLEHKN CTeNneHn pas-
6aB/ieHNs. KOr4a 3HA4YeHVe TMNoTeTUYEcKoro o6bema Yr Be/IMKO Mo OTHOLWEHUIO K 06beMy nomeuwieHust. Npu 60/1bwom
3HaYeHUN BPEMEHMN paccenmBaHUsA YTEUKN MOXHO NPeAnosioK1Tb, YTO BEHTUIALMOHHAA CUCTEMA He AoCTaTo4Ha aAna yaa-
NeHuns rasa unv napa M3 noMeLeHus.

Ecnu B onpegeneHHbIi MOMEHT yTeuka NpekpaTuTCcs, CpefHAs KOHLEeHTpaumsa rasa B noMeLleHUumn 6yaeT CHUXaTbCA
B reoMeTpuyeckoi nporpeccuu B macwtabe BpemeHun 1/C. Bpems, Heo6xo0ANMMOe AN YMEHbLUEHNA cpeAHeil KOHLeHTpa-
LM rasa B NOMELLEHUN OT HaYa/IbHOW 06 bEMHOI f0/1M Xb A0 KpUTMYecKoro 3HadeHust X . paccumTbiBaeTcs no doopmyse
(Mpwv YCNOBWW, YTO Xb> Xaa})

tpersial (C. 14)

CnepayeT OTMETUTb, UTO 3Ta OLEHKa NPUMeHsieTCs, Korga o6beM B3PbIBOOMACHOW cpefbl paBeH 06beMy nomelle-
HUsA. ECNn OH paBeH TOJ/IbKO YacTu 06bema NoMeleHNs, TO HeT HEO6XOANMOCTU YAaNsiTb U3 MOMeLLEeHNA ras uan nap ans
pasbaBneHnsa KOHUeHTpaumm o6naka 4o 3HaveHus X

OpHako nepnof BpeMeHU, HeO6XoANMBbIN AN paccenBaHus, 6yaeT npesbllaTb Neprnos yTeukn. PasmepHblii aHann3
AaeT criepytouyo hopmyny:

AnvHa c6.nasa

[AnuHa o6naka cocTaBnaetT npumepHo Vz1/3. CKOpoCTb 06GTeKalowWwero NoToka MOXHO MPUHATbL paBHoi CLO, rge LO
(419 3aBbILWEHHOro 3HaYeHNs) — 3TO HaMMEeHbLINIA INHERHbIA pa3Mep NOMELLEHMNS.
CnepoBaTenbHo,

(C-15)

Heo6Xx04MMO OTMeTUTb, 4YTO A1 06/1aKoB, pa3mMepbl KOTOPbIX MeHbLUe pasMepoB MOMELLEHNS, NOSTyYeHHOe 3Have-
HVe BpeMeHU 6yAeT MeHblle 3HAYeHUs1, HE06X0AUMOro AN NOSHOro BO34yX006MeHa B MOMELLEHWUN, Tak Kak 3Tn o6aka
6yayT paccenBaTbCS.

32



FOCT IEC 60079-10-1-2013

MNpwv onpeaenieHMn BpeMeHn paccemBaHus B HapyXHbIX YCMIOBUAX A/iMHa 06/1aka 3aBUCUT TOJSIbKO OT ero 0co6eH-
HOCTEM, & MOHATME BEHTUAALNM He NpuMeHsieTcsl. CKOPOCTb 06TeKaloLWero notoka 6y4eT CKOpOCTbo BETpa, WK, 4To. BO3-
MOXHO. 6yeT yHWnM BapraHTOM, AUHAMUYECKONA CKOPOCTLIO U*. ECNu A1 NPOCTOThI pacyeToB MUCMO/b30BaTbh CKOPOCTb
BeTpa, nosyumm opmyny

<C. 16)

C.5.4. OueHka cTeneHn pas6aBaeHNs /ypoBHA BEHTUNALUN

C.5.4.1 O6wwne nonoxeHnsa

MocTosiHHanA yTeuka 06bIYHO COOTBETCTBYET 30He Knacca 0. yTeuka nepBoii cTeneHn — 30He knacca 1. a yTeuka BTO-
poii cTeneHn — 30He knacca 2. OgHaKo Takoe COOTBETCTBUE He SAB/IAeTCS CTPOrMM M MOXET MEeHATbCS B 3aBUCUMOCTU OT
CMOCOGHOCTU yTeukn CMellnBaTbCs C A0CTaTOYHbIM KO/IMYeCcTBOM BO3Ayxa AN pa3baBneHns ee [0 6e30MaCHOro0 ypoBHS.

B HeKoTOpbIX C/ly4asiX ypoBeHb 1 FOTOBHOCTb BEHTUSILUU MOTYT GbITb HACTO/IbKO BbICOKUMU, YTO B3pbIBOOMNACHbIE
30Hbl OTCYTCTBYIOT. I HAO6OPOT, YPOBEHb BEHTUNSALUN MOXET 6bITb HACTONIbKO HU3KUM, YTO 30HY HEOGXOAMMO OTHECTU K
60nee HU3KOMY Knaccy (T.e. B3pbiBOOMNAacHas 30Ha OTHOCUTCA K K/accy 1 nNpu MCTOYHMKE YyTeukn BTOPOW cTeneHu). ATo
NPOVCXOANT, HanpuMep, B C/yYasx, Korfja ypoBeHb BEHTUASLUMM HACTO/MIbKO HU3KWI, 4TO B3pbiBOONacHas raso.sas cpeja
npojosixaeT CylecTBOBaTb U paccenmBaeTCsi OUeHb Me[J/IEHHO Noc/le yCTPaHEeHNA UCTOYHMKA yTeuku rasa unaum napa. Ta-
KUm 06pa3omM, NpUCYTCTBME B3PbIBOOMACHON ra3oBoil cpefbl NPOAO/IXKAETCA A0 blUe, YHeM MpeAnosiaranocb ANA AaHHON
CTeneHn yTeuku.

PacueTHoe 3HauyeHMe rMnoTeTnyeckoro obbema VZuncnonb3yoT AN onpeAesieHns YpoBHSA BeHTUNAUNK (pasbasre-
HUS): BbicOKuin (BB). cpeaHuin (BC) nnn Hnskuin (BH) AN Kaxaon cTeneHn yTeuku.

C.5.4.2 BeHTUNALUNA BbICOKOTO ypoBHA (BB)

YpoBeHb BEHTUNALMN TI0OXET pacCMaTpUBaThbCA Kak BbICOKMi (BB) TonbKo Torga, Koraa oueHka pucka nokasbiBaeT,
4YTO cTereHb MOTEHLMaNbHOTO yulep6a B pe3ysibTaTe BHe3arHoro noBbllEHUss TemnepaTypbl W/WAN faBneHus npu BOC-
naaMeHeHN B3pbIBOONACHO ra3oBoii cpefbl B 06bemMe, paBHOM VZ, HUUTOXHO Masibl. MpuU OLLeHKe pucka cneayeT Takxe
yunTbiBaTb BTOPUYHbIE 3PheKTbI (Hanpumep, nocneayoLlwmne yTeukn roploumnx BelecTs).

YKa3aHHble Bbllle YC/0BUSA 06bIYHO BbIMOHAIOTCS BHYTPU MoMelyeHus, korga VzZ meHbwe 0.1 m3 unm 1% VQ B
3aBUCKHMOCTM OT TOrO, Kakoe 3HauyeHue MeHblue. B 3Toil cuTyaumm o6beM OMacHOW 30HbI MOXET cuuTaTbcs paBHbIM Vr
B Hapy>XHbIX yCNOBUSIX NPU OTCYTCTBUMN 3HAYUTE/IbHBIX OrpaHNYeHNn BO3AYLWHOIO NOTOKA BbICOKUI YPOBEHb BEHTUIALUN
npumMeHsietcs npu Vz< 0,1 m3.

NMpumedvaHune — ViHPopmMayms o He6OMbLIMX 3HAYeHUsAX o6bema VZ cogepxuntca B oTueTe RR630/2008. noa-
rotoBneHHoM HSL (BennkobputaHus) [4].

BONbLWMHCTBO 3aKPbITbIX 30H COAEPXNT MHOTO UCTOYHMKOB YTEUYKN. B TO Xe Bpemsa HexenaTesibHO CyllecTBOBaHue
60NbLWOro Yncna He6oNbLINX B3PbIBOOMNACHbIX 30H B NOMeWeHnsax, KnaCCVICbVILI.VIpOBaHHbIX Kak B3pb|BOﬁe30I‘laCHble.

MpumevaHunsna

1 Ecnun pacyeT VX BbINO/IHAETCS HA OCHOBE WCKYCCTBEHHOW BEHTUMSILUU, HEOBXOAMMO YunTbIBaTb, KakK yCTpoeHa
BEHTUALMSA, NOCKO/IbKY YacTo npeobnajatouias 4acTb BEHTUASALMOHHOIO BO3yLWHOr0 NOTOKa Hanpas/ieHa OT UCTOYHMUKA
yTeukun n pasbaBieHne NPpoUCXoauT Ha yAaneHumn oT NoTeHUNaIbHbIX UCTOYHUKOB BOCM/IAMEHEHUS, HanpuMep, Kak B Cny-
4aB NPUMEHEHNA MECTHbIX CUCTEM BbITSXKHOW BEHTUNALUN UWN KOTAA BEHTUASILMOHHbIV NOTOK NOCTYNaeT B OTHOCUTE/TbHO
He60/bLYO Mo pa3mepam 060/104Ky (KOpryc razoaHanunsaropa wam onbITHOW YCTaHOBKMN).

2 Mpu 3HaueHUsix gasnexHns 6onee 10 6ap HEO6XOAUMO MPUHATL AonyleHue, 4To VZ> 0.1 M3, T.e. HE NPUMEHSATb
NOHATUE «BEHTUNALUA BbICOKOrO YPOBHSA». OTO OrpaHMUYeHne MOXeT NMPUMEHATLCA K 3Ha4YeHuAMm fassieHnsa Ao 20 6ap Ha
OCHOBaHUM OL,EHKN PUCKa, NPU KOTOPOU y4nTbIBAKOTCA NOCNEACTBUSA BOCMNIAMEHEHUS.

C.5.4.3 BeHTunsauua cpeaHero yposHs (BC)

Mpu cpegHem ypoBHe BeHTUNsiumm (BC) VZ meHblue nnm paseHd V0. YpoBeHb BC go/keH BO3aeiicTBOBaTb Ha pacce-
MBaHMe yTeuku roproyero rasa uav napa. Bpems paccenBaHusi B3pbIBOONACHOI ra3oBoii cpefbl Nocsie yCTpaHeHUst yTeukmn
AOJ/DKHO 6bITb OCTATOYHBIM A1 BbINO/IHEHNA YCMOBMSA 30HbI Knacca 1 nav 2 B 3aBUCUMOCTM OT TOro, AB/SIETCA /N CTe-
neHb yTeUkM NepBoii AN BTOPOIA. [lonyckaemMoe BPEMS paccenBaHus 3aBUCUT OT OXUAAEMOW YacTOTbl YTEUKM U ASINTeNb-
HOCTM Kax[0l yTeuku.

3HaueHue o6bema VZ yacTo 6biBaeT MeHblue 06beMa 3aKpbITOl 30Hbl. B 3TOM cnyuyae gonyckaetcsi kKnaccugu-
LMpoBaTb Kak B3PbIBOOMACHYIO TO/IbKO YaCTb 3aKPbITOW 30HbI. B psige cnyyaeB, B 3aBUCMMOCTW OT pa3mMepoB 3aKpbITOW
30HbI, 06beM VZ MOXeT 6bITb TakMM Xe. Kak 06beM 3aKpbITOl 30HbI. TOr4a BCHO 3aKPbITYHO 30HY K1aCcCUQULMPYIOT Kak
B3PbIBOOMACHY0.

B Hapy>XHbIX yCTaHOBKaXx, KOra OTCyTCTBYIOT 3HaUUTe IbHble NPENATCTBUSA 419 BO3/YLIHOrO NOTOKa, YPOBEHb BEHTU/ISA-
MM JOJIKeH paccMaTpuBaTbCsl Kak cpeaHuii (BC), ecnv He BbINOHAIOTCSA YCNOBUSA A/1 BbICOKOTO YPOBHS BeHTUAUMK (BB).

C.5.4.4 BeHTUNAUNA HN3KOTO ypoBHSA (BH)

YpoBeHb BeHTUNSAUUN (pa3baBneHuns) crefyeT paccMaTpuBaTb Kak HU3kuii (BH). ecnu 3HauyeHue VZ paBHO wim
npeBbiwaeT 3HauyeHne VD. YpoBeHb BH Ha OTKpbITbIX NPOCTPaHCTBax MpakTW4ecku He BcTpevaeTcsi. Cayyan Hanuuus
npensiTCTBU BO3AYyLWHOMY MOTOKY, HarNpuMep, B iMax, AO/HKHbl pacCcMaTpUBaTbCS Tak Xe. Kak 3aMKHYTble NPOCTpaHCTBa.
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C.6 TOTOBHOCTb BEHTUALUMN

FOTOBHOCTb BEHTUNALUN OKa3bliBaeT B/IMAHWE Ha NPUCYTCTBME WM o6pa3oBaHue B3pbIBOONACHOW ra3oBo cpejpl.
Mo3TOMYy rOTOBHOCTb BEHTUIALUN (Takxke Kak 1 ee YpOBeHb) O/KHA yUNTbIBATLCA NPY OnpefesieHnmn Knacca 30HbI.

Mo roToBHOCTV BEHTUMALMA pa3fenseTcs Ha Tpu ypoBHSA (cM. Tabnuuy C.1):

- XopoLllasi — BEHTUAALUS NPUCYTCTBYET NMOCTOSHHO;

- CpefHsAA — BEHTUSALMA NPUCYTCTBYET NPU HOpMasibHbIX YC/IOBUAX 3KCMlyaTauuun. [JonyckaloTcs ee nepepbiBbl
npu ycnoBuK, 4YTO OHU pefKne 1N KpaTKOBPEMEHHbIE;

- Naoxas — BEHTU/IALMA He COOTBETCTBYeT Tpe6oBaHUAM NepBOro 1 BTOPOro YpOBHEW roTOBHOCTU, MPU 3TOM AN~
TeNbHble ee nepepbiBbl He NpeAnoaratTCs.

Ecnv roTOBHOCTb BEHTUASAUMN He OTBeyaeT Tpe6oBaHUAM TPeTbero YpoBHS, TO Takas BEHTUIALMA He MOXeT pac-
cMaTpuBaTbCsl Kak peasibHas BEHTUSANALWS.

Mpy oueHKe rOTOBHOCTU Pas/INYHbIX TUMNOB BEHTUNALUN HEOOXOAMMO WCMO/b30BaTb pPa3/inyHbie NOAXOAbI/KPUTB-
pUN. Hanpumep, rOTOBHOCTb eCTECTBEHHOW BEHTUNSALMN HUKOTAA He cefyeT cunTaTb XOpOLIei, Tak Kak OHa BO MHOrOM
3aBUCUT OT YC/IOBUI OKpYyXatoLleli cpefbl, T.e. TeMnepaTypbl HapyXHOro Bosgyxa u setpa (C.1). FOTOBHOCTb €CTeCTBEH-
HOV BEHTUNALUKN (haKTUUEeCKN 3aBUCUT OT TOYHOCTU OLLEHKU YC/IOBUI BHYTPY MOMeLLeHUS."HaPYXHbIX YCNOBWiA, T.e. OT
TOro, 6bIIM NN y4TeHbl Hanbonee HeGnaronpuATHble ycnosus. Ecnn Hanbonee He6GnaronpusiTHble yCcnoBusa 6bIIN NpPo-
aHaNM3npoBaHbl. TO FOTOBHOCTb BEHTUAALMN MOXET 6biTb Cpe/Hell, HO HU MpU KakMx 06CToATeNIbCTBax OHa He 6yaeT
xopouueii. CnegyeT UCXOAUTb U3 TOTO, UTO YEM Bbllle pasHMLa Mexay 3HauYeHUAMU TemnepaTypbl BHYTPU NOMeELLEHNS U
CHapyXwu, ncnosibdyemasi B pacyetax, TeM HUxe 6yaeT roTOBHOCTb BEHTUMALMUM, T.e. CTeNeHb pa36aB/ieHNs B3pbiBOOMac-
HOli cpefabl.

C Apyre» CTOPOHbI, FTOTOBHOCTb UCKYCCTBEHHOW BEHTU/IALUSA BO B3PbIBOOMACHbBIX 30HaX 06bIYHO XOpoLLas, Tak Kak B
3TOM TUMNe BEHTUNALUN NCNOMb3YIOTCA TeXHUYECKMe cpefcTBa A1 o6ecrneyveHns BbICOKON CTeneHn HaJexXHOCTH.

[OTOBHOCTb BEHTUNAUUWN A0/KHA 6GbiTb OLEHEeHa MakKCMMasibHO MOJIHO U TOYHO C YYEeTOM BCeX COOTBETCTBYHOLMX
hakTopoB. Mpu yTeuke razoBoi CTPyn B Hapy>XHbIX YCNOBUSAX pa36aBrieHe Npoun3oiiaeT He3aBMCMMO OT Ha/IMYMA BeTpa,
NnoaToMy pacceuBaHue AO/HKHO paccMaTpMBaTbCA Kak COOTBETCTBYHOLLEE XOPOLUE FOTOBHOCTU BEHTWU/IAUUM BHYTPY MO-
MelleHuns.

C.6.1 TOTOBHOCTb NPW €CTECTBEHHOW BEHTUNALNN

Mpun oueHKe rOTOBHOCTV eCTECTBEHHOI BEHTUIALMN PeKOMeHAyeTca paccMaTtpuBaTb Hauxyglue ycnosus. Cue-
Hapuii ¢ HauXyALWUMN yCNOBUSAMIU NMO3BOMIUT o6ecneunTb 60/1ee BbICOKYI FOTOBHOCTb BEHTUASAUUU. O6bIYHO nNpu Nto6oi
ecTeCTBEHHOI BEHTUNALUN 60Nlee HU3KWI1 ypOBeHb BEHTUNALMM NPUBOAMT K 60/1ee BbICOKOI FOTOBHOCTM U Hao60poT. 3TO
KOMMeHCUpPYyeT CAIMIKOM ONTUMUCTUYHbIE [OMYLEHNSA, NPUHATbIE NPU OLeHKe YPOBHS BEHTUMALMN.

B HEKOTOPbIX CUTYyaUUsiX HeO6X0AMMO NPOABATE 0COBYH0 OCTOPOXHOCTL. [4/11 eCTECTBEHHOW BEHTUNSALUN B 3aM-
KHYTbIX NPOCTPaHCTBax Heo6X0AMMO OnpeAesMTb, NPUCYTCTBYET NN BEHTUNALMA BOOGLLEe B HEKOTOPbIX He61aronpusT-
HbIX YC/IOBUAX OKpY>XatoLLei cpefbl, U TUiaTe/IbHO UCCle40BaTh Takme cuTyalum, T.e. CNPOrHO3MpoBaTh U paccMOTpeTb B
60/ee WMPOKOM KOHTEKCTE UX YacTOTy U BEPOATHOCTb BO3HWKHOBEHMUS. [IPpUMepOM Takux cuTyaumnii MoryT 6biTb Xapkue
neTHWe AHW NPV HaNM4YUKU BeTpa Mo ABYM MpUYUHaM; Temnepatypa BHYTPU MOMeELLeHUS MOXeT He3HauYuTesIbHO NpeBbl-
WwaTk HapyXHylo TemnepaTtypy, cfefoBaTe/lbHO, BEHTUNALMSA 3a cueT TArn 6yAeT He3HaunTeNbHOI 1 BeTep B onpepje-
NIEHHOM HanpaBJ/IeHUN CMOXET ee 3a6/10KNPoBaTh. UTO KacaeTcs BEHTUNSALMM 3a CUET TSArM, TO MOXHO CKas3aTb, YTO 3Ta
yMepeHHan BEHTUMALUSA MOXeT MPUCYTCTBOBAaTb MPaKTUYeCKM MOCTOAHHO, CrefoBaTe/lbHO, ee TOTOBHOCTb MOXEeT Cuu-
TaTbCA cpefAHel unu gaxe xopouweri. C gpyroli CTOpoHbI, N3-3a BeTpa, KOTOPbIi MOXEeT MO/IHOCTbIO 3a6/10KMpoBaTh 3Ty
BEHTUNALMIO, ee TOTOBHOCTb 6y/eT noxoli. Takum o6pa3om, BAaHHOM C/lyyae HabtojaeTca coueTaHne HU3KOro YPOBHSA
BEHTUNALUN U NSIOXOM TOTOBHOCTU BEHTUAILMK, YTO. BO3MOXHO, NPUBeAET K KnaccudukaLmm 30Hbl Kak 601ee onacHoiA.

C.6.2 TOTOBHOCTb NPW UCKYCCTBEHHOW BEHTUAALNN

FOTOBHOCTb MCKYCCTBEHHOM BEHTUMSILUUN PETYINPYETCS TEXHUUYECKUMU CPeACTBaMU . CliefoBaTeslbHO, MOXET 6bITb
OUYEeHb BbICOKOM, O4HAKO MPW OTCYTCTBUU TakMX CPEACTB HW NPU Kaknx 06CTOATE/IbCTBAX FOTOBHOCTb HE MOXET 6bITb OT-
HeceHa K 04eHb BbICOXOIA.

Mpy OueHKe rOTOBHOCTU UCKYCCTBEHHOW BEHTUSILUM HEOBXOAUMO MPUHMMATL BO BHUMaHWe Ha4eXHOCTb 060py-
[OBaHNSi U TOTOBHOCTb, HanprMep, aBapuiiHbiX BEHTUIATOPOB. XOpOoLas roOTOBHOCTb 06ECMeYnBaeTcsi aBTOMaTUUYeCKUM
BK/IIOYEHVEM 3aMNacCHbIX BEHTUIATOPOB Mpu aBapusix. O4HAKO €C/IM MPU BbIXOAE U3 CTPOSi BEHTUIATOPA NPeayCMOTPEHbI
cpeAcTBa NPeAOTBpPALLEHNS YTEUKU FOpHYero BellecTBa (HanpuMep, MOCPEACTBOM aBTOMATUYECKOW OCTAHOBKM TEXHO-
IOFMYECKOro NpoLecca), To KNacCuUKaumnio BEHTUMSILMN, YCTAHOB/IEHHYIO A8 paboTaloWwmnx BEHTUISITOPOB, MEHATb He
TpebyeTcs, T.e. FOTOBHOCTb MOXHO CUMTaTb XOPOLUENA.

C.7. MpakTuyeckoe pyKoBOACTBO
C.7.1 MpakKTM4YecKoe PyKOBOACTBO MO pacyeTy rMnoteTmyeckoro o6bvema Vz

YTto6bl paccunTaTb rmnoTeTuHeckuii 06bem VI Heo6X0AUMO BbINOMHUTL CreAytolne AeiCTBUSA.
C.7.1.1 BBoaHble napaMeTpbl U TUNUYHbIE 3HAYEHUS

Ycnosus okpyxatouieli cpefibl U NOCTOSAHHbIE;

pa= 1.0 - 10* Ma — pgaBneHne oKpyxarLein cpeabl;
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Ta= 293 K— Temnepatypa okpyxatolieii cpebl;

Ma = 29 kr/MOJIb — adpheKkTUBHAsE MOJEKYIipHasi Macca Bo3ayxa:

K= 0,5 — paclumpeHune npu CHUXEHUN JaBneHns;

a =0,05 — Ko3ahPMLUNEHT BOBNEUEHNS;

R =8314 x/kmonb 1K 1— yHuBepcasibHasi ra3oBasi NOCTOsIHHAsA.

YcnoBuA/NoCTOsAHHbIE 3HAaYEeHMA /1 B3PbIBOOMACHOrO rasa:

p = 1,1-106 Na — gaBneHne npu XxpaHeHUn:

T=293 K— TemnepaTypa xpaHeHus,

M = 16 kr/MONb — MOJIeKyiIspHasi Macca;

HKMP = 0,05 06. % — monsApHbIi 06bem HKMP:

y = 1.3 — OTHOLWeHNe yaerbHbIX TENN0EMKOCTER;

S =2,5-10'® M2 — nsowab OTBEPCTUA:

Ca= 0,8 — KoathpuLUMeHT pacxoaa;

XaN=1/2 HKNP nnu YMHKMP — cooTBeTcTBYOWas NpeaesibHO A0MNYyCTUMas KOHLEHTpauus.
MapamMeTpbl 3aMKHYTOro NPoOCTpaHcTBa:

C = 3,33- 10~3C*1— KpaTHOCTb BO34yXO06MEHa;

V0= 45 M3 — 06beM 3aMKHYTOro NPOCTPaHCTBA;

f=2 — nokasartenb HeahheKTUBHOCTM CMeLLMBaHUSI (DOHOBOV ra30BO3AYLIHOW cMecn Ans y =1.3
C.7.1.2 PacueTHble napameTpbl

pafmyc COOTBETCTBYIOLLErO OTBEPCTUS;

q}= CVQ — BO34yWHbIA MOTOK M3 3aMKHYTOrO NpoCTpaHcTsa:

ﬁa - Np> — MNJIOTHOCTb B3pbIBOOMacHOro BewecTea.

C.7.1.3 PacyeT UHTEHCMBHOCTM MacCOBOIi yTeuKn
Ecnu p > paB, To ckopoCTb yTeukM norawaeTcsi U MHTEHCUBHOCTb MAacCOBOIi yTEeUKN paBHa

Papunyc nceBgoncroyHuka paccumTbiBaeTcs no popmysie

UK yTeuka NpoUCXoAUT Ha J03BYKOBOW CKOPOCTM, U MHTEHCUBHOCTb MacCOBOI yTeUkn paccuutbiBaeTcs no hopmyrie

Pagunyc nceBAONCTOYHMKA PaBeH IS=T.
C.7.1.4 PacuyeT runoteTuyeckoro o6vema Vz

gs - -------06bEeMHBbIi pacxopg rasa.

L5 yTeuek B BEHTUIMPYEMbIX 3aMKHYTbIX MPOCTPaHCTBax

Cbi- - ¢doHOBasA KOHLUEeHTpaumnsa rasa (kr-m-3);

pb=pa+ (1 - MalM) Cb— nnoTHOCTb POHOBOIA ra30BO3AYLWHOI CMecH;

XH- — — MosnspHas KOHUeHTpaLuus (DOHOBOW rasoBO3A4YyLWHON CMecH.
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[ns yTeyek B HAPYXHbIX YCNOBUSIX Pb = p3 u Xb= 0.
Ecnv poHOBas KOHLEHTPaLUsi MeHblue KpuTuieckoin Xb< X, 10

Vz

B npoTtuBHoMm cniydaB Vz = VQ

Ta6nuya C.1 — BnvsaHue ypoBHS BEHTUAALUN Ha K/lacC B3PbIBOOMACHOV 30HbI

YpoBeHb BEHTUNALUN

BB BC BM
CreneHb
e npu roTOBHOCTU
xopouweit,
xopouwei cpepaHeii nnoxoi xopouwei cpepaHei T/IOXOW cpepaHeit unn
TVIOXOW

MocToAHHanA (3oHa knacca (3oHa knacca (3oHa knacca 3oHa knacca O 3oHa knacca 0 3oHa knacca0 3oHa knacca0

(HenpepbiB- 0MM)a) onMm)a> 0nNM)a’ * .
Hasd) B3pbiBo6e30o- 3oHa knacca 2 30Ha knacca 1 3oHa knacca 2 30Ha knacca 1
nacHas
Mepsasn (3ona knacca (3oHa knacca (3o0Ha knacca 3o0Ha knacca 1 3oHa knaccal 3oda knaccal 30Ha knacca
cTeneTte. 1MNM) a> 1MM)a» 1MM) a> + * 1unu Oe*
B3pbiBo6e30o- 30Ha knacca 2 30Ha knacca 2 3oHa knacca 2 30Ha knacca 2
nacHas
BTopas (3oHa knac- (3oHa knacca 3oHa knacca?2 30Ha knacca2 3o0Ha knacca2 30Ha knacca 2 3o0Ha knacca
cTeneHb6* ca 2 NMM) a» 2N M)“* 1 (BO3MOXHO
B3pbiBo6e30- B3pbiBoGe30- 30Ha knacca
nacHas nacHas 0°

MpumevaHna
1 3Hak «+» 03HayaeT, YTO 30Ha HMU3KOro knacca (Hanpumep, knacca 0) OkpyxeHa 30HOI 60/1ee BbICOKOro Kiacca.
2 TOTOBHOCTb BEHTUASILUWN B 3aMKHYTbIX NMOMELLEHUSIX C ECTECTBEHHOW BEHTUSILMEN HUKOTAa He [OoJ/KHA paccmaTpu-
BaTbCs Kak XxopoLlias.
3 MNpoponxMTeNbHOE BPEMS pacCenBaHUsA 03HaYaeT, YTO yPOBeHb BeHTUNALUN/pa36aBneHnsi HeNb3si CYNTATb BbICOKUM.
4 CnepyeT usberatb CUTyauunii, Korga 3akpbiTble YH4acTKU, B KOTOPbIX HAXOAATCS TOMIbKO UCTOYHUKN YTEYKM BTOPOIi CcTe-
NeHWn. Jo/HKHbI 6biTb OTHECEHbl K 30He knacca 0. 9To kacaeTcsi He60NbWNX HENPOAYBaeMbIX U He HaxoAsWNXCS Nog
[aBfieHNeM 3aKpbITbIX YYacTKOB, Hanpumep, NaHenein ynpasfieHUMs uam o60/04eK ANS 3aWuTbl Npuéopa oT atMoc-
hepHbIX BO3AENCTBUIA, TEN/IOM30MPOBAHHbIX HarpeBaeMbiX 060/104EK UM 3aKPbITbIX MPOCTPAHCTB Mexay Tpy6amu n
06epTKON 13 Tens10M30/1ALUN.
B Taknx 060/104Kax fOMKHbI GbITb NPefyCcMOTPEHbI OTBEPCTUSA, o6ecrneynBaloLme ABMKEHNE BO3AyXa BHYTPU 060/104EK
B Tex cny4asx, Korga 370 HeBO3MOXHO, HepaLNOoHaNbHO WU HexenatesibHO, He06X0AUMO MPUHATL Mepbl A1 BbiBe-
[EHNA OCHOBHbIX MOTEHLMaNbHbIX UCTOYHUKOB YyTeuku 3a npefesibl 060MN04UKM, HanpuMep, CoeAUHEHNS TPYG AOKHbI
HaxoAUTbCS C BHeLHel CTOPOHbI N30/19UuKn 060104€eK, Takxke Kak 1 1to60oe Apyroe 060pyAoBaHNe, KOTOPOe MOXHO pac-
cMaTpuBaTh Kak NoTeHUUanbHbI UCTOUYHUK yTEUKN.
5 WICTOYHMKN HENnpepbIBHOM YTEUKU W yTEeUKU MepBOW CTEMNeHW He AO0/HKHbl HaXOAUTbCA B 30HAaX C HU3XUM YPOBHEM
BEHTUNAUUKN. [lNA 3TOro cnefyeT NepemMecTUTb UCTOUYHWUK YTEUKUN, YYULWNTb BEHTUASILMIO UAN CHU3UTbL CTEMEHb YTEUKM.
6 CyMMVpOBaH/e NCTOYHMKOB PerynsipHoii (T.e. MPOrHO3MpPyemolii) yTeuku J0/1IKHO OCHOBbIBATbLCS Ha AeTa/lbHOW OueHKe
TEXHOMOTMYECKNX NpoLeccoB. Hanpumep, UCTOYHNKKN yTeukn N . 13 KOTOPbIX yTeuka NPOMCXoanT OAHOBPEMEHHO, Creay-
eT paccmaTpuBaTh Kak OAUH UCTOUYHUK yTeuku ¢ YncsioMm N pasHbIX TOUEK YyTEUKN.

*a CumBonbl 0 MM. 1 MM unm 2 MM 03HayatoT, YTO U3-3a HAIMYMUSA UCTOYHUKA YTEYKN 30HbI knaccoB 0. 1 1 2 cyLlecTByIOT,
HO OHM UMEIOT NPeHe6pPexXnMo Masnble pasmepbl.
30Ha knacca 2. co3gaBaemMasi UICTOYHUKOM yTeUYkn BTOPOW CTeNneHn, MOXeT npeBblliaTb 30HY 419 NCTOYHUKA YTEUKU
nepBo CTeNeHN UM UCTOYHMKA HeNpepbIBHOW yTeukn. B aToM cnyyae Heo6xoANMO NPUHATL 60/bllee paccTosiHue.
30Hy knacca 0 NpYHMMalOT B C/lyyae, eC/IM BEHTUNALMA HACTONIbKO cnabas n yTeyka TakoBa, 4YTO B3pbliBOOMNacHas
cMeCb NPUCYTCTBYET NPakTUYeCcKn NOCTOSAHHO (T.e. cUTyaumnsa NPUGaNKaeTCa K yC/I0BUAM OTCYTCTBUA BEHTUAALUN).

C.7.2 Mpumepbl pacyeTos

MprMepbl pacyeToB, NPUBEAEHHbIE HUXE, He MpeAHa3HauYeHbl /151 YHUBEPCA/IbHOrO NpUMeHeHusi. XOTS Ha NpakTu-
Ke OCHOBHbIE YC/TIOBUSI OKpYXatolleli cpeAbl 1 CBOWCTBA roproYero rasa v pasMepbl OTBEPCTUI MOTYT 6bITb TakMMU, Kak B
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npumepax, octasibHble YCN0BUS A/1 KOHKPETHOI NowWwagKku MOryT OT/IMYaTbCs, HanprMep nepemMelleHne aTMocthepHoro
BO3/lyXa, BNaXHOCTb, KOH(PUrypauus naowasku, pacnosoxeHne NCTOUHMKA YyTeUKN Ha/Jl, YPOBHEM 3eM/IM, pacrnosioxeHune
KOHCTPYKLWA BOKPYr MCTOYHMKA YTeukU, Temnepatypa KOHCTpyKUnii/Tpy6onpoBo0B, KOTOpblE MOTYT CTaTb NPensiTcCTBUEM
AN ra3oBoli cTpyun U T. 4. CnegoBaTesibHO, MPU NPUMEHEHMN 3TUX pacyeToB HEO6X04MMO yunTbiBaTk BCe 06CTOATENLCTBA
1 BCe YC/I0BUS, CBSI3aHHble C KOHKPETHOI yTeukoil. B AaHHbIX NprvMepax npefcTaB/ieHbl HECKOMbKO TUMNYHBIX ClyYaesB
yTeuku rasa npu HU3KOM AaB/IeHNN, aHaIM3 KOTOPbIX NPOBOAUIICA C NOMOULb0 Modenn CFD 1 onbITOB Kak YacTb COBMecCT-
HOro NPOMBbILIIEHHOTO NpoekTa no knaccudmkaunm 3oH (Area Classification Joint Industry Project). B pesynbTtate 6biin
nosly4eHbl 3HAYEHUSI TOrO Xe NopsifiKa, YTO K 3HAYEHUS, paccHMTaHHble C NomoLbio Mmogenn CFD, HO ¢ 3anacomM B CTOPOHY
6e30NacHOCTU, YTO SAB/ISIETCA AOKa3aTe/IbCTBOM TOro, UTO 3TOT MeTo/, pacuyeTa MNO3BOISIET NOYUUTb 3aBbiLIEHHbIE Pe3y/ib-
TaTbl 1 6e30MaceH A8 NPUMEHEHUS.

Mpumep 1

YTeuka npupogHoro rasa (MeTaHa) BHyTpV nNomelieHVs npu gasneHun 10 6ap no maHomeTpy yYepe3 oTBepcTue
pa3smepom 0.25 MM2 B XOpOLLO NpoBeTpuUBaemMoe 3aMKHYTOe NMPOCTPaHCTBO 06beMOM 45 M3. cTeneHb yTeYKn — BTOpas.

MpuMeHATCA 3HaYeHNs YCNOBUI OKpYyXatoLwel cpefbl U NOCTOSIHHbIE 3HAYEHUSA B COOTBETCTBUM C «[pakTUyecknum
PYKOBOACTBOM»:

pa= 1.0 « 106 MNa;

fa= 293 K ;

Ma = 29 krimcnb;

K=10,5:

a = 0,05;

1?=8314 fx/kmonb~"K'1.

YcnoBua/NOCTOAHHbIE 3HAYeHUS A9 B3PbIBOONACHOrO rasa;

p = 1,1 m10e MNa (10 6ap No maHOMETPY):

7=293K;

M= 16 kr/monb;

HKMP = 0.044 06.% (HKMP meTaHa cocTaBnsieT 5%, HKMP npupogHoro raza — npumepHo 4.4%, ncnonb3oBaHne
MeHbLUEro 3Ha4yeHns 60n1ee KOHCepBaTUBHO, YTO NPUBOAUT K 3HAUUTEIbHOWM pasHuLle B pe3ysbTarax):

y=13;

8=1,83;

S =0,25 mm2=2.5- 10_7m2 ;

Ca= 1 (koHcepBaTMBHbIi Noaxon);

Xof,= 1/2 HKMP = 0,022 06.% COOTBETCTBYOLLEV KPUTUUECKON KOHLEHTPALUMMN 4151 YTeUKr BTOPOM CTENeHn.

MapamMeTpbl 3aMKHYTOro npocTpaHcTBa

C =3.33-10'3c 1;

Y0 =45 m3;

f= 2 — 3HaueHve No ymonuaHuio nNpu HeaPdPEKTUBHOM CMeLBaHMN BO34yXa 1 rasa.

Vcnonb3oBaHune hopmyn u3 «MpakTMyeckoro pykoBoAcTBa» NO3BO/SET NOMyUYnTb creayouime pesynbrarbl:

r=0.28 mmv;

=0.15 m3/c;
ps= 0.657 kr/m3;

4jj- ~ 0,47g/s (yTeuka npv noraweHHoi CKOPOCTU, CKOPOCTb Ha BbIXOAE PaBHA CKOPOCTU 3ByKa 415 m/c);

IS= 0.666 mm;

gs=0.72- 10'3 m3c;

pb= 1,185 kr/m3;

Xb=0.01 06.% =21.7 % HKIP.

Vz=0.0128 m3.

Heo6xo04MMO OTMETUTb, YTO 3TOT c/iyyan nsyveH HSE c nomoubio mogenn CFD v onbITOB. MNpu NnpyumMeHeHUn moae-
nn CFD nporHosmpyemoe 3HadyeHue runotetuyeckoro o6bema Vzcoctasuno 0.0039 m3, cnepgoBaTesnibHO, NPUBEAEHHBbIN
Bbllle MeTo/, AaeT SABHO 3aBbllleHHble pe3ynbTaTbl.

B3s1B 32 OCHOBY NpPMBEJEHHbIN Bbille NPYMep, MOXHO OLEHUTb AeliCTBMe N3MEeHEHNS HEKOTOPbIX NapameTpoB:

Mpu / = 1 rmnoteTnyeckunin o6bem VZ 6yaet paBeH 0.00491 M3. UTO COOTBETCTBYET pe3y/ibTatam, NoslyyYeHHbIM npu
ncnonb3oBaHun mogenu CFD (xoTs ucnonb3osatb f= 1 He pekomeHgyeTcs).

Mpu / = 4 runoTeTnyeckuin o6bem Vz6yaet paseH 0, 97 M3 .

MNpwu f = 5 runotetuyecknii o6bem Vzoyaet paseH VQ(06beMy 3aMKHYTOro NPOCTPaHCTBA).

Ecnv npuHate HKMP paBHbili 0.05 06.%, runoTeTnyeckunii o6bem Vz 6yget paseH 0. 0067 m3 (npu f= 2). 310 noutn
nonosuHa 3HavyeHnsa ansa HKMP = 0.044 06. %.. N0O3TOMY BaXHO He WCMONb30BaTb C/IUWKOM 60nbline 3HavyeHns HKMP.

Mpumep 2

Mcnonb3ys Te Xe yCcnoBus, YTO B NpuMepe 1. paccMOTPMM CUTyauuio, B KOTOPOU BEHTUNALMA co3gaeTcs 6 - kpat-
HbIM BO3yXO06MEHOM B Yac:
C =1.67 m10~3 c"1=6 uMknIoOB BO3ayxoobmeHa B yac.
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Ncnonb3ys hopmynbl U3 «MpakTUYEeCKOro pyKoOBOACTBA . MOXHO MOMY4YUTb creaylolme pesynbraTbl:

pb=1.180 kr/m3;

Xb=10.02 06.% = 43.4 % HKMNP;

Vz=0.97 m3.

Heo6xo4MMO OTMETUTbL, YTO Takoli Xe pe3ynbTar 6Gbla1 NONYyYeH B NEPBOM Cny4vaB Npu /= 4. 3TO CBA3aHO C TEM. YTO
yBennyeHne 3HayeHns / 3KBUBASIEHTHO CHUXEHUIO MHTEHCUBHOCTU BEHTUNALMMN Ha TaKol Xe KoadhULneHT.

[Ans atoro cnyyasa Takxe npumeHanu mogens CFD. 1 nporHosnpyemoe 3HavyeHvne runotetuyeckoro oé6vema V, co-
ctaBuio 0.0082 m3. criegoBaTenibHO, NPUBEAEHHbIV Bbille METOA TaxKe AaeT ABHO 3aBblleHHble pe3ynbTarhbl.

Heo6xo4MMO OTMETUTb, UYTO NpY NPUEIMKEHUN 3HaYeHUs (DOHOBOM KOHLUEeHTpauun Xb K 3HAYEHUIO KPUTUYECKOW
KOHUeHTpauun XM yBenmyeHve KoadurumeHTa / 3HaUNTeNIbHO BANUSET Ha NPOTrHO3MPYeMblii 06beMm:

Mpwn / = 1 runoTeTnyecknini o6bem yo6yaet paBeH 0,0128 m3 (3HaueHue Ans 12-kpaTHOro BO3AyX006MeEHa, YTO COo-
OTBETCTBYeT pe3y/ibTatam, MOsly4eHHbIM Npu NpuMeHeHun mogenun CFD).

Mpwu/ = 3 (WK BblWwe) rMNoTeTMYecknii o6bem VI 6yaeT paBeH VO (06beMy 3aMKHYTOro NPOCTPaHCTBA).

To ecTb, Aaxe He3HAYMTeNbHOE yBesiMyeHve / Oka3biBaeT 60/bllOe BUsHUE Ha 06beM o6/laka rasa, ecnum 3Hade-
Hue XbnpnbnunxaeTtcs Kk 3HaueHmnto Xai (1/2 HKIMP). 3To o3HauaeT, UTO KOHCepBaTUBHAs OLleHKa A,0/KHA UCMNOMb30BaThCs,
Korga 3To Heo6xo4MMO (T.e. KOrga MHTEHCMBHOCTb YTEUYKU Befinka No CPaBHEHWUIO C MHTEHCUBHOCTbI BEHTUSLMK), HO
ecnun hoHoBasA KOHLUEHTpauma mana u, cnefoBaTefibHO, ONAacHOCTb HUXe, Modenb Quadvent He 3aBbllWaeT ONacHOCTb.

Mpumep 3

YTeuyka NpMpoAHOro rasa (MeTaHa) BHYTPM MOMeLLEHMS Npu AaBrieHun 1 6ap no maHoMeTpy Yepe3 oTBepcTue pas-
MepoM 2.5 MM2 B XOpPOLLO NPOBETPUBAEMOE 3aMKHYTOE NPOCTPAHCTBO 06beMOM 45 M3. CTeNneHb yTeukn — BTOpas.

B aTom cnyyaB paccmatpvBaloTCA fBe CUTyauuu, NepBasi U3 KOTOPbIX CBSA3aHa C NOAB/eHe»/ NPensATCTBUA Ha NyTH
CTpyu, a BO BTOPO NpUCYTCTBME NPENATCTBUA HE NO3BO/AET BEHTUNALMOHHBLIM NOTOKaM pas3baBnAaTb roptounii ras.

CHauyana paccmMoTpUM CUTyauuio, Korga NpensaTCcTBUSA OTCYTCTBYHOT. YC/IOBUSI OKpYXatoLei cpefbl U MOCTOSAHHbIE Te
Xe. UTO B NPMBEAEHHbIX Bbllle NpuMepax.

YcnoBuA/NoCTOSAHHbIE 3HAYEeHUS 419 TOPIOYero rasa Te Xe. YTO NMPMMEeHSAINCb B NpuMepax Bbille, 3a UCK/THUeHne»/
cneaywmnx:

p=2-105Ma (10 6ap no maHo»/eTpy):

S=25mMmM2=2.5+10 6 M2 .

MapameTpbl 3a»/KHYTOro NpocTpaHCcTBa:

C =3.33 -10"3cn = 12-kpaTHblii BO34YX006MEH B Yac:

VQ= 45 M3;

/ = 2 — 3Ha4yeHue Nno ymonyaHuio npu HeahheKTUBHOM CMelWmnBaHN BO3ayXa U rasa. icnonb3oBaHue hop»/yn ns
«[paKTUYecKoro pykoBoACcTBa» NO3BOSET NOAYYUTL Cleaytolmne pesynbTaTbl.

r=0,892 mm:

A, =0,15 m3/c;

ps= 0,657 kr/m3;

~~ =0.869g/s (yTeyka Nnpu noraweHHO CKOPOCTU, CKOPOCTb Ha BbIXOAEe paBHa CKOpPOCTU 3BykKa 415 m/c);

rs=0.929 mwm;

gs=0,0013 m3/c;

p6=1,181 Kr/»/3;

X6=0.017 06. % = 39,4 % HKMP;

V =0.647 m3.

Mpu ncnonb3oBaHun »/ogenn CFD nporHosnpyemoe 3HauveHue runoteTuyeckoro obber/a ~coctasuno 0,015 m3,
cnepoBaTesibHO, NPUBEAEHHbIV Bbille METO/ MO3BOJISIET TakxkKe NosyYnTb ABHO 3aBblleHHble pe3ysbTaTbl.

B3AB 3a OCHOBY NpuBEAEHHbIN Bbille Cay4ali, MOXHO OLEHUTL AelicTBUE U3»/eHeHna KoadduumneHTa /:

- npu / = 1 runoTteTuyeckunii o6bem VzZ 6yaeT paBeH 0,0283 M3. UTO COOTBETCTBYET pe3y/ibTaTtaM, NoslyyYeHHbI»/ nNpu
ncnonb3oBaHun moaenun CFD;

- npw / = 3 runoTeTuyecknii o6ben» Vt 6yaet paBeH VQ(06beMy 3aMKHYTOrO NPOCTPaHCTBA).

B fononHnTenbHOM uccnefoBatenibCkoM nNpoekte HSE MCTOYHMK yTeuku neper/ewanu, a B noMeLweHnm 6b1a10 ycta-
HOBJ/IEHO NpPEenATCTBMEe 60/bLWOro pas»/epa. YTo6bl CHU3UTb 3MPEKTUBHOCTb BEHTUNSALMOHHOIO NOTOKa (NP 3TO»/ UHTEH-
CMBHOCTb YTEUYKM U UHTEHCUBHOCTb BEHTUNALUWN OCTaBa/IMCb HEM3MEHHbLIMW). B Hanxyawmnx ycnoBusax razosoe ob6nako
YBE/IMYMNIOCH A0 TMNOTeTUYeCKOro o6be»/a ~=0.89 m3. 4yTo B 60 pa3 6oblue. Ye»n ero o6be»/ B CBO60OAHOM MOr/eweHunu.
CnepoBaTtesibHO, B AaHHOM c/lyyae noaxoAsiwm»/ BbI6opom 6yaeT 3HavyeHue / = 2 ons cBO60AHOro nox»/eweHus v/ = 3
ANS NOMELEeHNs ¢ NpensATCTBUsIMU. [NA 3a»/KHYTbIX NPOCTPAHCTB 60/bllero o6bema Heo6xoan»/o ucnonb3oBaTb 6onee
BbICOKUIA KO3(hPULNEHT /.

Mpumep 4

YTeuka nponaHa BHe MOMELLEHNA Npy 4aBfieHnn B 5 6ap no »/aHoOMeTpy Yepes oTBepcTMe pa3Mepom 2.5 Mm2, cTe-
neHb yTeUKN — BTOpas.

Mpu»/eHA0TCS 3HAYEeHUS YC/TOBUIA OKpYXXatoLLeit cpefibl U NOCTOSIHHbIE 3HAYEHUSI B COOTBETCTBUM C «[TpaKkTuyecku»/
PYKOBOACTBOM>»:
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pa= 1.0 105 Na;

Ta= 293 K;

Ma = 29 kr/monb:

K=0.5:

a = 0.05;

R =8314 [x|'kmonb ' 1K_1.

YcnoBuA/NocTosiHHbIe 3Ha4YeHWs A1 B3PbIBOOMACHOrO rasa:

p =6 «105Ma (5 6ap Nno maHomeTpy):

=293 K;

M = 44 kr/monb:

HKMP =0.022 06. %;

y -13:

8 =1,73;

S=25MM2=2.5-10-6m2;

Cd =1 (KoHCcepBaTMBHbIi BbIGOP);

Xcen<= 1/2 HKMP = 0.011 06. % — cooOTBeTCTBYIOLWAas KpUTUYeckasa KOHLEeHTpaumusa A5 yTe4kn BTOPOWN CTENEHN.
MockonbKy paccmaTpuBaeTcs yTeuka B HapyXHbIX ycnoBusix. Xb=0 v pb=pa= 1.19 kr/mM3.

Mcnonb3oBaHune hopmMyn u3 «MpakTUHeckoro pykoBoACcTBa» NO3BOSET NOMYyUUTb crieaytolwme pesynbratbl:
r=0.89 mwm;

p, =181 kr/m3;

4jj- ~ 4.25g/s{yT64Ka npn noraweHHol CKOPOCTMU, CKOPOCTb Ha BbIXOAEe pPaBHAa CKOPOCTU 3ByKa 242 m/c);

s= 1,567 mwm;

q,=2.36 «10~3 m3c;

Vz=0.0546 m3.

[ns atoro cnyyvas HeT gaHHbIX NpuMeHeHna mogenn CFD/akcnepMMeHTOB. NO3TOMY MCMO/Ib30BaslaCb KOMMNIEKCHas
MoZenb cBo6oAHOM cTpyn Galdet. UTO NMO3BOJIM/IO NOMYYUTL 3HAUYEHWE TMNOTeTUYeckoro o6bema Vz . paBHoe 0,0356 m3.

cnepoBaTtesibHO, 3TOT MEeTO/A Takxke [aeT SIBHO 3aBbllUEHHbIR pe3ynbTart.
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MpunoxeHne D
(cnpaBo4yHOE)

MpuMepbl KNaccurKayuy B3pbIBOONACHbIX 30H

D.1 O6wure nonoxeHns

[Nns knaccudukauum 30H TpebyeTcst 3HaHVe XapakTEPUCTHK BbICBOGOXAAEMbIX FOPIOUNX ra30B N XMUAKOCTEN, a Tak-
Xe pabounx XxapakTepUCTUK TEXHOSIOMMUYECKOro 060PYA0BaHUSI U ero YacTeil B ONpeAesieHHbIX YCOBUSIX IKCM/yaTaunu.
Mo 3Toi NpVYNHE B HACTOSILLEM CTaHAapTe He MPUBOAUTCS OMMCaHUE BCEr0 BO3MOXHOTO pa3Hoo6pasns TeXHOMOMMYeCcKo-
ro 060pyA0BaHUS Y XapaKTepPUCTUK TEXHOOMMUYECKOro npouecca.

D.2 OTpacnesble npaBuna

Mpumepsbl KNaccupukaumm MoryT 6biTb MPUHSATLI B COOTBETCTBUM C HALMOHANIbHLIMW WK OTPacieBbIMU NpasBua-
MU. B KOTOPbIX YETKO MOKa3aHO WX MPUMEHeHNe B KOHKPETHbIX CUTyauusx. Heo6XoAMMO yunTbiBaTb BCE KPUTEPUU UK
orpaHuyeHunsl, yCTaHOB/IEHHbIE B HAUWOHA/IbHbIX UN OTpac/eBblX NpaBuiax.

Ecnv npepnonaraetcs UCnonb3oBaTb NpUMepbl, NPUBEAEHHbIE B HALMOHAbHbLIX WU OTpac/eBbiX NpaBunax, Ans
KnaccugurKaunm 30H Ha NPakTUKe HEOGXOAMMO YUNTbIBaTb OCOGEHHOCTM KaXA0ro OTAENbHOIO Cilyyasi, Hanpumep, Xapak-
TEPUCTUKM TEXHOSIOTMHYECKOro MPoLiecca v MecTonoioxeHus. MprMepb! HaUuMOHa/IbHbIX UM OTPac/1eBbIX CBOAOB Npasus
npuBefeHbl B Tabnvue D.1. HO 3TOT CAUCOK MOXeT 6bITb AOMNOJHEH.

Tab6bnwuuya

CTpaHa 1nm pervioH
MPOVICXOXAeHNs (e
andgasnTHOM Mo-

0O603HayeHVe
cBOZa npaswn
WM cTaHgapTa

psiaKe)
ABcTpanina n Hosas ASI'NZS(IEC)
3enaHgus 60079-10-1
FepmaHusa BRG 104
FepmaHus TRBS2152
Utanus GUIDACEI
31—35
GUIDE CEI
31—35
Wseuymna SEK Handbook
426
Hupgepnangb! NRP 7910-1
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D.1 — MNpumepbl CBOAOB NpaBui N CTaH4apToB

HassaHue

B3pbiBOOnacHble  cpe-
Abl. YacTb 10-1. Knaccu-
hurkauns 30H. BapbiBoo-
nacHble ra3oBble cpefbl

MpaBuna B3pbiBO3aWMN-
Tl EXRL — T[paBuna
npefoTBpaLLeHns onac-
HOCTW. CBSi3aHHOW CO
B3PbIBOOMACHOW cpeaoi
c noa6opkoli npumepos

TexHuuyeckme mnpasuna
no o6ecneyeHuto 6e3-
0OMacHOCTY yCTaHOBOK

OnekTpnyeckoe 060py-
[OBaHWe ANsi B3pbIBO-
OonacHbIX ra3oBbIX Cpes,

PykoBOoACTBO MO Knac-
cudukayum B3PbIBO-
OracHbIX 30H

Knaccudukaumnsa B3pbl-
BOOMACHbIX 30H

[MpakTnyeckoe PpyKoBOA-
ctBo NRP 7910-1 Hupep-
naHgos. knaccudukaums
B3pPbIBOOMNACHbIX 30H MO
onacHocTn B3pblBa —
Yacte 1. OnacHoCTb
B3pblBa rasa, Ha OCHOBe
NEN-EN-IEC 60079-10-1

OpraH, paspa6oTasLunii
cTaHAapT/npasuna

Standards Australia/
Standards New Zealand

CEI (Comitato electrote-
chnico italiano)

Svensk Elstandard

Netherlands
Standardisation
Institute. NEN

MpymeyaHnsa no npu-
MeHeHWIo

BBegeHbl B cTaHgapT
ASI'NZS(IEC)
60079-10-1 B KayecTBe
HaLMOHaNbHOro nNpuo-
XeHns



OkoHuaHve Tabnuuybl D. 1

CTpaHa nnm pervoH
npoucxoxaeHus (8
andasnTHOM No-

psake)

Benvko6putaHus

O603HaueHve
cBOAa nNpasus
Wn cTaHaapTa

BS 5908

IP15

IGEWSR/25

Ha3saHve

CBoJ nNpaBusa no nNpoTu-
BOMOXapHoli 6Gesonac-
HOCTM B XWMUYECKOW
NPOMbILWNEHHOCTH 7]
CBfi3aHHbIX C Hel OT-
pacnsx

Mopenb cBopa npaBun
AN HedpTAHONW  npo-
MbILIEHHOCTU.  YacTb
15. MpaBuna knaccu-
dukaunm 30H AN He-
MTAHBLIX YCTAaHOBOK C
1CMnosib30BaHeM ropio-
YnX XunakocTen

Knaccudukauna onac-
HbIX 30H /191 YCTaHOBOK,
paboTalwmnx Ha npu-

FOCT IEC 60079-10-1-2013

OpraH, paspaboTasLumnii
craHgapT/npasuna

British
Intitule

Standards

Energy Institute

Institution of gas
engineers and
managers

MpriMeyaHus no npu-
MEHEHMIO

poaHom rase

CWA API PR505 American Petroleum

Institute (API)

PekomeHpgoBaHHas
npakTuka no knaccugu-
Kauunmn MecT pacnonoxe-
HUSA 3/1eKTPOYCTaHOBOK
Ha HedTenepepabaTbl-
BaloWMX nNpegnpuaTU-
X, OTHECEHHbIX K Knac-
cy 1. 30Ham knacca 0 .
in?2.

CLIA NFPA 59A CtaHgapT no npowus-
BOACTBY. XPaHeHUto 1
nepeBO3Ke CXUKEHHOTO

NpMpoOAHOro rasa

National Fire protection
Association

NMpumeyaHune — HacToAwWwMA cTaHAapT HE NOATBEPXAAET U HE PEKOMEHAYeT NpuMeHeHne Kakux-nn6o m3
NpUBeAEHHbIX Bblle HaUWOHa/IbHbIX UM OTpacneBbiX CTaHAApPTOE/CBOAOB NpaBu/ U He NpeannucbiBaeT UX Kak npegno-
yTUTENbHbIE. NPU NPUMEHEHUN MPUMEPOB U3 ITUX CTaHAAPTOB ANA Knaccudukaumm 30H HEO6XOAUMO UX NPOBEPUTL C
NOMOLLbIO MeTOAa pacyeTa «MCTOYHUKA YTEUKN», B MPOTUBHOM Cly4yae He AonyckaeTcs genaTtb ccbisiky Ha IEC 60079-10-1
TOMIbKO HA TOM OCHOBaHWW, YTO AaHHbI cTaugapT/cBoj NpaBua yNOMAHYT B HAaCTOsILLEM CTaHAapTe.

D.3 Mpumep knaccudmkaumm 30H

Lienb NnpuBefeHHOro HWXe nprvMepa — NPOWIIOCTPUPOBATh NPUHLUMMBLI Knaccudukaumm 30H U MeTos nx o603Ha-
YeHus. B npumepe paccmMoTpeHa KOMNpeccopHas ycTaHOBKa, paboTatolas Ha NpUpoAHOM rase. ATOT NpUMep He nNpejHa-
3Ha4yeH A1 NPAMOro NMPMMeHeHNsa Npu kKraccugukaumm 30H Ha NpakTrke. MapamMeTpbl 30H MOTYT U3MEHATLCS B 3aBUCHU-
MOCTW OT KOHKPETHbIX YC/IOBWiIA YCTAHOBKMN 1 /UM MPUMEHEHWUS COOTBETCTBYIOLLEro cBoja npasus.

KoMnpeccopHble yCTaHOBKW, B KOTOPbIX UCNOMb3yeTCA MPUPOAHBINA ra3. ycTaHOB/IEHbI B XOPOLIO NPOBeTprBaeMoM
YKpbITUK. BO3ayx nocTynaeT yepes BEHTU/ALWOHHbIE PeLleTKn, PacnosIOKEHHbIe BHU3Y U OTKPbITYIO NepeHiol0 CTOPOHY
YKPbITUSA, 1 BbIXOAWT Yepe3 Npoem B Kpbille (PUCYHOK D.1).

BHelWHAS YacTb YCTaHOBKM COCTOUT U3 KOMOGMHMPOBAaHHbIX BO3/yX00X1aAnTeneii c oxnaxarmoueid Bogoi 1 Tenno-
06MEHHNKOB TEXHO/IOMMYECKOro rasa, Tpyb6onpoBoAOB, KnanaHOB (aBapvHOro OTK/KOYEHUS, 3aMnoOpHbIX U PerympoBoYy-
HbIX). rasoouncTuTenei n 1.4. KOMNpeccopHble yCTaHOBKW — 3TO arperartbl, B KOTOPbIX UCMO/b3YOTCA ra3oMOTOPHble
nopLUHeBble KOMMNPeccopsbl, NpeAHasHavyeHHble AN c6opa rasa.

Foptouve BelecTBa:

1) TexHonoruyeckuii ras (NPUPOAHLINA ras c cogepxaHnem metaHa 80 %);
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2) KOHJeHcaT TeXHO/I0rMYecKoro rasa, cobpaHHbIii NblIeyN0BUTENIAMM U aBTOMATUYECKN NepemeliaeMblii K c6op-
HOMY pe3epByapy (B OCHOBHOM 60/1ee Tsxesible YrNeBo4opo/bl B KONMYECTBaxX, 3aBUCALLUX OT COCTOSIHUA paBHOBECUSA Ha
KaXol CTyneHun cxartms);

3) TON/MBHbIW ras rasoBoro Asuratens (Cyxoi NPUPOAHbLINA ras, COOTBETCTBYIOWMIA Tpe6oBaHNAM TpaHCMOPTUPOBa-
HVS No TPy6ONpoBOAY, CoAepXaHne MeTaHa — MUHUManbHO 96 06. %);

4) pasfiMuHble XMMUYeckne BellecTBa, NPUMeEHsAeMble B TEXHO/IOTMYECKOM Mpouecce, Hanpumep, aHTUKOPPO3Uii-
Hble BellecTBa, A06aBKW, NOHMXaKOLWKNe TemnepaTypy 3amep3aHus;

NCTOYHWKM yTeuKu:

1) BbinyCcKkHOe OTBepCcTue A1A NYCKOBOro rasa (npeackasyemMbllii UICTOYHWK YyTeUKMU NepBoOi CTeNeHn, nponcxoasilen
npy KaxaoMm 3anycke gBuratens);

2) BbiNyckHOe oTBepCTNe NPoAyBKM KoMMpeccopa (Npefckasyemblii MICTOUYHUK YyTEUKW NepBOl CTeNeHn, Npomcxoas-
e Npy Kax40M CHXKEeHUN AaB/ieHUs B 3aCTOMOPEHHOM KOMMpeccope);

3) BbinyckHoe OTBEpPCTUE 3aNOpHOro KnanaHa rasoBoro gsuratesisi (OTHOCUTENIbHO MpeAcKasyeMblil UICTOUHUK yTeu-
K1 NepBoOii CTeneHu, NPponcxoasLLeidl Npy Kax ok ocTaHOBKe ABUraTensl, Korga 3axsayeHHbl TONAWBHbIN ra3 BblgenseTcs
B OKpY>Xaiollyio Cpeay);

4) BbINyckHOE OTBEpCTME NpefoXpaHUTeNbLHOro knanaHa (Henpeackasyemblii UCTOYHUK YTeuku, 06bIYHO BTOPOI
CTeneHun; yTeyka NPoOMCXoAnT, eC/IM 3HaYeHWne AaB/ieHNA Ha BXoje NMpeBbllaeT 3ajaHHoe 3HavyeHne; 06bI4YHO aBapuiiHbIi
BblK/llOYaTe b yCTaHaBAMBAIOT B 3alMTHOW CUMCTEME KOMMPECCOPHbIX YCTAHOBOK TakMm 06pa3om, 4Tobbl OH cpabaTbiBan
paHblue NpeAoXpaHUTeNbHOTO knanaHa, W, cefoBaTe/lbHO, He pacCMaTPUBAaJICA KaK MCTOYHWK MEePBUYHON yTeukn (Cm.
B.1.2wn B.1.3);

5) HabuBKM casibHUKa NOPLIHEBOrO WTOKa (06bIYHO UCTOYHUK YTEYKN NEPBO CTENEHU, HO B C/ly4ae COMHeHWi OTHO-
CUTENbHO KOHTPONS, PEry/IMpOBaHNAa N KayecTBa TEXHUYECKOro 06Cy)XMBaHUA, 3TO OTBEPCTME MOXET paccmaTpuBaTbCs
KaK MCTOYHMK NMOCTOAHHO yTeuku (cm. B.1.2 n B.1.3);

6) Ma3oBbIi ABUraTeNlb, KOMNPECCOP 1 BO34yX00XNaanTesib (MCTOUHUKN YyTEUKN BTOPOW CTeneHu);

7) Fa3oouncTUTENN 1 A peHaXHble OTBEPCTUS A1 TEXHO/I0rN4ecKkoro ra3a (06bIYHO MCTOUYHMKMN YyTeUK BTOPOIii cTe-
neHn Npu yTeuke B XnUAKoW dase);

8) KnanaHbl, yCTaHOB/IEHHbIE BHYTPU U CHapyXu YKPbITUS (MCTOYHUKM YyTEYKM BTOPOI CTeneHu);

9) Tpy6Hble coenHeHUs1 (06bIYHO UCTOYHUKIN YTEUYKN BTOPOIA CTENEHN):

B HacToslem npuMepe MHTEHCMBHOCTb YTEUKM OLLEHMB3IOT HAa OCHOBE C/eAyloWmnX nokasaTenei:

1) Ans NyCKOBOro ra3a — pacxo/ rasa, ykasaHHblli B JOKyMEHTaLUN N3roTOBUTENS 419 MHEBMAaTUYECKUX NycKaTenei;

2) lns BbINYCKHOro OTBEPCTMA NPOAYBKN — CXaTblli ras, 3axBaveHHbll LUAMHAPaMy KoMnpeccopa, nblieynosute-
nAMU, genynbcatopamMu U TEXHOIOTMYeCKUMU Tpy6onpoBoAamMu:

3) [lns BbINYCKHOro OTBEPCTMA 3anOPHOro KnanaHa rasoBoro Asuratens — ras. 3axBayeHHblii Tpy6onposogoM Ans
nojauun roproyero u B LWIMHAPSI;

4) na BbINYCKHOrO NpefoXpaHnTeNIbHOro KanaHa — pacxo/ rasa, ykasaHHblli B JOKYMeHTax M3rotosuTens Ans
COOTBETCTBYHOLLEro 3aaHHOr0 3Ha4YeHUN faBeHns:

5) Ansa apyrux UCTOYHUKOB YTEeUKN — Pacxo/ rasa, pacCymMTaHHbIi B COOTBETCTBMM ¢ B.3.2.1 unun B.3.2.2 nnu gpyrum
cnoco6om:

B HacTosAuwem npumepe pasmepbl 30HbI OyAyT creayowmnumm:

a = 3 M OT npoemMa B KpblLLe;

b =8 M OT BbIXOHOIO OTBEPCTUA A1 NYCKOBOrO rasa:

€ =5 M OT BbIXOAHOIO OTBEPCTUSA NPOAYBKN KOMMpeccopa:

d =3 M OT BbIXOAHOrO OTBEPCTMSA 3aMOPHOro KnanaHa Asurarens;

e = 4 M OT BbIXOAHOIO OTBEPCTUA NPeAOXPaHNTENIbHOrO K/anaHa (eC/M OH paccMaTpuMBaeTCsl Kak MOJSIHOCTbIO OT-
KpbITbI/i B C/ly4ae HecpabaTbiBaHWUS 3alUTHOrO yCTPOiCTBa OTK/TOYEHNSA);

f= 1M OT BbIXOAHOrO OTBEPCTUSA YNNIOTHEHUS WITOKA KOMMNpeccopa.

[ =5 M OT BbIXOJHOIO OTBEPCTUA MPeAOXPaHUTENIbHOTO KfanaHa (ec/im OH paccMaTpuBaeTCs Kak MOJSIHOCTbIO OT-
KPbITbI B C/lyyae HecpabaTbiBaHUA 3alWUTHOrO YCTPOCTBA OTK/IOYEHNSA);

H = 3 M oT BOo3gyxooxnaautens, T. €. ra3oBOro Ten/JI006MeHHNKa;

/=3 ™M OT dh/1laHLLEBOro UAu pe3b60BOro CoefMHEHNA KanaHa uan Kopnyca ra3oouncTuTens.
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MpunoxeHune F
(cnpaBoO4HOE)

Foptounii TymaH (aapo3onb)

F.1 Bo BpeMsi TpaHCMOPTMPOBKM XUAKOCTM NPV TeMMNepaType He MeHee UK NpeBbilaloLeii TeMnepatypy BCMbILLKK
no6an yTeuka [0/KHA paccMaTpuBaTbCsl C YY4ETOM CTaHapTHOWN knaccudurkayuy 30H. NpeAcTaB/IeHHON B HacTosWeM
cTaHaapTe. Ecnm yTeuka NpoucxoAuT Npu TeMnepaTtype Huke TemnepaTypbl BCMbILKM, B HEKOTOPbIX YC/TOBUSIX BO3MOXHO
o6pasoBaHve o61aka ropoyero TymaHa.

[laxke XNAKOCTM, KOTOPble B COOTBETCTBMM C HACTOSILLMM CTaHAApPTOM He paccMaTpuBatloTCs Kak onacHble npu pa-
60u4eil Temnepatype, MoryT o6pa3oBbiBaTb roptoYnii TymaH, CNOCOGHbIA NPUBECTU K ONACHOCTY BO3HUKHOBEHWUS B3pbiBa.
Mpumepamm TakuX XUAKOCTeR ABNAIOTCA XUAKMe TONINBA C BbICOKO TemnepaTtypoli BCMbILWKKU, Macsia Tens1I006MeHHUKOB
1 CMa304Hble mMacna.

F.2 Ha npakTuke nNpu yTeuke XUAKOCTU 06pasytoTcsa Kanau pasHbix pasmepoB, Npu 3TOM Kanau 60/bliero pasme-
pa HemMeA/leHHO KOHAEHCUPYIOTCS, U NNlb He3HaYnTeIbHas YacTb BblAe/IMBLUECS XUAKOCTN NPUCYTCTBYET B BO3AyXe
B BUAe aspo3ona. BocnnameHseMocTb TymaHa 3aBUCUT OT ero KOHLieHTpauumn B Bo3ayxe (Mefnikue Kkanav u nap), nety-
YecTU U pa3mMepoB kanesb BHyTpu o61aka. Pasmep kanesb 3aBUCUT OT JaBJIeHUS, MPU KOTOPOM BbIAENSETCA XUAKOCTb,
CBOIACTB XUAKOCTKN (Mpex/e BCero, NJIOTHOCTU, NOBEPXHOCTHOIO HaTSXXEHUSA U BA3KOCTU) U pa3mepa 1 hopMbl Npoema,
yepes KOTOPbIii NPOUCXOAUT BblAeNieHne XUAKocTU. O6bIYHO Mpu Goslee BbICOKOM AaB/IEHUM U MEHbLINX pasmepax
npoemMoB CTeMeHb pacnbl/IeHUs BbiTeKalwlleli CTpyn MoBbilWwaeTcs, U TakuM 06pa3om MOBbIWAETCHA B3PbIBOONACHOCTb.
C Apyroii CTOPOHbI, YeM MeHbLIe MPOoeMbl, Yepe3 KOTOpble MPOUCXOAUT yTeuka, TeM MeHblle MHTEHCUBHOCTb YTEeUKU U
B3pPbIBOONACHOCTb.

F.3 Kannu aspo3onbHOro pasmepa npegcraBnsatoT coboit Hambosiee ferko BocniaMeHaoWyca YyacTb o6naka Ty-
MaHa. OAHaKO OHW COCTaB/ISIOT /IMLUb HEGOMNbLUYI0 YacTb 06 e yTeuykn. 3Ta 4acTb MOXET yBe/IMYMBATLCA, €C/N CTpys
CTanKMBaeTCA C PacnosiIoXeHHOW NO6M30CTM NOBEPXHOCTLIO.

MpumeyvaHus

1 Asposonun — mesnikune (0T MeHee 1 MUKpOHa 40 50 MUKPOH) YacTuLbl, HaXoAAWMNECA BO B3BELIEHHOM COCTOAHUN
B atmocdepe.

2 Kannu aapo30/1bHOro pasmepa MoryT cocTaB/AaTb 1% oT o6ueil MacCbl yTeHKN B 3aBUCMMOCTUN OT YC/TOBUIA YTEUKU.

3 O6n1aka MefikMx Kaneslb TonMBa 06bIYHO 6bIBaAIOT TPY/4HO BOCM/IaMEHSeMbIMU NPW OTCYTCTBUM J,OCTaTOUYHOW MaccChl
napa v o4eHb MesIkMX Kanesb.

F.4 BeposiTHOCTb 06pa3oBaHNs roproyero TymaHa npu yTeyke X1UAKOCTU B HOPMa/SlbHOM pexrme paboTbl n/vnu npu
0XUAaeMblX HEUCNPABHOCTAX CrieayeT TWaTe/lIbHO OLeHMBATb, Takke Kak BepPOATHOCTb COGbLITUIA, CMOCOGHbLIX MPUBECTU K
TakoWi yTeuke.

OueHKa MOXeT nokasaTb, YTO BEPOSATHOCTb YTEUKN MaTepuasa oyeHb Masna, Ui 4to o61ako TymaHa MoxeT o6pa-
30BbIBaTbCS TO/IbKO MPU PeAKNX HEMCMPABHOCTAX UM BHe3amnHbIX M MNOJHbIX OTKa3ax. OueHKN JO0/KHbI 6GbiTb OCHOBaHbI
Ha npuMepax WK onbiTe pa6oTbl C NOJOGHBIMKU ycTaHOBKamMu. OfHako, BCneAcTBMe TePMOAMHAMUYECKO HecTabunb-
HOCTWU/CMOXHOCTN TyMaHOB M 60/bLWOro Yncna hakTopos, BAUAIOWMX Ha 06pasoBaHie U ropioyYecTb TYMaHOB, He A5
BCeX CUTyaluuil MOryT cyliecTBOBaTb NpUMepbIl. B Takmx cryyasx oLeHka [0o/KHa OCHOBbIBATbCS Ha COOTBETCTBYHOLMX
[aHHbIX.

F.5 Heo6x04MMO OTMeTUTb, YTO TyMaH 06pa3yeTca He MpWU BCeX yTeukax, Hanpumep, yTeuku yepes paspylleHHble
npokiagku diaHueB Uan caslbHUKKN.'CallbHUKOBbIe KOPOGKHY, siBAsOWMecs Hanboiee pacnpoCTPaHEHHbIMWU yTeukaMy BTO-
poVi cTeneHu rasoB UAM NapoB, 06bIYHO He3HauMTe/IbHbl A1 BA3KNX XWUAKOCTel U B 60/bLWIVHCTBE C/lyyaeB BbI3bIBalOT
kanaHue (kanex), a He o6pa3oBaHMe TymMaHa. JTO O03HayaeT, YTO BEPOATHOCTbL 06pas3oBaHUA TymaHa npu yTeuke yepes
CTbIK/ TPy60NpoBOJOB, KNanaHbl W T[h. He crleAyeT npeysesiMumBaTb. [1pU 3TOM Heo6XO4MMO yuUTbiBaTb (u3nyeckne
CBOIiCTBA XWUAKOCTU, YC/IOBUSI €e TPaHCMOPTUPOBKU, AeTann KOHCTPYKUMMN 060pyAoBaHusA, NpuMeHsieMoro ans ee o6pa-
60TKMN. Ka4eCTBO 060pPYyA0BAHNA 1 Ha/MYne NPenAaTCTBUIA B6IN3N NCTOYHMKA YTEUKN.

MpumeyvaHus

1 B3pbIBbl TyMaHOB, 06pa3oBaBLUINXCSA MPU YyTeuKe XUAKOCTU Npu TemnepaType HUXe TemnepaTypbl BCMbIWKA, B
obpabartbiBatoLleli NPOMbILLNEHHOCTN NPOUCXOAAT pefKo. BepoATHO, 3TO CBA3aHO C TPYAHOCTbIO 06pa3oBaHUA Kanenek
[0CTaTOYHO Masioro pasMepa npu cny4valiHoi yTeyke n. COOTBETCTBEHHO, TPYAHOCTbIO UX BOCM/IAMEHEHWNS.

2 Foptoyre TymaHbl MOTYT BOCM/IaMEHSATbLCA MCKPaMM TO e aHeprum, 4To U nap. HO A1 UX BOCN/1aMeHeHUs 06blY-
HO HeOo6X0AVMbl OYeHb BbICOKME TeMnepaTypbl NOBEPXHOCTU. BocniameHeHne TyMaHOB NMpU KOHTakTe C rops4MmMu no-
BEPXHOCTSAIMM 06bIYHO MPOMCXOAMT Npu 6oslee BbICOKUX TeMnepaTypax, YHeM TemnepaTypa BoCn/laMeHeHNs napa.

F.6 Ecnn o6pasoBaHue rOptoYero TymaHa BO3MOXHO, TO WCTOYHUK YTEUKU CriefyeT M30/IMpOoBaTh WM NPUHATH
Mepbl A1 CHUKEHUSI ONaCHOCTW, HanpuMep, UCNO/b3ys MOPUCTbIE KOXYXW A4S MOrNoWeHns TymaHa, 4eTeKTopbl Tyma-
Ha UM CMCTEMY NofassieHuss TymaHa. ECnu nsonvpyowme nam nogo6Hble yCTPoiicTBa yCTaHOBUTL HEBO3MOXHO, 30HY
criefyeT cumTaTh B3pbIBOOMNACHON. O4HAKO, MOCKO/IbKY MEeXaHU3Mbl pacCenBaHns U KpUTEpPUM BOCMNIaMEHAEMOCTU A4/
TymaHa He Takue, Kak 4/1si Ta30B W NapoB, MeTOAMKA Knaccuukauuv, NpuBeAeHHas B NPUIOXeHUN B. He MOXeT 6bITb
npuMeHeHa.
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MpumevaHnsa

1. Ycnosus, Heo6xoANMble A1 06pPa30BaHNA roOpoYero TymaHa, HacTO/IbKO C/I0XHbI, YTO MPMMEHMM TOJIbKO Kaue-
CTBEHHbI aHann3. PekomeHayeTcs onpeAensaTh DakTopbl, CBA3aHHbIE C TPAHCNOPTUPYEMO XUAKOCTLIO N CNOCO6CTBYIO-
une o6pa3oBaHNio U BOCN/IAMEHAEMOCTY roproyero TymaHa. 3Tnx akTopoB, HapAAy C OLEeHKOl BEPOATHOCTU COObLITUNA,
npuBOAAWNX K YTEUKE XXNLAKOCTU, MOXET ObITb AOCTAaTO4YHO A1 OUEHKU CTENeHU ONaCcHOCTU N NPUHATNA PeLleHnsa O Knac-
CI/Id)VIKaLU/II/I 30HbI MO B3pbIBOOMNACHOCTU.

2. Kak npaBuo, TO/IbKO MHTEHCUBHOCTb YTEUKN UMeeT 3HaUYeHWe /15 onpe/esieHuns knacca 30Hbl. B 60nbWNHCTBE
cny4daeB 3TO yTedka BTOpOVI cTeneHn. NMocTosAHHbIE YTEUKUN UNMN yTeUKun nepBon cTerneHu 06bIYHO CBSA3aHbI C 060py,qOBaHv|—
em, npefHasHa4YeHHbIM A8 pacnblfieHNs, Hanpumep, A1 OKPacku pacnbliieHneMm.

3. Ecnmn yCTaHOBJ/1I€EHO, YTO 30Ha B3pbiBOOMNacHas, eB criegyet 0603HaUYNTb Ha HepTexe Takum 06pa30M, 4TOGbI OHA
oT/Myanack OT APYrMX 30H. CBA3aHHbIX C rasamMn Uan napamu, HanpuMep, COOTBETCTBYIOLLE MapKUPOBKOA.

F.7 faxe TymaH, He BOCMN/IaMEHSAIOWMNIACA B COOTBETCTBUN C KPUTEPUSAMW pasmMepoB Karnesiek, MoxeT C/ly4aiHo no-
nacTb Ha ropsyylo NOBEPXHOCTb (MO CPaBHEHUIO TemMMnepaTypoit BocniaMeHeHUs napa) U Bbl3BaTb ONACHOCTb BO3HWUKHO-
BeHUsi noxapa. Heo6XxoANMO NPUHATE Mepbl 415 N30SALUN NOTEHUMANIbHBIX YTEUYEK Y NPefoTBPaLLEeHNS KOHTaKTa TymMaHa
C ropsiYMMM NOBEPXHOCTAMM.

F.8 TymaH, Nnof06HO ropoyMM napam 1 nblan, BOCMJaMeHAeTCa faXe B MUHUMaNIbHOW KOHUeHTpauun. TymaH, 06-
pa3oBaHHbIli HeBOCMN/IaMEHAEMbIMU XUAKOCTAMM, 06bI4YHO 06pasyeT ryctoe 06/1ako, KOTOPOe 3HAYUTEIbHO CHUXaeT BU-
AUMOCTb.

CnepyeT Takxe yunTbIBaTb, YTO TyMaH BUAUM, MO3TOMY YyTEUYKM MOXHO CBOEBPEMEHHO OGHaPYXWUTb Y YCTPaHUTb.

MpumMmeyaHne — 3HaYEHUA HUXHErO nNpeaena BOCM/IaMEHAEMOCTHU ANA a3p03one|7| TonAnBa paBHbl NN HNXe,
4yem 014 nNapoB TonJsiMea.

F.9 Foptounii TymaH MoxeT 06pa3oBbiBaTbCA BHYTPY 060pyA0BaHUS B CBA3WN C HA/IMYMEM CUCTEM CMa3Kku, pas3bpbl3-
rmMBaHuem unu B36anTbiBaHWEM B XO/ie TEXHO/IOTMYeCKoro npotecca. B cBA3n ¢ 3TMM BHYTPEHHMWE YacTu TeXHO10rMyeckoi
YCTaHOBKMN A0/XHbI pacCMaTpPUBaTLCA Kak B3PbIBOOMACHbIE 30HbI.

B HekoTOpbIX Cnyyasx Takne TymaHbl OTBOAAT B aTMocdepy, HanprvMep, TyMaHbl OT CMa304YHOro macsa — 4epes
canyHbl KapTepa, BbIXOAHble OTBEPCTUS 6aKOB UM KOPOBOK Mepegad, YTo co3aaeT ONacHOCTb BO3HWKHOBEHUSI MoXapa.
BmecTo oTBOAa TyMaHa peKoMeHAyeTCsi UCNO/b30BaTb TyMaHOY/10BUTENN.

F.10 Oco60e BHMMaHue cnegyeT yaenuTb CUTYyaunsaM, B KOTOPbIX XUAKOCTM pa3bpbIi3rMBatoT cneymanbHoO, Hanpu-
Mep. Npu oKpacke pacnbisieHneM. Knacc 30Hbl B Takux clydasax 06bIYHO yCTaHaB/IMBalOT B COOTBETCTBMM CO CnelnasbHbl-
MU oTpac/iieBbIMU NpaBuUIamu.
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Mpunoxexnne A
(cnpaBo4YHOE)

CBeleHNA 0 COOTBETCTBUM CCbINTOYHbIX MEXIOoCyAapCTBEHHbIX CTAHAaPTOB CCbIJIOYHbIM MeXAyHapoAHbIM

cTaHaapTam
Tab6bnuuya AA1
O603HaYeHVEe CCbITOYHOD O603HayYeHne 1 HAVIMEHOBaHVE COOTBETCTBYHOLLETO MEXIoCy-
CTeneHb COOTBETCTBUS
MeXayHapoHOro ctaHaapTa [apCTBEHHOrO CTaHAapTa
IEC 60050- 426 0T FOCT IEC 60050-426— 2011 MexAyHapOAHbIi 31eKTPO-

TexHuyeckuii cnosapb. YacTb 426. dnekrpoobopynosa-

HVe ANna B3pblIBOOMACHbIX cpen

IEC 60079-0 MOD FOCT 31610.0—2012 (IEC 60079-0:2004) 3nekTpoo6o-
pyfoBaHue A1 B3PbIBOONACHbIX ra3oBbix cpef. Yactb 0.

O6uwmne TpeboBaHUs

IEC 60079-20-1 —

* COOTBETCTBYHOLMNIA MEXTOCYAAaPCTBEHHbI CTaHAAPT OTCYTCTBYET. [0 ero yTBepXAeHUs peKOMeHAYEeTCs UCMONb30BaTb
nepeBos Ha PYCCKUIA A3bIK 4aHHOTO MEeXAyHapoAHOro ctaHaapTa. MepeBoj f4aHHOrO MEXAYHapOA4HOro cTaHgapTa Ha-

xoauTtcs B ®efiepasibHOM MH(POPMALNOHHOM (DOHAE TEXHUUYECKUX PEFNIAMEHTOB U CTaHAapTOB.

Mpnmevanne — B HaCTO;IU.l'eVI Ta6n|/|u,e 1CNOMb30BaHbl CrieAytolie yCroBHble 0603HaYeHNs CTeNeHn CooTBeT-

CTBUA CTaHAAPTOB:
- IOT — naeHTUYHbIe cTaHAapTbI:
- MOD — moaudunumpoBaHHble cTaHAapThl;
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(1

[2

[3]

[4]
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IEC 60079-4 Electrical apparatus for explosive gas atmospheres — Part 4: Method of test for ignition tempera-
ture (9nekTpoo6opyaOBaHUE 47151 B3PbIBOOMNACHbIX ra3oBbIX cped — YacTb 4. MeToa onpeaeneHus
TemnepaTtypbl cCaMOBOCM/IaMEHEHNS)

IEC 61285 Industrial-process control. Safety of Analyzer houses (KOHTPO/iIb MPON3BOACTBEHHbIX MPOLLECCOB.
Be3onacHoCTb NOMeLeHN, NpegHa3HaYeHHbIX ANA paboTbl aHaIM3aTopoB)

Methods for the calculation of physical effects due to releases of hazardous materials (liquids and gases) — TNO
Yellow Book (HugepnaHackas opraHvsaumsa NpuknagHbix HaydHbIX nccnefoBaHuii. XXentas kHura. Metoabl pac-
yeTa (hM3nYecKnx BO3aeiCTBUIA B CrlyHae yTeukn onacHbIX MatepuanoB (kuakocTeli 1 rasos})

M.J. lvings, S. Clarke. S.E. Gant. B. Fletcher. A. Heather. D.J. Pocock. D.K. Pritchard. R. Santon and CJ. Saun-
ders. 2008 — Area Classification for secondary releases from low pressure natural gas systems — Health and
Safety Executive Research Report RR630 (M.[Ox. NpBuHra, C. Knapk n gp.. 2008. Knaccndukaums 30H g1 BTO-
PUYHBbIX YTEeYeK U3 CUCTEeM MPUPOAHOIo rasa HU3KOro gassieHns. OTyeT 0 Hay4HbIX nccnegosaHusax RR630 Komu-
TeTa Nno BONpocam 3/paBoOXpaHeHUs n 6e3onacHocT BennkobpuTtaHnn
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KntoueBble cnoBa: 3/1eKTpo060opyA0BaHe B3pbIBO3ALMLLEHHOE: KNaccumkauus B3pbIBOONACHbLIX 30H; 30HbI
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11OTHOCAT K 30He knacca 0 B c/iyyae, eCiv BEHTUNALMA HACTO/IbKO cnabas
M yTeuka TakoBa, YTO B3pblBOONACHAsi CMECh NMPUCYTCTBYET NPaKTUYECKU NOCTOSAHHO
(T.B. YCNOBUSA NPUGNNXKAKTCA K YCNOBUSIM OTCYTCTBUS BEHTUNALUM).

2) 30Ha knacca 2. co3jaBaemas UICTOYHUKOM yTeukn BTOPOii cTeneHun, moxeT
npeBbIlaTh 30HY /15 UCTOYHNKA YTEUKU NepBOi CTENEHN UAN UCTOYHMKA
HenpepbIBHOM yTeuku; B 3TOM C/ly4ae HEOGX0AMMO NPUHATL GONbllee paccTosiHue.

31CumBonbl 0 MM, 1 MM nnu 2 MM 0603HavaloT rMnoTeTUYECKyo 30Hy, koTopas
6yaeT MMeTb NpeHe6pexXuMo Manble pa3Mmepbl B HOPMasbHbIX YC/I0BUSAX.

4) 3HaK «+» 03HAYaeT, YTO 30Ha OAHOTO KNacca OKPYXeHa 30HOM ApYroro knacca.

NcTouHuk, KOTOprIZ MOXeT AaBaTb YyTe4YKN HeCKO/TbKUX cTeneHel unn
HECKO/IbKO yTe4yek

8. MOXHO /11 €0 N3MEHUTL Ha yTeuky
nepBoii cteneHn?

9. CnefyeT OLEHNTbL NapameTpsbl,
KOTOpble BNUSAKT Ha KNacc 30H
(MHTEHCUBHOCTb YTEYKM, CKOPOCTb N T4,.)

10. CnepnyeT onpegenutb
YPOBEHb BEHTUAALUN

22 Huskuii

33. MOXHO N U3MEHUTb
YPOBEHb BEHTUAALNN
Ha cpefHuii?

34. FTO0TOBHOCTb BEHTUNALUN
He yuuTbiBaeTCs

| 35. Onpegenaetcs 1
«Nacc 30Hbl

36. 3oHa knacca0 |

17. 3oHa knacca 0 NMM3

37 PacyeTHbIM nyTem uam
C Mcnonb3oBaHnem
HOPMAaTUBHbIX OKYMEHTOB
Ha KOHKpEeTHble
TexHonoruyeckne
npouecckl onpeAensoTcs
pasmepbl 30H

18. PacueTHbIM NyTEM UAKM  27. PacyeTHbIM NyTEM Un
C UCNONb30BaHNEM C UCNONb30BaHNUEM
HOPMATUBHbIX JOKYMEHTOB ~ HOPMATUBHbIX [JOKYMEHTOB
Ha KOHKpeTHble Ha KOHKpEeTHble
TexHonornyeckune TexHonornyeckne
npoueccel onpeAensioTcs npouecckl onpegensioTcs
pasmepbl 30H pasmepbl 30H

MpunoxeHune E (cnpaBouyHoe) - Cxema K1accu@uKaumm onacHblX 30H

Cxema E.1 - NMpumep cxeMbl Knaccudukaumm onacHbIX 30H
1 KOHTelHep C ropoynm BelecTBom |

2. COAEPXWUT N1 OH Takoe KOJIMYECTBO TOPIOYEro BeLLecTsa,
KOTOpOEe MOXeT 06pa3oBaTh B3pbLIBOONACHYIO Cpeay?

( 3. VmMeeTcsA N UCTOUHUK YTEUKN |—

| 5. MOXHO N1 YCTPaHUTb UCTOYHUK YTEUKU] — -H -

Dp

6. CnefyeT onpesenuTb CTeNeHb Kaxaoh yTe<k/5! |

» 38. YTeuka nepBoii cTenexmn

39. MOXHO N/ 0€ UBMEHUTb Ha yTeuky
BTOPOIi cTeneHn?

1H

40. CnepayeT OLEHWUTL NapaMmeTpsbl,
KOTOpbIe B/IMAIOT Ha KNacc 30H
(MHTEHCUBHOCTb YTEUKM, CKOPOCTb U TA.)

41. CnepyeT onpejenutb
YPOBEHb BEHTUNALUN

[ 42. Bbicokuii | 52. CpeaHuii |- | 63 Huskuii |

64. MOXHO 1 U3MEHUTbL
YPOBEHb BEHTUNALUN
Ha cpefHui?

53. MOXHO 11 U3MEHNTb
YPOBEHb BEHTUNALUN
Ha BbICOKMIA?

65. [0TOBHOCTb BEHTUNALUN
He yyuTbiBaeTCA

54. CnepyeT onpefennTb
rOTOBHOCTb BEHTUNALUM

43. Cnepyet onpefennTb
rOTOBHOCTb BEHTUAALMM
- |
41 47 50. 55. 59. .

CpepgHsis Mnoxasa Xopowas CpegHas [lnoxas

1 nir

66. Onpegenserca

45. Onpepgensetcs 56. OnpepensieTcs Knacc 30Hb!
Knacc 30Hb! KNacc 30HbI
(13 r
46. 3oHa 51 3oHa 57 62 3oHa
knacca 1MM3L  knacca 1 NMM3L 3or;a knaoca 1 ¢
B3pbI33- 3oHa xnacca 1 30Ha 67. 3
X 2 . 3oHa knacca 1
6asanacHast knacca 2 nacca unn 3oma knacca 0 -

46. 3oHa knacca 1MM3

49 PacuyeTHbIM NyTeM unu
€ Mcnonb3oBaHnem
HOPMaTUBHbIX AOKYMEHTOB
Ha KOHKpEeTHble
TexHonoruyeckne
npouecckl onpeAensoTcs
pasmepsbl 30H

45. 30Ha knacca 1 ¢
3oHa knacca 2

58. PacueTHbIM NyTeM uiu
C ucnonb3oBaHuem
HOPMAaTUBHbIX JOKYMEHTOB
Ha KOHKpeTHble
TexHonoruyeckne
npouecchl onpegensioTcs
pasmepbl 30H

58. PacyeTHbIM nyTem uau
C ucnonb3oBaHnem
HOPMaTUBHbIX JOKYMEHTOB
Ha KOHKpEeTHble
TexHonoruyeckue
npouecchl onpeaensioTcs
pasmepsbl 30H
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69. YTeuka BTOpOI
cTenexu

70. MOXHO /11 ee yCTpaHuTbL?

71 Cnepyet oueHUTb napameTpsl,
KOTOpbI€ BANAIOT Ha KNacc 30H
(MHTEHCUBHOCTb YTEYKM, CKOPOCTb 1 1)

72. Cnepyet onpefenutb
YPOBEHb BEHTUNALMUN

73. BbICOKMIA | 83. CpegHunit"}-

84. MOXHO 1 U3MEHUTb
YPOBEHb BEHTUNALUN
Ha BbICOKMIA?

7

85. Cnepyet onpeaennTtb
rOTOBHOCTb BEHTUAALMUN

3 r
75. 78. 80. 66 90. 92.
mC 1 - CpegHas [noxas Xopowas CpegHsis [noxas

1 r T

87. Onpepensetcsa

74. CnepyeT onpefenuTb
rOTOBHOCTb BEHTUNALNN

76. OnpepenseTcs

KNacc 30HbI KNnacc 30Hbl
77. 3oHa 88
knacca 2 M3 81. 3oma 93 3oHa
- Knacca ‘
Se?cp::(lz-:raﬂ Knacca 2 Knoocazr

79. 3oHa knacca 2 NMM5 91. 30Ha knacca 2

89. PacuyeTHbIM nyTem uau
C UCnonb3oBaHnem
HOPMaTKBHbIX JOKYMEHTOB
Ha KOMKPETHbIO
TexHonornyeckne
npouecchl onpeAenswTcs
pasmepbl 30H

82. PacueTHbIM nyTem nau
C 1CNO/b30BaHNEM
HOPMAaTUBHBbIX JOKYMEHTOB
na KOHKpeTHble
TexHonornyeckue
npoueccel onpegenanTca
pasmepsbl 30H

4. B3pbiBoonacHas
30Ha

94. Huskuit

95 MOXHO 11 U3MEHUTL
YPOBEHb BEHTUALNN
Ha cpeaHuii?

M

96. MOTOBHOCTb BEHTUNALUN
He yunTbIBaeTCcA

97. Onpepensetcsa
KNacc 30Hbl

98. 3oHa knacca 1u
faxe 30Ha knacca O1

99. PacyeTHbIM NyTEM Urbl
C UCMONb30BaHNUEM
HOPMaTWBHBbIX [JOKYMEHTOB
Ha KOHKpeTHble
TexHonornyeckue
npoueccel onpeensoTcs
pasmepbl 30H
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