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Mpeaucnosue

Llenu, OCHOBHbIE MPUHLMNBI U OCHOBHOW NOPAAOK NPOBEAeHUs paboT No MeXrocyaapCTBEHHOMN CTaH-
aaptusauyum ycranoBneHnsl B FTOCT 1.0—92 «MexrocyaapcTeeHHas cucrtema craHgaprtusaumum. OCHOBHbIE
nonoxeHus» u NOCT 1.2—2009 «MexrocyaapcTeeHHaa cuctema ctaHgaprusaumun. CTaHaapTbl Mexrocyaap-
CTBEHHbIE, NPaBUIa U PEKOMEeHAALMN N0 MEeXIOCYAAPCTBEHHON CTaHAapTu3auuun. Mpasuna paspaboTku, npu-
HATWSA, NPUMEHEHUSI, OOHOBIMEHUSI U OTMEHbI»

CBeneHua o ctaHaapre

1 TlloarotoBneH ABTOHOMHOW HEKOMMEpPYECKOM HaUMOHamnbHOW opraHnsauuen «Ex-ctaHpapr»
(AHHO «Ex-craHpapT») Ha OCHOBe COOCTBEHHOrO ayTEHTUYHOIO NepPeBoAa Ha PYCCKUI A3bIK CTaHAapTa, yKa-
3aHHOIO0 B MYHKTE 5

2 BHECEH $eaepanbHbiM areHTCTBOM M0 TEXHMYECKOMY PErynupoBaHuIo u metponorum (Poccralpapr)
(TK 403)

3 MPUHAT MexrocyaapCTBEeHHbIM COBETOM MO CTaHAapTM3auuu, METPONOrMU 1 ceptudukaumum (npo-
ToKon oT 18 okTA0ps 2013 r. Ne 60-IT)

3a NpuHATUE NPOrosI0CoBaNMU:

KpaTkoe HauMeHoBaHUe cTpaHbl no | Kop ctpaHsl no MK (MCO CokpalleHHoe HauMeHOBaH1e HaLMOHarNbLHOro
MK (UCO 3166) 004—97 3166) 004—97 opraHa no craHgapTu3ayuu

Benapycb BY [occraHpapT Pecnybnukn Benapycb

MongoBa MD Monposa-CtaHaapT

Poccus RU PoccraHaapt

TagxukucraH TJ TagxukcTaHgapt

Y3bekucraH uz AreHTCTBO «Y3roccTaHaapT»

YkpaunHa UA MuHakoHOMpa3BUTUA YKpanHbl

4 TMpukazom denepanbHOro areHTCTBa MO TEXHUYECKOMY PErynupoBaHUI0 U METPOSIOrMU OT 22 HOS-
6ps 2013 . Ne 1722-cT mexrocyaapcTeeHHelin ctanaapt MOCT IEC 60079-10-1—2013 BBeaeH B AeNCTBME B
kayecTBe HaUMoOHanbLHOro craHgapra Pocouiickon ®eaepauum ¢ 1 miona 2015 r.

5 Hacroawmn craHgapT MAEHTUYEH MNPOEKTYy BTOPOr0 M34AaHWUA MEeXAyHapoAHOro cravjapra
prIEC 60079-10-1 Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas atmospheres
(B3pbiBOONnacHble cpeabl — Yactb 10-1: Knaccudukauymsa 3oH — BapbiBoonacHble rasoBble Cpefbl)

MepeBoa ¢ aHrnMMIiCKOro A3blka (en).

CTteneHb COOTBETCTBUS — uaeHTuyHas (IDT).

CBeaeHns 0 COOTBETCTBUU MEXIOCYAAPCTBEHHBLIX CTAaHA4apTOB CCbIITOYHLIM MEXYHAPOAHbLIM CTaHAap-
TaMm nNpuBeAeHbl B AONOMHUTENBHOM NpUIoxeHun OA

6 BBEJEH BMNEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HauuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemecsa4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem

© CraHgaptuHcopm, 2014

B Poccunckon ®egepaumum HaCTOALWMIA CTaHAAPT HE MOXKET OblTb NONMHOCTLIO UMM YACTUYHO BOCNPOU3-
BeEH, TUPAXMPOBAH M PacnpOCTPaHEH B kayecTBe ouumanbLHOro usganus 0e3 paspelueHusa degepansHo-
ro areHTCTBa Mo TEXHUYECKOMY PEryrnmpoBaHuio U METPONOTUN
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BBeneHue

HacToswmii ctaHgapt NoAroToBnEH HA OCHOBE NPUMEHEHUS MOSIHOTO ayTEHTUYHOIO TeKCTa NPoeKTa BTO-
poro usgaHua mexagyHapoaHoro crangaprta IEC 60079-10-1 «BspbiBoonacHble cpeabl. Yactk 10-1. Knaccu-
chukaums 30H. BapbiBOONACHLIE ra30Bble CPeAbl», BKIMIOYEHHOIO B MEXAYHAPOAHYIO CUCTEMY cepTudukaLmm
IECEX 1 eBpoOnenckyto cuctemy ceprtuchukaumm Ha ocHoBe aupektuBbl 94/9 EC; ero Tpe6oBaHuUsi NOSTHOCTbIO
oTBeyalor notpebHocTAm ctpad CHI. Mpunoxenns G n H Haxoaarca Ha cragum pa3paboTku U He BKIOYEHbI
B TEKCT HaCToALWero craHaapra.

YcraHOBNeHHbIE B CTaHAapTe Tpe6oBaHusa obecneunsalor BMECTe CO cTaHgapTamu No BUAAM B3pbIBO-
3awmTbl 6e30NaCHOCTL NPUMEHEHUS aNeKTPoo6oPYAOBaHUA HA ONACHLIX NPOM3BOACTBEHHBLIX OOLEKTAaX.

Hacroawmii ctaHaapt MOXeT ObITb UCNONbL30BaH ANs HOPMaTUBHOIO obecneveHnsa obasaTenbHON cep-
TUPUKaALUUM U NCNLITAHUA.

Hacrosimii craHaapt no CpaBHEHUIO C NpeabIAYLUIMM U3JaHMEM BKNIOYAET B cebsa cneayiowme TexHU-
YeCKMe U3MEHEHUSI:

- U3MEHeHWe CTPYKTYpbl pa3fenos 5 n 6 Ans  yCTaHOBNEHUS BO3MOXHbLIX METOAO0B knaccudukaumum
B3PbIBOONACHBIX 30H U 0GBbACHEHUA cneumarnbHbIX (haKTOPOB OLIEHKM;

- U3MEHEHUe CTPYKTYPbl NPUMOXEHWIA, B TOM YnCne:

- KOPPEKTUPOBKA PACYETOB CKOPOCTU rasoBbiaeneHus (npunoxeHue B);

- UCKITIOYEHNE KOHKPETHBIX NPUMEPOB KraccuukaLmm B3pbiIBOONACHbIX 30H;

- MOSHOCTLIO M3MEHEHHBIN TEKCT NPUNOKEHUS MO OLEHKE BEHTUNALMU C HOBbIMM pacyeTamu (npunoxenue C);

- CCbIfKa Ha NpUeMnemble NPOMbLILLNEHHbIE NMPaBUNa, B KOTOPbIX NPUBEAEHbI cneuuanbHble NPUMEpbI
knaccudukaLun B3pbIBOONACHBIX 30H (MpunoxeHue D).
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Mpeancnosue

HacToswuin cTaHaapT yCTaHABMMBAET OCHOBHbIE KPUTEPUM OLIEHKN PUCKOB BOCMIIAMEHEHUS N COAEPXKUT
PYKOBOACTBO MO pacyeTHbIM NapameTpam U napaMmerpaM ynpaBneHusi, KOTopble MOryT UCMOMb30BaTLCA AN
YMEHbLUEHUS TaKMX PUCKOB. B 30HaXx, rae roptoune rasbl U napbl MOTYT NPUCYTCTBOBATb B OMAaCHbIX KONUYe-
CTBaXx W KOHLEHTPALMSAX, AOIKHbI ObITb NPUHATHI 3aLLUTHLIE MEPbI AN YMEHbLUEHUSI pUCKa B3PbIBOB.

VI
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M E X IFOCVYAAPCTIBEUHHUBGB # CTAHDIODAPT
B3PbIBOOIMNACHbIE CPEQbI
YacTtb 101

Knaccudukauus 3oH. BapbiBoOnacHble ra3oBble cpeabl

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

Dara BBeaenua —2015—07—01

1 O6nacTb NpUMeHeHus1

Hacrosiwmit ctaHaapT ycTaHaBNUBAET Knaccuukaumio B3pbIBOOMACHLIX 30H, B KOTOPbIX MOryT o6pa-
30BaTbCA B3PbIBOONACHLIE CMECU FOPIOYMX FrasoB MNM NApoB C BO3gyxoM (npumeyanuns 1, 2 u 3), npegHa-
3HAYEHHYIO ANS NONMYyYEeHUA UCXOAHBIX AAHHbIX, HEOOXOAUMbIX MPU UCNONBL3OBAHWUMN 3NEKTPOOOOPYAOBaHUS U
YCTPONCTBE 3NEKTPOYCTAHOBOK B TAKUX 30HAX.

CraHaapT pacnpoCTpaHAETCs Ha 30HbI, B KOTOPbIX CYLLECTBYET BO3MOXHOCTb BOCNIAMEHEHUSA CMECHU TO-
poYMX ra3os UnNKU NapoB C BO3AYXOM NPU HOPMAlbHbLIX aTMOCKEPHBIX YCNOBUAX (NpUMeYaHue 4), HO He pac-
NMPOCTPAHAETCA Ha:

a) LaxTbl, ONacHbIe N0 PYAHUYHOMY rasy;

b) npouseoacTeo M 06paboTKy B3pbIBYATLIX BELLECTB;

C) 30HbI, [4€ CyLIEeCTBYET BOSMOXHOCTb BOCMMIAMEHEHUs1 U3-3a NMPUCYTCTBUS B BO3AyXe rOptoven nbinu
“nu BonokoH (IEC 241-10/60079-10-2);

d) BHe3anHble OTKa3bl NN PefKMe HENCNPABHOCTM, KOTOPLIE BbLIXOAST 32 paMKuU HapyLueHuM, paccMma-
TpuBaeMbIX B HacCTOALEM cTaHaapte (cm. 3.30 n 3.31);

€) NoMeLLEHUs], UCNONb3yeMble B MEAULMHCKUX LENSX;

f) »unbie nomeLleHus.

Hacroawwii cTaHgapT He y4uTbiBaeT NOCNeaCTBUA aBapui.

OnpeaeneHnss TEPMUHOB NPUBEAEHbI BMECTE C OCHOBHbLIMU MPUHLUMMAMU U METOAUKAMM Knaccudumka-
UMM B3PbIBOOMNACHLIX 30H.

PekomeHaauum no onpegeneHunto NpoTsHKEHHOCTU B3PbIBOOMNACHLIX 30H AN KOHKPETHbIX OTpacnei npo-
MbILLNIEHHOCTU UMW NPUMEHEHUI AOIMKHbI YCTAHABNMBATLCA HALMOHANbHLIMUA UMK OTPacneBbIMU HOPMAaTUB-
HbIMU AOKYMEHTaMMm,

MpumedaHus

1 Foprounii TymMaH (a3po30orb) MOXeT 06pasoBLIBATECA MK MPUCYTCTBOBATL OAHOBPEMEHHO C FrOpPHOYMMK Mapamu.
YKugkocTu, KoTopble B COOTBETCTBUW C HACTOSALUMM CTaHAAPTOM He paccMaTpuBaloTCsA Kak onacHble (KWAKOCTHU C BbICO-
KON TeMnepaTypoi BCMbILLKK), BelcBOBOXAASACL NO4 AaBneHueM, MoryT o6pasoBbiBaTh roprounii TymaH. B Takux cnydvasx
CTporoe NpMMeHeHUe KnaccuukaLmm B3pbLIBOONACHBIX 30H A5 ra30B M NapoB He NOAXOAUT LS BeiGopa o6opyaoBaHus.

MHopmaLms o roprodnx rasax npmeegeHa B npunoxeHuu F.

2 MNpumeHeHWe cTaHaapTa IEC 60069-14 npu BbIbope 060pyL0BaHUS 1 YCTAHOBOK AJ151 30H, B KOTOPLIX CyLLECTByeT
OMacHOCTb BO31eiCTBUA roproYero TymaHa, He Tpebyetcs.

3 HactoAwmnid cTaHfapT paccMaTpyBaeT 30HY Kak TPEXMePHOe NPOCTPaHCTBO.

4 ATmocdepHble YCrOoBUS AONYCKaloT BO3MOXHOCTE U3BMEHEHWA JaBNEHNs W TeMMepaTypbl BbiLUE U HKE 3TanoH-
Horo ypoBHs 101,3 klMa (1013 mbap) n 20 °C (293 K) B cny4asix, Korga T U3MEHEeHUs] OKa3blBatoT He3Ha4YUTENbHOE BIK-
SIHWE Ha XapaKTepUCTUKN B3PLIBOOMACHOCTU rOPIOYMX ra3oB U Napos.

5 Ha nto6oil TEXHOMOrMYeCcKol ycTaHOBKe MOMUMO WCTOYHWKOB BOCMNI@MEHEHUs, CBsi3aHHbIX ¢ aneKkTpoobopygo-
BaHWeM, MOryT CYLLeCTBOBaTb pasfnuyHble UCTOMHUKN BOCNITAaMEHEHUSA ApYroi Npupoasl. B Takux cryvasx fomKHel 6bITb
Takke NpeaycMoTpeHbl Mepsl o6ecneveHns 6e30nacHOCTU, KOTOpblE MOTYT BbITh OCHOBaHLI Ha MeTofax, npeanaraemblx
B HacTodAlleM CTaHAapTe.

W3paHue ocbuumansbHoe
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2 HopmatuBHbIE€ CCbIIKU

MpuBeaEHHbIE HKE CTaHAAPTHI ABMSAIOTCA 00a3arensHbIMU AN NPUMEHEHUS HacToALWEero cTaHaapra. Ans
CTaHAapToB C AaToi onybnMkoOBaHMs NPUMEHSIIOT TONbLKO YKa3aHHbIe n3ganus. B Tex cnyyasx, koraa aara onyonu-
KOBaHMs HE yKa3aHa, NPMMEHsIETCs NocnegHee ngaHve NpUBeAEHHOro CtaHaapTa (BKMo4as niodbbie nonpaBku).

IEC 60050-426 International Electrotechnical Vocabulary (IEV) — Part 426: Equipment for explosive
atmospheres (MexxayHapoAHbIi anekTpoTexHuyeckuii cnosapbs (MIC). Masa 426. O6opyaoBaHue Ans B3pbl-
BOONAaCHbIX Cpea)

IEC 60079-0 Explosive atmospheres — Part 0: Equipment — General requirements (B3pbiBoonacHblie
cpeabl. Yacts 0. ObopynosaHue. Obume TpeboBaHus)

IEC 60079-20-1 Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data (BspbiBoonacHbie cpeabl. HYactb 20-1. XapakTepucTuku BELECTB AN
Kknaccudomkayum rasa v napa. Meroabl UCNbLITAHWI U [JAHHLIE)

3 TepMuHbI 1 onpegeneHus

B HacToswem craHgapTe npuMeHeHbl TEpMUHBI U onpeaeneHus no IEC 60079-0 , a Takke cneayiowue
TEPMUHbI C COOTBETCTBYIOLLIUMU ONPEAEneHUsIMU:

MpumeyaHune —[JononHUTeNbHbIE TEPMUHBI U ONPEAENeHs], OTHOCALMECS K B3pbIBOONACHBIM cpeaaM, npu-
BefieHbl B IEC 60050-426.

3.1 B3pbIBOONacHan cpena (explosive atmosphere): Cpeaa, cocTonwan 3 cMecu ¢ BO3AYXOM, Npu ar-
MOC(EPHbIX YCIOBUSX, FOPIOYUX BELLECTB B BUAE rasa, napa, nbifu, BOIOKOH UK NETY4YnUX 4acTull, B KOTOPOW
nocrne BOCNNaMeHEeHUs NPOMCXOAUT CaMOoNoAAEPHMBAIOLLEECH pacnpoCTpaHeHe NNamMeHu.

[IEC 60079-0]

3.2 B3pbiBOONacHas rasosas cpeaa (explosive gas atmosphere): Cpeaa, cocroAwasn u3 cMecu ¢ Bo3-
JYXOM, Npu aTtMocdepHbIX YCNOBUSIX, TOPIOYMX BELLECTB B BUAE rasa, napa unu aspo3ons, B KOTOpPoM nocne
BOCMNAaMEHEHMA NPOMCXOANUT CamonoaepKMBaIOLLEecs pacnpoCTpaHeHUe NnameHu.

[IEC 60079-0]

MpuMeyvyaHun

1 Cmech, KOHLEHTpaLWsa KOTopoii NpeBbIlLAeT BEPXHUA KOHLEHTPaLUOHHbIA npeaen pacnpocTpaHeHUs nrnameHu
(BKTIP), He siBNsieTcs B3pbIBOOMNACHOI ra3oBOil CMEChbio, HO MOXET CTaTb TakoBOW. B psfe cnyyaeB pekoMeHAyeTcs pac-
cMaTpuBaTk ee KaK B3pbIBOONAaCHYH0, B YaCTHOCTH, NpU KnaccuuKaumn 30H.

2 HekoTopble rasbl B3pbiBOONacHbI NMpu KoHUeHTpauuu 100 % (Hanpumep, auetuneH, C,H,, BuHunavetunen, C H,;
napsl nponunHutpata, CH3(CH,),NO5; napel usonponunuutpata, (CH3),CH ONO,, napsl stuneHacdupa, (CHy), O; rn-
Apasux, napsl NoHy).

3.3 B3pbIiBOOnacHas 3oHa (hazardous area) (ana B3pbLIBOONACHON ra3oBoi cpefbl). Yactb 3am-
KHYTOrO W1 OTKPLITOrO MPOCTPAHCTBA, B KOTOPOM NPUCYTCTBYET MNWU MOXET 00pa3oBaTbCA B3pLIBOONACHAA
rasoasl cMecb B 06beme, TpebytoLieM crneuuanbHbiX Mep 3awmTbl NP KOHCTPYMPOBAHWUU, U3FOTOBIIEHUN U
akcnnyartaumu 060pyaoBaHus.

3.4 B3pbIiBOGe3onacHan 30Ha (non-hazardous area) (anA B3pbIBOONACHOM ra3oBOM cpeAabl). Yactb
3aMKHYTOrO MMM OTKPBITOTO NPOCTPaHCTBA, B KOTOPOM OTCYTCTBYET B3pbiBOONACHAsA cpeaa B 06beme, TpebyioLem
crneumanbHbIX MEp 3aLUMTbl NPU KOHCTPYMPOBAHWUU, U3TOTOBIIEHUM, MOHTaXe U 9KCnyatauumM 06opyaoBaHus.

3.5 knacchl B3pbIBOONACHLIX 30H (zones): BapbiBOONACHbIE 30HLI NOAPA3AENAIOTCA HA KNacchl B 3aBU-
CMMOCTM OT YaCTOTbl U ANIUTENbBHOCTU NPUCYTCTBUS B HUX B3PbIBOONACHOM Fa30BOI Cpe/ibl, KAk YKa3aHO HIDKE.

3.6 30Ha knacca 0 (zone 0): 30Ha, B KOTOPOI B3pbIBOONACHAA rasoBas cpeaa NpucyTCTBYET NOCTOSAHHO
UKW B TEYEHUE ANUTENbHLIX MEPUOAOB BPEMEHMN UMM YaCTo.

MpumeyaHune — Oba TepMUHA — «B TeMEHUe ANUTENBHOTO NepUoga BPEMEHU» U «4aCTO» UCTIONb3YHOTCS,
410Gl MOKa3aTb BLICOKYHO BEPOSITHOCTE NMPUCYTCTBUSI MOTEHLMaNbHO B3PLIBOONACHOW cpefbl B 30He, NO3TOMY HET Heo6-
XOAMMOCTH jaBaTh KONMYECTBEHHOE ONpeAeneHne STUX TEPMUHOB.

3.7 3ona knacca 1 (zone 1): 30Ha, B KOTOPON CyLLECTBYET BEPOATHOCTb NEPUOANYECKOTO UMK Crydan-
HOTrO NMPUCYTCTBUS B3PbIBOONACHON ra3oBOM Cpefibl B HOPMAsbHbIX YCIOBUAX SKCNIyaTaLum.

3.8 30Ha knacca 2 (zone 2): 30Ha, B KOTOPOIl BEPOATHOCTL 0Opa3oBaHUsi B3pLIBOOMACHON ra3oBoi
cpeabl B HOPMarbHbIX YCAOBUSX SKCIyaTaLuy ManoBeposTHA, a €CNu OHA BO3HUKAET, TO CYLLECTBYET HENpo-
JOIDKUTENBHOE BPEMSA.

[IEC 60050-426]
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MpUMeYaHUe— YacToTy BOIHUKHOBEHUS 1 ANUTENBHOCTL NPUCYTCTBUS B3PLIBOOMACHOI ra3oBoii cpegpl 40-
nycKaeTca onpeAensTs No NpaBuiam (HopMaM) A4S COOTBETCTBYIOLLMX OTpacrell NPOMBILLNEHHOCTU UM NPUMEHEHHNIA.

3.9 nctouHuk ytevkm (source of release): SnNemMeHT TEXHONOIUYECKOro 060PyaOBAHUA, U3 KOTOPOrO
ropiovmii ras, nap, TymMaH Unm >XUAKOCTb MOTyT BbICBOBOAUTLCA B aTMocdepy B oO6beme, AOCTAaTOMHOM Ans
o6pa3oBaHns B3pPbIBOONACHOW ra3oBoi cpeabl

[IEC 60050-426]

3.10 cteneHb yTeukm (grades of release): CyLleCTBYIOT TPU OCHOBHbIE CTEMEHWN YTEYKN, NEPEYUCNEH-
Hbl€ HUXeE B Nopaake yObIBAHWA YacCTOTbl U BEPOSITHOCTU NPUCYTCTBUS B3PbIBOONACHOV ra3oBoi cpeabl:

a) NOCTOAAHHAA YTEYKa;

b) nepsoii creneu;

C) BTOpPO# CTENEHM.

MCTOYHMK YTEYKU MOXKET XapaKTepn30BaTbCsl NIOOOW CTENEHbIO YTEYKN UM UX COYETAHUEM.

3.11 nocTosiHHaA (HenpepbiBHAA) yTeuka (continuous grade of release): YTeuka, KoTopas cywecrsyer
NOCTOSAHHO, NPOUCXOAUT YACTO UM CYLLECTBYET ANUTENbHOE BPEMSI.

3.12 yTeuka nepBon cteneHm (primary grade of release): YTeuka, nosiBneHue KOTOpOW HOCUT nepuo-
AWYECKUIM Unu CnyyaiHbIi XxapakTep Npu HOPMarnbHOM pexxkume paboTbl TEXHONOrMYECKOro 060pyaA0BaHUA.

3.13 yTeuka BrOpo# cteneHu (secondary grade of release): YTeuka, kotopasi OTCYyTCTBYET Npu HOpManb-
HOM pe)xvmMe paboTbl TEXHONOrN4eckoro 060py0BaHus, a €CAIM OHA BO3HUKAET, TO PEAKO U KPAaTKOBPEMEHHO.

3.14 MHTEHCUBHOCTb (CKOPOCTb) yTeuku (release rate): Konnuecreo ropioyero pewecrsa unu napa,
BbICBOOOXKAAIOLLEECA B €AMHULYY BPEMEHMN U3 UCTOMHUKA YTEYKM.

3.15 HopmanbHbIN pexuM padoTbl (normal operation): Pexxum paboTtbl 060pya0BaHMA, NPU KOTOPOM €50
XapaKTePUCTUKU HAXOAATCS B NpeAenax 3Ha4eHuWil, ykazaHHbIX U3rOTOBUTENEM B TEXHUYECKOW AOKYMEHTaLUN.

NMpuMmevaHus

1 HesHauuTenbHan yTeuka roploHero BeLecTsa orkHa paccMaTpmBaTbCs kak HopMarbHbIA pexum. Hanpumep, yTeuky
113 YMNOTHEHUI, HAXOAALLMXCSA B KOHTAKTE C FOPIOYUM BELLIECTBOM BHYTPU 060pYA0BaHUA, paccMaTpyBaltoT Kak HE3HaYUTENbHYIO.

2 Asapuu (Hanpumep, NoBpexaeHne yNnoTHEeHWIn Hacoca, NPOKNaAoK (naHueB Unu crnyyaiHblid BbIGpoC roptodero
BellecTBa), TpebyroLyue Cpo-HO OCTAHOBKW MNU peMOHTa 060pyl0BaHUs!, HE pacCMaTpPUBAIOT KaK HOPMarbHLIA PeXUM.

3 HopmanbHblii pexum paboTbl Bko4aeT B ce651 NyCKOBLIE YCIOBUS U YCNOBUS BLIKITIOHEHUSI.

3.16 BeHTUNAUMA (ventilation): NepemeLleHne Bo3ayxa U €ro 3ameLLeHne CBEXUM BO34yXOM Nnoa Aew-
CTBMEM BETPA UMK C MOMOLLbIO UCKYCCTBEHHbBIX CPEACTB (Hanpumep, NPUTOYHBIX MU BLITSHXKHBLIX BEHTUNATOPOB).

3.17 HNKHUA KOHLEHTPALMOHHbIN npeaen pacnpocTpaHeHus nnamenun, HKMP (lower explosive
limit, LEL): KoHueHTpauwmsa roprodero rasa unuv napa B BO3gyxe, Hmxe KOTOpOi B3pbiIBOONACHAA ra3oBas cpeaa
He obpasyeTcs.

[IEC 60050-426]

3.18 BepxHUIA KOHLIEHTPALUMOHHLIA Npeaen pacnpocTpaHeHus nnamenu, BKIMP (upper explosive
limit, UEL): KoHLEeHTpaumsa ropiodero rasa unu napa B B0O3gyxe, BblLLE KOTOPOIi B3pblBOONACHas ra3oBas cpeaa
He obpasyeTtcs.

[IEC 60050-426]

3.19 oTHOCUTeNbHasA NIOTHOCTb rasa unu napa (relative density of a gas or a vapour): OTHOLIEHNE
MAOTHOCTM ra3a Wnum napa K nnoTHOCTM BO34yXa NPV OAUHAKOBbIX 3HAYEHUSX A4aBNEHUs U TEMNepaTypbl (NnoT-
HOCTb BO3ayxa paBHa 1).

3.20 roproumin matepuan (BewectBo) [flammable material (flammable substance)]: Marepuan, cno-
COOHbIN CaMOBO3ropaTbCsl UM 00pa3oBbLIBATL FOPIOYNIA ras, nap UM aspo3orb.

3.21 roprovas xuagkoctb (flammable liquid): XKugkocte, cnocobHas oOpa3oBbiBaTh roptoune napbl B
NPOrHO3UPYEMbIX YCNOBUAX UCMONb30BAHUA.

MpumeyaHunsa

1 ﬁpMMepOM NMPOrHO3NpYEMbIX YCIOBUIA UCTIONBb30BAHUA MOXET CIYXWTb CUTYyaLMs, B KOTOPOI roprovas XUaKocTb
npMMeHseTes Npu Temnepartypax, 6rn3Kk1x K To4Kke BOCMNaMeHeHUs UNu NpeBbILLatoLLuX ee.

2 [laHHoe onpefeneHne 1cronb3yeTcs AnA Knaccudukaymm onacHblX 30H U MOXET OT/INYaTbCA OT onpefeneHuii
roproven XUAKoCTU, NPUMEHSIeMBIX B [PYrUX LENsX, Hanpumep, B npaBunax knaccugukalmm roprodmx Xugkocten npu
TpaHCMopTUPOBKeE.

3.22 roprounn ra3s unm nap (lammable gas or vapour): a3 unu nap, KOTOPbLIt B CMECU C BO3AYXOM B
onpeaeneHHon nponopuum o6pa3yer B3pbIBOOMACHYIO ra3oByI0 Cpeay.

3.23 roptounii asposonb (flammable mist): Menkue kannu ropioyei XXuaKkoCTu, pacCesiHHbIE B BO3AYXE
u o6pasyloLme B3pbIBOONACHYIO CMEChH.
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3.24 temneparypa Bcnbiwkwm (flashpoint): HaumeHbLas TeMneparypa XuMAaKoCTH, NPKU KOTOPOI B onpe-
JeneHHbIX CTaHA4apTU30BaHHbIX YCNOBUSX HAJ €e NOBEPXHOCTbLIO 06pa3yeTcss CMeCb NapoB C BO3AYXOM, CMo-
coBHas BOCNMamMeHATLCA.

3.25 Touka kuneHun (boiling point): Temnepartypa >MAKOCTU, KUMALLEA NPU AaBNEHUM OKPYXaloLien
atmocepbl 101,3 kMa (1013 mbap).

MpuMeyaHune — [N cMecel XNAKOCTEH 3a HaYarnbHYO TOYKY KUMEHUA NPUHUMaLOT HauMeHbLLEee 3HaYeHne
TOYKW KUMEHUSI OLHON M3 XUAKOCTeW B NpeAcTaBNeHHOW CMecK, OnpefeneHHylo Npu cTaHaapTHoi nabopatopHoit auc-
TUNNAUMKM 6e3 dpakynoHMpoBaHuUS.

3.26 paBneHue HacbIWEHHOro napa (vapour pressure): flaBneHune, Nnpu KOTOPOM TBEPAOE BELLECTBO
UM XXUAKOCTb HAXOAUTCA B COCTOSIHUM PABHOBECUS C COBCTBEHHLIMU NapamMu. 3TO 3HAYEHME 3aBUCUT OT Be-
LuecTBa U TEMNepaTyphl.

3.27 TeMnepaTypa caMOBOCMNIaMeHEeHUsl B3PbIBOONACHOM ra3oBoi cpeabl (ignition temperature of an
explosive gas atmosphere): HaumeHbLIaa TeMneparypa HarpeTon NOBEPXHOCTU, KOTOPAas B 3aaaHHbIX YCINOBUsIX (B
cooteetcTBuM ¢ IEC 60079-4 [1]) BOCINaAMEHSIET ropioume BeLecTsa B Buae rasa unu napa B CMECU C BO3yXOM.

[IEC 60079-0]

3.28 pasmep (npoTsKeHHOCTb) 30HbI (extent of zone): PaccrosHue B no6om HanpaBneHUU OT UC-
TOYHMKA YTEYKM 4O TOUKM, rae rasoBo3gyliHas cMecb pa3baBnseTca BO3AyXOM A0 KOHUEHTPauuu MEHbLLE
HUXHErO KOHLEHTPaLMOHHOro Npeaena pacnpocTpaHeHna nnaMmeHu.

3.29 cxuxeHHbIN roproumit ras (liquified flammable gas): Fopiovee BewwecTBO, KOTOPOE XPAHAT UMK
TPaHCMOPTUPYIOT Kak XMAKOCTb U KOTOPOE Npu TeMnepartype OKpyxatoLien cpeabl U aTMOChepHOM AaBrneHuu
npeacraensietT cobon roprounii ras.

3.30 nonHbIN oTka3 (catastrophic failure): Cutyaums, He yuutbiBaemasn A0MKHbIM 00pa3oM u NpUBOASH-
LLas K 3HAYUTENbHON YTEYKe rOpIYEero Matepumana.

MpuMeyvyaHun

1 B HacTosieM cTaHAapTe MOMnHbLIA 0TKa3 03Ha4YaeT, HanpuMep, KpynHble aBapuK, Takue Kak paspylleHue XMMU-
YecKoro peakTopa MW KpynHomacluTabHbl oTka3 obopyfnoBaHua unu Tpybonpoeoaa, Takoi kak NosfiHoe paspylleHue
dnaHua unu ynnoTHeHus.

2 B knaccudmKaLmm 30H y4UTLIBAIOTCA TOMbKO OTHOCUTENBHO OrpaHnYeHHbIe YTeYKU UK KOSIMYecTBa BELLECTB Npu-
MEHWTENBHO K HOpMarbHLIM YCNOBUAM 3KCMyaTauun Uv NporHo3mpyemMblM oTKasam.

3.31 Pegkas HeucnpaBHOCTL (rare malfunction): Tun HEMCNPaBHOCTU, BO3HUKAIOLLMIA TONbKO B peaKux
cnyyasix.

MpuMeyaHue — B HacToALWEM cTaHAapTe K PeKUM HEUCTIP@BHOCTSIM OTHOCUTCS OTKa3 060C0BNeHHLIX U aBTo-
HOMHbIX aBTOMaTU4ECKUX WS PYYHBIX YCTPOMUCTB YNpaBleHNst TEXHOMOrMUECKUM NPOLIECCOM, KOTOPLI MOXET 3anycTUTb
LenoYKy COBLITUI, CNOCOGHbLIX MPUBECTY K 3HAYMTENBHOW YTEUKE rOPHOHNX BELLECTB.

4 OOwme NonoxeHus

4.1 MNpuHUUNLI 6e30NacHOCTH

TexHonoruyeckoe obopyaoBaHue, CBA3aHHOe C NepepaboTKoi UM XpaHeHWEM TOPIOYUX MaTepuaros,
crneayet NpoeKkTMpoBaTh, 9KCNNyaTupoBaTk U 00CNY>KMBaTb TakuMm 06pas3omM, YTOObI YTEYKU rOPHOYMX BELLECTB,
U, creaoBaTenbHO, pasmMepbl B3PbIBOOMNACHOW 30HbI B HOPManbHOM pexumMe paboTbl U Npu aBapuax Obinu
MWUHUManNbHbIMK MO YacToTE, ANMUTENbHOCTU U KONTUYECTBY BblCBOﬁO)KEI,aeMOI'O roptoyero eeLlecraa.

Ha paHHux atanax pa3paboTku NpoeKkTa TEXHONOrMYeckoro oGopyaoBaHnsa HE0BX0AMMO NPOBECTM 06-
cnejoBaHWe Tex YacTeil TEXHONOrM4yeckoro o6opyaoBaHUS U CUCTEM, KOTOPble MOTYT CTaTb WCTOYHUKaMM
YTEYKM FOpIOYero BELLEeCTBa, U PAaCCMOTPETb BO3MOXHOCTb U3MEHEHUSI UX KOHCTPYKLUMM, YTOOLI CHU3UTL A0
MUHUMYMa BEPOSITHOCTb W YaCTOTY TaKUX YTeYeK, a TakKe KONUYEeCTBO U UHTEHCUBHOCTb BbIAENEHUS FoproYe-
ro BeLlecTsa.

3T0 HeOBX0AMMO YUNTbIBATL NPU ONPEAENEHUN Kracca 30HbI.

Mpu o6CnyKMBaHUM TEXHONOrMYECKOro 060pyA0BaHNS B YCNOBUAX, OTSIMYHBLIX OT HOPMAarnbHOro pexuma
paboTbl, HANPUMEP, BO BPEMS MYCKa B SKCNITyaTaumio Unm Texobcny>kuBaHns, pasMepbl B3PbIBOONACHON 30HbI
MOTYT OTNMYaTbCA OT YCTAHOBIEHHbIX B COOTBETCTBUM C NMPOBEAEHHONW Knaccudukaumen. B Takux cnyvasx
6e3onacHocTb AomkHa BbITh 06ecrnevyeHa UCNONb30BaHUEM CNELIMAnbHbIX CPEACTB 3aLUTbl M 060pya0BaHUS.

B cutyauusix, koraa MoxeT 06pa3oBaTbCsi B3pbIBOONAcHasi razopas cpeaa, HeobxoaumMo NpuHATbL creay-
oLme mMmepobl obecnedeHnss 6e30nacHoOCTU:
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a) YCTpaHUTb BO3MOXXHOCTb BO3HUKHOBEHUS B3PLIBOONACHOM ra30BOI CpeAbl BOKPYT UCTOMHUKA BOCNNA-
MEHEeHUs1; unu

b) ycTpaHuTb NCTOMHUK BOCNITAMEHEHUA.

B cnyyasx korga HEBO3MOXHO o0ecnevnTb ykasaHHble Mepbl 6e30nacHOCTU, CpeacTBa 3alluuThl, TeX-
Hororuyeckoe 060pyAOBaHME, CUCTEMBI U CNOCOD NPOBEAEHUA TEXHONOTMMYECKOro NPOLEecca AOMKHbI BbiTb
TakumMu, 4ToObl BEPOSITHOCTL OJIHOBPEMEHHOTO Hanu4us a) B3pbIBOOMACHON ra3oBoi cpefbl U b) uctouHuka
BOCnrameHeHusi 6bina Huxxe AONYCTUMOTO YPOBHS.

Heobxoaumblii ypoBeHb 6e30MacHOCTU MOXKET ObITb 06eCnevYeH NPUMEHEHNEM Kak OHON U3 nepeqnc-
NEHHbIX Mep, eCnK 3TO NMPU3HAHO S PEKTUBHLIM, TaK U UX COYETAHUEM.

4.2 Llenun knaccudukaumm 3oH

Knaccudmkauua 30H — 370 METOA aHanu3a OKpYXXaloLlel cpefbl, B KOTOPOW MOXET MPUCYTCTBOBATb
B3pbIBOOMAacHas rasosas cpeaa, NpoBoAMMbIN ANS BbIGOpa U yCTAHOBKM 3NeKTpoo6GOpyAOBaHWSA, aKkcnnyara-
LUsi KOTOPOTO B MPUCYTCTBUM AAHHOW CMecu AomkHa ObITb 6e3onacHoin. Knaccudukaumio NnpoBoaAT C y4eTOM
XapakTepucTUK BOCNNAaMEHEHUS rasda unu napa, Takmx Kak 9Heprusi BocrnnaMeHeHus (kateropusi B3pbiBoonac-
HOI CMecH, KoTopasa onpeaensieT rpynny o6opyaoBaHus) U TEMNepaTypa BOCNNaMeHeHUs (TeMnepaTypHbIii
Knacc).

Ha npaktuke O4eHb TPYAHO rapaHTMpOBaTb SKCMMyaTauMI0 NPOMBbILUNEHHbIX 06BEKTOB, CBA3AHHbIX C
MCNONb30BAHWEM FOPIOYMX MaTepuarnoB, TakuM 00pasom, YToGbl B BO34yxXe OTCYTCTBOBASIM fOPOYMe rasbl U
B 9NeKkTpoob0opyAOBaHUM HE BO3HMKANW UCTOMHUKM BOCMNAMEHEHUs. [03TOMY Npu HarnM4mMu B3pbIBOONACHOW
rasoBoW cpefbl CreayeT MCnonbL30BaTh ANeKkTpoobopyaoBaHme, KOHCTPYKLMSA KOTOPOrO CHUMXKAET A0 MUHUMY-
Ma BEPOSATHOCTb BO3HWKHOBEHUSI UCTOYHMKA BOCMNaMEHeHusi. I HanpoTuB, €Cnu BEPOSITHOCTbL BO3HUKHOBE-
HUS B3PbLIBOOMACHON ra3oBOM cpeabl Mana, To TpeboBaHMA K YPOBHIO B3PbIBO3ALLUTLI KOHCTPYKLIMK 3NEKTPO-
000pyA0BaHUS MOTYT ObITb MEHEE XECTKUMMU.

Mocne BbINONHEHMS Knaccudukauum 30H NPOBOAAT OLEHKY pucka, YTOObl OLEHUTL NOTPEOHOCTL B
NpUMeHeHnn 06opyaoBaHus ¢ Gonee BbICOKUM U Gonee HU3KUM NO CPaBHEHWIO C OOLIMHO HEOOXOAUMbBIM
YPOBHEM 3aLLUTLI B COOTBETCTBUM C NMOCNEACTBUSIMU BOCMIIAMEHEHUS B3PbIBOONACHON cpeabl. TpebosaHus
K YPOBHIO 3aLimTbl 060pPYA0BaHUA 3aruCbIBAOT COOTBETCTBYIOWMM 06pa3oM B JOKYMEHTaAX M Ha yeprexax
knaccudukauum 30H Ana npaBunLHOro Beibopa o6opynoBaHus.

OueHb peako NpocTbiM 06cregoBaHMEM YCTAHOBKU UIU €€ KOHCTPYKLUUWU MOXHO YCTaHOBUTb, Kakne va-
CTW YCTAHOBKM OTHOCATCS K O4HOMY M3 TPEX KINacCOB B3PbIBOONACHLIX 30H (knaccy 0, 1 unu 2). Mpu knaccudu-
Kauuu B3pbIBOONACHbIX 30H HEO6X0AUMO NPOBOAUTL Ai€TarbHbIN aHaNu3 BO3MOXXHbIX YCNOBUI BO3SHUKHOBEHUS
B3pPbIBOONACHOM ra30BON cpefbl.

MpeasapuTenbHO HA MEPBOM 3Tane Knaccudukauum crnesyer OUeHUTb BEPOATHOCTb BOSHUKHOBEHUSA
B3PbIBOONACHON ra3oBOi cpeAbl, UCX0Aa U3 onpeaerneHus 30H knaccos 0, 1 u 2. Tonbko nocne onpeaeneHus
COBOKYNHOCTU 3HAYEHUH — BO3MOXKHOM YACTOTbl U ANIMTENLHOCTU YTEYKN (CNeaoBaTenbHo, U €€ CTENeHw),
CKOpPOCTM UCTEYEHUSI U KOHLIEHTPALIUM TOPIOYErO BELLECTBA, CKOPOCTU UCTEYEHUA, HAAEXHOCTU BEHTUMSALIUK
1 Apyrmx (hakTopoB, BNUAIOLUMX HA Knaccudukaumio u/unu pasMmep 30Hbl, MOXHO YCTAHOBUTb BO3MOXHOCTb
BO3HUKHOBEHUS B3PbIBOONACHOW ra3oBOW Cpeabl.

Takoi noaxoz TpebyeT nogpo6GHOro aHanu3a KaXxaoro arnemMeHTa TEXHONOrmM4Yeckoro 06opya0BaHus,
COAEpXXaLLero ropiounii Matepuan u, cnejoBaTenbHO, CNOoCOBGHOro CTarb UCTOYHUKOM YTEYKU roprovmx
BELLECTB.

CrieqyeT CTPEMUTLCS K TOMY, UTOObI YUCIO U pa3mepbl 30H knaccos 0 unu 1 Obinm MUHUMAanNbHBIMK. JTO
MOXeT BbITb 06ecneyeHO BbIDOPOM KOHCTPYKLIMM TEXHONOFMYECKOro 060pyA0BaHUS W YCIOBUSIMM €10 KCMIy-
arauuu. Heobxoaumo obecneuuntb, YTOOLI arperaTbl M yCTAHOBKU B OCHOBHOM OTHOCMITUCH K 30HE Knacca 2 n
He Obinu B3pbIBOONAacHbIMK. ECcnn yTeuka ropiodero BeLyectsa HemsbexHa, HeobxoAnMMo UCNoNb30BaTh Takoe
TexHonoruyeckoe obopyaoBaHue, KOTOPOE SABMNSIETCH UCTOMHUKOM YTEYEK BTOPON CTEMNEHW, a €Cnu U 3TO He-
BO3MOXKHO, T.€. KOrga Heu3beXxHbl yTEUKN NePBO CTENEHU UMM OHU NOCTOSIHHbIE (HENPEPLIBHLIE), TO UX YNCNO
M UHTEHCUBHOCTb [10MDKHBbI ObITb MUHUMAarbHbLIMKU. [1pu knaccudukaumm 30H NEPEYUCIIEHHbIE NPUHLMNLI UMe-
10T IMaBHOE 3HaYeHue. [insi CHUXXEHUs1 YPOBHSI B3PbIBOOMACHOCTU 30HbI KOHCTPYKLMSA, YCMOBUS dKCNnyaTauun
M pasMELLEHUE TEXHONMOTUYECKOro 060py10BaHNs AOMKHbI ObiTh TaKUMK, YTODLI aXe Npu aBapuax yTedka
ropioyero BeLecTea B arMocgepy 6b1na MMHMMAanbLHOMN.

Mocne ycraHoBNeHus knacca 30Hbl 060py10BaHUA U OhOPMNEHNA COOTBETCTBYIOLLMX JOKYMEHTOB He A10-
NyCKaeTcst 3amMeHa 060pya0BaHUA UM U3MEHEHME X0Aa BEEHUSI TEXHONOMMYECKOro npouecca. 3T0 BO3MOXHO
TOMBLKO C COFrnacusi ynonHOMOYEHHOro nuua (opraHu3aimm), OTBeYaloLero 3a knaccmdukaumnio 3o0H. HecaHkum-
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OHMPOBaHHbIE AEWCTBUSA B STON 0OMacTU MOTYT NMPUBECTU K UBMEHEHUIO YPOBHS B3PbIBOOMACHOCTU 30HbI. HE0O6-
XoauMo obecnevnTb, 4TOOLI BCe 060pyAOBaHME, ONPEAENSIOLLEE KNace 30HbI, NpoLlejLlee TexoocnyxmeaHue,
ObINO TLIATENBHO NPOBEPEHO BO BPEMS W MOCIIE MOHTaXA AN rapaHTMKM COXpaHEHUs1 UM LIENOCTHOCTU NEPBO-
Ha4anbHOM KOHCTPYKLUMK, BNMAIOLLEH Ha 6e30nacHOCTb, Mepes Hayanom AanbHenLUen aKcnyaTaumu.

4.3 KOMNeTeHTHOCTb nNepcoHana

Knaccudukaumsa 30H JormkHa NpoBOAUTLCA creuynanicramu, 3HaoLWmMMU CBOWCTBA rOplovMx martepua-
NnoB, TEXHOMOMMYECKMI NpoLecc n 060pyAOBaHME, COBMECTHO C MHXEHEepamu No 6e30nacHOCTH, INeKTpude-
CKOMY W MexaHU4eckomMy 060pyA0BaHMIO U APYTMM KBannULMPOBAHHBIM TEXHUYECKMM NEPCOHANOM.

5 Metop knaccudukaumm 30H

5.1 OOwKe nonoxeHus

B cnegyowyx noapasgenax coaepXarcs peKkOMEeHAaumMm no MeToay Knaccudukauum 30H, B KOTOPbIX
MOXET NMPUCYTCTBOBAaTb B3pbIBOONacHas rasosas cpeaa. [pumep nocTtpoeHun anroputma ang knaccuduka-
LMK B3PbIBOOMACHbLIX 30H NPUBEAEH B NpUNoXeHuun E (cMm. Bknaaky).

Knaccudukaumsa B3pbiIBOONACHbIX 30H AOIDKHA ObITh NMpoOBeAEeHA A0 Nycka YCTAHOBKU, KOIAA YXe uMme-
IOTCA B HANMU4YMKU U YTBEPXAEHbl UCXOAHbIN TEXHONMOMMUYECKNIA NMPOLIECC, NPUHUMNUANbLHBLIE CXEMbl 3NEKTPo-
TEXHUYECKUX YCTPOMCTB U 00LLMIA NNaH TeppuTopun. Pesynsrarsl nepBOHaYanbHOM KNaccuukaLmum OmKHbI
nepecmaTpuBaTbCs B TE4EHUE Nnepmoaa KcnnyarTalmm yCTaHOBKM.

Bcerga Heo6x0AUMO yUUTbIBATh TUM, YUCTIO U MECTOHAXOXEHNE Pa3NIMYHBbIX NOTEHLMANbHLIX TOYEK Bbi-
JeneHus rasa, 4toObl TOYHO ONPEAENATb KNacc 30HbI U €€ rpaHuLbl NPU 0CyLLECTBNEHUM 00LLEen oLieHKN. KoH-
Tponb PYHKLMOHANbHON 6€30MacHOCTU MOXET CHU3UTb BO3MOXHOCTb BOSHMKHOBEHUSA UCTOYHMKA BbIAENEHUA
B3PbIBOOMACHOI ra30BON CMECU W/Unu Bblaensiemblt 00bem. MoaToMy KOHTPONb (PYHKUMOHANbHOW Gesonac-
HOCTW MOXHO YYMTbIBaTb MPU Knaccudukauum B3pbIBOONACHbIX 30H.

5.2 Knaccudmkaumsa ¢ nOMOUbIO pacyeTa UCTOYHUKOB YTEUYKHN

Knaccudukaums MoxxeT NpoBOAUTLCA C MOMOLLIbIO pacyeTa UCTOYHUKOB YTEUYKM C YY4ETOM AAHHbIX CTaTH-
CTUYECKOM M YUCNEHHON OLIEHKU AN AAaHHOTO dpakTopa.

dopmynbl 4Ns onpeaeneHns CKOPOCTM YTEYKU NPUBEAEHbI B NpuUnoxxeHun B. 31o obwenpuHsaTteie dop-
MYIbl, KOTOPbIE MOTYT UCMOMNb30BAaTLCA ANIA PacyYeTa CKOPOCTH YTEYKM B 3a1aHHBIX YCMOBUSIX.

MeTtoaumka pacdeTa Ans OLEHKM BEHTUNSLUM NpUBEAEHAa B NPUroxeHun C. 3TU pacyeTsbl He SIBMSAIOTCA
YHUBEpPCAaNbHO NPUMEHUMbIMU U MOTYT OKa3aTbCA HE4OCTOBEPHLIMU B HEKOTOPbIX CUTYyaLUSAX.

Opyrve BuAbl pacyeToB, HanpuUMep, BblYMCNUTENbHASA MAPOAUHAMMKA, MOTNYT WUCNONL30BaATbLCA ANS
OLEHKN B HEKOTOPbIX CUTYyaLUAX.

Bo Bcex crnyvasx HGOGXOJJ,VIMO noaTBepAnTb, YTO MEeTOA BbIYUCIEHUA U UCMOJIb3yeMbl€ UHCTPYMEHTDI
COOTBETCTBYIOT CUTYaLMU, UINN NPUMEHSATb UX C HEOOXOANMBIMU MEePamMKu NPEAOCTOPOXKHOCTU. Jluua, NnpoBo-
OSLIME OLIEHKY, TAKXE JOMMKHbI MOHUMATb OrPaHUYEHUS Unu TPEGOBAHUS K UCMONb3YEMbIM UHCTPYMEHTaM 4NN
JOCTUXKEHUs1 HE0OXOAUMbIX PEe3yrbTaToB.

5.3 Ucnonb3oBaHue HarnNsAAHbIX MPUMEPOB U NpaBun

JonyckaeTcs npMMeHeHne oTpacneBbIX NPasusl U HaUMOHAaNbHbLIX CTaHAAPTOB, COAEpPKaLLUMX PYKOBOACTBO
Ny NPUMEpPsI ANA AaHHOTO MPUMEHEHNUS U COOTBETCTBYIOLUMX OOLLMM NPUHUMNAM HACTOSALLEro cTaHaapTa.

B npunoxeHuu D onpeaeneHbl HEKOTOPbIE CYLLECTBEHHbIE NPaBuna, NpUMeHsieMble B OTPacnu, B KOTO-
PbIX COAEPXUTCA AONOMHUTENBHAA MHOPMaUUs, a TaKkkKe NpuMepsl. B uenom, npumepbl OCHOBaHbI HA Npea-
MONOXEHUW, YTO MPOBOAUTCA HaAMEXaLLee TEXHUYeCKoe 0BCnyXuBaHue ycTaHoBku U 060pyaoBaHus.

3Tu npumMepbl MOTYT ObITb HENPUMEHUMbBI B CUTYaLUSIX, KOTAA:

Q) yTeuka OYEHb BEMMKa UM oveHb Mamna (B Takux cryvasix MoryT noTpeboBaTbCs BblMUCIEHMA pac-
CenBaHus);

b) KOHCTPYKUUA AAHHOI YCTAaHOBKM HE COOTBETCTBYET HaLMOHAaNbHbLIM UNU OTPacieBbIM CTaHgapTaMm;
Unn

C) NPUMEHSAIOT BEHTUNALUMIO, MHEPTHbIE rasbl, Napou3oNALMIO UM APYrMe METoAbl ANS YMEHbLUEHUS
CTENEeHU NN YPOBHSA BEPOATHOCTU OMACHOCTU UNKM PUCKa ANA OnpeaeneHHON ONnacHON 30HbI.

K chakTopam, cnocoBHbIM MOBMUSATL HA MHTEHCUBHOCTb YTEUKU U, CreAOBaTeNbHO, pasMep 30H, Mnosic-
HEHHbIM Ha NpUMEpPax, OTHOCAT CneayLme:

6
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a) VICTOYHMK YyTeYKU: OTKPbITas MOBEPXHOCTb XUAKOCTU

B GonbLIMHCTBE Criyyaes Temneparypa >Xuakoctu 6yaeT Huxe 3Ha4YeHWsa TeMnepatypbl KUMNEHUs, U Ko-
NMYecTBO BblgensaoLerocs napa 6yaeT, B OCHOBHOM, 3aBUCETb OT CrieayoLmux hakTopos:

- TEeMneparypa XuaKoCTH;

- 3HaYEHMs AaBMNeHUs NapoB XMAKOCTU Npyu TeMneparype BBNuam ee NoBEPXHOCTH;

- pasMepbl NOBEPXHOCTM UCNAPEHUS;

- BEHTUNAUMSA U ABUXKEHME BO3AYXa;

b) UCTOYHUK yTeUKM: hakTUYECKN MIHOBEHHOE UCMapeHune XMAKOCTN (HanpuMep, U3 CTPyu Unu npum pac-
nbINeHnn).

MockonbKy BbiNnyckaeMas XMAKOCTb UCNapsAeTCA NPaKTUYECKM MIHOBEHHO, MUHTEHCUBHOCTL BblAENEHUS
napa paBHa pacxofy *UAKOCTM, KOTOPbIA 3aBUCUT OT CreayLMX hakTopos:

- AaBreHNe XUaKkocTu;

- TEOMETPUSA UCTOYHMKA YTEYKN.

Ecnu XMAKOCTb He UCMapsIETCsl MTHOBEHHO, TO He0BX0AUMO paccmaTpusaTh 6ornee CNOKHYI0 CUTyaLMIo,
MOCKONbKY Kanmnu, CTPYU XXUAKOCTU U CKOMMEHUSA XUAKOCTU MOTYT CO3AaTh OTAENbHbLIE UCTOUYHUKU YTEYKH;

€) AICTOYHUK yTEUKN: yTeYKa ra3oBoi CMECH.

Ha MHTEHCUBHOCTb YTEYKM rasa BAUAIOT cneaytowme dpakTopsbi:

- 3HaYeHMe gaBneHus BHYTpW 0GopyaoBaHus, coaepallero ras;

- MOJIEKYNAIpHan Macca;

- FEOMETPUA UCTOUHMKA YTEUKM;

- KOHLUEHTpaLUWMs ropiovero rasa B BbICBOOOXKaaemMon CMecu.

MpuMepbl UCTOYHUKOB U UHTEHCUBHOCTU YTEYKN NPUBEAEHLI B NPUNOKEHUN B.

5.4 YnpouweHHble MeToAabl

Ecnu u3-3a oTCyTCTBUA NOAPOOHBLIX AAHHBIX UM ONbITA IKCMAyaTaLMU HEBO3MOXHO U HEXENATENbHO
NPOBOAUTL OLIEHKY PaCCTOAHWIA OT UHAUBUAYANbHLIX UCTOMHUKOB YTEYKU, AONYCKAETCA UCMONMbL30BaTh YNpo-
LLIEHHbIV METOA.

OueHKa ¢ NOMOLLLIO YNPOLLEHHOrO METOAA A0SHKHA OXBATLIBATL BCIO YCTAHOBKY, NPU 3TOM AOJPKHA Npu-
MEHATLCA AOCTaTOYHO KOHCEPBATUBHAS LUMPOKas krnaccudukaLms, AONyCKaloLWwas Hanm4ne noTeHUManbHbIX
UCTOYHMKOB yTeukn 6e3 yTouHeHus getanen. Npu aTom A0CTaTouMHO OOnblUME CEKLUMM YCTAHOBKM OTHOCAT K
30Ham C obLuen BbICOKON (30HbI knacca 0 unm 1) unu HM3KOM (30HA Knacca 2) CreneHbio onacHocTu. OnTu-
MarnbHbIA METOA OLIEHKM — METOZA, C UCMNONb30BaHWEM Habopa KpMTEpUEB, OCHOBAHHBIX HA OMNbiTE€ B OTpacnu
U noaxoaaLmx Ansa KOHKPETHOW YCTAHOBKU.

B ynpoLueHHOM MeToAEe cneayeT NPUMEHATL DONee LUMPOKME rPaHULIbI 30H, YTO NPUBOAMT K CNEAYIOLLM
pesyneraram:

a) 30HbI Kracca 1 6onbLIoro pasmepa;

b) 30HbI knacca 2 GonbLUOro pasmepa, BKniovatoLue B cebst 30HbI knacca 1 60nbLIoro pasmepa.

30HbI GonbLUEr0 pasmepa xapakTepHbl NPU UCMOMb30BaHUM YNPOLLEHHbLIX METO/0B, YTO CBSI3aHO C KOM-
NNEKCHbIM NOAX0A0M U HEOOXOAUMOCTLIO NPUMEHATL Bonee KOHCEpPBATMBHLIN METOA KnaccuduKkaumm 30H,
Korga €CTb COMHEHUA B OTHOLLEHUU NMPUCYTCTBUA ONMACHOCTU. C NMOMOLLIbIO 3TOr0 NoAxoaa MOXKeT ObITb onpe-
AeneH U30bITOYHbIA OTHOCUMTENbHBLIA PUCK NPU OLieHKEe 6e30NacHOCTU, YTO MOXKET MPUBECTU K YBENUYEHUIO
CTOMMOCTU YCTAHOBKK 3a CHET AONONHUTENBHOIO Yucna HGOGXO,EWIMOFO B3PbIBO3ALUULLIEHHOTO 060py}:|,OBaHVIH.

[Ina MeHee KOHCEpPBAaTUBHOTO U 6onee TOYHOrO ONPEeAEneHns rpaHuL, 30H B 3aBUCUMOCTU OT KOHKPETHO-
ro cny4yast MOXHO UCMOMb30BaTb CCbINKY HA HarmMsaAHbIe NPUMEpLl Unu 6onee nNoApOGHYIO OLIEHKY TOYEYHbIX
MCTOYHMKOB YTEUKM.

5.5 CovyeTtaHue OLIEHOK Ha OCHOBE pacyeTa TOYeYHbIX MICTOYHUKOB YTEYKU U NPUMEPOB

[onyckaercs Mcnonb30Barb COYETAHME OLIEHOK, OCHOBAHHbIX HA pacyeTax TOYeYHbIX UCTOYHUKOB yTeu-
ku (5.2) n npumepax (5.3), B 3aBUCMMOCTU OT KOHKPETHOIO Crny4yas.

5.6 CoyetaHne MeTO4OB OLIEHKM UCTOYHUKOB YTEUYKU U YNPOLLEHHbIX METOA0B

Vcrnonb3oBaHue pasnuyHbIX METOA0B MOXET ObITb YMECTHO ANs knaccucukaLmm 30H yCTaHOBKM Ha pas-
HbIX 9Tanax ee NPOEKTUPOBAHUS UMM HA Pa3HbLIX y4acTKax yCTaHOBKM.

Hanpumep, Ha HayanbHON CTaauM NPOEKTUPOBAHMUS A OMYCKAETCS UCTONbL30BaTh YNPOLLEHHbLIN METOA, YTO-
Obl HAMETUTbL PaCCTOsIHUA Mexay 06opyaoBaHMEM, NIAHMPOBKY U FPaHULbl YCTAHOBKU. YNPOLLUEHHBIA METOA MO-
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XeT ObITb €AMHCTBEHHBIM NPUEMITEMBIM METOA0M MU3-3a HEAOCTaTKa NOAPOGHLIX AAHHLIX 06 MCTOYHMKAX YTEUKN.
Mo mepe npoaBWKeHUs1 NPOEKTUPOBAHUS YCTAHOBKU U NOSIBIIEHUSI NOAPOGHLIX AAHHLIX O NOTEHLUMANbHbIX UCTON-
HUKax yTeukn Heobx0aMMO aKTyanu3avupoBaTthb krnaccudukauuio, ucnonb3ys 6onee nogpobHble METOALI OLIEHKM.

B psige cnyvaeB yNpoOLUEHHbI METO[ MOXET NPUMEHSATLCA K rpynne nogobHoro o6opyaoBaHMs Ha
yyacTKax yCTaHOBKM (Hanpumep, cekuusim TpybonpoBoAoB ¢ conaHuamu, TakuM Kak ctennaxm ans Tpy6), npu
3TOM Bonee noagpobHas oueHka OyaeT NPUMEHATLCA Ana 6onee 3HAYUTENbHBLIX MOTEHLMAanNbHbLIX UCTOYHUKOB
yTeuku (Hanpumep, Takux Kak NpeAoOXpPaHUTENbHbIE KNanaHbl, BEHTUMALMOHHLIE OTBEPCTUS, ra30Bble KOM-
Npeccopbl, HACOChI U NOA00HOEe 060py0BaHKE).

Bo MHOrMX Criyyasx Ans yCTaHOBMNEHMUS KNACCA 30HbI HEKOTOPbIX 9NEMEHTOB OOMNbLUMX YCTAHOBOK NPUMEHSI-
10T NpuMepbI knaccudukaumm, CoaepKalmecs B COOTBETCTBYIOLLUX HALMOHANBbHbLIX UMM OTPACTEBbIX NPaBunax.

MpumeyvaHus

1 MNpm ncnone3oBaHMM NPUMEPOB M3 KOHKPETHLIX MPaBuUil UK CTaHAapToB HEOOXOAUMO UCKITIOUUTL B3auMo3aMeHy
3TUX AOKYMEHTOB, €CIN B HUX NPUBEAEHbI O4UHAKOBLIE MPUMEpPbI, HanpuMmep, ecnu Kakoii-nmbo ctanaapT BeibpaH B kavye-
cTBe 6a30Boro Ans AaHHON paboveli NNOLWAAKA UMK AAHHOMO NPUMEHEHUS, He crepyeT 6e3 focTaTtouHoro o6ocHoBaHMs
NpWBOAUTL NPUMEPbI U3 APYroro cTaHaapTa, YTo6bl YMEHbLUNTL pasMep 30H.

2 [MNpu ucnonb3oBaHWM NPUMEPOB K3 OTpacreBbIX CTaHAAPTOB/NpaBWI UIN YNPOLLEHHBIX METOA0B He pa3peluaeTcs
Aenatb ccbinKy Ha ctaHaapT IEC 60069-10-1 B cootBeTCTBMM C TpeboBaHuAMM pa3fena 5.

6 CneumanbHbie METObl OLIEHKU

6.1 O6wan uicdopmauma

B cneayiomx pasgenax coaepxuTcst BBOAHas MHcopmauus No BONpocaM, KoTopble He0bxoauMo pac-
cMaTpuBaTh Npu KnaccucmkaLmmu NoTEHLMANbLHO B3PbIBOOMACHbIX 30H.

6.2 MCTOYHUKM yTeuku

[ns ycTaHOBNEHMs Knacca B3pbIBOOMACHOW 30HbI CNEAYET ONPEAENUTb UCTOUHUKN U CTENEHU YTEYKM.

Tak kak B3pbIBOOMACHAsA ra3oBas cpeaa MOXET BO3ZHUKHYTb TONbKO NMPU CMELLIMBAHUM FOPIOYETO ra3a unu
napa ¢ BO34yxOM, HE0OX0AUMO YCTaHOBUTL HanMuue niboro 3 roplynx MaTepuanos B paccMaTpuBaemon
30He. B nepsyto o4epeab AOMKHO GbITb YCTAHOBRNEHO, HAXOAUTCA NW FOPIOYUIA Fa3 unu nap (Takke, ropioune
KUAKOCTU M TBEPAbIE BELLECTBA, KOTOpble MOryT o6pasosaTb ra3 unu nap) BHYTPU TEXHOMOTUYECKOro 060-
pyaoBaHUs, KOTOPOE MOXET ObITb NOMHOCTLIO 3AKPLITLIM UAKU HE 3aKPLIThIM. [I0/KHO ObITb BLISABNIEHO TEXHO-
nornyeckoe o60pyaoBaHue, coaepxailee BHyTPU B3PbIBOONACHYIO ra3oByIo cpeay, 1 onpeaeneHbl NCTOYHUKN
yTEYKU ropiovnX BELLECTB, B pe3ynbraTe KOTOpbIX B3PbIBOONACHAA cpeaa MoXeT 06pa3oBaTbCs CHaPYXW.

Kaxkablil aneMeHT TexHonorudeckoro obopyaosaHus (HanpuMep, pesepsyap, Hacoc, Tpybonposoa, xu-
MUYECKUIA peakTop U Ap.) cneayeT paccMaTpuBaTh Kak BO3MOXHBIA UCTOYHUK YTEYKU FOPIOYEro BELLECTBA.
Ecnu aaHHbIii anemeHT 060pyaoBaHUA HE COAEPXUT Fropiovee BELLECTBO, OH HE CTAaHET UCTOYHUKOM 06paso-
BaHUs B3PbIBOOMACHOM 30HbI BOKPYT cebs. To ke OTHOCUTCA K aNeMeHTaMm, COAepXaLLyMM ropiovmne BeLecTea,
yTeuka KOTOpbIX B arMocdepy uckmnioueHa (Hanpumep, TpybonpoBoa C BLICOKUM Ka4€CTBOM CBapKku He pac-
CMarpuBaloT Kak UCTOMHMUK YTEYKM).

Ecnu TOT unu uHoi aneMeHT o06opyaoBaHNA ABNSETCA UCTOMHUKOM YTEUKM FOPIOYero matepuana B at-
Mocdepy, npexae Bcero Heo6xoaMMo onpeaenuTb CTENEHb UNKU CTEMEHU YTEYKU COrnacHO NpuBeAEeHHbIM
onpeaeneHnsiM Ha OCHOBAHUM YacCTOTbl U ANUTENBHOCTU YTEYKU. BCKpbITME OTAENbHBIX YacTel TEXHONornYe-
ckoro 060pyZ10BaHuSA, 3aKIMIOYEHHbIX B KOPNYC (Hanpumep, BO BPpeMsi 3aMeHbl (PUnbTpa Unu nepuoanyeckoro
3anonHeHus), CneayeT Takke paccmMaTpuBaTh Kak yTeuky. Mo npeanmkeHHON METOANKE KaXAyIo YTEYKY ropio-
Yyero BeLecTBa KrnaccuuumupyoT Kak NOCTOAHHYIO (HENPepbIBHYIO), NEPBOM UNU BTOPON CTENEHM.

YCTaHOBUB CTENEHb MU CTENEHU YTEYKU, HEOBXOAUMO ONpeAEnUTbL €€ UHTEHCUBHOCTb U Apyrue dakTo-
pbl, BAUSAIOLUME HA KINAcC U pasmepbl 30HbI.

Ecnu o6Luee Konu4ecTBO roproYero BeLecTsa, yTedka KoToporo BO3MOXHa, HE3HAaYMTENbHO, Hanpumep,
npu nabopaTtopHOM NMPUMEHEHUMN, HECMOTPS HA BO3MOXHOCTb CYLLECTBOBAHUS NOTEHUMANBbHON ONAacHOCTH,
JaHHYI0 MeToAMKY Knaccudmkaumm 30H He npumeHstoT. Cnocob knaccudukaumm B3pbIBOONACHBIX 30H ANA
Takux ycnoBui AomkeH 6a3MpoBaTbCs HA OLEHKE KOHKPETHOW CUTyaLUu.

Mpu knaccudpukaumm 30H Ans TEXHONOTMYECKOro 060pya0BaHMS, B KOTOPOM FOpioYee BELIEeCTBO CKU-
raetcsi, HanpumMep, Tonok Ans o6orpesa, neven, 60MNepPoB, ra3oBbiX TYyPOUH U T.4., HEOOX0AUMO Y4UTLIBATL
LMK MPOAYBKM, YCNIOBUS NyCKa U OCTAHOBKM.
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Mpu HeOGXOAMMOCTM KOHCTPYKLIMA HEKOTOPBIX 3aMKHYTbIX CUCTEM MOXET NPeaoTBPaTUTb U OrPaHUYNTb
40 NpeHedpexunMo Manoro pUCK yTeyku roptoumx marepuanos (cM. IEC 61285 [2]). Mpu knaccudukaumm onac-
HbIX 30H ANsA 3TOro 060pyA0BaHUA UMK YCTAHOBOK MOXET NOTpeboBaThCA creupansHas OLeHKa C LiEnbIo npo-
BEPKM MONHOr0 COOTBETCTBUS YCTAHOBKW NMPUMEHWMbIM CTAHAAPTaM MO NPOEKTUPOBAHMIO U 3KCMyaTaLuu.
Mpu npoBepke COOTBETCTBUS HEOOXOAMMO YYMTbIBATb KOHCTPYKLMIO, MOHTaX, SKCMyarauuto, TEXHUYEeCcKoe
obcnykMBaHue M NPOLECChl KOHTPONS. Pesynbratbl OLEHKM JO0MKHbI ObiTh AOMMKHLIM 06pa3om ochopmMneHbl ¢
y4yeToMm, ecnu notpebyeTcs, HauMOHamnbHbIX UK OTPACIEBbLIX NPABMIT.

TymaH (a3po30nb), 06pasyroLUACA NPK YTEYKE XUAKOCTU, MOXKET ObITh FOPIOYUM, AAXKE €Crnu Temnepa-
Typa XMOKOCTU HUXKE TOYKW BCMbILLKKM. [T0STOMY HE0OXx0anMO npeaoTepaLuate o6pasosaHue 06nakoB TymaHa
(cM. npunoxeHue F).

MpuUMeYaHe — XOTH a3po30ru SBMAOTCS MCTOMHUKOM ONACHOCTH, KPUTEPUM OLIEHKM, NPUMEHSIEMbIE B Ha-
CTOSLLEM CTaHAapTe A1 rasos U NapoB, He MOTYT NMPUMEHATLCA ANs aspo3oneii.

6.3 Knaccbl 30H

BeposTHOCTb NPUCYTCTBUSI B3PbIBOOMACHOI ra30BOl Cpefbl B 30HE, @ CNeA0BaTeNbHO, U €€ KNacc 3aBu-
CAT B OCHOBHOM OT CTEMEHW YTEYKM M YPOBHA BEHTUNALMW. BeiAensior cneayiowme Knaccel B3pbIBOONACHBIX
30H: 30Ha knacca 0, 30Ha knacca 1, 30Ha knacca 2. NpocTpaHcTBa He KnaccuduumupoBaHHbIe KaK B3pPbIBO-
OnacHble, OTHOCATCS K HEB3PLIBOONACHLIM 30HaM.

MpumedvaHus

1 MocTosiHHas (HenpepbiBHAas) yTe4ka obpasyeT, Kak NpaBuno, 3oHy knacca 0, yTedka NepBoil CTENEeHW — 30HY
kracca 1 1 BTOpo# cTeneHn — 30HY Kkrnacca 2 (cM. npunoxeHue C).

2 Ecnu 30HbI, cosfaBaeMble CMEXHBIMU UCTOYHWKAMKU YTEUKW, COBMELLAIOTCS M NPU 3TOM OTHOCATCSA K pasHbiM
Knaccam, o6nacTb COBMELLUEHWUSI OTHOCAT K Kraccy ¢ 66nbluM ypoBHEM B3pbiBoonacHoCTU. Ecnn coBMmelLatoLLecs 30HbI
OTHOCATCS K OAHOMY Kraccy, 06nacTb COBMELLEHNS OTHOCAT K 3TOMY Knaccy.

6.4 Pazmepbl B3PbLIBOONACHOM 30HbI

Pa3smepbl B3pbIBOONACHOW 30HbI 3aBUCAT OT NPEANonaraeMoro unm pacC4MTaHHOTO PaCCTOSIHUA, HA KO-
TOPOM CyLLECTBYET B3pblBOONAcHasi ra3oBas Cpeaa 4o Toro, kak oHa byaer pasbasneHa B BO3Ayxe A0 KOH-
LEHTpaLMK HIKE HUXKHETO KOHLIEHTPaLUOHHOTO NMpeaena pacnpocTpaHeHusa nnamenn. Obnacrb pacnpocTpa-
HEeHUA ra3a unu napa Ao ero pasbaBneHusi 40 KOHLUEHTpALMU HUXKE HUXHEro KOHUEHTPAUMOHHOro npeaena
pacnpocTpaHeHus nnaMeHu AomKkHa OLeHWBaTLCA MPU y4acTUu akenepra.

Bcerga He00X0AMMO yUuTbIBaTE BOSMOXHOCTb TOFO, YTO ras3, KOTOPbIA TSHKENee BO3Ayxa, MOXET NpucyT-
CTBOBaTb Ha y4aCTKax HUXKE YPOBHS 3emMnu (Hanpumep, B konoAuax U KOTNoBaHax), U 4TO ras, KOTOpbIN nerye
BO34YyXa, MOXET NPUCYTCTBOBATbL B NOMELLEHUAX Ha BbICOTE (Hanpumep, Ha Yeppakax).

Ecnu UCTOYHUK yTeUkM HaxoauTCs 3a npedenamu 30Hbl UMM B CMEXHOW 30HE, MPOHUKHOBEHUE 3HaUU-
TENbHOro KONIMYeCTBa roprodero rasa unu napa B 30Hy MOXHO NpeaynpeauTb COOTBETCTBYIOLUMMU CPEACTBa-
MU, HanNpumep:

a) MEXaHN4YEeCKUMUN NPENATCTBUAMMN;

b) noaaepxaHnem 4OCTATOYHOrO MOBLILUEHHOIO AABMEHUSA B AAHHOW 30HE N0 CPABHEHUIO CO CMEXHbLIMU
B3PbIBOOMACHLIMW 30HAMU A1 NPeAOTBPALLEHUA NPOHMKHOBEHUA B3PLIBOONACHON ra3oBoi cpeabl;

C) NPOAYBKOW 30HbI 4OCTATOYHbIM MOTOKOM CBEXEro BO34yxa, YTobbl BO34YX BbIXOAWUM U3 BCEX OTBEP-
CTUI, B KOTOPbIE MOXET BOWTW FOPIOYUIA ra3 unu nap.

Pasmepbl B3pbIBOONACHON 30HLI B OCHOBHOM 3@BUCAT OT NPUBEAEHHBIX HUXE XMMUYECKUX U PU3NYECKUX
XapakTepuUCTUK, OAHA YacCTb KOTOPLIX OTHOCUTCA K FOPIOYMM Marepuanam, a gpyrasg — K TeXHONOrMYECKUM
npoueccam. Npu OLEHKe BINAHUSI K&XKOOMO0 U3 NPUBELEHHbIX HWKE (PaKTOPOB HA pa3Mepbl B3PbIBOONACHON
30HbI UCXOAAT U3 TOTO, YTO XapPaKTEPUCTUKWU OCTamNbHbIX OCTAIOTCA HEU3MEHHbIMU.

6.4.1 MHTEHCMBHOCTb YTEUYKMU rasa unu napa

OT UHTEHCUBHOCTU YTEYKM 3aBUCAT pasMepbl B3PLIBOONACHOW 30HbI. IHTEHCMBHOCTb YTEYKU onpeaens-
eTcsa cneaylowmMn daktopamu:

a) reoMeTpuen UCTOYHNKA YTEYKU.

Moa reomeTpueli NOHUMAIOT PUNYECKME XAPaKTEPUCTUKU UCTOMHUKA YTEYKKU, Hanpumep OTKPbITYIO no-
BEPXHOCTb XXUAKOCTU, HEMMOTHOE (hnaHUeBoe coeanHeHune u ap. (npunoxeHus A u B);

b) CKOpPOCTbLIO NCTEYEeHUsI TOpIOYEro BeLLecTBa.

Ans KOHKPETHOTO MCTOYHMKA YTEYKM MHTEHCUBHOCTb YTEUKM BO3PACTAET C YBENMMYEHUEM CKOPOCTU UCTe-
YeHus ropioyero BellecTsa. Ecnu ropiodee BELLECTBO HAXOAMTCA BHYTPU TEXHONOIMYECKOro 060pyaoBaHus, To
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CKOPOCTb UCTEYEHUS 3aBUCUT OT AasnieHns paboyero npouecca u reoMeTpun UCTOMHUKA yTeuku. Pasmep obpa-
3yloLerocs npu uctedeHnn obnaka roprodero rasa unu napa onpegensaeTca CKOPoCTbI0 MCTEYEHUS U CKOPOCTbIO
pacceunBaHusi. a3 1 nap, NOCTynaloLwMe U3 MCTOYHKUKA YTEYKM C BbICOKOW CKOPOCTBLIO, 06PasyloT KOHYCOOOpasHylo
CTPYI0, KOTOpas, yenekasa 3a cobon Bo3ayx, obnagaer cnocobHOCTLIO «camopasbasneHusy. MNpu 3ToM pacnpo-
cTpaHeHue o0pasyloLencs rasoBoin cpeabl NPaKTUYECKU HE 3aBUCUT OT BO3AYLUHOMO NOTOKa. Ecnu xe yTeuka
MPOUCXOAUT C HU3KOI CKOPOCTLIO UMK CKOPOCTb YTEYKN YMEHbLUIAETCA U3-3a KaKkoro-nmbo npensaTcTBusi, TO CTPyA
pacceunBaeTca U ee «pasbaBneHne» U pacnpocTpaHeHue ra3oBoi cMeck ByayT 3aBUCETb OT BO3AYLUHOMO NOTOKA,;

C) KOHLIeHTpaLUm1en roploYvero BeLlecTsa.

MHTEHCMBHOCTb YTEYKM BO3PACTAET C YBEMUYEHWEM KOHLIEHTpaLMK roprovero napa unu rasa B BbICBO-
Boxxnaemoli cmecu;

d) ucnapsaeMoCTbIO roproYe i XXMAKOCTH.

McnapsemocTb 3aBMCUT B OCHOBHOM OT 3HAYEHMI AaBMNEHUS HACBILLEHHOTO napa u TennoTbl napoobpa-
30BaHUA roproden XUaKocTu. Ecnu 3HayeHne AaBreHusa HacCbILLEHHOro napa HEU3BECTHO, TO CNeaYyeT PyKo-
BOJCTBOBATLCA 3HAYEHUAMMN TEMNEPATYPbI KUMEHWS W BCTbILLKK.

B3apbiBOONacHasi rasoBas cpega He MOXET CyLEeCTBOBATb, €CNU TEMNepaTypa BCMbILWKU NPEBbILLAET
MaKCMManbHYI0 TemMMnepaTypy roptoden >MaKocTu. Yem Huxke Temneparypa BCrbILKK, Tem BonbLue pasmepsl
B3PbIBOONACHON 30HbI. ECNn roproyee BeLLecTBO NOCTYNAaeT B BO3AyX TakuM 06pa3om, UTo oOpasyercsi TymaH
(Hanpumep, nyTeM pacnblfieHns), To 00pa3oBaHWe B3pbIBOONACHOW CPeabl BO3MOXHO Npu Temneparype, Ko-
TOpas HWXe TemnepaTypbl BCbILLKK.

MpumeyaHus

1 TemnepaTypa BCMbILKA FOPIOHNX XUAKOCTER, OCOBEHHO ecnu 3TO CMECH, He SBMAETCA TOYHON (DU3UYECKOn
BENUYUHOW.

2 CyLecTBYHOT ABa cnocoba n3aMepeHns TemnepaTypbl BCMbILLKA: B 3aKPEITOM U OTKPLITOM Turmne. [ns AaHHOMN XWUA-
KOCTW TemnepaTypa BCrbILKW, M3MepEeHHas B 3aKpbITOM TUrmne, OyAeT HUXe, YeM TeMneparypa BCMbILLKK, U3MepeHHas B
OTKpLITOM TWrMe. Jns 3akpbiToro 06opyAoBaHua U Ana nofyydeHusa 6onee cTabunbHbIX pe3ynsTaTtoB CriefyeT UCMonbao-
BaTb TEMMNepaTypy BCMbILLKWA, U3BMEPEHHYIO B 3aKPLITOM Turme. MNpu Mcnonb3oBaHUK ropioyveit XXUAKOCTM B OTKpPbITOM 060-
PYAOBaHWU AoMyCcKaeTCs NPUMEHSTb TeMNepaTypy BCMbILLKW, NU3MEPEHHYIO B OTKPLITOM TUMMeE.

3 HekoTopble XUAKOCTU (HanpUMep, HEKOTOpbIE rarioreH3amelleHHbIE YITeBo0pOAbl) HE XapaKTepusyTcs TakuM
napamMeTpoM, Kak TeMNepaTypa BCMbILLKM, XOTS OHW M MOTyT 0Opa3oBbIBaTh B3pbIBOOMACHYHO ra3oByto cpeay. B atux cnyvasx
crefyeT cpaBHUBATL YCTaHOBUBLLEECH 3HAUEHWE TeMMepaTypbl XKUAKOCTW, COOTBETCTBYIOLEE KOHLEHTPaLMW HACLILLEHHOTO
napa npu HUKHEM KOHLIEHTpaLMOHHOM MNpeferne pacnpocTpaHeHNs nnaMeHun, ¢ MakCMManbHON TEMNEPATYPOIA XKUAKOCTH,

€) Temneparypomn >XKMaKocTu.
[aBneHune HacbILLEHHOro napa BO3pacTaeT ¢ POCTOM TeMneparypbl, YTO NPUBOAUT K YBENUYEHWNIO UH-
TEHCUBHOCTU YTEUKM.

MpuMmeyaHune — Temneparypa XuaKoOCTW NOCNE yTEMKN MOXKET BO3PAcTH, HANPUMep, 3a CHET HarpeToi NoBepx-
HOCTM 060pYN0BaHUS, B KOHTAKTE C KOTOPbLIM OHa HAaXOAUTCS, UN BLICOKON OKpyXalowwei TemnepaTyphl.

6.4.2 HMXXHUIA KOHLEHTPALMOHHLIN Npeaen pacnpocrpaHeHna nnameHun, HKMP
Ona naHHoro o6bema yTeuku ropiodero sewecrsa — yeM Hmxke HKMP, tem 6onblue pasMmepbl B3pbIBO-
0nNacHOW 30HbI.

MpuMeyaHue — ONbIT NoKasbIBaeT, YTo yTedka ammuaka ¢ HKMP 15% ot o6bemMa GbicTpo paccenBaeTcs Ha
OTKPLITOM BO3fyXe, NO3TOMY pasMepbl B3pLIBOONACHON 30HLI B 3TOM CIlyYae MOFYT CHUTATLCA HE3HAYUTENbHBLIMU.

6.4.3 BeHTunsauusa

a3 unu nap, BbliaensoLMINCA B arMocdepy, MOXET ObiTb pazbaBneH 3a cyet aucnepcuu unu auddysum
B BO34yXe /10 TAKOW CTEMEHM, YTO €ro KOHLIEHTpaLunA MOXeT crtatb Hwke HKIMP. BeHTunauus, 1.e. nepemMewyeHue
BO34yXa BOKPYF MCTOYHUKA YTEYKM, CNOCOGCTBYET AUCNEpCUM roproyero rasa. Hanuuve seHTUnALMK u ee ypo-
BEHb OKas3blBalOT BNUSIHUE HA BO3MOXHOCTL 00pa3oBaHusi B3pbIBOONACHOW Fra30BO Cpeabl U TEM CaMbIM BAUSIOT
Ha KNnace 30HbI.

Mpu yBenMueHUn ypoBHSI BEHTUNSILMMW pa3Mepbl B3PbIBOONACHOW 30HbI YMeHbLualoTCA. O6bekThl, npe-
NATCTBYIOLLUME BEHTUNSILMU, MOTYT YBENUUMTL Pa3mepbl 30Hbl. C APYrON CTOPOHLI, Takne NPEnsATCTBUA, Kak
nepeMbIYKM, CTEHKU UM NOTOJIKK, MOTYT OFpaHU4YUBaTh Pa3mepbl B3PbIBOOMACHON 30HbI.

MpumevyaHus

1 Byaka komnpeccopa ¢ 605bLWMM BEHTUNALMOHHEIM OTBEPCTUEM B KPbILLE U C AOCTATOMHO OTKPLITEIMU GOKOBUHA-
MU ANA cBOBOAHOrO NPOXOXAEHNSI BO3AYyXa Yepe3 BCE YacTU COOPYKEHUS CHUTAETCSA XOPOLLO BEHTUIMPYEMON U JOMKHA
paccMaTpuBaTbesl Kak OTKpbITasi 30Ha (TO eCTb, CO CPEAHUM YPOBHEM M XOPOLUEN FOTOBHOCTBIO BEHTUNALMK).

2 YeuneHune ABUXEHUS Bo3yxa Taloke MOXET NOBLICUTL MHTEHCUBHOCTb YTEYKN Napa W3-3a yBeNUYEHU UcnapeHus
€ OTKPbITbIX NOBEPXHOCTEN XUAKOCTH.
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6.4.3.1 OCHOBHbIE TUMNbI BEHTUNALUU

BeHTUnsAUMa MOXET OCYLLECTBNATLCA MyTEM NEepeMeLeHus Bo3ayxa 3a C4eT BeTpa w/unu nepenaga
Temnepartypbl UNK 3a CYET UCKYCCTBEHHbIX CPEACTB, TAKUX KaK BEHTUNATOPLI. Paznuyalor ABa OCHOBHbIX Buaa
BEHTUNALMKU:

a) eCTEeCTBEHHYIO;

b) NCKYCCTBEHHYIO (0OLLYIO NN MECTHYIO0).

6.4.3.2 MNponsBoanTENBHOCTb BEHTUNALUK

Hanbonee BaxkHbiM (haKTOPOM SBMSAETCS NPOU3BOAUTENBHOCTb BEHTUNSALUMMU, T.€. KPaTHOCTb BO34YyXO-
obMeHa, COOTBETCTBYIOLLAS TUMY, PACMOSIOXKEHUIO UCTOMHUKA YTEYKN U UHTEHCUBHOCTW YTEYKN FOPIOYEro ma-
Tepuana. Yem BbILLE YPOBEHb BEHTUNALMU C YHETOM BO3MOXHOW MHTEHCUBHOCTU YTEUKU, TEM MEHbLUE pas-
Mepbl 30H (B3pbIBOONACHbIX 30H). Mpu AOCTAaTOMHO BbICOKOW NPOWU3BOAWUTENBHOCTU BEHTUNALUKN ANSt AAHHON
MHTEHCUBHOCTM YTEYKW pa3Mep B3PbIBOOMACHOW 30HbI MOXET ObiTb YMEHbLUEH A0 NPeHebpexmumo Manoro
(B3pbiBOBE30ONACHAsA 30HA).

MpuMepbl U NpakTU4eCKUe peKkoMeHgaLmmn No BbIOOPY YPOBHS BEHTUNALMU NPUBEAEHDLI B NPUITOXEHUMU C.

6.4.3.3 [OTOBHOCTb BEHTMNALNUMU

OTOBHOCTb BEHTUNALMK OKa3bIBAET BMUSHME HA NMPUCYTCTBUE UMW BO3MOXHOCTb 06pa30BaHusi B3pbIBO-
OnacHoW razoBon cpeasl U, CnegoBaTenbHO, Ha KNacc 30HbI. 10 Mepe CHUXEHUA rOTOBHOCTU UMW HAOEXHOCTU
BEHTUMALMMW NOBLILLAETCA BEPOSATHOCTb OTCYTCTBUSA paccenBaHus ropiounx cped. Knaccudukaums 30H CTaHo-
BUTCS Bonee CTPOrow, T.e. 30Ha knacca 2 MoXeT ObITb MU3MeHEeHa Ha 30HY knacca 1 unu gaxe 0. PykosoacTtso
no onpeaeneHnto roTOBHOCTU BEHTUNALUMMN NPUBEAEHO B NpunoxeHuu C.

MpuMedyaHue — CoveTaHNe TaKUX XapaKTEPUCTUK, KakK YPOBEHb BEHTUMNSALMW U €€ rOTOBHOCTL, NO3BONSET
paspaboTaTb KONMMYECTBEHHbIA METOZ OLIEHKW Knacca 3oHbl (npunoxeHue C).

6.4.4 OTHOCUTeNbHasA NMOTHOCTb ra3a unu napa npu yreyke

Ecnu ra3 unu nap 3HauuMTenbLHO nerdye Bo3gyxa, To OH BygeT NnogHuMaTbes BBEPX. ECnu e OH 3Hauu-
TENbHO TAXENEee BO3ayxa, TO OH OyAeT CKannMBaTbCA HA yPOBHE 3emnu. MpOTSXEHHOCTb 30HbI B FOPU3OH-
TanbHOM HanpaBneHUKn Ha ypoBHEe 3eMnu Byaer Bo3pacTarb C yBeNMUYEHUEM 3HAYEHUA OTHOCUTENBHOW NNOT-
HOCTM rasa unum napa, a NnpoTsKEHHOCTb B BEPTMKANIbHOM HanpaBneHun Haj UCTOMHUKOM Byaer Bo3pactartb ©
YMEHbLUEHNEM 3HAYEHUSA OTHOCUTENLHOM NMNOTHOCTMU.

MpumedaHus

1 a3kl UnK Napbl CO 3HAa4EeHWEM OTHOCUTENBHOW NNOTHOCTU MeHee 0,8 AoMKHBI paccMaTtpuBaThes kak bonee ner-
Kue, 4eM BO3AYX, €CNN Xe OTHOCUTENbHas NNoTHoCcTL Gonee 1,2, To NpegnonaraeTcs, YTO OHU TAxenee Bo3gyxa. Ecnu ot-
HOCUTENbHAA NNOTHOCTb rasa UMW Napa HaxofWUTCA B AUaNa3oHe Mexay 3TUMU 3HaYeHUAMU, TO CrieyeT paccMmaTpuBaTb
o06a 3T ycnoBus, a ra3 MOXeT NepemeLLaThCs BBEpX UMW BHU3 BMECTE C BO3AYLUHBIM NOTOKOM.

2 MeaneHHas yTedka rasoB WUnu napoB fnerye Bo3gyxa, KoTopble NogHUMaloTCA BBEPX, ObICTPO paccensaeTtcs; npu-
CYTCTBUE KPOBNW, OAHaKO, 0653aTeNnbHO pacluMpuT 30HY pacnpocTpaHeHusi rasa nog Hel. Ecnu yteuka npoucxogut c
GonbLUoii ckopocTbio cBOGOAHON CTpyeid, ileiicTBME CTPYW, HECMOTPSA Ha TO, YTO OHa 3axBaTbIBAET BO3AYX, pa3basnsioLLmii
ras unu nap, MOXeT YBENUYUTL pasMepbl 30HbI, B KOTOPOW KOHUEHTpauus raza/ra3oBoil CMeCH ocTaeTcsl Ha ypoBHe BhlLLe
nx HKMP. Mpwu yTeuke rasos nerde Bosgyxa nof BbLICOKUM AaBNEHWEM ra3 MOXeT OXNaguTbCs U, Takum o6pasom, ero or-
HOCUTENBHAA NNOTHOCTL YBENUYUTCS. BbiAENMBLUKMIACS ra3 MOXET CHavana BecTn cebsa kak 6onee TsXenblin, 4em BO3AYX,
[0 BOCCTAHOBNEHNS HOPMasibHOW MITOTHOCTHM.

3 MeaneHHas yTedka rasoB unv napoB TsXernee Bo3gyxa 6yaeT NpoUCXoAUTL B HUCXOASALLEM HanpaBneHuu, U rasbl
MOTYT pacnpoCTpaHATLCA Ha GofbluMe pacCcTOsIHUA Mo 3emne, Npexae YeM npousoigeT ux 6esonacHoe pacceuBaHue 3a
cyeT atmocdepHoit Auddysuun. MNostoMy ocoboe BHUMaHWe cnepyeT yaensTb Tonorpacdun nioboit paccmaTpuaemMoii
NNoLWaakK, a Takke OKpyXaloLWmx 30H, YTobbl onpeaenuTb, 6yayT NW rassl UNKU Napel cobnpaTtbea BO BNaguHax unum cre-
KaTb MO HAKMOHHLIM NIOCKOCTAM Ha Goree HU3kue ypoBHWU. Ecnmn yTeuka nponcxofuTt ¢ GonbLuoii cKopocThio cBoGoAHOM
CTpyeW, CTpys, 3axBaTbiBas BO3AYX, MOXET CHU3UTL KOHLEHTPaLUIO ra30BO3AYLLHOA cMeck A0 ypoBHSA Huxe ee HKIP Ha
3HaYUTENBLHO 6oNee KOPOTKOM pacCcTOSAHUK, YeM B criydae MeANEHHON yTedku.

4 Heobxogumo cobniogatb 0CTOPOXHOCTbL NpU KnaccudukaLmm 30H, COAepXaLux KpUoreHHble roprodue rasel (Ha-
npuMep, CXWKEHHBIN NPUPOAHLINA ras). Belgensiowmecs napbl MOryT ObITh TsKenee Bosgyxa npu HU3KUX TemnepaTypax u
CTaHOBATCA Nerye Bosfyxa nNpu Temnepatype, NpubnmkaroLenca K Temneparype okpyxaroLlei cpefbl.

6.4.5 lononHuTtenbHble NapamMeTpbl, KOTOPbleé HEOOXOAUMO YYUTLIBATL

a) Knumarudeckue ycnosus.

CkopocCTb paccenBaHusi rasa unu napa B atMmocdepe yBenuunuBaeTcs ¢ yBenmyeHmem ckopocTu BeTpa,
HO AnA Havana TypOyneHTHON auddy3um Heobxoauma MUHUMANbLHas CKOPOCTb 2 — 3 M/C; HUXE 3TOro 3Ha-
YeHUs1 NPOMCXOAUT NEPEMELLIEHUE ra3a UK napa cnoem, U paccTosiHue paccesiHus 4o 6e30nacHoro ypoBHSA
3HaYUTENBLHO yBenuyYuBaeTcs. Ha yyactkax TeXHONOrn4eCckon YCTaHOBKM C GONMbLUMMKU pesepByapaMu unu
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KOHCTPYKUMAMKU AOCTaToMHas TypOYNeHTHOCTb MOXET CyLLEeCTBOBATb AAXKE MPU CKOPOCTU MeHee 2 M/C, YTO
cnocoBCTBYET paccemBaHunio u auddyanm rasa unu napa.

MpumeydyaHunsa

1 B npunoxeHun C (cm. C.4) ckopocTe BeTpa 0,5 M/c paccmaTpuBaeTca Kak JocTaTodHasa ANSA ONpeaenieHnsa Hop-
Mbl pa3baBneHust YTEYKN roptodero rasa BEHTUNAUMEN BHe nomelleHus. JonyckaeTcs ucrnonb3oBaTk 3To Gonee HU3Koe
3Ha4eHne CKOpPOCTM ANA faHHOW Lienu, 4ToBbl COXpaHUThL KOHCEPBAaTMBHbIA NOAXO0A, XOTS 06LLenpu3HaHo, YTo U3-3a nepe-
MELLeHUs CroeM pesynbTaThl pacyeTOB MOTYT OKa3aTbCs HEKOPPEKTHLIMMU.

2 Ha npakTuke TeHASHLMSA K NepeMeLLleHnIo CNoeM He YYUTLIBAETCH NpU Krnaccudpmkaumm 3oH, T. K. ycrnoBus ans
BO3HWKHOBEHMWS STOW TEHAEHLMM CO3at0TCA PEAKO U CYLLECTBYHOT KpaTkoBpeMeHHO. OfHaKo, eCriv BO3MOXHbI ANNTemNb-
Hble nepuogbl BPEMEHU C HU3KOW CKOPOCTLIO BETPa B KOHKPETHLIX YCIMOBUSAX, TORAa NpU onpejeneHun pasmepoB 30HLI
HeoBxo4MMO y4UTLIBaTb, YTO ANa obecnedeHust paccesHUA TpebyeTes AONONHUTENBHOE PacCTOSHUE.

b) Tonorpachus.

MNOTHOCTb HEKOTOPbLIX XMAKOCTEW Gonee HU3Kkas, YeM NNOTHOCTb BOABLI, U OHU MNOXO CMELUNBAKOTCS C
BOJOW: TaK1e XUAKOCTU MOTYT pacTeKaTbCs MO NOBEPXHOCTU BOAbI (HA 3eMne, B APEHaXHON cucTeme npega-
NPUATUA UK B TpaHLlee Ans Tpybonpoeoaa) U 3aTEM MOXET MPOU3OWTU UX BOCMMaMEHeHWe B MecCTe, yaa-
NEeHHOM OT MecTa YTeYKU, YTO MOXET CO3JaTb OMACHOCTb Ha B0SbLUNX y4aCTKaX TEXHOMNOIMYECKUX YyCTaHOBOK.

MnaHuMpoBKa NPeANPUATASA OIHKHA NO BO3MOXHOCTU CNOCcO6CTBOBATL BLICTPOMY pacCenBaHuUIO B3pbi-
BOOMNACHOWN rasoBoi cpebl. YYacTKM C OFPaHMYEHHON BEHTUNAUMERN (HanpuMep, KONoALbl UK TpaHLUEK), Ko-
TOpble B ApYyrom criyyae mornu 6bl ObITb OTHECEHbI K 30HE Knacca 2, AOMKHbl paccMarpnuBaThCsl, Kak OTHO-
CALLUMECSH K 30He knacca 1; ¢ ApYyroi CTOPOHbI, OLIEHKa LUMPOKUX HErnyBoKUX NOHWKXEHWUI, UCNONb3YEeMbIX ANs
HaCOCHbIX CUCTEM unu Tpyo, He TpeByeT Takoro CTPOroro NoAxoaa.

7 lokymeHTauus

7.1 O6Me NonoxeHus

Pasnu4Hble stanbl npoBeaeHUa knaccudukaumm 30H AOIKHbI ObITb OTPaXKEHbI B AOKYMEHTax. B Hux co-
[epXKaTbCsi OTHYETbI U CChIMKKM Ha BCIO UCMONb3yeMyto uHopmaumio. NpuMepamMm UCnonbL3yemMbiX METOAOB U
UHGOPMaLUKN MOTyT BbIThb:

a) pekoMeHAaumm, coaepaLmecs B COOTBETCTBYIOLUMX NpaBunax (HopMax) u craHgaprax;

b) xapakTepucTuku gucnepcun rasa u napa u COOTBETCTBYIOLLME PACHETI;

C) pesynbTaTbl CPABHUTENBHOMO aHaNU3a XapakTepUCTUK BEHTUNATOPOB U NApaMETPOB YTEYKN TOPIOYNX
BeLLEeCTB Ans oUeHKU 3PPEKTUBHOCTU BEHTUNALMMN.

JormkeH BbITb COCTABIEH NEPEYEHb XapakTepUCTUK, UMEIOLLIMX OTHOLLIEHUE K Knaccudukaumm 30H, Bcex
ropioYmnx BeLLECTB, UCNOMNb3yeMbIX B TEXHONOMMYECKOM NPoLecce, KOTOPLIN A0MKEeH 00813aTenbHO BKMoYaTh B
cebs 3HaYEeHNA MOMNEKYNSIPHOW MACChl, TEMNePaTypbl BCMbILLKM, TEMNEPATYPbl KUNEHUA, TeMNepaTypbl CaMo-
BOCMJIAMEHEHUS, AABNEHUSA U NAOTHOCTU Napa, KOHUEHTPaLMOHHbIX NPeaenoB pacnpoCTPaHeHUs NnaMeHu,
rpynny B3pblBOONACHbLIX cMecei u TemnepatypHbiin knacc (IEC 60079-20-1). Mpumep Takoro nepeyHs npu-
BeaeH B Tabnuue Al.

Pesynbratbl paboThbl N0 KNaccudukaumm 30H U BCe NOCNEAYIoLmMe U3MEHEHUS JOMKHbI ObITb 3aHECEHbI
B npotokon. Mpumep Takoi 3anucu npuseaeH B Tabnuue A2.

HokymeHT no knaccudukaummn 30H AoMkeH ObiTb akTyanu3upyembiM JOKYMEHTOM, B KOTOPOM AOSMKEH
ObITb yKa3aH MeTod, UCMONbL30BaHHbIN ANa knaccudukaummn 30H. MNpu BHECEHUM U3MEHEHUIN B YCTaHOBKY B
3TOT AOKYMEHT BHOCAT nonpaeku. ECnu ucnonb3yeTcsa WHOW MeToa knaccudukaumm 30H, KpoMe mMetoaa pac-
YeTa UCTOYHUKOB YTEUKM, TO CCbINIAaTbCA HA HACTOALWMI CTAHAAPT He aonyckaeTca. [Mpu ucnonb3oBaHUN METOo-
Aa pacyeTta UCTOMHMKOB YTEYKW B COMETAHMU C APYTMMU METOAaMU B COOTBETCTBUM C pasaenom 5 knaccudm-
Kauus, BbINONHEHHas C NPUMEHEHUEM APYrMX METOAOB, A0IKHA ObiTh YETKO 0003HaYeHa KaK UCKNIoYeHne ns
HacToAwWero ctaHaapra.

7.2 Yeprexu, nepeyHn TEXHMYECKUX XapaKTepucTuK u Tabnuubl

JoKkyMeHTbI NO knaccudukaummu 30Hbl MOTyT ObITb COCTaBMNEHbl B NEYaTHOM BUAE SN B BUAE ANEKTPOH-
HOTO IOKYMEHTA M AOIDKHbI COAEPXAaTb YEPTEXN U NMPOEKLMM MU NPOCTPAHCTBEHHLIE MOAENU, HA KOTOPbIX
noKasaHbl KNacc M pasmepbl 30Hbl U yKasaHbl TEMNepaTypa CamoBOCNNaMeHEeHUs!, TeMNepaTypHbIii Krnacc
M KaTeropus razoBoii CMecu, onpeaensoLas rpynny u noarpynny o60opyaoBaHus.
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Ecnu Ha pasdMepbl 30HbI OKa3bIBAET BMUSHWE TOMOrpadusi NOBEPXHOCTU, 9TO OOCTOATENLCTBO TaKXkKe
JOIMKHO ObITb OTPAXXEHO B OKYMEHTaLUN.

JononHuTenbHO JOKYMEHTHI AOMKHbLI COAEPXKaTb CNeayoLLyto MHopMaumnio:

a) pasMeLleHne n onucaHme UCTOYHUKOB yTeuku. Ons KPYMHbIX W CNOXHbLIX YCTAHOBOK MMM TEXHOMO-
rMYeCKUX y4aCTKOB PEKOMEHAYETCS NPOHYMEPOBATb UCTOYHMKM YTEYKM, YTO obrnerynT paboTy ¢ nepeydHamu
TEXHONOTNYeCKUxX AaHHbIX NO Knaccmcbmxaumm N C YyepTexxamu;

b) pacnonoxeHue NPOEMOB B CTPOEHUAX (Hanpumep, ABEPU, OKHA, BXOAHbIE WU BbIXOA4HbIE OTBEPCTUA
CUCTEMbI BEHTUNALUK).

Mpu knaccudukaymm 30H NpeanovTeHne cregyert otaaBaTb 0003HAYEHMAM, YKa3aHHbIM Ha pUCYHKe A.1.
O6bsACHEHUE YCNOBHbIX 0003HaYEHUI 4OMKHO ObiTb AAHO Ha Kaxaom vepTexe. MoxeT notpeboBaTbecsa UC-
nonbL30BaHMe AOMOMHUTENBHLIX CUMBOJIOB, €CNM 060pyAOBaHNe, OTHOCALLEECH K pasnuyHbIM rpynnam/noa-
rpynnam u/unu TeMnepaTypHbIM Knaccam, UCMOMb3yeTCA B 30HE OAHOrO Knacca (HanpuMmep, B 30HE krnacca
2 lIC T1 vnu 30He knacca 2 IIAT3).
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MpunoxeHue A
(cnpaBouHoe)

PekomeHayeMble coopMaTbl ANt ocpopMIeHUss AOKYMEHTaLuu

O O OO0 00O
OO O OO OIOINO
O O O 00O 00 O0
O O OO0 000 O0

3oHa knacca 0

3oHa knacca 1

7

30oHa knacca 2

PucyHok A.1 — MNpeanouTUTeNbHbIE 0603HaUYeHNs NpU KnaccudrKaLm B3pbIBOONACHbIX 30H
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Tabnuya A1—WcxoaHble AaHHbIE M MoKasaTeny No Knaccudukalum B3peIBoonacHblX 30H — YacTb |: MepeyeHb U XapakTepucTUKU roproYmnx BELLECTB

YcTaHoBka: YepTex:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
loprounii matepuan WcnapsemocTb?) HKMP Ex-cBoiicTBa
KaTte-
ropus
Mnot- MNokasa- P
Temne- B3pbl-
Mone- HOCTb Tenb no- Tem- Tewm- Has-
Temne- paTypa BO- Hpyras
Kynsap- rasa rno nmTpon.l nepa- nepa- neHuve o Tem-
Hau- Xnmm- paTtypa camo- %o onac- WHop-
y Haq OTHOLLIe- agua- Typa Typa napa Kr/ y nepa-
Ne MeHo- YecKui BCbILL- BOC- 06. 3 How . Mauus
Macca HUIO K baru- nnas- Kune- npu M TYPHbIN
BaHue cocTas KW, nna- o cmecu 1 3ame-
(kr/ nnoT- Yyeckoro o neHus, HUS, 20 °C, Knacc
C MeHe- o o (rpynna YyaHug
MOrb) HOCTU pacLm- N C C kMa
HK],°C obopy-
BO3Jyxa peHus, v
Josa-
HWA)

3) OBLIYHO 3HaYeHWe AaBneHNs Napa NPUBOAUTCS, HO NPU ero OTCYTCTBUM MOXHO BOCMOMNL30BATLCA 3HaYeHWeM TeMnepaTypbl kunenus [(cM.6.4.1 nepeuncrierne d)).
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> Tabnunuya A2— VcxofHble AaHHble U NoKasaTeny no Knaccudukalmm B3pbIBOONacHbIX 30H — YacTb Il MepeyeHb MCTOYHMKOB YTEYEK ropiodux BellecTs

€102-1-01-6.009 D31 L1001

YcTaHoBKa: YepTex/
30Ha: Cxema
1 2 3 4 5 6 7 8 9 10 11 12 13

Ne WCTOUHMK yTeuUKK [oprounii matepuan BeHTUNAUMA B3pblBoonacHas 3oHa
Onuca- |Pacno- |CTeneHb|Homep ro- Coctos- | Tun® [ YposeHs®) | FoToBHOCTE®) | 30Ha Pa3amepbl 30Hbl, M | Cebinkal) | Opyras
Hue noxe- |yTeukn? |prodero Be- Hne® Knacca NHOp-
HWe wecTtea B Mauwus
b) Temne- |[[aBne- !
nepevHe patypa, |Hve u/vnu 3a
°C " vna MeuaHus
no Bep-|no ropu-
TUKanu |3oHTanm

8) H — HenpepblBHas (NocToaHHas); B — BTopas cTeneHs; [ — nepeas cTeneHb.

b) Cm. vacTb |.

©) M — ra3; > — xuakocTb; CI — CKIKEHHBIA ras; T — TBEpAOE BELeCTBO.

9 E — ecTecTBeHHas; Ml — uckyccTBeHHas.

) Cm. npunoxenue C IEC 60079-10-1.

" MpueecTu cebinky Ha NpaBuna, ecriv OHWM UCMONBL3YIOTCS, UMK CChINKY Ha pacyeTsl.
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lMpunoxeHune B
(cnpaBouHoe)

anMepbl UCTOYHUKOB U UHTEHCUBHOCTHU YTEUYKU

B.1 TexHonornueckas yctaHoBKa

Mpumepsl, NpUBOAUMEIE HUXE, HE 06s3aTenbHO NpefHa3HavYeHbl ANA NPAMOro UCNONb30BaHUA U MOryT ObiTb U3-
MeHeHbl B 3aBUCUMOCTUN OT 0cOBeHHOCTel TexHomnormyeckoro obopyzoBaHnusa u ycnosuin pa6OTbI‘ HekoTopble BuabI o6o-
pPyAOBaHUA MOMYT UMETb HECKONbLKO CTENEHENH YTEUKN.

B.1.1 ICTOYHNKN NOCTOAHHON YTEUKM:

a) NOBEPXHOCTL roptovelt XUAKOCTN B 3aKPLITOM pe3epByape C MOCTOSAHHO OTKPLITEIM B aTMoC(epy BEHTUISALIMOH-
HbIM KaHanowm;

b) NoBEpXHOCTL roptoveit )KMAKOCTN B pe3epByape, KOTOPbIA OTKPLIT HENPEPLIBHO UKW B TEYEHWE ATTUTENbHBIX Me-
pUOf0B BpeMeHH.

B.1.2 cTouHNKM yTEUKNU NepBOi CcTeneHu:

a) yNnoTHEHWUs HAacOCOoB, KOMNPECCOPOB UM KIlanaHoB C YTEMKOM roplovero BELLeCTBa B HOPMasbHOM pexuMe paboTi;

b) yctpoiicTBa oTaeneHus Boabl B pe3epByapax C ropiodeil KUAKOCTBIO, U3 KOTOPbLIX BO3MOXHA yTeuka roptoyero
BellecTBa B aTMOcepy B Npouecce BbiMycka BOAbLI B HOPMasisHOM pexnume paboTel;

c) ycTpoiicTea oT6opa npo6, Yepes KOTopble BO3MOXHA yTeuKka roproHero BelecTBa B HOpMarnsHOM pexuMe paGoTh;

d) knanaHel c6poca, BEHTUNALUMOHHBLIE KaHambl W Apyrue OTBEPCTUS, Yepes KOTOpble BO3MOXKHA yTeuKa roproyero
BeLLEeCTBa B HOPMasIbHOM pexumMe paboThl.

B.1.3 UcTouHNKM yTEUKN BTOPON CTENEHN:

a) YMnroTHEHNs1 HAacOCOB, KOMNPECCOPOB U KIanaHoB, Yepes KOTOpbIe YTeuYKa roplovero BellecTsa B HopMaribHOM
pexume paboThl He BO3MOXHA;

b) dhnaHupl, coeguHeHNsi U TPyGHbIE (PUTUHMM, Yepes KOTOpbIe YTeHKa roprovero BelllecTBa B HOpMarnbHOM pexume
paboTbl He BO3MOXHaE;

C) ycTpoiicTBa oT6opa Npod, Yepes KOTOpbIE yTeuKa roplovero BeLecTBa B HOPMaSibHOM pexnMme paboTel He BO3-
MOXHa;

d) knanaHsl c6poca, BEHTUMNALMOHHbIE KaHarbl U Apyrie OTBEPCTUS, Yepes KOTOPLIE yTeuKa FOpHoYero BellecTsa B
HOpMarbHOM pexuMe paboThbl He BO3MOXHA.

B.2 Mpoembl

rlpVIMepbl, npueoguMble HWXe, He NpedHasHa4YeHbl 4nA obsaszarensHoOro NPUMEeHEeHNA, TaK KaK UCTOUHUKN YTEYKU
MOTYT USMEHSTLCH B 3aBUCUMOCTU OT KOHKPETHOR cUTyaLum.

B.2.1 MpoeMbl Kak BOSMOXHble UCTOMHUKU YTEUKU

MpoeMbl MeXAy 30HaMU CNeAyeT paccMaTpUBaTh Kak BO3ZMOXHbBIE UCTOUMHUKA YTEUKM.
CTeneHb yTEYKN 3aBUCUT OT:

- Kracca npuneraroemn 3oHebl;

- 4acTOTkl U 4NUTENBHOCTU HAaXOXAEHNUS NPOEMOB B OTKPLITOM COCTOSIHUY,

- 9P EKTUBHOCTU CPEACTB, UCMOMb3YEMbIX ANS YNSIOTHEHWIA NN COeLUHEHWIA;

- Pa3HOCTU 3HaYeHWIA faBneHNn Mexzay 3oHamu;

- nnowagun npoema.

B.2.2 Knaccudukauusa npoemoB

Mpoembl nogpasgenstoT Ha TUNLl A, B, C, D B COOTBETCTBUM CO CreAYHOLWUMU NpU3HaKkamu.

MpoemMbl TUNa A, OTNMYaIOLLMECs MO XapakTepucTukam oT npoemos Tunos B, C unu D.

Mpumepsil:

- OTKpbITbIE OTBEPCTUA ANA AOCTYNa WNW MOABOAA CETER, HanpuMep, BEHTUIIALMOHHEIE Kopoba unn Tpy6kl, npo-
XoAsiLmne Yepea CTeHbl, NOTONKW U NorbI;

- 4acTo OTKpblBaeMble Npoemsbl;

- CTauMoHapHble BEHTUNALMOHHbIE 0TBEePCTUA B MOMELLEHUAX, CTPOGHUAX M NPOEMBI, aHanorn4Hele npoemMam Tu-
nos B, C n D, koTopble 0TKPLIBAKTCA YacTo UNKU OCTAKTCA OTKPLITEIMUA ANUTENBHOE BpeEMS.

Mpoemel TvNa B — HopMarbHO 3aKpbiTele (HanpuMep, aBTOMaTUYECKW 3aKpblBaroLLMECs) U PefKo OTKpblBaeMble
NpPoeMbl, XOPOLLO YMIOTHEHHbIE B 3aKPbITOM COCTOSIHUM.
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Mpoembl TNa C — HOpMarnbHO 3aKpbiThie (HaNPUMEP, aBTOMaTUYECKW 3aKpbIBAIOLUECS) U PEAKO OTKpbiBaeMble
MPoeMbl, XOPOLIO YIITOTHEHHbIE C MOMOLLLIO COOTBETCTBYIOLMX NpUCNocoGneHuii (HanpuMep, Npoknagok) no Bcemy ne-
PUMETPY, UMK COMeTaHUe NoCneaoBaTeNbHO PacnonoXeHHbIX AByX NPoeMoB TUNa B ¢ HezaBUCUMEIMU NpUcTocobneHnaMu
AN aBTOMaTUYECKOro 3aKpbITUA.

Mpoembl TUNa D — HopMarnksHO 3aKpbIThle, COOTBETCTBYIOWME NpoeMy Tuna C, OTKpbiBaeMble TONBKO C MOMOLLbIO
crelmarnbHbIX UHCTPYMEHTOB UMW B aBapuiiHbIX cUTyauusx. 3TO XOPOLWO YNMOTHEHHbIE NpoeMbl, Hanpumep, ceTeBble
npoxofbl (BEHTUNALWMOHHBIE KOpoGa, Tpy6bl) UK codeTaHne NocnefoBaTenbHO PacnonoXeHHLIX 0fHoOro npoeMa Tuna C,
npunerarLLero K onacHoii 3oHe, U ofHoro npoema Tuna B.

Tabnuya B.1— BnuaHue Tna npoema Ha cTENEHb YTEYKU

CTeneHb yTeuku 13
NpoemMoB, paccMaTpuBaeMbix
B Ka4eCcTBe UCTOYHUKOB
yTeuku

Kracc 30Hbl, U3 KOTOPOl BO3MOXHA
yTeuka roprovero rasa unu napa yepes Tun npoema
npoem

MocToAHHas
(MocTosiHHas)/MNepBas
Btopas
Btopas /YTeuka oTcyTCTBYET

MepBas
(MepBag)/Bropas
(BTopas)/¥Teuka oTCyTCTBYET
YTeuka oTCyTCTBYET

Btopas
(BTopas)/YTeuka oTCyTCTBYET
YTeuka OoTCyTCTBYET
YTeuyka oTCyTCTBYET

OO0Ow>» | O0O0W>»| 00 W >

M pumMedYyaHune — YkasaHHble B ckoBKax cTeneHu YTeYKN LONMXKHbl yCTaHaBIMBaTbLCA C YHETOM HacCcTOThl OTKPbITUA
npoeMoB.

B.3 IHTEHCUBHOCTb yTEUKU

Cnegytolme npuMepel NokasbiBalOT NPUMEPHbIE 3HAYEHUA UHTEHCUBHOCTU YTEYKW FOPIOYMUX XKUAKOCTER U ra3os.
Bonee ToYHas oLeHKa MHTEHCUBHOCTY YTEYKN BO3MOXHA C Y4ETOM XapaKTepuCTUK NoBbIX NPOEMOB U BA3KOCTU XUAKOCTU
unu rasa. 3T gpakTopbl 06LIYHO y4UNTEIBaKOTCA B KoaduumeHTe pacxoaa (Cy < 1).

MocKonbKy B MPUBEAEHHBIX NpUMEpax pacHeToB 3TH aKkTopbl He yuuTbiBaloTes (Cy =1), NpU MX NPUMEHEHUU Nony-
YaloTCH 3aBblLUEHHbIE 3HaYeHNs.

MpumeyaHune — Ecnn B pacdeTax ucnonbayercs koachpuuueHT pacxoaa Cy, ero sHadeHue BeiGupaloT co-
rfiacHo pyKOBOACTBY ANS AAHHOMO NPUMEHEHNA.

(DOpMyJ'IbI N METOAUKA OLleHKWU, NpeAcCTaBneHHble B JaHHOM NPUNOXeHUN, He nNpegHa3HaYeHbl ANA NCNOoNb30BaHUA
Ha BCeX yCTaHOBKax U NpMMeHUMbI TONBKO B onpeAeneHHblX YCNOBUAX, YKa3aHHbIX B KaX40M pasgene.

anMeHeHVIe dopmMy”n No3BOMAET NONYHUTL OPUEHTUPOBOUHLIE Pe3ynbTaThl, YTO CBA3AHO C OrPaHUYEHUAMU, BO3-
HUKaWWMKN Npu NonbITke onucaTtb CNOXHbIe ABNEHUA C NOMOLLbIO YNPOLWEeHHbIX MaTeMaTU4eCKuX Mozerne. .ElonycxaeTca
TaKke NPUMEHATb ApYrue METOAbl pacHeTa.

MpumeyaHue —lpu NCNONbL3OBAHUN METOAOB pacHeTa HeOBX0AUMO faBaTb CCbINKY Ha aBTOPUTETHLIA UC-
TouHuk. CTaHaapT TNO Yellow book [3] cogepxuT nogpobHele onucaHna METoAoB pacyeTa U MOXKET bbiTb MCNONb3oBaH
ANSA CChINKN.

B.3.1 UHTEHCUBHOCTb YTEUYKHN XUAKOCTU

MHTEHCUBHOCTb YTEYKU XUAKOCTU OLeHUBAETCA No dopmyne:

dG
i CdS,IZpA , (B.1)
rae % —  WHTEHCUBHOCTb YTEYKU XNAKOCTU (Macca B €AUHULY BPEMEHN, Kr/c);
Cyq — Ko3(hULMEHT pacxoaa;
S — nnowagb NONepeYHOro ceueHns IPoema, Yepe3s KOTOphIi MPONCXORMUT yTeuKa XKUAKOCTH, MZ;
p — MJIOTHOCTb XWAKOCTU (Macca Ha eguHULy obbema, kr/m3);
Ap — pa3sHOCTb JaBnNeHU B MpoeMe, Yepes KOTOpLIN NPOUCXoAUT yTeuka (MMa).
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Hanee HeobxoaUMO onpefenuTe MHTEHCUBHOCTL UCNaPEHUSA BbICBOOOAMBLLERCS XUAKOCTU. YTeUKa XULKOCTU MO-
XKET NPouCXoAuTb B pa3HbiX dhopmax. [pupoaa yTeuku 1 Konu4yecTBo obpasytoLlerocs napa Uiu rasa Takke 3aBUCAT OT
MHOMMX pakTopoB. [puMepbl yTeYKU BKtoYatoT B cebs:

a) ABYX(asHyto yTeuKy (T.e. KOMBUHUPOBAHHYIO YTeYKY XWAKOCTU U rasa). >KUAKOCTH, Takne KaK CUKEHHbIA He-
PTAHON ras, MOryT HaxoguTbCs B ra3oobpasHoil U B XUIKOH dase HenmocpenCTBEHHO Nepes OTBEPCTUEM, Yepes KoTopoe
NPOUCXOAUT yTeuKa, UNu rnocne BbIXof4a U3 Hero BCMeACTBUE pasHbIX TepMOJNHAMUYECKUX UMN MEXaHUYeCcKux B3aumMo-
JeicTBNA. OTO MOXET NPUBECTU K 06pa30oBaHWio Karnemnb U CKOMMEHWH XUAKOCTH, B pesynsTaTe Yero nocregyeT KuneHue
XWILKOCTU, KOTopoe ByneT cnocobcTBOBaTL POPMUPOBAHNIO MAPOBO3AYLLHOMO obnaka;

b) ogHodasHyto yTeuky HeBoCnNaMeHALWENCa XUAKOCTU. N KuakocTeh ¢ BLICOKUMU TOUKaMU KUNEHWs (BhILLe
TeMnepaTypbl cpefbl) 3HaYUTENBHYHO YaCTb YTEYKU 0ObIYHO COCTABMSAET XUAKUIA KOMMOHEHT. OTa yTe4Ka MOXET NpOUCXo-
AVTb B (hopMe MenKuX kanenb, obpasytoLnxcs nog feicTaneM cTpyu. BeineneHue napa 6yaet 3aBuceTb 0T 06pasoBaHusi
CTPYW U UCMAPEHNUS U3 TOUKM YTEYKM, OT MESKUX Kanesnb Uin noboro nocresyowero CKOMNeHNs XUAKOCTH.

MN3-3a pazHoobpa3nsa ycrnoBui N NnepemMeHHbIX B HacTosALLEM CTaHaapTe He NPUBOAUTCA METOAUKA OLIEHKW YCIOBUIA
obpa3soBaHus napa. [Mpy ncnonb3oBaHUW cTaHhapTa crnefyeT TwaTenbHo BbibupaTk NOAXOASLLYI0 MOAENb, YYUTLIBas BCe
OrpaHuYeHnst 3TON MoAENN W/MNu NPUMEHAA Hagnexallmm o6pa3oM KOHCePBaTUBHbIA NOAXOA C NoObIMU pesyrnsraTtamu.

B.3.1.1 YTeuka 3 cKkonneHus XXuaKocTu

[N ouUeHKy ncnapeHnsa 13 CKONNEHWs XUAKOCTH, TeMMepaTypa KOTOPOiA 3HAUNTENBHO HUXKE TOYKU KUMEHUS, MOXET
NPUMEHATLCS COOTBETCTBYOLWasA popmMyna.

B.3.2 HTEeHCUBHOCTb yTEUYKU rasa

MpuBegeHHble HWXe hopMYnbl NO3BOMAIT NOMNYYUTb NPUEMNEeMble OLEHKU WHTEHCUMBHOCTU YTedKku rasoB. Ecnu
MNOTHOCTb rasa NpubnmxaeTca K NMOTHOCTU CXUXEHHOro rasa, TO yTeuky cnepjyeT paccMmartpusaTb Kak AByxdpasHyro
(B.3.1).

NHTeHCMBHOCTb yTeYKky rasa U3 pesepsyapa MOXHO OUEHWUTb No agnabaTnyeckomy paclLMpEHUIo MAeanbHoro rasa,
€CIK1 NMNOTHOCTbL rasa nog AaBneHWeM 3Ha4YnTerIbHO MeHbLUe NNOTHOCTU CXMKEHHOrO rasa.

CkopocTb BbICBOOOXAaEeMOro rasa perynmpyeTcs 3acnoHKOM (CKOpPOCTb 3ByKa), €Cnu fasneHne BHYTpU pesepayapa
c razom 6onee p, (KpUTudeckoe AaBneHue):.

/(v=1)
+1\Y
Pec = Pg (YT) )
e py — AaBreHWe CHapyXV pesepsyapa C rasom;
Y — MNoKadaTenb NONUTPONbI a,qvlaGaTquCKoro pacliupeHua Unn oTHoleHue yaenbHbIX TEennoeMKoCTEN.
,D,J'lﬂ naeanbHOro ra3a AonyckaeTcAa UCnonb3oBaTe YpaBHEeHUe
’Y = MCP 1

Mcp—R

Thec, — YAenbHas TennoemKkoCcTs Npu NOCTOSHHOM AaBneHnm ([k k=1 K-1y;

M — MonekynspHasa Macca rasa (Kr/kmonb);
R — yHuBepcanbHas rasosas noctosHHas (8,3 - 103 Ik kmons~1 K1),
B.3.2.1 MIHTEHCUBHOCTb yTeUYKM ra3a Nnpu npeaenbHOW CKOPOCTUN ero UCTeueHust
MpenensHas ckopocTh BhiAeneHus rasa (cMm. B.3.2) paBHa ckopocTu 3ByKa 418 AaHHOro rasa. O9To MakcuManbHas
TeopeTU4ecKas CKOPOCTb NCTEHEHUS.
MNHTEHCMBHOCTE YTeYKM rasa U3 KoHTelHepa Npu npefenbHoi CKOPOCTU BblAeneHns MOXHO onpefenuTb ¢ NoMo-

LWbto popmyrnbl

v+ 1)/2(y-1)
4G _ M (2
o G\t 1e(2) | 2
rae % — WHTEHCUBHOCTbL YTEYKM rasa (Macca B eJUHULY BPeMEHW, Kr/c);

Cqy — KoahpULMeHT pacxofa,
S — nnowasb NonepedHOro Ce4eHNs Npoema, Yepes KOTOPbIN NPOUCXOAMUT yTeuKa rasa (nnoLjasb NoBepXHoCTyH, M2);
p — AaBneHue BHyTpwu pesepsyapa ([a);
Y — roKasaTefb NonuTponsl agnabarnyeckoro pacluMpeHns Unu oTHOLWEHWe yaenbHbIX TENNoeMKOCTel;
M — MonekynspHas macca rasa (Kr/kmons),
T — abcontoTHad Temnepartypa BHYTpu pesepyapa (K);
R — yHuBepcanbHas rasoBas NOCTosAHHaA (8,3 - 103 Ox kmons™" K‘1).

B.3.2.2 IHTEHCMBHOCTb YTEUKMN ra3a Npu CKOPOCTU €ro UCTEUYEHUA HUXKe npeaenbHOol
HonpeaensHas CKOPOCTb BblAENeHUs ra3a — 3TO CKOPOCTb €ro UCTEYEHUSA HIKe CKOPOCTU 3BYKa ANS JaHHOro rasa.
CKopocTb BblfeneHns raza u3 koHTedHepa 6e3 ee noralleHNss MOXHO ONpeaenuTs C MOMOLLE hOPMYyIbI
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Gt = CaSpyf#r 3|15 ; (B3)
roe % UHTEHCUBHOCTb YTEYKU rasa (Macca B e4UHULY BpeMeHH, Kr/c);
Cq — KoadhdhUuLMeHT pacxoaa;
S — nnolaab NOMepeYHOro Ce4eHNns Npoema, Yepes KOTopbIii TPOUCXOAUT yTeuka rasa (MroLLas b NOBEPXHOCTH, M2);
p — paBneHue BHyTpY pesepsyapa ([Ma);
Po — AaBneHue cHapyxu pesepyapa ¢ rasom (a),
Y — nokasaTeflb NONUTPOMLI agnabaT4eckoro paclUMpeHUst UM OTHOLLEHMWE YA enbHbIX TeNNOeMKOCTEN;
M — MonekynspHas macca rasa (Kr/kmonb),
T — abcontoTHas TemnepaTypa BHYTpM pesepyapa (K);
R — yHuBepcanbHas rasosas noctosHHas (8,3- 103 bk kmonb=! K1),

B.4 Pasmep oTBepcTuA U paanyc UCTOYHUKA

Hawnbonee BaxHbIM akTopoM, KOTOPLIA HEOBXOAMMO OLIEHUTL B CUCTEME, SABRAETCA pasMep oTBepcTua. Pasmep
OTBEPCTUSA ONpefenseT pasmep roprodero obraka U B UTore — runoteTuHeckui oboem V.

V, — 3T0 BaXHblll MapameTp, CBA3AHHbLIA CO CTeMNeHbo paccenBaHUs yTeukn, nogpobHO onucaHHLIA B Npunoxe-
Hum C. [Ins cucTembl rasa noj fasneHnem napameTp V, paBeH paguycy oTBepcTus, Bo3BeeHHOMY B Ky6. Cneposa-
TeNnbHO, He3HaYUTeNbHasA HefooLUeHKa pa3Mepa OTBEPCTUS MOXET NPUBECTU K 3HAYUTESNIbHOMY 3aHWKEHUIO pac4eTHOro
3HaJeHns V,, koToporo criefyet usberaTb. 3aBbilleHUe pasmepa OTBEPCTUA NPUBEAET K 3aBbILLEHNIO 3HAYEHNA runoTe-
Tudeckoro obbema V,, 4To npuemnemo n3 coobpaxeHuit 6esonacHocTh (CM. NpunoxeHne C), OAHAKO MOXET NPUBECTH
K BblgeneHunio cnuwkom Sonblumx 30H. [1o3ToMy OLeHKa pasMepa OTBEpPCTUSA AOMKHa ObiTb XOPOLIO apryMeHTMpoBaHa
N fLOKYMEHTarnbHO opopMIeHa, BKNoYas UCXOAHBIE NPEANONOXKEHUS, Ha OCHOBaHWUK KOTOPLIX GbINO NPUHATO peLueHne.

[nsa cucTteM ¢ BBICOKMM AaBrieHMEM OTBEPCTUS Marnoro pasMepa (bynaBo4Hble) cHuTaloTcA HepeanbHeiMU. Koppo-
318 B TpybonpoBoge 06bIYHO NMPUBOAMUT K pa3pbiBy B TOUKE KOPPO3WUM, KOTAa BHYTPEHHee AaBneHne npesbiwaeT npeaen
TeKy4ecTn MaTepuana B Touke ocriabneHus.

PykoBogcTto no paamepam oTBepcTUil NpuBeAeHo B Tabnuue B.2. B Tabnuye ykasaHbl pasmepsbl 0TBEpCTUI AN TU-
MoBbIX KNanaHoBs, Npu 3TOM NPU3HAETCH, YTO BEPOATHOCTD CYLLIECTBOBAHUA OTBEPCTUN MEHBLLUEro pa3Mmepa, Yem TUNOBOIA,
6onblue, YeM BEPOATHOCTL CyLLECTBOBaHMUSI OTBEPCTMIA GonbLuero pasmepa, Yem TUNOBON. B HekoTopbIx cny4asx dopma
1 pasmep OTBEPCTUI YETKO ONpeAerneHbl, Hanpumep, Ans BEHTUMALMOHHBLIX OTBEPCTUN U AblXaTeNbHLIX KNanaHoB, Yepes

KOTOpbI€ ra3 BbIXOAUT B OTHOCUTENBbHO NPOrHO3UpyeMbIX yCNnoBUAX.

Tabnuya B.2 —TNonepedHoe ceveHne OTBEPCTUA W/UAK Pagnyc UCTOMHUKA

OBopyaosaHue
@

OueHka yTeuku
(b)

Mnowaab nonepeyHoro ce-
YeHnA oTBepCTUA S (MM2)

(©

Paaunyc uctouHun-
Ka ry (MM)

()

®naHubl ¢ NpoKnaaKon M3
cXaToro BOMOKHa Wnu no-
AOBHBIMM Npoknagkamm

TUNUYHOE 3HaYeHWe ANS cucTeMm nog
JaBnenuem go 10 6ap. MNpu 6onee BbI-
COKMX 3HaYeHUAX faBneHUst Heobxoau-
MO NPUHWMaTb COOTBETCTBYIOLWME MepbI
ANS NpefoTBpaLLeHNs yBenu4eHus pas-
Mepa OTBEPCTUSI NPU yTeuKe

2,5

0,892

CepbesHasa HeucrnpaBHOCTb M3-3a Nofl-
HOro paspyLUeHUs cerMeHTa NPoKnaaku
Mexay AByms 6onTOBEIMW OTBEpPCTU-
amu. Ans MCnonb3oBaHUs B cUCTEMaXx
noa AaeneHunem Bbiwe 10 6ap

CEerMeHT Mexay [AByMs
fonTamMu x TofWMHa npo-
KnagKm

OnpegenslT B
COOTBETCTBUU C S

®riaHubl o cnupansbHo-Ha-
BWUTON NpOKNagKon unu no-
AO6HBIMUM Npoknagkamu

TUnNMYHOe 3HaYeHWe, €cnu MPUHATHI
Mepbl 4NA NpejoTBpalleHus yBenude-
HUSt pasMepa OTBEPCTUS NPU yTeuke

0,25

0,089

CepbesHas HeUCnPaBHOCTb U3-3a CUIb-
HOrO pa3pyLUEHUst cermeHTa NpoKagku

cerMeHT x 0,05 Mm

OnpegensioT B
COOTBETCTBUM C S

KonbLeBble Npoknagku

Tunn4HoOE 3Ha4YeHmne

0,1

0,178

CepbesHas HeUCTPaBHOCTb 13-3a CUTb-
HOro pa3pyLUeHWsi COeANHEHUA

0,5

0,398
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OkoH4YaHue mabnuupi B.2

MNnowaab nonepeyHoro ce- Paauyc uctouHu-
OGopy(p;c;BaHMe OquK(ab)y et yeHus oTBepcTUA S (MM2) Ka rg (Mm)
() (d)
KnanaHsl TunuyHoe 3HadeHue Ans nwbbix kna- | 0,25 0,089
NaHoB C HOMUHaNbHLIM AUAMETPOM 10
150 MM
TunuyHoe 3HadYeHWe pAns KranaHos., | 2,5 0,892

npegHasHa4YeHHbIX ANA TAXENbIX pexu-
MoB paboThl, U KNanaHoB ¢ HOMUHamNb-
HbIM gnameTpom Gonee 150 MM

MNpenoxpaHuTtenbHble Kna- [ TunuuHoe 3HadeHne ana npepoxpa- | 0,1 x nnowaab otBepcTus | Onpegensiior B
naHbl HUTENbHBLIX KnanaHoB, NPUBOAUMBIX B COOTBETCTBUU C S
feiicTBUE AaBnNEeHUeM, KoTopble MOryT
cpaboTate npu cboe B TexHonorude-
CKOM npoLecce

LleHTpoGexHble Hacochl U | 3HadyeHus 3asopoB M Avametpa (I n d) | Tx/xdxk, He npumeHseTca
KoMmnpeccopbl ONpPeAensioT B COOTBETCTBUN C JOKYMEH-
Tauueii narotoBuTens o6opysoBaHus.
KoadhpmuueHT ocnabneHuns k npume-
HSAIOT MPW UCTIONB30BaHUMN CPeLCTB ANA
YNy4LUEHUSA YNNOTHEHNA

[MopLuHeBble kKoMnpeccopbl | TUNWYHOE 3Ha4YeHue, ecrnu NpuHATHI | 2,5 0,892
Mepbl AMA NpeAoTBpalLeHUs yBenude-
HUS pa3mepa OTBEPCTUA NpU yTevKe

OpeHaxHble oTBepcTUA | TUNMYHOE 3Ha4YeHWe AN ApeHaxHbIX | 0,1 x gnametp TpyGol Onpegenslor B
M oTBepcTus AnA oTbopa | OTBEPCTUA W OTBepCTUid Ans npobooT- COOTBETCTBUU C S
npo6 Gopa B OTKpbITOM Uukne. Ons apyrux

3reMeHTOB ((naHLeB, KnanaHoB U T.4.)
MPOBOAAT OTAENbHYIO OLIEHKY

CoeguHeHna Tpy6 Hebonb- | TunnYHoe 3HadveHue, ecrnu NpuHATH | 0,25 0,089
Lworo AnameTpa Mepbl ANA NpefoTBpalLeHus yBenude-
HUA pasmepa OTBEPCTUSA NPU yTeuKe

MpumevyaHuns

1 Bee obopyaoBaHue — Mcnonb3oBaHne 3HaYEHWIA HUXe yKazaHHbIX B Tabnuue (Hanpumep, onpepeneHHbIX npu
oBHapyXeHUW U perynnpoBaHUmM yTEUKN C NPUMEHEHUEM ONpeAeneHHbIX NpoLeayp) AOIKHO BbITe 060cHOBaHO U Nog-
KpenneHo foKyMeHTaumen.

2 MNpoknaaka n3 cxatoro BonokHa — lMpoknagku U3 anactoMepHoro Marepmarna co BcTaBkamu Unu 6e3s HuX cre-
AyeT paccMaTpuBaTh Kak NPOKNaAKM U3 CXKXAaToro BONMOKHA.

3 CnupanbHo-HaBuTan npoknagka — FodpupoBaHHbIE UK NITOCKUE MeTannUYeckue NPOKNagKu C KOXYXOM UK
6e3 Hero cnegyeT paccMaTpuBaTh Kak ClUparibHO-HaBUTLIE NPOKMaAKu.

4 MNpepoxpaHuTenbHble knanaHbl — C6oM B TEXHONIOMMYECKOM MpoLiecce CrefyeT oTivyarb OT U3MEeHEHUIA napame-
TpOB NpoLecca, onpeaensiowmx paboTy knanaHoB. B aTux cryyasix Heo6xoAMMO paccmaTpuUBaTh APYryto CTeneHb yTeuku (Ha-
npumep, Nepsyto) U BO3MOXHOCTb NPoBeAeHNS 6onee TOYHOro aHanu3sa A1 onpefeneHns MaccoBOW# UHTEHCUBHOCTU YTEYKN.
MonHoe oTKpbITUE KNanaHa U3-3a Cepbe3HbIX CO0EB B TEXHOIOMMYECKOM MPOLIECCE MITK MOZ, BO3ASACTBUEM BHELLHUX (aKTo-
poB Heo6Xx0AUMO aHanNNU3NpPoBaThb B K2XKAOM KOHKPETHOM Cryyae C y4eTOM TMNa npoLecca 1 NPUMEHSEMbIX Mep KOHTPONS.

5 LleHTpobexHble Hacockl — pu Ucnonb3oBaHUM APOCCENbHOW BTYNKU KOAMULIMEHT YMEHbLUSHUA pa3Mepa
OTBEPCTUA K MOXKET cOoCTaenATb Ao 1/5.

6 LleHTpobexHble koMnpeccopbl — [Mpu UCNONB30BaHUM NNaBaloLMX KOMbLUEBLIX YNNOTHEHUN KO3apdULUEHT
YMEHbLUEHUA pa3mepa OTBEPCTUA K MOXET cocTaBnsTb Jo 1/6.

7 MopLluHeBble KOMMNpeccopbl — B COOTBETCTBUU C UMEIOLLUMCS OMLITOM pa3Mep OTBEPCTUA NPU yTedKax U3 pas-
NINYHBIX UCTOYHUKOB YTEeUKW 06LIYHO HaXoaUTCs B AnanasoHe (1—5) Mm2.

8 Touka npo6ooTbopa — Heobxoanumo paccmaTpuBaTth Apyrue BUALI yTeqek, APYryto CTeNEHb yTe4kun (Hanpumep
nepsyto) 1 NposeaeHUe 6onee TOYHOro aHanmsa, YTobbl oNpefenMTb MaccoBYIO UHTEHCUBHOCTL YTEYKN.

9 CoeaunHenuna Tpy6 HebonblUoro auaMeTpa. B cooTBETCTBUM C UMEIOWMMCA ONBITOM pa3Mep OTBEPCTUA NpU
yTeuKax U3 pasfnyHbIX NCTOYHWUKOB YTeHKM OBBLIMHO HaxoauTcs B AnanasoHe (0,1 + 1) Mm2. MpaBumbHO CNPOEKTUPO-
BaHHbIE WU BLINONHEHHbIe pe3bboBble COeANHEHUS He JOMKHbI NPONYCcKaTb YTEYKY B TEHEHWUE CpoKa aKcnnyaTauun npu
perynsapHoM TeXHU4eCKoM oBcnyxnsaHuu.
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B.4.1 Pagnyc UCTOYHMUKA UNU NCeBAOUCTOYHUKA

YTeuka 13 UCTOUHMKA ¢ abCONMIOTHLIM JaBNeHNeM p, COOTBETCTBYIOLLUM hopMyrie

P <
p =B (B.4)

_(L)
—1 o~
rge B = (L) T npuBegeT K NoABNEHUIO ra3oBOro NoToka ¢ 403BYKOBOU CKOPOCTLIO,

v+1
p —  [aBneHue, Npu KOTOPOM HaxoauTCH rasoBas cpeaa, [a;
pg —  atMocdepHoe faBneHue, la;
Y —  OTHOLUEHMWE yAerbHbIX TENOEMKOCTEN roprovero rasa.

3HaueHue v, paBHoe 1,4, naet B = 1,89, koTopoe 06bLIYHO SBNAETCA J0CTaTOUMHLIM NPUONUKEHHEIM 3HAaYEHUEM.

[nsA yTedek ¢ KO3BYKOBOW CKOPOCTLIO (p/p, < B) pajnyc UCTOYHUKA g paBeH paguycy OTBEPCTUS r,, U3 KOTOPOro
npoucxoauT yTedka rasa. Ecnu copma oTBepCcTMA He Kpyrmasi, TO 3Ha4eHue ry Takoe, 4To no gopmyre ‘ITI'02 nony4ator
nnowagb oTBEPCTHUS.

MMpu yTeukax co cKopoCTblo 3BYKa (p/p,, > B) cuTyaums Gonee crioxHas. B aTom criyyae yTeuka npy norawweHum cko-
POCTH JormkHa cOpoCUTb JaBrieHUe Ha y4acTKe 3a npefienamMmu oTBEpCTUS, U3 KOTOPOTo NMPOUCXOAUT yTevKa U 3a KOTOPbIM
BO3HUKaeT n3obapuyeckas cTpys. B 30He cHWXeHUA faBneHus paguyc CTPyW YBENMUMBaETCS OT 3HaYeHUs paguyca oT-
BEPCTUSA r [0 3HAYEHNsA NCeBA0panyca Iy, KOTOPoe MOXHO NPUONU3NTENBLHO BBIYMCIIUTL MO (dopMyne:

re =ty 1+K(%—B), (B.5)

roe K — noctosiHHas, ansi kotopoit K = 0,5 ABnsieTcs XOpOoLLUMM NMPUBAMKEHHBIM 3HaYEHUEM.

[HaHHas opMyna nokasbiBaeT, KakK yBENMYMBAETCA paguyc NceBgonCcTodHUKa No Mepe yBenudeHna gaBneHns rasa
B pesepByape. 3T0 BaXHO, TaK Kak rg NokasbiBaeT MacluTab AnNuHbI, ABNAIOWEACA 0CHOBOW AMNA pacyeTa r1NoTeTUYECKOro
obbema V, (npusioxeue C).

PucyHok B.1 — Y4acToK CHWKEeHUA AaBneHusa Ans CTpyu co CKOPOCTbIO 3BYKa

B.5 Mpumepbl OLEHKU UHTEHCUBHOCTU YTEYKU rasa
Mpumep Ne 1

PesepByap BbicoTOi 3 M, HanomnHeHHbIW aueToHoM. [bixaTenbHblii KnanaH pesepByapa yCTaHOBMEH Ha 3Ha4YeHue
n3bbiTouHoOro faenexus 0,05 6ap. MNpegnonaraeTcs, 4TO NPU HEMCNPABHOCTU (raHeL| B HUXKHe YyacTu pesepsyapa Gyaet
nponyckaTk aLeToH Yepes OTBEPCTUE MITOLAALI0 MONEPEYHOro ceverns 1 MM2.

0 = 790 Kr/M® — MAOTHOCTb XUKOrO aLETOHa;

S =10-% M2 — nnoLyaab NoNepeyHoOro CeYeHUs OTBEPCTUS;

Ah =3 M — pa3HOCTb BLICOTHI MOBEPXHOCTHN XWUAKOrO aLeToHa U OTBEPCTUS;

g = 9,81 M/c4 — yckopeHue cBo60gHOro NageHus,

Ap,~=5- 108 MNa — yCTaHoBMeHHoe M36bITOYHOE AaBneHne JbIXaTernbHOro KranaHa (npegnonaraemoe Makcumarbs-
Hoe n3bLITOYHOE faBneHue B BepXHeid YacTu pesepsyapa).

MakcumankeHasi pa3HOCTb aBreHUit B OTBEPCTUN, Yepe3 KOTOPoe NPOUCXOAUT yTedKa:

Ap=Ap,+pghh=5-103+790-9,81-3=2,8 -10*Ma.

MHTEHCUMBHOCTb YTEYKN
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(%) = S-\2pAp = 1078 .4/2.790.2,8-10* = 6,7.1073KI/C.
max

Mpumep Ne 2

MNHTEHCUBHOCTb YTEYKU rasa npu noratlleHnn CKopocTy ero BelAENEHNUSA onpegenseTca no opmyne B.3.2 1 B.3.2.1.

Tpy6onposog ¢ ra3oobpasHbiM BoAopoaoM npu Temnepatype + 20 OC 1 abcontoTHeIM AaBneHnem 11 6ap. Mpea-
nonaraeTcs, YTo MPU HEUCMPaBHOCTY ByAeT NPOUCXOANTb YTe4Ka rasoobpasHoro BoOAopoga Yepea oTBepcTHE NioLlasbio
nornepeYHoro ceveHns 2,5 Mm2 Bo donaHLe.

p =11-10° MNa — paBneHue B Tpy6oNpoBoae;

T = 293K — abcontoTHas TeMnepartypa;

M= 2 xr/kmonbs — MoneKynspHas macca Bojopoaa;

$=25108m2— nrnoLjaab NonepeyHoro ce4eHns oTBepCTuUs;

Y — nokasaTenb NonuTponsl agnabaTn4eckoro pacluMpeHus 48 BOL0Poaa.

v/(v-1 141/(1,41-1
pe=pol5) " <100 (154D g go0ma

CKOpOCTb BblAensAoLerocd ra3a gonpejensHas, Tak kak p > Pe

dG _ ¢ M ( 2 )(Y+1)/2(’Y—1)

=1,7-103kr/c.

(141+1)/2(1,41-1)
T RT \7+1 )

-6 5 2 2
=2,5.107°.11.10°- 1,41.—-(—
8,3103.203 \141+1

Mpumep Ne 3

NHTEHCUBHOCTL yTeukm rasa 6e3 noralleHnsa ckopocTu ero Bbigenerus no dopmyne B.3.2 1 B.3.2.2

lasronbaep ANA MeTaHa npu Temnepatype MmuHyc 20 °C. MpeaoxpaHuTeNbHbIN KnanaH rasronbjepa YCTaHOBNEH Ha
n3bbiTo4Hoe AasneHue 0,005 6ap. MNpu HencrnpaBHOCTY BO3MOXHA yTEHKa U3 rasrofibaepa Yepes oTBepcTUe NNOWaabio
nonepeyHoro ceveHns 10 cm2.

p =1,005" 10° Ma — faBneHue B rasronbgepe;

Po= 105 Ma — aTMocdepHoe AaBneHue;

T = 253K — abcontoTHasA Temneparypa,

M= 16 kr/kmonb — MoneKkynspHas Macca MeTaHa,

S =103 M2 — nnoLaab NONEPEHHOro ceHeHNsa OTBEPCTUS:;

v = 1,32 — nokasarernbe NonuTponskl aguabaTtn4eckoro paclwMpeHUs MeTaHa

/(y-1 1,32/(1,32-1
y+1)7( )=105_(1,32+1) (1320 _ 1 84.105M1a

Pc = Po (T 2

CKopocTb BbiieNeHNA rasa fonpeaencHas, Tak kak p < p.
P _ 0,905
p E

aG _ M 2y Po (r=1/y Po vy —_10-3 5 16 21,32 1,32-1)/1,32
W_Sp‘/ﬁ-m[v(?) (2] =10 -1005-10% |16 2122 [1-0,905(12)/12 |

x0,995"132 — 2 8.1072 /e
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MpunoxeHune C
(cnpaBouHoe)

BeHTUnAUMA u paccemBaHue

C.1 BBeaeHue

Llenbto faHHOrO NPUMOXEHWUs SBRSETCS NPefOCTaBMNEHNE PYKOBOACTBA MO ONPEAENeHnto TUMa 30Hbl C NOMOLLLIO
OLIeHKW YPOBHSA BEHTUIIALMM M paccenBaHnsa obnakos roptodero rasa unu napa.

YTeuKa MOXET NMPUHUMATL pasnuuHble POpMbl B 32BUCHMOCTU OT MHOTUX YCMOBUMA, K KOTOPEIM MOXHO OTHECTM
crepytowye:

- Marepuan yTeuku: rasbl, napbl Unv XULKOCTH;

- yTeuKa BHYTPU MOMELLEHNS UMK CHapyXK;

- CTPYsi CO 3BYKOBOIA UMK 403BYKOBOI CKOPOCTBLIO, YTEUKA NETYYUX rasoB UMK yTedKa B pesynbraTe ucnapeHus;

- Hanu4ne UK oTCyTCTBUE NMPEnATCTBUN;

- MMOTHOCTL rasa Wnu napa.

DopMyIbl M METOLbI OLieHKH, MPeACTaBEHHLIE B HACTOALLEM NPUMOXKEHWUN, MPUMEHUMBI TONBKO B YCIIOBUSIX, YKasaH-
HbIX B K&)X4OM pasgene, W, Crie4oBarerbHo, He MOryT NPUMEHSATLCSA KO BCEM yCTaHOoBKaM. MpuMeHeHne chopMyn Takke gaeT
OPUEHTUPOBOYHBIE PE3YNETaThl, YTO CBS3AHO C OrpaHUYeHUsIMU, BOHUKAIOLUMI MPU NOMBITKE ONKUCaTh CIOXKHLIE B3aUMO-
[EACTBUS C MOMOLLBHO YMPOLLEHHBIX MaTeMaTU4eckux Mogenei. [lonyckaeTca npUMeHeHNe 4pyrux METOL0B pacqeTa.

MpumeyaHune —pu MCNONL3OBAHUM METOAOB pacyeTa HeOBXOAWMO AaBaTb CCLINKY Ha aBTOPUTETHLIN UC-
To4HuK. B ctangapte TNO Yellow book [3] cogepxatca nogpo6Hble onncaHUs METOAOB pacHeToB, U OH MOXET BbiTb UC-
nonb30BaH ANA CChINKA.

AnbTepHaTUBHLIE METOA LI @aHanu3sa ¢ NOMOLLBIO KOMMBIOTEPHOTO MOAENUPOBaHUSA, HAaNpUMep, CUCTEMbl MaTeMaTu-
YeCcKoro MoJenvpoBaHus 3afad rasoBoil AMHaMUKKU U TennoobMeHa, MOryT ucnonb3soBaTbea Ans 6onee geTanbHOW oUeH-
Ku. KomnbloTepHoe MogenupoBaHue Takxe SBNAeTcs Haumbonee NogxoAAalwM METOAOM NpU OUEHKe B3auMoaercTBUsA
pasnuyHbIX haKkTopoB.

MeTop pacyeTa WM KOMMLIOTEPHOTO MOAENUPOBAHUSA BLIGUPAIOT C YHETOM KOHKPETHLIX ycnosuii. Heobxoaumo
3HaTb OrpaHUyeHns AN METOAOB pacyeTa UMM KOMMbIOTEPHOW NporpamMMbl M KOPPEKTUPOBaTL BBOA UCXOAHLIX JaHHBIX
UnK pe3ynkTaTbl COOTBETCTBEHHO A1 NOMYYEHUS NPaBUIBHBLIX 3aKIMHOYEHMIA.

PykoBOACTBO, NpUBEAEHHOE B HACTOSLLEM MPUIIOXEHUM, MOXET GbITb NMPUMEHEHO NPU MPOEKTUPOBAHUU CUCTEM
MCKYCCTBEHHOW BEHTUMNALMW U YCTPOWCTBE CUCTEM €CTECTBEHHOW| BEHTUNSILMK, MOCKONBKY OHW UMEIOT NepBOCTENEHHYIO
BaXHOCTb A5 o6ecrneyeHnsl pacceuBaHUs YTEYKM FOPIOYUX ra3oB U MapoB B 3aMKHYTHIX MPOCTPaHCTBaX.

BaxHo Aenatb pasnuune Mexay NMoHSTUSIMU «BEHTUNALMA» (CMCTeMa, C NOMOLLbIO KOTOPOI BO3AYX NPOHUKAET B
MoMeLLEHMe UIW 3aMKHYTOE MPOCTPaHCTBO M MOKUAAET €r0) U «paccenBaHne» (MexaHU3M, C MOMOLLLIO KOTOporo obnaka
pacceunBatotcs). OTO pasHble NOHATUS M OHW 06a UMeloT BonbLUIoe 3HAaYEHME.

[nsa yTedek BHyTpM NOMeLLeHWid CTeneHb ONacHOCTU 3aBUCUT OT YPOBHSI BEHTUIISILMK, TUMA BO3MOXHOIO UCTOYHM-
Ka rasa 1 cBOMCTB BeicBOGOAMBLLErOCA raza U 0co6eHHO OT COOTHOLLEHUS MNOTHOCTL ra3a /BbiTarkuBatoLas cuna rasa.
B HEKOTOpLIX CUTYaLMsIX OMacHOCTb MOXET 3HAYUTENbHO 3aBUCETb OT BEHTUIIALIMK; B iPYTUX — He 3aBUCETb BOBCE.

[nsa yTedeK CHapyXu NOHATUE BEHTUNSALWUKU HE NPUMEHSIETCS B CTPOTOM CMBICIE CIOBa, U CTeneHb onacHocTu 6yaer
3aBUCETb OT TUMa UCTOUHUKA YTeUKM, CBOWCTB rasa M pacxofa oOKpyXatolLiero Bosgyxa. Ha OTKpLITOM BO3Alyxe MPUCYTCTBUS
BO34YLLUHOrO NOTOKa O6LIMHO JOCTAaTOMHO Ars obecneyeHns paccemBaHus nMio6oii B3pLIBOONACHON ra3oBoii cpefbl, KOTo-
pas MOXeT chOpMUPOBATLCS Ha JAaHHOM y4yacTKe.

MpumeyvaHue 1— [Ona HapyXHbIX YCrioBuiA 6e3 NpenATCTBMIA OLeHKa BEHTUNALUK, Kak npaBuio, 6asupyerca
Ha npeanonaraeMoi MUHUMarbLHOWU ckopocTuh BeTpa 0,5 M/c, KOTOpbIA NPUCYTCTBYET NPaKTUYECKU MOCTOSAHHO. B 60ONbLUWH-
CTBE MeCT CKOPOCTb BETPa YacTo NpeBbILLaeT 2 M/C, 04HAKO B HEKOTOPbLIX CIly4dasix oHa MOXeT 6biTb HUxe 0,5 m/c (Hanpu-
Mep, B HENOCPEACTBEHHOMN BNU30OCTM OT MOBEPXHOCTHN 3eMIn).

MpeanaraemMble MeTOALI MO3BOMSAIOT YCTAHOBMUTb KIAacC 30HbI C MOMOLLBIO:

- onpeaeneHna MUHUMarbHON MOLLIHOCTW CUCTEMBI BEHTUNALUK, KOTopas HeobxoauMa AN nNpeAoTBpalleHns 3Ha-
YUTENLHOMO CKONMNEHNA B3pLIBOOMACHOW ra3oBoil cpeabl;

- pacqeTa runoTeTudeckoro obbema V,, KOTophIi onpeenseT ypoBeHb BeHTUNALMY;

- OL|EHKN BpEMEeHN paccenBaHus;

- onpeaeneHns Knacca 30Hbl N0 NOKa3saTensM YpoBHS BEHTUNSALMKA, TOTOBHOCTU BEHTUNSALMKA M CTEMNEHU YTEYKU No
Tabnuye C.1;

- NPOBEPKN COOTBETCTBUA KIacca 30HbI U BPEMEHU paccenBaHus.

n pumMedvaHune 2— IJTU pacdeThl He NpefHasHa4vyeHbl ANA NPAMOro onpeaeneHua pasmepa onacHbIX 30H.
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C.2 EcTecTBEeHHaA BEHTUNALMUA CTPOSHUN

OTOT TUN BEHTUNALMKN OCYLLIECTBIIAETCA ABWKEHWEM BO3yXa NoJ Bo3feiicTBUeM BeTpa U/unu nepenaga Temnepa-
Typbl (BEHTUNAUMUSA, co3faHHan TAron). EcTecTBeHHasa BEHTUNALMUA MOXET ObiTh 3P (PEKTUBHON BHYTPU NOMeLLEeHUIA (Ha-
npumep, B CTPOEHUSAX C NPOeMamMmn B CTeHax WUNK Kpellle) A pa3baBneHns yTeuku.

Mpumepbl 06LEKTOB C €CTECTBEHHOW BEHTUNALMEI:

- OTKpbITbIE CTPOEHUS, KOTOPbLIE, NPUHUMASA BO BHUMAHWE OTHOCUTENbHYIO NITOTHOCTb NPUCYTCTBYIOLLMX ra3oB U/unu
napoB, UMEKT NPOEMbI B CTEHAX WWNWU Kpbile, pasMeLleHbl M nogobpaHbl No pasMepy TakuM o6pa3oM, YTO BEHTUNALMSA
BHYTPU CTPOEHUA MOXET GbITb NPUPaBHEHA K BEHTUMSALMM Ha OTKPLITOM BO3AYXe;

- CTPOEHUSA, He ABNALWMWECA OTKPLITLIMU, HO C €CTEeCTBEHHOW BEHTUNALMENR (0ObIMHO MEHbLUENR, YeM B OTKPLITOM
CTPOEHUU) 3@ CHET CneLmnanbHbiX BEHTUNALUWOHHBIX OTBEPCTUA.

Mpwn ycTpolcTBe €CTECTBEHHON BEHTUNALWUN B CTPOEHUAX HEODXOAWMO YYecTb BbITANKUBAIOLLYIO CUMY rasa unu
napa U ucnonb3oBaTb ee TakuM obpasom, UToGbl OHa cnocobcTBOBana paccemBaHuto U pa3baBneHuto cpegbl.

Bo Bcex cnyqanx oUeHKy cneayeT NpoBoauTL Ans Hambonee HebnaronpuaTHLIX YCIOBUWIA, HanpuMmep, Haubornee He-
bGnaronpuUsTHLIX HANPaBNEeHUA U CKOPOCTU BETPA, NpU 3aKpbITLIX NPpOeMax B CTPOEHUSIX UM Hanbornee HebraronpusiTHoi
Temnepatype okpyatoLei cpeabl (Npu Hanbonee HebnaroNpUSATHLIX YCNOBUSIX ANs UCTOYHUKA YTEYKW ra3a unu napa).

EcTecTBeHHasi BeHTUNALWSA BHYTPU 34aHUSA MOXET BO3HWUKATb MO pasHbIM MPUYMHAM, HAanpUMep, U3-3a BbI3BaHHOTO
BETPOM pacnpeaeneHua gasneHnUAa BOKPYr 3gaHua Unu pasHOCTU TeMneparyp, Bbl3BaBLLEW MOSIBNEHne noagbLEMHOro no-
TOKa BHYTPU CTPOEHUS.

M pnmMeyvyaHune — CKOpOCTb Boanyxoo6meHa B 371aHUSX MOXET ObITb n3MepeHa ¢ NOMOLLbIO ra3oBbiX U30TO-
MNoB. I/Iamepeva C NOMOLLIbIO ra30BEIX N30TOMOB HeobXxo4MMO BLINOMHATL C npuMeHeHneM Mep NpefoCTOpPOXHOCTU, TakK
KaK BblTanknsarowlaa cuna ra3oBoro U30Tona MOXeT OTNnYaTbCA OT 3TOro nokasartens And roproyero rasa wiu napa, Ans
KOTOPOro OCyLUeCTBNAETCA pacyeT.

CKOpOCTb NMOTOKa MPU eCTECTBEHHON BEHTUMALMU MOXET USMEHSATLCS NoJ BO3AEACTBMEM MacChl U KWHETUHECKO
SHEprum yTevek 1 13-3a U3MeHEHWIt B CoCTaBe BO3yxa B 3aMKHYTOM NPOCTpaHCTBe. Bo3MOXHOE BNUsiHWE 3TUX haKTopoB
Ha CKOPOCTb BEHTUNALMOHHBIX MOTOKOB He YUYMTHIBAETCSA B CrEAyolWux pasgenax. B npuBeaeHHbIX dhopMmynax cogep-
xarcs AOMyLeHUs, NoaxXoasiuue Ansi LWMPOKOro AuanasoHa yCcrioBUil okpyxXatollei cpefbl. 3T hopMynbl NO3BOSSIIOT
NonyYuTb NPUGNUNTENBHLIE 3HAYEHUS, NOSTOMY JOMKHLI UCMONB30BATLCS TONBKO B TOM cdepe, ANSA KOTOPOI OHU Npea-
Ha3HaYeHbl, T.e. N5 OLieHKU eCTECTBEHHOW BEHTUMSILIUN.

C.2.1 BetpoBas BeHTMNALUA

CTeneHb ABWXEHWA BO3Ayxa BHYTPU CTPOEHUS 3aBUCUT OT pasMepa 1 pacnofioKeHUs NPOEMOB OTHOCUTENBHO Ha-
npaBneHusi BETPa, a Takke OT OPMbl CTPOEHMUA. BEHTUNALMOHHbIE MOTOKM MOTYT GbiTh Bbi3BaHLI MPOHUKHOBEHUEM BO3-
ByXxa Yepe3 HerepMeTUYHbIE ABEPU M OKHa UMW TPELLMHBI U 3230pbI B YaCTSX CTPOEHUS, AaXe NPWU OTCYTCTBUW B CTEHaX U/
WITN Ha Kpbille «CTPOMUTENbHBIX» OTBEPCTUIA UM eCrn STW OTBEPCTUA 3akpbIThl. [pUBeAEHHbIE HIKe POPMYIbl OCHOBaHbI
Ha NPeAnoNOXeHUW, YTO NOTOK BO3AYyXa MPOHUKAET B CTPOEHWE Yepes BEHTUMSALMOHHBIE NPOEMBI, @ He 3a CYET MHUIb-
Tpauuu. STOT NPUHLMN TaKkKe MOXKHO NPUMEHSTL NPU KNaccuUKaLmi B3pbIBOOMACHBIX 30H.

BeHTunALus noppasyMeBaeT Kak NocTynneHu e, Tak 1 BIXOZ BO3ayxa, U HeKoTophle OTBEpPCTUA ByayT (yHKLIMOHUPOBATb
B OCHOBHOM KaK BXOfHbIE, @ HEKOTOpbIE — Kak BbIXogHbIE. OTBEPCTUS C HABETPEHHOI CTOPOHBI (C TOW CTOPOHBLI, OTKyAa AyeT
BeTep) 06bI4HO GhIBaOT BXOAHEIMU, @ OTBEPCTHS C NOJBETPEHHOMN CTOPOHDI (B HaNpaBlieHWM BETPa) U B KPOBITe — BLIXOAHLIMY.
3T0 03Ha4a€eT, YTO BETPOBYIO BEHTUNALMIO MOXHO OLEHUTB TOMBKO XOPOLLO 3Hast po3y BETPOB AN KOHKPETHOMO MecTa.

[OBWXyLias cuna BETPOBOW BEHTUNSILMM — 3TO Nepenag AaBreHUiA MeXay NoABETPEHHOW U HABETPEHHOI CTOPO-
HaMmu CTpoeHws.

Mepenag faBneHUs B 34aHUM MOXHO paccuuTaTb No opMyne:

Ap= 0,5ACp pv2,
rae Ap —  KoadppuuneHT gaBneHus sgaxus, Ma;
V —  CKOpPOCTb BETpa Ha 3afjaHHOI 3TaNoOHHOMN BLICOTE, M/C.

Toraa BO3AyLUHbIA NOTOK, BO3HUKAIOLWUIA NOJ, BO34ENCTBUEM BETpa, MOXET ObiTb onucaH dopmyroit
AC
- P
q_CdAe\, 5V, (C.1)
meq — obbeMHas ckopocTk noToka (M3/c);

A, — cOOTBeTCTByOL|as MonesHas nnowjajk OTBEPCTUA ¢ HABETPEHHOI N MOABETPEHHO CTOPOH Ha TO e Bbl-
coTe, M2, paccuMTaHHas no chopmyne

242
244
A= =5, (C.1a)
Ar+Ay
rae A, —  MNoL@Ab OTBEPCTUS C HABETPEHHOI CTOPOHBI, M2
A, — nnowaab oTBepCTUS C NOABETPEHHOI CTOPOHBI, M2,
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Mpumevanunsa

1 CambIM HagexHbIM cnocobomM UamepeHmns koadhuLMeHTa AaBneHns 3aaHNA SBNSETCA UCNONb3oBaHNe CUCTEMbI Ma-
TemaTu4eckoro MoAenupoBaHua 3afaq rasoBoil AuHamukm u Tennoobmena (CFD) unu ucnoitTaHusa B aspoguHaMuyeckoii Tpy6be.

2 Cuna n HanpaeneHne BeTpa noABepXeHbl U3MEHEHUsIM U 0ObIYHO He nogAaatoTca oueHke. B GonblunHcTBE Cry-
yaeB HeobxoAUMO y4uTLIBaTL ckopocTh BeTpa < 0,5 m/c. BeTep cneayeT paccmaTpuBaTb COBMECTHO C ApPYrMMU BUAAMM
BEHTUNALMK, YTOOL! YCTAHOBUTb, JOMOIHAET JIM OH WX UMK NMPEnsATCTBYET. BeTep MOXET ycunueaTb BEHTUNALUMIO, ecnu
BXOZHbIE W BEIXOAHbLIE OTBEPCTUS, NpefHa3HaYeHHbIe AN BETPOBOW BEHTUNSALMKW, ByayT pacnonoxeHbl Tak Xe, kak U Ans
APYTUX UCTOYHUKOB BEHTUNALMK, HO eCcrnn 3T oTBepCcTUA ByAyT C NPOTMBOMNOSIOXKHOW CTOPOHLI, TO BNUAHUE BeTpa GyaeT
oTpuuarensHbIM,. Hanpumep, BeTep B NtoboM HanpasneHuu byaeT okasbiBaTb NONOXUTENBHOE AENCTBUE HA BEHTUNAUMUIO,
€CIV B Kpbillie eCTb BEHTUNALMOHHOE OTBepCTUe, Ho ByAeT oKkasbiBaTb OTpULATENbHOE AEUCTBUE, €CNN BbIXOAHBIE BEHTU-
NALWOHHbIE OTBEPCTUA PacnonoXeHsl ¢ HABETPEHHOW CTOPOHLI.

C.2.2 BeHTUNsIUMA nog AeUCTBUMEM BbiTanKuBaloLLed CUNbI

BeHTUnAuMA nop AelncTBUEM BbiTankusatowwen cunbl — «3pdeKT TAaru» — BO3HUKAET Noj BNUAHWEM nepemMelle-
HWA BO3AyXa BCMeACTBUE pasHULibl TemrnepaTyp BHYTPU MOMELLEHUS N CHapyxu. [1BuxXyLlen cunoil senseTeca pasHuua B
NMOTHOCTW BO3AYXa, BO3HUKalOWaa u3-3a nepenaga teMnepatyp. pagneHT BepTUKanbHOro AaBneHUa 3aBUCUT OT NNOT-
HOCTW BO3ayXa W, criefoBaTensHo, OyAeT oTnnYaTbCs BHYTPU U CHApYXW, YTO MOXET NPUBECTU K Nepenagy AaBneHus.

Ecnu cpeaHaa TemnepaTypa BHYTPU CTPOEHUS BhILLE, YeM CHapYXW, NNOTHOCTL BO3AYXa BHYTPU CTpoeHUs GyaeT
MeHbLUe. Ecnu B 3aMKHYTOM MPOCTPaHCTBE NMPOeMbl PacrnosioXeHsl Ha pa3HOW BelCOTe, BO3AyX OyAeT NpoHWKaTh Yepes
NpoeMmel, pacrofOXeHHbIEe HUKE, U BBIXOAWUTL Yepe3 NpoeMebl, pacrnonoXeHHble Bhllle. Pacxos Bo3gyxa OyaeTr yBenu4m-
BaTbCA C YBeNMYEHUeM pasHoCTU TemnepaTyp. CrnepoBaTenbHO, BEHTUNAUMS oT addekTa Tarn byaet 6onee addek-
TUBHOI Npu Bornee HU3KUX 3Ha4YeHUSAX TeMnepaTypbl HapyXHoro Bosgyxa. MNpu 6onee BLICOKMX 3HA4YEHUSAX TeMNnepaTyphbl
HapyXXHOro Bo3fyxa 3TOT TUN BEHTUNALMUN CTaHET MeHee apdeKTUBHLIM, @ ecnn TemnepaTtypa HapyXXHoro Bosyxa npe-
BbICUT TEMNepaTypy BHYTPU NOMELLEHUSA, HanpaBneHne BO3AYLLHOMO NoToka M3MEHUTCSA Ha NPOTUBOMONOXHOE.

TemnepaTtypa BHYTPU NOMELLEHUS MOXET BbITh BhILLE U3-3a €CTECTBEHHLIX MPUYUH, OTONMEHUS, NPeAYCMOTPEHHOIo
B NOMELLEHUN, UMK TEXHOMOMUYECKOro Tenna. Takke BHYTPU NOMELLEHUS MOryT BO3HUKaTb KOHBEKTUBHbIE MOTOKM, KOTO-
pble ByayT BNUATb Ha CPEAHIO TeMnepaTypy NoMeLLeHus.

Ecnu uexoauTb U3 TOro, YTO BHYTPU CTPOEHUS MPUCYTCTBYET CMeLLaHHbI BO3AYX, TO TeMnepaTypy Kak CHapyXHu, Tak
1 BHYTPU MOXHO NPUHATE KaK NOCTOsAHHY. MNepenag AaBneHusi BO BXOAHOM OTBEPCTUM MOXET ObITb onucaH (oopmyrnoi

Ap= %(ﬁ—ﬁ)gH, (C.2)
roae Ap  — nepenaf AaBneHus B otBepcTuy, Na;
P — paBneHue, MNa;
R — rasoBasi NocTosiHHasA Ansa Bosgyxa,/kr/K;
g — ycKkopeHue cBob6oaHOro nageHus, m/c,
H — paccTosiHne no BepTUKanu MeXay LEHTPaMU HUXKHETO U BEPXHEro OTBEPCTUN, M;
T,, — TeMneparypa BHYTpU nometieHus, K;

Tt — Temneparypa cHapyxu, K.
na NoCTOSIHHBIX 3Ha4YeHWiA TeMnepaTypbl BHYTPU MOMELLEHUSA U CHapyXn CBOWCTBA BO3AYLUHOMO MOTOKA, Bbl3BaH-
HOro nepenazjoM TemnepaTypbl, MOryT GblTb paccyuTaHbl C MOMOLLLIO YPaBHEHUS, B KOTOPOM UCNONbL3YeTCA 3aKoH uae-
anbHoro rasa

Tin—Tout
9= Cyhoy|Tzlot) T g, (C.3)
rmeq —  oBbeMHbI pacxoa, M3/c;
Cy — Ko3thpULMEHT pacxoaa, KOTOpLIi xapakTepeH Ans oTBepcTuil U oBycnoBnusaeT TypOYNeHTHOCTb U BA3-
KOCTb, 06bI4HO B Anana3oHe oT 0,5 fo 0,75, 6e3pa3MepHblif;
Ag —  3KBMBANIEHT NOME3HON NNOLWAAU HUXHETO OTBEPCTUS, m2;
2 252
o= o2, (C.1a)
Al +A
rae Ay — nnowagb HWKHero 0TBepCTyS, M2,
A, — nnowagb BepxXHero 0TBEPCTUSA, M2,

[ns nepenaga TemnepaTypbl NPy 4OMNYLLEHWN, YTO TEMMepaTypa B HKHEM OTBEPCTUM BHYTPW CTPOEHWS ByaeT Ta-
Kol Xe, KaK TemMneparypa cHapyxu, T, @ TeMnepaTypa B BepXHeM OTBEpPCTUN BHYTPU CTPOEHNS paBHa T, TO 06beMHbIi
pacxo4 MOXHO paccyuTaTh Mo criegytolleit popmyne:
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(Tin —Tout )

a= CdAe (Tl'n"'Tout) (C4)

MpumeyaHunsna

1 YeM Bonblue paccTosHAE MO BEPTUKANW MeXAY LeHTpamu HUXKHEro 1 BEpPXHEro oTBepcTui, TeM 6onee addhek-
TUBHOI ByAeT ecTecTBeHHas BeHTUNAUUA. Hanbonee noagxogsilee pacrnonoXeHue AMA BXOAHBIX OTBEPCTUA — HUXKHSASA
YacTb NPOTUBOMNONOXHON CTEHBI, AN BLIXO4HBIX OTBEPCTUIA — KPOBNSA. Ecnu Takoe pacnonoXxeHne HEeBO3MOXHO, TO cle-
LY€eT YyCTPOUTb BXOAHbLIE W BBIXOAHLIE OTBEPCTUSI HA MPOTUBOMOMOXKHBIX CTEHaX, YToObl 00ecnevnTb ABUXEHUE BO3gyXa
Ha Bceil nnowagu.

2 Bo MHorux cnyvasx TpebyeMoe konm4yecTBo Tensa AN nojaepaHua MUKpokMmaTa B NOMELLEHNSAX Npyu HU3KUX
TemnepaTypax oKpyxatoLjel cpefbl He oGecrneunBaeTcs Npy HanM4Un eCTECTBEHHON BEHTUMALMU, MOITOMY HEOOXOANMO
nnM6o yMeHbLUaTk KONWYECTBO BEHTUNSALMOHHLIX OTBEPCTUHA, NBO 3aKpeIBaTk 3TU OTBEpCTUSA. HeobxoaMmo NposiBNATh
OCTOPOXHOCTb, YTOOLI HE YMEHBLUWUTL YMCNO BEHTUIIALMOHHBEIX OTBEPCTUIA [0 TAKOW CTEeNeHW, KorAa 3To NPUBEAET K Hapy-
LUEHWIO eCTECTBEHHON BEHTUNALMH, U CriefoBaTeslbHO, OTpULIaTENBHO CKaXXeTCH Ha paccenBaHuW B3pbIBOONACHOW Cpeabl.
Kak npaBuno, Bce HopMaskbHO 3aKpblBaeMble NPOeMbl, Takue Kak ABepU, OKHa, perynupyemole OKOHHbIE peLleTKn/3aBiK-
KA WU T. 4., He CYNTaIOT BEHTUIIALMOHHEIMU OTBEPCTUSIMM.

C.2.3 CoyeTaHue eCTeCTBEHHOW BETPOBOW BEHTUNALMM U BEHTUNALMMN Nop AeUCTBUEM TATU

Kak BeTpoBasi BEHTUNALWSA, TaK M BEHTUNSAUMS NoA AeACTBUEM TAMM MOTYT CYLLECTBOBaTL OTAENbHO, HO eCTb Bepo-
ATHOCTb UX OfHOBPEMeHHOro nosieneHus. Mepenagsl AaBNEHWs, BOSHUKaIOLWME U3-3a TEMNOBOI TArM, 06bIMHO SBNSOTCA
OCHOBHO ABWXYLUel cunoit B 6e3BETPEHHbIA XONogHbIA feHb, TOrAa Kak nepenagbl 4aBneHus, co3gaBaemMble BETPOM,
OyaoyT OCHOBHOI ABWXYLLER CUNOW B XapKUA BETPEHbIR AeHb. OTU CUMbl MOTYT NPensaTCTBOBaTL APYr ApYry UNK Aonon-
HATL 4pYr Apyra B 3aBUCUMOCTY OT PacrofoXEHUs BXOAHBIX U BEIXOGHBIX OTBEPCTUIA (ANA BEHTUNSLMU 3@ CHET TAMM) OT-
HOCUTeNbHO HanpaeneHus BeTpa (pucyHok C.1).

MpumevyaHune— |—|pl/| ncnonb3oBaHUn BepOHTHOCTHOVI OL|eHKKN HeoBxogunMo YYUTbIBaTk KNUMAT, pO3y BETPOB
ANnA 0TAeNbHOro PacnosioXXeHUA U BO3MOXHbIe 3Ha4YeHUA TeMmnepaTypbl BHYTPU NOMeLUeHUA.

] Temneparypa BHYTpW BbilLe ~
no cpaBHeH!Io A,
C TEMMNepaTypoi CHapYXu
/Pz::s'Pw
Daenexve [aenetue
TAMU BeTpa
H

(ps) (pw)

-

Temnepatypa BHYTpU Hibke
Ay no CpaBHEHWIO

_—/( C TemnepaTypoli CHapyXu

I nnnnnmm

PucyHok C.1 — Mpumep NpoTUBOAESHCTBYIOLLIMX ABUXYLLUX CUN BEHTUNMALMOHHBIX MOTOKOB

BeHTURALUNOHHBIE NOTOKM, BbI3BAHHbIE PA3HOCTLIO AABIEHUI, BETPOM MW PasHOCTLIO TEMMepaTyp, TakkKe MOXHO
paccunTaTh. [Ana BEHTUNALMOHHLIX OTBEPCTUIA GONbLIEro pasMepa CBONCTBa NOTOKA MOXHO PacCHUTaTh C MOMOLLLIO Clie-
ayoleil popMynkl, B KOTOPOI UCNONL3YeTCs PasHOCTb aBrieHNi, BO3HUKAIOWAnA Mog AeHCTBMEM BETPa, U U3MEHeHne
MIOTHOCTH BO3AYyXa, CBA3aHHOE CO CpefHei TeMnepaTypoil:
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2Ap
q=Cahoy 22, (C5)

T — 06 7 3c;
e q 06beMHEIl pacxog, M/c;

Cy — KO3 dULMEHT pacxofa, XapakTepusyeT TYpOyNneHTHOCTb U BA3KOCTb U NPUMEHsieTes Ans GonbLunx BXOA-

HbIX UK BBIXOAHBLIX OTBEPCTUIA, BbIbMpaeTca o6bluHO B gnanasoHe oT 0,5 ao 0,75, 6eapa3mepHblif;

A, —  3KBMBaNeHT MOME3HON NIoLaamn HUKHEro OTBEpPCTUS, MZ;

Ap — nepenaj AasneHus u3-3a BETPa Unu BAMSHWUA TeMnepatypsl,Ma;

p —  MROTHOCTb BO3AyXa, Kr/mS.

C.3 MickyccTBeHHasA BeHTUNAUus
C.3.1 O6wue NpuMHUUNbI

MpyW UCKYCCTBEHHOW BEHTUMSALMW BO3AYLUHBIA MOTOK CO3AETCA CNeLnanbHbIMK YCTPOUCTBaMU, HaNpUMEp, NPUTOY-
HBIMM WU BBITSXKHBIMUY BEHTURATOPaMu. MckyccTBEHHasi BEHTUISILMA B OCHOBHOM UCMOMNB3YETCA B 3aKPLITLIX NOMELLEHM-
AX, HO ee MOXHO TakKe MPUMEHSTL Ha OTKPLITOM BO3ZlyXe JMsi KOMMEHcaLuu orpaHuyeHnin B eCTECTBEHHON BEHTUNSALMN
U3-3a Kakux-rnbo npensTcTBuiA.

MckyccTBEHHas BEHTUNALMS 30HBI MOXET ObiTh OOLUEN UMM MECTHON; Takas BEHTUNALMA PasnUYaeTca CTeneHbio
nepeMeLLeHUs 1 3aMeLLIeHNA BOo3ayxa.

MckyccTBeHHasi BeHTUNALMS oBecrednBaer:

- YMeHbLUeHWe Knacca W/unm pasmepoB B3pbIBOOMACHOW 30HbI;

- CHWKEHWe BPeMEHU NPUCYTCTBUS B3PLIBOOMNACHOM rasoBoii cpeas!;

- NpegoTBpaLLeHne 06pa3soBaHns B3pLIBOONACHOMN ra3oBoii cpeabl.

C.3.2 3agaun npoeKTUpoBaHUSA

McKyccTBEHHaA BEHTUNALUA aeT BO3MOXHOCTb co3flaBaTbh 3P eKTUBHBIE N HAAEXHbIE CUCTEMBl BEHTUNALMU BHY-
TpW nomeLleHuiA. MNpwn ycTpoiicTBE CMCTEM UCKYCCTBEHHOW BEHTMNAUWUKN ANs obecnevyeHns B3pbiBO3aLWMThl CrneayeT Bbl-
NOSHATL crnegytowune TpeboBaHns:

- BomxeH BbiTb obecneveH KOHTPONb 3MEKTUBHOCTU BEHTUAALNK;

- AOMKeH BbiTb YCTAHOBIEH KIAacC 30HbI, B KOTOPYIO NPOBOAMUTCA BbIGPOC NOTOKOB U3 BEHTUNSATOPOB, U 30HbLI, HeMno-
CpefCTBEHHO rpaHuyalLei ¢ Hei;

- BEHTUNALMOHHbBIA BO3AYX ANA BEHTUNALMK B3pbIBOONACHOI 30HbI JOMKEH NOCTYNaTh U3 B3pbiBo6e30nacHoi 30HbI
C Y4ETOM BNUSAHUSA BCAckiBaHWUSA Ha OKPYXXatoLLLyIO 30HY;

- napaMeTpbl U KOHCTPYKLUMS CUCTEMbl BEHTUMALMKU AOMKHBI BEIOMPATLCA C YUETOM pacrorioXeHUs UCTOYHWUKOB
YTEYKM, UX CTeNeHN N UHTEHCUBHOCTM.

JononHuTenbHO cneayeT yduTbiBaTb creayowne obCTosTeNnbCTBa, BRUSIOLME Ha KauecTBO MCKYCCTBEHHOM
BEHTUMALMMK:

- MNOTHOCTb FOPIOYMX ra30B U NapoB O0OBLIMHO OTIIMYAETCA OT MIOTHOCTM BO3AYyXa, MOITOMY OHW aKKyMYIMpYIOTCH Y
noTornKa Unn nona 3akpbLIToro NoMeLLeHUs, rae nepeMeLleHne Bo3alyxa 3aTpyHEHO;,

- paccTosiHMe OT CUCTEMbI UCKYCCTBEHHON BEHTUNALMM [0 UCTOMHUKA YTEYKW, YCTaHOBKA CUCTEMBI MCKYCCTBEHHOIA
BEHTUNALMK BONU3U UCTOYHMKA yTeYkn BygeT 6onee acbheKTMBHOW N MOXET BbITb HeobxoaUma ANsi COOTBETCTBYHOLLErO
KOHTpONs ABWKEHUSA napa;

- NNOTHOCTL ras3a W3MEeHAETCA B 3aBUCMMOCTU OT TeMNepaTyphl;

- NPenATCTBAA MOTYT YMEHbLUAThL UM COBCEM OCTaHaBNWBaTL [IBWXEHUE MOTOKa BO3fyXa, T.€. BEHTUNALUUA B He-
KOTOPbIX y4acTKaX 30Hbl MOXET OTCYTCTBOBATb.

C.3.3 NMpumMepbl ICKYCCTBEHHON BEHTUNALUN

O6LLas UCKYCCTBEHHasi BEHTUNSALMSA: CTpoeHne, o6opyaoBaHHOE BEHTUNATOPaMM, YCTaHOBMEHHBIMU B Npoemax
CTEeH MMM KpbILW ANS YNyYLLEHWUA BEHTUNALNN NOMELLEHNS.

BeHTUNATOPbI UrpatoT 4BOMHYK porib. OHWU MOTYT YBENUYMBAaTL BEHTUISALMOHHLIA MOTOK B 34aHWK, cnocobeTeys
yAareHuto rasa us 3faHus, a Takke BEHTUNSATOPbI, YCTAaHOBMNEHHLIE BHYTPU 34aHUsi, MOTYT YBENUYUTL TypOYNeHTHOCTb
1 cnocoGcTBOBaTE paccenBaHWio obnaka, pasmepbl KOTOPOro MeHblle oGbema NoMeLLEeHMUsl, B KOTOPOM 3To o6nako Ha-
XORMUTCS, fiaxe Mpu OTCYTCTBUW 3BaKyaLyy rasa u3 noMmeLyeHnsi. B HeKoTOpbIX Criyyasix BEHTURATOPLI MOTYT YCKOPUTL
pacceuBaHue Gnarogaps yBenunyeHuto TypByneHTHOCTM Ha nnoLlaaKkax Ha OTKPLITOM BO3AyXe.

MecTHasi UCKYCCTBEHHas! BEHTUNALWS:

- cMcTeMa oTcoca Bo3yXa W napa, NpUMeHsieMasi Ha MecTe PacrofioXeH!s TEXHOMorndeckoro 0GopyaoBaHus, u3
KOTOPOro MOCTOSHHO UITU NEPUOZUYECKN MPOUCXOAUT yTeuKa roptoHero napa;

- NPUTOYHAA UMK BLITSXKHASA CUCTeMa BEHTUNALMW HEGOMBLLUOW MOKarnbHOM 30HbI, A€ BO3MOXHO BO3HWKHOBEHWE
B3pbIBOONACHOI Cpefbl.

28



FOCT IEC 60079-10-1-2013

C.4 YpoBeHb BeHTUNSALMMU (cTeneHb pasbaBneHus)

O DEKTUBHOCTE AENCTBUA BEHTUNALMA ANSA PerynupoBaHus paccenBaHWs B3pbIBOOMACHOW Cpeabl 3aBUCWUT OT
cTeneHu pasbaBneHns (YpoBHA BEHTUMSALMM), FOTOBHOCTU BEHTUMALMM, @ TakkKe OT KOHCTPYKUUM cucTeMbl. Hanpumep,
BEHTUNALMSA MOXET ObITb HeJOCTaTOMHOW ANSA NpefoTBpalleHUsa 06pasoBaHns B3pLIBOONACHON cpefbl, HO JOCTaToHHOW
Ansi ee BbICTPOro paccensaHus.

CTeneHb pasbaBrneHns onpeaensoT B 3aBUCUMOCTY OT BO3MOXHOCTU pasbaBneHns faHHoN yTedku 4o GesonacHo-
ro YPOBHS B OMNpeAeneHHbIX YCNOBUSX BEHTUNALMU UKW aTMocepHbIX ycroBusix. CrieqoBaTenbHO, Npyu 3Ha4YUTENbHOM
yTeuKe cTeneHb pa3baBrieHns B faHHbIX YCIOBUAX BEHTUNALMM UM aTMocepHbIX yeroBusx 6ynet 6onee HU3KOW, U ANS
YyTEYKM faHHOro o6beMa MeHblUas KpaTHOCTb Bo3AyxooBMeHa COOTBETCTBYET Gonee HU3KON cTeneHn pazbaBneHus.

MpuMeyaHue — Ecnu yuuTeIBaKOT Apyriue CUCTEMbl BEHTUNALMM, HAaNpUMep, OXNaxaatoLne BEHTUNSTOPSI,
BEHTUNSATOPbI TOMOK, HEOBX0AMMO YEeaNTLCSA B UX HaTUNN.

CTeneHb pa3baBneHus 3aBUCUT HE TONBKO OT BEHTUMSALMM, HO M OT BuAa BbICBOGOXAAIOLLEroCs rasa. YTeuKy ofHUX
rasoB MOXHO OCMabuTb 3@ CHET YCUMEHNSI BEHTUMSALMOHHLIX NOTOKOB, AN APYrUX ra3oB 9TO BO3MOXHO B MEHbLLEN CTeneHu.
BblfensioT TpY YPOBHS BEHTUNALMM (CTeneHn pa3GaBreHns).

C.4.1 BenTunsaumsa Bbicokoro ypoBHs (BB) (Bbicokas cTeneHb pa3baBneHus)

O6ecneyunBaeT GLICTPOE CHWKEHUE KOHLEHTpaLUKW rasa BONM3u UCTOMHMKa yTeuku (Tabnuua C.1).

C.4.2 BenTnnauua cpepHero yposHs (BC) (cpeaHasa cTteneHb pa3baBneHus)

Mo3BOMNAET perynMpoBaTh KOHLEHTPALMIo FTopHYero rasa B Bo3ayxe, Npyu 3TOM rpaHuLbl 30H BO BPEMSI CyLLeCTBO-
BaHUA YTEYKU OCTAIOTCS HEU3MEHHBIMU W B3pLIBOONACHas razoBasi cpefja B rpaHuLax 30Hbl Nocne npekpaLleHns yTeuku
BbICTPO paccenBaeTcs.

PasMepkl 1 Kacc 30Hbl OCTAKTCA B YCTAHOBMEHHbIX Npegenax.

C.4.3 BenTunauusa Huskoro ypoBHS (BH) (HU3kasa cteneHb pasz6aBneHus)

He nosBonseT U3MeHsTb KOHLIEHTPaLMIo BO BPEMS YTEUKW W/Uu BbICTPO yCTpaHWTL B3PEIBOOMACHYHO Cpedy nocne
NpeKpaLLleHNs YTEUKH.

C.5 OueHKa YpOBHSl BEHTUNALUMN U ero BIUSHUA HA KNAcc 30HbI
C. 5.1 O6wume npuHLUNDLI

Pasmepbl obraka roptodero rasa unv napa v Bpemsi ero CyLLeCTBOBaHUA NOCNe NpeKpalLeHns YTEYKU MHOTAa MOXHO
U3MEHSTE C MOMOLLIbH BEHTUNALMU. Hixke npvBeeH METOA OLIEHKW YPOBHA BEHTUNALMK (CTeneHn pa3baBneHus), Heobxo-
AVIMOro ANs BO3[eicTBUS Ha pasMepbl B3pLIBOONACHO 30HbI, U BpeMS CyLLECTBOBAHUS B3PLIBOOMACHON ra3oBOI Cpeabl.

HeobxogMmo OTMETUTb, YTO NPUBOAMMbIE METOALI He SABNSAIOTCA TOMHBIMU. OHU AAlOT 3aBbIWEHHbIe pe3ynsTarhl
(T.e. NnepeoLeHMBaLOT YPOBEHb OMacHOCTM), O4HAKO HE HacTOrbLKO, YTO6bl Mepbl 6e30NacHOCTU CTanu HEAOCTYMNHBIMU MO
LieHe, TaK KaK B JeACTBUTENIbHOCTM NOTPEBYIOTCA NMULLb HE3HAYUTENbHbIE YNyYLIEHUS.

Mpexae Bcero, AN OLEHKU YPOBHA BEHTUNALUUK (CTeneHU pa3basneHus) Tpebyerca onpeaennuTb BO3MOXHBIA pas-
Mep UCTOYHMKA YTEUKM N MaKCMMarbHYyt MHTEHCUBHOCTb YTEYKM FOPHOYEro ra3a Unm napa A5 UCTOMHUKa YTEYKN FOpIOMEro
BellyecTBa. 3TO AOMKHO NPOBOAUTLCA HA OCHOBAHMK 3KCMEPUMEHTAarbHLIX JaHHbIX, pacyeToB, onpaBfaHHbLIX NPeAnono-
KEHWIA UK JaHHbIX, MPef0CTaBNEHHBIX N3rOTOBUTENEM.

MpuMedyaHue — MeToa, NpUMEHEHHbIW ANs onpefeneHnusi MakcUMarnbHOW UHTEHCUBHOCTU YTEUKM, AOIDKEeH
OblTb YKa3aH B AOKYMEHTaX.

C.5.2 PacueTt runoteTuyeckoro o6Lema V, Ana yTeuku rasa us Tpy6 unm pesepeyapos

C.5.2.1 O6wme nonoxeHus
PacueTbl, NpeAcTaBreHHble B HACTOALWEM pasgene, SBNAIOTCA KOMMIEKCHOW MOAENbIo ANS pacyeTa BEHTUNALUM 1
paccenBaHus yTeqek rasa.

MpumeuyaHune — MNpeacraBneHHas 3aeck KOMNNEKCHasi Mogernb paspabotaHa Ha OCHOBE METOAOB, NpU-
MEHSBLUUXCH B TE4EHUE MHOIMX JIET B XMMUYECKOW NPOMBILLNEHHOCTU. OTa MOAerNb NPUMEHSIETCS HapaBHe ¢ MeToamun
MaTeMaTU4ecKoro MOAENMpoBaHUs 3ajad ra3oBoi AuHaMukn u Tennnoobmera (CFD) n akcnepuMeHTanbHbIX HabnoaeHuid
¥ NO3BOJIAET MOMYYMTb CONOCTaBUMbIE pe3yrnbTaThl AN CONOCTaBUMbIX CUTYaL|MiA yTeUKu rasa.

Benuuuna V, paccmarpuaeTca kak o6beM, 3a npegenamn KoToporo CpeAHsisl KOHLEHTpaLusl B3pbiBoonacHoro rasa
unu napa coctaensieT meHee 0,25 unu 0,5 ot HKIMP. 3HaveHue, pasHoe 0,25 HKIP, cooTBeTCTBYET HENPEPLIBHOW yTeuKe
Unun yTeuke nepBoii cteneHn. 3HadeHue, paBHoe 0,5 HKIMP, cooTBeTCTBYET yTEUKe BTOPOI CTEMEHMN.

JT0 onpefeneHne BKIOHAeT B cebs KpuTepuidi ypoBHA ONAcHOCTK, @ He TOYHOE onpefeneHune roprodero obnaka.
Heo6xoAMMO y4uThLIBaTh, YTO:
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(a) ANs cambIX XyALUWMX CriydaeB OLieHKW r’MnoTeTnieckoro obbemMa KOHLeHTpauus rasa unu napa Syaer sHauuTesb-
Ho Huxe HKMP, 1

(b) obrnaka roptoyero raza MoryT BOCMI@aMEHSATLCA B TOYKaX, [4e CPeAHAS KOHLEHTpauus 3HauuTenbsHo Hxe HKIPR,
T.€. NNOTHOCTb 0Bnaka MOXeT XaoTUYHO MEHATLCS.

OnHako cpaBHeHne BenuinHel V, AN pasnuyHbIX cUTyalnii no3sonseT nomny4nTs MHdopMaLmio 06 OTHOCUTESbHOM
OMacHOCTH, @ CpaBHeHUe BeNUUMHbLI V, C YCTaHOBMEHHLIM KpUTEpMEM MOXET CMYXWUTb OCHOBOW Ans oueHku Gesonac-
HOCTU. 3HaueHWe, Ncnonb3yemoe Kak aTanoHHoe Ans V,, GyaeT 3aBuUceTb OT YCIOBUI YTEHKM U cUTyaumn. 3T0 3HaueHne
JOMKHO OTpaXkaTb CNOCOBHOCTb BEHTUNALMK BIUATL Ha paccenBaHue rasa unu napa. [Npu pacyeTe aTanoHHOro 3Ha4eHust
HeoBXo4 MO y4ecTb criegytoLlee:

a) AnsA yTedek, Npu KOTOPbIX ras UK Nap MOryT 3aHATb BoMbLUYO YacTb MOMELLEHUS, aTanoOHHOe 3Ha4YeHne runoTe-
T4eckoro obbema V, paBHo 06bemy nometleHns (Vo) nnn obbemy Bo3amMoxHoro obnaka napa unm rasa.

b) Ons yTevek rasa npu aasneHun go 10 6ap sTanoHHOe 3Ha4YeHWe Ans runoTeT4eckoro obbema V, 06bI4HO paBHO
0,1 m3.

c) AnsA yTedek rasa npu AasneHun bonee 10 Hap aTanoHHoe 3HaveHne ANA rUnoTeTnHeckoro obbema V, 4OMKHO
6bITb Gonee 0,1 M3,

MpumeyaHuns

1 Ecnm yTedKa rasa NpoMCXoANT BHYTPW NMOMELLIEHNS, TO runoTeTudecknit o6beM V, criefyeTt paccunTbiBaTb B COOT-
BETCTBUW C NEPEYUCIIEHNEM @) ANSA UCTOYHUKA, PACMONOXEHHOro B JanibHell 30He, U b) unu ¢) Ans 6M3Ko pacnonoxeH-
HbIX UCTOYHUKOB YTEYKM.

Mogenu Anst OLeHKM rMnoTeTndeckoro obbema vV, MoryT farb 4OMNOMHUTENBHYH MHGhopMaLMio, HanpuMep, o hopme
UIn pa3Mepe B3pLIBOONACHOMO obnaka, 0fHaKo camblil BaXHbIA (hakTop — 3TO BENUYUHA runoTeTUYeckoro obbema V.

2 Ecnu nepBoHaYalnbHas oLeHKa rmnoTeTu4eckoro obvema Vz AaeT 3HaveHne, KOTOpoe HECKONbKO HUXE KpUTude-
CKOro A4S KnaccuduKkalmm 30H, HeobxogMMo npoBepuTh U 060cHOBaTL BLIOOP BCEX BBOAHBIX NapaMeTpos. HeGonblume
N3MeHEHUA HeCKOMbKMX BBOAHbLIX NapaMeTpoB MOryT NPUBECTU K UHOMY 3aKIMKOHYEeHUIo, U cnegyeT Bbl6paTb TO 3aKnk4e-
HWe, KOTOpOe 3aBLILLIAET ONacHOCTb.

3 Mpu yTeuke rasoBoii CTPyM (ABUXKYLLEHCA CO CKOPOCTLIO, 3HAUYUTENBHO MPeBLILaoLLeh CKOPOCTL aTMocdepHoro
Bo3fyxa) TypOyneHTHOCTb, cosaaBaemas cTpyeit, 6yaet Gonblue, Yem TypbyneHTHOCTL aTMOocthepHOro Bo3ayxa, U nepe-
MeLLEHNE OKPYXatoLLEero Bo3ayxa (BeTep Un BEHTUNALWSA) NpakTUydeckn He ByAeT BNUATb Ha MeXaHN3M NepBUYHOrO pas-
GaBneHus. OfHaKo yBenu4eHne CKopocTu BETpa yCUIUT TypOyneHTHOCTb, MOSTOMY NporHo3 pasbasneHuns byaet, BeposT-
HO, 3aBbllUEHHBIM, eClk aTMOCCf.'JeprIVI NOTOK HE NPUHUMAETCA BO BHUMaHUe.

C.5.2.2 boHOBas KOHLEHTpaLUA rasa U YTeuku B BEHTUITMPYEMOM NOMeLIeHUn

[Ans yTedek BHyTpW MomeLLeHNst Heo6xoauMo onpeaenuTb hOHOBYIO KOHLIGHTpauUuio rasa X, B NOMeLeHuH, oTpa-
XKarLyo geicTBue BEHTUNALUN.

Y4eT (DOHOBOI KOHLEHTPpaLMK NO3BONAET NONYYUTL KPUTEPUIA ANS OLIGHKN BEHTUNALNKU B MOMELLEHUU, U3 KOTOPOro
ras unu nap yaarnseTcsi, Mo CpaBHEHUIO C paccemBaHWeM rasa unu napa. OT0 pasnuyne BAUSET Ha OLEHKY runotTeTude-
ckoro obbema V,.

Ona pacueta (oHOBOI KOHLEHTpaLumu (06. %) MOXHO Ucnonb3osaTb hopmyny

fqs fqs
_ _fas c6
b~ g+q0 o (C.6)

OTHOLEHWE MeXY KpaTHOCTbIO BO3AYyX006MeHa U BEHTUNALMOHHBLIM NMOTOKOM NpeAcTaBneHo ¢opmynoit

q1=CVq, (C.7)
raet — Bpems, (c);
9 — 06LeMHbI MOTOK BO3AYXa, NPOHNKAIOLWEro B NOMeLLeHNe Yepes Npoems!, M/c;
s — 06LeMHbIf NOTOK FOPKOYEro rasa U3 UCTOYHNKA, M3/C;
G4=qp+ gs — OObLEMHbIN NOTOK ra3oBO3AYLIHON CMECH, BLIXOASLLMIA U3 NOMELLEHUS Yepes NpoeMbl, m3/c;
C — KpaTHOCTb Bo3flyx0oBMeHa B nomeweHny, ¢~
Xp — cpeaHsst oHoBas KOHUeHTpauus, 06.%;
f>1 — cpefiHee 3HauyeHue POHOBON KOHLUEHTpauum rasa Xj, B NoMeLleHUn, NoAesieHHoe Ha 3Ha4eHNne KOH-

LleHTpaLuu B BbINYCKHOM OTBEPCTUM BEHTUNALMOHHOH CUCTEMBI.
[ins oLeHKM V, HeoGXOAMMO UCTIONE30BaTH ACUMNTOTUHECKOE 3HaqeHNe (POHOBOI KOHLIBHTPaLMM X Kak KOHCepBaTUBHOE.
CpelHee 3HadeHWe OHOBOW KOHLIEHTPaLMN X, KOTOPOE MOXHO MONYYUTL B UTOrE, 3aBUCUT OT OTHOCUTENbLHOI
BEMMUYNHBI UCTOYHWUKA U BEHTUMSILMOHHLIX NOTOKOB, HO NEpPUOA BPEMEHM, 3a KOTOpLIA 3TO 3HadYeHWe GyaeT AOCTUrHYTO,
o6paTHO NponopuMoHaneH KpaTHOCTM BO3[yXoo6MeHa.
f — 3T0 K03(hPULMEHT paccenBaHNs B3PLIBOONACHOW Cpefbl, KOTOPLIA XapakTepusyeT cTeneHb CMELUNBAHUS BO3-
[lyXa B 3aMKHYTOM NPOCTPaHCTBE BHE 30HbI YTEHKN. Ero 3HaueHusi MoryT 6biTb Cneayowmmm:
f=1, koraa poHOBas KOHLEHTPaLMs OCTAETCS NOCTOAHHON, BLIMYCKHOE OTBEPCTUE YAANEHO OT YTEYKW, NOSTOMY 3Hade-
HWE KOHL@HTPaLMM B BbIMYCKHOM OTBEPCTUN OTPaxaeT CPeAHHoto (POHOBYIO KOHLIEHTpaLUto;
f>1, korga poHOBas KOHLEHTPaLMsA B NOMELLEHUN MEHSIETCS U3-3a HEAOCTATOMHOrO CMeLLMBaHWsS BO3AYXa, BbIMYyCKHOE
oTBEPCTNE YAAMNEHO OT YTeUKM, NOSTOMY 3Ha4eHUe KOHLEHTpaLmu B BbINYCKHOM OTBEPCTUM HUXe cpefHel (hoHOBOM
KOHLEeHTpaLuy.
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Ecnu f =1 unun f >1, To 3TOT KO3(pPULUEHT MOXKHO paccMaTpuBaTh Kak KoappULUeHT 6e30nacHoCTy, CBA3AHHLIN
€ HeappeKTUBHOCTBIO CMELUMBAHUA (TaK Kak NOCTENEHHO YBENUYMBAIOLMECH 3HAYEHUA OTPaXaloT NOCTENEeHHO CHUXa-
toytocs 3ppeKTUBHOCTL CMELUMBAHUA BO3fyXa B MoMelleHun). BnuaHue koadduuneHTa f Ha NporHo3 onacHoCTU 1
KOHCEepBaTUBHbIE PELLUEHUA PACCMOTPEHbBI HUXE.

MpumevyaHunsa

1 BaxHO OTMETUTb, 4TO caMa no cebe BEeHTUNALMS, XapaKrepuayoLlas MpPOHUKHOBEHWE BO3fyXa B MOMeLLeHHne, He
JaeT nNpeacTaBneHns 0 BOSMOXHOM 0GbeMe B3pbIBOONACHOM cpefibl, KOTOpLIA 3aBUCUT OT ocobeHHOCTel pacnpeaeneHus
rasa unu napa u Bo3gyxa BHYTPU NOMeELlEeHNA, T. €. OT paccenBaHus. OAHaKO, KaK 6bino npeanoXxeHo, MOXHO OLEHUTb
BIMAHWE BEHTUNALMW Ha rMNOTETUYeCKNil 06beM V, Npu yTedKe B MOMELLEHMM C YHETOM TOrO, YTO paccenBaHUe Npouc-
XOAMUT B YCNOBUAX (DOHOBOI KOHLUEHTpaLun Xy, OTITUYHOIA OT Hyns.

2 OOHOBYHO NANOTHOCTb Py, MOXHO 3aMEHUTL Ha MITOTHOCTbL OKPYXKatoLLero Bo3AyXa p, (AN KOTOPO COOTBETCTBYLO-
MM NPUBANXKEHHBIM 3Ha4eHNeM ByaeT 1,2 kr/m3), Tak Kak NpUCYTCTBME rasa/napa B KOHLEHTPaLMN MeHee X,itHe Bcerpa
3HaYMTENbHO U3MEHSET NNOTHOCTb BO3AYyXa.

C.5.2.3 Pacuet runoretuuyeckoro o6xema V, Ans rasoBoi CTpym

MmnoTeTnuecknit obbem V, ANA rasoBoil CTPyM MOXHO OMPEAENUTL C MOMOLLLIO NPOCTOW MOAENU ra3oBoii CTpywm,
KaK NokasaHo HUXe.

AnsA yTeyek B HapyXHbIX YCNOBUSX:

3/2 3
V. 973 (pa 1\ (C.8)
z 160 \ ps Xerit
[ns yTevek BHYTPU NOMELWEHUS:
ecnn Xy, < Xp
v, = min| 25 (00} 2 (X6 V| vy (c9)
z 160 \ ps Kerit=Xp
ecnn X, 2 X .0
V, =V, (C.10)
rae min[a, b] o3HavaeT «MeHbLUEe, YeEM a UK by, U UCMOoNb3yloTcs crieqytolue 0603HaqveHNS:
rs  — 3ddEeKTUBHBLIA paanyc UCTOUHIMKA UMK NCEBONCTOUHMKA (CM. HUXeE), (M),
a — Ko3(pdULMEHT BoBreveHus B cTpyto (06biuHo 0,05);
P, — MNIIOTHOCTb OKpYXKatoLLero Bosayxa, Kr/m3.
Mp, i 3
Ps = o — MNIOTHOCTb B3PLIBOONACHOTO rasa 6e3 npumecei, kr/m>.
a
MnoTHOCTb, (K/M3), (hOHOBOI ra30BO3AYLLIHON CMECH, MPUCYTCTBYIOLLEN B MOMELLEHUN, MOXHO paccunTaTh Mo ¢op-
myne:
Pp=Pat (1-My/M)Cy, (C.11)
G, =961 3.
me Ch = gr g — hoHOBas KOHUeHTpayus rasa, Krim>;
X .. — COOTBETCTBYOLLUAsA KpUTU4eckasa KoHUeHTpaums, 06.% (0,25 HKIMP wnu 0,5 HKIMP),
crit yrotjas kp LeHTpayy
» — (POHOBas KOHLEHTpaLms B NOMELLeHNM, co3aBaemMasn BEHTUNALMOHHEIMU noTokamu, 06. %., (CM. HUXe),
Vg — obbem nometleHus, M3,

[ns oLeHkM ¢ 3anacoM HeOBXOAMMO YUUTHLIBATh, YTO TUMOTETUHECKUA 0BBEM V, MOXET UMEHSATLCA B 3aBUCHMOCTH
OT pasHblX NapamMeTpoB. He criefyeT Npon3BoSibHO KOPPEKTMPOBaTE Kakne-nnbo napameTpel ANA NONyYeHUs «npakTuye-
ckn Ge3onacHoro» pesynsrata (ocobeHHo, ecnu pesynisraTthl GMM3KM K 3Ha4YEHUAM, XapaKTepHbIM Ans 6e30nacHoi 30HbI)
paau ygobcTaa.

[ns yTevek BHYTPU NOMELLEHUsI NPOnopLMOHansHOCTb

Vo —1— C.12
‘ (Xcrit—xb)3 ( )

(Mpu ponyweHum, uto X, < X_.) 03Ha4aeT, 4TO 3aBUCMMOCTb OT ¢(POHOBOW KOHLEHTpaLuu, KoTopas onpejenserca
0C0BEHHOCTAMU BEHTUNALMM, NOTEHLMaNbHO HeycTor4mBas.

Mpw [LOCTATOMHON BEHTUNALMU N X}, < X, TUNOTETUYECKUIA 06beM V, NpaKTUYeCcKU He 3aBUCUT OT POHOBOMN KOHLIeH-
Tpauun. B aToM crnyyvae runoteTndeckuii obbemM V, OyneT TakuM Xe, Kak Ha OTKPLITOM BO3ZYyXe, U YCUNeHUe BEHTUNSALMN
He NpuHeceT pesyneraTa.
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OnHako, ecnu 3HadyeHne X, NPUBNNKAETCA K 3HAUEHUIO X, TO TUNOTETUYECKMIA 06beM V, GyaeT B Gorbluelt cTe-
MeHU 3aBMCETh OT TOYHOMO 3HAYEHUS POHOBON KOHLEHTpaLuK, NOSTOMY 3HaueHue X, Henb3sa saHmkatb. (Mpu X, > X .
runoTeTudeckuii obbem V, o3HavaeT o6bem BCero noMeLleHus).

daKkTopaMy, OT KOTOPLIX 3aBUCHUT X, ABMSAIOTCA UHTEHCUBHOCTb BEHTUNALMU (OTHOCUTENBHO MHTEHCUBHOCTYU Bbi-

JerneHus rasa U3 UCTOYHNKA) U 3pPEeKTUBHOCTL CMELLEHNA
_r Qs
Xp =Tt (C.13)

Mpu ycnosuu, 4To pasmep OTBEPCTUIA He Bbin 3aHWXeH NPU OLEHKe, a NOTOK N3 UCTOYHUKA (g OLIEHEH C 3anacoM,
runoTeTnyecknini 06bem V, MoxeT GbiTb OLiHEH C 3anacoM Npu CoBIoAEeHN CrIEAYIOLWNX YCIOBUIA:

- He 3aHuXaTb KoappuumneHT f,

- He 3aBbllWaTb KpaTHOCTL Bo3AyxoobmeHa C;

- He 3aBblLWaTb 06bem nomelleHns Vy .

Vo — 310 06beM noMeLLeHNs Ui paccMaTpuBaemblil 06beM, B KOTOPOM OBBLIMHO COAEPXMTCS BO3AYX, CrefoBa-
TenbHo, M3 obLero o6beMa nomeLLeHUst HeobxoaNMo BbiHECTb 06beM MobbIX HENPOHUL@EMbIX MPEeAMETOB, HaXOAALLNX-
CA B NoMeLyeHn. ManoBeposiTHO, YTO 06beM STUX NPEAMETOB OKaXeT BoMbLLOe BIIUAHUE Ha 3Ha4YeHUe POHOBON KOHLIEH-
Tpayumn X, Ho, BO3MOXHO, ero notpedyeTcs y4ecTb n3-3a YyBCTBUTENBHOCTY K NoKasatenio Xj,.

Ons yTedek B cepefuHe OTHOCMTENbLHO CBOBOAHOrO NOMELLEHNUS ¢ BXOAHBIMU U BbIXOAHLIMUA BEHTUALMOHHLIMU
OTBEPCTUSIMU, PaCcMONOXEHHBIMU Ha NPOTUBOMONOXHBIX CTeHaX, KoaddULMeHT f= 2 ByAeT COOTBETCTBYIOLLIUM KOHCepBa-
TUBHBIM 3Ha4YeHneM. Ecnu yTeuka npoMcxoauT B 3aMKHYTBIX NPOCTPAHCTBax C NiOX0 pacnpefernieHHoW BeHTUNALWel unu
B 3aCTOWHOW UNK 3aKPLITON 30HE NOMeLLEeHNS, PEKOMEHAYETCA UcTofb3oBaTb 6onee BbiCoKoe 3HadyeHne f— Ao 5.

C.5.2.4 Hebonblumne NpensaTCTBUA U TBepAble NOBEPXHOCTH

MpenaTcTBUE HeBOMNbLLLOrO pasMepa, HaxoAALWeeca Ha NyTH ra3oBOW CTPYMW, MOXET CHU3UTL CKOPOCTb CTpyK. MNpu
STOM CTPysl CMeLLaeTca Unu paclumpsaeTtcs, YTobbl 06ONTM C OfHOI UMW ABYX CTOPOH MpensATCTBUE, U NPOUCXOAUT ee
pasbaeneHue B TypbyneHTHoM cnege npenAaTcTBus. OCHOBHOW MeXaHM3M 3aMeANIeHUs CKOPOCTH CTPYU — CMellnBaHne
OKpY>KatoLLiero Bo3gyxa co cTpyei U ee pasbasneHue.

Ecnu cTpysi BCTPETUT NpenATCTBAE B BUAE CTEHbI, OHa cMecTutcs. Ecnu ctpys byfer HanpaBneHa B CTeHy Bep-
TUKansHo (T.e. nog yrnomM B 90°), TO 3TO MOXET MPUBECTU K BOSHUKHOBEHUIO pafnanbHOi NPUCTEHOYHO| CTpyK, KoTopas
OyneT npoforxaTtb 3axBaTkiBaTb BO3AYX.

PesynbraTel pac4eToB, NoMyYeHHble ¢ NOMOLLBI0 MaTteMaTU4eckoro MofenupoBaHus 3ajad rasoBon AUHaAMUKUA W
TennoobmeHa (CFD), u pesyneTaThl SKCNePUMEHTOB NOKa3blBakoT, UTO Takue NpensTCTBUS HE OKa3biBaOT 3HAYNUTENBbHOMO
BMWAHWA Ha rUNoTeTYecknii obbem V,, 1 UCnonb3oBaHWe B pacyeTax KoauyueHTa, paBHOTO 2, NO3BOMMUT NOMY4UTh
LOCTaTOMHO KOHCEpBaTUBHbLIE pe3ynbraThl.

C.5.3 OnpeaeneHue BpeMeHU paccenBaHUA (CyLLECTBOBaHUSA) yTeUKu ¢

OueHKa BpeMeHU paccenBaHust (CyLLECTBOBaHWS) YTeYKU ABMNSAETCA BTOPLIM KpUTEPUEM ANA OLIGHKW CTeNeHu pas-
BaBneHus, Koraa 3HaveHue rmnoteTyeckoro obbema V, BEMUKO MO OTHOLIEHUIO K 06beMy nomeleHus. Mpu Gonbliom
3HaYeHUN BPEMEHU paccenBaHusi yTEHKN MOXHO NPEANONOXUTb, YTO BEHTUNALMOHHAA cUCTEMa He focTaTodHa Ans yaa-
NeHnA rasa unu napa 13 NoOMeLLeHUs.

Ecnv B onpeaeneHHblii MOMEHT yTeuka NpekpaTUTCs, CpefHsAA KOHLEHTPaUMA raza B noMeLeHnn byaet cHKaTbes
B reoMeTpuyeckoii nporpeccuu B Maclutabe Bpemern 1/C. Bpemsi, Heobxoanumoe AnA YMeHbLUEHUS CPefiHEN KOHLeHTpa-
UMM ra3a B MOMeELLEHUM OT HavanbHON 06LeMHoi 4oru X, 40 KPUTUHECKOro 3HaYeHNA X, PacCUNTLIBAETCA Mo opmyne
(npwn ycnosuu, 4to X, > X

tpersist = %ln ()él:” ) (C.14)
CriefyeT OTMETUTb, YTO 3Ta OLieHKa NPUMEHSETCS, Korfa o6beM B3pLIBOONACHON CpeAbl paBeH 06beMy MoMellie-
Husa. Ecnu oH paBeH TONbKO YacTh obbema NnoMeLleHnA, ToO HeT HeosXO,qVIMOCTM YAanAaTb U3 NOMELLEHNA ra3 unu nap anA
pasbaBneHns KoHLeHTpaLumn obnaka Ao 3Ha4eHns Xy
OfHaKo Nepuos, BpeMeH!, HeoBXOAMMBI NS paccenBaHns, By eT NpeBbILLATL NEPUOs YTEHKA. PasMepHbIii aHanua
[aeT criefyroLLyto hopmMyny:

b Onuna obnaka
persist CKopocmb obmekxaiouie2o nomoka’

Anvka obnaka cocTasnsieT npumepHo V3. CkopocTb obTekatowero noToka MOXHO NPUHSITL paBHoit Clg, rae Ly
(4Ns 3aBbILLEHHOro 3Ha4YeHWsA) — 3TO HaUMEeHbLUWA NUHEeNHBIA pa3Mep NoMeLeHNs.
CnepoBaTenksHo,

vy
tpersist = %(ZT ) (C.15)

Heo6xogMMo 0TMETUTD, YTO ANt 06nakoB, pasMepbl KOTOPLIX MEHbLLE pa3sMepoB NOMELLEHUS], NOSyYeHHOe 3Haje-
HWe BpeMeHW ByaeT MeHbLUe 3HaYeHUs!, HEOBXOAMMOro ANA NOMHOMO Bo3ayxoo6MeHa B NOMELLEHUM, TaK Kak aTu obnaka
OyByT pacceuBaTbCs.
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|_|pI/I orpefeneHnn BpeMeHn paccemBaHUA B Hapy>XHbIX YCNOBUAX ANTUHA obraka 3aBUCUT TONBLKO OT ero 0cobeH-
HOCTeMN, a MoHsATHe BEHTUNALMN HE NPUMEHAETCA. CKOpOCTb O6TeKa|-OLLteFO NoTOKa 6yAeT CKOPOCTbLHIO BETPA, UMK, HYTO, BO3-
MOXHO, 6y,qe‘r JyYlMM BapuaHTOM, AWHaMuyeckon CKOPOCTEHO u*. Ecnu gnsa NPOCTOThI pac4eToB UCMONbBb30BaTL CKOPOCTb

BeTpa, NOMYy4NUM hopmMymny
V1/3
tpersist = %( £ ) (C. 16)

Uwina

C.5.4. OueHka cteneHun pasbaBneHus /ypoBHA BEHTUNALUK

C.5.4.1 O6Lwwme nonoxeHusa

MocTosiHHasA yTeyka 0ObIYHO COOTBETCTBYET 30He Kracca 0, yTeyka nepBoii cTeneHn — 30He Kracca 1, a yTedka BTo-
poii cTeneHn — 30He knacca 2. OfHaKo Takoe COOTBETCTBUE He ABMAETCH CTPOrMM U MOXET MEHSTLCS B 3aBUCUMOCTU OT
CNocoBHOCTU YTEYKU CMELLMBATLCA C JOCTATOMHBIM KONMYECTBOM BO3fyxa AnA pa3basneHus ee fo 6e3onacHoOro yposHs.

B HeKoTOpbIX Criy4Yasix ypoBeHb Y FOTOBHOCTb BEHTUNALMW MOTYT ObiTb HACTOMBKO BEICOKUMM, YTO B3PbIBOONACHLIE
30HbI OTCYTCTBYIOT. M1 Hao60poT, ypoBEeHb BEHTUMALMM MOXET OblTb HACTOMBbKO HU3KWUM, YTO 30HY HEO6X0AMMO OTHECTHU K
Gonee HU3KOMY Knaccy (T.€. B3pLIBOONACHAA 30Ha OTHOCUTCA K Kiaccy 1 npu UCTOYHUKE YTEHYKU BTOPOW CTeneHun). 3To
NPOUCXOL4UT, HanpuUMep, B CriydasiX, KOr4a ypOoBEHb BEHTUMALMU HAacTOMbKO HU3KWIA, YTO B3pLIBOONACHasA ra3oBas cpefa
NPOAOIKAET CyLeCTBOBaTL U paccenBaeTes 04eHb MeAIEHHO MOCAe YCTpaHEHUA UCTOYHUKA YTEYKM ra3a unu napa. Ta-
KuM oBpa3oMm, NpUCyTCTBIUE B3PLIBOONACHOW ra3oBoii cpefbl MPOAOIMKaeTCA AoNbLUE, YeM Npeanonaranock AnNs faHHo
CTeNeHW yTeuKM.

Pac4eTHoe 3HaueHune runotetTudeckoro obbema V, NCnoneL3yrot AN onpefeneHns ypoBHS BeHTUNALuK (pasbasne-
HUA): Bbicokui (BB), cpeanuii (BC) nnu Huskuii (BH) Ana kaxaoi cteneHn yTedku.

C.5.4.2 BeHTUnAUMUA BbiCOKOro ypoBHsa (BB)

YpoBeHb BEHTUMALMN MOXET paccMaTpuBaThCsl Kak Bbicokuil (BB) Tonbko Toraa, Korga oueHKa pucka nokasblBaer,
YTO cTeneHb MoTeHuManbHoro yuepba B pesynsrate BHe3anHoro MoBbILLEHUA TeMNepaTypsl W/unu gasneHus npu Boc-
nrnamMeHeHUK B3pLIBOONACHOW ra3oBoi cpegbl B 06beMe, paBHOM VZ, HUUTOXHO Mankbl. [Npn oueHKe puUcka cnegyeT Takke
yYnTBIBaTE BTOPUYHbIE 3dhdpekThl (Hanpumep, NOCIEAYIoLUe YTEHKN FOPIOYMX BELLECTB).

YkasaHHble Bbllle YCroBua 06bIYHO BLINOMHAIOTCSA BHYTPU NoMelleHns, koraa V, MeHblwe 0,1 M3 unn 1% Vo, B
3aBUCMMOCTU OT TOTO, KaKoe 3Ha4eHne MeHblue. B 3Toi cuTyaumm o6beM onacHON 30HLI MOXKET CUUTaTLCSA PaBHBIM V.
B HapyXHbIX YCOBUSX NPU OTCYTCTBUW 3HAYUTENbHBIX OrPaHUYEHUI BO3AYLUHOrO NOTOKA BLICOKUIA YPOBEHb BEHTUNALUK
npumersieTca npu V, < 0,1 M3,

MpuMedaHne—MHpopmauus o HebonbLUMX 3HaYeHUsX obbeMa V, conepxutesa B oTueTe RR630/2008, noa-
rotoereHHom HSL (Benukobputanus) [4].

BonbLWKHCTBO 3aKPbITbIX 30H COAEPXUT MHOIO UCTOYHUKOB YTEYKN. B 10 Xe BpeMsA HeXenarenbHO cyllecTBoOBaHue
GonbLUOro Yncna HebonbLnx B3pbIBOONACHbLIX 30H B NOMELLUEHUAX, K.I'IaCCI/I(bVILlMpOBaHHbIX Kak BSprBOGeZBOI'IaCHbIe.

MpumedaHus

1 Ecnu pacyeT V, BLINOHAETCA Ha OCHOBE UCKYCCTBEHHOW BEHTUMALMM, HEOOXOAUMO yuuTLIBaTb, Kak ycTpoeHa
BEHTUMALMS, NOCKOMNBKY YacTo NpeobnafaioLyasn YacTb BEHTUNSALMOHHOIO BO3AYLUHOIO NMOTOKa HanpasiieHa OT UCTOYHUKA
yTe4KU U pasbaBreHne NPoOMCXOAUT Ha yAaneHUn oT NoTeHUManbHbBIX UCTOYHUKOB BOCTITAMEHEHUS], HanpUMep, Kak B Cry-
Yae NPUMEHEHUA MECTHbLIX CUCTEM BbITSXKHOW BEHTUNALMK UMW KOTAA BEHTUNALMOHHLIA MOTOK MOCTYNaeT B OTHOCUTENBHO
HeBonbLUyto No pasmepam 060no4Ky (Kopnyc rasoaHanusaTopa Uim onbITHOA YCTaHOBKK).

2 lNpw 3Ha4eHUsx faBneHus Gonee 10 6ap HeoBxoAMMO NPUHATL AonyLieHue, yto V, > 0,1 M3 , T.e. He NPUMeHsTL
MOHATUE «BEHTUNALWSA BLICOKOTO YPOBHSA». JTO OrpaHNYeHne MOXET NPUMEHATLCS K 3HaYeHnsM AaeneHns Ao 20 6ap Ha
OCHOBaHWM OLIEHKMN pUCKa, MU KOTOPOIi YHUTEIBAKOTCSA NOCIEACTBUS BOCTITAMEHEHUS.

C.5.4.3 BeHTunauus cpeagHero ypoBHs (BC)

Mpw cpenHeM yposHe BeHTUNAUMN (BC) V, MeHbLUe unn paseH V. YposeHb BC fomkeH BosfieiicTBOBaTh Ha pacce-
MBaHWe yTe4Kn roprodero rasa unu napa. Bpems paccensaHnsa B3pbIBOONACHOW ra3oBoi cpefibl MOCIe YCTPaHEHUs YTevKN
JOMKHO BbITb OCTATOYHEIM AN BEIMOMIHEHWS YCNOBUS 30HbI krnacca 1 unv 2 B 3aBUCMMOCTH OT TOTO, SIBMSIETCA N CTe-
MeHb YTEYKN NepBoi unv BTopoi. Jonyckaemoe BpeMs paccemBaHus 3aBUCUT OT OXWAAeMO YacToThl yTEUKU U ANUTeNb-
HOCTU KaXaoi yTeqKu.

3HadeHne obbema V, YacTo GbiBaeT MeHblle obbema 3aKphIToi 30HLI. B aToM crydae aomyckaetca knaccudu-
LipoBaTb KaK B3pblBOONACHYIO TONBKO YacTb 3aKpbITO 30Hbl. B page crnyvaes, B 3aBUCMMOCTY OT pa3MepoB 3aKpbITON
30HbI, 00beM V, MOXeT ObiTh TaknM Xe, kak 06beM 3aKpbITol 30HbLI. Toria BCIO 3aKpLITYIO 30HY KnaccuUUMPYHT Kak
B3PbIBOOMACHYHO.

B HapyXHbIX yCTaHOBKaX, Korfa OTCYTCTBYIOT 3Ha4YUTENbHLIE NPENATCTBUA 419 BO3AYLLUHOTO NOTOKa, YPOBEHb BEHTUNA-
LN AOMKEeH paccmaTpuBaTbes kak cpearuii (BC), ecrim He BbINONHAOTCA YCNOBUA 418 BEICOKOrO YPOBHS BeHTUNALMK (BB).

C.5.4.4 BeHTunauus Huskoro ypoBHs (BH)

YpoBeHb BeHTUNALUMK (pas3baBneHnst) crnedyeT paccmaTpuBaTb Kak HU3Kuid (BH), ecnn sHadeHue V, paBHO Unu
npesbILIaeT 3HadeHne V.. YpoBeHb BH Ha OTKPbITLIX NpoCTpaHCTBaxX MpaKkTUHeckn He BCTpevaeTcs. Criydau Hannuns
NpPenATCTBUIA BO3AYLLHOMY NOTOKY, HAnpuMmep, B AMax, AOMKHbI paccMaTpUBaTLCA Tak XKe, Kak 3aMKHYThIe NPOCTpaHCTBa.
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C.6 [OTOBHOCTb BEeHTUNALUMN

[OTOBHOCTb BEHTUMALIMW OKa3blBaeT BAWSHWE Ha NpUCYTCTBME MW obpasoBaHne B3pLIBOONACHOM rasoBoii cpegbl.
[Mo3TOMY FOTOBHOCTb BEHTUMALMK (TaKXKe KaK W ee YPOBEHb) JOMKHa YYUTLIBATLCA NPU ONpeaeneHun Knacca 30HbI.

Mo roTOBHOCTU BEHTUNALMSA pasfenseTca Ha Tpu YpoBHSA (CM. Tabnuuy C.1):

- XopoLuas — BEHTUMALMS MPUCYTCTBYET NMOCTOSHHO;

- CPEAHAA — BEHTUNALMA NPUCYTCTBYET NPU HOPMarbHBIX YCNOBUSAX aKkcnnyaTauuu. JonyckaroTes ee nepepbiBbl
Mpy YCNOBWM, YTO OHU PEAKUE U KPATKOBPEMEHHBIE,

- NNoxXas — BEHTUNALMUA He COOTBETCTBYET TpebOBaHWAM NEPBOro U BTOPOro ypOBHEW rOTOBHOCTH, NpWU 3TOM ANU-
TerbHbIE €€ NepepbiBbl He NpegnonaratoTcs.

Ecnu roToBHOCTb BEHTUNALMK He oTBeYaeT TpebGoBaHUSAM TPETLEro YPOBHSA, TO Takasi BEHTUMALMSA HE MOXET pac-
CMaTpMBATLCA KaK peanbHas BEHTUANALMS.

MpwW OLeHKe roTOBHOCTU PasnUYHbIX TUMOB BEHTUNALMUM HeoBX04MMO MCMONb30BaTh pasfnyHble Noaxoabl/KpuTe-
pvu, HanNpUMep, rOTOBHOCTEL €CTECTBEHHOW BEHTUMALIMU HUKOMAa He cnefyeT cYUTaTh XOpoLIei, Tak Kak OHa BO MHOTOM
3aBWUCUT OT YCIOBUIA OKpyXatoLLell cpefbl, T.e. TeMnepaTypbl HapyXHoro Bosayxa 1 Betpa (C.1). [0OTOBHOCTb ecTecTBeH-
HON BEHTUNALMUWN DaKTUHECKU 3aBUCUT OT TOMHOCTM OLIEHKW YCNOBWUW BHYTPU MOMeLLEHUsi/HapYyXHbIX YCMOBUiA, T.e. OT
Toro, GbINKU NU yuTeHbl Hambonee HebnaronpusaTHble ycroBus. Ecnu Hanbonee HeGnaronpusiTHule ycrnoBust Gbinu npo-
aHanu3npoBaHbl, TO FTOTOBHOCTb BEHTUMALMN MOXET ObITh CpeaHei, HO HU Mpu Kakux obcTosTenbLCcTBax oHa He Byaer
xopolei. CrnefyeTt UCXo4uTb U3 TOro, YTO YeM BhILLE pa3HULa MeXZy 3Ha4eHUAMMN TeMnepaTypbl BHYTPU MOMELLEHUS 1
CHapyu, ucrnone3yemas B pac4etax, TeM HUXe Oy eT roTOBHOCTb BEHTUIISILUH, T.€. CTeneHb pa3baBrieHus BapsiBoonac-
HOW cpepbl.

C ppyroit CTOPOHbI, FOTOBHOCTb UCKYCCTBEHHOR BEHTUMALMS BO B3pLIBOONACHBIX 30HaX 06bIYHO XopoLlasi, Tak Kak B
3TOM TUMNE BEHTUMALMK UCMONb3YIOTCA TEXHWYeckne cpeacTBa ANs o6ecneveHns BLICOKOW CTENEHN HaZeXXHOCTH.

[OTOBHOCTb BEHTUNALMK [OMKHA BbITb OLeHeHa MakcUMarbHO NOMNHO U TOMHO C YYETOM BCEX COOTBETCTBYHOLLMX
dakTopoB. [Npu yTeuke rasoBoW CTpyu B HaApPY>KHbIX YCIOBUSX pasbaBneHne NponsonaeT He3aBUCUMO OT HanMuus BETpa,
NMosTOMY paccenBaHue JOIMKHO paccMaTpuBaThCs Kak COOTBETCTBYIOLEE XOPOLUEN rOTOBHOCTU BEHTUIALMM BHYTPU Mo-
MeLLieHns.

C.6.1 TOTOBHOCTb NpU €CTECTBEHHON BEHTUNALUKN

lMpn oLeHKE rOTOBHOCTW €CTECTBEHHOW BEHTUMSILMU PEKOMEHAYETCA paccMaTpuBaTh Hauxyawue ycnosusi. Cue-
Hapuii ¢ HauXy4LIMMM YCIIOBUAMU MO3BONUT 00ecnevuTs Gonee BLICOKYHO FOTOBHOCTL BEHTUNAUMK. OBbIYHO Nnpu JTto6oii
€CTeCTBEHHO BeHTUNSALWUY Gonee HU3KWIT YPOBEHb BEHTUNALMM NPUBOAUT K Gonee BbICOKON rOTOBHOCTM U Ha06OopoT. 3TO
KOMMEHCUPYET CIINLLKOM ONTUMWUCTUYHbIE AOMNYLLEHMUS!, NPUHATbIE NMPU OLIEHKE YPOBHS BEHTUNSILUM.

B HekoTopbIX cuTyaLusix HeoBXoaMMO NPOsBIISATbL 0COGYI0 OCTOPOXHOCTL. [lNsl €CTECTBEHHOW BEHTUNALMMW B 3aM-
KHYTbIX NPOCTpaHcTBax HeobXoAUMO ONpefenuTb, NPUCYTCTBYET N BEHTUNALMUA BoobLle B HEKOTOPLIX HebnaronpuaT-
HbIX YCIOBUSAX OKpYXKatoLei cpefbl, U TWaTenbHO CCnefoBaTb Takue CUTyaLui, T.e. CNIPpOrHo3MpoBaTh U paccMOTPETL B
Gornee LMPOKOM KOHTEKCTE UX YacTOTY U BEPOATHOCTb BOSHUKHOBEHUS. [PUMEPOM TaKUX CUTyaLWiA MOryT BbITb Xapkue
NeTHWe SHW NpW HalM4YUKU BeTpa No ABYM NpUYMHaM: TeMnepaTypa BHYTPU MOMeLLeHUs1 MOXET HE3HAUUTENbHO NPeBbI-
LaTb HapYXHYH TeMnepaTypy, criefoBaTensHO, BEHTUNAUMSA 3a c4eT TSrM GyaeT He3HauuTenbHOW U BeTep B onpege-
NIeHHOM HanpaBneHUn CMOXeT ee 3abnokupoBaTb. UTO KacaeTcst BEHTUNSILMK 3a CYET TAM, TO MOXKHO cKasaTb, YTo 3Ta
YMepeHHas BEHTUNSALMSA MOXET NPUCYTCTBOBATb MPaKTUHMECKU MOCTOSIHHO, Cref0BaTernbHO, €e TOTOBHOCTb MOXET CYM-
TaTbCA cpefHei Unu faxe xopolleil. C Apyroil CTOPOHbLI, U3-3a BETPa, KOTOPLIA MOXET NOIHOCTLIO 3a6nokMpoBaTh 3Ty
BEHTUNALMIO, ee roTOBHOCTL ByaeT nnoxoi. Takum oGpa3oM, B ;aHHOM criydae HabrtofaeTcs codeTaHe HU3KOro YpOBHS
BEHTUMALMUMN W NNOXON FOTOBHOCTU BEHTUIISALMU, YTO, BO3ZMOXHO, NPUBEAET K KnaccudukaLmm 30HbI kak Gornee onacHoii.

C.6.2 [OTOBHOCTb NPU UCKYCCTBEHHOW BEHTUNALUM

TOTOBHOCTb MCKYCCTBEHHOW BEHTUNISALMM peryrinpyeTcst TEXHUHECKUMN CPEACTBaMMU U, Clie0BaTenbHO, MOXET 6biTb
OYeHb BLICOKOW, OfHaKO MpW OTCYTCTBUM TaKuUX CPEACTB HW MpU Kakux 06CTOSTENbCTBAX FOTOBHOCTb HE MOXET GbiTb OT-
HeceHa K 04eHb BbICOKOW.

Mpw oLieHKe rOTOBHOCTYM UCKYCCTBEHHOW BEHTUNALMW HEOBXOAMMO NMPUHUMATL BO BHUMaHWe HafeXHOCTb 06opy-
AOBaHWS U rOTOBHOCTb, HAaNpUMep, aBapuiiHbIX BEHTUNATOPOB. XopoLlas FoTOBHOCTL 06ecneunBaeTcs aBToMaTuyeckum
BKItOYEeHWeM 3anacHbX BEHTUNATOPOB npu aBapusix. O4HAKO eCriv Npy BLIXOAE U3 CTPOSI BEHTUNATOPA NpesyCMOTPeHbI
CpeAcTBa NPpefoTBPalLeHUA YTeukn roptodero BelyecTBa (HanpumMep, NOCpeACcTBOM aBTOMATUYECKOW OCTAHOBKU TEXHO-
norM4eckoro npolecca), To KnaccuKaLmio BEHTUNIALMK, YCTaHOBIEHHYIO AMA paGoTatolnx BEHTUNATOPOB, MEHSITh He
TpebyeTcs, T.e. FOTOBHOCTE MOXHO CHMTAaTL XOPOLLEN.

C.7. MNpakTuyeckoe pyKkoBoACTBO
C.7.1 MNpakKTnyeckoe pyKOBOACTEBO MO pacueTy runoTeTnyeckoro obnrema V,

UTo6kI paccunTaTh runoTeTNYeckuii obbeM V,, HeoBXoAUMO BHINOMHUTL CneayroLne AeicTBus.
C.7.1.1 BBoaHble napaMeTpbl U TUMUYHDbIE 3HAYCHUSI

YcnoBus okpyxatoLlei cpefbl U NOCTOSHHbIE:

p,=1,0 - 10° MNa — paBneHne okpyxatoLieil cpeab,
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T,= 293 K— Temneparypa OKpyxatoLlen cpeab,

M, = 29 kr/monb — ahdeKTUBHasA MoreKynapHasa Macca Bo3ayxa,

K = 0,5 — pacwmpeHue npu CHUXKEHUN fAaBneHns;

o = 0,05 — KoappuLMeHT BoBnNeYeHus;

R = 8314 [x/kmonb~ 'K~ — yHuBepcanbHas razoasi NOCTOSHHAS.

YenoBua/nocToAHHbIE 3HaYeHUA ANA B3pbIBOONACHOrO rasa:

p =1,1-10° Ma — paenexve Npu xpaHeHuu;

T =293 K— TemnepaTtypa XpaHeHus;

M = 16 kr/monb — MonekynspHas macca,

HKMP = 0,05 06. % — monsipHblil 06bem HKIP;

Y= 1,3 — OTHOLUEHWNE YAErNbHBIX TEMNOEMKOCTEN;

$=2510°%m2 — nnowagb oTBepCTUS;

Cq = 0,8 — KoathpuLMeHT pacxofa;

Xepig =1/2 HKIMP wnu Y2 HKINP — cooTBeTcTBYROW @A NPpeAesibHO AOMNYCTUMas KOHLEHTpaLUus.
MapameTpkl 3aMKHYTOro MPOCTpaHCTBa:

C = 3,33-103¢~1 — kpaTHOCTL BO3AYX006MEHa:

Vp =45 M3 — 0BbeM 3aMKHYTOro NPOCTpaHCTBa;

f =2 — nokasaTtenb HeaeKTUBHOCTN CMeLLBaHUSA (POHOBON ra3oBo3ayLLUHOK cMecKu ans y =1,3
C.7.1.2 PacueTHble napamMeTpbl

B- (L)‘(%) =1,83,

A+1
rae r = J% — pajuyc COOTBETCTBYIOLLErO OTBEPCTUS,
q,=CVy — BO3AYLIHLIA NOTOK N3 3aMKHYTOrO NPOCTPaHCTBa;
_ Mp,
Ps = gT. — MIOTHOCTbL B3PLIBOOMACHOMO BELLECTBa.
a

C.7.1.3 PacyeT MHTEHCMBHOCTU MacCOBOM YTeukn
Ecnu p > p B, TO CKOPOCTb YTEYKN NOraliaeTca N UHTEHCMBHOCTL MAaCcCOBO yTEUKN paBHa

(y+1y/(y=1)
dG _ M (2
ot = CdSpJY RT(y+1) ]

Paauyc nceBgoOUCTOMHIKE paccuUTLIBaeTCs No hopmyre

re=r ’1+K(£—B),

WINKW yTeYKa NPOUCXOANT Ha 403BYKOBOW CKOPOCTY, U MHTEHCMBHOCTb MAaCCOBOI YTeUKU paccuuThiBaeTcs no gopmyne

dG _ w 2|, ()T (pa\VY
et 23] )

Paaunyc nceBAONCTOYHMKA PABEH rg = T.
C.7.1.4 Pacuet runoretuyeckoro obwema V,

=dG 1 __ v
s = "Gt pg o6beMHLIN pacxog rasa.

[ns yTeyek B BEHTUNNPYEMBIX 3aMKHYTBIX MPOCTpaHcTBax

Cp = %q% — ¢hoHOBas KOHLEHTPaLMA rasa (kr-M=3);

Pp=Pgt (1= Mg/ M) Cp— NNOTHOCTE POHOBOW ra3oBO3AYLLUHON CMecH;

Xp = )Z_: — MornsipHas KOHLEHTpaLus pOHOBOM ra3oBO3AYLLHOM cMecu.
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Ans yTeyek B HapyXHbIX YCNOBUAX py, = p, 1 X, = 0.
Ecnu choHoBas KOHLEHTpaLmsi MeHblUe KpUTUYECKOH X, < X4, TO

B NpoTUBHOM cnyyae V, =V,

V, = min

9an3 (p_b
Ps

)3/2( 1-X}, )'V
Xerit =Xp

O ’

Tabnuuya C.1— BrnusaHne ypOBHA BEHTUMALMK Ha KNnacc B3PLIBOONACHOMN 30HbI

YpoBeHb BEHTUNALMK
BB BC BH
CreneHb
MpW rOTOBHOCTM
yTeuku
XopoLuen,
XopoLuen cpeaHei Mnroxow xopoLuen cpeaHei nroxou cpegHen unm
nnoxown

MoctosHHas | (BoHa knacca | (3oHa knacca | (SoHa knacca | 3oHa knacca 0 | 3oHa knacca 0 | 3oHa knacca 0 | 3oHa kacca 0
(HermpepbiB- | O MM) @ 0 nm) @) 0 nm) @) + +
Hasq) BspeiBoGeso- | 3oHa krnacca 2 | 3oHa knacca 1 3oHa kracca 2 | 3oHa knacca 1

nacHas
MepBas (BoHa knacca | (3oHa knacca | (3oHa knacca | SoHa knacca 1 | 3oHa krnacca 1 | 3oHa knacca 1 | 3oHa knacca
cTeneHb 1 1IM) @ 1NM) @ 11M) @ + + 1 unun 0°)

BapeiBo6eso- | 3oHa knacca 2 | 3oHa kracca 2 3oHa kracca 2 | 3oHa knacca 2

nacHas
Bropas (BoHa «knac- | (3oHa knacca | 3oHa knacca 2 | 3oHa krnacca 2 | 3oHa knacca 2 | 3oHa krnacca 2 | 3oHa krnacca
cTeneHs?) ca 2 MM) @ |2M1M)a 1 (BOSMOXHO

BapbiBobeso- | BapbiBobeso- 30Ha kracca

nacHas nacHas 09

MpuMmevyaHus
1 BHaK «+» 03Ha4aeT, UTo 30Ha HU3KOro knacca (Hanpumep, knacca 0) okpyxeHa 30HOI 6onee BbICOKOro Knacca.
2 [OTOBHOCTb BEHTUMNALMU B 3aMKHYTLIX NOMELLEHUAX C €CTECTBEHHON BEHTUMNALMENR HUKOrAa He fOoMKHa paccMaTpu-
BaTLCA KaK Xopoluas.
3 MpogomknTenbHOe BpeMsi pacCeuBaHUA O3HaA4aET, YTO YpoBEHb BEHTUNALMW/pa3baBNeHNa HENb3A CYUTaTb BLICOKUM.
4 Cnepyet usberatb cUTyaLuid, KOrfa 3aKkpbiTble Y4acTKW, B KOTOPbIX HAXOAATCS TOMBKO UCTOMHUKUA YTEYKWN BTOPON CTe-
NeHK, AOMKHbI BbITb OTHECEHB! K 30He knacca 0. 3To KacaeTca HebonbLUMX HeMpoAyBaeMblX U HE HaxXOAALWMXCA Noa
JaBrneHWeM 3aKkpbiThIX y4acTKoB, HanpuMmep, naHenen ynpaeneHWs unu obornoyek Ans 3awutel npubopa oT aTMoc-
¢pepHbIX BO3AENCTBUIR, TEMIIOM30NUPOBaHHLIX HarpeBaeMbiX 060NoYeK UMK 3aKpbITLIX NPOCTPaHCTB Mexay Tpy6amu n
06epTKOW U3 TENON3ONSALMM.
B Takux o6onodkax fomkHel BbITb NpefycMOTPeHbI 0TBEPCTUS, obecneunBatoLLme ABUKEHNUE BO3fYyXa BHYTPU obonovek.
B Tex cny4asx, Koraa ST0O HEBO3MOXHO, HEpALMOHANbLHO UKW HexenartenbHo, HeobXoanuMOo NPUHATL Mepbl AN BbiBe-
JeHUS1 OCHOBHBIX NOTEeHLMAanbHLIX UCTOMHUKOB YTeWKWU 3a npefensl 060noyku, HanpuMep, coeanHeHnsa TpyS AOMKHbI
HaxoAWUTLCA C BHELWWHEW CTOPOHbI U3onsauuMm o6onodek, Takke Kak u roboe fpyroe obopyaoBaHue, KOTOPOe MOXHO pac-
cMaTpuBaTh Kak NOTEHUMaNbHbIA UCTOYHUK YTEUKU.
5 NCTOYHUKN HemnpepbIBHOW YTEYKM M YTEYKM NEePBON CTENEeHU He AOMMKHbI HaXOAWTLCA B 30HAX C HU3KUM YpOBHEM
BeHTUNALMK. NS aToro cnefyeT nepeMecTuTb UCTOUHUK YTEUKH, YIYULLUTL BEHTUIIALUMUIO UMW CHU3UTL CTENEHb YTEYKN.
6 CyMMUpOBaHWe NCTOUMHUKOB PErynspHOM (T.e. NPOrHO3UPYEMOI) YTEUKU JOMKHO OCHOBLIBATLCA Ha AeTanbHOW OLeHKe
TeXHoNorM4ecknx npoueccos. Hanpumep, UCTOMHUKW yTedku N, U3 KOTOPBIX yTeUKa NPOUCXOAUT O4HOBPEMEHHO, cneay-
€T paccMaTpuBaTh Kak O4WMH UCTOUHUK YTEUKU € YUCNOM N pasHbIX TOYEK YTEUKN.

a) Cumeonbl 0 MM, 1 TIM unv 2 MM o3HaYatoT, YTO W3-3a HANMUYKS UCTOYHMKA YTEUKM 30HbI knacco 0, 11 2 CYyLLECTBYIOT,
HO OHW UMEHOT NpeHebpexnmo Masnble pasMepel.

b) BoHa Kknacca 2, cosfaBaemMast UCTOYHUKOM YTEHKN BTOPOIA CTENeHM, MOXET NpeBhILLAaTh 30HY AN UCTOYHUKA YTeuKU
NepBON CTENEHN MU NCTOUHNKA HEMPEPLIBHOM YTEYKU. B aToM cnyvae HeobxoauMo NpuHATL Gonbluee paccTosHue.

©) 3oHy knacca 0 NPUHUMAIOT B Cryyae, ecrni BEHTUASALMA HacToNbko crnabasi M yTeuka TakoBa, YTO B3pbIBOONACHas
CMECb MPUCYTCTBYET NpakTUYECKN NOCTOSHHO (T.€. CUTyaumMsa NpUONMXKaeTCs K YCII0BUAM OTCYTCTBUSA BEHTUNALMUN).

C.7.2 Npumepbl pacueToB

MpuMepkl pacyeToB, NPUBEEHHBIE HIKE, He NpefHasHaueHs! AN YHUBEePCansHOro NpUMeHEeHWs. XoTs Ha npaKTy-
K& OCHOBHbIE YCIOBMSA OKpyKatoLel cpefbl U CBOWCTBA ropoYero rasa U pasmeptl OTBEPCTUA MOTYT BbiTb TakuMU, Kak B
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npumepax, octasibHble YCNoBUA 418 KOHKPETHOM NNoLagKkn MoryT oTnuyaThest, HanpuMep nepemMelleHme armocgepHoro
BO34YyXa, BNaXHOCTb, KOH(Urypauus nnoLiagki, pacrnonoXeHne UCTOUHUKA YyTEUKN Hah YPOBHEM 3eMiT1, PacronoxeHue
KOHCTPYKLMIA BOKPYT UCTOYHMKA YTEYKM, TEMMNepaTypa KOHCTPYKLMA/TpySonpoBogoB, KOTOpLIE MOTYT CTaTk NpensTcTBUEM
[Ns rasoBoi cTpyu U T. 4. CregoBatenbHO, Npy NPUMEHEHUN STUX pacyeToB HEOBXOAUMO YYUTLIBaTL BCe 06CTOATENLCTBA
¥ BCE YCNoBWSl, CBA3AHHbIE C KOHKPETHON YTEeYKOW. B faHHbIX NpuMepax npepcTaBiieHbl HECKOMBKO TUMUYHBIX CryYaes
YTEYKU rasa npu HU3KOM [aBrieHnK, aHanu3s KoTopelX NPOBOAUICS ¢ noMoLLbio Mogenu CFD 1 onbITOB Kak YacTb COBMECT-
HOro MPOMBILLIIEHHOMO NpoekTa no knaccudunkauum 3oH (Area Classification Joint Industry Project). B pesynsrate 6binu
NoMyYeHbl 3Ha4eHNS TOro XKe NopsiaKa, YTo U 3Ha4YeHUs, pacc4uTaHHble ¢ nomoLbio Mogenu CFD, Ho ¢ 3anacoM B CTOPOHY
6e3onacHOCTH, YTO ABMAETCH 40Ka3aTenbCTBOM TOr0, YTO STOT METO4 pacyeTa No3BOMSET NOMYYUTh 3aBLILUEHHbIE Pe3yrb-
TaTbl U Ge3onaceH AN NPpUMeEHeHMUs.

Mpumep 1

YTeuka npupofgHoro rasa (MeTaHa) BHYTPU MoMeLLeHus npu aasneHun 10 6ap no MaHoOMeTpy 4Yepes oTBepcTue
pasmepom 0,25 MM2 B XOPOLLIO NpOBETPUBaEMOe 3aMKHYTOE NPOCTPaHCTBO 06beMoM 45 M3, cTeneHb yTeuku — BTopast.

MpUMEHSAIOTCA 3Ha4YeHUs1 YCOBUIA OKpYXatoLLei cpefibl U MOCTOSIHHbIE 3HaYEeHWSA B COOTBETCTBUM C «[TpakTuieckum
PYKOBOLCTBOMX:

pa=10"10%MNa;

Tg= 293K,

M, = 29 kr/mone;

K=10,,5,

a=0,05;

R=8314 x/kmons~ 1K1,

YcnoBus/nocTosiHHble 3Ha4YeHUs 45 B3pbIBOOMNACHOro rasa:

p=1,1-10%Ma (10 6ap no MaHOMEeTpY);

T=293K;

M =16 kr/monk;

HKMP = 0,044 06.% (HKIP meTaHa coctaenset 5%, HKMP npupogHoro rasa — npumepHo 4,4%, ucnonb3oBaHne
MeHbLLEero 3Ha4eHust 6ornee KOHCepPBaTUBHO, YTO NPUBOAUT K 3HAYUTENbHOW pasHUUE B pesyrnbrarax),

Y=13

B=1,83;

S=025mMmM2=25" 107" M2,

C4= 1 (KoHcepBaTUBHEIA NOAXOA),

Xt = 1/2 HKIP = 0,022 06.% cooTBeTCTBYIOLEN KPUTUHECKOH KOHLEHTPaLMK A5 yTEUKU BTOPOMN CTENeHHN.

MapameTpbl 3aMKHYTOro NpocTpaHcTBa

C=333-103c";

Vo =45m3;

f=2 — 3Ha4eHue nNo ymonyaHuio npu HeapPeKTUBHOM CMELLMBAHUMN BO3AyXa U rasa.

Ncnonb3osaHue dopmyn us «lMpakTnieckoro pykoBofcTea» Mo3BofseT NonyduTs cnefyolue pesynsrarhl:

r=0,28 mm;

q,= 0,15 m3fc;

ps = 0,657 kr/m3;

% = 0,47g/s (yTeuka Npu noralueHHON CKOPOCTU, CKOPOCTb Ha BLIXOZ e paBHa CKOPOCTH 3Byka 415 m/c),
rs= 0,666 mm;

q,=0,72- 1073 m¥c;

pp= 1,185 kr/m3;

Xp=0,0106.% = 21,7 % HKIIP;

V,=0,0128 m3.

HeobxoanMo OTMETUTE, YTO STOT criyvait uaydeH HSE ¢ nomolysto mogenu CFD v onbiToB. [Npu npuMeHeHUn Moae-
nmn CFD nporHosupyeMoe 3HaveHue runotetmdeckoro obbema V, coctasuno 0,0039 M3, cnepoBaTenbHO, NPUBELEHHBbIN
BbllLle METO/, AlaeT SIBHO 3aBbllUEHHbIE pe3yrbTaThl.

B35B 3a ocHOBY NpuBeAEHHBII Bbille NMPUMEpP, MOXHO OLIEHUTL AEeNCTBME M3MEHEHUS HEKOTOPLIX NapaMeTpoB:

Mpu =1 runotetndecknin obbem V, Gyaet paseH 0,00491 M3, UTO COOTBETCTBYET pesyneTaTaM, MornyyeHHbIM Npu
ncnonb3oBaHun mogenu CFD (xoTa ucnonb3oBath f = 1 He pekoMeHAyeTcs).

Mpu f= 4 runotetnyeckuin o6bem V, Gyaet paseH 0, 97 M3

Mpu f= 5 runoteTnyeckuin o6vem V, Gyaet paseH V; (06beMy 3aMKHYTOro NpoCTpaHCTBa).

Ecnu npuHsaTe HKTIP paBHbii 0,05 06.%, runotetuyeckuii obbem V, 6yaet paseH 0, 0067 m3 (npu = 2). 370 No4TH
nonoBuHa 3HaveHus ans HKMP = 0,044 06. %., N03TOMY BaXHO He UCMONb30BaTh CMWKOM Gonblune 3HaveHnsa HKIP.

Mpumep 2

Mcnonb3ays Te e YCroBUS, 4To B NpuMepe 1, pacCMOTPUM CUTYaLMIO, B KOTOPOIl BEHTUNALMS co3paeTcs 6 - kpar-
HbIM BO3/1yXOOGMEHOM B uac:
C =1,67 - 103 ¢! = 6 unknoB Bo3ayxoobMeHa B yac.
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Ucnonb3aya dopmynbl U3 «MNpakTudeckoro pykoBoACTBa», MOXHO NONYYUTL CReaytoLme pesynsrartbl:

pp = 1,180 kr/m3;

Xp,= 0,02 06.% = 43,4 % HKMP;

V,=0,97 m3.

Heo6x0aMMO OTMETUTDL, YTO TaKOW Xe pe3ynstaT Gbin Nony4YeH B NepsoM cnydae npu = 4. 3To cBA3AHO C TeM, YTo
yBenu4YeHWe 3Ha4eHNs f SKBUBANEHTHO CHUKEHNIO MHTEHCUBHOCTU BEHTUNALMMN HA TaKOMN Xe KO3 MDULUEHT.

Ana storo cnydyan Taioke npuMeHanu mogens CFD, n nporHoaupyemoe 3HadeHue runoteTmueckoro obbema V, co-
cTaeuno 0,0082 M3, cnepoBaTensHO, npuBeAeHHLIN BblLLE METOA TakKe AaeT ABHO 3aBbllleHHbIe pe3ynkTaThl.

HeobxoanMo 0TMETUTb, 4TO NpU NPUBNWKEHUN 3HAYEHUA POHOBOW KOHLEHTpaLUU Xp, K 3HAYEHUI0 KPUTUYECKON
KOHUEHTpauun X, yBenuieHne KoappuymnenTa f 3HaUMTENbHO BIUSET Ha NPOrHO3UPYEMbIA 06beMm:

Mpu f= 1 runoteTudeckuin obvem V, Gynet pasex 0,0128 M3 (sHaueHne Ana 12-kpaTHoro Bo3ayxoobMmeHa, 4To co-
OTBETCTBYET pesynbraTtaM, Nony4YeHHbIM Npu npuMeHeHun mogenu CFD).

Mpu f = 3 (1K BelWwe) rUNoTeTUHecKn 06bem V, Byaet paseH Vj (06beMy 3aMKHYTOro NpocTpaHcTBa).

To ecTb, faxe He3HauuTenbHoe yBenudeHue f okasbiBaeT Gonblloe BNUAHUE Ha 0bbeM obnaka rasa, ecnu 3Hade-
HUe X, Npubnnxaetca K sHavermnto X .. (1/2 HKMP). 3To 03HauyaeT, YTo KoHCepBaTMBHAs OLieHKa 0MKHa NCNONb3oBaTLCS,
Korga 3TO Heo6xoAMMO (T.e. KOorAa WHTEHCUBHOCTb YTEYKU BENWKa NO CPaBHEHWIO C UHTEHCMBHOCTBIO BEHTUNALMUKU), HO
ecnu ¢poHOBasA KOHLUEHTpaLUusa Mana 1, cnegosaTenibHO, OMacHoCTb HUXe, Mogenb Quadvent He 3aBbILIAET ONACHOCTb.

MNpumep 3

YTeuka NpUpoAHOro rasa (MeTaHa) BHyTpU NOMeLLeHUs Npu gasneHun 1 6ap no MaHOMETpy Yepes oTBepCcTUe pas-
MepoM 2,5 MM2 B XOPOLLIO NPOBETPUBAEMOE 3aMKHYTOE MPOCTPAHCTBO 06beMOM 45 M3, cTeneHb yTeukn — BTOpas.

B aTom cny4ae paccMaTpusaloTcs ABe CUTyaLum, nepeas U3 KOTOpLIX CBA3aHa C NosiBlieHneM NPenATCTBUA Ha NyTK
CTPyM, @ BO BTOPOI NpUCYTCTBUE NPENATCTBUA HE NO3BONSAET BEHTUNALWOHHLIM NMOTOKaM pa3baBnsTh roptovnii ras.

CHavana pacCMOTPUM CUTYaLMIo, Koraa NPEnaTCTBUS OTCYTCTBYIOT. YCNOBUSA OKpYXaltoLLel cpefibl U NOCTOAHHLIE Te
Xe, YTO B NPUBEAEHHBIX BbILLE NpUMepax.

YcnoBUA/NOCTOAHHBIE 3HA4YEHMA ANA FOPHOMEro rasa Te Xe, YTO NPUMEHSNACL B NpUMepax Bhille, 3a UCKITIOHEHUEM
creayowux:

p =2 103 Ma (10 6ap no maHomeTpy);

S=25MM2=25-108m2.

MapaMeTpbl 3aMKHYTOrO NPOCTPaHCTBA:

€ =3,33 - 10~3¢~" = 12-paTHbIit Bo3ayx0o6MeH B yac;

Vo =45M3;

f =2 — 3HayeHWe No yMon4aHuio Npu HeahhEKTUBHOM CMeLLMBaHWN BO3AyXa U rasa. McnonbsosaHue dopmyn n3
«MpakTnyeckoro pyKoBOACTBa» Mo3BOMAET NONYUUTL CNeaylowue pesynsraThl:

r=0,892 mm;

q,=0,15 m3[c;

ps= 0,657 kr/m3;

% =0,86g/s (yTe4ka Npu noralieHHON CKOPOCTH, CKOPOCTL Ha BbIXOAE paBHa CkopocTH 3Byka 415 M/c),

1s=0,929 mm;

q,=0,0013 m3/c;

pp=1,181 kr/m3,

X,=0,017 06. % = 39,4 % HKIP,

V,= 0,647 m3.

Mpu ncnons3osaHun mogenu CFD nporHosupyeMoe sHaveHne runoteTudeckoro obbema V, coctasuno 0,015 M3,
crnepoBaTesfibHO, NMPUBELEHHbIN BhILLE METOA NO3BONAET TaKKe MONYYUTL ABHO 3aBbILEHHbIE pe3yrnbraThl.

B35B 32 OCHOBY NpUBEAEHHLIN BhILE CryYai, MOXHO OLIeHUTb AeACTBUE U3MeHeHUs koadduunenTa f.

-npu f= 1 runoteTudeckuit obvem V, Gyaet paseH 0,0283 M3, 4TO COOTBETCTBYET peaynsraraM, NOMyYeHHLIM Npu
necnonb3oBaHuu mogenu CFD;

- npu = 3 runoTteTndeckuint o6bem V, 6yaeT paseH V; (06bemy 3amMKHYTOro NpocTpaHcTea).

B AONOMHUTENBLHOM UccnefoBaTenbCkoM NpoekTe HSE UCTOMHUK YTEUKW NepeMeLLiany, a B noMeLleHnn 6eino ycra-
HOBMEHO NpensaTcTBMe GonbLIOro pasMepa, YTobbl CHU3UTL A EKTUBHOCTb BEHTUNALMOHHOIO NOTOKA (NPN 3TOM UHTEH-
CMBHOCTb YTEYKW W MHTEHCUBHOCTb BEHTUNSALMM OCTaBanucb HEM3MEHHbIMUW). B HauxyALuMX YCroBUSAX razoBoe obrnako
yBenuunnock 4o runotetuyeckoro obbema V,=0,89 M3, yTo B B0 pa3 Gonblue, YeM ero 06beM B CBOGOAHOM NOMELLIEHMH.
CnepoBaTenbHo, B JaHHOM criydae NoaXoAsaLwnm BeibopoM ByaeT 3HadveHue f = 2 ana ceobogHoro noMelleHua n f= 3
ANSA NOMeLLeHNs ¢ npensaTcTBUAMU. [N 3aMKHYTLIX NpocTpaHcTB 6onblero o6beMa HeobxoauMo ucnonb3oeark Gonee
BbICOKWIA KOAhPULMEHT f.

Mpumep 4

YTeuka nponaHa BHe NOMELLEHUA NpW AaBNeHnn B 5 6ap No MaHOMETpY Yepes oTBepcTUe pasMepomM 2,5 Mm2, cTe-

NeHb YyTe4kn — BTOpas.
MpUMEHSIHOTCA 3HAaYEHUS! YCNOBWIA OKpYXatoLLei cpefibl M NMOCTOsIHHLIE 3HAaYEHUS B COOTBETCTBUU € «[l1pakTuieckum

PYKOBOACTBOMY!
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pa=1,0-105Na;
T,=293K
M, = 29 kr/monb;
K=10,5;
o =0,05;
R = 8314 Ox/kmonb~ 1K1,
YcnoBus/NoCTOAHHbIE 3HaYeHUS ANA B3pLIBOONACHOO rasa:
p =6 - 105 Na (5 6ap no maHomeTpy);
T=293K;
M = 44 xr/mons;
HKMP = 0,022 06. %,
Y=13
B=1,73;
S=25mMmM2=25-10"6m2;
C4 =1 (kOHCepBaTUBHbI BLIGOP),
Xepig = 1/2 HKIP = 0,011 06. % — cooTBeTCTBYIOLIas KpUTUHECKas KOHLIEHTpaLnA ANS YTEUKU BTOPOR CTENeHN.
IMockorbky paccMaTpuBaeTes yTeuka B HapyXHbIX yerosusx, X, =0 u p, = p,= 1,19 Kr/m3.
WNcnonbsoBaHue dhopMyn U3 «lpakTuieckoro pykoBoAcTBa» No3sonaeT Nony4dnTh cnejyowme pesynsrathl:
r=0,89 mm;
ps=1,81kr/m3;
% = 4,25g/s(yTe4Ka npy noraleHHoN CKOPOCTH, CKOPOCTL Ha BLIXOAE paBHa CKOPOCTH 3Byka 242 m/c);
rs= 1,567 mm,
9s=2,36 - 103 m¥c;
V,=0,0546 m3,
[nsa aToro cny4as HeT AaHHbIX NpuMeHeHus Mogenu CFD/akcnepuMeHToB, NO3TOMY UCNONb3oBariacb KOMMMEKCHas
Mogene ceobofHoW cTpyn Gadet, 4TO NO3BONUMIO NONYYNUTL 3HAYEHUE MMNOTETUHECKOTO o6bema V,, paBHoe 0,0356 M3,
criefoBaTenbHo, STOT METO TakkKe JaeT SBHO 3aBbllUeHHbIA pe3ynkTar.
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Mpunoxexnue D
(cnpaBouHoe)

MpuMepbl knaccuduKaumm B3pbIBOONACHbIX 30H

D.1 O6Lwme nonoxeHus

[na knaccudpukaumm 3oH Tpe6yeTc;| 3HaHWe XapaKTepucTuK BblcBOBOXAAEMbIX roproYMX ra3oB U XULKOCTEN, a Tak-
Ke pa6oq|/|x XapaKTepPUCTUK TEXHONMOrn4ecKoro o6opy,qOBava N ero 4yacTten B onpepeneHHbIX yCnoBUAX aKcnnyaTtaluu.
o aTon npu4nHe B HaCToALLEM CTaH4apTe He NPMBOAUTCA ONUcaHne BCEero BO3MOXHOro pa3H006pa3vm TEXHONOrM4ecKo-
ro o6opy,qoaaHv|;| U XapaKTepUCTUK TEXHONOIMM4YeCKOro npotlecca.

D.2 OTtpacneBble npasuna

anIMepr Knaccudumkaumm Moryt ObITb NPUHATEI B COOTBETCTBUN C HaLUMOHaNbHBIMU UITKU OTpacieBbIMU NpaBuna-
MW, B KOTOPbIX Y€TKO NoKasaHO UX NPpUMeHEeHWe B KOHKPETHbIX CUTyalunax. Heobxogumo YYUTbiBaTb BCe KPUTEpUn Unu
orpaHu4YeHuA, yCctaHoBNeHHbIe B HaLlMOHanbHbIX UKW OTpacneBbIX npaBunax.

Ecnn npefnonaraeTcAa NCnonb3oBaTb NpUMepLI, NpuBeeHHble B HalWOHaNbHbLIX WKW OoTpacneBbiX npasunax, agna
K.I'IaCCI/ICpVIKaLU/IVI 30H Ha npakTuke HeobxoguMo Y4uUTbIBaTh ocobeHHoCTH KaXgoro oTaernbHOro criyyqan, HanpuMmep, xXxapak-
TEPUCTUKN TEXHOJTOMMYECKOro npoLecca n MeCToNMoONOXEeHUA. HpMMepbl HalWoHanbHbLIX UMK OTpacneBbiX CBOAOB NpaBun
npuBegeHbl B Ta6ﬂqu D.1, HO 3TOT CNUCOK MOXET ObITb AOMNOHEH.

Tab6bnwuuya D.1—Tlpumepsl CBOAOB NpaBun U CTaHAapPTOB

CTpaHa unu pervioH
NPOUCXOXAEHUA (B

O6o3HaueHue

OpraH, paspaboTaBLuuii

MpumMevaHmna no npu-

csoja npasun HasBaHue
andasnTHOM ro- CTaHAapT/NpaBuna MeHeHulo
unun ctaHgapTa
psake)
Asctpanua n Hosas | AS/NZS(IEC) BspeiBoonacHble  cpe- | Standards Australia/ | BeeaeHbl B cTaHgapt

ctBo NRP 7910-1 Hugep-
naHgoB, knaccudpmkaums
B3pLIBOOMNACHLIX 30H MO
ornacHocTM  B3pbiBa —
Yactb 1. OnacHocTb
B3pblBa rasa, Ha OCHOBE
NEN-EN-IEC 60079-10-1

Standardisation
Institute, NEN

3enaHaus 60079-10-1 Abl. Yactb 10-1. Knaceu- | Standards New Zealand | AS/NZS(IEC)
domkauusa 30H. BapbiBoo- 60079-10-1 B KayecTBe
nacHble rasoBble cpeabl HaLMoHanbHoro Npuno-
XKeHus
lepmaHus BRG 104 MpaBuna B3pbiBO3aALLK-
T EXRL — MMpaBuna
npeaoTBpaLLeHns onac-
HOCTW, CBSi3aHHOW cCO
B3pblBOOMNAcHoW cpefoii
¢ noa6opkoii npuMepoB
lepmaHua TRBS 2152 TexHu4eckue npasuna
no obecnevennto 6Hes-
ONacHOCTU YCTAHOBOK
Utanua GUIDA CEI OnekTpudeckoe obopy- | CEIl (Comitato electrote-
31—35 AoBaHne Ana B3pbiBO- | chnico italiano)
onacHbIX rasoBbiX cpef
GUIDE CEI PykoBogctBo no knac-
31—35 cudpukaym  B3pbIBO-
ONacHbIX 30H
LLiseuuna SEK Handbook | Knaccudgukauma B3pbl- | Svensk Elstandard
426 BOOMACHBLIX 30H
Huaepnanabl NRP 7910-1 Mpaktnyeckoe pykoBog- [N etherlands
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OKoH4arue mabnuupi D.1

CTpaHa unu pernoH
NPOUCXOXAEHUA (B
andaBuTHOM no-
pAake)

0O603HaueHue
cBoja npasun HassaHnue
Wnu ctaHaapTa

OpraH, paspaboTtaBLuni MpyuMeyaHna no npu-
cTaHpapt/npasuna MeHeHUIo

Benuko6putanus BS 5908 Csog npasun no npoTu- | British Standards
BornoxapHoit 6esonac- | Intitute
HOCTU B XUMWUYECKOM
NPOMBILLIIEHHOCTH "
CBSI3aHHbLIX C HeW oT-
pacnsx

IP15 Mopenb cBoaa npasun | Energy Institute
aAna  HedTAHOW npo-
MbILUNEHHOCTU.  YacTb
15. TlpaBuna knaccu-
dukaumMm 30H ANSA He-
PTAHLIX YCTaHOBOK C
“cnonb3oBaHEM ropio-
YnX XKunakocten

IGEM/SR/25 Knaccudpmkaumss onac- | Institution of gas
HbIX 30H AN YCTAaHOBOK, | engineers and
paboTalolmx Ha npu- [ managers

poAHOM rase

CLUA API| PR505 PekomMeHpgoBaHHas | American Petroleum
npakTuka no knaccudu- | Institute (API)

KaLum MecT pacnoroxe-
HUSA  3NeKTPOoyCTaHOBOK
Ha HedTenepepabarbl-
BaloLWMX NpeanpusaTu-
AX, OTHECEHHBIX K Knac-
cy 1, 3oHaM knacca O ,
1n2

CLLA NFPA 59A CtaHpapT no npowus- | National Fire protection
BOACTBY, XpaHeHuto u | Association
nepeBO3Ke CXMKEHHOTO
npupoaHoro rasa

MpuMeyaHUe — HacToawmii ctaHgapT He NOATBEPXAAET U He PeKOMEHAYET NPUMEHEHNE Kakux-nubo n3
MPWBEAEHHBLIX BbILIE HAaUMOHAIBHBIX UMK OTpacneBblX CTaHAapTOB/CBOAOB MpaBUN W He NPEANUCLIBAET UX Kak npeano-
YTuTenbHble. [pu NPUMEHEHNNM NPUMEPOB U3 ITUX CTaHAApPTOB ANSA KnaccuduKaumu 30H HeobXxoauMo WX NPOBEPUTL C
NMOMOLLIbIO METOZIA pacHeTa «UCTOMHMKA YTEYKN», B NPOTUBHOM CryYae He AonycKaeTcsa genaTh cebinky Ha IEC 60079-10-1
TOJIbKO Ha TOM OCHOBaHUU, YTO ,El,aHHbIVI CTaHAapT/CBOA NpaBun ynoMAHYT B HacTosWeM CTaHaapTe.

D.3 Npumep knaccudcpukaumm 3oH

Llenb npuBeAeHHOro HKE NpuMepa — NPOUNNICTPUPOBaTh NPUHLUNGI KnaccuduKkaumum 30H U MeTog UX 0603Ha-
YeHus. B npumepe paccmoTpeHa KoMMpeccopHas ycTaHoBKa, paboTatolasi Ha NpUpPoAHOM rase. OTOT NpUMEp He NpegHa-
3Ha4YeH ANA NPSMOro NPpUMEHEHUs Npu KnaccudukaLum 3oH Ha npakTuke. MapaMeTpbl 30H MOMYT U3MEHATLCS B 3aBUCK-
MOCTU OT KOHKPETHLIX YCIIOBUIA YCTaHOBKU U /UM MPUMEHEHUA COOTBETCTBYIOLLIErO CBOAA NpaBun.

KoMmnpeccopHble YCTaHOBKU, B KOTOPbIX UCTIONb3YeTC NPUPOAHLINA ra3s, ycTaHOBEHb! B XOPOLLO NpoBETpUBaEMOM
yKpbITUW. Bo3gyx noctynaer yepes BEHTUNALMOHHBIE PELLETKU, PAacNONOXKEHHbIE BHU3Y U OTKPLITYIO NepefHIo CTOPOHY
YKPbITUS, U BLIXOAUT Yepes Nnpoem B Kphille (pucyHok D.1).

BHeLWHAA YacTb yCTaHOBKM COCTOUT U3 KOMOMHUPOBaHHLIX BO3AyX0ooXaguTenei ¢ oxnaxaatoLleil BoAoA 1 Tenno-
0B6MEHHUKOB TEXHOMOMMYECKOro rasa, TpybonpoBoAoB, KnanaHoB (aBapUAHOIO OTKMIOYMEHUS, 3anOpHLIX U PErynupoBOY-
HbIX), raszooqucTuTene n T.4. KomnpeccopHble YCTaHOBKM — 3TO arperathbl, B KOTOPbIX WUCMONbL3YIOTCA rA30MOTOPHbIE
NopLUHeBbIE KOMNPECCOPbI, NpeHa3Ha4YeHHble AN cbopa rasa.

loploumne BelyecTBa:

1) TexHonornyeckui ras (NPUpPoAHLIN ras ¢ cofepxaHneM metaHa 80 %),
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2) KoHAEeHcaT TEXHONMOrMYECKOoro rasa, cobpaHHbIi NbINEYNoBUTENAMN U aBTOMaTU4YeCcKu nepemelaemelil K coop-
HOMy pe3epByapy (B OCHOBHOM 6oriee Tsaxernble YIreBOAOpOoAbl B KONUYECTBAX, 3aBUCALLUX OT COCTOAHUSA paBHOBECUA Ha
KaX ol CTYMNeHU cxatus),

3) ToNnNUBHLIIA ra3 rasoBoro ABuratensi (Cyxoi NpUpPOAHLIA ra3, COOTBETCTBYIOLLMIA TpebGoBaHUAM TpaHCNoOpTUpOBa-
HUs no TpybonpoBogy, cogepxaHue MeTaHa — MUHMMarbHO 96 06. %);

4) pasnuyHble XUMUYECKUE BELLECTBA, NPUMEHSIEMbIE B TEXHONMOrMYECKOM MpoLecce, Hanpumep, aHTUKOPPO3Ui-
Hble BellecTBa, f06aBKu, MOHWXAIOLLME TeMnepaTypy 3amep3aHus;

MCTOYHUKM yTeuKu:

1) BeinyckHoe oTBepCTUE AN MYCKOBOrO rasa (NpefckasyeMblil UICTOMHMK YTEUKU NEPBOW CTENEHU, NMPOUCXOAALLEN
npu KaxaoM 3arycke ABuratens);

2) BoinyckHoe oTBepcTUe NPOoAyBKU KOMMpeccopa (NpeAcKkasyeMblil UCTOYHUK YTEYKN NEpBON CTEMNEHN, Nponcxoas-
LLieid NpU KaXAOM CHUXEHWW [AaBleHuUsi B 3aCTONMOPEHHOM KoMIpeccope),

3) BeinyckHoe oTBepcTUe 3anopHOro KnanaHa rasoBoro Asuratens (0THOCUTENBLHO NpefcKkasyeMblil UICTOYHUK yTeuy-
KW NepBO cTENeHU, MPOUCXOASALLEN NPU KaXA0i oCTaHOBKe ABUraTens, Korja 3axBayeHHbIi TOMMUBHLIA ra3 BbIAENSAeTc
B OKpy>XaloLLlyto cpeay);

4) BhinyckHoe 0TBepCTMe MNPefoXPaHUTENBHOMO KnanaHa (Henpeackasyemblii UCTOYHUK YTeYKU, 0ObIMHO BTOPOWA
CTeneHu; yTeyka NPOUCXOAUT, ECAIN 3HAaYEHNe [aBneHns Ha BXofe NpeBbILLaeT 3ajaHHoe 3HayeHne; 0ObIMHO aBapUiiHbIIA
BbIKITIOYaTENb YCTaHaBNUBaloT B 3alLMTHON CUCTEME KOMMNPECCOPHLIX YCTAHOBOK TakuM obpasoM, 4YTobbl oH cpabatbiBan
paHblue NpeAoXpaHUTENbBHOMO KianaHa, W, criefoBarernbHO, He paccMaTrpuBarcsl Kak UCTOMHUK NEPBUYHOW yTeqku (CM.
B.1.2u1B.1.3);

5) Habusku canbHWKa NOPLUHEBOrO LUTOKA (0BbIYHO UCTOUHUK YTEHKN NEPBOIA CTENEHW, HO B CIly4ae COMHEHWIA OTHO-
CUTENbHO KOHTPOJS, perynupoBaHmns U KadecTBa TEXHUYECKOro o6cnyxuBaHnus, 3To OTBEpCTUE MOXET paccMaTpuUBaThCA
KaK MCTOMHWUK MOCTOSAHHOWM yTeuku (cM. B.1.2 n B.1.3);

6) Ma3oBbIi ABUraTenb, KOMMNPECCop U BO3AyXOOXNaAuTenb (MCTOMHUKW YyTEYKU BTOPOW CTeNneHn),

7) Ma3004UCTUTENN U [pEHaXHbIe OTBEPCTUA AN TEXHONOMMYECKOro rasa (06bIMHO MCTOMHUKKN YTEYKW BTOPOM CTe-
neHn Npu yTedke B XXUAKON dase);

8) KnanaHbl, ycTaHOBMNEHHbIE BHYTPU U CHAPYXU YKPBITUA (MCTOYHUKU YTEYKU BTOPOW CTENeHu),

9) Tpy6Hble coeuHeHNs (0BLIMHO MCTOYHUKN YTEUYKU BTOPOI CTENEHN);

B HacTosiLeM npumepe UHTEHCUBHOCTL YTEUYKN OLIEHUBAIOT Ha OCHOBE CNeAlYIOLLUX NnokasaTeneii:

1) AAns nyckoBoro rasa — pacxof ra3a, yKkadaHHbli B OKYMEHTaLNKU N3roToBUTENS ANS NHEBMaTUYECKUX NycKaTenen;

2) Ains BLINYCKHOrO OTBEPCTUA NPOAYBKN — CXaTbIN ras, 3axsaqeHHblii UNMHApamMu KoMnpeccopa, nbinieynosuTe-
nAMK, AenynscatopaMmt 1 TEXHONOrM4eckumu Tpybonposoaamu,

3) [Ans BbINMYCKHOro 0TBEPCTUA 3aNOPHOrO KiarnaHa rasoBoro Buratens — ras, 3axsayeHHolii Tpy6onposogom ans
rofa4yn roproyero u B LUMMHAPHI;

4) Ona BbINYCKHOrO NpefoXpaHUTENbHOro KnanaHa — pacxof, rasa, ykasaHHbIi B JOKYMEHTaX U3roToBUTens And
COOTBETCTBYIOLLErO 3aJjaHHOr0 3Ha4eHNs AaBEHUS;

5) ANs Apyrux UCTOYHWKOB YTEYKN — pacxof ra3a, paccqmTaHHbli B cootBeTcTsun ¢ B.3.2.1 unu B.3.2.2 unun apyrum
crnocobowm;

B HacTosLeM npumepe pa3Mepbl 30HbI OyAyT crieayroLwnmu:

a =3 M OT Npoema B KpblLLe,

b =8 M OT BEIXOAHOro OTBEPCTUA ASIA NYCKOBOrO rasa,

¢ =5 M OT BLIXOAHOM0 OTBEPCTUS MPOAYBKU KOMMNpeccopa;

d = 3 M OT BbIXOHOIo OTBEPCTUSA 3anopHOro krnanaHa ABUraTens;

€ = 4 M OT BbIXOHOIo OTBEPCTUSA MpefoXpaHUTENbHOro KnanaHa (ecrn oH paccMaTpUBaETCH Kak NOMHOCTLI OT-
KpbIThIA B cry4ae HecpabaTbiBaHWA 3aLyMTHOrO YCTPOWCTBA OTKHOMEHUS);

f=1 M OT BBEIXOLHOrO OTBEPCTUA YNIIOTHEHWSA LUTOKA KOMMpeccopa;

¢ = 5 M OT BbIXOAHOrO OTBEPCTUA NPEAOXPaHUTENBHOrO KrnanaHa (ecnu oH paccMaTpUBAETCA Kak NMOSIHOCTBIO OT-
KpbIThIiA B Cly4ae HecpabaTbiBaHUS 3alUTHOMO YCTPOCTBa OTKITHOHEHNS);

H =3 M oT BO3fyx0o0XNaauTens, T. €. ra3oBoro TennoobMeHHuKa;

i =3 M oT dnaHLeBoro nim pe3bboBoro CoOeAMHEHNS KnanaHa Wiu Kopryca rasooqncTuTens.
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1. KnanaH nyckoBoro Toka; 2- KianaH npekpalleHnst nofayum TOMMBHOTO rasa; 3. MNpefoxpaHuTenbHbid knanaH; 4. BbIxofgHble OTBEPCTUS YN/IOTHEHUS LUITOKA KOMMpeccopa

PucyHok D. 1 — TMpumep knaccudukaymy 30H 4as KoMnpeccopa, paboTalouiero Ha npupoaHoM rase
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PucyHok D. la — Mpuvep knaccugukauum 30H A4fis komnpeccopa, paboTatoLiero Ha NpupoAHOM rase

€T0¢-T-0T-6,009 O3l 1001



514

Tabnuuya AaHHbIX NO KNaccuprkaLmy B3pbIBOONACHEIX 30H — YacTb |: MepedeHb U XxapakTepUCTUKU FOPHOYUX MaTepnanos

YcTaHoBKa: KOMMpEccop, B KOTOPOM UCMOSNb3yeTCs NPUPOAHBIA ras (aHanus cryyas)

Yeptexun D.1, D.1a

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16
loptounii matepuan WcnapsemocTs?) HKMNP Ex-cBonctea
Mnot-
HOCTb Moka- Opy-
Mo- 3aTenb Temne- [as-
rasa Tem- Tou- ras
neky- nonwu- paTypa ne- Tem-
rno oT- Temne- nepa- Ka WH-
. nap- Tponbl camo- Hue nepa-
HanmeHoBa- XUMU4eCcKknin Hollle- patypa Typa Kn- 06. Kr/ Moyn- dop-
Ne Haq aguna- BOC- napa o 3 TYp-
Hue cocTaB HUIO K BCMbILL- nnas- ne- % M na . Maums
Macca batu- o nna- npwv HbIN
nnoT- Ku, °C neHwus, HUA, . n
(kr/ Y4eCcKoro MeHe- o o 20°C, Knacc
HOCTHU o C C 3ame-
MOJb) pacwu- Hua,°C KMa
BO3- YaHuA
peHus y
ayxa
1 TexHonorn4yec- 80 06. % — 21,6 0,8 1,2 = > 400 - - = 4 0,036 A T2
KW ras meTaH (CHy)
1 BbiCLLNE
yrnesogopobl
2 KoHpeHcaT Tex- | W3oneHTaH n 46 >3,0 = <30 < 300 - <50 Heuns- 1,3 0,025- A T3 3Ha-
HOMOrNYEeCKOro cTaHZapTHbI BECTHO —8 0,153 yeHus
rasa neHTaH, rekcaH paccun-
W rentaH TblBaOT
3 MyckoBoW 1 96 06. % — 16,8 0,6 1,3 = > 500 _ - = 5 0,035 A ™
TOMMBHbLIN ras MeTaH (CH?)
1 BbiCLLNE
yrnesogopobl

3) OBbIYHO YKa3bIBAETCA 3HAUYEHWe AaBMEHNS Napa, ecrii OHO He YKasaHo, TO UCMONb3yeTCs 3HaueHNe ToUKM kuneHns [(4.4.1d)].
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& Tabnunuya aaHHbIX NO KNaccugUKaLmn B3pLIBOONACHLIX 30H — YacTb |I: MNepeyeHb CTOYHNUKOB yTeYeK ropiodnx BeLLecTs

YcTaHoBKa: KOMMpeccop, B KOTOPOM UCMOMB3YETCA NPUPOA- Yeptexu D.1, D.1a.
HbIN ra3 (aHanus cny4as)
1 2 3 4 5 6 7 8 9 10 11 12 13
Ne MCTOUHWK yTeuKM loptoumii MmaTepuan BeHTunayuma BspelBoonacHas 3oHa
Homep Pasmepbl 30HbI, M Opyras
Cre- ropto- Tewm- NHop-
yero ne- [as- 30Ha
Onvcanme Pacnono- | neHb i atv- | nene Cocro- Tvnd YpoBeHb loTOB- nacea Ccblin- Maumna
XeHue yTeu- | Bee- | paty | aHue © e) HOCTb ©) no BepTu- o ropu- ka wnnu
k@ cTBa B pa, kMa 0-1-2 Kanm 30HTaNu 3aMeya-
nepeu- | 0°C s
He P)
1 BeixogHoe Hap M 3 25 1000 r E CpeaHuin | Xopolas 1 5 (oT BbIXOA- 5 (oT BbI-
oTBepcTHe KpblLei HOro BEHTW- X0AHOTO
MycKoBoOro yKpbITHA NALMOHHOTO BEHTUNSA-
rasa 0TBEpCTURA) LMOHHOTO
OTBEPCTMA)
2 BbinyckHon Hapg Mn 1 35 5000 r E CpeaHuin | Xopouwlas 1 4 (oT BbIXOA- 4 (oT Bbl-
KnanaH npo- KpblLwei HOro BEHTK- X0fHOro
[YBKWU KOM- YKpbITHA NALMOHHOrO BEHTUNSA-
npeccopa 0TBEpCTUA) LMOHHOrO
oTBepCTUA)
3 KnanaH Hag M 3 25 50 r E CpeagHun | Xopowas 1 2(oT BbIXOA- 2 (0T BbI-
npekpatle- KpbiLLen HOro BEHTK- X0fHOTo
HMA noaauu YKpbITUA NALMOHHOTO BEHTUNA-
TOMMNBHOTO 0TBepCTUSA) LMOHHOrO
rasa oTBEpCTUSA)
4 Mpegoxpa- Hag B 1 149 2800 r E CpeaHuii | Xopowas 2 4 (oT BbIXOA- 4 (oT Bbl-
HUTENbHBIN KpbiLLen HOro BEHTU- X0AHOTO
KnanaH YKpbITHA NALMOHHOTO BEHTUNSA-
0TBEpCTUA) LiMoOHHOro
oTBEpPCTUA)
4a Mpeaoxpa- Ha rasoo- B 1 50 5500 r E CpegHun | Xopouwas 2 4 (0T BbIXOA- 4 (oT Bbl-
HUTEmMbHLIN | YuCTUTEnNE, HOro BEHTU- X0[HOro
KnanaH yCTaHoB- NALMOHHOrO BEHTUNA-
neHHoM oTBEpCTHA) LiMOHHOro
CHapyxu 0TBEpCTUSA)
5 BbIxogHoe Hag M/H 1 25 101,325 r E CpeaHun | Xopowas | Ounn1 1 (0T BbIXOA- 1 (oT BbI-
oTBepcTUe KpblLen HOro BEHTU- X0/HOTO
YMNOTHeHWA YKpbITUA NALMOHHOTO BHTUNSA-
LLUTOKa KOM- oTBEepCTUA) LMOHHOrO
npeccopa oTBEpPCTUSA)
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Ly

lpodomxeHue mabnuupi

YcTaHoBKa: KOMNpeccop, B KOTOPOM MCMOMNb3yeTCA NPUPOA- YepTexu D.1, D.1a.
HbI ra3 (aHanus cnyvas)
1 2 3 4 5 6 7 8 9 10 11 12 13
Ne MCTOUHWK yTeuku loptouuii MaTepuan BeHTunAyuma BapblBoonacHas 3oHa
Homep Pasmepbl 30HbI, M
c ropto- Tem- Apyras
Te- ne- Nas- 30Ha MHcop-
Ommcanme | Pacmono- | neb Hero arr- | e | COCTO- | 1) | YpoBens roToB- ‘racea Cebin- | Maums
XeHue yTeu- | Bee- [ paty na | ftve ©) e HoCTb © 01.5 no BepTu- ro ropu- ka wnnu
) CcTBa B Poa, Klla o Kanm 30HTanun 3ameva-
nepey- | 0°C HUS
He P)
6 [a30BbIN B ykpbITUK B 3 25 50 r E CpeagHun | Xopowas 2 Bca BHYTpeH- Bea
ABuraTenb HAS YacTb BHYTpEH-
YKPbITUS HAA YacTb
YKpbITUA
6a Komnpeccop | B ykpbelTun B 1 149 200- r E CpegHuin | Xopouwas 2 Bca BHyTpeH- Bea
5000 HAS YacTb BHYTPEH-
YKpbITUSA HAA YacTb
YKpbITUS
6b Bosayxoox- Mepen B 1 50 2500 r E CpeaHun | CpegHsas 2 3 (oT BO3- 3 (oT BOS3-
nagntenb YKpbITUEM -5000 ayxooxnaam- | gyxooxna-
Tensa) autens)
7 [asoouuctn- | Komnpec- B 2 50 2500 K E CpegHunn | CpegHsas 2 Bca BHYTpeH- Bea
Tenb TexHo- cop B HAS YacTb BHYTpeH-
FIOTNYECKOro |  YKpbITHM YKpbITUSA HSA YacTb
rasa YKpPbITUS
7a lasoouncTn- | CHapyxu B 2 50 5000 XK E CpeaHunn | CpeaHsas 2 3 (oTrasoo- | 3 (oT rasoo-
Tenb TEXHO- yucTUTenA) | umcTuTens)
FOrn4ecKoro
rasa
8 KnanaHbl B yKkpbITUK B Yel3 K E CpegHuii | CpeaHsas 2 Bca BHyTpeR- Bea
HAS YacTb BHYTpeH-
YKpbITUA HAA YacTb
YKpbITUA
8a KnanaHbl CHapyxu B Y2l3 K E CpeaHunn | CpegHas 2 3 (oT knana- | 3 (oT knana-
HOB) HOB)
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OkoH4YaHue mabnuupl

YcTaHoBKa: KOMNpeccop, B KOTOPOM UCMONb3YETCA NPUPOA-

HbI ras (aHanus cny4as)

YepTexu D.1, D.1a.

1 2 3 4 5 6 7 8 9 10 11 12 13
Ne MCTOUHMK yTeuKku loprounii MmaTepuman BeHTunayma B3apblBoonacHas 30Ha
Homep Pa3mepbl 30HbI, M
ropto- Tem- Apyras
Cre- UHop-
yero ne- [as- 30Ha
Onncanme Pacnorno- | neHb atv- | nenue CocTo- Tynd) YpoBeHb loToB- Knacea Ccebin- Mauma
KeHue yTey- | Bewe- | pary na | sHve ©) e HOCTb ©) 019 no BepTu- ro ropu- ka wvnu
) CcTBa B poa, Klla - Kanwu 30HTanu 3aMeMa-
nepe4- | 0°C s
He P)
9 Tpy6Hble co- BHyTpu B /3 K E CpegHuin | CpegHsas 2 Bca BHyTpeH- Bea
eMHeHnA rnomeLye- HAS YacTb BHYTpEH-
HWA YKpbITUA HAA YacTb
YKpbBITUA
9a | Tpy6Hble co- | CHapyxu B Yel3 K E CpeagHun | CpegHas 2 3 (oT Tpy6- 3 (oT Tpy6-
efMHeHnA HbIX coeau- | HbIX coeau-
HEHUN) HEeHWIA)

a) H — nocTosiHHas (HenpepbIBHasA), B — BTOpas cTeneHb; 1 — nepsas cTeneHb.

b) Cm. yacTs I.

or— ras; >X — xugkoctb; CIT — CXUXKeHHbIN ra3; T — TBepA0e BeLLeCTBO.

d) E — ectecTreHHan; M — nckyccTBeHHas.

€) Cm. npunoxenue C IEC 60079-10-1.

f) YkasaTb ccbinky Ha cBoA NpaBWr, @CR OHM UCTIOMNL3YIOTCS, UMW CChINMKY Ha pacyeTsl.
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Mpunoxexue F
(cnpaBouHoe)

lFoplounii TymaH (asposonb)

F.1 Bo BpeMsl TpaHCMOPTUPOBKU XUAKOCTU NPU TEMNepaType He MeHee UM NpeBbILLAatoWEeNn TeMnepaTypy BCMbILIKA
noban yTeyka foMKHa paccMaTpuBaTLCA C Y4E€TOM CTaHAApTHON Knaccudukauun 3oH, NPeACTaBNeHHON B HACTOALLEM
cTangapte. Ecnu yTeuka npoucxoguT Npu TeMnepaTtype HuxXe TeMnepaTypbl BCNbIWKA, B HEKOTOPLIX YCMOBUAX BO3MOXHO
ob6pasoBaHue obnaka ropto4ero TymaHa.

[axe XugkocTu, KOTopble B COOTBETCTBUM C HACTOSILLMM CTaHAAPTOM HE paccMaTpUBAaIOTCA Kak onacHble npu pa-
6o4eit TemnepaType, MoryT o6pa3oBbiBaTh roploHnUil TyMaH, cnocobHbIiA MPUBECTN K ONacHOCTU BO3HUKHOBEHUA B3pbiBa.
MpuMepamMmn Tak1X XMAKOCTEW ABNSIOTCS XUAKNE TONNMBA C BLICOKOI TeMnepaTypoi BCMbILWKW, Macna TennoobMeHHUKoB
1 CMa3odHble Macna.

F.2 Ha npakTuke npu yTeuke XuaKoCcTU o6pasyroTcs Kannu pasHbix pasmepos, NpuU 3ToM kannu 6onbluero pasme-
pa HeMeANEHHO KOHJEHCUPYIOTCH, U NULWb He3Ha4YUTeNbHas YacTb BbIAENUBLUEACA XXUAKOCTU NPUCYTCTBYET B BO3JyXe
B BuAe aspo3ons. BocnnameHseMoCTb TyMaHa 3aBUCUT OT €ro KOHLEHTpaLn B Bo3ayxe (Mernkue Kannu v nap), nety-
4YeCTU U pa3MepoB Kanesib BHYTpU ob6naka. Pa3mep kanenb 3aBUCKT OT AaBMEHUs, NP1 KOTOPOM Bbif€NAeTCS XKUAKOCTb,
CBOMCTB XWUAKOCTU (Npexae Bcero, NAOTHOCTU, NOBEPXHOCTHOIO HaTSXEHMUS U BA3KOCTU) U pasmepa U opMbl Npoema,
Yepes KOTOpbId MPOMCXOAUT BhiieneHue xugkoctn. O6bMHO Npu Gonee BLICOKOM AaBfeHUUM U MEHbLUMX pa3Mepax
NpOEMOB CTeNeHb pachnbifieHUs BbITEKaoLWen CTpyWU NoBbILLAETCH, U TakuM 06pa3oM NOBLILLAETCHA B3PLIBOONACHOCTb.
C Apyroi CTOpPOHbLI, YEM MEeHbLLE NPOeMbl, Yepe3 KOTOpbIE NPOUCXOAUT YyTeUKa, TEM MEHbLUE MHTEHCUMBHOCTb YTEUKU U
B3pPbIBOONACHOCTb.

F.3 Kannu aspo3onsHoro pasmepa npegcraensaior coboit Hanbonee nerko BocnnameHsioLytocs YacTtb obnaka Ty-
mMaHa. OfAHaKO OHM COCTaBMAIOT NULWb HeboNbLUYO YacTb obLelt yTeukn. OTa YacTb MOXKET yBENMUMBaTLCS, €Cru CTpyA
CTankuBaeTcsl C pacnoroXeHHON NoBNU3ocT NOBEPXHOCTBIO.

MpumMmeyaHunsa

1 Asposonu — Merkue (0T MeHee 1 MUKpOoHa A0 50 MUKPOH) YacTuULibl, HAXoAALMECS BO B3BELUEHHOM COCTOSHUM
B aTMocdepe.

2 Kannu aapo3onbHOro pasMepa MoryT cocTaBnATb 1% oT obLueii Macchl yTEUYKN B 3aBUCUMOCTHU OT YCNOBUW YTEYKK.

3 Obnaka mMerkux kanerb Tonnuea 06bI4HO GbIBAOT TPYAHO BOCNNAMEHAEMbLIMU NPU OTCYTCTBUM AOCTAaTOYHON MacChl
napa u o4eHb MESKVX Karnersb.

F.4 BeposiTHOCTb 06pa3oBaHus roplodero TymaHa Npu yTeyke XUAKOCTM B HOPMANbHOM pexumMe paboTbl u/iunu npu
OXugaeMbIX HEUCMPABHOCTAX crieAyeT TaTerlbHO OLEHWBATb, TakkKe Kak BEPOSATHOCTb CODLITUIA, CMOCOBHLIX NPUBECTU K
TaKow yTeuke.

OueHKa MOXeT nokasaTb, YTO BEPOATHOCTb YTEYKN MaTepmrana oveHb Mana, unm 4to obnako TymaHa MoxeT obpa-
30BbIBATHLCA TOMBKO NPU PEAKNX HENCNPABHOCTAX MM BHE3AMHBIX U MOSHBIX O0TKa3dax. OLeHKU AoMmKHbl 6bITb OCHOBaHbI
Ha npumepax unu onbiTe paboTel ¢ NofA06HLIMU ycTaHoBKamMKu. OfHaKo, BCrecTBUE TEPMOAUHAMUYECKON HecTabunb-
HOCTWU/CMOXHOCTW TYMaHOB M 6oMbLUOro Yncna akTopoB, BNMAIOLWMX Ha obpa3oBaHMe U roploYecTb TYMaHOB, He AN
BCeX CUTYyaLWil MOryT cyllecTBoBaTb NpMMepbl. B Takux cnyyvasx oueHka [oSKHa OCHOBLIBATLCHA Ha COOTBETCTBYIOLLIUX
LaHHbIX.

F.5 Heobxogumo oTMeTUTb, YTO TyMaH obpasyeTcs He Npu BCex yTeukax, HanpuMep, yTeYkn Yepes paspylleHHble
npoknaaku thnaHues unu canbHUKu/canbHUKoBEIE KOPOBKHU, ABNstoLLMecs Hanbonee pacnpocTpaHeHHBIMU yTeHKaMu BTO-
poii CTeMneHW rasoB UM napo., 0ObIMHO He3HaYWTENbHbI AMS BA3KUX XWAKOCTEW U B GONBLUMHCTBE Cy4YaeB Bbi3biBaOT
KanaHue (kanex), a He obpasoBaHWe TymMaHa. 3TO 03HaYaeT, YTO BEPOATHOCTL 0Opa3oBaHUA TyMaHa Npu yTedke Yepes
CTbIKM TPYBONPOBOAOB, KNamaHbl U T.4. HE CriefyeT npeyBenuumMBaThb. [pu 3TOM HeoBXoAUMO y4UTbIBaTH hU3nHeckue
CBOWCTBA XWAKOCTH, YCINOBUSA ee TPaHCNOPTUPOBKW, JeTann KOHCTPYKLMM obopyaoBaHus, NpMMeHAeMoro ana ee obpa-
60TKH, Ka4ecTBO 0BOPYAOBAHWSA U HanW4ne NPENATCTBUA BONU3N UCTOYHUKE YTEYUKM.

MpumedaHus

1 B3pblBbl TyMaHOB, 06pa3oBaBLUUXCA NPU YTEYKE XUAKOCTW NPpKU TeMMNepaType HUXe TEeMMNepaTypbl BCMbILIKW, B
obpabartbiBatoLLei NPOMbILLIIEHHOCTU NMPOUCXOAST pefKo. BeposTHo, 3TO CBA3AHO ¢ TPYAHOCTLIO 06pasoBaHUs kanenek
[,O0CTaTOMHO Manoro pasmepa npu cryvanHon yTevke U, COOTBETCTBEHHO, TPYAHOCTLIO UX BOCTNaMEHeHMS.

2 [optoune TyMaHbl MOryT BOCMNIaMEHSATLCS UCKPaMM TOM 3Ke 3HEPrum, YTo U nap, HO ANs UX BOCMIaMeHeHNs obbiv-
HO HeoBXo4MMbl OYMeHb BLICOKWE TeMnepaTypbl NMOBEPXHOCTU. BocrnameHeHne TyMaHOB MPW KOHTaKTe ¢ ropsiuMMu no-
BEPXHOCTAMW 0BbIMHO NMPOMCXOAUT Npu Goree BLICOKMX TeMNepaTypax, YeM TemnepaTypa BocniaMeHeHns napa.

F.6 Ecnu oBpasoBaHue roptodero TyMaHa BO3MOXHO, TO UCTOYHUK YTEYKU crefyeT W3onMpoBaTh UMK NpUHATL
Mepbl 4N CHUXEHWS ONaCcHOCTMW, HanpuMep, UCMonb3yst MOPUCTbIE KOXYXU LA NOMMOLEHNS TyMaHa, LeTeKTopsl TyMa-
Ha UM CUCTEMY NoAaBrneHust TymaHa. Ecnu usonupytowme unu nogoGHele yCTPONCTBA YCTAHOBUTL HEBO3MOXHO, 30HY
criefyeT c4uTaTh B3pbiBoonacHoih. OAHaKo, MOCKONbKY MEXaHW3Mbl paccemBaHns U KpUTepun BOCNIaMeHAeMoCTH Ans
TyMaHa He Takue, kak Ans rasoB U NapoB, METOAUKA KnaccuduKaLmy, NpuBegeHHasi B MPUIoxeHun B, He MOXeT BbITb
npuMeHeHa.
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MpumevyaHnuns

1. Ycnosus, Heo6xoaumble Ansi o6pa3oBaHUs ropro-ero TyMaHa, HacToMbKO CITOXHbI, YTO NPUMEHUM TOMNBbKO Kade-
CTBEHHEI aHanu3. PekomeHayeTcs onpepensTb akTopbl, CBA3aHHbIe C TPaHCNOPTUPYEMON XUAKOCTBIO U CNOcobCTBY0-
e o6pa3oBaHuio M BOCMIIAMEHSIEMOCTU roployero TyMaHa. 3TUX pakTopoB, Hapsay C OLIEHKON BEPOSTHOCTU COBLITUN,
NPUBOASLLMX K yTEHKE XKUAKOCTU, MOXKET BbITb J,OCTATOMHO ANA OUEHKU CTENEHN OMacHOCTU U NMPUHATUS PeLIeHNs O Knac-
cMdMKaLMK 30HBI NO B3PEIBOOMACHOCTH.

2. Kak npaBumno, ToNbKo MHTEHCUBHOCTb YTEYKU UMEET 3Ha4YeHne AN onpefeneHns krnacca 3oHel. B 6onblunHcTee
cry4aeB 3TO yTeuka BTOpOW cTeneHn. [oCTOAHHLIE YTEYKU UNK YTEeYKN NepBOiA cTeneHn o6bl4HO CBA3aHLl ¢ 060pyAoBaHu-
eM, NMpefHa3Ha4YeHHbIM ANS PacrbiNeHWs, HanpumMep, ANa OKpacku pacnbieHnem.

3. Ecnu ycTaHOBNEHO, YTO 30Ha B3pblBOONAacHas, ee cnegyeTt 0603HauNTb Ha YepTexe Takum o6pa3om, 4Tobbl OHa
oT/M4yanack OT APYruX 30H, CBA3aHHLIX C rasamu WK napamu, HanpUMep, COOTBETCTBYIOLLIEIA MapKUPOBKOWA.

F.7 Oaxe TymaH, He BOCMIIaMEHSIIOWMIACA B COOTBETCTBUN C KPUTEPUAMMN pa3MepoB Kanenek, MOXeT Cfly4aiHo no-
nacTb Ha rops4ylo NOBEPXHOCTL (MO CpaBHEHUIO TEMMepaTypoi BOCNNIaMEHEHUs nNapa) 1 BbI3BaTb ONACHOCTb BO3HUKHO-
BeHuWs noxapa. Heo6xogMmMo NpUHATE Mepbl A5 M30MALMKN NOTEHUMANbHBIX yTeYeK U NpefoTBpaLLeHUs KOHTaKTa TyMaHa
C ropsYMMM NOBEPXHOCTAMM.

F.8 TymaH, nogo6HO roptoumMm napam W Ny, BOCNIIaMEHSIETC Aaxe B MUHUMasbHOW KOHUeHTpayun. TymaH, 06-
pasoBaHHbIi HEBOCNaMeHAEMbIMU XUAKOCTAMMN, 0BblMHO 0BpasyeT ryctoe obnako, KOTopoe 3Ha4YMTENbHO CHUXAaET BU-
OUMOCTb.

CnepyeT Takke y4nTbIBaTh, YTO TyMaH BUAUM, MOITOMY YTEYKM MOXXHO CBOEBPEMEHHO OGHAPYXUTb U YCTPaHWUTb.

Il pnmMedYyaHne — BHaueHWss HUXHero npejena socniamMeHAeMoCTn Ana aapoaoneﬁ TonnuBa paBHbI U HUXeE,
4YeM Ana napoe Tonnuvea.

F.9 Moptounit TymaH MoXeT 06pa3oBLIBaTLECH BHYTPM 060pyAOBaHWA B CBA3M C HANIMYMEM CUCTEM CMa3ku, pa3bpbis-
rmBaHveM unv B3banTeiBaHMEM B XOA € TEXHONOrM4Yeckoro npotecca. B cBA3W ¢ 3TUM BHYTPEHHUE YacTh TEXHONOMMYECKOIA
YCTaHOBKMW [OMMKHBI paccMaTpuBaThCs KakK B3pblIBOONAaCHLIE 30HbI.

B HekoTopbIX criydasix Takue TymMaHbl OTBOASAT B aTMocdepy, HanpuMep, TyMaHbl OT CMa3soYHOro Macrna — vepes
canyHbl kapTepa, BbIXO4HbIE OTBEpPCTUSI BakoB MW KOPoBoK nepefad, YTO cO3AaeT ONACHOCTb BO3HUKHOBEHUS Moxapa.
BmecTo oTBOfl@ TYMaHa peKoMeHAYeTCA UCMOoNb3oBaTh TYMaHOYNMOBUTENM.

F.10 Ocoboe BHUMaHWe creayeT YAenUTb CUTYaLusM, B KOTOPbIX KUAKOCTU pa3bpbiarmBaloT cneynansHo, Hanpu-
Mep, Npu oKpacke pacrnbineHueM. Knacc 30Hbl B Takux cryvasx obbl4HO yCTaHaBNWMBAKOT B COOTBETCTBUM CO CrieLuarbHbI-
MU oTpacneBbIMU NpaBuUamu.

50



FOCT IEC 60079-10-1-2013

Mpunoxexue A
(cnpaBouHoe)

CBeAeHUA O COOTBETCTBUM CCbINOYHbIX MeXrocyaapCTBeHHbIX CTaHOQAPTOB CCbINTOYHbIM MeXAyHapPpOOHbIM
CcTaHaapTam

Tabnuuya OAA1

O603Ha4YeHNe CChINOYHOro
MexXAyHapo4Horo cTaHgapTa

CTeneHb COOTBETCTBUSA

0O603Ha4YeHNe N HaumeHoBaHue COOTBETCTBYHOLL|Ero MeXrocy-
AaPCTBEHHOro CTaHAapTa

IEC 60050- 426 IDT FOCT IEC 60050-426—2011 MexayHapoaHbliA anekTpo-
TexHU4eckuit cnosapb. Yactb 426. SnekTpoobopyaosa-
HWe ANs B3pbIBOONAaCHLIX Cpeq

IEC 60079-0 MOD MOCT 31610.0—2012 (IEC 60079-0:2004) SnekTpoobo-

pyAoBaHWe AN B3pbIBOONACHbLIX rasoBbix cped. Yacts 0.
Obwwe TpeboaHus

|IEC 60079-20-1

*

CTBUA CTaHO4apTOB:

* COOTBETCTBYIOLLUIA MeXrocyAapCTBEHHBIN CTaHZapT OTCyTCTBYET. [0 ero yTBepXaeHWs peKOMeHAYETCS MCMonb3oBaThb
nepeBof Ha PYCCKMUiA A3bIK JaHHOrO MeXAyHapoAHoro ctaHgapTa. MepeBog faHHOro MeXAyHapoAHOro cTaHaapTa Ha-
xoauTes B PefepanbHoM MHPOPMALMOHHOM OHAE TEXHUYECKUX PErNIaMeHTOB U CTaH4apToB.

MpumMmedaHune — B HacTosALei Tabnuue Ucnonb3oBaHbl CrieayoLiue yernoBHble 0603Ha4YeHUs CTENEHN COOTBET-

- IDT — naeHTUYHble cTaHaapThl;
- MOD — mogudunumpoBaHHble cTangapThbl;
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(1]

(2]

(3]

[4]
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Buonuorpadus

IEC 600794 Electrical apparatus for explosive gas atmospheres — Part 4. Method of test for ignition tempera-
ture (OnekTpoobopyaoBaHUe AN B3pbIBoONaCHbLIX ra3oBbiX cpef — YacTe 4. MeTog onpegenenus
TemMnepaTypbl CaMOBOCNIaAMEHEHNS)

IEC 61285 Industrial-process control. Safety of Analyzer houses (KoHTponb Npon3BoACTBEHHBIX MPOLIECCOB.
BesonacHocTb NoMeLLeHNiA, NpefHa3sHaYeHHbIX AN paboTsl aHanuaaTopos)

Methods for the calculation of physical effects due to releases of hazardous materials (liquids and gases) — TNO
Yellow Book (HuaepnaHgckasa opraHusauus npuknajHbIx HaydHblX uccnegosaHuid. XXentaa kHura. Metoabl pac-
yeTa U3NYECKUX BO3JESNCTBUN B Crlydae YTEUYKN onacHbIX Matepuanos (XUAKOCTEW U rasos))

M.J. lvings, S. Clarke, S.E. Gant, B. Fletcher, A. Heather, D.J. Pocock, D.K. Pritchard, R. Santon and C.J. Saun-
ders, 2008 — Area Classification for secondary releases from low pressure natural gas systems — Health and
Safety Executive Research Report RR630 (M.x. psuurs, C. Knapk u gp., 2008. Knaccudukauums 3oH gns BTo-
PUYHBIX YTEYEK U3 CUCTEM NPUPOAHOro rasa HU3Koro AaeneHus. OTYET 0 HaydHbIX uccneaoBaHuax RR630 Komu-
TeTa no BonpocaM 3gpaBooxpaHeHus u 6esonacHocTn Benukobputanum
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YOK 621.3.002:5:006.354 MKC 29.260.20 E02 OKCTY 3402

KnoueBble crnoBa: anekTpooGopyaoBaHne B3PbIBO3ALLUMLLEHHOE; KIlaccuMKaLMa B3pPbIBOOMACHBIX 30H; 30HbI
knaccos 0, 1, 2; yTeuka roployero BELLUECTBA; CTENEHb YTEUKN, BEHTUNALMS; YPOBEHb BEHTUMNALMM; FOTOBHOCTb
BEHTUMALWK; rMNOTETUYECKUI 0GBEM B3PLIBOOMNACHOM Cpefbl; BPEMS CYLLECTBOBAHUS B3PLIBOOMACHON CPeabl
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1*OTHOCAT K 30He knacca 0 B cryyae, ec/iv BEHTUNALUA HACTO/IbKO cnabas

M yTeuka TakoBa, YTO B3pblBOOMNACHas CMeCb MPUCYTCTBYET NPaKTUYECKU NOCTOSIHHO
(T.e. ycnoBusa npuGAMXalTCS K yCNOBUAM OTCYTCTBUS BEHTUNSALUN).

2*30Ha Kknacca 2, cosfaBaemas UCTOYHNKOM YTeUkM BTOPOW CTeMneHu, MoXeT
npesBbiWaTh 30HY 4719 UCTOYHMKA YTEUKM NepBON CTENEHN WIN UCTOYHMKA
HenpepbIBHON YyTeYkn; B 3TOM c/lyyae HEOOXOAMMO NPUHATL GONbluee paccTosHue.
3*Cumsonbl 0 MM, 1 MM nnu 2 MM 0603HavatoT rMnoTeTUYecKy 30Hy, KoTopas
6yAeT uMeTb NpeHebpeXxnmo Masble pasMepbl B HOPMasbHbIX YCOBUAX.

4*3HaK «+» 03HayaeT, YTo 30Ha OAHOro Knacca OKpYyXeHa 30HO APpYyroro Knacca.

5* VICTOYHUK, KOT0prVI MOXeT AaBaTb YTE€YKM HECKO/IbKNX cTeneHel nnm
HECKO/IbKO yTeyek

7. MNMocTtosAHHaA
yTeuka

8. MOXHO /1N ee N3MEHUTb Ha yTeuky
nepBoii cTeneHn?

9. CnefyeT oueHUTb napameTpsl,
KOTOpPble BAUSIOT Ha KNacc 30H Ja
(MHTEHCUBHOCTb YTEYKU, CKOPOCTb U T.4.)

10. Cnegyet onpenenntb
YPOBEHb BEHTUNALUN

11. BbICOKWiA | 21. CpegHuii 22. Huskuii

22. MOXHO NN N3MEeHUTb
Ja YPOBEHb BEHTUMALNM Ja

Ha BbICOKWNIA? Ha cpefHunin?

Het Het

12. Cnepyet onpeaenuntb
rOTOBHOCTb BEHTUNALUN rOTOBHOCTb BEHTU/IALMUN

1 T .
13. 16. 10. 24. 28. 30.
Xopowass CpegHsasa [Mnoxas Xopowas CpegHas [Mnoxas

He y4uTblBaeTCcAa

35. Onpegensercs

14. Onpegensetcs 25. OnpepgensieTcs KNacc 30Hbl
15. 3oHa 20. 3oHa 26 31. 3oHa
knacca OMNMM”  knacca OMNM3* 30Ha knacca 0 +
B3pbIBO- 3oHa 30Ha
6e3onacHast Knacca 1 knacca 0 Knacca 1 36. 3oHa knacca 0

29. 3oHa knacca 0 +
30Ha knacca 2

17. 3oHa knacca 0 NMMV3*
30Ha knacca 2

| 42. Bbicokuii

33. MOXHO I N3MEHUTb
YPOBEHb BEHTUNALUN

23. CnepgyeT onpefenntb 34. T0TOBHOCTb BEHTU/ALMM 43. Cnepyet onpefenntb

37. PacyeTHbIM nyTem unu

MpunoxeHue E (cnpaBo4yHoe) - CxemMa knaccugurkaymm onacHbIX 30H

Cxema E.1 - MNpumMmep cxeMbl Knaccugukaymm onacHbIX 30H
1. KOHTelHep c ropioynm BeLw,ecTBOM

2. COLEepXuUT NI OH TaKoe KOJIMYECTBO FOPHOYEro BELLECTBA,
KOTOpOe MoxeT 06pa3oBaTh B3pPbIBOOMACHYH cpeny?

Ja Hert
| 3. ImeeTca nn NCTOYHUK yTeuku Het
| 5. MOXHO N1 yCTPaHWUTb UCTOYHUK YTEUKN Ja
Het

6. CneflyeT onpeAenuTb CTENEHb Kaxaon yTeuku'

4 38. YTeuka nepBoii cTeneHn

39. MOXHO 1 ee U3MEHUTb Ha yTeuky
BTOPOIi CTENeHn? fa

40. CnepyeT OUEHUTb NapameTpsl,
KOTOpble BAMAIOT Ha Knacc 30H
(MHTEHCUBHOCTb yTEYKMN, CKOPOCTb U T.4,;

41. Cnepyet onpenenuntb
YPOBEHb BEHTUMALMUN

| 52. CpepgHnii 63. Husknii

64. MOXHO /1N U3MEHUTb
YPOBEHb BEHTUNALUN
Ha cpegHuin?

53. MOXHO N1 U3MEHUTb
Ja YPOBEHb BEHTUNALMNN Ja
Ha BbICOKWIA?

Het Het

54. Cnepgyet onpefenutb 65. TOTOBHOCTbL BEHTUNALNN
rOTOBHOCTb BEHTU/ALMK He yyuTblBaeTCA

FOTOBHOCTb BEHTUASILUN
1 r

44 47 50 55 59. 61.

Xopoﬁuan Cpe,qﬁ;m I'Inox.aﬂ Xopoiua;u CpegHsas  lMnoxas

66. Onpegensaetca

56. OnpegenseTtca Knacc 30Hbl

T

45. OnpepenseTtcsa

46. 30Ha 51. 3oHa 57 62. 3oHa
knacca 1 MMB knacca 1 HN/P 30H-a Kknacca 1 +
B3PbIBO- 3oHa 3oHa
Gesonacrian  waccaz T onacea 2 W 3ona Knacea O

45. 30Ha knacca 1+
30Ha knacca 2

48. 30Ha knacca 1 NMM3*
30Ha knacca 2

49. PacueTHbIM nyTem M  58. PacyeTHbIM nyTemMm unm 58. PacyeTHbIM nyTeMm unm

18."PdacleTHbIM NyTeEM wUau
C Mcnonb3oBaHnem
HOPMAaTUBHbIX JOKYMEHTOB
Ha KOHKPEeTHble
TexHosiornyeckme
npoweccol onpeaensanTcs
pasmepsbl 30H

27. Pac4yeTHbIM nyTem unum
C 1MCnonb3oBaHnem
HOPMAaTUBHbLIX JOKYMEHTOB
Ha KOHKpEeTHble
TexHosiornyeckme
npoteccsl onpefensanTcs
pa3smepbl 30H

C UCMoNb30BaHNEM
HOPMAaTVBHbIX AOKYMEHTOB
Ha KOHKpPETHble
TEXHOI0rMyeckue
npoLecckl onpeaensoTcs
pa3mepbl 30H

C UCMO/Ib30BaHNEM
HOPMAaTWBHbIX LOKYMEHTOB
HA KOHKpeTHble
TexHonornyeckme
npouecchl onpegensiorcs
pasmepbl 30H

C MCNONb30BaHNEM
HOPMaTUBHbIX [JOKYMEHTOB
Ha KOHKpeTHble
TexXHonornyeckme
npouecchl onpegensiorcs
pa3mMepbl 30H

C UCNoMb30BaHNEM
HOPMAaTWBHbIX [JOKYMEHTOB
Ha KOHKpeTHble
TexHonornyeckme
npouecchl onpegensiorcs
pa3mepbl 30H
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69. YTeuka BTOpO/
cTeneHu

70. MOXHO N ee yCcTpaHUTb?

71. CnepyeT OUEHUTb NapamMmeTpsbl,
KOTOpble B/IMAIOT Ha Knacc 30H
(MHTEHCUBHOCTb YTEYKN, CKOPOCTb U T.4.)

72. Cnepyet onpenenntb
YPOBEHb BEHTUNALUN

73. Bbicoknit H [ 83. CpepHuii

84. MOXHO NN U3MEHUTb
Jda YypOBeHb BEHTUAAUMN - [la
Ha BbICOKMIA?

Het

85. Cnepyet onpefenutb

74. Cnepyet onpefenntb
rOTOBHOCTb BEHTU/IALMM

FTOTOBHOCTb BEHTUNALNN

75. 78. 80. 86. 90. 92.
Xopowass CpegHas [Mnoxana Xopowas CpegHas [Mnoxas

76. Onpegensercs 87. Onpegpensercs

77. 3ona " 88
knacca 2 nMJ) 81. 3oHa 3oma 93. 3oHa

k. 3

S [ weeR 2 iR, weca22

79. 3oHa knacca 2 NMM3* 91. 30Ha Knacca 2
30Ha knacca 2 T

¢
82. PacyeTHbIM nyTtem unu  89. PacyeTHbIM nyTem nnu
C MCnonb3oBaHnem C 1UCMnonb30BaHnem
HOPMAaTUBHbLIX JOKYMEHTOB  HOPMAaTWBHbLIX OKYMEHTOB
Ha KOHKpPEeTHble Ha KOHKpeTHble
TexHosornyeckme TexHosiornyeckme
npoueccsl onpegensatoTcs npoueccol onpegenstoTcs
pasmepbl 30H pasmepbl 30H

94. Hunsknit

95. MOXHO /I N3MEHUTb
YPOBEHb BEHTUNALUN
Ha cpefHunin?

Het

96. NOTOBHOCTbL BEHTUNALNN
He yuynTbiBaeTcs

97. Onpepensertcsa
Knacc 30Hbl

98. 30Ha knacca 1u ,
naxe 3oHa knacca 0 *

99. PacyeTHbIM nyTeEM unu
C 1Cnosib3oBaHnem
HOPMAaTUBHbIX JOKYMEHTOB
Ha KOHKpPEeTHble
TexHosiornyeckme
npoweccol onpegensannTcs
pasmepbl 30H
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