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Mpeancnoeue

Llenw, ocHOBHLIE NpUHUMILI M 06LWKMe npaBuna nposedeHMsa paboT No MeXrocyaapcTBEHHOW cTaHgap-
Tuaauum yctaHoeneHsl FOCT 1.0 «MexrocynapcTBeHHasn cucTeMa cTaHgaptuaaunm. OCHOBHbIE NMONOXEHUs»
n MOCT 1.2 «MexrocyaapcTBeHHasa cucteMa ctaHgapTusauun. CTaHaapThl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuu No MeXrocyaapcTBeHHON cTaHdapTu3auuu. MNpaeuna paspaboTku, NpUHATUS, 0GHOBNEHWS
1 OTMEHbI»

CeegeHus o cTaHgapTe

1 MOATOTOBIIEH ABTOHOMHOMN HEKOMMEPYECKOW HauWMOHanbHOW opraHu3aunen «Ex-ctaHgapt»
(AHHO «Ex-ctaHgapT») Ha ocHoBe cOOCTBEHHOrO nepeBoda Ha PYCCKUA A3bIK aHIMOS3bIYHOW BEPCUM
cTaHfapTa, YKasaHHoro B NyHKTe 5

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYIMPOBAHUIO U METPONOINK

3 NMPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHZ4apTM3auuy, MeTponoruu u ceptuduKanum
(npotokon ot 14 uions 2022 r. Ne 61)

3a NMPUHATWE MporonocoBarnu:

KpaTkoe HavmeHoBaHWe CTpaHbi Ko cTpaHbi CokpalleHHOe HaUMEHOBAHWE HALMOHATBHOMO opraHa

no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusayum
AzepbangxaH AZ AszctaHpapTt
ApmeHns AM 3A0 «HauwoHanbHbLIA OpraH Mo cTaHgapTM3auun U

MeTponorum» Pecnybnuku ApMeHus
Benapyck BY locctangapt Pecnybnnkv Benapycb
Kunprmnaums KG Kelpreiactangapt
Poccuga RU PoccraHgapt
YabekucraH uz Yactangapt
(Monpaeka)

4 Mpukasom PenepanbHOro areHTCTBa Mo TEXHUYECKOMY PErynvpoBaHWIO U MeTpornorun oT 12 cel-
TAbpst 2022 . Ne 908-ct mexrocygapcteeHHbld ctavgapt MOCT 31610.10-1—2022 (IEC 60079-10-1:2020)
BBELEH B JeNCTBME B KA4eCTBe HaUMoHansHoro ctangapra Poccuinckon ®egepaumn ¢ 1 nonsa 2023 r.

5 Hacroawwmin ctaHaapT ABNsgeTca MOAUMULUPOBaHHBLIM MO OTHOLLEHWIO K TPETLEMY M30aHUK MEeXOy-
HapogHoro ctaHgapTta IEC 60079-10-1:2020 «BapbieoonacHele cpeabl. Yacte 10-1. Knaccudumkauums 3oH.
B3apbiBoonacHble rasosble cpenbl» («Explosive atmospheres — Part 10-1: Classification of areas — Explosive
gas atmospheres», MOD) nyteM M3ameHeHUs OTAENbHbIX pas U CChINOK, KOTOPbie BblAeNeHbl B TEKCTE Kyp-
CUBOM

6 B3AMEH IOCT IEC 60079-10-1—2013
7 N3OAHWE (main 2024 r.) c Monpaekon (MYC Ne 9 2023 r)

Mugopmayusa o esedeHuu 8 delicmeue (MpekpawjeHuu delicmeaus) Hacmosueao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKka3aHHbLIX 8bilue 20cydapcme nybnukyemcs 8 ykazamernsx HayUuoHambHbIX
cmaxOapmos, uzdagaeMbix 8 Imux 2ocydapcmeax, a makxe e cemu MHmepHem Ha calimax coomeemcmay-
FOLUX HaULUOHAansHbIX 0paaHo8 no cmaHdapmusauuu.

B cnyuae nepecmMompa, U3MEHEHUs UMU OMMEHLI Hacmosuwje2o cmaHlapma coomeemcmasyolas
uHghopmayus 6ydem onybnukosaHa Ha oghuyuansHOM uHmMepHem-catime MexeocydapcmeeHHo20 cogema
no cmaxdapmusayuu, Memponoauu u cepmuchukayuu 8 kamasnoee «MexaocydapcmeeHHble cmaHdapmbi»

© IEC, 2020
© OdhopmneHue. IBY «PCT», 2022
© Odpopmnenue. PIBY «MHcTUTYT cTaHgapTusayuny», 2024

B Poccuiickoin ®enepaummn HacTOALWMWIA CTaHAaPT HE MOXKET BbiTb MONMHOCTLIO UMK
YacTUYHO BOCMNPOU3BEAEH, TUPAXKMPOBAH U pacnpocTpaHeH B KaYecTse ouunansHOro
nanaHusl bes paspelleHna OegepansHOro areHTCTBa N0 TEXHUYECKOMY PETYNUPOBAHUID
W MeTpONnorun
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BeegeHue

HacTosilmin ctangapt aensgeTcs MoauUUNPOBaHHEIM MO OTHOLLEHUKD K TPETEEMY WU3OAHUKD MexXayHa-
poaHoro ctangapta |[EC 60079-10-1:2020 «BapbeiBoonacHble cpeabl. Yacte 10-1. Knaccudunkauns 3o0H. Bapbl-
BOoOnacHble ra3oBble cpeabl» («Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres», MOD) nyTem n3aMeHeHUsi oTAeNbHbIX (Ppa3 1 CCbINOoK, KOTOPLIE BbigeneHbl B TEKCTE KYPCUBOM.

3HauMTenbHbIe M3MEHEHWS], BHECEHHbIE B HACTOSALW M CTaHZAapT, N0 CPaBHEHUK C NPeAbIgYLWNM U3baHu-
eM, npeacTaBneHsl B Buge tabnuubl.

Tabnuuya
Bua
HeaHauu- CyuwiecTt-
M3ameHeHusn Paanen, nyHkT TenbHble Pac- BEHHbIE
1 pegak- wmpe- TEXHWYe-
UMOHHbIE HWe CKne n3-
N3MeHeHus MEeHeHusd
VcknioveHne KOMMEPYECKMX 1 MPOMBILLMNEHHBLIX NPUMEHEHWIA ONS 1 C1
TOMNWBHOTO rasa
AKTyanuaauns npMmeyaHui B onpegeneHusax 3 X
VcknioveHve onpegeneHysa «KatacTpOUYECKMIA OTKasy», MyHKT X
3.7.3 npenwlaywei pegakunm (paccmaTtpusaetcs B 4.5)
BeegeHwe HoBoro nognyHkta 4.4.2 «30Ha HE3HAYMTENLHOW Npo- 442 ) &
TAXKEHHOCTU®
BeegeHwe HoBoro nognyHkTa 5.3.2 «yCTaHOBKW ONSA rasoBoro 53.2 X
Tonnuea»
MameHeHne HymepaLuK 3arofioBKOB 7 X
BeeneHune pucyHka 1 7 ) &
O6HoeneHue Tabnuubl A.1 A1 X
O6HoBneHne Brnok-cxembl Ha pucyHke B.1 B.6
O6HoBneHwe hopMyn Ans CKOPOCTW UCNapeHnsa B COOTBETCTBUN C B.7.3
NocnegHUMM U3MEHEHWUAMMW UCXOAHBIX NPaBW
O6HoBneHWe auvarpammbl Ha pucyHke B.2 B cooTBeTCTBUU C 06- B:7.3 X
HoBreHwem opMynbl AN CKOPOCTW MCMapeHns 1 CKOPOCTU BEH-
Tinauun 0,25 mic
ameHeHne cTpykTypbl Tabnuubl C.1 C.34 X
WcknioveHne koadpduumenTa BesonacHocT k M UCKINIOYEHWE €ro 3.5 c2
¢ guarpaMmmel Ha pucyHke C.1
Mepecmotp dopmyn (C.2) n (C.3) C5.2 €3
Mepecmotp dopmyn (C.4) n (C.5) 5.3 C4
MameHeHVe HasBaHWA rOpuU3OHTaNbHOW OCU Auarpammbl Ha pu- C.53 C5
cyHke C.6
WameHeHue popmynel (C.6) n ncknioveHne cpopmyrnel (C.7) Cb54 C6
McknioveHue koadpdomumeHTa BesonacHOCTU K M UCKIMOYEHWe ero D.3 C7
C ropu3oHTanbHom ocuK rpaduka Ha pucyHke D.1
BeengeHwe orpaHu4eHUn Ha UCNONbL30BaHWE OMarpammbl Ha pu- D.3 X
cyHke D.1
v
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OkoHYaHue mabnuubl

Bua

HeaHnaum- CyuecTt-

MameHeHns Pasgen, nyHkr TenbHble Pac- BEHHbIE

W pegak- wupe- | TexHu4e-

LWOHHbIE HWe CKK1e 13-

Mn3ameHeHus MEeHEeHUs
OBHoBNeHWe W ucnpaeneHns B NpunoxeHun E MpunoxeHue E X
OBHoeneHKe NpunoxeHua G No roprYnm TymaHam MpunoxeHne G X
[obaBneHne HOBbIX NyHKTOB B Tabnuue K.1 MpunoxeHve K X
[obaeneHne HOBbIX MCTOYHUKOB B Bubnuorpaduio Bubnuorpadus X

MpumeyaHue — YkazaHHble U3MEHEHWA BKMIoYaOT B ceba 3HauMMble TEXHUYECKUEe W3MEHeHWs B nepe-
CMOTPEHHOM CTaHAAapTe, HO OHW He MpeAcTaensioT coboi NCYEPNbIBAOLWMWA CMNCOK BCEX M3MEHEHWIA MO CPaBHEHWUIO C
npeneLIayLwen Bepcren.

PasbscHeHne BUWOOB M3MEHEHUNI

A) OnpegeneHus

1 HeaHauyuTenbHble U pedakLMOHHbIE N3MEHEHNS:

- pa3bACHEHUE;

- COKpalleHne TexHn4Yecknx TpeboBaHuii;

- He3Ha4YNTEeNbHbIE TEXHUYECKUE U3MEHEHWS;

- pegakTopcKue npaeku.

Takue M3aMeHeHus ABNATCA Moagndukaumen TpeboBaHWIA PedakUMOHHOIo XxapakTepa WM BHOCAT He-
3HaYMTeNbHbIE TEXHMYEeckue nonpaeBki. K HUM OTHOCATCS: U3MeHeHWe (hOpPMYyNMPOBOK ANA YTOYHEHWUS Tex-
Huyeckmx TpeboBaHuin Be3 BHECEHUA TEXHUYECKMX M3MEHEHWA UINW COKpalleHue B pamKax CYLLeCTBYHLLNX
TpeboBaHWn.

2 PacwupeHue: BHECEHME TEXHUYECKUX AOMNONHEHWIA

[aHHble n3meHeHus npeacTasnsaioT coboil nobaBneHMe HOBbIX UMM MOANMUMKALMIO CYLLECTBYIOLLMX TEX-
HUYECKUX TpeboBaHWA, HAaNpPUMep BBeAeHWe A0MNOMNHUTENbHBIX BAapuaHToB. [py 3ToOM He JonycKaeTcs pacLuu-
peHus TpeboBaHui ona 0b6opyaoBaHMS, KOTOPOE MOMHOCTLI0 COOTBETCTBOBANO TpeboBaHUaM NpeabiayLlero
u3gaHMa. Takum o6pas3om, OaHHbIE U3MEHEHUS HE AOMMKHBI PACNPOCTPAHATLECA HA M34Enns, KOTOpbIe BbINOM-
HEHbl B COOTBETCTBUMW C NMpeabiayLLMM U3gaHnem.

3 3HauuTenbHble TEXHUYECKUE M3MEHEHMWS: AONOMNHEHNEe TexHuYecknx TpeboBaHWiA, pacllnupeHmne Tex-
Hu4eckux TpeboBaHnin

[aHHble n3MeHeHUss MOOUPULIMPYIOT TEXHUYECKMe TpeboBaHNs (QONONHAKT, paclMpaT obnacTe npu-
MEHEeHUs U1 OTMeHSOT TpeboBaHua) Takmm obpasom, 4To obopynoBaHue, KOTOpoe COOTBETCTBOBAro Tpebo-
BaHWSAM, YCTAHOBMEHHbIM B NpeabioyLLeM n3gaHun, yxe He ByneT cooTBeTCcTBOBaTh TpeboBaHMAM, yCTaHOB-
NEeHHbIM B HOBOM M3aaHuK. [laHHble W3MEeHEHUS A0MXKHbI ObiTh PACCMOTPEHbLI C TOUYKK 3PEHUSA UX NPUMEHEHMNS
K 0bopynoBaHUK, COOTBETCTBYKLUEMY NpedbiayliemMy u3naHuto. [JononHUTenbHblE CBEOEHWUS YKasaHbl B
nyHkTe B).

n pumMmedyaHne — [aHHble nameHeHns OTPpaXakT AOCTUXKEHNA COBPEMEHHbBIX TexHonorni. OgHako Takve name-
HEHWA, KaK NpaBuUno, He OOITKHBI BNUATL Ha OGOpy,ElOBaHVIE, yAe BbiNyLEHHOE Ha PbIHOK.

B) OBocHoBaHUE BHECEHNS CYLLECTBEHHbLIX TEXHUYECKUX U3MEHEHUI

C1 TlNepeuucneHue e) nyHkTa 1 npeabigyLlero n3gaHusa 6bino: «KKOMMepYeCcKMe U NPOMbILLNEHHEIE NPK-
MEHEeHUS, Tae TONMbKO TOMMUBHLIA ra3 npyv HW3KOM AaBMNeHuU UCnonb3yeTca Ana 6eIToBbiX NpubopoB, Hanpu-
Mep ONs NPUroTOBNEHWA MWLM, Harpeea Boabl U T. A., UCNONb3YHOT TaM, rae ycTaHoBKa COOTBeTCTBYeT Tpebo-
BaHWAM COOTBETCTBYIOLLMX ra3oBbiX HOPM». [TpoMbILLNeHHbIE Lenu Niboro Tvna He JOMKHbI MCKNIYaTbLCA U3
obnactn npuMeHeHus 3Toro ctaHgapTa. CM. Takke NnyHKT 5.3.2 HacToswero ctaHgapTa.

C2 KoathdurumeHT k n3HadanbHO npeaHasHadanca ansa obecnevyeHns 4ONONHATENBHON Ge30NacHOCTK
B OTHOLWIEHMW HeonpeaeneHHocTer npu onpegenednn HKIP roptoumnx BewecTs, 0COBEHHO rasoBbIX CMecen.
OpHako 370 ObINI0 COMTEHO HEHYXHbBIM M COMBAOLLMM C TOIKY, Y4MTbIBas OaHHble HA guarpamMMe.

C3 ®opmynbl 06HOBMNEHEI B COOTBETCTBUM ¢ BS 5925.

C4 dopmynbl o6HoOBNEHEI B cOOTBETCTBUM ¢ BS 5925.

C5 Ownarpamma n3aMeHeHa B COOTBETCTBUM C HOBbIM ypaBHeHuem (C.4).

C6 ®opmyna obHoeneHa B cooTBeTcTBUM ¢ BS 5925.

C7 Cwm. pasbsacHeHue C2.
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Mpeancnoeue

B aoHax, rge ropro4me ra3bl 1 napbl MOIYT NPUCYTCTBOBATL B ONACHbIX KONMM4YeCTBaX U KOHUEHTPpaUKuAXx,
OOMXHbI BbITb NMPUHATbLI 3allMTHbleE Mepbl OnAd YMEeHbLUeHWA pUCKa B3PbIBOB. HacToawwuin CTaHgapT
yCTaHaBlnmBaeT OCHOBHbIE KpUTepun OLEeHKM pPUCKOB BOCMJIaMEHEHNA W COOEepPXWUT pPYKOBOOACTBO MO
KOHCTPYKUWMOHHBIM MapameTpaM KW onpengendemMbiM MoKasaTendM, KOTOpble MOryT WMCNonb30oBaTbCA AOnNA
YMEeHbLEHNA TaKUX PUCKOB.

VI
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Monpaeka k NOCT 31610.10-1—2022 (IEC 60079-10-1:2020) Bz3pbiBoonacHble cpegbl. Yactbe 10-1.
Knaccudmkauma 30H. BapbiBoonacHble rasoBble cpeabl

B kakom mecte Hane4vataHo [onxHo BbITk
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(IEC 60079-10-1:2020)

M E X IO CVYOdAUPGCTUBEHHBbB # C TAHIOAPT

B3PbLIBOOMNACHbLIE CPEQbLI
YHactb 10-1

Knaccudmkauma 3oH.
B3apbiBOONacHbIe razoBbie cpeabl

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

Oarta BeepeHna — 2023—07—01

1 O6bnacTtb NnpumeHeHnA

HacTosawmi cTtaHgapT ycTaHaeBnuBaeT KnaccuduKauuio B3pbIBOONACHbLIX 30H, rOe MOXET BO3HMKAaTb
ONacHOCTb MPUCYTCTBUA FTOPKYMX ra3oB UMW NapoB, NpeAHa3zHayYeHHy ONSA NONy4YeHWMs UCXOOHbIX OaHHbIX,
HeobXoAMMbIX ANS NPaBMMLHOIO NPOEKTUPOBAHUA, KOHCTPYVUPOBAHWS, 3KCNIyaTauumn M TeXxHu4Yeckoro obeny-
XuBaHuA 0bopyaoBaHUA, NpeqHa3HavYeHHOoro Ans paboTsl BO B3pLIBOOMNACHLIX Cpeaax.

CTaHngapT pacnpocTpaHAeTca Ha 30Hbl, B KOTOPbLIX CYLLECTBYET BEPOATHOCTL BOCMIIAMEHEHUSA CMECHU
rOpPHOYMX ra3oB UMW NapoB € BO34YXOM, HO HE PacnpoCTpaHseTcs Ha:

a) WaxThl, ONacHble N0 PYOHUYHOMY rasy (MeTaHy);

b) npom3BoacTBO M NepepaboTKy B3pbIBYATLIX BELLECTE;

C) BHe3anHble 0TKa3sbl UMK pedkue HEWCMNPABHOCTU, KOTOPLIE BbIXOAAT 32 paMKW HapyLleHUWRn, paccma-
TpMBaeMbIX B HAcTosILLEeM cTaHgapTe (cm. 3.7.3 1 4.5);

d) nomelleHNs, UCcronbayeMble B MeOULIMHCKMX Lensix;

€) Xunble NoMelLeHNs;

f) 30HbI, roe cylwlecTByeT BO3MOXHOCTb BOCNNaMeHEeHWUs 13-3a NMPUCYTCTBUA B BO3[4yXe ropltoyen nbinu
MIN BOMOKOH, HO NMPUBEAEHHbLIE B HACTOSALLEM CTaHAAPTe NPUHLMMNbLI MOTYT ObiTb MCMOMb30BaHbl AMNA OLEHKN
KOMBUHUPOBaHHLIX cMecei (c y4eTom TpeboeaHwmia [1]).

n puMedaHue — [ononHuTtensHoe PYKOBOLACTBO MO KOMGMHMpOBaHHbIM CMecAM npuBeeHO B NPUNOXKEeHUN l.

Moptounin TymMaH (a3po30mb) MoxeT 06pa3oBLIBATLCA UMK MPUCYTCTBOBATL OAHOBPEMEHHO C FOPHYMMU
napamu. B Takux cny4aax cTporoe npumMeHeHue KnaccugukalMy B3pbIBOOMACHbLIX 30H AN ra3oB U NapoB He
noaxoauT. XXMOKOCTU, KOTOPbIE B COOTBETCTBMM C HACTOALLMM CTaHOAPTOM He paccMaTpyBaloTCs Kak onac-
Hble (>KUAKOCTM C BbICOKOWM TEMMNEepaTypor BCMbILWKM), BbICBOOOXAAsCb NOA AaBrneHWeM, MoryT o6pa3oBeiBaTh
roprouuni TymaH. B Takux cnydasx npumMeHeHue knaccuduKkalun B3pbIBOONACHBIX 30H ANSA ra30B M NapoB He
NOAXOONT.

HacTosawui cTaHgapT paccMaTpuBaeT 30HY Kak TpeXMepHoe NpoCTPaHCTRO.

ATMOCdepHbIe YCrOBUS OMYCKaT BO3MOXHOCTE M3MEHEHUsI AABNEeHNUS 1 TeMNepaTyphl BEILLE U HUKe
aTanoHHoro yposHa 101,3 kMa (1013 mBap) 1 20 °C (293 K) B cnydasx, Korga aTv U3MeHeHWs OKasbiBaloT He-
3HaYUTENbHOE BMUSAHME Ha XapaKTEePUCTMKM B3PbIBOONACHOCTN FOPIOHYUX BELLECTB.

Ha nio6oii TexHonorn4eckon ycTaHoBKe NOMUMO MCTOYHWKOB BOCMNAaMEHEHUs, CBA3aHHbIX ¢ o6opyao-
BaHWEM, MOTYT CyLLeCTBOBaTb PasfuyHbIe UCTOYHWKKM BOCMNaMeHeHWs Opyroi npupodbl. B Takux cryyasx
LOIMKHBI BbITh TakkKe NpegycMoTpeHsl Mepbl obecrnedeHus 6e3onacHoCcTu.

Tpe6oBaHus HacTosILLero cTaHaapTa NpUMEHSIKOTCA MPU pacCMOTPEHUM OPYIMX UCTOYHWMKOB BOCnnaMe-
HeHWsl, HO B HEKOTOPbIX Cry4asx MoXeT NoTpeboBaTbCH UCMOMNb30BAHWE AOMOMNHUTENbHBLIX Mep obecnevyeHus

MapaHune ochbuumnansHoe
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6e30MacHOCTH; HaNnpUMep, ANA NPOBEAEHUs OrHeBblx paboT MoxeT noTpeboBaThCA yBENUYEHWE PACCTOAHNS
OT OTKPbITOrO NnameHu.

HacToAwmin cTanaapT He paccMaTpyBaeT NocnefcTBUS BOCNNAMEHEHWS B3pbIBOONACHOW Cpeabl, KpoMe
Tex cny4yaes, KOr4a NPOTSKEHHOCTb 30HbI HACTOMLKO Mana, YTo NOCNeACTBUS BO3HUKLIENO BOCMMAMEHEHUSs
ByoyT HesaHauuTenbHbIMU (CM. 3.38 1 4.4.2).

2 HopmaTuBHbI€ CCbINKK

B HacTosilwem ctaHgapTe UCMNoNb30BaHbl HOPMATWUBHBIE CChINKW Ha Creaylolne MexXrocyaapCcTBeHHbIe
CTaH4apTbl:

FOCT 31610.0 (IEC 60079-0:2017) B3pbigoonacHbie cpedbl. Yacme 0. ObopydosaHue. Obujue mpe-
boeaHus

rOCT 31610.20-1 (ISO/IEC 80079-20-1:2017). B3pbigoonacHeie cpedsi. HYacme 20-1. Xapakmepu-
cmuku gewjecme 015 Krnaccugukayuu 2asa u napa. Memode: ucneimaHull U 0aHHbIe

FOCT IEC 60050-426 MexdyHapoOHbIl anekmpomexHudeckul crosapb. Yacms 426. O6opydosaHue
Ons1 83pbIBOOMACHBLIX CPed

FOCT IEC 60079-14 BapbigoonacHsle cpedsl. Yacmb 14. MNpoekmupoesarue, 8bI60p U MOHMaX J1ek-
mpoycmaHo8oK

MpumeyaHue — Mpyu NONb30BAHUM HACTOALLMM CTaHOAPTOM Lenecoobpa3Ho NPOBEPUTL AEUCTBME CCbINOY-
HbIX CTaHOAPTOB W KNaccuukaTopoB Ha otuLManbHOM UHTEpHET-canTe MexrocyqapcTBeHHOro COBETA MO CTaH4apTuU-
3aUuun, MeTponorumM u ceptudmkauum (www.easc.by) MUnum no ykasatenam HauMOHanNbHbIX CTAHOAPTOB, M3daBaeMbIM B
rocylapcTBax, yKasaHHbIX B NPeaucrioBun, UM Ha ohULManNbHBIX CaNTax COOTBETCTBYHOLUMX HaUWOHANbHLIX OPraHoB Nno
cTaHgapTu3auuu. Ecnv Ha JOKYMEHT gaHa HefaTMpOBaHHAs CCbINMKa, TO creayeT UCNonb3oBaTh AOKYMEHT, AeACTBYOLLMIA
Ha TEKYLUMA MOMEHT, C YYETOM BCEX BHECEHHbLIX B HErO U3MEHEHWA. ECni 3amMeHeH CChINOYHLIA JOKYMEHT, Ha KOTOPbLIA
[JaHa [aTvpoBaHHasA ccbiflka, TO CMNenyeT WCMOMNb30BaTh YKa3aHHYK BEPCUI0 3TOro AOKYMeHTa. Ecnu nocne npuHATUA
HaCTOSLLEro CTaH4apTa B CChINOYHbLIA JOKYMEHT, HA KOTOPLIF faHa AaTMpOBAHHAA CChINKa, BHECEHO M3MEHeHWe, 3aTpa-
rvBaLLee NonoXeHWe, Ha KOTopoe [aHa CCbiNka, TO 3TO MoMNoXeHWe npuMeHseTcsa 6e3 yyeTta AaHHoro naMmeHeHus. Ecniv
CCbINOYHbIN [OKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMOXKEHUE, B KOTOPOM AaHa CChINKa Ha HEero, NPYMEHSIETCA B YacTU, He
3aTparvuBarwLLei aTy CChITKy.

3 TepMuHbI U onpegeneHus

B HacTosilwem cTaHgapTe NpUMeHeHbl criefylMe TEPMUHLI C COOTBETCTBYHOLLMMU ONpeaeneHnsmu:

ISO u IEC BenyT TepMuHonornyeckMe MHOOpMaunoHHbie Basbl JaHHbIX ANSA NPUMEHEHUSA W oNpefene-
HWS B cTaHOapTU3aunu:

- |IEC anekTpoHHas saHuMKNonegus, 4oCTynHa Ha caiTe: http://www.electropedia.org,

- 1ISO oHnawH nnatcdopma gna NpocMoTpa, 4OCTYNHa Ha cainTe http://www.iso.org/obp

MpumMeyaHue — [JonornHUTENbHbIE TEPMUHBI M OMpedeneHns, OTHOCALMECS K B3pbIBOOMACHBLIM cpenam, npu-
BeneHbl B FOCT IEC 60050-426.

3.1 BapbiBoOnacHas cpepa (explosive atmosphere): Cpefa, coctosilas U3 CMECKU C BO3AYXOM Mpu
aTMoCMEpPHbIX YCNOBUAX, TOPYMX BELLECTB B BUAE rasa, napa WM Mbifv, B KOTOPOW NOCMNe BOCMNaMeHeHus
NMPOMCXOANT CAMOMNOALEPKNBAKLLEECH PACNPOCTPaAHEHWE NnaMmeHu.

[FOCT 31610.0]

3.2 B3apbiBOONacHas rasoBas cpega (explosive gas atmosphere): Cpena, cocToslas U3 CMECcU C BO3-
AYXOM MpK aTMOCepHbIX YCIOBUAX, TOPHYMX BELLECTB B BUOE rasa, napa Wiu aaposons, B KOTOpoW nocne
BOCMNNAaMEHEHWUA NPOUCXOAUT CaMONoAAepKUBaIoLLEEcs PacnpocTpaHeHne NnaMeHu.

MpumeyvyaHus

1 Cmech, KOHUEHTpaLUMA KOTOPOW NPEBbIWAET BEPXHUIA KOHLEHTPALMOHHbBIA Npeaen pacnpocTpaHeHUs nnameHu
(BKIP), He aBnseTcs B3pbIBOONACHOW ra3oBOW CMEChI0, HO MOXET CTaTb TakoBoW. B page cnyyaes pekomeHOyeTcs pac-
CMaTpuBaTh ee Kak B3pblBOOMACHY0, B HaCTHOCTU, NPU Knaccudukaumm 30H.

2 HekoTopble rasel B3pbiBOOMNAacHbl npu koHueHTpauuu 100 % (Hanpumep, auetuned, C,H, (perucTpaumoH-
Heli Homep CAS 74-86-2); BuHunauetuned, CyH, (permctpauuonHbin Homep CAS 689-97-4); napel NponunHUTpara,
CHj (CHy), NO4 (peructpaumorHelil Homep CAS 627-13-4); napbl nsonponunyutpara, (CH;), CH ONO, (pervctpaumon-
Held Homep CAS 1712-64-7); napbl atuneracdupa, (CH,), O (peructpaunonneii Homep CAS 75-21-8); rugpasuH, napebi
H, N, (pervctpaumnonHbiin Homep CAS 302-01-2).

[FOCT 31610.0, nyHkm 3.40, usmeHeHo (QobasneHue npumedaHud)]
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3.3 B3pbiBoOnacHbIe 30HLI

3.3.1 BapbiBoOnacHanA 30Ha (hazardous area) (BnA B3pbiBOONacHOW ra3oBon cpefbl): 30Ha, B KO-
TOPOW NPUCYTCTBYET UMK MOXeT obpa3oBaTbes B3pbiBOONAcHas rasosas cpena B obbeme, Tpebylolwem cne-
LWanbHbIX MEp 3allUTbl MPU KOHCTPYWMPOBAHMK, YCTAHOBKE (MOHTaXe) U 3KcnnyaTtaumn o6opyaoBaHus.

3.3.2 B3pbiBoGe3zonacHasa 3oHa (non-hazardous area) (gns B3pblBOONacHoOW ra3oBOW cpegbl):
30Ha, B KOTOPOW OTCYTCTBYET B3pbiBOONacHas cpeda B 0bbeme, TpebyoLlleM cneunanbHbIX Mep 3awuTbl Npu
KOHCTPYWMPOBaHWMW, U3rOTOBIIEHWW, YCTAHOBKE (MOHTaXeE) 1 3KcnnyaTaumm o6opyaoBaHus.

3.3.3 knacc B3pbIBOONAacHOMW 30HbI (zone): Knacchl B3pbIBOONACHOW 30HbI NOAPA3aensioT B 3aBUCK-
MOCTMW OT YacTOTbl M ANMTENbHOCTM NMPUCYTCTBUA B HUX B3PbIBOOMACHOW rasoBoi cpefbl, KaK yKasaHo Huxe.

3.3.4 3o0Ha knacca 0 (zone 0): 3oHa, B KOTOPOW B3pbIBOONAcHasA ra3oBasi cpefa NpyucyTCTBYET NOCTOSAH-
HO WNK B TEYEHWE ONUTENbHbLIX NEPUOLOB BPEMEHW UMK YacTo.

n puMmMedHyaHne — Oba noHATUS — «B TeYeHue ANUTENBHOIO Nepuoga BpeMeHU» U «4acTo» MCNOoIb3YHTCA,
4TODLI NOKasaTh BbICOKYH) BEPOATHOCTb NPUCYTCTBUA NOTEHUWNANBHO B3pb[BOOI‘IaCHDl7I cpefbl B 30HE, NO3TOMY HET Heob-
XOOMMOCTHK O0aBaTb UX KONUMYeCTBEHHOE onpeaeneHue.

3.3.5 30Ha knacca 1 (zone 1): 30Ha, B KOTOPOW CYyLLECTBYET BEPOSATHOCTL NEPUOANYECKOTO UMK Chy-
YalHOro NPUCYTCTBUA B3PLIBOOMACHOW ra3oBoi cpefbl B HOPMarnbHbIX YCNOBUSAX AKCMMyaTaLuu.

3.3.6 30Ha knacca 2 (zone 2): 30Ha, B KOTOPOW BEpPOATHOCTb 06pa3oBaHWs B3pbIBOONACHON rasoBow
cpeabl B HOpMarkHbIX YCNOBUAX 3KCNNyaTaunmnm ManoBeposiTHa, a eclniv OHa BO3HUKAET, TO CYLLEeCTBYET Hernpo-
OOMKUTENbHOE BpeMs.

[FOCT IEC 60050-426—2011]

MpumMedaHue — YacToTy BOZHUKHOBEHWUA WU ONUTENBHOCTL NPUCYTCTBUS B3PbIBOONACHOM razoBoi cpeapl 4o-
nyckaeTca onpedensaTs No npaeunam (Hopmam) ons COOTBETCTBYHLLIMX OTpacnei NpoMbILNEHHOCTM UMW NPUMEHEHWIA.

3.3.7 npoTsaxeHHOCTb 30HbI (extent of zone): PaccTosiHue B Nio6om HanpaBneHWW OT UCTOYHUKA yTeu-
Ku 0O MecTa, Ie razoBo3fylliHas cMech pa3baBnaeTcs BO3AYXOM L0 KOHLEHTPaLUU MeHee HUXKHErO KOHLEH-
TPaLMOHHOTO Npefena BOCMnnaMeHeHus.

3.3.8 30Ha He3HauYMTeNbHOMN NpoOTsKeHHoCTU (zone NE): 30Ha, UMeLLas Takyl HEe3HaUYUTENbHYH
NPOTSIKEHHOCTb, YTO NMPU BO3HWKHOBEHUU BOCNIIAMEHEeHWUs ero nocrnefacTsms GyoyT He3HAUUTENbHEIMU.

MpuvmeyaHune — 3oHbl NpeHebpexMTENEHO Manor NPoOTAXKEHHOCTU MOryT noAapasgensTteesa Ha knaccel 0 NE,
1 NE nrim 2 NE.

3.4 YTeuykmn

3.4.1 ncTo4HuUK yTeuku (source of release): Touka unm obnacTtb, M3 KOTOPbIX FTOPIOYMIA ra3, nap, TyMmaH
MW KWMOKOCTb MOTYT BbicBOBOAMTLCA B aTMocdepy B 00beme, 4ocTaTodHOM Ansi o6pa3oBaHus B3pbIBOONaC-
HOW ra3oBoOW cpegbl

[FOCT IEC 60050-426—2011]

3.4.2 nocToAHHana [HenpepbiBHasA] yTe4ka (continuous grade of release): YTeuka, koTopas CyLecTBy-
€T MNOCTOAHHO, MPOWCXOAWT YacTo UMK CYLLECTBYET ANUTENLHOE BPEMS.

MpumevaHune — Oba NOHATMA — «4aCTO» W «ONMTENbHOE BpeMsa» — ynoTpebnawT, 4ToDbl NoKkasaTb OYeHb
BonblLUYK BEPOSTHOCTE NOTEHUMANBHOK YTeYKKU. [103TOMY OHWU HE HYXOaKTCA B KONMMYECTBEHHOM BbIpaXKeHWK.

3.4.3 yteuka nepBon cteneHu (primary grade of release): YTe4yka, nosaeneHne KOTOPOW HOCUT NMepuo-
OWYECKUA UMK CNyYanHbIR XapakTep Npyu HOpMankHOM pexume aKcnnyatauuu.

3.4.4 yteuka BTOpoW cTeneHu (secondary grade of release): YTeuka, KoTopast OTCYTCTBYET NpW HOp-
ManbHOM pexuMe IKCnryaraumu, a eciii oHa BO3HUKaeT, TO PeKo U KpaTKOBPEMEHHO.

3.4.5 uHTEHCUBHOCTBL [cKopocTk] yTeuku (release rate): KonnyecTBo roprodero rasa, XMakocTu, napa
unu TymaHa, BeicBobOXOaLWeecs B eqUHULY BPEMEHU U3 UCTOYHMKA YTEYKM.

3.5 BeHTunAauua u pasbasneHune

3.5.1 BeHTMRAUMA (ventilation): MNepemelleHne BO3Oyxa U €0 3amMeLLieHMe CBEKMM BO34YyXOM NoA gen-
CTBMEM BeTpa, rpagueHToB TemnepaTypbl UK C NOMOLLbI MCKYCCTBEHHbIX CPeACTB (HanpuMep, NPUTOYHbIX
MM BBITSKHBIX BEHTUNATOPOB).

MpumeyaHune — «[lputodHbIM BO3OYX» ynoTpebnseTcA Kak CUHOHWM «KCBEXEro BO3AYyXa» COMMacHo
OCT 31610.13—2019. Oba TepMUHa 03HAY4AKOT, YTO BO3AYX haKTUYECKN He COOepKUT roproYre rasbl UNn napobl.
3
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3.5.2 pasbaenenue (dilution): CmelumMBaHWe roproyero napa unu rasa ¢ Bo3gyxom, KOTOpoe CO BpeMe-
HEM CHM3WT KOHLIEHTpaL M0 ropoYero napa unu rasa o 6e3onacHoro ypoBHs.

3.5.3 o6bLem pazbaeneHun (dilution volume): Obbem BOMU3M MCTOUHUKA YTEUKM, IOE KOHLIEHTpaLuMs
roptoyero rasa unu napa He pasbasneHa fo 6e30nNacHOro ypoBHS.

MpumeyaHue — B HekoTopbix cny4yasx o6beMsl Mo 3.5.3 1 3.5.5 MoryT ObITb OQUHAKOBLIMMA.

3.5.4 choHorasa koHueHTpauus (background concentration): CpegHaa KOHUEHTpaLWsi ropro4vero Be-
LecTBa B paccMatpuBaemMom obbeme BHe Lunenda Mnmn noToka yTeuku.

3.5.5 paccmaTpuBaeMbiin 06bem (volume under consideration): O6bem, rge NnpucyTCTBYET BEHTUNSA-
unsi, BOMM3M yYUTHIBAEMON YTEYKN.

I pnMmevyaHne — Ons 3aMKHYTOro NpoCTPaHCTBA 3TO MOXeT ObiTb BCE MOMELLEHUE UMK YacTb NpoCTpaHCTBa,
roe paccmMmatpuBaemMan BeHTUNAUna 6y,EI,ET p836aBJ'IF|Tb ras nnu nap ot 3agaHHoOro NCToOMHWKa YyTeYKN. Ons OTKPbITbIX Npo-
CTpaHCTB — 3TO obvem BOKpPYT UCTOYHUKA YTEYKW, rOe MOXeT OﬁpaSOBblBaTbCﬂ B3pkbiBOONAacHaA CMecCh. Ons 3arpomoK-
OEHHbIX OTKPbIThIX MPOCTPAaHCTB 3TOT 00beM MOXET BbITb onpegeneH YacTUYHOW 0BOMOYKON OT OKpy»atoLWwmnx 0b6BLEKTOB.

3.6 cBOMCTBa rOpHYMX BELLECTB

3.6.1 roplovee BeuwecTBo (flammable substance): BelwecTBo, cnocobHoe camoBo3ropatbcs Unu ob-
pPas30BLIBATL FOPHYKMIA ras, nap U1 aspo3onb.

3.6.2 roptoyasa xmgkocTb (flammable liquid): XXnakocTs, cnocobHaa obpa3oBbiBaTh roproydMe napbl B
NPOrHO3MPYEeMbIX YCNOBUSAX UCMNONb30BaHUA.

Mpumeyvarnnn

1 MNpumMepoM NporHo3vpyemMeIX YCNOBUIA MCNOMb30BaHUS MOXET CNYXUTb CUTYaLus, B KOTOPOM ropiodas 3KMOKOCTb
NpUMEHSAETCA NpK TEMNepaTypax, Brimaknx K ToYke BOCMNaMeHEHNA MM NPEBbLILLAILWNX ee.

2 [aHHoe onpedeneHwe MCNone3yeTcs Ans KnaccuuKkauum onacHbIX 30H U MOXET OTNM4aTbCs OT onpegeneHuii
roploYen KMAKOCTU, MPUMEHSAEMbIX B OPYrux LEnsax, HanpuMep B npaBunax knaccudukauuy roproymnx KUOKocTen npu
TpaHCNopTUPOBKE.

3.6.3 cxuxeHHbIW roproumun ras (liquefied flammable gas): optodee BellecTBO, KOTOPOE XpPaHUTCH
unu nepepabaTbiBaeTCA Kak WAKOCTb M KOTOpPOEe Npu TeMnepaType OKpyXatLllerh cpefbl U aTMOchepHOM
JaBrneHun ABnsieTcs roptoYMM rasom.

3.6.4 roptoumi raz unu nap (flammable gas or vapour): a3 unu nap, KOTOpkIA B CMeCK C BO34YyXOM B
onpegeneHHol Nnponopuun obpa3yeT B3pbIBOONACHY ra3oByo cpeay.

3.6.5 roptouunn aspo3sonb (flammable mist): Menkve kannu roproyei XMOKOCTW, pacCcesiHHbIe B BO3AyXe
1 0bpasyrLume B3pbIBOOMNACHYH CMECh.

M punmevyaHne — Mon aldpo30rbl0 TAKKe nogpa3ymeBaeTca TymaH.

3.6.6 komBuHupoBaHHaa cmecb (hybrid mixture): Cmech ¢ BO3ayxOM roproYero rasa unuv napa c 2opro-
yell NbINb U (UMU) C 20PHOYUMU JIEMYHUMU Yacmuyamu.

MpumeyvyaHue— CornacHo MOCT IEC 60079-10-2 TEpMWH «MNblfby» BKMOYAET B cebs roptovyto Neib U roprovme
neTyyne 4YacTuupl.

3.6.7 oTHocuTenbHaA NMNOTHOCTL ra3a unu napa (relative density of a gas or a vapour): OTHoweHWe
MNOTHOCTM ra3a Unu napa K NNOTHOCTHU BO34yXa MPpW OAMHAKOBBIX 3HAYEHWAX AaBNeHUs U TemnepaTypbl (NnoT-
HocTb BO3ayxa paeHa 1,0).

3.6.8 Ttemnepatypa Bcnbiwku (flashpoint): HaumeHblwian TemnepaTtypa XUOKOCTM, NMPU KOTOPOA B
onpedeneHHbIX CTaHOAPTU30BaHHbIX YCNOBUAX HAZJ ee NOBEePXHOCTLH 06pasyeTcs CMeCh NapoB C BO3OYXOM,
crnocobHas BoCcnnamMeHsTbes.

3.6.9 Touka kuneHusa (boiling point): TemnepaTtypa KUOKOCTW, KUNALLENA NPWU OABMEHUW OKPYXatoLen
atmocdepsl 101,3 kla (1013 mbap).

MpumevyaHne — [InNg cMeceld KUOKOCTEN 32 HaYanbHY TOYKY KMMEHUS MPUHUMAIOT HaMMeHbLUee 3Ha4YeHue
TOYKM KUMEHWA OOHOM W3 XWOKOCTEN B NpeAcTaBneHHOW CMecK, onpeaeneHHyro npy cTaHgapTHoW nabopaTopHol guc-
Tunnauumn 6e3 dpakunoHNnpoBaHus.

3.6.10 paBneHuWe HacbILWeEHHOro Napa (vapour pressure): [laBneHue, Npyv KOTOPOM TBEPAOE BELLECTBO
UMW MUAKOCTb HAXOAWTCA B COCTOAHUM paBHOBECKSA C CODCTBEHHLIMU Napamu.

M pumMmevyaHmne — K AaHHOMY OaBNEeHU0 TakKe OTHOCUTCA YaCTU4YHOe OdaBneHue BellecTBa Npu aTMOCCbEpHOM
[ABMNEeHUK BbiLLE XWAKOCTW. 3TO 3HAYEHWe 3aBUCUT OT BELLECTBa U TeMnepartypbl.
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3.6.11 TemnepaTtypa camoBocnnamMmeHeHus (auto-ignition temperature, AIT): HanmeHblwas Temnepa-
Typa (NOBEpPXHOCTK), MPM KOTOPOW B YKa3aHHbIX YCNOBUAX NMPOMCXOOUT BOCMNAMEHEHWe TOPKYEro rasa unm
napa B CMecH C BO3OYXOM WM BO3AYXOM/MHEPTHbLIM ra3oM.

3.6.12 HUMXHWIA KOHUEHTPaUWOHHbLINA Npefen pacnpocTpaHeHua nnameHu; HKIMP (lower flammable
limit; LEL): KoHueHTpauusa roprodero rasa unu napa OTHOCUTENBHO BO34yXa, HUKe KOTOPOA B3pLIBOOMAacHas
rasoeasl cpeaa He obpa3syetcs.

MpumedyaHne — TepMUH «HWKHWIA KOHUEHTpPaUWOHHEIW Npegen BapbiBaemocTu» («lower explosive limit») uc-
Monb3yeTcs B €BPOMEeCKNX HOPMAaTUBHBIX OKYMEHTaxX No cTaHAapTu3aumny 1 TEXHUYECKOMY PerynupoBaHuni.

3.6.13 BepXHWI KOHUEHTPaUWOHHLIW Npegen pacnpocTpaHeHnAa nnameHun; BKMP (upper explosive
limit; UEL): KoHueHTpauuwa roptoyero rasa unu napa oTHOCUTENBHO BO34yXa, Bbille KOTOPOW B3pLIBOOMAacHas
razoeasl cpefa He obpa3syeTcs.

MpumeuvaHne — TepMUH «BEPXHWA KOHLEHTPAUMOHHLIA nMpegen B3pbiBaemocTu» («upper explosive limit»)
MCNOMb3YETCHA B EBPONENCKUX HOPMATUBHBLIX AOKYMEHTaX MO CTAHAAPTU3aUWMK ¥ TEXHUHECKOMY PErYNMPOBAHMIO.

3.7 Pexum pabothbl

3.7.1 HopMmanbHbIA pexumM akcnnyatauuu (normal operation): Pexum akcnnyaTtaunn obopyaoBaHus,
MpW KOTOPOM Ero XapakTepuCTUKN HaxoaaTcs B Npefenax 3Ha4YeHWn, ykasaHHbIX U3roTOBUTENEM B TEXHWYE-
CKOW JOKyMeHTauuu.

MpumevaHunn

1 ABapwum (HanpuMep, NoBpeXaeHne YNNOTHEHWIA Hacoca, NPOKNaaoK hnaHues Uy cnyvanHblii BbIOpOC roproyero
BelllecTea), TpebyroLlMe CPOHHO OCTAHOBKM UMW peMoHTa 0BopyA0oBaHWs, He PACCMaTPMBAOT Kak HOPMarbHbIA PEXUM.

2 HopmanbHbIl pexxkrm paboTbl BKNOYAET AMHAMUYECKUE NPOLIecCHl (MycK, peBepc, OCTaHOBKA), NNaHOBOE TEXHU-
yeckoe 0DcnyXMBaHVe, 32 UCKIMIOYEHUEM NMEPBOHAYANBHOMO NycKka Npy BBOAE B AKCMMyaTaumio.

3.7.2 nepuogunyeckoe TexHu4yeckoe obcnyxuBaHue (routine maintenance): Komnnekc OedcTBUA,
NMPOBCAVMEBIX BPEMS OT BPEMEHW MMV MNEPUOAUYECKH MPWU HOPMAaNbHOM peXUMe 3KCnnyaTauuy Ansa coxpaHe-
HWa obopydoBaHWsa B Hagnexalem paboTocnocobHOM COCTOSHUM.

MpumedaHue — MNepuoanMyeckoe TEXHUYECKOE OBCMYKMBAHUE HE BKMIOYAET AEUCTBUS, CONPOBOXAALLMECS
YTEYKOWN, MHTEHCUBHOCTb W/WnK obLLee KONMMYEeCTBO BblAENUBLIEr0OCA BELECTBA NPW KOTOPON NPEBLILLAIOT 3HA4YeHUs, UC-
Monb30BaHHbIE AN KNaccuvkaluy COOTBETCTBYIOLUMX 30H. Hanpumep, ecnu Ans npoBeaeHnst AENCTBUIA MO TEXHUYECKO-
My oBcnyMBaHWIO 0BopyaoBaHUA UNKM cUcTeM TpebByeTcs BbIMOMHWUTL MX YacTUYHbIA AeMOoHTax, obecneunTs NpuHyau-
TENbHYH BEHTUIALMIO ra30BOM cpefbl M3 paboyeli 30Hbl B OKPY>KaloLLy HOpMarnbHYyo atMocdepy.

3.7.3 peakas HeumcnpaBHOCTb (rare malfunction): Tun HeMcNPaBHOCTU, BO3HUKAOLWWIA TONBKO B PEAKUX
cnyJasx.

MpumeyaHus

1 B HacTosilweM cTaHgapTe K pedkuMm HeucrnpaBHOCTSIM OTHOCATCA HeoXuAaHHble YCroBMs 0TKa3a 0bocobneHHbIX
1 aBTOHOMHbIX aBTOMATUHYECKUX UMW PYYHbIX YCTPOMNCTB YNpaBneHWsa TeXHONOrMYeCckM MpoLeccoM, KOTOpbI MOXeT 3a-
NYCTUTb LENoYKy coBeITUIA, CNOCOBHBIX NPUBECTU K 3HAYUTENEHOW YTEUKE rOpYMX BELLECTB.

2 B HacTosweM cTaHgapTe K peakum HEWCNPAaBHOCTAM OTHOCATCS HEOKUAAHHBIE YCNOBWSA, KOTOpbIE HE paccma-
TPWMBanNUCckL NpY NPOEKTUPOBAHUKM 3aBOAA, HANPUMEP HEOXKWAAHHAA KOPPO3WA, KOTOPas MOXKET NPUBECTU K YTEYKE FOPKYMX
BellecTB. Ecnn yTeuka no npuiMHe KOPPo3nKn UK aHanorM4HbIM NPUYMHaM MOXET NPUCYTCTBOBATL NpW yHKLKMOHWpOBa-
HWW 3aBOAA, TO 3TO HE OTHOCWTCS K PEAKMM HEeWCrpaBHOCTAM.

4 O6wmMe NonoXxeHun

4.1 MpuHUMNbl Ge3onacHoCcTH

TexHonornyeckoe OﬁOpyﬂOBaHMS, CBA3aHHOe C nepepaGOTKoﬁ UK XpaHeHnemM ropr4ynx Mmartepuaroe,
crnegyet NpOeKTUpPOBaTh, 3KCNNyaTnpoBaTh U OGCJ’Iy}KMBaTb TakKnm 06paaoM, 4TOObI YTEYKN rOpHYNX BELLECTB,
W, cnefoBarenbHo, pasMmepbl B3pbIBOOMACHOW 30HbI B HOPManbHOM pPeXume DaGOTbI n npu aBapumax BbInu
MWUHUMAnNbHbLIMW MO YaCcToTe, ONMUTENBHOCTU KU KONMNYECTBY BbICBOBOXOaemMoro roprwo4ero sewjecrtea.

Ha PaHHUX 3Tanax pa3p860TKM NPOeKTa TEXHONOIrM4eCcKoro OGOpy,EI,OBaHVIFl Heobxogumo npoeecTH 06-
crefoBaHWe Tex 4acTen TeXHONOrM4yecKoro OﬁODyﬂ,OBaHMH N CUCTEM, KOTOpble MOryT CTatbk UCTOYHUKaMK
YTEYKM ropr4ero eewectsa, U paCcCMOTPeETb BO3MOXXHOCTE U3MEHEHNA WUX KOHCTPYKUWUW, 4yTOBbI CHUM3UTL OO0
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MWHUMYMa BEPOATHOCTb M HAaCTOTY TaKuUX yTedekK, a TakKe Kornm4ectesO M MHTEHCUBHOCTb BblAENEeHUA roproyde-
ro sewiecTsa.

M puMeHaHne — B koHTekcTe HacToAuWero craHoapTa K TEXHONOrm4eckomy oGopy,qosano oTHocuTcA nobas
ero 4acCTb, KOTOpad MOXET CoOepXaTb roprowu?l ra3 nnm XMogKocTb.

3710 HeobxoguMo Y4UnTbIBaTb NpK onpeeneHun Kknacca 30HbI.

I_IpM OGCJ‘Iy)KMBaHMVI TexHonorn4eckoro OSODYD,OBEHMFI B YCNOBUAX, OTNNYHbLIX OT HOPManbHOro pexuma
Da60TbE, HarnpuMmep BO BpeMdA NMyCKa B aKCnnyatayuw Unu Henepmoan4deckoro T9X06CJ'Iy)KMBaHMFI, pa3mepbl
B3PbIBOOMACHOW 30HbI MOTYT OTInM4aTbLCA OT YCTAaHOBIEHHbLIX B COOTBETCTBUN C NpoBedeHHOW Knaccuguka-
unen. B Takux cny4yaax BesonacHoCTb OOJKHa OblTb 0becnedYeHa WUCMNoNbL3oBaHMEM crneunanbHbIX CpedcTB
3alunTbl U DGOpy,E{OBaHMFI. an KJ'IE!CCHCDVIKEIU,]/IVI B3pbIBOONACHLIX 30H Heobxogumo Y4nUTbIBATbL NpoBeneHue
nepnogmn4eckoro TEXOﬁCJ’Iy)KVIBaHMH.

B CUTyauunax, Korga Mmoxet 06PH3OBaTbCH B3pbIBOOMAcHasd ra3oBasd cpena, Heobxogumo NPUHATE Cheay-
HoLuine Mmepbl obecnevyeHns Be3onacHOCTK:

a) YCTPaHUTb BO3MOXHOCTEL BO3HMKHOBEHUA B3pPbIBOOMNACHOW ra3oBoM cpenbl BOKpPYr NCTOYHUKa BOCNIA-
MEeHeHWA; Unn

b) YCTPaHUTb NCTOYHWK BOCNNaMeHeHWA.

B crny4daax Korga HeBO3MOXHO obecneunts YKa3aHHble Mepbl BesonacHoCTH, cpeacTea 3allnThl, TeEX-
Honoru4yeckoe o6opy,u,osaHme, cuctemsbl U cnocob npoeegeHna TeXHONoOrn4ecKkoro rnpouecca OOImKHbI bbITh
TaknMu, YTOObI BEPOATHOCTb OHOBPEMEHHOIO HanMm4mA a) B3pbIBOOMNACHOW ra3oBon cpegbl U b) MCTOYHUKa
BOCMNINaMeHeH s Obina Huxe NnpakTu4ecku u,enecooﬁpaSHoro YPOBHA. HEOGXO,ELMMbIﬁ YPOBEHb Bbe3onacHoCTH
MOXKeT ObITb obecnevyeH NPUMEHEHWNEM KaK OOHOM U3 MepeyncrieHHbIX Mep, eclii 3TO NMPU3HaHO adeKkTUB-
HbIM, TaK 1 UX COYHEeTaHUEM.

MpumeyaHue —loHATUE «NpaKTUYeCKU LenecoobpasHblil HU3KWUW YPOBEHb» SBNSeTCH 0bLWwenpuaHaHHbIM Bbl-
paeHWeM BO MHOTMX KOMMNETEHLMAX 1M BKIHOYAeT B cebs NpYMEHEeHWe KOHTPOMS, HACKOMbKO 3TO BO3MOMXHO MpU COBpe-
MEHHOM YPOBHE TEXHWUYECKOrO Pas3BUTUA, COMMAacHO TpeboBaHWAM COOTBETCTBYHOLLMX CTAHAAPTOB M HOPM.

HacTtosawwmin CTaHOapT COoO4epXWUT pPyKOBOACTBO NoO OCOGEHHOCTHM, KOTOpbIe H806XO,EI,VIMO YHUTBIBATDb.
I'Ipw Knaccwcbmxaumm B3pbIBOOMNACHbIX 30H TpEGyETCFl npuMeHeHne Hagnexawen VIH)KBHBDHOI?I MPaKTUKNA.

4.2 Llenu knaccudUKauumn B3IpbIBOONACHLIX 30H

Knaccudmkaumsa B3pbiBOONACHbLIX 30H — 3TO METOA aHanu3a oKpyXKallleld cpefbl, B KOTOPOA MOXET
npucyTCTBOBaTL B3pPLIBOOMACHAs razoBas cpefa, NpoBoAMMOro Ansi Bbibopa 1 ycTaHoBKM oBopynoBaHus, 3Ke-
nnyaTtauma KOTOporo B NPUCYTCTBUM OaHHOW CMecK OorkHa bbiTe BesonacHoi. Knaccudukauuo npoBoasaT ¢
YY4ETOM XapakTepUCTUK BOCMMaMEHEHUs ra3a UK napa, Takux Kak aHeprusi BocnnaMeHeHus U TemnepaTypa
BocnnameHeHnus. Knaccudukauns 30H MMeeT ABe [MaBHble Lenu: onpeaeneHne tuna (B3pblBoonacHas unm
B3pbiBOOE30NacHas ) UNK Knacca 30Hbl 1 HAXOXAEHWE ee MPOTAXEeHHOCTH (paamepos) (cM. pasgens! 8 u 9).

[TpumeyaHmne — BoibpaHHble xapakTepucTUkn MOryT BbiTe onpedeneHsl 4na 0bopyaoBaHusa, Hanpumep aHep-
rMs BocnraMeHeHWs1 U TemnepaTypHbliA knacc (cm. FOCT 31610.20-1).

Ha npakTuKe OYeHb TPYOHO rapaHTUpoBaThk 3KCNnyatauuk NMpOMbILLINEHHBIX 00bEKTOB, CBA3aHHLIX C
MCNOoNb30BaHMEM FTOpPHYNX Matepuanoe, TakMMm O6pa3OM, 4TOOLI B BO3QyXe OTCYTCTBOBallM ropoyme ra3bl U B
DﬁOpy,El,OBaHMVI He BO3HUKanu MCTOYHUKW BOCMNITaMeHEHUA. HOSTOMy npn Hanu4dmn B3pblBOOI’IaCHOFI rasoBou
cpebl crnegyet MCNonb3oBaTh OGOpy,D,OBaHME, KOHCTPYKUWA KOTOPOro CHWXaet 0 MUHUMYMa BEPOATHOCTb
BO3HMKHOBEHWA UCTOMHMKA BOCMSiameHeHus. M HanpoTmB, ecnu BeposATHOCTb BO3HWMKHOBEHWS B3pblBOOMAac-
HOW ra3oBOKW cpedbl Mana, 1o TDEGOBaHMH K YPOBHH B3pPbIBO3aLlNTbl KOHCTPYKUWMN OGODyﬂ,OBaHV‘IH MOryT ObITb
MeHee XeCTKNMN.

CJ'IE)J,yET CTPeMNTbCA K TOMY, YTOGbI YMCMO U pasmepbl 30H kKnaccos 0 nnu 1 OblNY MUHUManbHLIMKU. 3TO
MOeT DObITk 0B6ecnevyeHo BbEGOpOM KOHCTPYKUMKX TEXHONOIM4ecKoro O60pyﬂ,OBaHMF| 1 yCroBUAMMK ero aKkcnny-
araunn. HEOGXO,D,MMO obecnevnTb, 4TODLI arperatbl 1 YCTaHOBKM B OCHOBHOM OTHOCWJTNCb K 30HE Kracca 2n
He Bbinu B3pbIBOOMacHbIMW. Ecnun yTe4dKa ropr4ero seljectea HeM369}KHa, HEOGXOJJ.VIMO Mcnone3oBaTh Takoe
TEXHONMorn4yeckoe OﬁODy,D,OBaHVIe. KOTOpOe ABNnAeTCA UCTOYHUKOM YTedek BTOPOW CTEMEHU, & eCfivi U 3TO He-
BO3MOXHO, T.€. Korga HeuzbexHbl YTE4HKM I'IEpBOﬁ cTteneHun nnu OHKU NOCTOAHHbIE (HenpepblBHbIE), TO X 4YUCno
M MHTEHCUBHOCTb A0MKHbI BbITh MUHUMANBHLIMU. anI KJ'IaCCVICbMKaLIMVI 30H Nnepe4vncneHHble NpuHUnnel nMe-
HOT rnaBHoe 3Ha4vyeHue. [1nsa CHUKeHus YPOBHA B3PbIBOOMNACHOCTKU 30HBI KOHCTPYKUKMA, YCINOBUA 3KCNNyaTauun
1 pasmMmelleHne TeXxHONorm4eckoro OGODy,D,OBaHMﬂ OOIMKHBI BbITE Taknmu, 4TOOLI Oaxe npu aBapuAax ytedka
ropro4ero sellecTea B aTMoccbepy BblNia MUHUMATbHON.
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Mocne KJ'IaCCM(bMKaLiMM YCTaHOBKM MO 30HaMm n OCbOpMﬂE.‘HMFl COOTBETCTBYHLWMNX OOKYMEHTOB 3aMeHa
BXoOALlero B 31y yCTaHOBKY 060pyﬂOBaHMﬂ Unn NaMmeHeHue pealnm3yemMoro Ha HeWl TEXHOIMOrM4YecKoro npo-
uecca bes nonyyeHuAa nMCbMEeHHOro corrnacud yrnofiHOMOYeHHOro nmua (OpFaHVIZBaLI,VIM), oTBeYarLwero 3a Knac-
cmcwaau,mo 30H, HEe O0NyCKaeTCA. KHHCCVICbMKaLWIH B3PbIBOOMAaCHbLIX 30H OOIKHA nogaepXunBatbCA B aKTy-
arnbHOM COCTOAHWK O5NnA nwoboro arperata nnn naMeHeHnA pexXrnMmMoeB aKkcnnyataunn. HE.‘O6XO,EI,I/IMO npoBOOUTb
aHanums Ha NpoTAaXeHUn BCero Cpoka CJ'Iy)KGbI arperara.

4.3 BHyTpeHHUI 06bem oGopyaoBaHUA, cogepxallui roprovne BellecTsa

BHyTpeHHMA 06beM MHOMMX YacTei obopyaoBaHus, cooepKallero roptoymne BelllecTea, HanpumMep pe-
3epByapbl, MOXET paccMaTpMBaTbCA Kak B3pbIBOOMACHAsi 30HA, Jaxe eclu B3pbIBOONacHas ra3oBas cpefa
BHYTPM HUX HE NPUCYTCTBYET B OBbIYHbIX YCNOBUAX, ANA ONpeferneHns BO3MOXHOCTY NPOHUKHOBEHWSA BO3AYXa
B obopynoBaHue.

n puMmedaHue — YacTtu OﬁOpy,ElOBaHVIFl, cofepxaume roprymne BellecTtea, BO MHOTUX obnacTax NpoMblILLINeH-
HOCTW BXOAAT B 00LMKA TEPMWH «TEXHOMOrn4eckoe 060py,qoaaHMe».

Mpy NpUMeHeHWN creuuanbHbiX CPencTB KOHTPONS, HanpuMep WHEPTUPOBAHWUS, BHYTPEHHUA o6beMm
obopygoBaHnsa, cogepallero ropioyuMe BellecTBa, He credyeT KnaccuuuMpoBaThk Kak B3pbiBOOMACHYHO
30HY UM eMy MOXKeT BbiTb NMPUCBOEHA 30Ha C MEHee XeCTKUMMK YCroBUAMMN. B faHHbIX crydYasx HadexHOCThb
CPeAcTB KOHTPONS OOMkHa BbITh COpa3MepHa COKpaLLeHUo B3pbIBOOMACHOM 30HbI, KOTOpas onpeaeneHa ans
BHyTpeHHero obbema o6opynoBaHus; HanpuMep, CPeacTBa KOHTPONS MOryT ObiTb OLEHeHbI C NPpUMEHEeHUeM
OLIEHKM YPOBHSA NonHoThbl 6esonacHocTu cornacHo [2].

MpumedyaHue— MHepTUpoBaHWE — NPOLLECC 3aMELLEHUS aTMOC(EPHOTO KUCTIOPOa B CUCTEME HA HEPEaKTUB-
HbIA HETOPHOYKUIA ra3 AN CO3aaHWA B CUCTEME aTMOCAEpPSI, HE pacnpocTpaHaLweil nnamMeHy. [Jo6aBneHne ropoymnx razoe
LN rapaHTWi TOro, YTO YCMNOBWUA B 3a4aHHOM MPOCTPAHCTBE HaxoAATcs 3a NpefenaMy AuanascHa pacnpocTpaHeHWs
nraMeHu, MOXeT NpedoTBpaThTs 06pa3oBaHye B3pbIBOOMACHOW Cpedbl BHYTpYU 06opyaoBaHus.

4.4 OueHKa pyUcKa BocnnamMeHeHUA

4.41 O6bwmne TpeboBaHUA

Mocne BbINONHEHU KNaccudUKaLumM 30H NPOBOASAT OLEHKY puUcka, YToBbl OLeHUTb NOTPeBHOCTL B NpK-
MeHeHun obopynoBaHusa ¢ Gonee BbICOKMM Unu Gonee HM3KUM No cpaBHEHUIO C 06bIYHO HEOBXOgMMbIM YPOB-
HEeM 3aL4UTbl B COOTBETCTBUM C MOCNEACTBUSMI BOCNNAMEHEH S B3PbIBOONACHOW cpeab.

TpeboBaHus K ypOBHI0 3aLLMThl 0BOpPYyAOBaHWS 3aNUCLIBAOT COOTBETCTBYHOLLMM 0Bpa3oM B OKYMEHTaxX
M Ha YepTexax Knaccudrkaummn 30H Ans npaeBunbHOro Bbibopa o6opyaosaHus.

MpumeyaHns

1B MOCT 31610.0 npuBegeHbl TpeboBaHMA K ypOBHAM B3pbiBO3awWwnTbl o06opygoBaHusa; TpeboBaHws
FOCT IEC 60079-14 onpenensatoT NpUMEHEHWE YPOBHEW B3pPbIBO3aLLMTE 060pya0BaHWs B yCTaHOBKaX.

2 Hactosawwi ctaHgapT He COO4epPKMT MeTodonormdecknx TpeboBaHWin NO NPOBEAEHWIO OLEHKW pucka Ans noa-
TBEPXKAEHMS 3a4aHHOIO YPOBHS B3PbIBO3aLMTLI 060pyA0BaHWA, NOCKOMNEKY B 06NacTs NPUMEHEHWA HACTOSALLEND cTaHaap-
Ta He BXoaAT TpeboBaHna No Kakoi-nubo MeToaonorun Ans NpoBeaeHns OLEHKN pUCKa.

4.4.2 30Ha He3HAYNTENLHOW NMPOTAXEeHHOCTU

B HeKkoTOpkIX cny4asix MOXET BO3HWUKHYThL 30HA HE3HAYMTENbBHOW NPOTSXKEHHOCTU, KOTOpas MOXET pac-
CMaTpMBaTbLCA Kak HEB3PbIBOONACHAA. 30HA HE3HAYUTENBHON NPOTSHKEHHOCTU NpeanonaraeT Hanuyne HesHa-
YUTENBHOM CKOPOCTM YTEYKN UK NPpeHebpeXnMo Marnoe KonMYecTBO YTeYKW MpKU Hanu4mum obbema, 4ocTaToM-
Horo onsa gucnepcuy (6e3onacHoOro paccenmBaHUs) TAKON YTEYKM.

[Mpennonaraercs, YTO NpY BO3HWKHOBEHWMW B3pbiBa B JAHHOW 30HEe €ro nocrnefacteus ByayT HeaHaun-
TenbHbIMKU. KoHuenuusi 3oHbl NE MOXEeT NPUMEeHSITbCA He3aBMCMMO OT THOLIX APYTMX M3MEHEHUI MpU OLeHKe
puUcKa Ans onpeaeneHnsl YypoBHS B3pbIBO3aLLUTLI 060pyS0BaHMS.

Kputepun knaccudukaumm ana 3oHel NE gomkHbel BbiTe OCHOBaHEI HA cneayrowmnx dakropax:

| Mpu BOCNNamMeHeHWN He BO3HUKHET 3HAYMTENbHOro OAaBMNEHUS, KOTOPOE MOXET HaHecTW Bpen W3-3a
yAapHOW BOSHbLI UMK NOBPEXAEHUS, KOTOPOE MOXET MPUBECTU K BO3HUKHOBEHWIO NETalLWMX NpegMeTos Unu
YyacTuL, HanpuMep pa3buToe OKOHHOE CTEKMO.

Il MMpw BOCMNaMeHEHUN HE BLIOAENASTCS 3HAYUTENbLHOMO TEMNNAa, KOTOPOEe MOXET HaHEeCTU Bped WNnn Bbi-
3BaTh MOPEHUE OKPYXKatLLKUX BELLECTB.

Il Onsa rasa, pacnpocTpaHatoLwerocd npu 3HadeHny gasnennia cesilwe 1000 kMa (10 6ap) Heobxogumo
BLINOMNHATL CNEUManbHYH OLEHKY pucka.
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IV 3oHa NE He moxeT npumMeHATbLCA ANS ra3a, pacnpoCcTpaHsoWerocs Npym 3Ha4eHu SaBreHns cebile
2000 kMa (20 bap), ecnn TONLKO B JOKYMEHTaNbHO 0DOPMMEHHOW CNeLManbHOW OLEHKEe pUCKa He yKasaHo
WHOro.

Mpumepom 30Hbl knacca NE moxer cnyxuTb obnako nMpuMpogHOro rasa co cpedHew KoHLeHTpauuen,
koTopas pasHa 50 % no 06bEMy HUKHero Npeena pacnpocTpaHeHns nnamenu u kotopas meHee 0,1 m3 unu
1 % 3amkHyTOro paccMaTpMBaemoro NpocTpaHcTBa (B 3aBUCMMOCTM OT TOrO, Kakoe 3HaveHue meHblie). [ns
OpYrvx rasoB 3oHa knacca NE moxeT ObITb onpeferneHa Ha OCHOBE KOMWYecTBa TEMMOThbl CropaHns, Makcu-
MarnbHOro AaBrneHusl B3pbiBa U MakCUMAaribHOMO 3Ha4yeHWs NoBbILWEeHUA AaBrneHns rasa o MeTaHa, yBenuyeH-
HbIX Ha NapameTpbl ANA MeTaHa.

MpumeyvaHnn

1 NpupogHsIA ra3 B KOHTEKCTE HACTOALLEro CcTaHAapTa ABMAETCA ra3oM, MCMonb3yeMblM OMs CUCTEM rasocHabe-
HWUA MPUPOAHBIM ra3oM, ¥ B GOMbLLIMHCTBE Cry4aeB 370 MeTaH.

2 XonogwunbHble YCTAHOBKM M TEMNOBbIE HACOCHl HE PACCMaTPUBAIOTCH B Ka4ecTBe CUCTeM rasopacnpepeneHvs.
OueHka pyCKoB ANs AaHHOro Knacca obopyaoBaHusA nokasana, 4to 3HadeHue 2000 klMa (20 6ap) He MoxeT BbITb NOAXO-
AALLMM 3Ha4YeHneM Ons gaHHoro obopyaoBaHus.

4.5 KatacTpotmuyeckuin BHe3anHbIA OTKa3

Hackonbko 3TO BO3MOXKHO, BO3HMKHOBEHME TAKOro 0TKa3a O0MKHO DbiTh npegoTepalieHo.

B obocHOBaHHbIX cnyvadaX HeOXKWoaHHble KatacTponyeckne 0TKasbl He nognexar YHETY NpU Knaccu-
huKaLMn B3pbIBOOMACHBLIX 30H. Hanpumep, MOTYT He noanexatb y4YeTy KpyMnHble aBapukl, Takne Kak pa3spy-
LieHue XMMM4eCcKoro peaktopa unm prl'lHDMaCLUTaGHbIJﬁ 0TKas OGOpy,D,OBaHMFI Unun pr6onposo,qa, Takom Kak
NnonHoe paspyuweHue cdnaHua nnm YNNOTHEeHUA.

BeposATHOCTL TaknMx OTKa30B LOMMKHA ObITb YMeHbLUeHa 3a CHeT npoeedeHnA COOTBETCTBYHOWKX NMpoBe-
POK, KOHCTPYKTUMBHOINO UCNONMHEHNA, 3KCnnyaTauum 1 TeXxHN4eCKoro OGCJ'IY)KVIBaHVIFI yana.

4.6 KoMneTeHTHOCTL NepcoHana

KJ'IECCVIC*)MKBLI,MFI 30H OOJTKHa npoBoAUTLCA cneynanuctamMmn, 3HakWwnumMmm CBOWCTBA ropro4vnx Mmatepua-
OB, ANCNEepPCUKO ra3a U BeHTUNMpoOBaHMWE M 3HAKOMbIMUW C TEXHONOTMYEeCKMMUK npoueccamMn paccMaTpmuBaemMo-
ro yana, COBMeCTHO C MHXXeHepaMu no 6930I'laCHOCTM, ANEKTPUHEeCKOMY U MeXaHN4YeCKOMY OﬁOpyﬂ,OBaHMI-O "
apyrum KBaﬂMdJV!I_]MDOBaHHbIM TEXHWNYECKUM nepcoHanom, OTBETCTBEHHbIM 3a 6830ﬂaCHOCTb, ydqacTBYyHOLWNUMN
nnn BoBnevYeHHeIMM B nNpouecc Knaccmcbmau,mw 30H. B cny4vyae HEOGXO,D,MMOCTM COOTBETCTBYHOLLEE NOBbILLE-
Hhe KBEIJ'IMQJMKBLI,VIM nnn oﬁyquwe nepcoHarna cnenyet npoBOAWTb Ha perynﬂpHoﬂ OCHOBe.

M puMMeEeYHaHNE — KomneTeHTHOCTb MOXeT BbiTb noaTeBepXaeHa B COOTBETCTBMW C MOOENAMMK OGV'-IBHVIF! 1 OUEH-
KW, NnpuBeJeHHbIMX B HAUWOHaNbHOM 3akoHOOaTenbCTBE UK CTaHdapTax Unu Tpe6OBaHMF|X I'IOTpeﬁVITBJ'Iﬂ.

5 MeTtop knaccudmnkauum B3pbIBOONACHBLIX 30H

5.1 O6wmne nonoxeHun

OueHb pegko NpocTeiM 0b6CNefoBaHMEM YCTAaHOBKW UMW €€ KOHCTPYKLIMW MOXHO YCTaHOBUTh, Kakue va-
CTW YCTAHOBKM OTHOCATCHA K OQHOMY M3 TPEX KIacCoB B3pbIBOONACHbLIX 30H (knaccy 0, 1 unu 2). Npu knaccudgu-
KaLnuW B3PbIBOONACHbLIX 30H HEOBX0AWMMO NPOBOAMTL AeTalbHblA aHaNM3 BO3MOXHbIX YCMOBUIA BO3HUKHOBEHWSA
B3PLIBOOMNACHOW ra3oBon cpebl.

Mpw onpegeneHy BO3MOXHOCTH BO3HUKHOBEHWS YTEYKW TOPHOYEro rasa unu napa BeposiTHOCTb M MNpo-
OOIMKUTENBHOCTL YTEYKM HEOBXOANMO OLEHUTb MCXOAS U3 ONpefeneHni NOCTOSHHON YTEYKM, YTEYKN NepBOon
cTeneHn 1 BTOpon cteneHu. MNocne onpeneneHna COBOKYMHOCTW 3HAYEHUIA — CTENEeHW YTEeYKU, UHTEHCUBHO-
CTU, KOHUEHTPAaLUWUK roproYero BeWecTsa, CKOPOCTU UCTEYEHUS, HAOEXHOCTU BEHTUNALWK 1 APYTMX (hakTopos,
BMMSIIOLLMX HA KNaccuduKaL Mo n/unmu pasmep 30Hbl, MOXHO YCTaHOBUTbL BO3MOXHOCTb BO3HUKHOBEHWS B3Pbl-
BOOMACHOW ra3oBowW cpeabl.

Takoi nogoxon TpebyeT nogpobHoro aHanuaa Kaxaoro arneMeHTa TexHonorudeckoro obopynoBsaHus, co-
JepKallero roprymin matepuan u, crnefoBaTenbHo, CNOCOOHOro cTaTe MCTOMHMKOM YTEYKM TOPIOYMX BEeLLeCTB.

B 5.2—5.5 cogepxaTca pekoMmeHgauum no MeToay Krnaccuukaum 30H, B KOTOPbIX MOXET NPUCYTCTBO-
BaTb B3pblBOONAcHas rasoeas cpena. [NpuMmep NOCTpoeHUs anropuTmMa ans knaccudukaumm B3pbiBOONACHbLIX
30H NpVBEAEH B NPUNOXeEHUN F.
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Knaccudunkauns BapbIBOONACHbLIX 30H JomkHa bbiTh NpoBeaeHa A0 Mycka yCTaHOBKW, KOTAA YXe uMme-
IOTCS B HanuUuuv W yTBEPXAEHbl UCXOOHLIA TEXHOMOIMYEeCKU Npouece, NpUHLMNManbHbIe CXembl 3neKkTpo-
TEXHUYECKMX YCTPONCTB M 0BLWMIA nnaH TeppuTopun. PesynstaTtel nepBoHaYyanbHOM knaccuduKalmm JOMKHbI
nepecmaTpuBaTbCs B TeYeHVe Nepuofa aKcnnyaTtauuy ycTaHOBKM.

Bcerga HeobxooMMoO y4WTbIBaTH TWM, YWUCNO U MECTOHAXOKOEHWE Pa3nU4YHbIX MOTEHLMUAmNbHBIX TOYEK
yTeYKM rasa, 4Tobbl TOHHO ONpefenaTh KNacc 30HbI U ee rpaHuLbl MpU OCyLLEeCTBEeH!W OBLLEeN OLEeHKN.

KoHTponbk dyHKLMOHaneHo Ge3onacHocT B COOTBETCTBUM ¢ TpeGoBaHUAMM cTaHaapTa no dyHKLMo-
HanbHON 6e30MacHOCTU MOXET CHWU3UTL BO3MOXHOCTL BO3HWKHOBEHUS MUCTOYMHWKA BblAENEHUs B3pbIBOONAC-
HOW ra3oBOW cMecu W/uUnu BbiAensaemeld o6bem (Hanpumep, 3a c4eT NPYMEeHeHNs CUCTeMbl MHEPTUPOBAHWA,
YCTPOWNCTB KOHTPONS 3a JO3MPOBAHUEM W KOPPEKTHOCTbLIO BbIMOMHEHWA TEXHOMOTMYECKUX onepauwit). MNoaTo-
MY KOHTpOnb (PYHKLUMOHANEHOM 6e30NacHOCTM MOXHO YYMTEIBATE NPW KnaccudukaL i B3pLIBOONACHbLIX 30H.

Mpn knaccuurkauum 30H HEOOXOAMMO YYUTLIBATEL Pe3ynbTaTthl TWATENLHOW NPOBEPKM NOJOGHBLIX MK
CXOXMWX ycTaHoBOK. [pun ykasaHuu OaHHOM MHOPMAaLMKU AOKYMEHTankHo odopMIeHHbIe CBUAETENLCTBA Ha
KOHKPETHYIO KOHCTPYKLMIO YCTAHOBKN M PEXUMbI paboThl MOXHO UCMOMbL30BaTh AN BbIBPaHHOI Knaccuduka-
uvn. bonee Toro, cywecTByeT BepPOATHOCTb, YTO ANSA 30HLI MOXeT BbITb NPOBeAEeHa NOBTOPHAasA Knaccuduka-
LMS HA OCHOBaHWW HOBBIX CBUOETENbLCTR.

CepwitHo BbiNyckaemoe 060pyAoBaHWE, KOTOPOE MOXKET NPUMEHATLCA NPU Pas3nWUYHBIX CUTYyaLUsX, MO-
XeT NofBepraTbes KnaccuguKkauuy BapeIBOONAcHbIX 30H, 0bLei AN Kakoro-To Tuna, ¢ MHCTpyKUWei o pacno-
NOXEHUN (MOHTaXE) W BEHTUITMPOBAHUK, Hanpumep, 4Tobbl AaTk NogpobHyto Hpopmalnio 06 orpaHMYeHnsx
no NpYMeHeHuo 1 pakTopax, KOTopble MOTYT OKasaTk BMUMAHWE Ha Knaccudukauuo.

Ecnun konn4ecTBO ropioymx BelwecTs, KOTOPOE MOXET BbILENUTLCA NPU yTe4YKe, Mano, HO Npu 3TOM ecTb
noTeHUManbHas BepoATHOCTL BO3HWKHOBEHMWS B3pbiBa, He credyeT WCMonb3oBaTk AaHHLIA NOAXoA K Knaccu-
dmraumm 30H. HecmoTps Ha gaHHoe ofbliee pyKOBOACTBO, BCerga HeobxooMmo y4uTbiBaTb MOTEHLMaNbHYo
BO3MOXHOCTEL YTEeYKM W COoOTBeTCTBylLero pasBGaeneHus unu gucnepcuy noboi yTeuykn ANns WMCKIYeHus
YCIOBWIA, NPU KOTOPLIX NPON30MAeT BOCNNaMeHeHve.

Mpu yTedyke HEBOMLLLIOTO KONMUYECTBA roployero BelecTBa HeobxoauMo yUYMTbIBaTL KOHKPETHLIE Mpu-
cyTcTBylowme cakTopbl. Takue drakTopbl MOTYT BKIOYaTh: CTENeHb OYUCTKM, OTpaclneByk MpakTuKy Mpous-
BoAcTBa paboT, KOMNETEHTHOCTL M oby4yeHne nepcoHana, paboTaloWwero ¢ roplyYMMK BEWECTBAMK, ApYyrie
cpeAcTBa KOHTponsa BbIGPOCOB MMM yTedek, obecnedyeHre BEHTUNSALUM, KOHTPOMNb PWCKOB ANA 340P0BbLSA U
noTeHuManbHbIX yObITKOB, ynpaBneHue UCTOMHMKaMWU BOCMMaMeHeHWss OT Apyroro o6opyAoBaHus, NOMUMO
Ex-obopygoBaHus.

MpumeyaHns

1 YTeykn HebonbLIOro KOMMYECTBa ropHYEro BELWEeCTBa MOMyT BO3HMKATL Ha yCTaHOBKax, Hanpumep B nabopato-
pUsX, Fae NPUMEHAIOTCA HeBOoMbLUME CUCTEMbI OXNaXKAEHWS UMW pe3epByapbl 4Ns rasa.

2 TpeboBaHMA NPOMbILLNEHHBIX HOPM 06bIYHO OMPEAENsoT KOMUYECTBO, HMKE KOTOPOro HE UCMONB3YEeTCH NOPALoK
Knaccudukaumnm B3pbIBOONACHbLIX 30H.

5.2 Knaccudukauma ¢ noMmolblo pacyeTa UCTOYHUKOB YTEYKH

Knaccudukauums MoxeT ObiTb NPOBEAEHA C NOMOLLLIO pacyeTa UM UCCNefoBaHUA MCTOMHUKOB YTEYKM
C YY4ETOM [aHHbIX CTATUCTUYECKOW Y YNCNEHHOW OLLEHKW ANS AaHHOro dhaktopa.

Mpwu knaccudrKkaunM Ha OCHOBE UCTOYHMKOB YTEYKM MOXHO BbIAENWUTb Cleaylie OCHOBHble aTanbl
(cm. npunoxeHwne F):

- onpegeneHne NCTOYHWUKOB YTEYKH;

- onpefeneHne UHTEHCUBHOCTU YTEYKM W €€ CTEMNEHW ONA KAKOOr0 UCTOYHMKA HA OCHOBE BEPOSITHOW
4acTOoTbl M NPOOCIKUTENBEHOCTH YTEUKM;

- OLEHKA YCNOBUIA BEHTUNALUKW UMK pasbaBneHuns n nx apeKTMBHOCTL;

- onpefeneHye Knacca 30Hbl HA OCHOBE CTEMeHW yTeuykn M 3hPeKTUBHOCTU BEHTUNALUKM unn pasdas-
nenus;

- onpegerneHne NPoTSHKEHHOCTH 30HbI.

®opMynbl ANA onpegeneHnsi CKOPOCTU YTEUKW NpUBEeAeHbl B NpUnoxeHun B. 310 oblwenpuHaTeie dop-
MYIbl, KOTOPbLIE MOTYT UCMNOMNb30BATHLCS AN PACYETA CKOPOCTU YTEYKM B 3aJaHHbIX YCNOBUSIX.

MeToguka pacuyeTa Ans OUEHKWM BeHTUNAUMKM M pasbaBneHuss npuvBegeHa B npunoxenun C. Opyrve
BMObI pPacyeToB, HaNpUMep BbIYMCMWTENbHAs MMAPOAUHAMMUKA UMW UCCMEfoBaHWE, MOMYT UCMONb30BaTLCS
ONS OLEHKM B HEeKOTOpbIX cuTyauusax. KomnbioTepHoe MOAeNMpoBaHWe SBNAETCH COOTBETCTBYHLLMM
MHCTPYMEHTOM [Ns OLEHKW B3aUMOAeNCTBUiA pasHoobpasHbix (hakTopos.
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Bo Bcex cny4aax HEOSXO,D,MMD noaTeepdnTb, YTO MEeTOO BbIHYUCNEHWA U UCNnonb3yeMble MHCTPYMEHTDbI
COOTBETCTBYHOT CUTYauUuUn, Unm NnpuMeHAaTb Ux C H906XO,QMMbIMVI MepamMmn nNnpegoCTOpOXXHOCTH. Jnua, npoBoO-
OAune OUeHKY, TakkKe OOIKHbI NMOHUMaTb OrpaHMYeHnsa unm TPEGDBEHMH K MCNonb3yeMblM UHCTPYMEHTaM A5A
AOOCTUXKEeHUA HEOSXO,D,VIMI:IX yCJ'IOBVIPI WIK pe3ynbraTos.

I puMevYyaHUe — He npennonaraeTcd, YTo BCe MeTOObl UMW MHCTPYMEHTHEI, UCNoNb3yeMble ONA KﬂaCCHq:)MI{aLI,VIVI
B3PbIBOOMNACHLIX 30H, ﬁyﬂ,yT [aBaTb OQUHAaKOBbIN pe3ynbtaTt, U NO3TOMY He cneayeT oTMeYaTb, 4TO I{OHI{pE.‘THbIﬁ MeTod unu
WHCTPYMEHT HE NoaxoauT Anda npumMeHeHuaA.

5.3 Ucnonb3oBaHue NMPOMbIWNEeHHbIX NpaBuUn U HAUMOHAaNbHbLIX CTaHOaApPTOB

5.3.1 O6wme TpeboBaHMA

JonyckaeTca npMMeHeHWe OoTpacneBbiX MpaBuil M HaUWOHAaNbHbIX CTAHAAPTOB, COAepXallMX pyKoBOd-
CTBO UMW NpUMEpPLI AN JaHHOTo NPMMEHEHWS U COOTBETCTBYHOLLMX OBLWUM MPpUHLIMNAM HacTosALWwero cTaHaapTa.

B mpunoxeHun K nprvBedeHsl HEKOTOpble COOTBETCTBYHOLLME MPOMBILWIEHHbIE MPaBUNa U HauWoHanb-
Hble CTaHAapThbl, KOTOPbIE MOTYT cofoepXaTb NogpobHY MHOPMALMIO U NPUMEPDI.

5.3.2 NasoBoe o6opygoBaHMe HA3KOro gaBneHus

Ons KoMMepYecKMx 1 NPOMbILUMEHHbIX Lenen, rae TONbKO ra3oBoe TOMNMWBO HU3KOro AaBneHns UChofb-
3yeTtcsa ansa 6beiToBbiX NPUOOPOB, Hanpumep AN NPUrOTOBNEHWS MWLM, HarpeBa BoAbl U @aHanorMYHeIX Lenew,
OygyT NpMMeEHATBECH HaLMoHanbHble NpaBuna Ansa rasoBoi MPOMbILLEHHOCTH.

B BonbliMHCTBE criyYyaeB COOTBETCTBME HEOOXO4MMbBIM MpaBunam rasoBoi NMPOMBILUNEHHOCTW He Npu-
BEOET K KnaccuukaLmm B3pbIBOONACHbLIX 30H UMK 30Ha ByaeT knaccuuumMpoBaHa Kak 30Ha He3Ha4YuTenbHOoW
NPOTHAXKEHHOCTH.

[MMpumeyaHmne — 3a HM3Koe gaeneHne oObiYHO NPUHMMAIOT 3HavyeHue gaeneHus Huxke 200 kla (koHTponbHO-
M3MepuUTeEnbHbIA NpuGop). MpuMepbl COOTBETCTBYIOLLMX NpaBui NPUMBEOEHb! B NpunokeHn K.

5.4 YnpouweHHbIe MeToabl

Ecnu Ha npaKkTuKe HeBO3MOXHO OLUEHUTL JOIMKHbIM oﬁpaaom oTaenbHble UCTOYHUKK YTEYKN, Heobxogu-
MO NMPpUMEHATb yl'ipOLI.EEHHbIFI MeTo[, Hanpumep B nepBoHa4YarnbHbIX NMPOEKTax, rae cocTtaB oGopy,qosanﬁ mnu
€ro pacnonoxeHue eLe He onpeaenexsl B NoMHON Mepe, U B Cny4yadx, Korga pac4etbl AndA sCcex ACTOYHMKOB
YTEYKN MOryT ObITb 3aTpyoHUTENbHbIMK. MNpn npuMeHeHUn YNPOLEeHHbIX MeTOO0B HeOGXO,ﬂ,MMO onpenenntb
WUCTOYHUKM ONA KaXXO0ro Kknacca 30H (30Ha knacca 0, 1 n 2), KOTOpbIe JOCTAaTOYHO OCTOPOXHO O0NYCKAKT NpK-
CyTCTBME NOTEHULWMANBHOIO MCTOYHUKA bes KOHKPETHbIX ceBegeHun. PelweHue NpUHUMaeTcHd ncxoaoa m3a Ha60pa
KpnUTEpUeB Ha OCHOBaHWKU NMPOMBbILLITEHHOTO OnbITa U NPUMEHUTENbHO K KOHKDETHOﬁ YCTaHOBKe.

HeTt HeobxogumocTn NPOBOANTL I'IO,EI,pOﬁHyI-O OLEeHKY BCeX 3reMeHTOB YCTaHOBKW, eClv OUeHKW Anga oa-
HOro anemMeHTa unu and Kakoro-nubo OTAelNbHOro ycnoeusd 6y,EI,ET [OCTaTOYHO ANA KOHCepBaTUBHOW KNaccu-
huKaumMmn gns scex OPYIMX CXOXKUX 3IeMEeHTOB UI yCl'IOBVII?"I Ha YCTaHOBKE.

30HbI bonbLuero pasmMmepa XapakTepHbl NpyU UCNONb30BaHWKW YNPOLWEHHBIX METOA0B, YTO CBA3aHO C KOM-
MMAEKCHbIM NOAXOAOM W HeoBXOAUMOCTbIO NMPUMEHATL bonee KOHCEpBaTMBHbIIT“I MeToq KJ'IaCCMCbVIKaU,VM 30H,
Koraa eCTb COMHeHWA B OTHOLWEeHUU NPUCYTCTBUA ONAaCHOCTK. C noMoLLbO 3TOro NOAX04a MOXET ObiThb onpe-
geneH n3bbITOYHbIA OTHOCUTENBHbIN PUCK NpK OLUEeHKe 6esonacHocTh.

[na meHee KOHCEPBaTUBHOIO UMK Hbonee TOYHOMO onpegerneHud rpaHul 30H B 3aBUCMMOCTU OT KOHKpeT-
HOro crny4as MOXHO UCNOJib30BaTh CChIJIKY Ha HalrmnAa4gHble NMpUuMepbl NIn bonee I'IO,EI,D06Hyl-O OUEHKY TOYe4HbIX
WCTOYHUKOB YTEHYKHN.

5.5 CovyetaHue meTogoB

cnionb3aoBaHye pasnuyHbIX METOO0B MOXET BbITh YMECTHO ans KnaccuduKalm 30H YCTaHOBKM Ha pas-
HbIX 3Tanax ee NPOEKTUPOBAHWA I HA pasHbIX yY4acTKax yCTAHOBKM.

HanpvMmep, Ha HayanbHOM CTAAWMMW NPOEKTUPOBAHMS OOMYCKAeTCA UCMOMNb30BaTh YNPOLLEHHbIA MeTof,
yToBbl HAMETWUTE PACcCTOAHMA Mexay obopyooBaHUEM, NMAHUPOBKY W rPpaHMLbl YCTAHOBKU. YMPOLLEHHbLIA Me-
TOL MOXeT BbITh EOMHCTBEHHBLIM NPUMEMIEMBIM METOAOM M3-3a HEAOCTaTKa NoAPOBHbLIX AaHHbIX 06 UCTOYHK-
kax yTeuku. Mo mepe nNpoaBuKeHWUs MPOEKTUPOBAHWSA YCTAHOBKM 1 MOSIBNEHKUS NOAPOBHbLIX AaHHbIX O NOTEHL K-
anbHbIX UCTOYHWKAX yTeukn HeoBXOOMMO akTyanuaupoBaTh Knaccudukalmio, ncnonesys bonee nogpobHblie
METObl OLIEHKM.

B page cnyyaes yNpoLIeHHLIM METOA MOXET MPUMEHSITLCA K rpynne nogo6Horo obopynosaHus Ha ydacT-
Kax yCTaHOBKW (Hanpumep, K Cekuuam TpyBonpoBoaos ¢ hnaHuamu, TakuM Kak actakagsl Tpy6onposoga), npu
3ToM Bonee nogpobHas oueHka ByaeT NpUMeHATLCS ans Gonee 3HauYMTENbHbIX NOTEHUWANbHBLIX UCTOMHUKOB
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yTEYKU (Hanpumep, Takux, Kak npegoxpaHuTeNbHble KnanaHbl, BEHTUNALWOHHbIE OTBEPCTUSA, ras3oBble KOM-
npeccopbl, Hacockl U NnogobHoe obopynoBaHue).

Bo MHOrMx crniyyaax Ans ycTaHOBMNEHUS KNacca 30Hbl HEKOTOPLIX 3NEeMEHTOBR BONbLUMX YCTaHOBOK NpW-
MEHSIOT NpUMepbl kKnaccudukauumn, cogepxaliuecs B COOTBETCTBYOLWMX HALMOHANLBHBIX WKW OTpacreBbIX
npaBunax.

6 YTeuka roproumMx BewecTB

6.1 O6wana nHgopmauumsa

WMHTEHCMBHOCTL YTEYKM TOpHoYero selecTBa ABNAETCA CaMblM BaXXHbIM CbaKTOpOM, BITUAKLLMM Ha npo-
TAXEHHOCTb 30HbI.
Ob6bIYHO Yem BonbLUEe MHTEHCUBHOCTb YTEYKHU, TEM bonbLie NMPOTAXEHHOCTb 30HbI.

MpumeyaHue — OnbIT NOKA3LIBAET, YTO yTEYKA aMMuaka (C NpeaenoM pacnpocTpaHeHus NiamMeHun, paBHbIM
155 06beMHbIM O0MNAM) HacTo BLICTPO paccenBaeTCs Ha OTKPLITOM BO3AyXe (BHE MOMELLEHMS), 30HA pacnpocTpaHeHus
B3PbIBOONACHOWN ra30BOW Cpeabl MOXET ObiTb HE3HAYUTENBHOW NPOTSKEHHOCTH.

B 6.2 n 6.3 cogepxunTcsa BBogHAA MHPOPMAaLMs N0 XapaKTEPUCTUKAM YTEYKK, KOTOpble HeoBxogMmo pac-
cmaTpuBaTb NpY Knaccudukayumm NoTeHUManbHO B3pbiBOONACHbIX 30H.

6.2 UCTOYHUKM yTEeUYKH

Ans ycTaHOBMNEHNA Knacca B3pblBOONACHOR 30HbI CriedyeT onpefennTb MCTOMHUKM U CTENEHW YTEYKN.

Tak Kak B3pblBOONAcHas razoBas cpefa MOXeT BOSHWKHYTb TOMbKO NPWU CMeLLMBaHUM FOPKYEro rasa unm
napa c Bo3gyxom, HeoBXoaMMO YCTaHOBUTL Hanmnyue Nnioboro 13 ropYmx Matepvanos B paccMaTpyUBaemoii
30He. B nepeyto ovepedb AOMKHO ObiTh YCTAHOBMNEHO, HAXOAUTCS N FTOPHYMIA ras unv nap (Takxke ropryuve
MOKOCTM W TBepAble BelecTsa, KoTopkle MOryT obpasoBaTh ras Mnu nap) BHYTPU TexHomorndeckoro 06o-
PYAOBaHWs, KOTOPOE MOXET BblTh NOSTHOCTHIO 3AaKPBLITHIM MMM HE3AKPLITLIM. [JOMKHO BbiTh BLISIBNIEHO TEXHO-
noruyeckoe obopyaoBaHue, coep:Kallee BHYTPY B3PbIBOOMACHYH ra3oBY CPERY, U onpeaeneHbl MCTOYHMKM
YTEYKM TOPIOYMX BELWECTB, B pe3ynbTaTe KOTOpLIX B3pblBOONACHas cpefa MoXeT 06pa3oBaTbCs CHapYXy.

Kaxablil anemeHT TexHonorvyeckoro obopynoBaHus (Hanpumep, pesepeyap, Hacoc, TpyGonposogd, Xu-
MUWYECKMIA peakTop W Ap.) cregyeT paccMaTpuBaTh Kak BO3MOMHBLIM UCTOYHWMK YTEYKM FOPHYEero BeLecTsa.
Ecnu aaHHeIN anemeHT o6opyaoBaHMsa He COAEpPXKWT roploYee BeLecTBO, OH He CTaHeT UCToYHMKOM obpaso-
BaHWA B3PLIBOONACHOW 30HLI BOKPYT cebsl. To ke OTHOCUTCS K aneMeHTaM, CogepxallMmM roproymne BeLlecTea,
yTeyKa KOTOpbIX B aTMOCepy UCKMoYeHa (Hanpumep, TpybonpoBog ¢ BEICOKMM KadecTBOM CBapku He pac-
CMaTpMBAalT KaK MCTOUYHMK YTEYKHM).

Ecnu TOT unu nHoin aneMeHT oGopyaoBaHMs SABNSETCA MCTOYHMKOM YTEYKM roploYero Matepuana B aT-
mMocchepy, npexae BCero HeoGXoauMo onpeaenuThb CTeneHb WKW CTeMeHM YTEeYKW COMMacHO NpuMBeaeHHbIM
onpeaeneHnsm Ha OCHOBaHWUM YacTOThl U ANUTENBHOCTY yTevykn. BCKpbiTUe OTAenbHbIX YacTei TexHonormye-
CKoro 0BopyaoBaHKsA, 3akNOYEHHbIX B KOPMYC (HanpuMmep, BO BPEMSs 3aMeHbl oUnLTPa UK Nepuogmyeckoro
3anofHeHus ), cnegyeT TaKKe paccMaTpuBaTh Kak yTeuky. Mo npennoXeHHoN MEeTOAUKE Kax Oyl YyTeuky ropto-
Yero BeLLecTBa KNnaccuduUMpPYoT Kak NOCTOAHHYIO (HenpepbIBHYIO), NEPBOWM UM BTOPOWA CTEMEHU.

MpumeyaHuns

1 YTeukn MoryT BbITb YacTbH TEXHOMOMMYECKOro npouecca, Hanpumep oTéop Npob, Unu MoryT BO3HWKATL NpU Npo-
BEAEHWUM NEPUOLNYECKOTO TEXHUYECKOrO 0BCnyKMBaHUS.

2 OOWH 3NeMEHT MOXET NPUBECTM K BO3HWKHOBEHWUIO pasnW4HbiX CTeneHen yTedku. Hanpumep, 310 MOXeT ObiTb
HebonkLasa yTedka nepBoi cTeneHun, Ho Gonee KpynHas yTeuka MOKET BO3HWKHYTh NMPpU HAPYLLEHUAX HOpMansHoW pabo-
Thl, YTO NPUBEAET K BO3HUKHOBEHWIO YTEYKM BTOPOW cTeneHn. B gaHHoi cuTyauumn oba ycnoBua yTedKKn (CTENEHU yTeYKN)
HeoBXx0AMMO NOMHOCTLH YYUTLIBATE COrnacHo TpeboBaHWsIM HacToALWEro cTaHgapTa.

YcTaHOBMB CTENEHb UMK CTEMNEHN YTEYKH, Heobxogumo onpenenuTe ee MHTEHCUBHOCTL W Apyrue CbaKTO-
Pbl, BITUAKLWKWE HAa KNacc U pa3Mepbl 30HbI.

H906XO,E|MMO YYUTbIBATE CMECK Pa3fiMYHbIX rOpymnx BelwecTB C Pa3fiM4HbIMWN XapakKTepuCTukamMmmn ans
KaXOoro ropo4yero Bewlectsa, HanpnmMmep OoTHOCUTElNbHAA NIOTHOCTE U TeMHeDaTyprlﬁ knacc. B Takux Clny4a-
AX HEOGXO,D,MMO OLUEHWUTb CTeNneHb BIIMAHUA OTHOCUTENbHOW BEMWUYMHBI OTAEMNbHbBIX KOMMNOHEHTOB B CMECU Ha
COOTBETCTBYHLME NapaMeTpbl, HANpUMep rpynny oGopy,.qosava nnm TemnepaTyprlﬁ Knacc, unu TpE.‘6yETCF|
y4qyecTb gpyrne CbaKTOpbl, HanpuMvep Knaccwcbmxaumm B3pPbIBOONACHbIX 30H AN yCJ'IOBM[;‘I NPUCYTCTBUA yTEYEK
BeWecTB ner4e n taxenee Bo3gyxa. an xnaccncbwkauuw 30H OnA TEXHONOrM4eckKoro OﬁOpy,D,OBEiHI/IFl, B KO-
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TOPOM ropr4yee BelWleCTBO CXKMraeTcsa, HanpuMep TonokK anAa OGOFDEBB, nevemn, 60I7IJ'IEDOB, ra3oBbIxX TyDGVIH n
Tz HeOﬁXO,EI,VIMO YHUTBIBATE LMK NMPOAYBKW, YCINOBUA NYCKa N OCTaHOBKW.

I'Ipm HEOGXO,D,I/IMDCTM KOHCTPYKUMA HEKOTOPbIX 3aMKHYTbIX CUCTEM MOXET NpegoTBpaTtnuTb N OrPpaHNYnTb
4o HpeHerex(MMD Manoro pucka yTe4km roprodmnMx Mmatepuanos. an KJ'IE'ICCVICDVIKEL!MM OMacHbIX 30H ONnA 3TOro
O6ODWJ,OBEHMF| WU yCTaHOBOK Tp96y8TCFI nonHaA oueHKa C uerib NpoBepPKKM NONMHOro CooTBeTCTBUA YCTAaHOB-
KW NPUMEHMMbBIM CTaHOapTaM Mo NPOeKTUPOBaHWK W 3KCNnyaTaunn. I'IpM npoBepKe COOTBETCTBUA HeO6XO,DM-
MO Y4UTbIBaTb KOHCTPYKUMKO, MOHTaX, 3KCNnyaTayno, TeXHUYeCKoe oﬁcnymmsaHMe M Npoueccbl KOHTPONA.

TymaH (aapoaonb), oﬁpaayror.u,wﬁcg npw yTeyke KUgKoCTtn, MOXeT BbIThb roproynm, gake ecnu temnepa-
Typa XUOKOCTW HUXXe TOYKU BCIbILLKU (CM. npurioXxeHwe F).

6.3 Tunbl yTEUYKN

6.3.1 O6wme TpeboBaHNA

XapaktepucTikv noboll yTeukn 3aBUCAT OT arperaTtHoro COCTOsIHMSA TOPHOYero BelecTsa, ero Temnepa-
Typbl 1 gaenexus. K Bugam arperatHoro COCTOSIHUS OTHOCAT:

- ras, KOTOpbliA MOXET HaxoAUTbCA NoLg AEACTBUMEM MOBLILUEHHOW TEMMepaTypbl N AaBMNEeHUs;

- CKMPKEHHBIA ra3 nog AaBneHueM, Hanpumep CUKEHHbIN HeTAHOW ras;

- ras, KOTOpbliA MOXET ObITb CKVKEH TOMBKO NPU OXNaxaeHuW, HanpuMep MeTaH;

- XWOKOCTb, MPUCYTCTBUE KOTOPOW COMPOBOXOAETCH reHepaumnen M yTe4Koin roptoyero napa.

YTeuku oT Taknx 06 BbEKTOB YCTAHOBKYM, Kak coeanHeHus TpyDonpoBO4oOB, HAacoCkl, yNNOTHEHNST KOMMpec-
COPOB W KnanaHbl HacagKkn, YacTo HAYUHAOTCH NPW HU3KOWN MHTEHCUBHOCTK NOToKa. [Py NpoAOIMKEHUN YTEHKM
3P03MA CTOYHKMKA YTEYKN MOXKET 3HAYMTENbHO YBENMWYUTL CKOPOCTb YTEYKM W, Crie4oBaTeNbHO, CTeNeHb onac-
HOCTW. M HaoBopOoT, ecnu B UCTOHHUKE YTEYKW COOEPMKMTCH OrpaHUYeHHOE KONMYECTBO BeLLEeCTBa, TO CKOPOCTh
YTEYKN MOXET CHWU3WTBbCS CO BPEMEHEM, YMEHbLUAs CTeneHb onacHocTW. Hanpumep, ra3 nog SaBneHUEM B
3aKpbITON cucTeme.

YTeuka roprdero BellecTBa MpW 3HAYEHMM TeMnepaTtypbl Bbille TeMMnepaTypbl BCMbIWKM NpuBedeT K
0Bbpa3zoBaHnio roploYMx NapoB uNu obnaka rasa, KOTOpoe M3Ha4YanbHo MoXeT OblTe MeHee unu Bonee nNnoT-
HbIM, YEM OKpY>XaloLMid BO34yX, N MoxeT obnagate HeWTpanbHOW NnaBy4YecTbio. Buabl yTeukn 1 mogenu
noBegeHus B pasnuYHbIX YCIIOBWSX NPeAcTaBneHbl B BUuae ONok-cxeMel Ha pucyHke B.1. OTa xapakTepucTuka
NOBNUSET Ha NPOTHKEHHOCTE 30HbI, 3a4aHHOW KOHKPETHEIM BULOM YTEYKM.

Fopv30HTanbHasi NPOTSKEHHOCTb 30Hbl Ha YPOBHE 3eMfW OObIYHO YBENWYMBAETCS MPU YBENUYEHUK
OTHOCWUTENBHON MMNOTHOCTWU. BepTukanbHas NpoTSKEHHOCTb Hag WMCTOYHUMKOM OGBIYHO YBENUYMBAETCA Mpu
YMEHbLUEHNN OTHOCHUTENbHOW NMIOTHOCTMY.

6.3.2 YTeukarasa

YTeuka rasa npuseget k 00pa3oBaHUIO ra3oBO CTPYM UK LWienda 0T UCTOYHKKA YyTEYKM B 3aBUCUMOCTH
OT OaBneHus B TOYKE YTEUKU, HAanpuMep ynioTHEHWE Hacoca, coeuHeHne Tpyb unm nnowann noBepxHOCTH
(cnost) ucnapenusi. OTHocuTeNbHas NAOTHOCTL ra3a, CTeneHb TypbyneHTHOro nepemMeLllnBaHua U npeobnaga-
lollee OBWXKeHVe Bo3gyxa OyayT BNMATEL Ha nocneaytollee ABMKeHMe Nboro razoBoro obnaka.

B CNOKONHLIX YCINOBMAX YTEUKM C HU3KOW MHTEHCUBHOCTLH ra3, MOTHOCTE KOTOPOrD 3HAYMTENBHO MEHb-
e NJOTHOCTK BO3ayxa, OygeT CTpeMUTLCA ABUraTbCsl BBEPX, Hanpumep Bogopog 1 MeTaH. M HaoboporT, ras ¢
Bonbluer NNOTHOCTLI MO CPABHEHMIO C BO34YXOM BygeT cKkannuMBaTbCs HA YPOBHE 3eMNW Unu B Mobbix simax
unu yrnybneHuax, Hanpumep 6ytaH U nponaH. Co BpeMeHeM atMocdepHasi TypbyneHTHOCTb BbI30BET CMe-
LwMBaHWe BbICBODOAMBLUErocs ra3a ¢ BOZAYXOM, M B KOHEYHOM UTOTe Takas cMech ByaeT UMeTb HeNTparbHy
nnasy4ecTb. CuyMTaeTcs, Y4TO ra3 unu nap, NNOTHOCTE KOTOPOro HE3HAYWMTENBHO OTNMYaeTca OT Bo3ayxa, ob-
najaeT HeWTpanbHON NNaBy4YecTbh.

I puMeHaHMNE — [asbl c no4TK HEI?]TpaF[bHDl?I nnaBy4ecTbl0, TAKME Kak 3TaH, MOryT CTPEMUTBECA NOBTOPATL pac-
CIMOEHUE MNITOTHLIX ra30B B CMOKOWHBLIX yCnoBusx.

YTeuku npu Gonee BLICOKOM AaBrneHUn cHavana 6yayT o6pasoBbiBaTh CTPYM BbicBoGOAUBLIErocs rasa,
KoTopble ByaoyT TypOyrneHTHO nepemMellMBaTbC C OKPYXKaloLWMM BO3OYXOM W 3aXBaTbiBaTb BO3AYX B CTPYH
rasa.

MpW BLICOKUX AABMEHUAX MOXET NMpPOosBUTLCA TepMoauHaMuyeckuin adhdekT us-3a pacwupenns. Mpu
BbICBOOOXAEHUM ra3 pacluMpaeTca M oxnaxaaeTcs, v NoHadany MoXeT BecTu cebs Kak raz Tsaxenee Boaay-
xa. OxnaxneHve v3-3a achekta [Jxoyns-ToMCOHa B KOHEYHOM UTOre KOMMNEHCUpPYeTcs Tennonepenaqeil ot
Bo3ayxa. OBpasoBaBlleecs rasoeoe 06nako B KOHeYHOM KTore ByneT obnagaTe HEWTPanbLHOM NNaBy4YeCTbiO.
Mepexod OT COCTOSIHUSA raza Tshkenee BO3OyXa A0 COCTOAHWUA HEMTPanbHON NNaByvyecTy MOXET NPOWU30ATH B
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noboe BpeMA, B 3aBUCUMMOCTU OT XapaKTepa yTe4dkun,  MOXXeT I'IpDVISOﬁITM nocne Toro, kak obnako 6y,D,E'T pas-
BaBneHo A0 3Ha4YeHUA HWXe HUXHEro KOHUEeHTPauMoOHHOIoO npefena pacrnpocTtpaHeHud ninaMeHn.

MpumedaHune — Bogopod AeMoHCTpUpyeT obpaTtHbld adpdekT [Dxoynsa-TomcoHa, HarpeBasick Npu paclumpe-
HWUW, 1, cNegoBaTenbHO, HUKONGA He ByaeT BecTu cebs Kak ras Tsenee Bosgyxa.

6.3.3 YTeuka cxuxeHHoro nog gaBrneHWeM rasa

HekoTopble rasbl MOXHO CKUMaTb TOMbKO NOA OaBreHueM, Hanpumep nponad v BytaH. [JaHHble rasbl
0ObIYHO XpPaHAT U TPAHCMOPTUPYHOT B CXXUKEHHOM COCTOSIHWUM.

Korga cKuKeHHbIA ra3 nof OaBneHneM BbiTeKaeT M3 3alwmnTHOW obornovku, Hanbonee BEpPOATHBIM CLie-
Hapuem ABNSeTCs TO, YTO BellecTBo 6yaeT BoicBObOXKAATLCH B BUAE rasza 13 nwboro napoBoro NpocTpaHcTea
Mnu ra3oBor NMHUK. [pn BbICTPOM NCNApPeHUN NPOUCXOONUT 3HAYNTENbHOE OXNaX4eHWe B TOHKE YTEYKWN, YTO B
CBOI0 oYepedb MOXeT NpuBecTy K 0bneaeHeHnIo B yKa3aHHOM TOYKe U3-3a KOHAEeHCcauUmy B Hell BOOSHOTO napa,
cofepxallerocs B okpy»KawLeln atmocdepe.

HKuakocTs 4ACTMYHO MCMapuTCH B TOYKe yTeYku. JTO ABMEeHUe M3BEeCTHO Kak MTHOBEHHOEe WcrnapeHuve.
Wcnapsowascs xxuakocTe 3abupaeT aHepruio u3 cebs n okpyKaroLwen atMmocdepbl U B CBOK 04epefb OXNax-
AaeT BbITEKLWY KuakocTe. OxnaxaeHue XUOKOCTU NpefoTBpallaeT MonHoe ucnapeHue, U noatomy obpa-
3yeTcsi roploYMn aapo3onk (TymaH). Ecnu yTeyka goctatodHo Benvka, TO MOBEPXHOCTU (Cron) oxnageHHoN
KMAKOCTW MOTYT HaKannmeaTkCs Ha 3eMne (kakoi-nmbo noBepxHocTu). Co BpeMeHem 3TW MOBEPXHOCTH TaKkKe
ncnapsaTcd, M TeM caMbiM MPOW30oAAeT AOMONHUTENBHOE HaCkILEHMEe OKpYKatLleh aTMocepsl COOTBETCTBY-
oW MMM ra3oobpasHbIMK BELLeCTBaMM.

O6nako xonogHOro ropoyero aspo3sons (TyMmada) bynet Becty cebs kak NNOTHbIA ra3. YTeuka KuoKkocTu
nod AaBrieHneMm 4acTo MOXeT NpeacTaBnsaTe coboi Buagumoe obnako, MOCKOMbKY M3-3a oxnaxgaroLllero ad-
cheKTa, conpoBoXgaloLLero npoLuecc ucnapeHus, MPoMcXoguT KOHAEeHcalms Brarv u3 okpyxarLlein cpeab.

B HekoTopbix cny4asx, KOr4a ra3 CxwKkaeTcs nog aBrneHueM, yTeyka B XMWAKOCTHOW 4acTW CUCTEMbI
MOXET MepBUYHO MPUBECTU K ABYxha3HOW yTe4ke (KWAKOCTb WM nap), CONpoBOXAalLencsa seneHmemM «pas-
©pbizrvBaHMay. Ecnv Konv4ecTBO ropitoyero BellecTBa OrpaHWYeHo, yTedka MOXET MpoMCcXoAuThb TOMBKO B
BWAE Napa, NOCKOMbKY CKOPOCTb W AABMEeHNe yMEHbLUAKTCH.

6.3.4 YTeuyka CMKEHHOro Nnpuv oxnaxaeHwu rasa

[pyrve rasbl, Tak Ha3blBaeMble NOCTOSHHbIE rasbl, MOXHO CKUMAaTb TOMBLKO NPU OXNax4eHuy, Hanpumep
mMeTaH 1 Bogopof. Hebonblune yTeukn oxnaxaeHHoro rasa ObiCTpo McnaparTes, He obpasys cnosa XuaKocTH
3a cyeT O0TBOAA Tenna u3 oKpyxakLen cpeabl. B cBOW oyepenb, ecnuv yTedka goctatodHo bonbluas, MoxeT
obpa3oBaTtbCsl CrON (MOBEPXHOCTL) M3 OXMaXKOEHHOW XKUAKOCTY.

MocKonbKy X0NOAHAaA KUMOKOCTL 3abMpaeT 3HePruo U3 3eMnu 1 OKpyxatollen atmocdepbl, OHa 3aKuna-
eT, obpasys xonogHoe nnoTHoe rasoBoe obnako. Kak n B cnyyae ¢ XWAKOCTAMU, MOXET BbiTh NCNOMb30BaHa
obeanoeka (pasMmelleHve B onpefeneHHoM Nopsgke Neperopogok, NepemMbivek, Banos U Apyrux orpaxgan-
LMX KOHCTPYKLMIA) ANA HanpaBneHns unv yaepxmBaHua noToka yTeuku.

MpumeyaHusn

1 Heobxoaumo cobnogaTte 0CTOPOKHOCTL MpK KnaccuduKkaluumn 30H, CoepKallyx KpUOoreHHble roproYme rasel, Ta-
KWe Kak CMXKeHHbIe rasbl, MpUpoAHbli ra3. Beiceoboxaatlumecs napbl 0Obl4HO TsKenee Bo3gyxa Npyu HA3KWMX TeMnepary-
pax, Ho NprobpeTalT HelTpanbHyL NNaey4ecTb NPY NPUBNKEHWN K TeMnepaType OKpy»atLlen cpedbl.

2 lNocTosiHHbIE (HEKOHAEHCMPYOLMECH) raskl UMEKOT KpUTUYECKYIO Temnepatypy Huke muHyc 50 °C.

6.3.5 YTeuyka roproH4mMx aapo3onen

loptounid aapo3onb He ABMNSAETCA ra3omM, HO COCTOWUT M3 ManeHbKWX Kanenb XWAKOCTWU, B3BELLUEHHbIX B
Bo3dyxe. Kannu obpa3syloTcs 13 NapoB Wnu rasoe npu onpegeneHHbix TepMOgUHaMUYECKUX YCITOBUSX UMK B
pesyrnbTaTe MrHOBEHHOIO MCNapeHus XuakocTel nog gaesneHnemM. PaccesdHre ceeTa B obnake roproyero aspo-
30MA 4acTo AenaeT aTto 06nako BMAMMBLIM HEBOOPYXEHHbIM rma3omM. PacnpocTpaHeHue roproyero asapo3orns
MOXKEeT BapbMpOBaTLCA Mexay NnosedeHWeM, XapakTepHbIM AMA NAOTHOro rasa, U NoBedeHUeM, XapakTepHbIM
[N rasa c HenTpansHoW NiasyyecTbio. Kannu roprodero aspo3sons MoryT cnvnaTtbes U BeiNadaTtb U3 wnenda
unun obnaka. loployre aspo3onu, COCTOALLME M3 FOPHYEN XKWAKOCTW, MOTYT NOrnowaTh TEMMO U3 OKpYXatLlen
cpenbl, ucnapaTtbea u fobaenaTbes K obnaky raza/napa (nogpobHee cm. npunoxeHue G).

MpumeyaHue— B HeKOTOpLIX Criydasx MOXeT 0Bpa3oBLIBATLCA BUOVMbIN 83p030Mb NPK KOHUEHTpaUUAX Me-
HEee HWKHEro KOHLEeHTPaUMOHHOMo Npefena pacnpocTpaHeHust nnamexHn. Hanpumep, TymaH aMMuMadHoro aHrmapuaa Bu-
aeH npu 4 % 06./06. n3-3a abcopbuum atmoctepHon Bnaru B Kannu Xuakocti. [Npuyem ero HKHWIA KOHLEHTPaLMOHHBIN
npegen pacnpocTpaHeHua nnamexu paegeH 15 % 06./06.
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6.3.6 YTeuyka napoB

HKupokocTn, HaxogsAWMeca B paBHOBECHOM COCTOSIHMM C OKpyXawLllen cpegon, byayT cos3gaBaTth Crnon
napa Haf CBOei NoBePXHOCTLIO. [JaBneHne, KOTOPOE 3TOT Nap OKa3bIBAeT B 3aMKHYTOM CUCTEME, M3BECTHO KakK
OaBneHWe Napa, KOTOpoe HEeNMMHeWHOo pacTeT ¢ TeMnepaTypon.

B npouecce ucnapeHus UCnonb3ayeTcsa 3HEPrus, KOTopas MOXeT MOCTynaTh U3 pasnuyHbIX UCTOYHUKOB,
HanpyMmep 13 XUOKOCTWM WMNKU OKpyXarwLllen cpeabl. [Mpouecc ncnapeHua MoXeT CHU3UTb TEMNepaTypy Xug-
KOCTW W OrpaHnynTb ee nosbilweHne. OgHaKko M3MEHEeHUs TeMMepaTypbl KNOKOCTU M3-3a NOBLILIEHHOMO WC-
NapeHns W3-3a HOPManbHbIX YCMOBUI OKPY’KatoLLen cpeabl CYMTAOTCH CMLIKOM HEe3Ha4YnTenbHbIMKW, YTOObI
NMOBMUATL Ha KNaccudukauu onacHbiX 3oH. KoHUeHTpauuMi obpasylolerocs napa Henerko npefckasathb,
NMOCKONLKY OHa ABNsieTCA PYHKLMEN CKOPOCTU UCMapeHus, TeMNepaTyphl XUOKOCTU U OKPY3KakoLLero Bo3ayLu-
HOro noToKa.

6.3.7 YTeuKka XMOKoCTH

Mpw yTeyke ropoymnx xugkocteil obbi4HO o6pasyeTtcsa ee cnoi Ha 3emne (Kkakoi-nmbo onopHoM noBepx-
HOCTK) ¢ obnakom napa Hag 3TUM Croem, KpOMe Tex Cryyaes, Korga NOBEPXHOCTb CNOSA OaHHOW KUOKOCTM
asnsieTca abcopbeHTom. MNpu 3Tom pa3mep obnaka napa OyOeT 3aBMCETbL OT CBOWCTB BellecTBa U AaBneHus
ero HacblLLEeHHbIX MapoB NpW CNpefeneHHon TemMmnepaType oKpyxarLlen cpegbl (cMm. B.7.2).

MpumeyvaHus

1 [aBneHve HacbIWeHHbLIX NapoB ABMNAETCA NokasaTenem CKOPOCTM MCNapeHus XMAKOCTU. BellecTBO ¢ BbICOKMM
AaBMNEeHWEM HACBILEHHBIX NapOB NPY HOPMAaInbHBIX TEMMNEPATYPax YacTo HasblBaOT NeTy4nm. Kak npaBuno, gaeneHve Ha-
ChILLEHHBIX NMapOoB XWAKOCTM NPW TEMMNEPATYPE OKPYXaloWen cpeabl YBENWYMBAETCH BMECTE C NOHWKEHWEM TEMMNEPATYPhI
kuneHus. C noBbileHneM TemnepaTypbl YBENWYMBaeTCs U AaBfeHne HacklLWEeHHbIX NapoB.

2 CKopocTb UCNapeHnsi co BpeMeHeM MOXET BbiTb 3Ha4YMTenNbHO CHWXEHA, ECMU KMAKOCTb UMEET BhbICOKYHO CKpbI-
Tyl Tennoty. Beicokas ckpbiTas Tennota MOXET MPUBECTU K 3HaYMTENbHOMY OXNaPKOAEHWMIO MOBEPXHOCTW, Ha KOTOPOW
HaxodWTCA MKWAKOCTb, YTO 3aTeM OrpaHMYUT NOTOK Tenna B XWAKOCTb. Hanpumep, npu yTeuke aMmmMuaqyHoOro aHrmapuaa,
KOTOPbI UMEET BhICOKYIO CKPBITYIO TEMNMOTY, CKOPOCTh MCMapeHUsa MOXKET 3Ha4MTeNbHO 3aMenNnTbCs, eCn K XUOKOCTH He
ByaneT nogBeaeHo AONOMHUTENbHOE TEenmo.

3 YTeuka Takke MOXKET NPOMCXOAUTL Ha Boge. MHOrMe roptoumne XMAKOCTU MMEKDT MEHBLUYIO MMOTHOCTL, YEM BOAA,
M 4acTo He cmelumBaloTCA. Takve XuakocTy ByayT pacTekaTbes Mo NOBEpPXHOCTW BOAbl, ByaAb TO Ha 3emIle, B CTOYHBIX TPY-
Bax, TpaHwWwesx Ansa Tpyd Unu B OTKPLITEIX BOAaX (MOpe, 03epo WK peka), 0bpasys TOHKYIO MMEHKY W yBenuyMBas CKOPOCTh
vcrapeHns 3a CHET YBENUYEHWA NMoLiann NoBepxHOCTU. B Takux cnyyasx pacyeTsl U3 NnpunoxeHusa B He npuMeHUMbL.

7 BeHTMnAauuAa

7.1 OGwmMe nonoxeHnA

a3 unu nap, eblgensownica B atmocdepy, MoxeT BbiTe pasbaeneH 3a cyeT TypByneHTHOro cMeLlu-
BaHWUS C BO3AYXOM W, B MEHbLUE cTeneHu, 3a cyeT Anddy3nn, BbIZBAHHOW Hanu4Yvem cped ¢ pasnuyHbIMU
rpaguMeHTamMu KoHUeHTpauuid. Ecnu yTeuka He NpoucxXoOuT B 3aMKHYTOM W XOPOLUO repMeTM3UpOBaHHOM Npo-
CTpaHCTBe, ras NomnHOCTLI0 paccemBaeTcs (gucneprupyeTcsi) 4o TeX Nop, NoKa ero KOHUeHTpauus He cTaHeT
Grnnskoi K Hymo (cneposoid). MNepemelyeHre Bo3ayxa M3-3a UCKYCCTBEHHOW WM eCTeCTBEHHON BEeHTUNSLUK
cnocoBGCTBYeT AMcnepcum ropioyero rasa.

BeHTuUnsauma nogxoasilen UHTEHCUBHOCTI MOXET CHU3WUTb ANUTENbHOCTY NPUCYTCTEUS B3PLIBOOMNACHON
rasoBoil cpelbl U TEM CaMbIM MOBNUATEL Ha KIACC 30HbI.

CoopyXeHue ¢ A0CTaTOYHbIM KONMYECTBOM OTBEPCTHI, obecnedunBalLnx cBOBOAHLIA NPpoXo BO3ayxXa
yepes BCe YacTu STOrO COOPYKEHUS, BO MHOTMX CMNy4Yasix CYATAETCA XOPOLIO BEHTUNNPYEMbLIM WM OOMKHO pac-
CMaTpPMBaTLCA KaK OTKPLITOE NPOCTPAHCTBO, HANPUMEP YKPLITUE C OTKPLITEIMA CTEHKaMU W BEHTUMNALMOHHLI-
MW OTBEPCTUAMMU Ha Kpbile.

Oucnepcust unu ouddbysus rasa Unu napa B aTMocdepy SBNAeTcs KNiodeBbiM (hakToOpoOM ANA CHUKEHUS
KOHLEHTPaLUWK rasa unu napa 40 YpOBHS MeHee HWXHEro KOHLEHTPaUWOHHOTO Npeaena pacnpocTpaHeHus
nnaMeHun.

BeHTUNsAUMA 1 NnepemelleHne BO3ayxa UMET ABe OCHOBHbLIe (hyHKLNK:

a) yBenuyeHue cteneHu pazbaeneHus U coaeicTBMe AUCTNEPCUU ANst OrpaHMYeHUst NPOTSHMEeHHOCTH
30Hbl;

b) ymMeHblieHMe OANUTENbLHOCTU MPUCYTCTBUSA B3PLIBOOMACHOW Cpedbl, KOTopasi MOXEeT MOBMusTb Ha
KINacc 30Hbl.

Mpy yBENUYEHUN MHTEHCUBHOCTM BEHTUMALUM UMW NepeMelleHnsl Bo3dyxa pasMepbl B3pLIBOONACHOM
30HbI yMeHbLlwatTced. O6bekTh!, NPensaTCTBYOLWME BeHTUNSLNA UMK NepeMeLLeHUI0 BO3aYXa, MOTYT YBEeNUYNTb
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pa3mepbl 30HbI. C ,E{perl?I CTOPOHbI Takne nNpenAaATCTBnA, Kak NnepeMblHK1, CTEHKWU UITKU NMOTONKKW, OrpaHn4mBaro-
wme NnpoCcTpaHCTBO AndA nepemMelleHnda napa unun rasa, MorytT orpaHm4muBaTb pa3mepbl BSDbIEOOI’IaCHOﬁ 30HbI.

n puMmedaHUue — MMoBbILLEHHOE nepemMelleHne Bo3ayxa MOXeET TaKkKe yBennMyinTe MHTEHCUBHOCTL YTEYKKM Napa
Mn3-3a NOBbIWEHHOINO NcnapeHma C OTKPbITBIX HDBBPXHOCTEH *ungkoctn. OgHako npenMyLlecTea OT yBENM4YEeHNA nepeme-
LeHnAa Bo3ayxa 06bI4HO nepeselnBaroT ypenm4eHme MHTEHCUMBHOCTU YTEYKKU.

ﬂ,J'IFI yTe4eKk C HW3KOW MHTEHCUBHOCTLIO CKOpPOCTbL gucnepcun rasa unuv napa B aTmoccbepe yBenudumea-
€TCA 3a c4eT CKOpOCTW BEeTpa, HO B CMOKOWHbIX aTMOCCbeprIX YCINOBUAX MOXeT NponcxoanTb paccrioeHue
tonee TAXENbIX, YEeM BO3[yX, rasoB UM napoe, U pacctoAHne OnA ©esonacHoro paccenBaHUA MOXeET ObITb
3Ha4YUTEITbHO YBENNYeHO. ,D,J'IFI yTe4eK C HWU3KOWN MHTEHCUBHOCTLHD, npnv Hann4dnmn ]'IDEI'IFITCTBMGI, TakKuX Kak cTe-
Hbl M MOTONOK, HAa NOTONKE MOXeT OGDaSOBaTbCH HacnoeHue bonee nerkoro, 4Yem BO34yX, raza unu napa, u
paccTodaHne angd BesonacHoro paccensaHnA MOXeT BbITh 3HAYNTENbLHO YyBEnu4eHo.

MpuMeyaHue— Ha NpousBOACTBEHHLIX yYaCcTKax C NPENATCTBUAMMW AN BEHTUNALMUM, TakUX Kak Borbluve co-
CyZbl U COOPYXEHUS, AaXe NP HA3KOW CKOPOCTW BETPA 33 TAaKUMMW NPENATCTBUAMU MOTyT 0Bpa30BbLIBATLCA BOLOBOPOThI,
npuBoasLKMe K OPMUPOBAHUID FA30BbLIX WK MapoBblx kKapMaHoB 6e3 JocTaTouHOW TypByneHTHOCTU, cnocobeTByoLLEn
paccenBaHuio.

B 06LIJ,8M cny4yae Hann4ue CKNoOHHOCTU K oGpaaosaHmo CIlOEeB raza Uunun napa He y4YUTbIBaeTCHA Npwu Krac-
cmcbmxau,mw B3PblBOONACHBLIX 30H, NTPUMEHUTENBHO K OTKPbITEIM NMPOCTPaHCTBaM (I'IpOCTpaHCTBO Ha OTKPbITOM
BOSE,yXB), NOTOMY 4YTO YCINOBUA, Bbl3bIBAKOLWMNE TaMm SCbeeI{T CﬂOGOGpaSOBaHMH, Penkn 1 BO3HUKaAKT TONbKO B
Te4YeHWe KOPOTKMX nNepmnoaoB BPeMeHN. O,ElHaKO, ecrnn anga KOHKPEeTHbIX obcToATEeNnLCTB OoXunaoarwTcAa npogorn-
XUTEINbHbBIE NEepuoabl HU3KON CKOpOCTK BeTpa, npv onpegeneHnn npoTaXXeHHOCTU 30HbI cneayeT y4YuTbiBaTbh
[ononHuTenbHOE pacCcToAHUWE, HEOGXO,EIMMOE AnsA rapaHTMpoBaHHOIO pacceunBaHuA ra3a unum napa 0o KOHUeH-
Tpauun MeHee HMXKHEro KOHUeHTPauyMoOHHOIo npegena BoCniamMmeHeHns. I'Ipvl MCNOorb30BaHN B MNOMeLLEHNAX
crnegyet YYUTbIBaTh CKIMOHHOCTD K OGDaSOBaHMI-O Cnoes rasa nnn napa (HaCJ'IOEHVII-O).

MpumeyaHue— PaccnoeHne MoxeT BbITb BaXHbIM (DAKTOPOM B HEKOTOPbLIX KOHKPETHbIX 0brnacTax npumeHe-
HWA, HanpMMep B NOMeLLEHNAX G 04eHb cnabbiv Bo3ayxoobmeHom aTMocdepoi 3a npeaenamu noMeLLeHns.

B HEKOTOPbIX HaCTHbIX Cny4yaax, npv orpaHn4eHHoOM obbeme YyTe4yKu, JONyCTUMO NCNOoSib30BaTh LWUPKY-
J'IMDyI-OLLI,MI;I B 3aMKHYTOM MNMpPOCTpaHCTBE BO3,EI,yLLleII7I NnoTOK AnA obecnevyeHus A0CTaTOHHOIo nepemMelnBaHnA
n pa36aBJ’IEHVIFI YTEYKN.

7.2 OcHOBHbIe TUMbl BEHTUNALWUN

7.2.1 OBbwwme TpeboBaHUA

Pasnu4atoT ABa OCHOBHbIX BUAa BEHTUIALMWNA:

a) eCTEeCTBEHHYIO;

b) uckyccTBEHHYO (MMM MPUHYOUTENBHYH), ODLLYH ANS 30HbI UM MECTHYH ANA UCTOYHUKA YTEYKU.

7.2.2 EcTecTBeHHas BEHTUNALMUA

EcTecTBeHHaa BEHTUNALMA B 30aHUAX BO3HUKAET U3-3a pa3sHMLUbl OaBNeHUA, BbI3BAHHOW BETPOM W/uUnn
pasHuLen Temnepartyp (BEHTUNALWS, Bbl3BaHHASA €CTECTBEHHBIMW NOABEMHBIMUW cunamu). EctecTBeHHas BeH-
TUNSALKUA MOXKET BbiTh 3¢ heKTUBHON B ONpeferneHHbIX CUTyaLMsax BHYTPY NOMeLLeHUn (Hanpumep, korga 3ga-
HWe UMeeT OTBEPCTUA B CTeHax W/Mnu kpeiwe) Ana GesonacHoro pazbaBneHust yTevek.

lNpumepbl ecTeCTBEHHOW BEHTUNALMN:

- OTKPbLITOE 30aHWe, B KOTOPOM C Y4€TOM OTHOCMTENMbHOW NIOTHOCTW ras3oB W/WMWM NapoB MMERTCH OT-
BEPCTWS B CTEHAX W/WMW Kpblle, pasMepbl U PacnonoXeHWe KOTOPbIX NO3BOMNSAKT MPOBOAWTL BEHTUMALMIO
BHYTpMW 30aHUs1, KOTOpPOE, B CBOK Oo4epedb, B LUenax knaccudukauum B3pbiBOONacHbLIX 30H paccMmarpuBaeTtcd
Kak NpoCTPaHCTBO Ha OTKPbLITOM BO3OYXE;

- 3[aH1e, KOTOPOE He pacCMarpuUBaeTCsl Kak NPOCTPAHCTBO Ha OTKPLITOM BO3[YXE, HO MMEET eCTECTBEH-
HYH BEHTUNALWK (0BbIYHO MEHBLUYHD, YeM Y OTKpPbLITOro 3aanuns), obecnedynBaemMyro NOCTOAHHLIMU OTBEPCTU-
SAMWU O BEHTUNALNNA.

[Mpn paccMoOTpeHUU ecTecTBEHHOW BEHTUMALWK B 30aHUSX cnegyeT yuuTbiBaTh, YTO MiaByvecTb rasa
MNKn napa MoxeT OblTb 3Ha4YUTEeNbHbIM (PaKkToOpoM, U MO3TOMY CrledyeT OpraHM3oBaTb BEHTUASILUMIO, CNOCob-
CTBYIOLLYIO paccenBaHuio 1 pasbaeneHuto. [Npu HamMuYMKM YTEYKM rasa unu napa, KotTopblid umeeT BonbLuyto
MINN MEHBbLUYK MMOTHOCTbL MO CPaBHEHUKD C BO3OYXOM, AaBneHue cmecu B paboyem npocTpaHcTee BOGNuM3n
OTBEPCTUIA TaKXKe MOXET MCNOMNb30BaTLCH ANA cOo34aHMs COBCTBEHHOM BEHTUMSALNMN.
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CKopocCTb eCTEeCTBEHHON BEHTUMSALMK MO CBOEM NpMpoae o4YeHb U3MeH4YuBa. Ecnv pasbaBneHue yTedku
NPOWUCXOANT 3a CHET eCTECTBEHHOW BEHTUNALKWKW, OANA onpegeneHna MHTEHCUBHOCTU BEHTUNAL MK NpeanoyTu-
TENbHO paccMaTpyBaTh HAUXYALIMA cLeHapuil. Takon cueHapuin 3aTeM npueeneT K Bonee KOHCEPBATUBHON
OLIEeHKE YPOBHS PUCKOB, KOTOpAasi KOMMNEHCUPYET U3NULLHE ONTUMUCTUYHBIE NPEeANONoXeHUs, coenaHHble npu
OLIEHKE CKOPOCTWU BEHTUMSALNMU.

EcTb HekoTopble cuTyauun, Tpebyowme ocoboro BHUMaHWA. 3T0 0CcOBEHHO akTyarnbHO, KOT4a BEHTU-
JISILLMOHHBIE OTBEPCTUSA PacrnonoXeHbsl B OCHOBHOM Ha OAHOW CTOPOHE 34aHWs Mnn 060mnoYkn oGopynoBaHus.
Mpu onpefeneHHbIX HebnaronpUATHBIX YCNOBUAX OKPYKaloLLEer cpelbl, HaNnpUMep B BETPEHbIe AHW, KOTAa Be-
Tep OyeT Ha BEHTUIMPYEMYHO NMOBEPXHOCTL 0DOMOYKN, ABUMKEHWE HAPYXHOTO BO34yXa MOXET NpenaTcTBOBaTh
paboTe MexaHuama TennoBOi NNaBy4YeCcTy ra3oBblX cpeld. B aTux ycnoBusx ypoBeHb (pakTuyeckas MHTEHCUB-
HOCTb) BEHTUNALKWK U CTENEHL €€ NPUIOAHOCTK ByoyT HU3KMMU, UYTO B CBOK oYepenb NpUBeaeT K HeobXoanumo-
cTu Gonee cTporow Knaccudpukaumm.

7.2.3 UckyccTBeHHaA BEHTUNAUMA

7.2.3.1 Obwwe TpeboaHua

OBwxeHue Bozoyxa, HEOOXOOMMOE ONs BEHTUNALMMK, TakKe MOXeT ObiTb 06ecnevyeHo MCKYCCTBEHHbI-
MW cpeacTBaMu, HanpuMep BEHTUNATOPaMW UMK BLITSXKAMKW. XOTS MCKYCCTBEHHAs BEHTUNALKWSA B OCHOBHOM
NPUMEHAETCS BHYTPU KOMHAaTbl UMK 3aMKHYTOrO NPOCTPAHCTBA, €€ TaKKe MOXHO NPUMEHSATL B CUTYaLMUsX Ha
OTKPbLITOM BO3AyXe, YTODbl KOMNEHCMPOBAaThk OFPaHNYEHHOE UK 3aTPyLHEHHOE ABUXEHWE BO3ayXa U3-3a npe-
NATCTBUN.

WckyccTBeHHas BEHTUNALMA MoxeT OblTb obLyein (Hanpumep, uenoe noMeLleHue) Mnnm MecTHOW (Ha-
NpUMEp, BbITSDKKA OKOINO TOYKW YTEYKW), MU ANA KaXO0W M3 HUX MOryT ObiTb NOAXOAALLMMW pa3Hble CTeNeHu
OBWXEHWUS BO3dyXa U 3aMeHbI.

[Mpy NpUMEHEHWW UCKYCCTBEHHOW BEHTUNSALMWU JOCTUrAETCA:

- CHWXXEHWe Knacca U yMeHbLUeHWe pa3MepoB 30HbI;

- YMEeHbLUEHWE BPEMEHWN NMPUCYTCTBMA B3PbIBOONACHOW ra3oBoOM Cpeabl;

- NpepoTBpalleHe obpasoBaHUSA B3pbIBOONACHOW ra3oBOW cpefbl.

7.2.3.2 OcobeHHOCTU UCKYCCTBEHHOW BEHTUMALMMN

WckyccTBeHHasa BeHTMNAUUSA MoxeT obecneunTb 3hEKTUBHYIO U HAOEXHYH CUCTEMY BEHTUNALUK B
nomeLleHnn. [Insa cucTemM UCKYCCTBEHHOW BEHTUMALMW cniegyeT yunuTbiBaTh cnegyrole ocobeHHOCTH:

a) knaccudprKauma BHYTPEHHEN YacTW BbITSKHOM CUCTEMbl M HEMOCPEACTBEHHO 3a MpedenaMu TOYKW
pa3rpy3kut BbITSXHOW CUCTEMbI U APYTUX OTBEPCTUN BbITAXHOW CUCTEMBbI;

b) Ans BEHTUNALMM B3pbIBOOMNACHOW 30HBI BEHTWUMSLMOHHLIA BO3aoyxX 0Obl4HO cnepgyeT oTbwupatbh M3
B3pbIBOOE30MNAaCcHOW 30HbI C y4eTOM 3 deKTa BTATMBAHWUS HA OKPYXKaLL Y0 30HY;

C) nepen onpefeneHVeM pasMepoB W KOHCTPYKLMM BEHTWUMNSAUMOHHOW CUCTEMbI cnegyeT onpefenuTb
MeCTOMNOMNOXeHWe, CTENEHb YTEYKWU, €€ UHTEHCUBHOCTL U CKOPOCTh.

Kpome Toro, Ha Ka4eCTBO CUCTEMbl UCKYCCTBEHHOM BEHTUNALMM OyayT BAMATL creayowme akTopbl:

a) ropr4me rasbl U napbl 0ObIYHO MMEKT MIIOTHOCTL, OTAMYHYK0 OT MMOTHOCTM BO34yXa, MO3TOMY OHM
MOFYT HakannueaTbcs BOMM3WM Nofa UKu NoTosika 3aMKHYTOro MpOCTPaHCTBa, rae ABMKEeHWe BO3dyxa MOXKeT
BbiTb MEHbLLE;

b) 6r130CcTE MCKYCCTBEHHOWM BEHTUMSALMU K UCTOUMHWUKY YTEYKW; UCKYCCTBEHHAsS BEHTUNALUSA PSAOM C UC-
TOYHMKOM yTeuku 0bblvHO Byaet 6onee ahdekTUBHON 1 MoXeT noTpeboBaTbCa Ans HeOBXOOUMOro KOHTPOS
OBWXEHWHA rasa unu napa;

C) U3MEHEeHUs NIIOTHOCTK raza B 3aBUCMMOCTM OT TemnepaTypbl;

d) NpenaTCTBUSA M NEeperopogky MOryT NMPUBECTM K YMEHbLUEeHUIO UMK a)e OTCYTCTBUI0 OBUHKEHNSA BO3-
Oyxa, TO eCcTb K OTCYTCTBUIO BEHTUNSALMN B ONpederneHHblX YacTax NoMeLLeHUs;

€) TypBbyneHTHOCTL M LIMPKYNALKUS BO3OYXa.

Bonee nogpobHas HdopMauus npuBeneHa B npunoxeHuu C.

CnenyeT y4uTbiBaTb BO3MOXHOCTE UMM HeODXOOMMOCTb PeuupKynsuMn Bo3gyxa B BEHTUIISLMOHHOM
YyCTPOMCTBE. OTO MOXET MOBNUAThL Ha (POHOBYO KOHLEHTPauuio 1 3heKTUBHOCTb CUCTEMbI BEHTUIIALMK A5
YMEHbLUEHWIA B3PbIBOONACHOW 30HbI. B Takmx crnyyasx MoxeT noTpeboBaTbCs COOTBETCTBYHOLLEE U3MEHEHWE
Krnaccudukauum B3pLIBOONACHOW 30HLI. Peunpkynsauns Bo3ayxa Takke MOXeT noTpeboBaTbCs B HEKOTOPbIX
obnacTtax NpUMEeHeHWn, HanpMMep ONA HEKOTOpLIX NpoueccoB unu ans obecnedeHus notpebHocTen nep-
coHana unu obopynoBaHWA Mpu BbICOKUX MMM HU3KMX TEMMNepaTypax OKpyXalLlen cpelbl, koraa Tpebyetcs
OOMONMHUTENbHOE OXNaXAeHWe Win Harpes Bo3gyxa. Ecnu TpebyeTcsa peumpKynsauns Bosgyxa, MOryT TakkKe
noTpeboBaTbCA 4OMOMHATENbHbIE Mepbl He@30MacHOCTM, HanpuMMep rasoaHanM3aTtop C 3acNoHKaMW, KOHTpO-
TIMPYIOLWWMW NPUTOK CBEXKEro BO3OyXa.
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7.2.3.3 TpumMmepbl NCKYCCTBEHHOW BEHTUNALNN

Mpumepom oBLLEeR MCKYCCTBEHHOW BEHTUMALMA MOXET BbITh 30aHne, B CTeHaxX W/UIv Ha KpblLLle KOTOpPOo-
O YCTAHOBMEHbl BEHTUMAATOPb! AN yNyYlleHUs obLen BeHTUAALMK B 30aHUN.

BeHTUNATOPLI MOTYT UMETb ABOWHOE HasHadeHue. OHWM MOTyT YBENWYUTL NOTOK BO34yXa Yepes 3gaHue,
nomMoras yaanutb ras u3 3gaHusi. BeHTUNSTOpbl B 30aHny Takke MOryT yBennyiuBaTe TYpOyrneHTHOCTb 1 cro-
cobcTBOBaTL pacTBOpPeHUo obnaka, KOTopoe HaMHOMo MeHbLLE MOMEeLLeHWs!, B KOTOPOM OHO HaxoauTcs, axe
€Cnu ras He BbIBOOWTCA M3 KOMHATbI. BeHTUNATOPLI TakeKe MOTYT ynyylnTs pa3baBneHue 3a cyYeT yBennYeHus
TypByneHTHOCTM B HEKOTOPbLIX CUTYaLUAX HA OTKPLITOM BO3JYXe.

MeCTHOI UCKYCCTBEHHOW BEHTUMALMEN MOXET ObITh:

a) cucTema yoaneHus Bosgyxa/napa, NpUMeHsemMas K TeXHONormyeckoMmy obopyaoBaHUK, KOTOPOe He-
NnpepbIBHO UMK NepUogMYecKn BolAensaeT ropoyumi nap;

b) cuctema NpuUHYgUTENEHOM UMK BLITSXHOW BEHTUNALMMK, NPUMEHAeMan B MeCTHOW 30He, rae B npo-
TUBHOM CIy4yae MOXET BO3HMKHYTL B3PLIBOOMACHAasA razoBas cpeaa.

Bonee nogpobHag uHdopmauua npueseneHa B C.4.

7.2.4 CteneHb paz6baBneHun

O heKTMBHOCTL BEHTUNALMM NPU KOHTPOMNE paccenBaHust U ANUTENBHOCTU NPUCYTCTBUSA B3pblBOOMNAC-
HOW cpedbl ByOeT 3aBUCEThL OT CTEMeHW pa3baBneHusi, NPUrogHOCTM BEHTUMALMW U KOHCTPYKUMKU CUCTEMBI.
Hanpumep, BeHTUNALMKM MOXET ObiTb HEAOCTATOYHO AN npeaoTBpalleHa 0bpa3oBaHMA B3pLIBOOMACHOWM
cpeabl, HO MOXeT ObiTk AOCTATOYHO, YTOOLI M3bexaTk ee CoXpaHeHus.

CrteneHb pasbaBneHus — 370 NoKasaTesNb CNOCOBHOCTH BEHTUMNSILMWA MW aTMOCHEePHbIX YCIIOBWIA pas-
©aBWTb yTevky Ao GesonacHoro ypoBHs. CrefoBaTtenbHo, Npu Donblor yTeyuke byget bonee HU3Kasa cTeneHb
pasbaBneHust 4ns 4aHHOW CUCTeMbl BEHTUIIALUK UK aTMOCdepPHbIX YCNOBMIA, a 6onee HU3KWIA ypOoBeHb BeH-
TURALWK COOTBETCTBYET Donee HM3KoM cTeneHy pasbaBneHns Ana AaHHOrO pasmMepa yTeuqku.

Mpu NpuMeHeHUW Apyrux cnocoboB BEHTUNSALMMW, HanpUMep OXMadK4alLKUX BEHTUNATOPOB, cneayeT
no3aboTWUTbCs O NPUIOOHOCTU BEHTUASAUMK. BeHTUnsaLumMa ona gpyrux Lenen Takke MOXeT BNuaTb Ha pasbas-
neHue Kak nofoXunTenbHo, Tak U oTpuuaTenbHO.

CrteneHb pa3baBneHuns Takke BiuaeT Ha 00beM pasbasneHunsa. O6bem pasbaBneHust paBeH oObeMy, Ko-
TOPbIA MOXeET ObIThb BbILLE YPOBHSA HMKHEro KOHLEHTPaLMOHHOTO Npeaena pacnpocTpaHeHns niaMeHu, BKIO-
yasa nwboi koadpduumeHT 6e30nacHOCTH, TO €CTh 00beM, KOTOPLIM MOXET ObITk roptounm. OOHaKo rpaHuLa
B3PbIBOOMACHOW 30HbI JONOMHUTENBHO YYMTbIBAET Apyrie hakTopbl, Takue Kkak nioboe BO3MOXHOE OBVWKEHWNE
YyTEYKW, TO €CTb HarnpaBleHne N MHTEHCUMBHOCTb YTEYKM U OKpyXarwllero cdbbema Bozayxa. B aTtom cnyvae
B3pblBOONacHas 30Ha 06bl4HO HamHoro bonbwe, 4em obbvem pasbaeneHus. 3aBucumocTe ob6bema pasbaene-
HWS ¥ KNaccuuKauMu B3pbIBOONACHbIX 30H CXEeMaTMYHO NoKazaHa Ha pucyHke 1.

Ob6vem pasbasneHns BspbieoonacHas 30Ha

OBvem pasbasneHns w B3pblBOONacHaga 3oHa

U,, — CKOpOCTk BETpa Ha 3afaHHOM MCXOOHOM BbICOTE MMM CKOPOCTL BEHTUMALMM NPU 3a0aHHOR yTeuke; MY — NCTOYHUK yTeukn

PucyHok 1 — Obbem pasbasneHust
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CTeneHb pasbaBneHus GydeT 3aBUCETb He TOMbKO OT BEHTUMALMMW, HO TakKe OT Xapakrepa 1 Thna oxu-
AaeMoii yTeuku raza. HekoTopble yTedku, HanpuMep yTeuyka ¢ HU3KOM UHTEHCUBHOCTLIO, ByAyT YMEHbLLUATLCS
3a CHET YCUMMEeHHOW BEeHTUNAUWMW, APYrMe — B ropasfo MeHbLUe CTeneHWu, HanpuMep yTedka C BbICOKOW MH-
TEHCHBHOCTbLHO.

Lnpoko npuMmeHsieMble cTeneHn pasbasneHus ykasadbl B C.3.5.

8 Knacchl 30H

8.1 Obwwune TpeboBaHuKA

BeposaTHOCTL NPUCYTCTBUA B3pbIBOOMACHOW ra3oBoW cpefibl B 30HE, a crejoBaTeribHO U ee Krnacc, 3aBu-
CAT B OCHOBHOM OT CTEeNneHn YTe4K U YPOBHA BEHTUINALNN. BolgensioT cnegywuwne Knaccbl B3pbiBOONACHbIX
30H: 30Ha Knacca 0, 30Ha knacca 1, 30Ha knacca 2. [pocTpaHcTBa, He KrnaccuuuMpoBaHHble KaK B3pbIBO-
onacHble, OTHOCATCA K HEB3PbIBOOMACHbLIM (B3Db[BOﬁeSOI’IaCHbIM) 30HaM.

Ecnu 30HbI, cozgaBaeMble CMEXHbLIM UCTOYHNKaMK YTE4YKM, COBMELLaTCA U NMPpU 3TOM OTHOCATCA K
Pa3HbIM KIiaccam (BI{HI'O‘-IE!FI TEMHepaTyprlﬁ Krnacc v rpynny OﬁODy,ElOBaHVIﬂ), obnacTb coBMeLlleHNA OTHOCAT
K KInaccy C 6onbWUM YPOBHEM B3PbIBOONACHOCTHU. Ecnn coBmelLaromecs 30Hbl OTHOCATCA K OOHOMY Knaccy,
obnacTb COBMELLEHNA OTHOCAT K 3TOMY Knaccy.

8.2 BnuaHwe cTeneHn UCTOYHMKA YTEUYKN

CyllecTByeT TpM OCHOBHbIX CTEMEHN YTEYKU, KOTOPbIE NepedvrcrneHbl HMXe B NOPAAKE YMEHbLUEeHWs Ya-
CTOTbI BO3HWUKHOBEHUS W/UNU NPOJOIMKUTENBHOCTU YTEUKWU TOPHYEro BelllecTBa:

a) NocTosHHAas yTe4ka;

b) yTeuka nepBoii cTeneHu;

C) yTe4yka BTOpPOW CTeneHwu.

CTOYHMK yTEUYKM MOXKET NPMBECTU K BOSHMKHOBEHMIO JIIOBOM M3 3TUX CTeneHein yTevkn unm K KomouHa-
LMW HECKOMBKUX CTEMEHEN YTEeYKM.

CTeneHb yTe4kM B OCHOBHOM OMpefensieT Knacc 30Hbl. B Xopolwwo BeHTUNMpyeMOM MoMeLleHun (Ha-
NPUMEP, HA OTKPLITOR NPOMbILLNEHHON NMNOLaAKe) NOCTOSIHHAA yTedka 0bbIYHO NPUBOAUT K Knaccudukauum
30HbI knnacca 0, yTeqkn NepBOi CTeNeHn — K 30He knacca 1 1 yTedkn BTOPOW CTeneHn — K 30He 2. [laHHoe
oblee NpaBUIO MOXET BbiTb MU3AMEHEHO C YYEeTOM CTeneHW pa3baBneHns U NpUroqHOCTM BEHTUNALMMK, KOTO-
pasi MoXeT NpyuBecTu k bonee unu MeHee cTporon knaccucdukauyum (cm. 8.3, 8.4 u npunoxeHue D).

8.3 BnusaHue pazbaBneHun

MNpw oueHke knacca 30Hbl He0BX0AUMO y4MTbIBaTh 3 (EKTMBHOCTL BEHTUNALMM UMK CTENEHb pasbas-
NeHus.

CpegHsas cTeneHb pasbaeneHust obblYHO NPUBOAMUT K 3apaHee onpederneHHbIM Knaccam 30H B 3aBu-
CUMOCTW OT BMOOB UCTOMHWMKOB YTeYkU. Bbicokasa cTeneHb pasbaBrneHusi No3BONWUT NPUCBOUTL KNMAcc 30HbI C
MeHee XeCTKMMK YCNOBUSMK, HanpuMep 3oHa Knacca 1 BMecTo 30HbI knacca 0, 30Ha knacca 2 BMECTO 30HbI
knacca 1 W gaxe 30Ha HE3HAYWTENbLHOWN NPOTSHKEHHOCTU B HEKOTOPbLIX cnydasx. C Apyroid CTOPOHbI, HU3Kas
cTeneHb pasbasneHns NpyvBedeT K NPUCBOEHUIO Knacca 30Hbl ¢ Bonee XeCTKUMK YCroBUMAMK (CM. NpUnoxe-
Hue D).

8.4 BnuaHwe npurogHoCTU BEHTUNALUMN

MpuUroAHOCTL BEHTUNALMKM BIMAET Ha Hanudue wnuv obpasoBaHMe B3pbIBOOMNACHOW ra3oBOW cpedbl U,
crnefoBaTenbHo, Ha Krnacc 30HbLI. 10 Mepe Toro Kak NpWrogHoCTb MW Hag4EeXHOCTb BEHTUMALMM CHIDKaeTCH,
yBENUYMBAETCA BEPOATHOCTL TOTO, YTO HE NMPOM30WAET paccenBaHue B3pbIBOONACHOW rasoBol cpeabl. 30HbI
GyoyT umeTk Goree XXecTKWIA Knacc 30H, T.e. 30Ha Kracca 2 MOXeT M3MEHUTLCA Ha Knacc 30Hbl 1 unu gaxe
knacc 3oHbl 0. PekoMeHgauum no npuroAHOCTU NpUBEAEHb! B MpUnoxeHun D.

MoapobHas nHdopMauusi o cnocobax obecnedeHns NPUrogHOCTM BeHTUNALKUK npueegeHa B C.3.7.1.

MpumeyaHue — ObbeauHeHue koHUENUUA 3chheKTUBHOCTA BEHTUNALUK U NPUFOAHOCTU BEHTUNSALMA NPUBO-
OWUT K Ka4ecTBEHHOMY METOAyY OLeHKM knacca 3oHbl. bonee nogpobHaa uHdopmMauus npueseaeHa B npunoxeHun D.
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9 Pasmepbl B3pbIBOONACHOW 30HbI

PasmMepbl B3pbIBOOMNACHON 30HbI 3aBUCAT OT Npeanonaraemoro Uy pacCinTaHHOTO PacCTOAHWS, Ha KO-
TOpPOM CylUuecTByeT B3pbiBOONAcHas rasoBas cpefa [0 TOro, kak oHa OyneTt pasbaeneHa B BO3QyXe [0 KOH-
LEeHTpaLUKN HIKE HUKHErO KOHLEeHTPaLMOHHOro npeaena pacnpocTpaHeHusa nnameHu. O6nacTk pacnpocTpa-
HEeHUs rasa UNu napa 0o ero pasbaBneHus 00 KOHLUEHTPaLUWKU HUXE HUKHETO KOHLEHTpaUMOHHOTo npeaena
pacnpocTpaHeHns NnaMeHn JoMKHa OLeHMBATLCS NPW y4acTuu aKecnepTa.

Bcerga HeoBxoaMMo y4MThIBaTL BO3MOXHOCTbL TOTO, YTO ras, KOTOPLIV TsKenee Bo3ayxa, MOXeT NpUcyT-
CTBOBAaTL Ha y4acTkax HWKe YPOBHA 3eMNK (HanpumMep, B KONoALax W KOTMoBaHax), U 4YTo ras, KoTopbli nerye
BO34yXa, MOXET NPUCYTCTBOBATL B MOMELLEHUAX Ha BbICOTE (Hanpumep, Ha Yepaakax).

Ecnun MCTOYHUK YTEYKM HaxoOouTca 3a npedenamu 30Hbl UMM B CMEXHOW 30He, NMPOHUKHOBEHWEe 3Ha4u-
TEeNbHOro KONMMYecTBa roplYero rasa WM napa B 30Hy MOXHO NpedynpeauTb COOTBETCTBYHOLKMMM cpeacTsa-
MW, Hanpumep:

a) MexaHU4YeckUMu NPensTCTBUSMU;

b) nopoepxaHueM 0OCTaTOYHOMO MNOBLILLEHHOTO AABNEHUS B aHHOW 30HE MO CPABHEHUIO CO CMEKHBIMU
B3pbIBOOMACHbLIMMW 30HaMK AN NPeaoTBpaLLEHMA NPOHUMKHOBEHWS B3PLIBOONACHOW rasoBo cpeap;

C) NPOAYBKOI 30HLI 4OCTATOYMHLIM MOTOKOM CBEXEro Bo3ayXa WiW 3alUTHLIM HErOPHYNM rasom, Hanpu-
Mep a30TOM WIK YITEKUCITLIM ra3om npu obecnedeHn HeobGXo0aMMOro NoToKa U MpKU NONoXUTENLHOM AaBne-
HUU, YTOBbI YMEHBLWNTE KOHLEHTpaL Mo NBoro NpUCYTCTBYIOLLErO ropioYero ra3a Wnu napa 4o HeB3pbIBOO-
NacHOM KOHLEeHTpaLuu.

MpumeyaHune — MNpumepom duandeckoro bapbepa ABNAETCH repMeTM4Hasa cTeHa 0e3 OTBePCTUIM MK apyrnx
NpenaTcTBUA, KoTopble ByayT orpaHM4MBaTL NMPOXOXAEHWE rasa WUnu napa npyv atMocgepHoM OaBMeHUW, TeEM CaMbiM
npenoTBpaLyas NPOHUKHOBEHUE 3HAYNTENBHOTO KOMMYECTBA rOPHOYEro ra3a unm napa B 30Hy.

Pasmepbl B3pbIBOONACHOW 30HbI B OCHOBHOM 3aBUCAT OT NMPUBEAEHHbIX HUXE XMMUYECKUX U U3NYECKNX
XapakTepucTWK, OJHa YacTb KOTOPbIX OTHOCUTCA K FOpPHYMM Matepuanam, a apyrasa — K TeXHONOrM4eckum
npoueccam (cm. pasgensl 6, 7 u 8).

Ons yTedek, roe LOCTYNHO TOMbKO HEBOMbLUOE KONMMYECTBO AN yTeYek, MOXeT ObiTb 4ONYCTUMO MEHb-
lee paccTosHWe AN AaHHoW yTedkn. B cnyvae Hebonblloro KonuyecTsa He criegyeT NPUMEHsITb GonbLUyio
4YacTb PYKOBOACTB B npunoxeHusix C u D.

Mpu HekoTopbIX ycrnoBuax Bonee Tsxenble, YemM BO3AyX, rasbl M Napbl MOTyT BeCcTW cebs kak nponu-
Tas KWAKOCTb, CTEKAOLWLAn ¢ YKNOHOB perbeda Yepes ApeHaxHble kKaHaBbl N TpaHweun gna Tpy6, u moryT
BOCNMaMEHUTBLCS B TOYKE, YAArEeHHON OT MCXOOHOWM YTEYKM, YTO yBEenu4MBaeT PUCK Ha BomnblUMX nrowaasx
3aBoga (cm. B.6). Mo BO3MOXHOCTM NNaHWpOBKa 3aBoga AoMmkHa cnocobcTBoBaTh ObICTPOMY paccenBaHWIO
B3PbIBOOMACHbLIX ra3oBbIX CPen.

30Ha C OrpaHNYEHHOM BEHTUAALMEN (HanpuMep, B yriybrneHnax unmn TpaHiwwesx), Kotopas B MPOTUBHOM
chnydae bbina 6kl 30HONM KNacca 2, MoxeT notpeboBaTek OTHECEHUS K 30He knacca 1; ¢ ApYrol CTOPOHbI, WMPO-
Kue Hernybokue yrnybneHus, ncnonb3yemMble OMs HACOCHbIX KOMMNEKCOB unu BpoHUpoBaHnus Tpyo, MOryT He
TpeboBaTb OTHECEHMS K 30HE Kracca C bonee XecTKMMK YCITOBUSIMMU.

10 JokymeHTauus

10.1 O6wme TpebGoBaHUA

Pasnu4yHble atanb npoeegeHnAa KJ'IaCC]/ICbVIKaLI,MVI 30H, uncnonb3yemasn MHd)OpMaL]MFl n orpaHnu4eHunA
OOMKHBI BbITh OTpa)eHbl B JOKYMEHTaLU UK. ﬂ,OKyMEHTaLI,MH no KJ'IEiCCVICbVII{aLI,VH/I 30H JOMKHa BbITh aI{TyaﬂbHOﬂ
W O0OIKHa BKNHOYaTb MeToa, VICFIOJ'Ib3yeMbII7I Ons KrnaccugukaumMn B3pbiBOOMACHbBIX 30H, U OOITXHA nepecma-
TpuBaTbCA NMpu KaxXgom naMeHeHMM yCTaHOBOK. CcbINKKU Ha BCHO HeOGXO,EI,VIM)/I'O MCNonb3yemMyr nHpopMaLno
OOIHbl ObITb npueedeHbl B JOKYMEHTauun.

I'IprepaMM Mcnonb3yemMbiX METOLOB U MHd’JOpMaLI,I/IM MOTYT BbITh:

a) YCINOBUA 3KCNnyaTaunn n TeXHONOrM4eCcKoro npouecca,

b) pekoMeHgauunn, cogepxawnecs B COOTBETCTBYHLWKUX NMpaBunax (Hopr\nax) W CTaHOapTax;

C) XapakKTepucTukn ancnepcr ra3a U napa v COOTBETCTBYHLLNEe pacHeThl;

d) pe3ynbraTtbl CPAaBHUTENBHOINO aHalr3a XapakTepUCTUMK BEHTUNALMKA U NapaMeTpoB YTEYKW rOpHYKXx
BelWeCTB O51A OLEHKN BCbeEKTMBHOCTM BEHTUNALUNN,
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e) nobble orpaHnyeHus N o6oCHOBAHWA OLEHKW, KOTOPbIE MOTYT NMOBMNWATL Ha Knaccudukaumio, Ha-
npyvMep ANst M3roTOBMNEHHbIX Y3MOB NMPY MOHTAXE Ha NPeanpusaTuum;
f) ceoicTBa BeLecTB, UCMONb3YEMbIX B TEXHOMNOMMYECKOM npolecce Ha yctaHoBke (TOCT 31610.20-1):
3HaYeHus:
MOMeKynsipHOW Macchl,
TeMNepaTypbl BCMbILLKH,
TemnepaTtypbl KUNEeHWs,
TemMnepaTtypbl CAMOBOCNNaAMEHEHHNS,
JaBneHus napa,
NMOTHOCTU Napa;
KOHLEHTPaLMOHHbLIX NPEAenoB pacnpocTpaHeHUs NnamMeHu,
rpynnbl B3pbIBOONACHbLIX CMECEN U TEMMNEPATYPHbIA Knacc.
WecTouHmk nHdopmauun (npaBuna, HaunoHanbHble CTaHAapThl, pacyeThbl) AomKeH ObiTb yKasaH B QOKY-
MeHTauuu AnsA Toro, 4Tobbl NPy Nocneaylowem paccMOTPEHUW NPUMEHEHHbIA MeToa Bbin iceH Anst nepcoHa-
na, NpoBoAsLLEro KnaccuuKauuo B3pbIBOONACHBIX 30H.

10.2 YepTexu, nepevyHn TeXHUYECKUX XapaKTepPUCTUK U Tabnuubl

[JokymeHTauns no knaccugukauum 3oHbl MOXET BbiTh NpeacTaBneHa Ha ByMaKHOM WM 3MeKTPOHHOM
HocuTEene W AOMMKHA XPaHWUTbCs Y aAMWHUCTPALUM COOTBETCTBYHOLLEN TEXHONMOrMYeCKON YCTaHOBKN U 06b-
eKTa.

BoamoxHble hopMbl O XpaHeHUs B NevyaTHOM BuAe ONS MNepedYuclieHHbIX BellecTB NpuBedeHbl B
Tabnuue A.1. ®opmbl 3anuceld pe3ynsTaToB Knaccudukalum B3pbIBOONACHLIX cpel U MiobbiX NocneayrLwmx
M3MEeHeHMWIn NpuBedeHbl B Tabnuue A.2.

UepTexu OOMKHbI COAepXaTb NNaHbl U NPOeKLn UM NPOCTPaHCTBEHHbIE MOAENW, Ha KOTOPbIX Nokasa-
Hbl KNacc U pa3mMepbl 30Hbl U yKa3aHbl TEMNEpaTypa caMOBOCMNNaMeHeHus1, TemnepaTypHbIi KNacc 1 KaTtero-
pUs ra3oBOM CMECK, ONpeaensitowWas rpynny v nogrpynny o6opynoBaHus.

Ecnu Ha pasmepbl 30Hbl OKa3biBaeT BMMsHWE Tonorpadus NoBepxXHOCTW, 3TO 0DCTOATENLCTBO TaKKe
OOIMKHO BObITh OTPaXeHo B AOKYyMEHTaLMK.

JononHuTensHO AOKYMEHTLI AOMKHbI coAepXaTh CredyLwyo MHopMaLnio:

a) pasMeLleHrne 1 onucaHne UCTOMHUKOB yTeYkK. [N KpynHbIX U CROXHbIX YCTAHOBOK UMW TEXHOMOrM4e-
CKMX Y4aCTKOB MOXET ObITb NMpaKkTUHECKW HEBO3MOXKHO OMPEAENUTEL UMW NPOHYMEPOBATL UCTOYHUKK YTEYKN, B
OAaHHOM Crny4ae MOXEeT NPUMEHATLCSA YNPOLEeHHbLIM MeToa cornacHo 5.4;

b) pacnonoxeHne NpoemMoB B CTPOEHUAX (Hanpumep, OBEPU, OKHA, BXOLAHLIE UM BbIXOOHblE OTBEPCTUS
CUCTEMbI BEHTUNALUN).

Mpw knaccudpmkaumm 30H NpennovTeHWe crefdyeT oTAaBaTh ODO3HAYEeHWSAM, YKAa3aHHbIM Ha PUCYH-
ke A.1. O6bscHeHne yCroBHbIX 0603Ha4YeH JOMKHO ObiTh 4aHO Ha kaxgom YepTtexke. MoxeT noTpeboBaTh-
CSl UCMOMNb30BaHWe AONOMHUTENbHbIX CUMBOMOB, ecnu 0bopyaoBaHWe, OTHOCALLEECs K pasnuyHbiM rpynnam/
noarpynnam u/unu TemnepaTypHbIM KNaccam, UCNoNb3yeTcs B 30He 0OHOro knacca (Hanpumep, B 30He Knac-
ca 2 lIC T1 nnwm B 30He knacca 2 IIAT3).
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MpunoxeHune A
(cnpaBo4Hoe)

Pexomeunyemue chopmaTtel gna ocbopMmneHms OOKYyMeHTauuun

A.1 lMpegnoytuTenbHble 0603Ha4YeHUA NPU Knaccuukauum B2pbLIBOONACHLIX 30H

MpegnoytuTensHble 0603Ha4YeHWA NPMBEAEHEI HA pyucyHKe A.1.

O O 0O 000 0O0
OO 0O 000 0O0
O O 0O 000 0O0
OO OO0 O0O0O0

3oHa knacca 0

30Ha knacca 1

3oHa knacca 2

PucyHok A.1 — lNpeonovtuTtensHele 0603Ha4YeHMsa Npy knaccudrKkauumn B3pbIBOOMNACHLIX 30H

21

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 28 /99
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.10-1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=68531
https://gostexpert.ru/gost/gost-31610.10-1-2022?utm_source=pdf&utm_medium=68531&utm_term=page

2022

rocT 31610.10-1

‘l919nh0ed BH BALIGDD UM ‘BOLOIAEIUIOLOM MHO U2 ‘eunaedu BH BHLI9DD) G
1y auHaxouundu ‘w0 (e
"BEHLO9W BBHHOEL102/40M — |\ ‘BBIMQO BEHH28LO2/M0U — Q) ‘BEHHSE109108 — 3 I
"0d109Mad aordogl — | €B1 UITHHSKUKD — |0 '9LO0NTUX — YK ‘Bl — | I
(q
(e

"1y AnuugeL ‘wo
‘qHauaLD seadau — || ‘aHauaLd sedols — g {(seHHBOLo0U) BEHaIadaduaH — H

WLTBLHOE | MLrexnL
-ndol ou | -des ou 9.
(aBWH eLp ‘ouH | ‘edALed (q@Hhadau | (9/g) | (/)
BUHEBh -alrgeg -suge]f | -eumwa) g eda.10 mwihaLA | wihaLk | pu
-8WEE ULIN/M -ged (9BMH -aime8g BMMLD | 9LO0H | -halA | ouH
sunewdod (e W eooeLn | (59L00H | aHes -BOL1O ealosmes osenoidos | -udal -auo | gHeu | -awou | 8uHEeD
-HW BRIAd | -t909) | faHog adeneeq | eHog -8010 | -0dg | (UL | -0D exnLondaiedey dewoH | -dedey | -HaLH|, | -a1D | -ouoed | -MuUQ
BHOE BEHOBUOOBI9dE]g BUNBLUWLHEYG wendalew uihoido | VhalA YMHROLI|A aN
9l sk | vl | €1 2 | ouw ] oo 6 | 8 _ 4 9 s | v | | & b
BNaXD ‘BHOE
praldep BMEOHBLIA
8109Ma8 XMhoidol #ehaLA 80MMHKOLOW GHahada| | (|| 9LOBR — HOE XI9HOBUOoOgI9ded MMTIEXMGUOOELN OU ULIBLBEBHOL U SI9HHET 8I9HTOXO| — 2y BEMUUQE |
"BUHIUWMY 19dALEdBUNS L WBMHOhBHE BO9LEEOEILIOLD0E OHXOW MMEL1014A010 018 ndu OH ‘BolnToandu edeu BUHSUEET SNHShEHE OHKIGQQ (e
(x19HHED (BuHEE
NMHhOLOU -oAdogo A ‘BUH
‘denmdueH) | ooeLm euuAdl) B 9, ‘BUH -adumoed exAdeos
BUHEhOWEE WI9H MOBINO ‘9,02 | D, ‘BUH | -8HaweUU | O, ‘uA OJONOBRML WLOOHLOLL | (9Lrown/iy)
N BUNEN -dAL WOHOBLIO ndu ed -aumi -00B0WED | -mi9uo8 -BQeEUTE 3 CINHBITIOH EOOEW 8B100D
-dodoHu -edau -odladed ‘g0 | -eu auH | edAled edALled edAted | 1quodivurou | -Lo ou eeel BEHABL | UMMOSHh | SUHEHOH
selAdy -wa| | wsudolaley | WY % -euge] | -euwa] -aUna | -ouwe] | queleeedol| | 9looHLou] | -Aweuwopy | -uwuyx | -swuey
BE1OM0EI-X] dUMH (e9L00WaBdeUI| uevdalenw nuhoido | 3N
gl vl | £l zb | o oL | 6 8 [ 2 | 9 _ g v [ ¢ z b
‘BWBXD ‘BHOE
MeLldan IBMEO0HEBLIA

g10amag xuhoidol minlondariedex U 9Harada| | 1| 910 — HOE XI9HOBLOOgI9ded MUTTENUEGMODBLY OLl MLISLEEENOU U SI9HHET a19HToXo|) — L'y BNUUQge | &

™

GostExpert.ru
https://GostExpert.ru/gost/gost-31610.10-1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=68531
https://gostexpert.ru/gost/gost-31610.10-1-2022?utm_source=pdf&utm_medium=68531&utm_term=page

rocT 31610.10-1—2022

A.2 lMpegnaraemMsble chopMbl B3pbIBOONACHbIX 30H

Ha pucyHkax A.2—A.5 npueegeHsl npegnonaraemsle hopMbl B3pbIBOOMACHLIX 30H HA OCHOBE (DOPM yTEYKM, onpe-
JeneHHbIXx B B.6, koTopble MoOryT ObiTe MOSE3HbI MPU MOATOTOBKE YepTexel Mo knaccudukaumm B3pbIBOOMACHBIX 30H.
BrnunsiHne cTONKHOBEHUS YTEYKW C NPENSATCTBUAMW U BNMAHUE TONOrpadun He yuuTeIBaoT. BapbiBoonacHsle 3oHk!, 06paso-
BaHHbIE YTEYKOW, MOTYT TAKKe NPUBECTU K KOMBMHALMN pa3nuyHbix opMm.

Ona pucyHkoB A.2—A.5:

SR — WCTOYHKK YTEUKH;

p — OCHOBHOW pasMep B3pbIBOOMACHOW 30HbI, KOTOPbIA AOMMKEH ObITe ONpefeneH ¢ Y4eTOM MOBEAEHUS YTEYKN;

p', p" — BTOPWUYHbIE pa3Mepbl B3pbIBOONACHOW 30HbI, KOTOPbIE OOMKHbI ObITh ONpeaeneHsl ¢ y4ETOM MOBELEHWA
YTEYKU;

h — paccToaHve Mexay NCTOYHNKOM YTEYKU 1 YPOBHEM 3€MIW UMK NOBEPXHOCTU NOA YTEYKON.

unu

PucyHok A.2 — a3 nnu nap npu HA3KOM JABNEHWK (U NPY BLICOKOM [aBNEeHWU B Cryvae Henpeackasyemoro
HanpaBneHus yTeqku)
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MpumeyaHue — MNoBEPXHOCTE XMOKOCTU He ByaeT oBpasoBbIBATLCA B HOPMANbHbLIX YCMOBUAX NPU yTEYKE
B BMAE Kanerb.
PucyHok A.3 — a3 unu nap npu BbICOKOM OaBNEHUN
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3emMns

MpumeyaHue — MNoBepxHOCTL XUOKOCTU He ByaeT 06pa3oBLIBATLCA B HOPMArbHLIX YCNOBUSX NPy pasbpbiaru-
BaHuW. B gaHHOM cryyae HeoBXoOMMO YYUTBHIBATL AOMOMHUTENBHBIA UCTOYHUK YTEYKU.

PucyHok A4 a) — a3 unuv nap (CMKEHHbIA MpU JaBNEHWUU UMW OXNaXKOEHUN)

M

I puMmedaHune — MCTOYHMK pa36pbl3rMBaHMH ropr4ero eellecTBea He onpegeneH.

PucyHok A.4 b) — Ma3 unu nap (CKWKEHHbIA NpY OaBNeHWW UMK OXNaXKAeHUNU) NpK yTedke ¢ pa3bpblarmBaHMem

rl

3emns

PucyHok A.5 — loprodne KUOKOCTU (Hekunawasa ncnaputensHas
NoOBEPXHOCTbL)
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MpunoxeHune B
(cnpaBouHoe)

Oueuxa MCTOYHUKOB YTEYKHM

B.1 CumBonsl

Ap — nnowaab NoBEPXHOCTH, MZ;

Cy — koapduumeHT pacxoda (Ge3pasMepHblil NoKasaTerb), KOTOPLIM ABNAETCA XapakTepUCTUKON OTBEPCTUIA yTeqek
1 pacyeToB BNMAHUA TypbyneHTHOCTM U ckopocTu, obeivHo 0,50—0,75 ana octpeix otBepctui 1 0,95—0,99 ana
KpYITbIX OTBEPCTUN;

C, — yaenbHasi TENNOEMKOCTE NPy NocToAHHOM AasneHunu, /(kr x K);

y — MoKasaTerb NonuTponsl aguabaTnieckoro pacluMpeHns Mnu oTHOLeHWe yaerbHbIX TennoeMmxkocTelt (6eapasmep-
HbI MokKasaTens);

— MOMeKynspHas macca rasa, Kr/kMmornb;
p — [aBneHue BHYTpW pe3epeyapa, [a;
Ap — nepenapg faBfeHWs OKOMO OTBEPCTUSA, Yepe3 KOTOpoe NPoUCXoauT yTeuka, MNa;
p, — atmocdepHoe aasnexue (101 325 Ma);
p. — KpuTudeckoe nasnexwve, MMa;
p, — AaBneHue Napos XWOKoCcTv npu Temnepatype T, Ma;
— 0BBLEMHBIN PacxXos roploYero raza oT UCTOYHUKA, MI/c;
YHUBepcanbHas razoBasi noctosHHasa 8314,5 Ix/(kmonb x K);

L S
|

— MNOTHOCTB XWAKOCTU (Macca Ha eguHuLy obbema, Kr/m3);

— NMNOTHOCTHL rasa Unv napa B yCroBMAX OKPY>KaloLeii cpeasl, Krim?;

— nnoLlagb NoNepeyHoro CeHeHNs NPoema, Yepes KOTOPbIN NPOMCXOOMT YTedKa HUOKoCTI, MZ;
— Temneparypa okpyxatollei cpeabl T, K;

— TemnepaTtypa BHYTPW pe3epByapa, rasa unu xugkoctu, K;

— CKOpOCTb BETpa y NOBEPXHOCTU BacceiHa ¢ XUAKOCTBI, M/C;

CKOPOCTb BblAeneHus X1MaKocTH (Macca 3a oguH pas, Kr/c);

— CKOPOCTb MCNapeHus XWaKoCTK, Kr/c;

— MacCOBbIN BbiBpoc rasa, kri/c;

NSSSF A0z
|

— KO3 hMLUMEHT CxuMaeMocTu (be3pazmepHblit).

B.2 MNpumepbl cTeNeHer yTEeYKH

B.2.1 O6wme nonoxeHus

MpumMepkl, Nnpveoaumble B B.2.2—B.2.4, He obAzaTenbHO NpegHazHavYeHbl AnsA NPAMOro MCNoNb3oBaHUA M MOTyT
ObiTb M3MEeHeHbl B 3aBMCUMMOCTW OT 0CODEHHOCTel TexHornorudeckoro obopygoBaHMa M YCNoeuid paboTbl. HekoTopble
BMAbl 000OPYOOBaHUA MOTYT MMETL HECKOMBLKO CTEMEHEH YTeUKU.

3HauyeHVa NapamMeTpoB B NpMBeaeHHLIX hopMynax cnenyet BuibupaTth Tak, YTobbl 06ecne4nTs COOTBETCTBYHOLLMIA
YPOBEHb OCMOTPUTENBHOCTM C ydeToM nwbon HeonpeneneHHoOCTU. Mcxogos u3 3TOro KOHKPETHbIE KO3(ULMEHTBI
©e30NacHOCTH He yKas3bIBakoT.

B.2.2 NCTOYHUKM NOCTOAHHOW YTEYKM:

a) NOBEPXHOCTbL FOPHOYEN KUOKOCTU B 3aKPbITOM pe3epByape C NOCTOAHHO OTKPbLITbIM B aTMOCepy BEHTUNALMOH-
HbIM KaHarnow;

b) NoOBepxHOCTL rOPHYE KWMOKOCTU B pe3epByape, KOTOPbIA OTKPLIT HEMPEPbLIBHO MMM B TEYEHUE AMUTENbHBLIX
NepUoaoB BPEMEHU.

B.2.3 UCTOYHUKM YyTEUYKN NepPBOM CTENEeHU:

a) YNNoTHEHWA HACOCOB, KOMMPECCOPOB MW KanaHoB C YTEYKOW rOptoMero BelecTBa B HOPMANbHOM PEXMME
paboThl;

b) ycTpoiicTBa oTaeneHus Bogbl B pe3epByapax C roptoduMM ra3oM Mnuv KMOKOCTbI, U3 KOTOPLIX BOZMOMXHA yTevka
roptoYero BelLecTBa B aTMOCHeEpPY B MPOLECCE BbiNycKa BOAbI B HOPMarbHOM pexume paboThl;

c) ycTpoiicTBa oT6opa npob, Yepes KOTOpble BO3MOXHA YTEYKa FOpIOYEro BELLECTBA B HOPMAarbHOM pexume
paboThl;

d) knanaHbl cbpoca, BEHTUIALUMOHHBIE KaHamnbl M OPYrMe OTBEPCTUS, Yepe3 KOTOPbIe BO3MOXHA YTEYKa rOpHYero
BELLIECTRA B HOPMansHOM pexrmMe paboThl.
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B.2.4 NCTOYHMKM YTEYKHU BTOPOW CTEeNeHn:

a) ynnoTHEeHWA HacoCOB, KOMMPECCOPOB M KManaHoB, Yepes KOTOpbIE YTeYKa ropYero BeLecTBa B HOPManbHOM
pexvmMe paboTbl He BO3MOXHA;

b) conaHukl, coeanHeHMsa 1 TpyOHbIE (DUTUHIK, YEpPe3 KOTOPbIE YTEYKA FOPHYEro BELLECTBA B HOPMAIIbHOM PEXUME
paboTbl HE BO3MOXHA;

c) ycTpoincTea oTbopa npob, Yepes KOTopbIe yTeYKa ropryero BelecTBa B HOpMansHOM pexume paboTel He BO3-
MOXHa;

d) knanaHbl cbpoca, BEHTUMNALMOHHBIE KaHanbl U Apyrue OTBEPCTUS, Yepes KOTOpLIe YTeuka ropoyero BellecTsa B
HOpPManbHOM pexume paboTbl HE BO3MOXHA.

B.3 OueHka cTeneHen yTeuku

HenpasunbHasa oUugHKa CTENEHW YTEYKWM MOXET NOCTaBWTL NOA Yrpo3y pesynsTaT Beel npoueaypel. XoTsa cTeneHu
yTeuky onpegeneHsl (cM. 3.4.2, 3.4.3 n 3.4.4), Ha NpaKkTUKe He BCeraa Nerko oTNMYMTb OOHY CTEMNEHb YTEYKN OT OPYrOW.

Hanpumep, 0BbI4HO cyMTaETCS, YTO Kawaas yTeyka, KoTopas He NPoMCXOQUT NPU HOPMarksHOM peXuMMe aKcnyarta-
Luun, ABAAETCHA YTEYKOW BTOPOW CTENEHW, ¥ NpeanonoxuTensHas NpoaoKMTenbHOCTE yYTeuKn 0bblYHO NnpeHebpexuTens-
Ho mana. OgHako MPUHUMN YTEYKWM BTOPOW CTENEHW OCHOBaH Takke Ha NpegnonoXeHun, 4To yTedka Byger npoucxoanTb
TOMbKO B TEYEHME KOPOTKOro Nepuoga BpeMeHrn. 3To 03Ha4aeT, YTO NoTeHUMansHo NpogorkuTeneHan yredka dyaert naeH-
TUhMUMpoBaHa Nocne Hadana yTedku M Kak MoXHO ckopee ByayT npuHaTel Mepbl Mo ycTpaHeHuto. [Npu Takom npegro-
NOXKEHWUWM BO3HWKAET npobnemMa perynapHoro MOHWTOPUHIA W TEXHUYECKoro oB6enymnBaHns o6opyaoBaHUs U YCTAHOBKM.

OueBWAHO, YTO NPW OTCYTCTBMW PEMYNAPHOrO MOHWUTOPWMHIA U NNOXoro oBCny:KUBAHUA YTEYKW MOrYT ANMUTLCH Ya-
camu, eCny He OHAMW, npexae Yem ux obHapyxaTt. Takas 3afepxka obHapyKeHWa He 03Ha4YaeT, YTO UCTOYHUK YTEeYKM
crnegyet knaccuduuMpoBaTh Kak yTeuky NepBON CTEMNEHW UM HENPEPBIBHYIO yTeuky. EcTe Bonbluoe KonuyecTBO asToma-
TUYECKMX YAaneHHbIX YCTAHOBOK, rAe yTeYKa MOXKET NPUCYTCTBOBAaTE ANUTENBHOE BPEMA HE3AMEYEHHOW, HO AaXe Takue
YCTAHOBKM AOMKHBI KOHTPONMPOBATLCS W NPOBEPSATECA HA Pa3yMHOIN NOCTOAHHOWM ocHoBe. Takum obpasom, niobas oueHka
CTeneHW yTeYKW OMKHa OCHOBLIBATLCA Ha TLATENbHOM PAcCMOTPEHUIU M NPednonoXeHUn, YTO MOHUTOPUHT W NPOBEpKa
obopygoBaHWA 1 ycTaHoBKa ByayT BbINONHEHb! pasyMHbIM CNoco6oM B COOTBETCTBUM C TPEBOBAHWUAMM MHCTPYKLMWIA 13-
roToBUTENEN, COOTBETCTBYIOLMX NMPaBMN U NPOTOKONOB, a Takke Hadnexallen uHxeHepHow npaktuke. Knaccudukaums
B3PbIBOONACHbBIX 30H HE AOIMKHA CNY>XWUTb MPUKPLITUEM AMNS MIOX0ro TeXHUYecKoro obcnyxmeaHms, notpebutens 4OMmKeH
0CO03HaBaTb, 4YTO HeNpaBwunbHas NPaKTMKa MOXET NOCTaBWUTb MOA Yrpo3y NPUHATHIE OCHOBAHWA ANA KnaccuduKkaumm Bapbl-
BOOMACHbIX 30H.

EcTb MHOro cnyyaes yTeuku, KOTOpbIE, NO-BUAMMOMY, BMNOMHE MOTYT COOTBETCTBOBATE ONPEAENEHNI0 YTEYKU nep-
BOM cTeneHn. OgHaKko Npu TWaTENBHOM U3YYEHUW XapaKkTepa yTeuku MoXeT BblTe OnpeaeneHo, 4To yTeuka MoXeT npouc-
XOAUTb Tak 4acTo M HeNpeackasyemo, YTo HEBO3MOXKHO rapaHTUPOBaThk, YTO B3pbIBOONACHas cpeaa He ByaeT npucyTcTBO-
BaTb PAOM C UCTOYHWMKOM yTeYKW. B Takux cnyyaax onpegeneHne HenpepbiBHOW yTeuku MoxeT BbiTe Gonee noaxoasiimm.
CnepogaTteneHo, onpegeneHue HeEMPEPBIBHOW YTEYKM NOAPa3yMEBAET HE TOMBKO HEMPEPLIBHLIE YTEYKM, HO U YTEYKU C
BbICOKOW 4acToTon (cM. 3.4.2).

B.4 CymmMmupoBaHUue yTeyekK

B 3akpbITbiXx NoMeLLeHUsX ¢ bonee Yem OOHUM MCTOYHMKOM YTEYKWU AN ONpeneneHus Tuna v NpoTshKeHHOCTU 30HbI
YTEYKN BO3MOXHO NoTpebyeTca cyMMUpoBaTh Nepen onpeaeneHuem cTeneHn pasbasneHns 1 QOHOBOW KOHLIEHTpaLUK.

MOXHO NpeanonoXunTh, YTO NMOCTOAHHBIE YTEYKU BYOYT NPOUCXOAMTE BOMbLLIYH0 YacTb BpeMeHW, ECMNW HE BCE BPEMS,
1 NO3TOMY BCE YTEYKN HEMPEPLIBHBLIX OLLEHOK A0MKHbI ObITb CYMMUPOBaHbI.

YTeYku NepBoi cTeneHn NPONCXOLOAT MNPY HOPMAarbHOM peXxmMMe 3KCnnyaTtauuM, HO ManoBepoATHO, YTO BCE aTW UC-
TOYHUKK OyOYT BbINYCKaTLCA OAHOBPEMEHHO. 3HAHWA M OMbIT YCTAHOBKWU OOMKHbLI UCNOMbL30BaTLCA AN ONpenerneHus Mak-
CMManbHOro KONMM4ecTBa yTedek NepBoi CTEMNEHU, KOTOPLIE MOTYT MPOUCX0AUTEL OAHOBPEMEHHO B HAUMXYALLMX YCINOBUSIX.

[MpennonaraeTcs, YTO HE BO3HWKAET YTEYKU BTOPOW CTEMEHM NpY HOpPMAanbHOM pexuMe akcnnyaTtaumu. C yyetom
TOro, YTO ManoBEpPOsATHA O4HOBPEMEHHas yTedka bonee yem U3 OHOMO UCTOMHUMKA, HEODX0OWMMO YYMTBIBATE CaMYH KpY-
HYI0 YTEUYKY BTOPOI CTEMEHW.

CyMMUpOBaHWE UCTOYHUKOB YTEYKU C PErynapHO (T.e. npeanonaraemMoi) 4eaTensHOCTLI0 OOMKHO OCHOBLIBATLCA Ha
[JeTansHOM aHannae yCnoBuiA akcnnyartauuu. [Npu onpegeneHn CyMMUPOBaHHLIX yTeYeK (Kak No Macce, Tak 1 no obbemy):

- CyMMapHas MOoCTOsAHHAaA yTe4ka — 3T0 CYMMa BCEX OTAENbHbIX MOCTOAHHLIX YTEYEK,

- CyMMapHas yTeyka NepBoi CTEMeHW — 3TO CyMMa HEKOTOPLIX OTAEMbHLIX YTe4eK NepBoi CTENEHU BMeCTe ¢ 0b-
e MOCTOAHHOW YTEeYKOM,

- CyMMapHas yTedka BTOpPOW CTEMeHu — 3TO camas KpyrnHaa oTAenbHasa yTeuka BTOPOW CTEMEHW B COYETaHWM C
CYMMapHOW YyTEYKOW NepBOM CTEMEHK.

Ecnu oaHo 1 TO e roptodee BELLECTBO BbIOENAETCA U3 BCEX MCTOYHUKOB YTEYKM, TO CKOPOCTK YTEYKM (KakK no Macce,
Tak 1 No 06beMYy) MOXKHO CYMMUPOBAaTE HanpsiMylto.

OpHako koraa Belibpockl OTHOCATCH K pa3HbiM ropryMM BELLLeCTBaM, CUTYauus MoxeT BbiTe bonee cnoxHoi. Mpu
onpegeneHun cteneHy pasbaeneHus (cM. pucyHok C.1) xapakTepUCTUKM YyTEYKN AOMKHEI ObiTh ONpedeneHsl Ans Kaxaoro
roprYero BeLEeCTBa nepeq Ha4danomMm cymmupoBaHus. Heobxoamumo vcnonb3oBaTh YTEUKY BTOPOI CTEMNEHW C HAMBBLICLIMM
3HaYEeHUEM.
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Mpw onpeneneHnn boHOBOW KOHUEHTpauun [cMm. ypaBHeHue (C.1)] o6beMHble XapakTepUCTHKN YTEYKM MOTYT ObiTb
CyMMUpOBaHbl HanpsiMyto. KpuTuyeckas KOHUEHTpauwWs, ¢ KOTOPOW cpaBHMBaeTcs (DOHOBas KOHUEHTpauus, ABMAeTcH
NPONOPUUEN HWKHETO KOHLEHTPaLWMOHHOIO Npeaena pacnpocTpaHeHus nrnameHu. MNockonbKy Morno ObiTb HECKOMNBKO yTe-
YEK pasnuYHbIX TOPHOYNX BELLECTB, HUXKHEE 3HAYEHWE HUKHETO KOHLEHTPALMOHHOIO Npeaena pacnpocTpaHeHUsi nnaMeHn
cnepnyeT UCMONb30BaTh B KAYECTBE NMoKa3aTtens A8 CpaBHEHWS.

B obLuem, NOCTOAHHLIE YTEYKM U YTEYKWM NEPBOW CTENEHW NPEANOYTUTENLHO HE OOMKHLI pacnonarathcs B 30HaX C
HWM3KOW CTEeNeHbto pasbaBneHns. Mo NCTOYHUKK YTEYKM O0MMKHbI OblTh NEpEMELLEHbI, BEHTUNALMA OOMKHA ObITh yryy-
LIeHa UMK CTENEHb YTEYKM JOMMKHA ObITh YMEHbLIEHA.

B.5 Pa3smepbl npoeMOB U paguyc UCTOYHMUKA

Hawnbonee BaxHbIM CbaKTOpC)M, KDTOprﬁ HeoBXogMMO OLUEHUTE B CUCTEME, SIBIIIETCA AKBMBANEHTHbLINA paanyc npo-
eMa OnA CoOOTBETCTBYHLWEro MCTOYHUKa yTeYKK. OH onpenenaeT CKOpoCTb BbICBODOXAEHMSA ropro4yero sewectsa N TakKMm
06pa3DM, B KOHEYHOM WUTOre, TUN 30Hbl U NPOTAXXEHHOCTL 30HbI.

CKOpOCTb Bbl6pOC8 nponopunoHanbHa KBaapaTy 9KBUBanNeHTHOro pagnyca npoema. HebonbLwoe 3aHuKeHne aToro
3KBUBANeHTHOro pasmepa npoema, cnegosaTtenbHO, NpuBegeT K CUINBLHOW HegooueHKe pac4yeTHOro 3Ha4YeHWA CKOpPOCTU
YTEYKH, KOTOpOPI cnegyet naberatb. 3aBbilleHWe 3KBUBANEHTa pa3mepa npoema npreeeT K OCTOPOXHOMY pacyeTy, KOTO-
pblﬁl npuemnem no COGﬁpa}KEHMHM BesonacHocTH, OAHAKO CTeneHb OCTOPOXHOCTHW TaKkXKe O0MKHa 6bITb orpaHudeHa, no-
TOMY 4YTO 3TO B KOHEYHOM UTOre NpMBOOUT K Ype3MepPHO Bonbwmnm pasmepam 30HbI. I'IoaTomy HeobXogMMO MCMoNb30BaTh
TWarTtenbHO CﬁaﬂaHCMpDBaHHblﬁ nogxod npu oueHke pasMmepoB NpoemMoB.

MpumedaHue — XoTA UCMOMNb3YEeTCA TEPMUH «paguyc npoema», BONbLWMHCTBO HENPEeOHAMEPEHHBIX NPOEMOB
He MMEKT KPYIMon chopMel. B Takux criydasx NnpumMeHsaeTcsa KoadrUUeHT pacxoda B Ka4ecTBe KOMMEHCUPYIOLLEro YCro-
BUS ONA YMEHLLUEHNA CKOPOCTH YTEYKMN C Y4ETOM NPOemMa 3KBMBANEHTHOW Miowaan.

Ons NPOOOIMKUTENBHbIX YTEHEK N YTEYHEK nepaoﬁ CTeneHn SKBMBanNeHTHble pa3mMmepbl NPOEMOB ONpenenAarnTcd pas-
MEePOM U CbOpMOI;I BbINYCKHOIO OTBEPCTUA, HANpuUuMep pasnnyHble BEHTUNALMOHHbIE OTBEPCTUA W OblXaTellbHble KanaHbl,
rge ras BblgenAaeTrcAa B OTHOCUTENbHO NpenckasyeMbelX YCInoBMAX. CI'IpaBO‘-IHIAK Nno 3KBUBAINEHTHBIM pa3mMepamM NnpoemMos,
MOXHO Y4M1TblBaTb ANA yTe4eK BTOpOﬁ CTeneHu, BKNYeHHbIX B Taﬁnwu,y B.1.

Tabnuuya B.1— lNpegnonaraemoe nonepeyHoe CeMeHEe OTBEPCTUA OANA YTEYKA BTOPOA CTEMEHU

OueHKa yTeuxn

Tun obopynosaHus

Yactb obopynoeaHms

TunoBble 3Ha4YeHus
ANs YCNoBuUiA, Npu
KOTOpbIX pasmep
OTBEPCTUS YTEYKN
He yBenu4uTcs, S,

TwnoBsle 3Ha4YeHuUs
ANs YCNoBWA, Npu
KOTOpbIX paaMep
OTBEPCTURA YTEYKN

MOXET YBEMUYUTBCH,

TunoBble 3Ha4YeHUa Ana
YCNOBWK, NPW KOTOPbIX
pasmep OTBEPCTUSA YTEUKN
MOMET YBENUYUTHCH
[0 KaTacTpouUYecKnx

ANemMeHTbl Ha
ABUXYLLMXCA NMpuU
HU3KOKW CKOopocCTHn
HacTax

naHa

MM2 S, Mm2 pasmepos, S, Mm?2

YnnoTHsoLwne ®naHubl ¢ NPOKNagKon u3 20,025 0o 0,25 >0,25p002,5 CerMeHT Mexgy AaByms
ANEeMEHTbI Ha CXaToro BOMOKHA WIv no- bonTamu, YMHOXEHHbIA
cTaunoHapHbIX [OBHBIMK NpoKnagkamMm Ha TOMWWHY NPOKNagKu,
4acTax 0BbI4HO =2 1 MM

®naHuel co cnupaneHo- 0,025 0,25 CerMeHT Mexay AByMsi

HaBWTOW NPOKNAAKoOW WUnn BonTamu, YMHOXEHHbIV

nogobHbIMK NpoKNagkamMmm Ha TOMWWHY NPOKMagKy,

0BbIMHO = 0,5 MM

KonbLeBble npoknaakv 0,1 0,25 0,5

Oteog Tpybbl Manoro gw- 20,025 no 0,1 >0,1 0o 0,25 1,0

ameTpa go 5 mm@
YnnoTHawoLwme YNnoTHeHWE WTOKa Kna- 0,25 2,5 OnpegensieTca Ha OCHO-

BEe [JAHHbIX W3roTOBMTENS!
oBopyaoBaHns, HO He Me-
Hee, yem 2,5 mm2 9

KnanaHn
JaBneHns

ans
b

cbpoca

0,1 x (nnowanb
OTBEPCTUS)

He npumeHsieTcs

He npumeHsieTcs
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OkoHYaHue mabnuubi B.1

Tun obopygosaHus

YacTb obopynoBaHus

OueHka yTe4kn

TWnoBble 3HAYEHNA
Ons YCnoBuiA, npu
KOTOpbIX pasmep
OTBEPCTUA YTEHKN
He yBenu4uTes, S,
MmZ

TunoBble 3Ha4YeHUsa
Ansi YCNOBUiA, Npu
KOTOpbIX pasmep
QTBEPCTUSA YTEYKN
MOXET YBENUYUTLCS,
S, Mm2

TunoBble 3HaYeHWA Ans
YCNOBUI, NPU KOTOPbIX
pasmep OTBEPCTWS yTedku
MOXeT yBEJ’IVI‘-WITbCQ
[0 KaTacTpohuyeckmx
paamepos, S, Mm?2

YnnoTHAwLWme

LleHTpobexHble Hacockl U

He npumeHsaeTca

z1005

OnpegenseTtcss Ha OCHO-

3aMNeMeHTbl Ha
OBUXYLLMXCA MpK
BbICOKOW CKOpO-
CTU YacTAx

KOMMpeccopbI® BE JaHHbLIX M3rOTOBUTENSA
06opyaoBaHuMsi, HO He Me-

Hee, yem 5 mm2 d. &

2 PekoMeHOyeMble MoMNepeYHbie Ce4YeHuss OTBEPCTUIA OIS KOMbLEBbLIX COBAMHEHWH, pe3bBOBbLIX COBOMHEHMWIA, KOM-
NPECCUOHHLIX COedMHEeHWI (Hanpumep, MeTanMyeckie KOMNPeCCUOHHbIe (OUTUHIM) W BLICTPOpPa3bEMHBIE CoeanHe-
HWS Ha Tpy6onpoBoAax ¢ MarnbiM BHYTPEHHUM OUAMETPOM.

b 10T MYHKT OTHOCWUTCA HE K NONTHOMY OTKPBITUH KnanaHa, a K pa3fnyHbiM yTEe4Kam 1n3-3a HENCNpaBHOCTK ANEMEH-
TOB KnanaHa. ,D,J'Iﬂ KOHKPETHbIX I'IpVIMBHEHMﬁ MOXKET I'IOTpEﬁOBaTbCFl OTBEPCTUE C NOonepevyHblM CEHEHNEM Bonble, 4yem
npegnaraeTca.

C MopLuHeBbIEe KOMMPECCOPbI: KOPMYC KOMNPeccopa v UMNMHAPLI 06bIYHO HE NPOTEKALOT, a YNIOTHEHWS MOPLUHEBOrO
LUTOKA W pasnuyHble coeauHeHns TpyG B TEXHOMOTMHECKOM CMCTEME MPOTEKAIOT.

d NanHble nponaroanTens o60pyAOBaHNSA: ANS OLEHKW BO3AeRcTBNs TpebyeTcs COTPYAHUYECTBO C NPOM3BOAUTE-
nemM obopyaoBaHWA B Criyyae OXMOaemMoro oTkasa (Hanpumep, HanvymMe YepTexa ¢ AeTansamu, OTHOCALLMMKUCA K YNmnoT-
HUTEMNbHLIM YCTPOWCTBAaM).

€ KoHdurypauus TEXHOMOIMYECKON YCTaHOBKW: NMpY OnpefeneHHbIX YCnoBuax (HanpuMep, npeaBapuTensHoe WUc-
crnefoBaHve) onepaTUBHBIA aHanNW3 Ans onpegeneHna MakcuManbHO JONYCTUMOW CKOPOCTU BbIBpoca ropryero Belle-
CTBa MOXET KOMMEHCMPOBATL HEXBATKY AAHHLIX OT U3rOTOBUTENS 0BOpYAOBaHKS.

MpuMeyaHune — [pyrue TUNOBbIE 3HAYEHWUS UMW PEKOMEHZALMM MO YCMOBUSM 3P0O3MKA W PaspyLUeHWs Takke
MOHO HANTU B HALMOHATBHBLIX UMW OTPACNEBLIX NMPABUIaX, OTHOCALLMXCA K KOHKPETHLIM MPUMEHEHUAM.

Bonee HM3kve 3Ha4YeHna B AvanasoHe cnegyert BbI6HpaTb AnAa ngeanbHbIX YCJ'IOBI/‘II‘;‘I, B KOTOPbIX BEPOATHOCTE OTKa3a
Mana, HanpuMep akcnnyaTtaund Npy XxapakTtepucTukax 3Ha4YnTernibHO HMXKe 3adaHHbIX. bonee BbicOKWE 3HAYEHUS B ana-
nasoHe cnegyet BbIGHpaTb TOrga, Korga ycnoeusa akcnnyatauum BrmakuM K 3adaHHbIM HEGJ'IaFOI'IpVIFlTHblE YCnoBwnA, Takne
KaK BlflﬁpaLl,I/lﬂ, konebaHusa TemMneparTypbl, NNoxue ycnoeus oxpymaro;.ueﬁ cpelbl nK 3arpAa3HeHne ra3os, MOryT yBeNnU4inTb
BEPOATHOCTbL OTKa3a. Kak npaeuno, aBToMaTn4eckas yCtaHOBKa TpeﬁyeT 0cob0oro BHMMaHKA, 4TobbI M3bexaTb cueHapuesn
Cepbe3HbIX HEHCI'IpaBHOCTEﬁ. OcHoBaHue ans BblﬁOpa pa3Mepa OTBePCTUA OOIMKHO BbITb Hagnexawm 06p830M 3ano-
KYMEHTUPOBAHO.

B.6 Bugbl yTeuku

Ha pucyHke B.1 npuBeaeH obLUniA xapakTep pasnnyHbIX TUMOB YTEYKN.

28
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MCTOYHUK
YTEMKMN

PucyHok B.1 — Tunbl yTeuxku
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B.7 CKOpoOCTb YTe4YKu

B.7.1 O6wwue TpeboBaHUA

CKOpPOCTb YTEYKM 3aBUCUT OT TakMx NapaMeTpoB, Kak:

a) XxapakTep v TUM yTedkn

3TO CBA3AHO C (PU3MYECKMIMUN XapaKTEPUCTUKAMN UCTOYHMKA YTEYKWU, HAanpuMep, OTKpbITas NOBEPXHOCTL, HErepMe-
TUYHBIA (hnaHeL U T. 4.;

B) CKOPOCTb YTEYKK

[ns 0aHHOro MCTOYHMKA YTEYKM CKOPOCTb YTEYKW YBEMNWYMBAETCA C YBENMUYEHMEM OaBneHus yTedku. [103BykoBas
CKOpPOCTb YTEYKM rasa 3aBvcuT OT pabodero gaenenvs. Pasmep obnaka ropryero rasa wnv napa onpenernseTca CKo-
POCTbIO TOPHOYETD ra3a Wiy NapoBbIAENEHVEM W CKOPOCTbIo pa3baBneHns. @3 v nap, BbICBODOXKAAKLLNECA M3 YTEYKA C
BbICOKOW CKOPOCTbIO, YBMEKalT BO3OyX 1 MOryT caMmopacTBopuTeCcA. PacnpocTpaHeHne B3pbIBOONACHOW ra3oBon cpegel
MoYTW HE 3aBUCUT OT BO3AYLUHOrO notoka. Ecrnv BelwecTBo BbIGpackiBAETCA ¢ HU3KOW CKOPOCTLIO MMM ECIN ero CKOPOCTb
YMEHBLUAETCHA M3-32 CTONKHOBEHWS C TBEPALIM NPEAMETOM, OHO ByOeT NepeHoCUTLCH BO3OYLUHBLIM MOTOKOM, U €ro pas-
BaeneHwe n cTeneHb ByayT 3aBUCETE OT NMOTOKA BO3AYXA;

B) KOHUEHTpAaLMA

Macca BblgensemMoro roptoyero BELECTBa YBEMNUYMBAETCSH C KOHLIEHTpaLUMEl ropioYero napa unm rasa B BbICBOboX-
nalLlelncs cMmecwy;

r) NETyYECTb rOpYER HKUOKOCTH

370 cBAzaHo rmaBHbIM 06pa3oM ¢ AaBneHWeM napa W aHTanbnuen (Tennom) napoobpaszoeaHwa. Ecnu paeneHue
napa HeM3BeCTHO, TOMKY KMMEeHWs 1 TeMnepaTypy BCMbILKM MOXHO UCMOMb30BaTh B KAYECTBE OCHOBaHWS.

BapeiBoOnacHas cpefa He MOXET CYLLEeCTBOBaTb, ECMW TEMMNEpAaTypa BCMbILKW Bbille COOTBETCTBYHOLLErD MaKCH-
MarbHOro 3Ha4eHUst TEMNEpPaTypbl FOPHYEN KMAKOCTU (CM. NnpuMedaHre 1). Yem HXKe Touka BocnnameHeHus, Tem 6orb-
e MoOXeT BbITb NPOTHKEHHOCTb 30HbI. OQHAKO ecnu roprodee BeLLEeCTBO BbicBOBOXOaeTca B hopme TymaHa (Hanpumep,
npuy pacnbinexHnn), MoxeT 0Opa3oBaTbCA B3pbIBOONACHAA CPeAa HIKe TOHKW BOCNITAaMEHEHWA BELLECTBa.

MpumeyaHue 1— OnybnukoBaHHble TABNUYHbIE K AKCNEPUMEHTANBHBIE AaHHBIE O TEMNEPAaTYPE BCMbILLKA He
Bcerga oTobpakaloT TOMHblE 3Ha4YeHKs], M AdaHHble UCTbITaHWIA MOTyT OTNKYaTheCs. Ecnu To4HbIe 3Ha4eHWs TemnepaTypsi
BCMbILLKM HEM3BECTHbI, AOMNYCKAETCH HEKOTOpasi MOrpeLlHOCTE B 3adaHHbIX napaMeTpax. 3anac temnepatypsl + 5 °C ans
YUCTBIX XKMOKOCTEN — 3T0 BONbLUOK 3anac, a Ans CMeceill oH ABNAeTcH 0bbIMHbIM.

EcTb OBa UaMepeHusa TeMneparypbl BCMLILLKW: 3aKpbiTasd Yallka U oTKpbiTas Yaluka. [ns 3akpsiToro obopynoBaHus
(1 4TOBBI UMeTh BoNbLLUMIA 3anac 3Ha4YeHUA TEMNepPaTyphl) UCMOMNbL3YETCH TEMNEPaTypa BOCIIAMEHEHUS B 3aKPbITOM Yall-
ke. [Ins roptoyeit }UOKOCTA B OTKPLITOW YallKe [OMYCKAETCA UCMONb30BaTh TEMMNEPATYPY BCMBILKKA B OTKPLITON YallKe.

MpumeyaHue 2 — HekoTopble XKUAKOCTU (HANPUMEP, HEKOTOPLIE ranoreHUpoBaHHLIE YITMEeBOAOPOAbl) He 06-
nagarT TEMMNepaTypoi BCMbILLKW, XOTA OHM CNocoBHLI co3naBaTh B3pLIBOONACHYI ra3oByto cpedy. B aTux cnyyasx paBHo-
BECHYH TEMMNEpPaTypy *WOKOCTU, KOTOPAsi COOTBETCTBYET HACLILLEHHOM KOHLEHTPaLUMU Ha HUXHEM KOHLEHTPaLMOHHOM
npegene pacnpocTpaHeHus nnaMeHu, crnegyeT CpaBHUTL C COOTBETCTBYIOLLEN MakCcUMarbsHOW TeMNepaTypoi XUOKoCTY;

) TEMneparypa KUOKOCTK

MoBbiWeHWe TeMNepaTypbl KUOKOCTM YBENWYWBAET AABNEHWE napa, TeM caMblM YBEMWYMBAas BbIBPOC CKOPOCTM
W3-3a UCNapeHus;

€) TeMneparypa KUAKOCTW MOXET BblTb yBENUYEHa NOCMe ee BbiNycKa, Hanpumep ¢ NOMOLbBIO ropaYen NoBepx-
HOCTW MNW BbICOKOW TEMMNEPATYPLI OKpyxatoLei cpeabl. [Mpu ncnapeHny Takke ByOeT TEHAEHUMA OXNaXAEHWURA XUOKOCTM
A0 Tex nop, noka He ByAeT JOCTUIHYTO COCTOAHWE PABHOBECWUS Ha OCHOBE NMOABOOMMOM IHEPTUM 1 AHTAMNBMUN XKUOKOCTK.

B.7.2 UHTEHCMBHOCTL YTEYKM

B.7.2.1 Obwwue TpeboBaHun

GopMynbl U METOOVKM OLEHKW, NPeACTaBNEHHbIE B AaHHOM MPUNOXKEHUW, HE NpeaHa3Ha4YeHbl AN UCNoNB30BaHKA
Ha BCEX YCTAHOBKAaX M NPUMEHUMEI TOMBKO B OnpedeneHHbIX YCNoBUAX, YKa3aHHbIX B KaXOoM pasgene.

[MpymeHeHne dopmyn NO3BONAET NOMYYUTE OPUEHTUPOBOYHBIE pPe3yneTaThl, YTO CBA3AHO C OrpaHUYeHnsAMM, BO3-
HUKAIOLLMMU NPW NOMbITKE ONUCATh COXHbIE SBMEHWS C MOMOLLBI0 YNPOLEHHbIX MaTemaTnyeckux mogenei. [lonyckaercs
TaKKe NPUMEHATb Apyrve MeTodbl pacHeTa.

Creayiowme nprMepsl NOKasbiBalOT 3HAYEHUS MHTEHCMBHOCTK YTEYKM FOPIOYMX MKMOKOCTEN 1 ra3os. bonee To4Has
OUEHKa WHTEHCMBHOCTU YTEYKW BO3MOXHA C YYETOM XapakKTepucTWK NoBbiX NPOEMOB WM BAKOCTW XWOKOCTW WNWU rasa.
JanecHeilwee yTOYHEHME OLEHKM MHTEHCUBHOCTH yTeYKM BYOeT 4OCTUIHYTO C y4EeTOM CBOWCTBA NHOBbIX NPOEMOB U BA3KO-
CTW KMAKOCTU UNW ra3a. BA3KOCTb MOXKET 3HAYNTENBHO YMEHBLUWTE CKOPOCTE YTEYKW, ECMNU ONMHA NPOEMAa, YEPE3 KOTOPoe
BbIAENAETCA roplovee BellecTso, bonblue, Yem WrpKrHa npoema. ATu thakTopbl 06bIYHO Yy4MTEIBAIOTCH B KoadhcuumeHTe
pacxoga (Cy= 1).

KoachdhmumeHT pacxoga Cy ABMAETCA AMMUPUYECKMM 3HAYEHWEM, MOMYYeHHbIM Ha OCHOBE psfa 3KCNEepUMEHTOB
ANsi KOHKPETHbIX CNyYaes YTeukn U AN KOHKPEeTHbIX AeTaned oTeepcTuil. B peaynetate Cy MOXET NMPUHUMATL pasHble
3HAYEHWA ANA KaKO0ro KOHKPETHOro cryyas yTedku. KoaddurumeHT pacxoga Cy (He menee 0,99 — ana npeameTtos ¢ oT-
BEPCTUSMU NPaBUMLHOM (POPMbI, HAaNpUMep ANs BEHTUIMALNOHHBLIX OTBepCTU, U 0,75 — OnA HecTaHOapTHLIX OTBEPCTUIA)
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MOXET ObITb OCTAaTOYHO TOYHBLIM NMPUBAMKEHHBIM 3HAYEHWEM, €CMNW OApYras COOTBETCTBYOWas MHhopMaLmus oTCyTCTBYET
ANA NPOBeAEHWSA OLEHKN.

Ecnu C, npyMeHseTcs ANA pacyeToB, MCNoMNbL3yemMoe 3HaYeHWE A0MKHO NPUMEHSTLCS CO CCINKOW Ha noaxoasilee
PYKOBOACTBO MO NPUMEHEHMIO.

B.7.2.2 VHTEHCMBHOCTbL YTEMKM KUAKOCTK

VIHTEHCUBHOCTL YTEUKU XXWAKOCTH, Kr/c, oLueHWBaoT no copmyne

W =C,S2p - Ap. (B.1)

HNanee HeobxoaMMO onpeaenuTb MHTEHCMBHOCTL UCMIApeHWUA BbICBODOOMBLLEACH KUAKOCTA. YTeYKa XNOKOCTH MO-
XKET NPOoMCXOONTL B pasHbix dpopmax. MNpupoaa yTeuku 1 KonuyecTBo obpa3sytoleroca napa unv rasa Takke 3aBUCAT OT
MHOTUX hakTopoB. [NpyvMepkl yTeukn BKNOYaT B ceba:

a) AByxa3sHyr yTeuky (T.e. KOMBUHUPOBAHHYK YTEYKY KMAKOCTM W raza). KMakocTn, Takme Kak CXWKEHHBIA He-
TAHON ras, MOryT HaxoaUTLCA B rasoobpa3sHOM 1 B UOKOW ha3e HENOCpeACTBEHHO Nepes OTBEPCTUEM, YEpes KOTOpoe
NPOUCXOAUT yTeYKa, UK Nocne Bbixoda W3 HEro BCMeACTBME Pa3HbIX TEPMOLMHAMMYECKUX UMM MEXaHWUYECKMX B3anMO-
OelCTBUIA. OTO MOXKET NPUBECTU K 06paz0oBaHuIo Kanerb W CKOMMEHWIA KUAKOCTW, B PE3yNkTate Yero NocnenyeT KuneHve
XKWAKOCTW, KoTopoe Byaet cnocobcTROBaTL (DOPMYPOBAHMIO NapoBO3AYLIHOro 0bnaka;

b) ogHoMasHyo yTeuKy HeBOCNNaMeHSsLWEeNCs XMAKOCTW. [N »KMOKOCTeN C BLICOKMMKW TOYKaMM KUMEeHUs (Bbllle
TemnepaTtypbl Cpefbl) 3HAa4YMTENbHYH YacTb YTEYKM 00bIMHO COCTABMSAET XUOKMIA KOMMOHEHT. 3Ta yTevka MOXKET NPOMCXo-
OuTb B hopMe Mernkux kanenes, obpasylolmxcs nog Aencremem cTpyu. Beigenerve napa 6yneT saaBuceTts oT obpazoeaHus
CTPYW U UCMAPEHUA U3 TOYKM YTEYKM, OT MEMKUX Kanens Unu niboro nocnenyLwero CKONMeH1s XKUaKocTu.

W3-3a pasHoobpasunsa ycrnoBuin U NEpeMEHHLIX B HACTOALLEM CTaHOAPTe He NPUBOAMTCA METOAMKA OLEHKU YCIMOBUIA
obpaszoraHua napa. lNMpu ncnons3oBaHWKM cTaHgapTa cneayeT TwarenbHo BeibUupaTe NoAX0AALLYI0 MOOEMNb, YYUTLIBAS BCE
orpaHu4eHns aToM MOAEnu W/Mnm NpUMeHssa Hagnexalum 06pa3omM KOHCEepBaTUBHLIM NOAXoA ¢ NiobbiMK pedynstTatamiu.

B.7.2.3 MHTEHCMBHOCTbL YTEYKM ra3a Unv napa

B.7.2.3.1 Obwwue TpebosaHuns

MpuBeneHHbIe HKe OpPMYnbl NMO3BONKAKT NOMYYUTH NMPUEMMEMBIE OLEHKW MHTEHCWMBHOCTU YTEYKM razoB. Ecnn
NMOTHOCTL rasza NpuONMXaeTcs K NIOTHOCTW CXWMKEHHOTO rasa, TO YTedKy CnefyerT paccMaTpuBaTb Kak OByxdasHy
(B.7.2.2).

VIHTEHCMBHOCTL YTEYKM ra3a M3 pe3epByapa MOXHO OLEHUTb Mo aanabaTtnyeckomy pacluMpeHnto naeanbHoro rasa,
€CNKW NMNOTHOCTL rasa Nnof AaBMeHneM 3Ha4YUTENBHO MeHbLLE NAOTHOCTU CUKEHHOTO rasa.

CkopocCTb BbICBOOOXOAEMOTO rasa perynupyeTca 3acnoHKoW (CKOPOCTL 3ByKa), eCni JaBneHne BHYTpY pe3epeyapa
¢ rasom bonee p, (kpuTndeckoe gaenetue), Ma:

y +1 }':’(',IH}
Pe = Pqy (_J : (B.2)

2

Ins naeaneHoro raza gonyckaeTcs UCMONb30BaTh YpaBHEHNE
- M Cp .
Mc:p -R

MpumedaHue — [Ina GonblUMHCTBA ra3oB NpubnikeHHoe 3HadeHue p. = 1,89 p_ 0BbIYHO NPUMEHAIOT ANA
ObicTpon oueHKN. KpuTuyeckue aasneHus obbiYHO HU3KUE MO CpaBHEHUID ¢ BONBLUMHCTRBOM OBbIYHBIX pabovux AaBneHun,
NPMCYTCTBYKOLMX NPU NPOU3BOACTBEHHbIX Npoueccax. [laBneHne H1Xe KpUTUYeckoro aaeneHusa obeldHO HabnogaeTca B
KOHEYHbIX ra3oBbIX NIMHUAX ANA ckurarowero obopyaoBaHus, HanpuMep HarpesaTenu, Neyn, PeakTopbl NevYer CxUraHus,
ncnaputenemn, NaporeHepaTtopoB, KOTMNOB M ApYroro TexHonoruyeckoro obopynoBaHuga. Takoe OaBMneHue Takke MOXHO
HalTK B pe3epByapax ANA XpaHeHUs npu aTMocepHOM OABIMEHWUW C YMEPEHHBIM M3DbITOMHEIM AaBneHneM (0ObI4HO A0
50 klMa).

B cnepyiowmx opmynax koadUUNEHT CXMMaeMOCTU ANs uaeanbHblX rasoe paseH 1,0. [Ina peanbHbIX razos
KO3hhULIMEHT CHUMAEMOCTIN NPUHUMAET 3Ha4YeHUs HUKe unu Beiwe 1,0 B 3aBMCUMOCTM OT TWUNa rasa, 4aBrneHus 1 Temne-
patypsbl. na Hu3koro 1 cpegHero aaeneHua Z = 1,0 moxeT ObITb MCMOSb30BaHO Kak pasyMHoe NpubnmxeHHoe 3HaYeHue.
[na 6onee BbICOKMX OaBNeHWW, HanpuMep Boiwe 50 Bap, rae TpebyeTcs NOBbILLEHHAA TOYHOCTL, CneayeT NPUMEHSTL pe-
anbHbIA KO3 MULUMEHT CKUMAEMOCTU. 3HaYeHUs KoadhuLMeHTa CKMMaeMOCTM MOXKHO HAWTU B CNPaBoOYHOW NUTepaType
no CBOWCTBaM rasa.

B.7.2.3.2 VIHTEHCMBHOCTbL YTEYKM raza npu npeaensHoON CKOPOCTU ero MCTeYeHns (003ByKOBasa CKOPOCTb YTEUKM)

[MpepenbHasa ckOpoCTb BLIAENEHWA ra3a paBHa CKOPOCTM 3BYKa ONA AaHHOro rasa. To MakcMMarnbHasa Teopetuyie-
CKasa CKOPOCTb UCTEYEHUS.
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MHTEHCMBHOCTbL YTEUKM rasa U3 KOHTeNHepa, Kr/c, Npu NpeaenbHOR CKOPOCTH BblAENeHWs MOXHO ONpeneniTs ¢ Mno-
MOLLBH hopMYyTbl

(y—1}1’? Wy
W, =CySp ii [ Pa Pa i (B.3)
g ZRT v-1 p p

OGbemHbIN pacxoq rasa, m3/c, paBeH

Q=—2
= ) B.4
q P, (B4)

paM

RT,

roe Pg = Kr/m3.

MpumMeyaHue— Ecnm TemnepaTypa ra3a B BLIMYCKHOM OTBEPCTUU MOKET GbITh HUKE TEMNEPaTYPhl OKpYXalo-
e cpeabl T,, 3TO 4acTo UCTIONB3YETCH Kak paBHasi TeMnepaType rasa, 4tobbl 06ecnednTs NPUBMIKEHHOE 3HaYeHe Ans
YNPOLLEHWA PacyeToB.

B.7.2.3.3 MHTEHCMBHOCTL YTEYKM rasa Npu CKOPOCTH €ro UCTEMEHWS HKE NpeaenbHorn

[onpenensHas CKOPOCTL BblaeneHus rasa (cMm. B.7.2.3) — aTo CKOPOCTb €ro CTEYEHUA HUXKE CKOPOCTK 3ByKa Ans
AaHHoro raza. [laHHoe 3HauyeHWe — MakcvMMarbHas TeopeTudeckas CKOPOCTb MCTEYEHUS.

CKopocCTb BblaeNeHWs rasa U3 KoHTernHepa, Kr/c, 6e3 ee noralleHns MOXHO ONpeaeniTb C NOMOLLBH hopMynbl

y+1 (B-5)

W, = CySpyfy—oe
o= PNY ZRT

M [ 2 ]["”1)"‘("'1}
B.7.3 CkopocTb UcnapeHUs ¢ NOBepXHOCTU
[MoBepxHOCTM CNapeHnst MOryT ObITh PE3YNETAaTOM Pa3nvBa }UAKOCTW UKW YTEYKW B OrpaHU4eHHOW 30He UK 4YacTu
TEXHOMNOMMYECKOoW CUCTEMBI, B KOTOPOW roproyast XXUAKOCTb XpaHuTca unv obpabatsiBaeTcs B OTKpeITOM cocyae. OueHka B
3TOM pasgerne He NPUMEHSIETCH K pasnMeBaM C TOHKOW MOBEPXHOCTM, TaK Kak He MPUHUMAalOTCA BO BHUMaHWE KOHKpeTHbIe
thakTopbl, KOTOPLIE MOFYT MMETE OTHOLLEHWE K TAKUM pasnueam, HanpuMmep TepMOgMHaMUYECKUIA BBOA C MOBEPXHOCTU, Ha
KOTOPOW NponuTa }WAKOCTb.

[MpumevyaHmne 1 — [MoBepPXHOCTb, BO3HUKLLAS BCMEACTBME KaTacTpoMUHYECcKoro otkasa, He BxoguT B obnacTe
npUuMeHeHWa HacTosLWero cTaHgapTa (cM. pazgen 1).

B oTHOLLEHUW NPUBEAEHHOM HWKE OLEHKW COAENaHbl Cneaytowme npeanosiokeHus:

- rOploYee BELLECTBO UCMapsaeTCs, a He KMMWT, W LWNeid HaxoauTca Npy TemnepaType okpyxarowein cpeabl (daso-
Bble U TEMMNepaTypHble U3MEHEHUS MOTYT BbI3BATh M3MEHEHUS B OUCNEPCUU U CKOPOCTU UCNapeHns);

- npegnonaraeTcs, YTo UCNapstoLLeecs roployee BewWwecTBO MMEET OTHOCMTENbHO HU3KOe AaBneHve napa, cneno-
BaTeNbHO, KOHUEHTPaUKUs Ha Mnowaan NoBepxXHOCTW Takke HUM3Kas M CMecb BO3Ayxa ¢ napom obnagaeT HeWTpansHon
NNaByyecTblo;

- MOBEPXHOCTL XKMAKOCTK rmyOmHon 1 cm BeicTpo obpasyeTcs;

- MOBEPXHOCTU MOTYT UCMAPATLCA B YCNOBUAX OKpYy’Katowei cpedbl. Torga CKopocTe UCMAapeHnus, Kr/c, MOXXHO oLe-
HWUTL cornacHo chopmyrne

_ 18,3.1072 uWo,mApvao,ea?
¢ R-T '

(B.6)

MpumevyaHmne 2 — [laBneHne napa MOXHO OLEHUTL PasfUYHBIMKM METOLAMM, HaNpUMep Ha OCHOBe (DOPMYIbl
AHTyaHa.

Mpumevanune 3 — [pegnonaraertcs, 4To AaBNeHWe napa npu Temneparype kuneHusa coctaesnaet 101 325 MNa.
Mockonbky MAOTHOCTb Napa, Kr/M3, cocTaBnseT

pg =22
9 RT,’

Torga 06beMHas CKOpoCcTb UcnapeHusi, M3/c, NpUBNUanTenbHO pasHa

1815, 10-%uy, "8 A p, T,

B.7
9 110333 T (B.7)
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Mpumeyvanue 4 — MNockoneky p, YBENMUYMBAETCA NPW YBENMYEHUN TEMNEPaTypbl XUOAKOCTU, CKOPOCTL Kenape-
HUS B KOHEYHOM UTOre YBEMUUYMBAETCA NP YBENUYEHNM TeMMNepaTypbl XKUAKocTu T.

Ecnu NpeanonoXuTh, 4To NNolaas NOBEPXHOCTH ucnapeHus cocTaensaeT 1,0 M2, cKOpOCTb BETpa Y MOBEPXHOCTH
6accevrHa paBHa 0,25 m/c n TemnepaTypa X1OKOCTU paBHa TEMMNEPATYpPe OKpy»Kalollel cpedbl, Torgqa o6bemMHasa ckopocTb
ncnapenus, me/c, ByneT

6,15-10%p
Q= /0333 = (B.8)

PeaneHas nnowags NoBepxHOCTU JOMKHA 38BUCETb OT KOMMYECTBA NPONUTON XNOKOCTY U MECTHBIX YCIOBWA, Ha-
NpUMep YKIOH W HacklNb Ha MecTe pasnvea.

CkopocTv BeTpa ANs OLEHKW CKOPOCTW MCNapeHus AOMKHbI COOTBETCTBOBATL CKOPOCTSIM BETPA MPpU NOCNeayLLmX
pacyeTax 4nsa oueHku cteneHn pazbaeneHus (cm. C.3.4). MNpu ycuneHWn BeTpa ero cKopocTb YBENUYUT UCNapeHue, HO B
TO e Bpems aTo crnocobcTByeT pa3baBneHunio roployero rasa unv napa.

YpenbHaa o6bemMHasn CKOpoCTb UCNapeHus leAp, Mm/c

A u,, = 0,25 mfc
x 10 T= T,
4,0 T
l
|
[
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DNaenenwve p,, KPa

PucyHok B.2 — YaensHasa o6beMHasa CKOPOCTb MCMNapeHus XKMOKOCTEN

Ounarpamma Ha pucyHke B.2 ocHoBaHa Ha dropmyne (B.8). 3HavyeHua Ha BepTUKansHOW OCK OTHOCATCS K Niowaan
noeepxHocTi 1,0 M2. Takum 06pasoM, CKOPOGCTb MCMapeHMs MoMyYaeTcs NyTeM YMHOXEHUS 3HAYEHUS MO BEPTUKAMLHON
OCW Ha peanbHyo NNowaab NOBEPXHOCTH.

CropocTb BeTpa 0,25 m/c xapakTepHa Ons MeTeoponornyecKoro WTKnsA YyTe Bellle ypoBHA 3emnu. Kak npasuno,
3TO HauMxXydLuiA cny4Yail paccemBaHud napa, Ho He Hauxygwui cnyyai oTHOCUTENBHO CKOPOCTU MCNapeHus.
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3HayeHre gaBneHna napa rno ropu3oHTanbHOM ocK cnefyeT 6paTth 415 COOTBETCTBYIOLLEN TeMnepaTypbl XWUAKOCTH.
I puMmevYyaHHne — ,D,Marpamma OencTBUTENLHA TOMbKO ANs aTMOCCbepHOFO OaBreHuA.

B.8 YTeuyka U3 npoemMoB nomelieHUA

B.8.1 O6uwue nonoxeHua

[MpymMmepkbl NpoeMOB B NOMELLEHUSAX U CTeHax, npuBogumble B B.8.2 n B.8.3, He npegHazHaveHbl Anga obsazaTtensHoro
NPUMEHEHUA, TaK Kak MCTOMHUKW YTEYKN MOTYT W3MEHATBECS B 3aBUCUMOCTW OT KOHKPETHOM CUTYaLuN.

B.8.2 MpoeMbl Kak BO3MOXHbIE MCTOUHUKH YTEYKH

Mpoembl MeXAY 30HaMU cnegyeT paccMaTprBaTh Kak BO3MOXKHbLIE MCTOYHUKM YTEYKN.

CreneHb yTe4Kku 3aBUCUT OT:

- Kflacca npunerawLuUen 30H.I;

- 4acToTbl M ANUTENEHOCTU HAXOXOEHUS MPOEMOB B OTKPLITOM COCTOAHWH;

- 3thdeKTMBHOCTM CPEaCTB, MCMOMNb3yeMblX 4N YNNOTHEHWIA NN COEOUHEHWN,

- Pa3HOCTM 3HAa4YEeHVNA AABNEeHNA MEKQY 30HaMM.

B.8.3 Knaccudmkaumusa npoemor

[Mpoemel nogpasgensaoT Ha Tunel A, B, C, D B cCOOTBETCTBMM CO CNeayoWMMI NMpU3HaKaMu.

[Mpoemel TMNA A, oTNUYaloLWMecs Nno xapakTepucTukam ot npoemos Tunos B, C nnu D.

Mpumepsbi:

- OTKPbITEIE OTBEPCTUA AN JOCTYNa UNW NOABOAA CETEW, HanpyMep BEHTUNAUWOHHLIE KopoGa unu Tpy6Bbl, Npoxo-
AsiLLME Yepes CTeHbI, NOTOMKK U Nonbi;

- 4acTo OTKPblBAEMbIE NPOEMbI;

- CTauMoHapHble BEHTUNSALMOHHBIE OTBEPCTUS B NOMELLEHWNAX, CTPOEHUAX U aHANOTMMYHbIE NPOEMBI.

Mpoemebl TMNa B — HopManeHO 3aKkpbiThle (HANPUMEP, aBTOMaTUYECKM 3aKPbIBAKOLWMECS) U PEOKO OTKPbIBAEMbIE
NpPoEeMbl, XOPOLLIO YMIIOTHEHHbIE B 3aKPbITOM COCTOSHUN.

Mpoemebl TvNa C — HOPManbHO 3aKpbITble (HAaNpPUMep, aBTOMATUYECKU 3aKPbIBAKLWECH) U PEOKO OTKPbIBAEMbIE
NpoeMebl, XOpOLIO YNMNOTHEHHBLIE C NOMOLLLI COOTBETCTBYHOLMX NPUCNocoBneHuid (Hanpumep, Npoknagok) no Bcemy ne-
PUMETPY, UMW COYETaHWE NOCNeoBaTeNnbHO PACNONOXKEHHbIX ABYX MPOeMoB Tuna B ¢ HezaBncrMeIMU NprcnocobneHnsamm
Ans aBTOMaTUYECKOro 3aKpbITUA.

Mpoembl TMNa D — HopMmaneHO 3aKpeIThle, COOTBETCTBYIOLME NpoemMy Tuna C, oTKpbIBaeMble TOMbKO C MOMOLLBIO
cneyuunanbHbiX MHCTPYMEHTOB MMM B @aBapUAHbBIX CUTYauMAX. 3TO XOPOLUO YNMOTHEHHbIE NPOEMbI, HaNpPUMEp CETEBbIE MPO-
Xo4bl (BEHTUNAUMOHHbLIE kopoba, TpyOkl) MNK coveTaHne MocrnedoBaTernbHO PacrnonoXeHHbIX ogHora npoema tuna C,
npunerarwLLero K onacHon 3oHe, W ogHoro npoemMa Tuna B.

B tabnuue B.2 ykazaHo BNWSHWE TWNa NpoemMa Ha CTEMEHb YTEYKW, ECNK 30Ha OnpedeneHa BBEpPX OT Npoema.

Tatnuua B.2— BnuaHwe TUna npoema Ha CTEMNeHb YTeYKn

Tﬁigcrgo::’ers :(;;;51?1: ?1(;3“;0‘:';“883 T fiGEkE CTeneHb yTe4ku 13 NpOemMoB, paccMaTpuBaembIx
y P p P p B Ka4YecTBe UCTOYHUKOB YTEYKU
npoem
A MocTosHHas
0 B (MocTtoanHan)/MNepsan
C Bropas
D Bropas /YTeuka oTcyTCcTBYET
A MepBas
1 B (Mepsas)/Bropas
c (BTopas)/YTeuka oTCyTCTBYET
D YTe4yka oTCcyTCTBYET
A Bropan
5 B (Btopas)/¥YTe4yka oTcyTCTBYET
C YTeuka oTcyTCTBYET
D YTeuka oTcyTCcTBYeT
MpuMeyaHue— YkazaHHble B CKODKax CTENEHMW YTEYKW OMKHbI YCTAaHABNUBATLCA C YHETOM YacTOThl OTKPLITUS
NpoOEMOB.

CTeneHb yTe4ku U3 NpoeMa MoXeT ObiTb TakKe onpeaeneHa CorfacHO OCHOBHbLIM MPUHLMNAM.
CTteneHb yTe4uku U3 npoemMa Mexay BHYTPeHHen KnaccuuunpoBaHHOM NOLWAAKoW C eCTECTBEHHOW BEHTUNALMER
W HEKNACCUUUMPOBAHHON BHELLHEN 30HOM MOXHO ONPeaenuTh C Y4eTOM CTENEHWN YTEYKM UCTOYHMKA BHYTPU NOMELLEHUS.
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MpunoxeHune C

(cnpaBo4yHoe)
BeHTUNAUMA
C.1 CumBonsl
Al — adhthekTUBHaA NnoLlads Npoema ¢ BeTpeHoi 1 6e3BETPEHHOI CTOPOHLI, €CAI MPUMEHUMO, M2
A, — nornesHas Nnolaas NpoeMa ¢ BETPeHol 1 6e3BeTPEHHON CTOPOHLI ECMY NPUMEHUMO, MZ;
Ag — OkBuBaneHTHasn adypekTMBHAA Nnowans Npoema ¢ BeTpeHoW U 6e3BeTpeHHOW CTOPOHLI Ha OfMHaKo-
BOW BBICOTE MIK [NS HIKHEro Npoema, ecrii NPUMEHUMO, MZ;
C — yacToTa CMeHbl Bo3ayxa B nometexnn, C1;
ACp — K03(h(OULMEHT OaBMNEHUA, XapakTepHbIM ANA CTpoeHus (be3paszmepHbii);
Cy — koadpdhuumeHT pacxoga (6e3pasmepHblid), XapakTepHblIA ANSA KPYMHbIX BEHTUIALWOHHBIX OTBEPCTWMA
(BXOQ WNKX BbIXOA); Y4UTLIBAET TYPOYNEHTHOCTL M BA2KOCTb, 0Bbi4HO 0T 0,50 go 0,75;
f — HeaddeKTUBHOCTb BEHTUNALMUK (Be3paamepHasn);
g — yckopeHue cBobogHoro nageHns (9,81 m/c?);
H — paccTosHWE MO BEPTUKANW MeXay cepefuHaMU HYBKHETO U BEPXHErO NPOEMOB, M;
LEE — HWXHWA KOHUEHTPaLWOHHBIN Npeaen pacnpocTpaHeHns nnaMeHu;
M — MonsipHas Macca rasa unv napa, Kr/kmorkb;
P — atmocchepHoe gaenenve (101 325 MNa);
a
Ap — nepenaj gasneHunsi, Bbi3BaHHbIN BETPOBLIM UMK TEMNepaTypHbIM Bo3gencTevem, a;
Qa — 0BBEeMHbIA pacxod Bo3ayxa, m¥c;
Q, — 06beMHbI pacxod BO3AyXa, NOCTYNAaloWEro B MOMELLEHIE Yepes OTBepCTMs, MO/C;
Qg — 0BBEMHbBIA PAcXod roploYero rasa oT UCTOYHUMKA, m3/c;
Q=0+ Qg — 0BObEeMHLIN pacxol ra3oBo34yLUHOW CMeCcK, NoKMaaoLWen noMeLLeHme, m3/c;
Q, — xapakTepucTuka obbema yTeuku, Me/c;
R — YHUBepcarnbHas razoeas noctosiHHas (8314,5 du/kmornb K)
Pa — NMOTHOCTL BO3Oyxa, Krim3,;
3.
Pg — MNMOTHOCTb rasa unum napa rnpu oKpYXarLwmx yenoBuax, Kr/im?;
T, — TemnepaTtypa okpyxatoulei cpeas! T, K;
Tin — TemnepaTypa BHyTpu nomelleHus, K;
T — TemnepaTtypa CHapyxu nomeLueHus, K;
AT — pasHuua Mexay TEMNepaTypon BHYTPU U cHapyxu, K;
i — CKOpOCTb BETPa HA 3a4aHHON UCXOAHOW BLICOTE N CKOPOCTE BEHTUNALMK NPY 3a0aHHON YTEYKE;
Vo — paccmaTtpuBaeMeill 06beM (MOMELLEHWUS UMK CTPOEHUS);
Wg — MaccoBas CKOpOCTb BIBpOCa roplovero BeLLecTBa, Kr/c, Ans CMecel, y4uTeiBaeTca Tonekko oblan mac-
ca roproYero BeLlecTBa;
Xy, — (hoHoBasA KoHUeHTpauua X, 06./06.;
Xt — KenaeMmoe/KpUTUYecKoe 3Ha4YeHue KoOHLUEHTpaLuK roptodero Bellectsa (06./060.).

C.2 O6wwme TpebGoBaHuA

Llenbto 4aHHOro NpUNoXKeH1sa SBNAETCA NPedoCcTaBleHne PYKOBOACTBA MO ONMPEAEneHUo TUMNa 30Hb!I U BO3MOXKHON
NPOTAKEHHOCTU YTEYKM rasa UK napa ¢ NOMOLLLI OLIEHKW YPOBHSA PacTBOPEHUS U paccenBaHus JaHHOro ropioyero rasa
WK Napa npyu BEHTUNALMM UMW OBWKEHNA BO3OYXa.

YTeuka MOXET NPUHUMAaTL pasnuyHble OpMbl B 3aBMCUMMOCTM OT MHOMMX YCMOBWIA, K KOTOPLIM MOXHO OTHECTU
cregyowme:

- Martepuan yTeuKu: rasbl, Napbl UMW XUOKOCTU;

- yTe4Yka BHYTPW NOMELLEHUA WM CHaPYXK,

- CTPYS CO 3BYKOBOW UMW J03BYKOBOW CKOPOCTBIO, YTEYKa NETYYMX razoB MK yTeuka B pesynstare UcnapeHus;

- HanU4Me Wy OTCYTCTBME NPEnATCTBUINA;

- NNOTHOCTb rasa Unu napa.

WHdopmaums, npencraBneHHas B 4aHHOM MPUMNOXEHUW, NpegHasHavyeHa AnA PyKOBOACTBA MO OUEHKe YCroBUIA
BEHTUMNALMW U paccenBaHuUa ANA onpeaeneHusa TUna 30Hbl B Ka4eCTBEHHbIX NokasaTensx. HacToslee pykoBoocTso npu-
MEHKMMO TONMBKO B YCIOBWAX, YKA3AHHBIX B K&XOOM pasdene, u, CnefoBaTtenibHo, HE MOXET NPUMEHATHCA KO BCEM yCTa-
HOBKaM.
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PykoBoacTBO, NpuBEeLEHHOE B HACTOSALWEM MPUIMOXKEHWMW, MOXET BbITb MPUMEHEHO MpU MPOEKTMPOBaHUM CUCTEM
MCKyCCTBeHHOﬁ BEHTUNALWMKX U yCTpOIﬁCTBe CUCTEM eCTeCTBEHHOW BEHTUMALMM, MOCKOITbKY OHWM MMERT NepBOCTENEHHYIO
BaXHOCTL Ansa obecnevyeHus paccenBaHUA yTEYKU rOPHOYKX ra30B M NapoOB B 3aMKHYTLIX NPOCTPAaHCTBAX.

I pupMmedHaHne — KpMTepHM BEHTUNAUWKW ONA KOHKPETHONO NPpUMEHEHNA Takke MOXHO HanTu B HauWOHanbHbIX
CTaHgapTax Unu oTpacrneebiX HOpMax.

BaxHO AgenaTb pasnuune Mexay NOHATUAMU «BEHTUNAUMA» (CUCTeMa, C MOMOLLBIO KOTOPOW BO3AYX NMPOHUKAET B
MoMeLLeHe UMK 3aMKHYTOE NPOCTPaHCTBO U NOKMOAET ero) U «paccevBaHne» (MexaHuaM, ¢ MOMOLLBK KoToporo obnaka
paccevBatoTca). ITO pasHble NMOHATWSA, U OHU 06a MMetoT GonbLIOe 3HaYeHKe.

LN yTeyek BHYTPU NOMELLEHWA CTeneHb ONacHOCTM 3aBUCUT OT YPOBHS BEHTUMNAUMM, TUNA BO3MOXKHOIO MCTOYHUKA
raza 1 CBOMCTB BbiCBOBOAMBLUErOCH rasa M 0COBEHHO OT COOTHOLLEHWS MMOTHOCTL rasa/aBukylas cuna rasa. B HekoTo-
PbIX CUTYaUMsAX OMAaCHOCTb MOMKET 3HA4YMNTENBHO 3aBUCETb OT BEHTUIALMM; B APYTMX — HE 3aBUCETh BOBCE.

Lna yTedek cHapy»u NOHATUE BEHTUMALWMA HE NPUMEHSAETCS B CTPOTOM CMbICTIE CMOBa, U CTeneHb onacHocTu Byget
3aBUCETL OT TWMa CTOYHUKA YTEYKM, CBOMCTB rasa 1 pacxo4a OKpYKaioLero Bosayxa. Ha oTKpbITOM Bo3gyxe npucyTCTBUS
BO3AYLUHOMO MOTOKa 06bIMHO 4OCTaTOMHO ANA obecnevyeHns paccemBaHnsa Niboi B3pbIBOONACHON ra3oBoOi cpeabl, KOTo-
pas MOXeT chOpMUPOBATLCH Ha AaHHOM y4acTke. B Tabnuue C.1 nprBedeHo pyKOBOACTBO MO CKOPOCTW BETPa Ans yTedek
CHapyXu.

3Ha4YeHua napaMeTpoB B NpefoCTaBNeHHbIX hopMynax cregyet BelorpaTh Tak, YToObl COOTBETCTBYIOLLMIA YPOBEHD
KOHcepBaTW3mMa NpYHUMancs ¢ y4eToM Nnioboi HeonpegeneHHoCTU. Mcxoas 13 aToro Noaxofa KOHKpeTHble KoadduumeH-
Tl 6830MaCHOCTU He yKa3aHbI.

C.3 OueHka BeHTUNALUU U pasGaBneHue, U BNUAHWE Ha B3PbIBOONACHbLIE 30HbI

C.3.1 O6wwme TpeboBaHuA

Paamep obnaka roptoydero rasa unv napa v Bpems, B TEH4EHWE KOTOPOro OHO COXPaHAETCS NOCNE OCTAHOBKW YTEYKM,
4YacToO MOXHO KOHTPOIMMPOBATH C MOMOLLLI BEHTMNAUUK. [oaxoabl K OLEHKe CTeneHw pasbaeneHus, Heobxogumele ans
KOHTPOMSA CTENEHW U CTOMKOCTW B3PbIBOOMACHOW ra30BOW Cpefdbl, MpuBeAeHsl Huke. [JonyckaeTca Takke MCrnonb3oBaTh
Opyrve pacyeTbl HA OCHOBE aBTOPUTETHBIX MCTOYHUKOB MW ansTepHaTUBHbIE (hopMbl pacyeTta, HanpyuMep BbIYNCITUTENb-
HOW r’MapOOUHAMUKA.

Iliobas oueHka cTeneHn paszbaBneHusa B NepByk odepedb TPeOyeT OLEHKM YCNOBUA OXMOAEMON YTEYKW, BKIKOYAA
pasmep UCTOYHUKA YTEYKU U MaKCUMarbHYH CKOPOCTb YTEYKM rasa unu napa u3 UCTodHuka (cm. npunoxeHue B). OBbivHO
yKasbIBaeTCs, YTO NPM NOCTOAHHOW yTedke 30Ha UMeeT knacc 0, npy yTevke nepBoi cTeneHW — knacc 1, a npu yTe4ke
BTOPOM cTeneHn — knacc 2. O4HaKo 3TO He Bceraa Tak M MOXET BapbMpPOBaTLCA B 3aBUCUMOCTH OT CMOCODHOCTU YTEYKN
CMELLMBATLCS C BO3OYXOM, AOCTATOMHBIM AN pa3baeneHuns 0o 6e3onacHoro ypoeHs.

B HekoTopbIx cny4asx cTeneHb pasbaBneHusa v NPUrogHOCTb BEHTUAALUUKM MOMYT ObiTb HACTONBKO BbICOKUMMW, YTO
B AEWCTBUTEMLHOCTU B3pbIBOOMACHAS 30HA OTCYTCTBYET MMM MPUCYTCTBYET B3PLIBOOMACHAA 30Ha NpeHebpexuTensHo
Maron nNpoTsKeHHOCTU. B ansTepHaTUBHOM criydae crteneHs pasbaeneHuss MoXKeT BbiTb HACTOMNBKO HU3KOMW, YTO pesyrb-
TUpyHOLLAsA 30Ha ByaeT 30HOW C NMOHMKEHHBLIM KNACcCOM, KOTOPLIA, C APYroi CTOPOHLI, MOXET BbITb NPUMEHWUM K CTEMNEHK
yTe4kH (T. €. B3pbIBOONACHas 30Ha kracca 1 OT MCTOYHMKA BTOPOW CTEMNEHU). 3TO MPOUCXOAUT, HAaNpUMep, Korga ypoBEHb
BEHTUMNALMKM TAKOW, YTO B3PbIBOOMACHas rasoBas cpefda COXpPaHseTcs M MeAleHHO pacCevBaeTcH Mocne npekpalleHns
yTEYKW raza unu napa. Takum oBbpa3om, B3pbIBOONAacHas rascBas cpefa CoOXpaHAeTCcq AoNblUe, YEM OXMAAEeTCH ONA OaH-
HOro BMOA YTEYKU.

PasbaBneHne yTeuku onpenensieTcA B3aMMOLENCTBMEM MIHOBEHHOW CUMbl M ABWXKYLLEW CUMbl YTEYKM 1M CPedon,
B KOTOpOW OHa pacceusaeTca. [ins GecnpensaTCTBEHHOW CTPYWHOW YTEYKW, HanpuMep M3 BEHTUNALWOHHOIO OTBEPCTUS,
npeobnagaeT MHOBEHHAA CWIa U3 CTPyM W NepBoHavanbHOEe pacCcevBaHWe NpeobnagaeT npu BO3OEWCTBUM YTEYKW HA
cpegy. OgHako ecnu cTpyWHasa yTedka NpOMCXOAWUT C HM3KOW CKOPOCTLID UINKW yTedKa 3aTpyaHeHa OO TakOW CTeneHu, YTo
MrHOBEHHAs cuna nepeHanpaenseTcs UM paccenBaeTCH, NNaByyYecTb YTEYKM U YCIOBUSA OKPYKaIoLEN cpefbl CTAHOBAT-
cs Bonee BaXHbLIMU.

[ns Hebonblnx yTeyek bonee nerkoro, YeMm BO3OyX, raza npeobnagaet gucnepcus B cpede, aHanormiHo pacceu-
BaHWIO curapeTHoro AsiMa. [na 6onblmnx yTeyek rasa nerye Bo3ayxa COCTOSHUE B KOHEYHOM UTOre MOXET BbiTk JOCTUr-
HyTO, 0coBeHHO B ycroBusix crnaboro BeTpa, Koraa niaByqecTb YTeYKM 3HAYUTENBHA, U yTeuKa NOAHUMETCA Hag YPOBHEM
3EMIIA M PAcCEETCH, Kak Wwneid, aHanormyHo wnewdy ot 6onblioro koctpa. [na BelAeneHns napa ¢ NOBEPXHOCTY Xua-
KOCTW NnaBy4ecTb Napa U MeCTHOE ABWXEHWE Bo3ayxa ByayT 0OMWHMPOBATL HAA NMOBEAEHMEM paccevBaHus.

Bo Bcex cnydanx, korga MMeeTca AOCTaTOYHO CBEXKEro BO3gyxa Ans pasbasneHvsa yTeukn 40 o4eHb HeBOoMbLUOW
KOHLIEHTpaUWK (T.e. 3HAYUTENBHO HUKE HUXXHEro KOHLEHTPALMOHHOIO Npedena pacnpocTpaHeHus nnamMmeHu), pasbasneH-
HBIK ra3 unu nap ByayT cTpemMuTbea ABUraTbCca BMecTe ¢ 0DLLel mMaccol Bo3ayxa W NpOoABWMT HEWTpanbHbIA XapakTep.
To4yHasi KOHLEHTPaLMA, NPU KOTOPOW [OCTUraeTCsA HEWTParbHbIA xapakTep, OyAeT 3aBUCETb OT OTHOCUTENLHOW MIIOTHOCTK
rasa unu napa rno OTHOWEHW K Bo3ayxy. [Ang 6onbluei pasHULbl B OTHOCUTENLHOM NNOTHOCTM TpebyeTca Gonee HU3Kas
KOHLIEHTpaLWs rasa unuv napa Aans HeWTparsHOro xapakrepa.

C.3.2 3drpeKTMBHOCTL BEHTUNALUMA

Haunbonee BaxHbiM hakTopoM sABnseTcA ahEKTUBHOCTL BEHTUNALMK, OPYTMMU CITIOBaMK, KONMWYECTBO BO3adyXa
OTHOCUTENBLHO TWUMNA, MEecTa YTEYKM U CKOPOCTU YTEYKM roprYero BellecTea. [pu yBenuueHun obbema BEHTUNALMKA OT-
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HOCWUTENLHO TOro, 4TO TpebyeTca Ana npegnonaraemoii MHTEHCUBHOCTU YTeYku, ByneT YMeHbLaTbCA NPOTAXKEHHOCTL 30H
(B3pLIBOONACHLIX 30H) ¥ COKpaLLaThCsl BpEMSA MPUCYTCTBUS B3PbIBOOMACHOW ra3osol cpenbl. [Mpu gocTaTtouHO BLICOKON
3hhEKTUBHOCTM BEHTUNALMM ANS 320aHHON CKOPOCTM YTEYKM NPOTSKEHHOCTL ONACHOM 30HbI MOXET ObITh YMEHbLLUEHA [0
npeHebpexumo manoi ctenedn (NE) n cumtatbca HEB3PLIBOONACHOW 30HOM.

C.3.3 Kputepuu pazbaBneHusn

KpuTepun pasbaBneHna OCHOBaHbI Ha OBYX 3HAYEHUAX, XapakTepHelx anga noboro Beibpoca:

- OTHOCUTENbHAsA CKOPOCThL YTEYKM (OTHOLLEHUE CKOPOCTU YTEYKMN M HUXKHETO KOHLEHTPALMOHHOMO npeaena pacnpo-
CTpaHeHWUs NflaMeHn B eavMH1Lax Maccbl);

- CKOPOCTb BEHTUNALMK (3HAYEHUE, KOTOPOE MOKa3blBaeT HECTabUNBHOCTL Cpeabl, T.e. BO3AYLUHbIN MOTOK, BbI3BaH-
HBI BEHTUNALMEN UMW CKOPOCTLIO BeTpa cHapyxu). OTHOWEHWE Mexay HUMK onpefenseT cTeneHb pasbaBneHus, kak
nokasaHo Ha pucyHke C.1.

C.3.4 OueHKa MHTEHCMBHOCTWU BEHTUMNALWU

Ecnu cylwlectByeT yTeuka raza, raz Heobxoavmo OTBECTW, MHA4Ye MPOM30WAET CKOMMeHue rasza. [as MoxeT ObiTb
YHECEHHbIM NMOTOKOM, Bbl3BaHHbLIM MOMEHTAILHOW CUIOW MPW YTEYKE raza, NiaBy4ecThio ra3a, MOTOKOM, BbI3BaHHbIM eCTe-
CTBEHHOW UMW NPUHYLWUTENBHON BEHTUNALMER, UM BETPOM.

MoTOK, BbI3BAHHLIA MOMEHTANBHOW CUIOW B YTEYKe, Kak MpaBwWno, He crneayeT NpWHUMAaTb BO BHMMaHue, ecrnm
TONbKO He BYAET AAICHO, YTO Ha AAHHYH MOMEHTAaNbHYI0 CUMY HE MOBMUAET CTOMKHOBEHME C NpegMeTamMu unv gpyrve reo-
METPUYECKME NapamMeTphbl.

MoToK Ans oTBOAA rasa credyeT OLEeHWBaTh, NPEXAe BCEro, Ha OCHOBE OLIEHKM BEHTUMNALMK ANS BHYTPEHHMX Mo-
MeLLEHMIA UNX NOTOKa BETPA CHapYXW.

Ins cuTyaumii BHyTpY NOMELLIEHWIA CKOPOCTL NMOTOKA UM BEHTUNALNKN MOXET ObITb OCHOBaHa Ha CpeaHel CKOPOCTH
MoOTOKA, BbI3BAHHOW BeHTUNAUMEN. Ero MoxHO paccynTath AeneHnem o6beMHOoro pacxofda Bo3gyLUHO-ra30BON CMECK Ha
nnowiazb NONepeyYHoro CeYeHns, NepneHaukynsapHoro K notoky. [laHHas ckopocTk BO3dyxa AoMmkHa OblTh yMEHbLUEHA B
HECKOMbKO pa3 W3-3a HeaheKTMBHOCTY BEHTUMALMM UK M3-3a TOFO, YTO MOTOKY MPENATCTBYIOT pasfnyHble NpeaMeTh.
MogenupoBaHue BbluMcinTENbHON rugpoanHamuki (CFD) pekoMeHayeTcs UCnonb3oBaTh NpU AeTannaaumm nm To4Ho-
CTU, YTOBLI MONYy4YMTb OLEHKY CKOPOCTU BEHTUNALMW B PA3NUYHBIX YACTHX pACCMaTPUBAEMOro NMOMELLEHWS.

B nomeLLeHMAX C eCTECTBEHHOW BEHTUMALMEN M HA OTKPLITBLIX NMNOLAAKax CKOPOCTh BEHTUMALMM OOMKHA OLEHW-
BaTbCH Kak CKOpPOCTb, npeBblwanwan 95% spemerun. MNpurogHoOCTb 4aHHON BEHTUMALMM MOXHO CHMTaTb YAOBNETBOPU-
TENLHOWN.

CKOpPOCTb BEHTUMALWMM HA OTKPbITLIX NMOLWanKkax MoxeT BbiTb OCHOBaHa Ha CTaTUCTUKE CKOPOCTW BETPa C UCMONMb-
30BaHWEM YMEHbLUEHUS KOadPUUMEHTa, YYMTBIBAIOLLIErO MCXOOHYI0 BLICOTY, MPUMEHAEMYI0 nNpu NMboii norogHoW cra-
TucTuke. OnyBnukoBaHHbIE 3HAYEHWsI ODBLIYHO AOCTYMHbLI ANSA BLICOT Haf TEXHONOTMYECKOW YCTAHOBKOW W MOTyT ObiTh
YMEHbLLEHbI M3-38 FEOMETPUHECKMX NAapaMeTPOB MECTHOCTI, HAMpPUMep Tonorpadui, COOPYKEHUN, 3eNMEHBLIX HACAXOEHUIA
W OpYrMx NpenaTtcTeuiA. Hanpumep, B TEXHONMOrMYECKOW 30He ¢ BONbLUMM KONMUYECTBOM KOHCTPYKLWIA, TpyBONpoBO4OB U
TexHonornyeckoro obopyaosaHusa 3eKTUBHAA CKOPOCTb BEHTUNALUMK 00bIMHO MOXeT cocTaenaTk 1/10 ckopocTu cBo-
©ogHoro noToka Hapg ycraHoBKoi. OUeHKa Taioke MOXET DbiTh NpoBedeHa NyTeM M3MEpPEHUS CKOPOCTH B HEKOTOPLIX Me-
CTOMOMOXEHUAX BOKPYI YCTAHOBKM W MYTEM CPaBHEHUA WX C OnybrnvMkoBaHHbIMK Uubpamin. PekoMeHOyeTcs NpUMEeHsTh
BblMMCNUTENBHYIO rMapoamHamuky (CFD) ons no6or cnoXxHon yCcTaHOoBKM, rae ecTh pag eanHul obopyaoBaHuA, KoTopble
MOTYT MOBMUSITE HA MOKANbHOE ABUXKEHUE BO3ayXa.

lazbl nerye BO34yxa v UMEKT TEHOEHLUMWI ABUraTbCA BBEPX, MO BEHTUMALMA 0ObIYHO Mydlle, U ra3 MOXeT OTBO-
OWUTLCA 3a CYET nraByyecTu. [laHHOe yCrnoBMe YYWUTBLIBAETCA 3a CHET YBENUYEHUS 3D(EKTUBHON CKOPOCTM BEHTUMALWN
Ons nofobHbIX yTedek. [nA yTeyek ¢ OTHOCUTEMBHOW MMOTHOCTE MeHee yYem 0,8 gonyckaeTca npegnonoXeHue, YTo
athdbexTMBHaAA CKOpPOCTb BEHTUNALMKM cocTaensaeT He MmeHee 0,5 m/c Ha oTkpbIToM Bo3ayxe. [1purogHoCcTb 4aHHOW MUHK-
MarnbHOW BEHTUMALMKM MOXET CHATATLCH XOPOLLEN.

[azbl TAXKENnee Bo3yxa, MMeKT TEHAEHLUMIO OABUraTbCS BHWU3, IOe BEHTUIALMA 0OLIYHO HIKE U BO3MOXHO CKOMMeHWe
Ha ypoBHe 3emMnu. [laHHoe TpeboBaHMe yYMTLIBAETCA 32 CYET CHIDKEHUS 3hDEKTVBHONM CKOPOCTM BEHTUNSALMU. [a3 MOXeT
ObITE TAXENbLIM U3-32 MONEKYNAPHON Macchl UMK 13-32 HA3KOW TemnepaTypbl. Huakas Temnepatypa MoXeT ObITh BbI3BaHA
YTEYKOWN 13-32 BbICOKOrO JaBMNeHWs. [INs ra3oB ¢ OTHOCUTENbHOW NNOTHOCTLHO Bbile 1,0 achdpekTBHasA CKOPOCTb BEHTUNA-
UMK JormkHa BbITb yMEeHbLUEHA NMPUMEPHO B 2 pa3a. Ecnun ctatucTuyeckie AaHHble HegocTynHbl, B Tabnuue C.1 npuseaeH
NPaKTUYECKUIA NOAX0A K ONPeaeneHnto 3Ha4EeHUsl CKOPOCTU BEHTUMALMM HA OTKPBITOM BO3AYXeE.

Tabnuya C.1— OpueHTUPOBOYHBIE CKOPOCTU HAPYXHOW BEHTUNALMN

BeicoTa oT 3emnu

Tun yTeuku 30HbI 6e3 NPenaTcTBnA 30HbI C NPenaTCTBUSMA
<2M™m >2Ma05M >5m <2Mm >2Mpo05m >5mMm
Jlerde yTeyek cMecei Bo3ayxa c rasom/napom 0,5 mlc 1 wm/c 2 mlc 0,5 mlc 0,5 mlc 1 mlc
Tspkenee yTedek cMECEN BO3AyXa ¢ razom/napom 0,15
g yre i P 03mc | 06wmc 1 mlc ; 0,3 mlc 1 mlc
HeWTparnbHOW Nnaey4ecTu m/c
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OkoHYaHue mabnuusi C. 1

BbicoTta ot 3emnun

Tun yTeukm 30HbI 683 NPensaTCTBUA 30Hbl C NPenATCTBUAMU

=2Mm >2mMaosm >5Mm <2m >2MAao5m >5mMm

CKDpOCTb ncnapeHna ¢ NoBepXHOCTU XUOKOCTU

N = 0,25 m/c =0,1 m/c
npv Noboi BbicoTe

MpumeyaHue — Kak npaBuno, gaHHele TabnuyHbie 3Ha4eHus 0BecnevyrBalOT MPUrOAHOCTL BEHTUNSALMU Ha
YOOBMNETBOPUTENBHOM ypoBHE (cM. D.2).

OpHWEHTUPOBOHHBIE CKOPOCTW BEHTUNALMIK HE O3HAYAIOT, YTO (haKTUYECKaa CKOPOCTL BO3ayxa byneTt BapbupoBaThCA
B 3aBMCUMOCTM OT NMOTHOCTW rasa/napa, Ho y4MTbIBaTk BMWAHWE MNaByYeCcTy rasa/napa npyv paccMOTPEHNW KaXKyLLE-
Csl CKOPOCTU, KOTOpasi MOXET BbIThk y4TEHa Npy oueHKe palbaBneHus.

C.3.5 OueHka cTeneHu paszbaBneHus

O6kI4HO pasnuyatoT Tpu cTeneHy pasbaeneHua:

a) Beicokoe pasbasnenue

KoHUeHTpauusa Bo3ne UCTOMHUKA YTEYKM BLICTPO CHIBKAETCH WM MOCIe NPeKpalleHns YTeHKn NpakTu4ecku He Byaet
NMPUCYTCTBOBAT.

b) CpenHee pasbaeneHue

KoHUeHTpauus KOHTPONUPYETCS, YTO NPUBOAMT K CTAOWMBHOM rpaHnLe 30HbI BO BPEMS YTEYKU, W B3pbiBOONAcHas
raszoBas cpefa He COXPaHAETCs Nocne NpPeKkpaLleHns yTeuKN.

c) Huskoe pasbaBneHue

Bo Bpems yTeykn HabnogaeTcs 3HauMTeNbHaa KOHLEHTpaLMA W/Unn 3Ha4MTensHoe Hannynue B3pbiBOONAacHOM ra3o-
BOW aTMocdhepbl cpeapbl Nocre NpekpaLleHns yTeuku.

CTteneHb pas3baBrneHns MOXHO OLIEHUTb C MOMOLLBIO AuarpaMMbl Ha pucyHKke C.1, roe CKopocTb NMOCTOAHHA B pac-
cMmaTpvBaeMom npocTpaHcTee. Ecnmn BeHTUNAUUA HeadheKTUBHA UMK YMEHBLLLAETCH M3-3a TOTO, YTO MOTOKY NPEnATCTBY-
10T pasnuyHble 00LEKTLI, CregyeT UCnonb3oBaTh Bonee HU3KYH KayLLYCH CKOPOCTL BO3ayxa.

Ha cteneHb pasbaBneHus Takke MOXET BNUATL CKOPOCTL YTEYKM, HANpUMep CTpyiHas yTedka B 60MnbLUOM NoMeLLe-
HuKM (cm. C.3.6.1), 4TO He y4TeHo Ha pucyHke C.1.

[Ona npuMeHeHUs BHYTPU MOMELLEHWIA TaKKe crnefyeT OueHWBaTh (DOHOBYK KOHLIEHTPaUMK B COOTBETCTBUM C
C.3.6.2, 1 ecnu poHOBast KOHUEHTpaLUMs npeBbiaeT 25 % OT HWKHEro KOHUEHTPaLWOHHOIo Npeaena pacnpocTpaHeHus
nnameHu, cteneHs pazbaeneHve obbIYHO criefyeT paccMaTpyMBaTh HU3KYHO.

PucyHok C.1 ocHoBaH Ha HayanbHOW (POHOBOM KOHLEHTPaLUWMK, KOTOPOW MOXHO npeHebpeyb.

PucyHnok C.1 He cnegyeT MCNonb30BaThL NPY PACCMOTPEHMN YyTEHKKU C BONbLUNX NOBEPXHOCTEN.

JKCTpanonauui KpUBbIX 3a npegensl obnactu gnarpaMmmel, NokasaHHoW Ha pucyHke C.1, He cnegyeT NPOBOAWTL
n3-3a apyrux )akTopoB, KOTOPbIE MOBMUSAOT HA OLEHKY CBEPX YKa3aHHbIX Npeaenoe. Metog ncnonb3oBaHusa guarpammei
Ha pucyHke C.1 npuBeneH B npumepax npunoxeHus E.

Ha pucyHke C.1 He ykasaH KOHKpeTHbIl kKoadhduumneHT BesonacHocTy. MNogxoaawmi koadULMEHT JOMKEH onpe-
OEenATLCA MoMb30BaTENEM B 3aBUCUMOCTM OT MPUMEHEHWst 1 niobbix dhakTopoB 6e3onacHoCTM, NpUMEHSIEMBIX K APYTAM
napameTpam, UCMonb3yeMbIM NpU OLEHKe, HanpUMep NpeanonaraeMon CKOPOCTH YTEYKN.

CrteneHb pas3baBneHns onpenenseTca NyTeEM HAXOMKOEHUA NepeceyeHns COOTBETCTBYHIOLLMX 3HAYEHWI, oTobpaxka-
EMbIX Ha rOPU3OHTANIbHOW U BEPTUKaNbLHOM ocu. JlHua, pasgensawwasn obnacTs guarpaMmmbl MEXOY BbICOKUM YPOBHEM
pa3BaBneHUs 1 CPenHUM YpoBHeM pa3baeneHns, npeacTaenset coboit BocnnameHsiowmics obbem 0,1 M3, nosTomMy nto-
Baa Touka nepeceyeHns cnesa OT 3TOW KPUBOW Noapa3yMeBaeT €lle MeHbLUWIA BocnnameHsowuinca obbem. Jlnkng, pas-
aenswwas obnacTe guarpaMmMbl MEXOY CPeaHUM YPOBHEM pa3baBneHus U HU3KMM ypoBHeM pa3baBneHus, npeacTaBnsaeT
coboil Bocnnamensiowmiics obbem npubnuantensHo 100 M3, noatomy nobas Touka NepecedeHns NPAMO Y ST KPUBOH
noapasyMmeBaeT elle BonbLUWA ropoYniA obbem.

Ha oTkpbiTOM BO3OYXeE, A€ HET 3HAYMTENbHbIX OrpaHMYEHWIA ONA BO3OYLUHOIO NMNOTOKa, CTeneHb pasbaeneHuns cne-
OyeT knaccuruMpoBaTE Kak CPEOHIOW, ECMK HE BbINMOMHAETCH YCIOBUE BICOKOro pasbasneHusa. Huakasa cteneHs paszbae-
nexus obblMHO He HabngaeTca Ha OTKPLITOM Bo3ayxe. [pu orpaHMYeH BO3OYLLIHOMO NOTOKA, HAanpyUMep AMbl, CTENEHb
pazbaBneHus crnegyeT OLEHWBATL KAk B 3aKpPbITOM MPOCTPaHCTEE.
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pg * LFL RT,

PucyHok C.1 — Cxema no oueHke cTeneHn pazbasneHus

C.3.6 PasbaBneHue B NOMeLEHNN

C.3.6.1 OBwume nonoxeHusa

Pa3baeneHne MOXET NpoOUCXo4uTh 3a c4eT oDMeHa CBEXMM BO3OYyXOM, KOTOPLIA Npeobnagaet Hag BeicBObOaMB-
LIMMCS ra3om, NMMbo napa unu, Mes [OCTaTouHbIN 00beM, YTODLI NMO3BONUTL rasy UMM Napy paccesTbCa 40 HU3KOro YpPOB-
HSl KOHLEHTPaLWMK Jaxe Npyv MWHUMAaNbsHOM KONMMYECTBO CBEXETD Bo3ayxa. B nocrnegHem cnyyae o6bem, OCTYMNHLIA ANs
pas3baeneHus, 0OMmKeH BbiTh GonbLUE N0 OTHOLWEHWIO K OKUAAEMOMY 0BBLEMY YTEYKN.

Mpw cTpyiAHOW yTeuke raza pasbaBneHne MOXeT NPoMCXoanTh Aaxke 0e3 Kakoro-nnbo MecTHOro ABUXKEHUS BO3OyXa
13-3a yBENUYeHUs BO3dyxa paclumpsiolleinca ctpyei. OgHako ecnu CTpya HaTankuBaeTca Ha bnuanexalume oObekTsl, To
CnocoBHOCTL K CAMOPACTBOPEHMIO 3HAYUTENEHO CHIDKAETCA.

CrteneHb pasbaBneHua Takke MOXKHO OLEHUTL MYTEM OLEHKW cpefHel POHOROW KOHLEHTPALUU FOpPIOYEro BeLle-
ctBa (cm. C.3.6.2). Yem Bbiwe K03 OUUNEHT CKOPOCTH YTEYKN MO CPABHEHWMIO C MHTEHCUBHOCTBLIO BEHTUMNALNK, TEM BbilLe
Bynet hoHOBasA KOHLUEHTPaLUWA X, TeM HKe ByneT cTeneHb pasbaBneHus.

Mpw oueHke hOHOBOW KOHLEHTPALMW CKOPOCTb YTEYKW, CKOPOCTb BEHTUMNALMK W hakTop HeadheKTUBHOCTN AOMK-
Hbl ObITh TLATENBHO BbIOpaHbl, YTODLI Yy4eCTb BCE COOTBETCTBYHOLLME (DaKTOPbl C YYETOM COOTBETCTBYHOLLErO KO3hdu-
uuneHTa BesonacHocTh. PakTop Hea(EKTUBHOCTM BEHTUNALMMK CNEQyeT y4YMTbIBaTh MpU HaNMYnM BO3MOXHOCTU peLup-
KYMALAM UNKY 3aTPYAHEHHOMO BO3AYLUHOMO MOTOKA B MOMELLEHUW, YTO MOXET CHU3WUTL 3(QEKTUBHOCTL MO CPABHEHUIO C
XOpOLUEe CTPYKTYPOI BO3AYLLIHOIO NOTOKA.

HyneBy hOHOBYH KOHLIEHTPaLUWIO CrieayeT paccMaTpyBaTh TOMLKO Ha OTKPLITOM BO34YXe Unu B 0bnacTax ¢ MecT-
HOI BbITAXKHON BEHTWUNALMEN, KOTOPas KOHTPONMUPYET OBWXEHWE ToploYMX BellecTB BOMW3W MCTOYHUKA yTeuku. HesHa-
unTensHasa (POHOBAA KOHLEHTPALMS, ONUCHIBAEMASR KaK X, << X MOXET PACCMaTpUBATLCA B CUILHO BEHTUIMPYEMOM
NnoMeLLeHun Unu oBonouKax. X — MPOM3BOMNLHOE 3HAYEHUE HWKE HWKHEro 3Ha4YeHUs KOHLEeHTPaLMOHHOro npeaena
pacrnpocTpaHeHus NnameHu, HanpuMMep 3HavyeHve, Mpy KOTOpPOM ra3oaHanM3artop HAaCTPOEH Ha «TPeBory».
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Hwuakas dhoHOBas KOHUEHTPALIMA HEe 03HAYAET, YTO BCE MOMELLEHWE He ABNAETCA B3PbIBOONACHOW 30HON. bonbLuyio
YacTb MOMELLEHNS MOXHO cyuTaTb DesonacHoi, Ho 06nacTb BONM3M MCTOYHMKA YTEYKM OCTaETCA ONacHOW 30HOM A0 Tex
rnop, Noka yTe4yka He ByoeT 40CTaTOYHO paccpefoTodeHa (aHanorMyHo CUTYaUn Ha OTKPLITOM BO3AYXE).

Y4eT (hoHOBOW KOHLIEHTPALWM KU pa3MepoB BO3MOXKHBIX 30H BOKPYT UCTOMHWMKOB YTEYEK TakKe HEOOXOOVMMO OLEHU-
BaThk C Y4ETOM NpakTnyeckmx pakTOpoR, YYUTLIBAA BapuaLlun B BO3MOXHBLIX 3aKOHOMEPHOCTSAX PacCeMBaHUA B 3aMKHYTOM
npoctpaHcTee. MHOrMe 3amMKHYThbIe MPOCTPAHCTBA COOEMKAT HECKONBbKO MCTOMHWKOB YTeYkW, U Hebe3onacHo UMETb He-
CKOMNbKO HEBONBLUWX B3PLIBOONACHLIX 30H B 3aKPLITOM NMOMELLEHNUM, 0BbIYHO KnaccudUMpyeMbIX KaK HEB3PbIBOOMNACHLIE.
Kpome Toro, He6e3onacHo MMETL OrpaHMYeHHbLIE B3PLIBOOMNACHLIE 30HBI B OTHOCUTENBHO HEBOMLLIOM MOMELLEHWM, U BCE
NMoMeLLeHWe CNenyeT paccMaTpyBaTh Kak e4MHYH Knaccuukauuio.

C.3.6.2 ®oHoBasA KOHUEeHTpauMUA U YTEeYKU B BEHTUNUPYEMOM NOMELLEHNN

[ns yTedek BHYTPU MOMELLEHW HeoBXOoAMMO YKasaTe )OHOBYKO KOHLEHTPaLMWK B MOMELLEHUN Xy, KOTopas y4u-
ThiBaeT adhdpekTl BeHTUNALUKM. POHOBAsA KOHLEHTpaLUWs — 3TO CPedHsA KOHLEHTpaLUWs roplYero BeLecTsa B paccma-
TpuBaemom obbeme (NoMeLLeHUn Unu 34aHnK) No MpPOLLECTBUN OMNPEAENEHHOro Nepuoaa BpEMEHW, B TEYEHUE KOTOPOTo
YCTaHOBUIOCH YCTOWYMBOE COCTOAHUE MEXKIY YTEYKOW U MOTOKOM BO3[4yXa, BbI3BAaHHLIM BEHTUMSALMEN.

Takum oBpa3om, y4eT (POHOBOWM KOHLEHTPaL MK ABMAETCH NapameTpoM AN OLEHKUM BEHTUNALUWA B MOMELLEHWUN,
KOTOpas yaanseT ra3 Wiy nap no cpaBHEHWI0 C pacCEUBAHMEM rasa unu napa. 370 COOTHOLUEHUE 3aTEM BIUSET Ha pac-
CMOTpPEHWUE cTeneHn pa3baBneHus.

®oHoBas KoHueHTpauus 06./06. MoxeT BbITb OLeHeHa Kak

X - f-Q f-Q o6
b_Qg+Q1_ Qz !06.

(€.1)

a 4yacToTa B0o3ayxoobmeHa M BEHTUNSLUMOHHBLIN NOTOK, m3/c, ceA3aHbl mexay cobon:
Qz = CVO

[ocTuraemasn B KOHEYHOM UTOre cpefHAs (hOHOBAs KOHLEHTPALWUS X, 3aBUCUT OT OTHOCUTENbHOW BenWYUHbI Mo-
TOKOB UCTOYHUKA W BEHTUIMALMM, HO BPDEMEHHAS LLKana, CorMmacHo KOTOPOW 3TO A0cTuraeTcs, obpaTHo NponopunoHansHa
YyacTtoTe Bo3gyxoobmeHa.

KoadhdomnunerTt 6ezonacHocTu f (HeadhhekTMBHOCTE BEHTUNALMW) — 3TO Mepa CTEeNeHn, A0 KOTOPOW Bo3ayx B 060-
no4Ke 3a npefenammy 30Hbl XOPOLIO NepeMeLlaH U ABNAETCA CPeaHUM POHOM KOHLEHTpaLMK X, B MOMELLeHUW, AereHHON
Ha KOHLUEHTpaUWo Ha BbiXode BEHTUNAUUK (Be3pa3MepHbIi).

f = 1. boHOBas KOHLUEHTpaUWa NpakTMYecKkn OAHOPOAHA, a BbIMYCKHOE OTBEPCTUE HAXOOWTCA Ha PacCTOSHUKM OT
CaMOR YTEYKW, TaK YTO KOHLLEHTPaLUUsl Ha BbIXOOE OTPaXaeT cpefHui (oH KOHLEHTpaLWN.

f> 1: B nomelleHnn HabnogaeTca rpagueHT OHOBOW KOHUEHTPAUWKN M3-32 He3dPEKTMBHOIMO NepeMELLVBAHWSA, 1
BbIMYCKHOE OTBEPCTME HAXOOWTCA HA yOaneHUW OT CaMOW YTEYKW, TaK YTO KOHLEHTPaUWs Ha BbiXOOEe MEHbLUE CpenHein
hOHOBOW KOHUEeHTpauun. f MoxeT BbiTb oT 1,5 Ana ymepeHHo HeadhdekTMBHOIO nepemellvBaHus U 5 Ansa oveHb Head-
heKTUBHOIO NepemeLlnBaHus.

YunteiBas npoucxoxgeHve criydaes f= 1 wnu £> 1, 310 3Ha4yeHne MoXeT BbiTb 0603HaYeHO Kak KoadduruneHT bes-
ONacHOCTK, CBA3AHHLIN C He3ah(PEKTUBHOCTLIO CMeLLMBaHKA (MOCKOMBKY BCe Hornee BbICOKME 3HAYEHUSA OTPaXaKT MeHee
achpeKkTUBHOE NepeMellBaHWe BO3aoyxa B NOMELLEHMK). ITOT hakTop yYMTbIBAEeT HECOBEPLUEHCTBO CTPYKTYP BO34yLU-
HOro NOTOKa NPOCTPAHCTBA B peanbHbIX YCINOBUAX C NPENATCTBUSAMM U B KOTOPOM BEHTUNALMOHHLIE OTBEPCTUS HE MOTYT
BbITe MOeanbHO pacnonoXeHsl Ans obecneyeHns makcuMmansHon BeHTUNAUMK (cM. C.5). CteneHb pa3basnenuns cnegyet
c4UTaTh HWU3KOW, ecnv (hOHOBaA KOHUEHTpauus npeBblwaeT 25 % OT HWKHEro KOHUEHTPaUMOHHOMO PacnpocTpaHeHus
nnameHun UnK ecnu cteneHs Geina onpegeneHa npu oueHke Ha ocHoee pucyHka C.1.

I punMedYyaHUe — Cama no cebe BeHTUNALNSA, KOTOpaA OonucCebIBaeT, KakK BO3OYX NOCTyNaeT B noMelleHne, Mmarno
YTO MOXeET ckasaTe 00 oxmngaemom obkbeme BO34yXa BO B3pblBOOI’IaCHOﬁ 30He. JTO 3aBUCKT OT TOrO, Kak ras unmu nap un
BO34yX pacnpenendATcA B NOMELLEHNW, TO eCTb OT gucnepcun.

C.3.7 Kputepuu npUrogHOCTU BEHTUNALUHA

C.3.7.1 O6wwue nonoxeHus

MpurogHoOCTb BEHTUNALMW OKa3blBaeT BMMSHWE Ha NPUCYTCTBME UNi 0Bpa3oBaHWe B3pbIBOONACHON ra3oBON Cpeqbl.
MoaTomy NpUroAHOCTE BEHTUNAUMK (TaK e, Kak U ee ahpeKTMBHOCTL) AOMKHA YyYUTEIBATECS NPY ONpeaeneHun Knacca
30HbI.

[Mo npurogHoCTM BEHTUNALWA pa3gensieTca Ha Tpu ypoBHA (cm. Tabnvgy D.1):

- XOpoLwasn — BEHTUNALUUA NPUCYTCTBYET NOCTOAHHO;

- CpeadHAs — BEHTWUMAUMA NPUCYTCTBYET MPW HOpMalbHbBIX YCNOBWAX 3KcnnyaTaumu. [onyckaloTcs ee nepepbiBbl
npn YCNoBWKW, YTO OHW PeaKne U KpaTKOBPEeMEHHBIE;

- noxas — BEeHTUNALMA He COOTBeTCTBYET TpeboBaHMAM NepBOro M BTOPOro YPOBHEW rOTOBHOCTU, NMPU 3TOM ANU-
TenkbHble ee NepepblBbl He MpeanonaratTes.

Ecnv npurogHoCTb BEHTUNALMKM HE OTBEYaET TpeboBaHWAM TPETHEND YPOBHS, TO TAKasa BEHTUNALMUS HE MOXKET pac-
cMaTpMBaTLCH Kak peanbHas BEHTUNALMA, TO eCTb DyAeT NPpUMEHATECS HU3KUKA YpOBeHb pa3basneHus.
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Mpw oLeHKe NPUIOOAHOCTU Pa3NMYHBLIX TUMOB BEHTUNALMW HE0OX0AMMO MCMONb30BaTh Pa3nuyHbIE NMOAX0Ab!, Hanpu-
Mep MPUroAHOCTL ECTECTBEHHOW BEHTUNALMW HUKOT4A HE CNedyeT CYMTaTh XOpPOLUEel, TaK Kak OHa BO MHOTOM 3aBUCUT OT
YCNOBWIA OKpyXaloLei cpelel, T.e. TeMnepaTtypel HapyxHoro so3ayxa v setpa (C.5). MNpurogHoCcTs eCTECTBEHHOW BEHTU-
nauumn hakTUYeCcKU 3aBUCUT OT TOYHOCTM OLEHKWU YCMNOBWIA BHYTPY NOMELLEHUS/HAPYKHBIX YCNOBUWIA, T.€. OT TOro, Bbinu nu
y4TeHbl Haubonee HebnaronpuATHLIE yenosus. Ecnu Hanbonee HebnaronpuaTHLIE YCNOBUSA Dby NpoaHannavpoBaHsbl, To
NPUrogHOCTE BEHTUNALMW MOXET ObITb CpedHelr, HO HY NpU Kakux 00CTOATENLCTBAX OHa He byneT xopoweid. CnenyeT uc-
XOOWThL 13 TOTO, YTO YEM BhILLE Pa3HMLLa MEX Y 3HAYEHUAMU TEMMNEPaTYpPhl BHYTPU NOMELLEHUA U CHAPYXM, UCNOoMb3yemMas
B pacuyertax, TeM Huxe ByOeT npurogHOCTb BEHTUNSALMY, T.€. CTENeHb pa3baBneHns B3pLIBOONACHOW cpeapl.

C Apyro# CTOpOHbI, MPUrOAHOCTL MCKYCCTBEHHOW BEHTUMALUS BO B3PLIBOOMNACHLIX 30Hax 06bIMHO XOpoLuas, Tak Kak
B 9TOM TUME BEHTUMNSLWMU NCMOMB3YIOTCA TEXHUYECKME cpeacTBa Ans obecneveHns BbICOKON CTENEHW HAAEKHOCTU.

MpurogHOCTL BEHTUNAUMM A0MKHA ObITh OLEHEHaA MaKcKUMarbHO MOMHO U TOMHO € YY4ETOM BCEX COOTBETCTBYHOLLUX
dakTopoe. MNpu yTeuke ra3zoBor CTPYU B HAPYXKHBLIX YCNOBUAX pazbaBrneHve npou3onaeT HE3aBMCMMO OT HAnu4msa BeTpa,
MO3TOMY pacCerBaHWe O0IHKHO paccMaTpUBaTbCsa Kak COOTBETCTBYIOLLEE XOPOLUEN NPUrOAHOCTM BEHTUNSALMN BHYTPW MO-
MeLLeHWs.

C.3.7.2 NpurogHOCTb NPWU eCTECTBEHHOW BEHTUNALMHU

[Mpn oUEHKE NPUIrOAHOCTW ECTECTBEHHOW BEHTUMALMM PEKOMEHOYETCA paccmaTpuBaTts Hamxynwue ycnosus. Cue-
HapwWi ¢ HAUXyALUMK YCNIOBUAMM NO3BONUT obecneunTs Bonee BbICOKYO NPUrogHoCTb BeHTUNALMK. O6bivHO npu nobon
€CTECTBEHHOW BEHTUNALWK Bonee HU3KWIA YPOBEHb BEHTUMALMM NPMBOOUT K Bonee BLICOKOW NMPUroAgHOCTA U HAobopOT.
3TO KOMMNEHCUPYET CMMLLIKOM OMTUMUCTUYHBIE JONYLLEHWSA, MPUHATBIE NPY OLIEHKE YPOBHA BEHTUNALMWN.

B HEKOTOpbIX CUTyaumnsax Heobxogumo NposBNATE 0CODYH OCTOPOXHOCTL. [ANA eCTEeCTBEHHOW BEHTUIALUMM B 3aM-
KHYTbIX MPOCTpaHCTBax HeobXoaWMO OnpeaenvTb, NPUCYTCTBYET N BEHTUNAUKMA BOODLLE B HEKOTOPLIX HebnaronpuaT-
HbIX YCMOBUSX OKpY»KaloLei cpeapl, U TLWAaTenbHO UCCNENoBaTh Takue CUTyauun, T.e. CNPOrHo3MpoBaTh M PACCMOTPETL B
fGonee WNPOKOM KOHTEKCTE MX 4acTOTy M BEPOSTHOCTb BO3HWKHOBEHUS. [1pMMEpoM Takux cuTyauuidi MoryT BbITh xapkue
NeTHWE OHW NPpY HanM4YuM BETPA MO OBYM NMpUYUHAM: TEMMEpaTypa BHYTPU MOMELLEHUS MOXET HE3HAYUTENbHO MPEBbI-
WaTh HapyXHYH TeMMNepaTypy, CNeqoBaTernsHo, BEHTUNALMA 38 CYET TArM ByOeT He3HauyMTenbLHON U BETEP B OMNpedeneH-
HOM HanpaeneHWn cMOXeT ee 3abrnokupoBaTh. UTo KacaeTcs BEHTUNALMW 3a CYET TAMM, TO 3Ta YMEpPEeHHast BEHTUNAUWS
MOXET MPUCYTCTBOBAaTL NPaAKTUHECKN NOCTOSAHHO, CNef0BaTellbHO, €6 NPUIroAHOCTL MOXET CHUTATLCA CPpedHen Unu aaxe
xopowei. C opyroi CTOpOHbI, U3-3a BETPa, KOTOPbLINA MOXET NOMHOCTLI0 3abrnoKMpoBaTth 3Ty BEHTUMALMIO, E€ NPUTOOHOCTL
6ynet nnoxor. Takmm obpas3om, B AaHHOM criydae HabnogaeTcsa CoMeTaHMe HU3KOrO YPOBHS BEHTUMALMKM 1 MIOXOW nNpu-
rOOHOCTM BEHTUMALMM, YTO BO3MOXKHO NPUBEAET K KNaccuukaLum 30Hbl kak 6onee onacHomn.

Ha oTkpbITOM Bo3gyxe creneHb pa3baBneHns obbIMHO CHMTaETCA CpeqHen, B TO BPEMA KaK Hanvyne BEHTUNALWNA C
TOYKM 3PEHUS HANWYWA BETPa MOXHO CYATATL XOPOLUEW, ECINI HET OrPaHUYEHHON BEHTUNALIMKW, HAaNpUMep B AMax, jambax
UNK B MECTaxX, OKPY>KEHHbIX BLICOKUMUW CTPOEHUAMM.

C.3.7.3 NpurogHocTL NPU UCKYCCTBEHHOW BEHTUNALUKN

Mpw OLEHKE NPUrOAHOCTU MCKYCCTBEHHOW BEHTUNALMN HEODXOAUMO MPUHMMATL BO BHMMaHWe HaJeXHOCTb 0bopy-
OOBaHMA 1 MPUroAHOCTb, HAaNprYMep aBapUiHbIX BEHTUNATOPOR. XopoLuas npurogHocTs o6ecneyrBaeTcs aBTOMaTUYECKUM
BKIMIOYEHWEM 3aMacHbIX BEHTUNATOPOB npu aBapuax. OgHako ecnu nNpu BbIXOAE U3 CTPOA BEHTMNATOPa NpeaycMOTpPeHbI
cpencTBa NpefoTBpaLLEeHUst YTEYKM rOpHYero BELecTBa (Hanpumep, NOCPEACTBOM aBTOMATUYECKOW OCTAHOBKW TEXHO-
noru4eckoro npolecca), To knaccudukaLuio BEHTUNALMK, YCTAHOBMNEHHYO Ana paboTalolux BEHTUNATOPOR, MEHATL He
TpebyeTtcs, T.e. NPUrogHOCTE MOXHO CHUTaTb XOPOLLEN.

C.4 Mpumepbl pacnonoXxeHUA BEHTUNALMU U ee OLeHKa

C.4.1 BeepeHune

Cnegytolpe npyMepbl NpegHasHa4veHbl AN UNNOCTpaUMK B3anMOLeNcTBUS Mexay BbICBODOXOEHMEM roproyero
BELECTBA M BEHTUNALUM HA OCHOBE NMPUHLMWMOB, U3NOKEHHLIX B pazgenax 6, 7 v 8. PasbaeneHuwe — 310 CNoXHbIA Npo-
Lecc, KOTOpbIA NPOMCXOANT Yepes YBNeYeHne BO3ayXa Ha rpaHuLax BeIMyCKHOW CTPYW UMW CMELLMBAHWE C BO3AYXOM, Bbl-
3BAHHOE BEHTUMALMOHHBIM MNOTOKOM UMK aTMocdepHor HecTabunbHocTelo. OBeIYHO paccmaTtpuealoTes 0ba mexaHuama,
MOTOMY 4YTO CTPYys B KOHEYHOM WTOre CTAHOBWTCS MAacCUBHBLIM LINendoM, BOCTIPUAMYMBEIM K ABMXEHWIO BO3ayxa. Cme-
LWIMBaHWE C BO3AYXOM 0BbIMHO HE NPOMCXOAUT PABHOMEPHO B BEHTUNMPYEMOM MOMELLEHUMW, U DOHOBAA KOHLEHTPaLus B
peaynbTare CMeLUVBaHUA C BO3QYXOM — 3TO NULb o4eHb rpybas mepa, nokassiBalolas CpedHee 3arpsasHeHne paccma-
TpvBaemoro obbema.

B peanbHom BEHTMNMPyEMOM NMOMELLEHUM CUCTEMA BEHTUMALMN MOXKET BbiTb HEOOCTAaTOYHOW ANA paBHOMEPHOro
pasbasneHun roptoyero sewectsa. Ha npakTuke nCTMHHASA Npupogda gucnepcuy 1 pasdbasBrieHnsa MOXET CYLUEeCTBEHHO OT-
KMOHATBLCHA OT CPefHWX pe3ynbTaToB, MoMNy4YeHHbIX pacyeTHbIM NyTeM. CucTemMa BEHTUNALWN, T.e. PacrnofnoXeHne BXOOHOro
M BbIXOQHOTO OTBEPCTWI OTHOCUTENBHO APYr APYra M OTHOCUTENBHO MCTOYHMKA YTEYKW, WHOM4a MOXET MMeTb bonbliee
BNMsHWe Ha aTMocdepy, YeM MOLLHOCTE CAMOW BEHTUMSALMMN.

MpuBeaeHHbIe HWXe NPUMepPbl UNNKCTPUPYIOT HECKOMBbKO BO3MOXHbIX CLeHapWeB, KOTopble MOrYT NMOMOYb fy4lue
MOHATE CXeMbl BEHTUNALWK, MOAXOAALLNE AN KOHKPETHOW CUTYaLuu.

C.4.2 CtpyiHas yTe4yka B 60MNbLLIOM NOMeLeHUmn

B aanHom npumepe (cM. pucyHok C.2) npuBedeHs! yCNOBWSA, B KOTOPbIX MMEETCS OrpaHUYeHHOE KONMYECTBO NCTOM-
HWKOB yTeYek rasa B BonbLLIOM NpoCTpaHCTBE, HAaNpUMep yTedka rasza u3 Tpybonposoaa.
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HeGonbluas yTeuka B TpyGONPOBOAE MOXET BbI3BaTk BbIGPOC CTPYM C BbICOKOW CKOPOCTLH) MPW BEICOKOM OaBMEHUH.
Ctpys 6yneT cama pa3baBnsATeCs U paccenBaThCs Aaxe 6e3 Kakux-nubo Opyrux BUOMMbIX ABWKEHWI BO3AyXa B 30aHUM.

Lna nomelLeHUs ¢ HopMarnbHOW BEHTUNSALMEN (HanpuMep, OBEPHbIE U CTEHHLIE NMPOEMbl 3HAYMTENBHOTO pasmepa
W/MNK Kpbilla BEHTUNALUWS, UMK Opyrue npedycMOTPeHHble YCNOBUSA BeHTUNALMK) 06beM NOMELLEHWA U eCcTecTBeHHoe
[BIDKEHWe BO3dyxa npeanonaraiT, YTo cTeneHs pastasneHns GyaeT cpeaHen, a NPUrogHOCTL BEHTUNALMKM HUBKON.

[ns NnoMeLLeHns ¢ NoxXoi BEHTUNAUKMER (HanpyMep, HENMPOBETPUBAEMOTO NoABara) CTpyiHasa yTedKka MOXeT UaHa-
YyankHO CamopacTBOPSATLCA W PACCEVBATLCS B MPOCTPAHCTBE, HO HEAOCTATOK ABWKEHUS BO34yXa MOXKET TAKKe NPUBECTU
K Gonee ONMTENBLHOMY CPOKY CKOMIIEHWA rasa B NpocTpaHcTee. B aTol cutyauun pasbaBneHHbIN ras u3 yTeukn byger no-
BTOPHO 3aXBa4eH B NPOdOTKatoLWEMCA BeIBpoce CTpyM, YTO NPUBELET K HaKOMNMeHUo (DOHOBOM ra3oBoi KOHLEHTpaLUWK.

Ecnu ycrnoeusa BeHTUNSAUMUA He MO3BONAKT KOHTPONMMPOBAaTL (hOHOBYHO KOHLIEHTPALMIO B MOMELLEHUM, TO CTENEHb
pa3baeneHns B NPOCTPAHCTBE CHUTAETCH HU3KOW. OOHAaKO BCe Ke MOXET BbiTh Lenecoo6pasHeiM NpeaycMoTpeTs pas3nuy-
HblE KMacchl 30H MO BCEMY NMPOCTPaHCTBY.
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OuepTaHna MHTEHCUBHOCTU YTEUKN

MpuMmedaHue — d, — AuameTp NCEBAOUCTOYHUKA, TO €CTh AMAMETP CTPYW B HIKHEM MOMEpeYHOM CedeHun,
npy KOTOPOM OHa CTaHOBMUTCA M306apmyeckon (MOHMKEHHOW 40 aTMOCHEPHOro JaBNEeHNUs).

Pucyrok C.2 — CamopaccenBaHue becnpenaTCTBEHHON CTPYWHOW YTEYKM BbICOKON UHTEHCUBHOCTU

C.4.3 CrtpynHan yTeuka B HeGONbLLWOM 3[0aHUU C eCTECTBEHHOW BEHTUNALMEN

B paHHOM npumepe npyvBedeHb! YCNOBWA, NMPW KOTOPbIX MOTYT BbITb UCTOYHWUKK YTEYKM rasa B HebonbLLom nomMelle-
HAM UMW 30aHUA.

KoadbduumneHTtel gucnepcun n pasbaBneHns Takue xe, Kak ykasaHo B C.3.5.

Ecnv B 3gaHuv npegycMoTpeHa BeHTUnAUMA Ana obecnedeHwa Hagnexallero yaaneHus noboro rasa nocne yted-
KW, BHYTPEHHARA YacTb 30aHUA MOXET CUATATECA CPeAHER CTENEHBIO PACCEUBAHMS.

Ecrnv nmeeTca orpaHU4eHHOE KONMUMYECTBO UCTOYHWMKOB YTEUKW (MIIM MECTOMNONOXEHWS UCTOYHUKOB YTEYKM), MOXET
oKasaTbCa LenecoobpasHbiM KnaccuuuMpoBaTe B3PEIBOOMACHbLIE 30Hbl, KOTOPbLIE OFpaHUYeHbl MPOCTPaHCTBOM BOKPYT
WCTOYHMKOB yTeuku. Ecnu cyllecTByeT GonbLUOE KONMYECTBO BO3MOXKHBLIX UCTOYHWUKOB YTEYKW, TO OBLIYHO BCEMY MpO-
CTpaHCTBY NPUCBaMBAOT €OMHbIA KNAacC 30Hbl. JTO OTpaxaeT y4eT obbema caMopacTBOPEeHWs U3 CTPYWM U3 MHOXKECTBa
BO3MOXHbIX MOMOXEHWA 1 BO3MOXHbIE BapWaHTbl B ra30BOW WM NapoBOW OMCNepcun U3 pasHblX MecT. Ecrm cTeneHb
pa3baeneHns H13Kas, TO 00bIMHO NPMCBANBAKOT OAWH KNACC 30Hb! ANA 3aKPbiThIX NOMELLEHWA HE3aBUCUMO OT KONUYecTea
WCTOYHWKOB YTEYKMN.

C.4.4 CrtpywHas yTeuyka B HeGONbLLWOM 3[4aHUU C UICKYCCTBEHHOW BEHTUNALUMWEN

[aHHbll npumep (cMm. pucyHok C.3) MOXeT MCnonb3oBaThLCA, HAaNpyUMep, ANA rasoBoro KOMMNpeccopa.

HezaBWCUMO OT CKOPOCTW BEHTUMAUMW UMW YCTPOWCTBA BEHTUMNALUMOHHOW CUCTEMbI CTPYWHAR yTEeYKa BEPOATHEE
Bcero He Byaet pasbaBneHa 00 YPOBHS HWXE HWKHErO KOHLEHTPaLMOHHOMO npefena pacnpocTpaHeHUs NnamMeHu He-
NOCPEACTBEHHO B MCTOYHUKE YTEYKWM MPW OYEHb HU3KOM AaBneHun. CneaoBaTenbHO cTeneHb pa3baBneHna B UCTOYHMKE
YTEYKW pedko MOoXeT ObiTb onpeaeneHa Kak BblcoKas.

CreneHb pa3baBneHns ocTanbHOW YACTW NPOCTPAHCTBA BO MHOMOM 3aBWCWT OT PACTONOXEHWA M CKOPOCTU UC-
KycCTBEHHON BeHTUNAuuKn. CteneHb pa3baBneHws Takke MoXeT ObiTe O4eHb YyBCTBUTENBHOW K 0bomm dhakTopam, Kak
npueegeHo Ha pucyHkax C.3n C.4.
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PucyHok C.3 — [NpuToyHas BEHTUNALMA

B aTtom criyyae B 3aMKHYTOE NMPOCTPAHCTBO NOOAETCA CBEXKWIA BO3AYX C OTBOAOM, paBHbIM 06LEMY, Yepe3 BEHTUNS-
UMOHHOE OTBEPCTHE.

HecmoTps Ha siBHO GOMbLUOE KONMMYECTBO BO3Ayxo0bMeHa B yac, CUCTEMA BEHTUNALMW MOXET CO34aTb UMPKYNs-
UMOHHOE [OBMKEHWE BO34yXa BHYTPW MOMELLEHUHA, YTO MPUMBEOET K YBENWYEHW0 hOHOBOW KOHUEeHTpauuu. B kadecTtse
ansTepHaTUBLI MOBTOPHO YBIEYEHHEIN ra3 yBenuymuT o6bem pasbaeneHus oT MCTOMHUKOB yTeukn. B aTom cnyyae cteneHs
pa3baBrneHus CHUTAETCH HU3KOW.
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PucyHok C.4 — lNogaya unn oTBo4 BEHTUNALMK

B atom cnydyae B 3aMKHYTOM MpOCTpaHCTBE NpedyCcMOTpeHa Kak NMpUToYHas, TaK W BbITshKHasa BeHTUnsauna. Ecriu
MPUCYTCTBYET TOMNBKO Nogaya Bo3gyxa, CyLecTBYeT BepPOATHOCTb TOro, YTO BEHTUMALMOHHOE YCTPOWCTBO CO34acT pe-
LUMPKYNSALMOHHOE ABWXEHWE BO3dyXa WM NpyBedeT K MOBTOPHOMY YHOCY pa3baBfieHHOro rasa B BbIMYCKHYK CTPYIO, YTO
NpUBEOET K yBenuyeHuio (hoHOBOW KOHUEHTpaumu rasa. MNpu TwaTtensHoM pacCMOTPEHUM BEHTUMALMOHHBIX YCTPOWCTB U
Pacnono)eHun ToYeK OTBOAA MOXHO CBECTM K MUHUMYMY NnioBble cXemMbl peuupkynsauuy Bosgyxa. B atom cnyyae cteneHs
pasbaeneHus ByneT cpenHen Unm Aaxe BbICOKOW.

MpumeyaHwne — BeHTunaumna obbiYHO NPUMEHAETCA TONLKO B KA4€CTBE BbITAXHOW CUCTEMEBI, KOTOpasa MOXeT
ObITh 06LEN NN MECTHOW (ONS MECTHOWN BbITSXKHOW BEHTUNAUMK) (cM. 7.2.3.3).

C.4.5 YTe4ku c HUZKOW MHTEHCUBHOCTbLIO

YTEUKM C HUZKOW MHTEHCUBHOCTBH) pacnpocTpaHeHbl BO MHOMMX NMPOMbILLIIEHHBIX MPOLECccax, BKM4Yasa, HanpuMep,
ucrnapeHue roproyunx XUAKOCTER U3 BEHTUMALMOHHLIX OTBEPCTUIA, BAaHH, BOOOCTOKOB UMW Me4YaTtaHue UMy okpalluBaHue.
CTpyiiHas yTedka Takke MOXET pacCMaTpuMBaTLCH Kak YTeYka C HW3KOW MHTEHCMBHOCTLIO, €CNU CTPYA yaapsaeTcs o Mo-
BEPXHOCTL. CKOPOCTL CTPYW MOMXHO YMEHBLLUWTL, MPEBPATUB CTPYH B NAaCCMBHLIN WUNend. [na yTeyek ¢ HU3KOW MHTEHCHB-
HOCTBIK paccenBaHva 1 pa3baBneHns 3Ha4YMTENbLHOE 3Ha4YeHVe MMEET ABMKEHWE BO3AyXa B NPOCTPAHCTBE W NNaBy4yecTb
rasa unu napa.

UTo kacaeTcs CTpylHbIX BIOPOCOR, cTeneHs pasbasneHus OyaeT 3aBUCeTb OT pasMepa 34aHUs UMy MOMELLEHUS,
CKOpOCTM BbICBOBOXAEHWUS U cnocOBHOCTY KOHTponupoBaTh nobyto hoHOBYHO KOHLEHTpauuio obLen BeHTUNAUUen.

C.4.6 HekoHTponupyeMble YTe4Ku

HekoHTponupyeMele yTeUYKM ABNAKTCA HEDOMNbLLUMMMW yTEYKAMK ra3oB UMK NapoB u3 obopyaoBaHUs Mo AaBNeHUEM
13-3a NoTepW repMeTMyHOCTM (06bI4HO B npegenax ot 107 kr/c go 102 kr/c). HecMoTps Ha HeBorbLLOe KONMUYECTBO OaH-
Hble YTEYKM MOTYT HakannMBaTbCA B HEMPOBETPUBAEMbIX MOMELLEHUSAX.

Takne HEeKOHTpONUpYeMbIe YTEYKM CO BPEMEHEM MOTYT HakannMBaTbCs, Bbi3biBas onacHoCTh Bapeiea. Cneposa-
TensHo, Heobxogumo cobnopgaTe OCTOPOXKHOCTL MpU MPOEKTUPOBAHMW KOHKPETHBIX MOMELLEHWM unu obopynoBaHus,
HanpuMep MOMELLEHUI ONa aHanu3aTopoBR U FepMETUYHBIX KOpPMYycoB (NpvOOpHLIE MaHENW UMW Koprnyca 3alliuThl OT
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aTMoCEepPHbIX BO3OENCTBMI, TEPMOM30NMPOBaHHble oborpeBaeMble KOpnyca UM 3akpbiTele NPOCTpaHCTBa Mexay Tpybo-
npoBoaamMm1 M Koprnycamm U3 Tennonsonaunn v aHanorMyHble anemMeHTbl ¢ 6onee BbICOKMM AaBNEHWEM ra3oBblX NTMHUA).
Takne anemeHTbl OOM¥Hbl MMEeTb BEHTUMALMIO UNK YCNOBWSA ANA pacceMBaHuUs rasa, NycThb Aa)e Ha KpUTUYecKne neprompl
BPEMEHW.

[Mpy ncnone3o0BaHWK NAOTHO 3aKPbITLIX KOPMYCOB BEPOATHA HM3Kaa aq(eKTUBHOCTb, M NPUroAHOCTE BEHTUMALUMNA B
TakMx NOMELLEHUAX C ECTECTBEHHOW BEHTUMALMEA MOXKET NPUBECTU K HU3KOMY pa30aBneHuto, W, CrneaoBaTensHO, MOXET
notpeboBaTbCA Krnaccudukaynsa Ha 3oHe! knacca 0 unuv 3oHel Knacca 1 B cooTBeTcTBuM ¢ Tabnuuein D.1.

C.4.7 MecTHaf BbITAXHaA BEHTUNALMWA

Ecnu BO3MOXHO, Ha NMpakTUKe PEKOMEHOYETCA NPUMEHEHWE MECTHOW WCKYCCTBEHHOW BEHTUNALMMW (CM. pUCY-
Hok C.5).

MecTHas MCKYCCTBEHHasA BEHTUNALMA MOXET YNy4llnTb cTeneHb pasbasneHnsa BONM3an NCTOYHKMKA yTeukKn. YTo ewe
Donee BaXHO, MECTHAsA MCKYCCTBEHHAA BEHTUNALMA A0MKHA KOHTPOMNMPOBaTL ABWKEHWE rasa unv napa ans orpaHuyeHms
raza unu napa 3a npenenamMu npennonaraemMoi 30Hbl BO3OEWCTBUSA MECTHOW CUCTEMbI BEHTUNAUWK. [pyu BLINONMHEHUN
3TOTO MOXHO PACCMOTPETL CTEMNeHb pa3GaBneHns BOKPYT UCTOYHUKE YTEYKN KaK CPEeaHIoH.

Kak npaevno, ans apekTMBHOCTM MECTHAA UCKYCCTBEHHAA BEHTUMNSLWA AOMKHA pacrnonarateca nobnvwaoctu ot
WCTOYHMKA yTeYk. MecTHas MCKYCCTBEHHAs BEHTUMALUA MOXET BbiTh 04eHb 3hEKTUBHOM, ECNU UCTOYHMK YTEYKM Xa-
pakTepU3yeTca OYEHL HU3KOI CKOPOCTLIO YTEYKM. [10CKONbKY MECTHasA UCKYCCTBEHHAsA BEHTUNALUS TpebyeT npeogoneHns
WHTEHCUBHOCTM YTEYKW raza unv napa ans ynpaeneHus ABWKEHUEM 3TOW YTEYKM, NPUroAHOCTL MECTHOW UCKYCCTBEHHOI
BEHTUNALMKU ANS CTPYWHOW YTEYKM 3HAYUTENBHO CHWXKEHA N0 CPABHEHMIO C APYTMMK TUNAMK YTEYKN.

OTBOA NOTOKa BO3AYyXa
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Pucyrok C.5 — MecTHas BbITAKHaA BEHTUNALMA

C.5 EctecTBeHHas BEHTUNALMA CTPOEHUH

C.5.1 O6wme nonoxeHUs

B C.5.2 — C.5.4 npuBedeHbl cpeacTBa ANs OUEHKW eCTeCTBEeHHOW BEHTUMAUMKM CTpoeHMi. [onyckaeTca npume-
HATb Apyriue noaxoasawne cnocodbl OLEHKM, HanNpUMep: C MCMNOMb30BaHUEM CTPOMTENbHLIX CTAaHOAPTOB, TakuUX Kak [3].

Bes nogpobHon nHhopMaLmK 1 KOHKPETHLIX 0COBEHHOCTEN CTPOEHWMIA TOMbKO 3HaHWe pa3mepa U (hopMbl CTPOEHMIA
He MoXeT crnocobcTBoBaTh 06ECNeYeHno eCTECTBEHHOW BEHTUNALMK, U B TAKMX CnyYasx CTeneHb aphekTUBHOCTU ecTe-
CTBEHHOW BEHTUIMALNN CHATATBCA HU3KOM.

C.5.2 BerpoBas BeHTUNALUMA

CTteneHb OBWXEHWS BO3[yXa BHYTPU CTPOEHWSA 3aBUCMT OT pa3Mepa W pacrnonoXeHWs NMpPOeMOB OTHOCUTENbBHO
HarnpaeneHus BeTpa, a Takke OT PopMbl CTpoeHUsA. BEHTUNALMOHHBIE NOTOKM MOTYT ObiTh BbI3BaHbl MPOHUKHOBEHUEM
BO34yXa Yepes HErepMeTUYHbIE ABEPU M OKHA UMW TPELUMHLI U 3a30pbl B YacTAX CTPOEHWS, JaKe NpW OTCYTCTBUM B CTe-
Hax U/UNK Ha Kpbllle «CTPOMUTENbHbLIX» OTBEPCTUA WM €CNK 3TW OTBEPCTUSA 3aKpbiThbl. [puBeaeHHbie Hbke opMynbi
OCHOBaHbl Ha NPeanonoXXeHUK, YTO NOTOK BO3AyXa NMPOHMKAET B CTPOEHWE Yepes BeHTUNAUMOHHbIE NPOEMbI, 8 He 3a CYeT
MHUNBTPaUWK. 3TOT NPUHUKMM TaKKe MOXHO MPUMEHSATb NPK KNaccrduKaunn B3pPbIBOOMNACHbIX 30H.

BeHTUNsAUMA nogpasymeBaeT Kak NocTynrneHWe, Tak M BbIXod BO34yXa, U HEKOTOPbIe 0TBepCcTUA OyayT OYHKUWMOHK-
poBaTb B OCHOBHOM KaK BXOAHLIE, 8 HEKOTOpbIe — Kak BbixogHsble. OTBEPCTUA C HABETPEHHOW CTOPOHBLI (C TOW CTOPOHBI,
OTKyAa gyet BeTep) obblyHO 6bIBAOT BXOOHBIMK, 8 OTBEPCTUS C NOABETPEHHOW CTOPOHLI (B HANpaBneHu BeTpa) 1 B KPOB-
ne — BbIXOAHBIMU. 3TO 03HAYAET, YTO BETPOBYID BEHTUMALMIO MOXHO OUEHUTHL, TOMNBKO XOPOLUO 3HAs po3y BETPOB AnA
KOHKPETHOro MecTa.
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OBuxkyllan cuna BETPOBOW BEHTUNALMKM — 3TO Nepenaj AaBreHui Mexay NogBeTPeHHON U HABETPEHHO CTopo-
HaMu CTPOEHUS.
MoTok Boaayxa, M3/c, MOXHO paccunTaTs no hopMynam:

Q, = C4Au,, ’ACP, (C.2)
AZA2

== c3

Ae A12 +A22 (C3)

3HaqeHus ACP HeoOX0A4MMO B3SITb U3 NpaBWUM BEHTUMNALUMW WU CTPOEHWUIA.

3HaveHne A, — nnowanb OTBEPCTUSA C HABETPEHHOW CTOPOHHI, M2, A, — nnoujagb 0TBEPCTUA G NMOABETPEHHON
CTOPOHBI, M2,

CambiM HagexHbIM cnocobom naMepeHnsa KoadduumneHTa AaBneHns 30aHua ABMAETCA UCMONb30BaHWE CUCTEMbI
MaTeMaTU4ecKoro ModenvpoBaHus 3aad razoBol AnHaMukn 1 Tennoobmera (CFD) nnu ucneiTaHua B aspoguHamuye-
CKown Tpybe.

Cwna v HanpasneHwe BeTpa NoABEpPKeHbl M3MEHEHNSAM 1 0ObIMHO He NMoAAakTes oueHKke. PykoBOOCTBO MO CKOpPO-
cTu BeTpa ykazaHo B Tabnuue C.1. Betep cneagyeT paccMmaTtpuBaTe COBMECTHO C APYrMMW BMOAMU BEHTUNALMKM, YTOGLI
YCTaHOBWUTb, OOMOMHAET MW OH UX UMK NPENATCTBYET. BeTep MOXET yCUnNUBaTh BEHTUMALMIO, ECMW BXOOHLIE U BLIXOAHLIE
OTBEpPCTMA, NpegHa3HayYeHHbIe ANs BETPOBOW BEHTMNAUMK, OyayT pacnonoXeHbl Tak Xe, Kak U Ans APpYrvX UCTOYHMKOB
BEHTUNALWKA, HO ecni 3TU OTBepcTMa OyayT ¢ NPOTMBOMOMNOMXHOW CTOPOHLI, TO BMUAHWE BeTpa OydeT oTpuuaTensHbIM.
Hanpumep, Betep B niobom HanpaeneHu ByOeT OKasblBaTb NONOKUTENbHOE OEWCTBME HA BEHTUNALWIO, ECNM B Kpbllle
€CTb BEHTUNALMOHHOE OTBEPCTUE, HO BYOET OKasbiBaTh OTpULATENBHOE AEWCTBUE, ECNN BEIXOAHLIE BEHTUMALMNOHHbIE OT-
BEPCTWA pacnonoXeHbl ¢ HABETPEHHOW CTOPOHBI.

C.5.3 BeHTuUnAuusa noa gevcTBUEM OABUKYLIEHA CUMbI

BeHTuUnAumA nog AecTBUEM ABWXKYLLEN cunbl — «3ddeKT TArM» — BO3HUKAET Mo BNUSHUEM NEPEMELLEHUS BO3-
Jyxa BCMeACTBME pasHULbl TEMMEpaTyp BHYTPW MOMELLEHUA W cHapyxu. JBwmKkyLlei cunoi SBnseTcs pasHuua B nnot-
HOCTW BO3[yxa, BO3HUKALLaa 1u3-3a nepenaga temnepartyp. [pagueHT BepTukansHoro OaBneHns 3aBUCUT OT MAOTHOCTU
BO34yXa W cregoBaTtenbHO BydeT oTIMYaThCa BHYTPY M CHaPYKKW, YTO MOXET MPUBECTM K Nepenagy AaBneHus.

Ecnu cpegHss TemnepaTtypa BHYTPW CTPOEHUA Bbille, YeM CHapY:KM, NNOTHOCTb BO3AyXa BHYTPW CTpoeHua OydeT
MeHblle. Ecnn B 3aMKHYTOM NMpOCTpaHCTBe NPOeMbl PacrofoXeHbl Ha pa3HoM BbICOTe, BO3AyX OyOeT NpoHMKaTb Yyepes
NPOEMbI, PacnoNOXEHHBLIE HUXKE, U BbIXOAWTL YEpea NpoeMsbl, pacnonoxeHHsle Beilwe. Pacxon Boanyxa Oyoet yeenuyu-
BaTbCH C YBENUYeHueM pasHocTu Temnepatyp. CnegoBaTensHO, BEHTUNAUMS OT adpdpekta TArn Bynet bonee addek-
TMBHOW Npy Bonee HU3KMX 3HaYeHUaX TeMNepaTypbl Hapy»Horo Bo3ayxa. MNpu Gonee BLICOKUX 3HAYEHUAX TeMnepaTypbl
HapyXHOro BO3Ayxa 3TOT TWM BEHTUNALMMW CTaHET MeHee 3deKTUMBHBIM, a eCn TEMNEPATypPa Hapy»KHOro Bo3gyxa npe-
BbICUT TEMMNepaTypy BHYTPW NOMELLEHWSA, HAanpaBneHne BO34YLWHOro NoToka M3MEeHUTCA Ha NPOTUBOMNONOXKHOE.

TemnepaTypa BHYTPW NMOMELLEHUSS MOXET ObITb BhILLE M3-32 €CTECTBEHHbIX NPWYKUH, HaNpyMMep OTOMNMEHUA, nNpea-
YCMOTPEHHOTO B MOMELLEHMMW, UMM TEXHOMOTMYECKOro Tenna. Takke BHYTPU NOMELLEHUSA MOTYT BO3HUKATb KOHBEKTUBHLIE
NOTOKW, KOTOpble ByAYT BNUATb Ha CPEdHIO TemnepaTtypy noMeLleHus.

Ecnuv ncxoguTb M3 TOTO, YTO BHYTPW CTPOEHMA NPUCYTCTBYET CMeLLaHHbIA BO3ayX, TO TeMnepaTypy Kak CHapyXu, Tak
1 BHYTPWU MOXHO NPUHATL Kak NOCTOAHHYH. [Nepenag AaBneHWsa BO BXOOHOM OTBEPCTUM MOXKET ObITb onvcaH dopMynamu:
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3HaveHne A, — nnowagb OTBEPCTUA C HABETPEHHOW CTOPOHbI, M2, A, — nnouagb 0TBEPCTUSA G NOABETPEHHOM
CTOPOHBI, M2,

Peaynkrarhl, Nony4yeHHsIe CormacHo AaHHbIM hopMynam, MPUMEHMMBI TONBKO ANA NOMELLEHWUI C BXOOHLIMU U Bbi-
XOOHBIMW MPOEMaMW, PACMONOMEHHBIMW Ha NMPOTUBOMOINOXHLIX CTOPOHAaX OTHOCUTENLHO Apyr Apyra (cMm. pucyHok C.7),
W NpW OTCYTCTBUK UMM NPUCYTCTBUKM B HEBOMNLLIOM KONUYECTBEe NPEnATCTBUMA, MeLlarLLmMX cBobogHOMY MOTOKY BO34yXa.
Taike ecnu BEPTUKANLHOE PACCTOSHUE MEXY CPEOHUMM TOYKaMKU MEXOY HUXHUM U BEPXHUM npoemamun H mano, a pac-
CTOSIHWE MO FOPU30HTANKU BEMNUKO, TOraa BEHTUMALWS, BbI3BAHHAA CUNOW TArK, ByaeT yMeHbLUEHa, U pacdeT MOXeT BbiTh
MeHee TouYHbIM. Hanpumep, rge H MeHbLUe LWMPKWHBI NMOMELLEHUA, TaM HeobXoaMMo yuuTeiBaTe kKoadycuuymneHT Gesonac-
HOCTW, CBA3aHHbIAN C HEath(EKTUBHOCTLIO BEHTUNALMK (cm. C.3.6.2).

KoaddpuumeHT pacxona Cy — 3T0 3MNUPUYECKOE 3HAYeHWe, MOMyYEeHHOE G MOMOLLLI HECKOMbKIX 3KCNepUMEHTOB
015 KOHKPETHbIX CIyYaeB YTeYKU WU AN KOHKPETHBIX TUMOB MPOEMOB U 0TBEPCTWIA. JTioboe 3HaveHue Boilwe 0,75 gomxHo
OCHOBbLIBATLCA Ha YCTAHOBMEHHbLIX CMPABOYHBIX Martepuanax ans npuMeHeHns. Temnepartypa B NOMEeLLEHUW A0MKHA BbiTe
BLILLIE TEMMEpPaTypLl HAPYXKHOMO BO34yXa, YTOOLI ObIMWM co3daHbl HEobXoOouMbIE YCMOBUA ANA BEHTUMALWM, BbI3BAHHON
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cunon Tarn. Korga Ha OTKPLITOM BO3OyXe BbiCOKasn TemnepaTypa OKpyXawLlel cpefbl, BHYTPEHHSS TemMnepaTypa MOXeT
CTaTb HUXKE, YEeM CHaPYXXMW, ECIN TOMNBbKO B NOMELLEHMN ECTb KaKOW-TO MCTOYHKK Tenna. Ha nepenagbl TemnepaTypbl Takke
BMMAET BELLECTBO CTPOEHWIA, U NS HEKOTOPLIX KOHCTPYKLUIA TeMnepaTypa B NOMELLEHNM MOXKET BbITb HIKE, YeM HapyX-
Haa TemnepaTypa npuy onpeaeneHHbIX ycrnosusax. Ecnn TemnepaTypa B NOMELLEHUM HUXKE, YEM TEMMepaTypa Hapy»KHOro
Bo3ayxa, To copmyna C.4 HenpumeHuma.

Yem Bonblue paccTosiHUE NO BEPTUKANM MEXOY CepeauHamm HUKHENO U BEPXHErO NpoemoB, Tem Gonee achekTms-
Hoi ByneT ecTecTBeHHaA BeHTUNAUMSA. [INa BEHTUNALMKW, BbI3BAHHOW CUMNOI TArWM, Hanbonee xenaemoe pacnonoxeHue
BXOOHbLIX MPOEMOB — BHU3Y Ha NPOTMBOMOMOXHBIX CTEHAX, Ha Kpbiwe. OQHaKo Tam, rae 3T0 HEBO3MOXHO, BMYCKHbIE W
BbIMYCKHbIE NMPOEMbl JOMKHbLI pacnonaratbCs y NPOTMBOMNONOKHBLIX CTeH, YTOGLI 06ecneqnTs ABMKEHWE BO34yxa No BCER
nnowaau.

Bo mMHorux crnyyasx TpeGosaHus k oborpeBy npu Gonee HW3KUX TemnepaTypax OKpyKatowel cpefbl MoryT BbiTh
HapyLUeHbl eCTECTBEHHOW BEHTUNALMEN, YTO BbI3biIBaeT HEOBX0AMMOCTb YMEHBLUWTL MM 3aKPbITh BEHTUMALMOHHbIE NPO-
embl. CnegyeT paccMOTpeTb BO3MOXHOCTb YMEHbLUEHUS MPOEMOB [0 Takoi CTemneHW, YTO OHWM MOTYT HapylUUTb ecTe-
CTBEHHYK BEHTUNAUMIO, NpefoTepallas pasbasneHne B3pbIBOOMACHOW ra3oBoi cpefbl. Kak npaeuno, Bce NpoeMsl, KO-
Topble MOryT BbITe HOPMAarnbHO 3aKpbITH (Takue, Kak ABEPUW, OKHA U perynupyeMele Xanan), He cneayeT paccMaTpuBaTh
KaK BEHTUMALMOHHbIE OTBEPCTUA.

YoenbHbIn 06beMHbI pacxoq ceexero Bosayxa Q /A,, M3/CM2
f

C,=0,75
25 d

2,0 \09

1.5

1,0

=10M

0,5

0 L
0,05 0,10 0,15 0,20 0,25 0,30

TemneparypHbiit haktop [AATHT,, + Ty,

PucyHok C.6 — YaenbHbli 06beMHBIA pacxo CBEXEro BO34yxa, SKBMBaNeHTHbIN ahhekTUBHOW nnowaam npoema

Ouarpamma Ha pucyHke C.6 mocTpoeHa no 3HavyeHuaAM, nonyveHHeiM no popmyne (C.4). Noatomy orpaHuyeHns B
MCMOMNb30BaHWN 3TUX pacyeToB, NpueedeHHble B C.5.2, Take NpUMeHUMBI.

C.5.4 CoyeTaHue ecTeCTBEHHOW BETPOBOW BEHTUNALUWA U BEHTUNALUW Nogd OencTBUEeM TArM

Kak BeTpoBas BEHTUNALMSA, Tak U BEHTUNALMA Nof AeWCTBMEM TAMM MOTYT CYLECTBOBATE OTAENBHO, HO ECThb BEPO-
ATHOCTbL UX OOQHOBPEMEHHOro nosBneHus. Nepenagsl 4aBnNeHus, BO3HUKAOLLME M3-3a TENNOBOW TAMM, 0BbIYHO ABMAIOTCS
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OCHOBHOW ABWKYLLEW CUMoW B Be3BeTPeHHBIN XONodHbIA AeHb, TOrga Kak nepenagbl OaBneHus, co3gaBaeMble BETPOM,
OyaoyT OCHOBHOW OBWXKYLLEN CUION B XapKWW BETPEHbIA AeHb. OTWM CUIbl MOTYT NPenaTCTBOBAaTL APYr ApYry Unu gonon-
HATb APYr Apyra B 3aBUCUMOCTU OT PAcnonOXEeHUs BXOAHLIX W BbIXOAHBIX OTBEPCTUI (ANA BEHTUMALMM 38 CYET TAarn) oT-
HOCWTENbLHO HanpasneHus BeTpa (pucyHok C.7).

Mpw ncnone30BaHMKM BEPOATHOCTHOW OLEHKWM HeOBXOAMMO y4MTbIBATE KMMMAT, po3y BETPOB ANA OTAENbHOMo pac-
NOMNOXEHUA U BO3MOXHbIE 3Ha4YeHWA TeEMNEepPaTypbl BHYTPU NOMELLEeHWS.

Temneparypa
BHYTPW BbllUE
no CpaBHEHWIO
C TeMnepaTypou

CHapy»u

T T T T TTT T T T ;-_—>

=
P2=pstPy 1S
[17]
[~ QO
HaeneHwve Taru (pg) E
o) m
o @
=
______________________________ <1 %
iy DA =
L 1]
Temniepatypa | =
BHYTPW HUMXE |
NO CPaBHEHWIO EN
C Temneparypon .
CHapyxu ]

PucyHok C.7 — lNpumMep NnpoTMBOAEACTBYIOLLMX ABMKYLLMX CUI BEHTUNALMOHHBLIX NOTOKOB

BeHTMNAUMOHHBIE MOTOKW, Bbl3BaHHbIE Pa3HOCTbIO OaBneHun, BETPOM WUNW PA3HOCTBH TEMNEPATYP, TalkKe MOX-
HO paccyMTaTh. LOna BeHTUNAUMOHHBIX OTBepCTMﬁ BonkbLero pasmMmepa CBOWCTBA NOTOKA, M3I'C, MOXHO paccyuTaTtk C no-
MOLLBK creayrlein hopMynsl, B KOTOPOW MCNOMNb3YTCA pPasHOCTL AaBneHWA, BO3HWKaOLWaNa nod AencTBUEM BeTpa, U
N3MEHEHWE NIOTHOCTWN BO34yXa, CBA3AHHOE CO CpedHen TemMnepaTypon:

4A
Q, = C4A |—-. (C6)
Pa
a7
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Mpunoxenwne D
(cnpaBo4HoOe)

Oue HKa B3pPbIBOONACHLIX 30H

D.1 O6wKre nonoxeHUn

PykoBoAcTBO B 3TOM NpunoxeHun obecnevmBaeT oueHKY Tvna 30Hbl (D.2) U npoTskeHHOCTb 3oHbl (D.3) ana ceaaun
COOTBETCTBYIOLWMX (haKTOPOB, BKNIOYaA:

- CTeneHb yTeyku (NpunoxeHune B),

- 3hEKTMBHOCTE BEHTUNALMK U cTeNneHb pa3basnenus (npunoxeHue C), n

- NPUroAHOCTE BEHTUNALMK (NpunoxeHune C).

3HaveHMsA NapaMeTpoB B NpefocTaBneHHbIX hopMynax cnegyeT BbloupaTb Tak, 4ToObl 0B6ecneynTs COOTBETCTBRY-
HOLLMIA YyPOBEHE KOHCEPBATU3Ma C y4eToM nioboi HeonpeaeneHHocTy. Mcxons 13 aToro noaxoaa KoOHKPeTHele Koadhdhuum-
eHTbl 6e3onacHoCTM He ykasaHsbl.

D.2 OueHKa KnaccoB 30H
Tabnuuy D.1 MOXHO MCMONb30BaTh AMS OLEHKW KNacca 30Hbl ANs BHYTPEHHWX W OTKPbITLIX MAOLLaA0K.

Tabnuua D.1— BnusaHve ypoBHA BEHTUNALMKA Ha KNAcC B3PbIBOONACHOW 30HbI

YpoBEHb BEHTUNALUK
Huakuii
Beicokuin ypoBeHb pa3baBneHus CpenHuii ypoBeHb pazbasneHus YpOBEHb
Cretsin pasbaBneHus
yresk Mpu NPUrogHOCTY BEHTUNALMK
XOpoLen,
XopoLuen cpegHen NNoxon Xopotiuen cpeaHen Nnoxon cpenHen unu
NNoxou
MocTto- 3oHa 30oHa
Bapbieobeso- 3oHa knacca 2 | 3oHa knacca 0
AHHas 3oHa knacca 0 knacca 0 3oHa
(Henpe- nacHas (3oHa | (3oHa knacca 0 | (3oHa knacca e (] + B P iEEEE O
knacca 0 NE)@) NE) @) 0 NE) @) 0)
pbIBHARA) knacca 2 knacca 1
3oHa 30Ha
Bapbieobeso- 3oHa knacca 2 | 3oHa knacca 2 3oHa
MepBasn 3oHa knacca 1 knacca 1
bosiianiiey nacHas (3oHa | (3oHa knacca 1 | (3oHa knacca e = e knacca 1
knacca 1 NE) @) NE) @) 1NE)a) wunw 0°)
Kknacca 2 knacca 2
3oHa
Bapbieobe- Bapkieobe-
knacca 1
Bropasa 3onacHas 3onacHas 3oHa 3oHa 3oHa
b) 30Ha Knacca 2 (BO3MOXHO,
cTeneHb (3oHa knacca (3oHa knacca knacca 2 | knacca 2 knacca 2 S
2 NE)a) 2 NE)?
) ) knacca 09))

a) 3oHa knacca 0 NE, 1 NE unu 2 NE nokasslzaeT TEOPETUYECKYI0 30HY, NMPOTHKEHHOCTE KOTOPOI NP HOPManbHbIX
ycrnosusx ByaeT He3Ha4MTensHOW.

b) CosnaBaemas UCTOUHWKOM YTEUKN BTOPOIA CTENEHN, MOXeT NpeBbILLIaTh 30HY ANA UCTOYHMKA YTEHKM NepBoii CTe-
MEeHW UMK UCTOYHMKE HENPEPBLIBHON yTeukW. B aTom cnyvae HeobxoaMmo npuHATe Gonbluee paccToAHWE.

©) 3oHy knacca 0 NPUHUMALOT B CRyYae, ECNKM BEHTUNALMA HACTONLKO cnabas 1 yTeuka TakoBa, YTO B3pbIBOONACHAS
CMeCh NPUCYTCTBYET NPaKTUYECKN NOCTOAHHO (T.e. CUTyauunsi NpubnuKaeTcs K yCrIoBUSAM OTCYTCTBUS BEHTUMALMK).

d) 3oHa knacca 0 GyaeT, ecnu BEHTUAALMSA HACTONBLKO crabas 1 yTeuka Takoea, YTO Ha NpaKTUKe B3pLIBOOMNaGHaA
rasoBas cpeaa CyLecTBYeT NpakTUYECKU NOCTOSHHO (T.e. NPUBNMKAEeTCA K COCTOSHUI0 «Be3 BEHTUNALMWY ).

MpumevyaHus
1 «+» O3Ha4YaeT «OKPYKEHHbIN».

2 lMpUrogHoCTb BEHTUMALMK B 3aKPbIThIX NOMELIEHMAX C eCTeCTBEHHON BEHTUNALMEN 00bIYHO HE CYMTAETCHA XOPOo-
Len.

D.3 OueHka NpoTAXKEHHOCTU B3pPbLIBOONACHOW 30HbI

npOTH)KEHHOCTb BSDbIBOOI'IaCHOI\f"I 30HbI UMK Nnowaan, rae MoXeT BO3HUMKHYTb FODI'O'-MH ras, 3aBMCUT OT CKOPOCTU
YTEYKM N HECKONbKUX OpPYrnx Cbal(TOpOB, Takux Kak CBOWCTBA raza u pa3mepbl YTEYKKM 1M reOMeTpurA OKpyXarolwero npo-
CTpaHCTBa.
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PucyHok D.1 MOXHO MCNonb30BaTh B Ka4ecTBe PYKOBOACTBA 415 ONpefeneHvWs pasmepa B3pbiBOOMACHOW 30HbI
AN pasnuYHbIX TUMOB yTeyku. [lonyckaeTcs ucnone3oeaTb Apyrve hopmbl pacyeTa Unv OLEHKW, OCHOBaHHbIE Ha aBTOPU-
TETHBIX UCTOMHUKaX (CcM. NnpunoxeHue K).

KpvBble 0OCHOBaHbI Ha HYNEeBON POHOBOW KOHLEHTPALMKU U HE MPUMEHKMBI ANS UCNOMNb30BaHUA BHYTPY MOMELLEHWIA
B CUTyaUWsiX CpeaHero 1 Hu3koro pasbaenexua (cm. C.3.6.1).

MprumeyaHune — KpuBble Ha gnarpaMmme Ha pucyHke D.1 ocHoBaHbl Ha MogenuposaHun CFD ana pasnuyHbix
«CKOpOCTeN BEHTUNAUMUY . [laHHble paccTosHWA B Tabnuue npueeaeHsl 4Na Hanxygwero cnyvas. [JaHHble 3HaueHus no-
fyYeHbl NyTeM CpaBHEHWS AaHHbIX MogenuposaHust CFD 1 paccTosiHUIA, YKazaHHbIX B OTpacneBbix npasunax.

Ownarpamma npenctaenseT cobon rpyOblil pacyeT Ans HEKOTOPLIX KpyMHOMAacLTabHbIX CUTyaUWi, KOTOPbIA He By-
OET HagexeH Ha MenkomacwTabHom yposHe. [pu onpegeneHnn 30Hbl He3HauYnTenbHoW npotshkeHHocTn (NE) pmaHHas
gunarpaMMa He NpyMMeHseTcs. DKCTPanonaunio KpUBLIX 3a npegensl obnactn gvarpaMmel He criegyeT BbINONHATE W3-3a
Apyrvx (hakTopoB, KOTOpbIE MOBMMSAIOT HA OLIEHKY 3a NpefenamMu yKasaHHbIX 3HAYEeHWI, JaXe ecli pacCTOAHUA B3PbIBO-
OMacHOW 30HbI MOTYT BbITb Kak MeHbLle 1 M, Tak U BonbLle, YeM NokasaHo Ha pucyHke D.1.

CooTBeTCcTBYOWAA KpUBasA A0MmKHa GbiTh BoiGpaHa B 3aBUCHMOCTM OT TUMNA YTEYKW:

a) becnpenATCTBEHHAA CTPYWHAA YTeYKa C BbICOKOW CKOpPOCTLIO (0BbIMHO pazbaBneHHan yTeuka);

b) onddy3anoHHasa cTpyruHasa yTeuka ¢ HU3KOW CKopocThio (0BbIYHO O3BYKOBOW BEIBpOC) UNU CTPYS, KOTopas TepsaeT
CBOW MMMNYIbC M3-3a Pa3MEPOB YTEYKW UMW NageHusa CTpyu Ha Gnvanexallyro NoBEPXHOCTD;

C) Tsbkenble rasbl UNK napbl, PACMPOCTPaHSALINECH MO FOPM30HTANBHLIM MOBEPXHOCTAM (Hanpumep, no 3emne).
KpuByto «CTpym» crnegyeT UCMonb30BaTb C OCTOPOXKHOCTLIO, TaK Kak MHOTME MPUIOXEHWA MOTYT BbiTb Ny4lle npeacTas-
NeHbl Ha KPUBOKW «auddy3anmny.

PaccrosiHne B3pbIBOONACHON 30HbI, M

I
100
Ma3 ¢ GonbLuoi
MONEeKynspHOW Maccou
PacceneaHue
10
1 B
0,01 0,1 100
Qc, M3fc
W,
QC =— 9 _ obvemHan xapaKTepucTuka Boibpoca MCToUHMKa, M3/c; pg = — NNOTHOCTb raza/napa, kr/m3.
pg - LFL RT,

PI/‘ICYHOK D.1— ﬂmarpamma AnA OUEeHKW NPOTAXKEHHOCTW B3PbIBOONACHBLIX 30H

Mpwu HEeoBXOAMMOCTM MOTYT NPUMEHATLCS ApyrMe hOpPMbl pacdeTa Wni OLEHKU, OCHOBaHHbIE Ha rMApoAMHaMUYe-
CKOM MOZENVPOBAHUK UIU UCMBITaHUK.

Ha pucyHke D.1 He ykasaHbl pa3nuyHble 30Hbl, U UX CNeayeT OLeHMBaTbh Ha OCHOBE BEHTUMSALMM BOKPYT MCTOYHMKA
yTeukun (cM. npunoxeHue C); BOZMOXHbI BapuaHTbl YCNOBUIA yTeukn. MeTod ucnone3oBaHusa guarpamMmmbl Ha pucyHke D.1
NpUBEOEH B NpUMepax B NpunoxeHum E.
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MpunoxeHue E
(cnpaBo4HoOe)

Mpumepbl KNaccupUKauM B3IpPbIBOONACHbIX 30H

E.1 O6wue nonoxeHus

rlpaKTVIKa KJ'IaCCVIdDMKaLIMM B3pbIBOOMACHbIX 30H npegnonaraer 3HaHuWe noeedeHWA roproYux rasoe U )KVI,D,KDCTEI:"I
Mpn X yTe4yke M3 38LL|MTHOPI obonoykn 1 Ha,EI,J'IB}KaLLleﬁ MH)KeHepHOI;I NpakTuKe, OCHOBaHHOW Ha onbITe JKCnnyartaumu 3a-
BOOCKOro OﬁOpy,D,OBaHMﬂ npu onpegeneHHblX YCNOBMUAX. Mo aton npuynHe HELI,BJ'IECOOGDE33HO NpUBOOWUTL NpUMEepLl ANA

Kaxaoro BO3MOXHOIo BapuaHTa yCTaHOBKKM M nNpoLlecca.

an]Mprl HEe npegHa3sHa4eHbl Ana nNnpuMmeHeHnsa Ha nNpakTuke U npuBefeHbl TONMbKO AnA UNncTpauun anbtepHa-
TWBHbIX CPEOCTB OUEHKW, NPEOCTaBfIEHHbIX B HACTOALLEM CTaHOapTe. XapaKTepMCTMKM YTEYKW U OpYyTrMe Ncnonb3yembie
napaMeTpel TakKXe NnpeacTtasneHbl TONMbKO ANA WNNCTpauni CpeacTB OUEHKKM M MOMYT HE OTpaXaTe peanbHbI€ YCNOBUA.

E.2 Mpumepbl

TMpumep 1

CrtaHaapTHBIA NPOMBILLNEHHBIM HAcoC € MexaHW4YeckuM (QuadpparMeHHbIM) pasgenqTenem, YCTaHOBIEHHbIA Ha
YPOBHE 3eMM1, PacnonoKeHHbIN Ha OTKPLITOM BO34YXE, MPEAHa3Ha4YeHHbIN Ans nepekaymBaHns roployen uaKocTu.

XapaKTepucTUKK yTeuUKM:

loptovee BELLEeCTBO
MonsipHas macca

HWKHMA KOHUEHTPaUWOHHBIA npeden pacnpo-
CTpaHeHWs NnaMeHun

TemnepaTypa camMoBocnaMeHeHWA

MnoTtHocTsk raza, Pr

WcTounuk ytedku, Y
CreneHb yTeuku

CKOpOCTb YyTeYKM KuaKoctu, W

CKopoCTb yTe4Kku rasa, Wg

ObbemHan xapakTepucTuka yTedku, Q,

XapaKkTepucTUKU pacnonoXeHus:
YCnoBuMs cHapy»u noMeLLeHus
[asnexue okpyxatoLien cpeasl, p,
TemnepaTypa okpyxatowen cpeabl, T
CropocTb BEHTUNALWK, U,

rllerO,ElHOCTb BEHTUNALUMN

rlOCJ'IE,ELCTEMFl YTEYKN:

CreneHb pasbasneHus (cM. pucyHok E.1)
Twun 30HbI (30H)

Moagrpynna obopynoBaHus 1 TemnepaTypHbIA Knacc
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BeHzon (Ne CAS 71-43-2)
78,11 kr/'kmonb

1,2 % 06. (0,012 06./06.)

498°C

3,247 kr/m® (paccumTaHo Ans YCTIOBUI OKpyxatloLlei cpenbi).
KpvBaa Ha pucyHke D.1 otobpaxaeTt nnoTHoCcTL rasa

TopueBoe ynnoTHeHue
YTeuka BTOpoW cTeneHu (yTeuka u3-3a paspbiBa ynnoTHeEHU:)

0,192 kr/c, onpegeneHHaa ¢ yyeToM KoadhduumeHTa pacxoga
C4= 0,75, pasmep otBepcta S = 5 MMZ, MNOTHOCTbL XMUOKOCTM
p=876,5 kr/m3 1 nepenan gasnenua Ap = 15 Gap

3,85 x 1073 kric, onpefeneHHas ¢ y4eToM JONW XUOKOCTW, MUC-
napuBLUeCA U3 To4kKM yTedku (2 % W), ocTaBwaaca MuaKkocTb
Cn1Ta B KaHaNM3aLWOHHYH CUCTEMY

0,099 m3/c

CeobogHoe NpoCcTpaHCTBO
101 325 Ma

20 °C (293 K)

0,3 m/c

Xopowas (ckopocTb BETpa B YCMOBUAX METEOPOOrMYECKOro
wTuns)

CpegHss
30Ha knacca 2

AT
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MHTEHCMBHOCTEL BEHTUNAUMM U, M/C
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PucyHok E.1 — CteneHb pasbaenenus (Mpumep Ne 1)

Knaccudmkaumsa B3pblBOONaCHbIX 30H

Paamepbl B3pbIBOONACHBLIX 30H OCHOBaHbLI HA OLeHKe, NpUBELEeHHOW Ha pucyHKke E.2. PucyHok E.3 otobpaxaeT Bug,
cnepeaun Ha 06bekT. PUCYHOK COCTaBneH ANs NapoB TAXKENee BO3AyXa; BEPTUKANbHOE PACCTOSHUE MEHbLLLE rOPU30OHTaMNb-
HOro, Kak nokasaHo Ha pucyHke E.3.

MpnmeyaHue— bonee ctporas knaccndmkauna OTCTOMHMKA W3-38 HU3KOW cTeneHu pasbaBnerHus.
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PaccTosHWe B3pbIBOONACHOM 30HbI, M
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100
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PucyHok E.2 — Pacctoanue B3pbiBoonacHoi 3oHbl ([pumep Ne 1)

3m
HAT1
=3
w
- SR
YpoBeHb 3emnu
BopocTok
-’- — WMcTo4HUK yTeukn
W — 3oHa knacca 1
/ — 3oHa knacca 2
PucyHok E.3 — Knaccudmkaums 3oH ([Mpumep Ne 1)
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lpumep 2

rocT 31610.10-1—2022

CTaHgapTHbIA NPOMLILLNEHHBIA HACOC C MexaHW4YeckMM (avadparMeHHbIM) pasgenuTeneM, YCTaHOBMEHHBIA Ha
YPOBHE 3&MINW, PAacnonoXeHHbIA HA OTKPLITOM BO3AYXE, NpeAHa3HayeHHbIR Ans NepekaqynBaHua roployei KuaKkocTu.

XapaKkTepuCTUKK YTEYKN:

loprovee BeLLECTBO
MonsapHaa macca

HWKHWIA KOHUEHTpPaUWOHHBLIM MNpeden pacnpo-
CTpaHeHUs1 NnameHK

Tem nepatypa camoBOCnaMmeHeHnAa

[MnoTHOCTL rasa, Pr

WcTouHuK yTeukn, MY
CTeneHb yTeuku

CkopocTb yTeuku xungkoctu, W

CKOpOoCTb YTEYKM raza, Wg

ObbeMHbIN pacxoq rasa, Qg
ObbemMHas xapakTepucTuka yTeuku, Q.

XapaKTepuCTWKM pacnonoKeHUs:
YCNoBWA BHYTPU NOMELLEHUS
[laeneHue oKpyKatoLen cpedbl, P,
Temnepatypa okpyxaroLlen cpeabl, T
Pasmep kopnyca [ x LWL x B = V,
Pacxop Bosoyxa, Q,

[oToBHOCTL pacxona Bo3gyxa

CKOpOCTb BEHTMNALMK, U,

Kputudeckas KoHUeHTpauma, X,
MocnencTBuA yTeuKu:

KoadhduumneHT HeadpeKkTUBHOCTY BEHTUAALWN

®oHoBasA KoHUeHTpauusa, X,

CpaBHeHne KOHUEHTpaumn

Bpems, HeoGxonnmoe Ansa goctmkenna X, b

CrteneHb pasbasneHuna (cM. pucyHok E.4)

Twn 30HbI (30H)

Munokun npoaykT Ha ocHoBe BeHsona
78,11 kr/kmones

1,2 % 06. (0,012 06./06.)

498 °C

3,247 kr/m3 (paccumTaHo AN YCnosuil okpyskatolueit cpeast). Kpu-
Bas Ha pucyHke D.1 oTobpaxaeT NnoTHOCTL rasa

TopLeBoe ynnoTHeHue
YTeuka BTOPON cTeneHun (yTeyka 1M3-3a paspbliBa YNnoTHEHWUS)

0,192 «r/c, onpegeneHHas c ydeToMm KoaduUMeHTa pacxoa
C4 = 0,75, paamep oteepcTna S = 5 MMZ, MMOTHOCTb XWUAKOCTH
p = 876,5 kr/m® 1 nepenan gasneHus Ap = 15 6ap

3,85 x 103 kr/c, onpeneneHHas ¢ y4eTOM AOMW XUAKOCTH, Mcna-
pUBLLECA U3 TOYKM yTeukn (2 % W); ocTaBluascs »uaKkocTs crnuta
B KAHAMW3aLWOHHYK CUCTEMY

MpumeyaHue — WHdopmauns B3ATa M3 MPOMBILLIEHHBIX
npaeun

1,19 x 103 m3/c
0,099 m3/c

[MomMelLeHUs ¢ eCTeCTBEHHOW BEHTUMALWEN (BETPOM)
101325 TMa

20 °C (293 K)

6,0M x5,0m x 5,0m=150,0 m3

306 m3/4 (0,085 m3/c)

YRoBneTBOpUTENbHAaS, ONPEaenaeTcs ¢ Y4ETOM XyALWEro yCcrnosus
OKpYy:KaloLLei cpedpbl (CKOPOCTb BETPA B YCIOBUKM METeoponoruye-
CKOro LWTunA)

0,3 m/c no oueHke Q,/(AxB)
0,003 06./06., paBHag (0,25 x HKIP)

5

0,068 06./06.

Xp > Xerit

7,67 4 (KoadpchmumeHT He3onacHOCTH paBeH f)
Huakan ns-aa X, > X

3oHa knacca 1

Mogrpynna obopydoBaHWs W TeMnepaTypHblA AT
Knacc
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WHTEHCUBHOCTE BEHTUNALMK U, M/C
A

10

Beicokoe
pasbaBneHue

CpenHee
pazbaBneHue

0,1

Huskoe
pazbasnexue
0,01
R R R R R R -.--->
0,001 H -
0,001 0,01 0.1 1 10 100

Qg, M3c

PucyHok E.4 —CTeneHb pasbasneHus (Mpumep Ne 2)

B gaHHOM cny4ae npouefdypa OLeHKW cTeneHn pa3baBneHws ¢ NOMOLLLK guarpammel He Tpebyetcs, noTomy 4To
(pOHOBAA KOHLEHTPALIMA B 3aMKHYTOM NMPOCTPAHCTBE BhILLE KPUTUHECKOR (X, > X ;). CTeneHb pasbasneHnn Bce paBHO
Bynet onpepeneHa Kak Hu3Kkas. PucyHok E.4 npocTo nogTBepOaeT OLeHKY.

Knaccudmkaums B3pbIBOONACHbIX 30H

[Mpumep KacaeTcA OTHOCUTENbHO HEBOMBLLUOrO MPOCTPAHCTBA BHYTPW NoMelleHus, rae ooHoBas KOHUEHTpauus
BABoe bonbLle kpuThdeckol. Kpome Toro, TpebyeTcs 3HauyMTeneHoe BpeMs Ana OCTUXEeHUS KpUTUYecKoln (oOHOBOMW KOH-
ueHTpaumm (nodtn 8 4). HeT npuyuH onpegensTe BePTUKaNbHYIO 30HY UK 30HY Knacca 2 3a npegenamu 3oHbl knacca 1.
ObpazoBsaBLuanca B3pblBoOnacHas 3oHa bygeT oxeaTblBaTb BCE MPOCTPAHCTBa BHYTPW NOMELLEHWSA C YHETOM CpaBHEHWs
KOHUeHTpauWi 1 BpeMeHW, HeoBXxogMmoro Ans OOCTUXKEHWS KPUTWUHECKOW KOHLEHTPaLuuy nocne npekpalleHus yTeuku.
Mpy H&NWYUKM OTBEPCTUIA UX CNEQYeT pacCMarpuBaTh Kak NoTEHUMansHbIE UCTOYHWKA YTEYKN.

Ecnu 66l ckopocTe Bo3gyLlWwHOro notoka beina yny4uleHa, To cTeneHb pas3baBneHua morna 6bl BbITe cpegHen, u
B3pblBOONAacHas 30Ha Morna bbITe knacca 2 BMecTo Knacca 1.

lpumep 3

Map 13 ObIXaTenbHOro KnarnaHa Ha OTKPLITOM BO3dyXe M3 TEXHOMNOIMYECKoW eMKOCTH
XapakTepucTUKA YTEYKN:

[optoyee BellecTBO Benzon (Ne CAS 71-43-2)
MonspHasa macca 78,11 kr/kmonb
HWKHWIA KOHLEHTPaUMOHHLIA Npeden pac- 1,2 % 06. (0,012 06./06.)

MPOCTpaHeHWA nnamMmeHu
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Tem nepartypa camoeocnnameHeHuna

[MnoTHoOCTL rasa, pr

WcTounuk yteukn, MY

CTeneHb yTeuku

CKopoCTb yTEYKH, Wg

ObbemHasn xapakTepucTuka yTeuku, Q
CTeneHb yTeuku

CKOpOCTb YTEYKM, Wg

O6vemHan xapakTepucTika Beibpoca, Q,

XapaKkTepuCTHKK pacnonoXeHns:

YcnoBusa cHapy»u noMeLleHus
[laeneHue okpyKatolen cpedsbl, Py
Temnepatypa okpy:xatoLwien cpegsl, T
Paamep kopnyca, [1 x Wl x B =V,
CKOpOGCTb BEHTURALIMK, U,,

M PUIrogHOCTb BEHTUNALMA

MocneacTteua YTEYKN:

CreneHb pasbasneHua (cM. pucyHok E.5)
Tun 30HbI (30H)

Moarpynna obopynoBaHUua U TeMnepatyp-
HbIA Knacc

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

rocT 31610.10-1—2022

498 °C

3,247 «kr/m3 (paccunTaHo Ans ycnosuil okpyxatoleit cpeast). Kpneas
Ha pucyHke D.1 oToBpaaeT NNOTHOCTL rasa

[bixatenbHbIA KNanad

YTeuka NepBow cTeneHu (3anonHeHue TEXHONOrMYeckon eMKOCTH)

4.5 x 1073 kr/c (qaHHbIE N3roTOBMTENS)

0,115 m3/c

YTeuka BTOPOW CTENEHK (MoBpeXaeHWe YNMOTHUTENBHOMO YCTPOWCTBA)
4,95 x 1072 kr/c (qaHHbIE N3roTOBUTENS )

1,27 m3/c

BecnpensaTcTBeHHOE NPOCTPAHCTBO
101 325 Ma

20 °C (293 K)
6,0Mx50Mx50m=150,0m3
1,0 m/c no oueHke Q,/(0xB)

Xopoluas (CKopoCTb BeTpa B YCNOBUSX METEOPONOrMYecKoro LWTMA)

CpeaHssa
3oHa knacca 1 + 3oHa knacca 2

AT
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PucyHok E.5 — CteneHb pasbaenenus (Mpumep Ne 3)
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PaccTosHue B3pbIBOONACHOMR 30HbI, M
A

100
Tskensii ras
PaccevBaHune
Crpyn
10

o CER TR TP PE Y

1 10 100
Qc. M3c

PucyHok E.6 — PaccTtoaHue BapeiBoonacHo 3oHbl ([Mpumep Ne 3)

MpoTsKeHHOCTb 30HbI (30H) F ANA YTEYKW NepBol cTeneHun paeHa 1,5 m; Ansa yTeukn BTopol ctenedu — 5,0 m.

Knaccudukauma B3pbIBOONACHbIX 30H

Paamepbl B3pbIBOONACHLIX 30H OCHOBAHLI HA OLEHKE, MPOBEAEHHOW No pucyHKy E.6. [MpuHMMan Bo BHUMaHMe co-
OTBETCTBYIOLLUME NapaMeTpbl, CNeaylLlMe B3pbIBOONACHLIE 30HBI ABMATCA cneuuduyieckumMi Ang paccMaTpyBaeMoro
OblIXaTenbHoro kranaHa (CM. pucyHok E.7).

5m
HAT1
1,5m
SR
__ Merounnk
"' YTEHKM 7
__ 3oHa 7
knacca 1 /
__ 3oHa
Knacca 2
PucyHok E.7 — % 4 ~ YpoBeHb 3eMnu
Knaccudukauwya 3oH

(Mpumep Ne 3)
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Tpumep 4

Perynupylowmii knanaH B 3arpomMoXaeHHOM MPOCTPAHCTBE, YCTAHOBIMEHHBIA B 3aMKHYTOM TEXHOMNOrM4eckol Tpyoo-
NMPOBOAHOW CUCTEME TPAHCTNOPTUPOBKM rOPHYEro rasa.

XapakTepucTUKA YTEYUKM:
Foplovee BELLEeCTBO

MonsipHasa macca

HWXHMIA KOHUEHTpaUWoHHBIW Npeden pac-

NpoCTpaHeHnd nnamMmeHu
TemnepaTypa camMmoBoCcnnameHeHnd

[MnoTHocTL raza, Pr

MCTOYHMK yTeuku, Y
CreneHb yTeukn

CKOpOCTb YTEYKM, Wg

ObbemMHan XapakTepucTuka yTedku, Q,

XapaKTepMCTM KW pacnonoxeHua:

YCnoBuA cHapy»u NomeLLeHWs
[HaeneHve okpyxarolen cpeasl, p,
TemnepaTypa Okpy:xatowewn cpedbl, T
CkopocTb BEHTUNALUK, U,

rlpI/IFO,ElHOCTb BEHTWUNALUMN

XapaKTepMCTM KW pacnonoxeHuA:

YCrnoBusA cHapyu NoMeLLeHus
[HaeneHue okpyxatoLein cpeasl, p,
TemnepaTypa okpyxarLLlein cpeabl, T
CKopocTb BEHTUNALMK, U,,

anIFO,ElHOCTb BEHTUNALMA

nOCJ'IE,ELCTBMFl YTEYKN:

CreneHb pasbaenenns (cM. pucyHok E.8)

Twn 30HbI (30H)

[a30Basi CMECb Ha OCHOBE MponaHa
44 1 kr/lkmonb

1,7% 06. (0,017 06./06.)

450 °C

1,833 Kkr/mM3 (paccuuTaHo Ans YCroBUit okpysKatoLLeit cpensl) Kpreas Ha
pucyHke D.1 oTobpaxaeT NNOTHOCTL rasa

YNNoTHeHWe LUTOKA KnanaHa
YTeuka BTOPOW cTeneHu (NoBpeKaeHue ynnoTHEHWS)

5,06 x 1073 krfc, onpegeneHHas ¢ y4eToM OABMEeHWs SKCrnyaTaLuu
p = 10 6ap, Temnepatypsl T = 15 °C, paamepa oTeepcTus S = 2,5 Mm2,
KoahduumeHTa cxuMmaemocT Z = 1, uHgekca nonutponun v =1,1 n
koapcuumenTa pacxoga C, =0,75

0,162 m3/c

BecnpenaTcTBeHHOE NPOCTPAHCTBO
101 325 Ma

20 °C (293 K)

0,3 m/c

Xopowas (CKopocTe BETpa B YCNOBUAX METEOPONOrMYECKOro LUTHITSA)

BecnpenaTcTBEHHOE NPOCTPAHCTBO
101 325 Ma

20 °C (293 K)

0,3 m/c

Xopoluas (CkopocTb BETPa B YCIOBUSX METEOPOIIOTMHYECKOO LUTMITSA)

CpeaHsn

3oHa knacca 2

Mogrpynna obopynoBaHus M Temnepartyp- AT
HbIA Kracc
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PucyHok E.8 — CteneHb pasbaenenus (Mpumep Ne 4)
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PucyHok E.9 — PaccTosiHne BapbiBoonacHoi 3oHbI (Mpumep Ne 4)

[pOTAXEHHOCTL 30HbI (30H) r— oT 1,0 M 00 2,0 M 13-3a XxapakTepUCTUK OKpYKatoLLen cpenbl (T.e. BecnpensaTcTBeH-
Has CTpyWHas yTeyka).

Mockonbky guarpamma He NpUMEHSIeTCs ANs paccTosHUA MmeHee 1 M, pasmep 30Hbl onpegensietca kak 1 m. Ecnu
nanee TpebyeTcA yTOYHEHME NPOTSKEHHOCTY OAHHON 30HbLI, TO CNeayeT UCNONb30BaTh APYTyH METOOOMNOMMIO OLEHKN.

Knaccugmkaums B3pbIBOONACHLIX 30H

Pa3amephbl B3pbIBOONACHOW 30HbI OCHOBaHLI HA OLEHKE, NPOBEAEHHON No pucyHky E.9. NpuHumas Bo BHUMaHKE co-
OTBETCTBYHLLME NapaMeTpbl, ANA pacCcMaTpUBaEMOro perynupyroLLero KnanaHa xapakTepHa cneayollas B3pbiBooNacHas
30Ha (cM. pucyHok E.10).
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YpoBeHb 3eMnu

' — WcTo4HKK yTeukn / — 3oHa knacca 2

[1] — Pa3sbaeneHune [2] — PacceunBaHue ctpyu

PucyHok E.10 — Knaccudpmkaums 3oH (Mpumep Ne 4)

lpumep 5

3aMkHyTasa TEXHONOrM4eckas cuctema TpybonpoBO4OB, pacnonoKeHHas B MOMELLEHWW, TPAHCNOPTUPYIOLLAS ropto-
Yui ras.
XapakTepucTuKN yTeyek:

[optoyee BellecTBo npyvpogHbIv ras, 6orateii BeHaVHOM, HeTAHON

MongpHasa macca 20 kr/kmonb

HWKHWIA KOHLEHTpaUWOHHLIA Npefen pacnpo- 4 % 06. (0,04 06./06.)

CTPaHeHUs NnameHu

TemnepaTtypa camoBoCnaMeHeHNsA 500 °C

MnoTHoCTk rasa, p, 0,831 kr/m3 (paccumTaHo AnA yCroBuiA okpyxKarowei cpeapl) Kpu-

Bas Ha pucyHke D.1 oTobparkaeT NNOTHOCTL rasa

HeCcKonbKo MCTOYHMKOB YTEYKN:

a) CteneHb yTeyku [MocToaHHas (HekoHTpoNWpyeMbie Belbpochl)
- TMN Apwmartypa ans Tpybonpoeoga (noepexaeHua Tpybonposoaa)
- CKOPOCTb YTEYKW rasa Ha eguHuLy, Wg 1, 0 x 1079 kr/c (nabopaTopHble AaHHbIe)
- 06BbemHbIi pacxop rasa, Q 1,2 x 107 m3/c
- KONMUYEeCTBO yTeYEK 10
61
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 68 /99

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.10-1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=68531
https://gostexpert.ru/gost/gost-31610.10-1-2022?utm_source=pdf&utm_medium=68531&utm_term=page

rocCT 31610.10-1—2022

b) CteneHb yTeuku

= TN

- CKOpPOCTb YTEYKM ra3a Ha euHuLLY, Wg
- 06beMHEIN pacxof rasa, Qg

- KOMWYECTBO yTEYEK

c) CteneHb yTeukn

- THn

- CKOPOCTb YTEe4YKW ra3a Ha eQuHNLLY, Wg

- 0O6LEMHELIN pacxo rasa Ha eavMHuLy, Qg

= KONMMYEeCTBO yTEeYeK

XapaKTepMCTM KW pacnonoxeHuA:

YcnoBeumsa BHYTPY NOMELLEHNS
[aBneHue oKpy:xatoLlein cpelsl, p,
TemnepaTypa okpyxatowen cpedbl, T
Paamep kopnyca, [1 x Ll x B =V,
Pacxon sosayxa, Q,

[oTOBHOCTL pacxona Bo3ayxa

KoadhpuumeHT HeaphekTUBHOCTH BEHTUNALMK,

CKDpOCTb BEHTUINALNN, UW

Kputnyeckasa koHUeHTpauusa, X,

YTedka nepBou cTeneHn (HEKOHTpoNUpyeMble Belbpoch!)

YNNOTHATENBHLIE ANEMEHThI HA OBWKYLLMXCA YacTaAX MpU HW3KOM
CKOPOCTW (YNNOTHEHWE PErynMpYHOLWEro KrianaHa)

1, 5 x 107 kr/c (naHHbIe uarotosuTENA)
1,8 x 106 m3/c

3

YTeuka BTOpoOU cTeneHu

YNnoTHWTENbHbIE 3MeMeHTbl Ha OBWXYLUMXCA YacTax (cnaHeuy c
ynnoTHeHnem 13 coubpsbl)

1, 7 x 1072 kr/c, onpeneneHHas C y4eTOM AaBMEHUS 3KCMNya-
Tauum p = 5 Gap, temnepatypel T = 15 °C, pasmepa OTBEpPCTUA
S =25 MM, KoadumumneHTa cxumaemoctn Z = 1, MHOEKca Nonu-
Tpormm v = 1,1 u koachchmumenTa pacxoga Cy = 0,75

2,05 x 1073 m3/c

1, camas 6onbluas

[NomelleHnsa ¢ eCTECTBEHHOW BEHTUNALUMEN (BETPOM)
101 325 Ma

20 °C (293 K)

30mMx3,0mx35m=315wm

189 m3/4 (0,053 m3/c)

YOoBneTBOpUTENBLHAS, ONPEAENAeTcs C y4eToM XyAWero ycrnoBus
OKpy>KaloLlei cpefpl (CKOpPOCTb BETpa B YCMOBMAX METEOopPOroru-
YECKOTO LITWMH)

3
0,005 m/c no ouenke Q_/(0xB)
0,01 06./06., paBHas (0,25 x HKIP)

Mocneoctena yTe4EK M3 HECKONbKMX NCTOYHWKOB!

CreneHb yTeuku

CyMmMapHasa CKOpOCThb yTeYek ZWg
CyMMapHbIi 06beMHbBIA pacxod rasa, ZQg
®oHoBas koHUeHTpauua, X,

CpaBHeHWe KOHUEHTpaumn

Ob6bemHas xapakTepucTuka yTeuku, Q.
CreneHb pasbaenexHus

Twn 30HbI (30H)

CTteneHb yTeYKK

CymMmapHas CKOpOCTb yTeYek, ZWg

62

[NocTosHHaa (HeKOHTpONMpyeMble BblBpOChHI)

1,0x 10-8 kr/c

1,2 x 10-8 m3/c

6,79 x 107 06./06.

X< Xerit

3,01x 107 m3/c

Beicokas

3oHa knacca 0 He3Ha4YUTENBHOW NPOTAKEHHOCTU

[NepBas nnc NOCTOAHHASA (HEKOHTPONMpPYyeMble BbIBpOCHI)

4.51% 108 kric
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CymMmapHbIn 06beMHbIM pacxopq rasa, EQg
®oHoBan KOHUEHTpauus, X,

CpaBHeHune KoHUEeHTpauun

O6bemHan xapaktepucTuka yreuku, Q.
CTteneHb pasbasneHus

Tvn 30HbI (30H)

CTeneHb yTeykn

CKOpOoCTb yTeYEK, Wg

ObbeMHbIN pacxoq rasa, Qg

®oHoBan KoHUeHTpauus, X,

CpaBHeHWe KOHUEeHTpauui

Bpems, HeoGxoaumoe ans foctikeHns X, ty
ObbemHas xapakTepucTuKa yTeuku, Q,
CrteneHb pasbasneHus

Tun 30HbI (30H)

Moarpynna obopygoBaHusa KU TeEMMepaTypHbIn

Knacc

WNHTEHCMBHOCTb BEHTMMALMUN U,,,, M/C
A

rocT 31610.10-1—2022

5,42 x 106 m3/c
3,1 x 1074 06./06.
Xy < Xerit
1,36x 10 m¥c

Beicokas

3oHa knacca 1 He3Ha4YMTENbLHOW NPOTHKEHHOCTH
Bropas nntoc nepeas nnioc NOCTosAHHANA

1,7% 1073 kric

2,05 x 1073 m3/c

0,12 06./06.

Xy > Xerit
1,23 4 (koadbdmumneHT BezonacHoOCTV paBeH f)
0,051 m3/c

Huskan ns-sa X, > X_;
3oHa knacca 1

AT

10

Bricokoe
pasbaBneHue

0.1

CpepHee
pasbasneHue

Hwuskoe
pazbasneHve
0,01
0,001 . e
0,001 0,01 0,1 1 10 100
Qc, M3/C
Pucyrok E.11 — CrteneHb pasbaenenns (Mpumep Ne 5)
63
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B naHHom cnyyae npouegypa OUEeHKM cTeneHu pasbaBneHus ¢ MOMOLLBH Anarpammel He TpebyeTtcs., NoToMy 4TO
(POHOBASA KOHLUEHTPAUMA B 3aMKHYTOM MPOCTPAHCTBE BbIlUE KpUTUUeckon (X, > X ). CTenenb pasbaBneHus BCce paBHO
6ynet onpeneneHa kak Hu3kas. Ha pucyHke E.11 Touka nepeceveHus HaxoOoWTca B npegenax obnactu «cpegHee pas-
BaBneHwe», HO BnNKU3Ko k rpaHuue. MNpuHUMas BO BHUMaHWe HeonpedeneHHOCTW B MeTOZOMOorMK, 3TO MOoKasblBaeT, YTo

npeabigylias oueHKa COOTBETCTBYET TpEGOBaHMHM.

PaccTosHUe B3pbIBOONACHOW 30HbI, M

f
100
Tsxenbin ras
Pacceheauu'e' '
10
1<lllllllllll -
0,01 0,1 100

Qc, M¥c

PucyHok E.12 — PaccTtoaHue B3pblBoonacHoi 3oHb! (Mpumep Ne 5)

[poTsKEHHOCTE 30HbI (30H) (CM. pucyHOK E.12, r npoTSXeHHOCTb 30HbI paBHa NpUbnuanTensHO 1M 13-3a OKpyKalo-
LMX XapaKTepUCTUK (CTPYAHAA yTedKa Npu Hanm4um orpaskaeHun).

Knaccudmkauus B3pbIBOONACHLIX 30H

O6bpa3zoBaBluandcs B3pbiBoonacHasa 3o0Ha Oy4eT oxBaThiBaTk BeCk 00beM NoMeLLeHns, NOCKONLKY hoHOBas KOHLEH-
Tpauus NpeBbILLAaeT KPUTUYECKYIO KOHLEHTPALUMIO W 3HAYUTENBEHOE BPEMS 3aHUMAET CHUMXEHWE KOHUEHTpaLMK 00 KPpUTKU-
YeCcKOro 3Ha4eHns nocrne npekpalleHns ytedkn. Kpome Toro, NpoTseHHOCTL 30Hb! 3aBMCUT OT pasMepa OrpaaeHus (CM.
C.3.6.1).

E.3 TunoBoX npumMmep NpOBOAUMOro aHanusa anAa Knaccudgpukaunm B3pbiBOONAaCHbIX 30H

[JaHHbIl NpuMep npegHasHa4veH ans NosAcHeHWs MeTOAONOrMYecKoro Nogxoda npy knaccudukaumm B3peiBOONac-
HbIX 30H W UNNCTPauuK crnocoba HaHeceHWsa KNnaccoB 30H. [ogpobHas MHpOopMaUMsa 0 30He MOXKET OTNMYaThCcH B 3a-
BUCMMOCTW OT KOHKPETHbIX AaHHbIX YCTaHOBKW UMW LieNy COOTBETCTBYIOLLMX PYKOBOACTB. [JaHHbIi npuMep Obin npuBedeH,
MOTOMY YTO OH COOEPMKMT MHOXeCTBO (POPM YTEYKM, KOTOPbIE YacTO BCTPEYAKOTCH Ha MpakTWKe Mo OTAEMbHOCTW UMW B
pa3nNnYHbIX COYEeTaHWAX UMM B pasHbiX KoHTekcTax. [1oaTomy KOMNpeccopHylo yCTaHOBKY B AaHHOM MpuMepe crepyet
paccMmaTpuvBaTh NMPOCTO Kak OCHOBY ANS METOLOMNOMMYECcKoro Noaxoaa, M3rfoXeHHoro B ctaHgapTe.

[Mpumepom sBNgeTCA KOMNpeccopHasa ycTaHoBKa, paboTatowan ¢ npupoaHslM rasoM (cM. pucyHok E.13). Komnpec-
cop npegcrtaenset cobon arperaTt Ha canaskax, COCTOSLLMIA U3 ra3oBoro ABurartens, Komnpeccopa, kKoMBGUHUPOBaHHOMO
BO3AYLUHOrO OXnagutens, TexHonoruyeckux TpybonpoBoAoB, ra3004UCTUTENSA, AeNybCaTOPOB U BCIOMOraTensHoro 0bo-
pyaoBaHus.
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B paHHOM npumepe ra3oBbie ABUraTeNM U KOMMPECCopbl CHUTATCA YCTAHOBMNEHHBIMU B €CTECTBEHHbIX YCITOBUAX
nog, BEHTUIMPYEMBLIM YKPBITMEM C MOCTYNMEHUMEM BO3OyXa YEepes Kano3niHble MPOEMbl BHWU3Y M OTKPLITYH MEpPedHIon
4YacTb YKPbITUS U NPOeM Ha Kpbiwe (cM. Tabnuuy E.1).

BHelHas YacTb ycTaHoBKW NpeacTaBnaeT coboi koMBUMHMPOBaHHBIE BO3AYXO0XNaAMTENWU C BOOSHLIM OXNaxKOeHu-
€M W TEXHOMOMMYECKUMW razoBeIMK TennoobmMeHHKamMu, TpybonpoBoaamu, knanaHaMmu (4ns apapuiHOrO OTKIKOYEHUS,
ONOKMPOBKM W PETYNMPOBKM), ra3004UCTUTENAMU W T. M.

loptoune BelLecTBa, NpeacTaBlieHHbIe B JaHHOM NpUMepe, NpeacTaeneHsl B Tabnuue E.2:

1) TEXHONOrMYEeCKMiA ras (MPUPOLHLIN ra3 ¢ cogepkaHnem obbemHol gonu metaHa 80%);

2) KoHOEeHCcaT TEXHOMOMMYECKOro raza cobupaeTcsi B ra3ooqUCTUTENAX U aBTOMATUYECKU CINIMBAETCHA B KOMNMNEKTOp
(B ocHOBHOM Gonee TSXenble YINMEBOAOPOALI B KONMYECTBAX, ONPEAensAeMbIX COOTBETCTBYIOLMM COCTOSSHUEM paBHOBE-
CWsi Ha KaXOow cTagny cxatua);

3) TonNMBO AN rasoBbix OBUraTeneil u NyckoBol ras (Cyxoi NpupodHbli ras, npurogHbln ona Tpybonpoeoaos, He
meHee 96% meTaHa);

4) pas3nnyHble XMMUYECKUE BELLIECTBA, MPUMEHSAEMEIE B NPOLECCe, HanpuMep MHIMBUTOPLI KOPPO3UK, aHTUCDPU3LI.

VICTOYHUMKIM yTEYKW, KOTOPbLIE MORBMNSAIOTCH B AaHHOM NpUMepe, NpeacTaBneHsl B Tabnuue E.3:

1) NyckoBOW knana rasa (npenckasyemblii UCTOYHUK, KOTOPLIA JAeT OCHOBHYIO CTEMEHb YTEYKU; MPOUCXOAUT MpU
Kax[0oM 3anycke ABuraTens);

2) BbINYCKHOE OTBEPCTUE ANA NPOAYBKU KOMMApeccopa (Npeackasyemblil UCTOYHMK, KOTOPLIA JAaeT CTEeMNeHb YTeYku
NepBOI CTENEHW; MPONCXOOUT NPU KaxKaoW pasrepmeTusaumnm 3abnoknpoBaHHOTO KoMnpeccopa);

3) BEHTUNALMA 3aMOpHOTo KranaHa ra3oBoro Aeuratens (OTHOCMTENbLHO NPEACKa3yeMblii UCTOMHUK, YTEYKa Mpouc-
XOOMWT NPV KaxOoW OCTAHOBKE ABWUraTensi, Korga nocTynaLwunil TONNMUBHLIN ra3 BriokvpyeTcs, U 3axBadeHHbIN ra3 yoans-
eTca B atmocdepy);

4) perynupyloLlMin AaBneHne knanaH (Henpeackasyemblid MICTOYHUK, KOTOPLIA 0BLIYHO AaeT YyTeuKy BTOPOW CTENeHM,;
NPOUCXOAMWT, ECN AaBliEHMEe Ha BXOAE MPEBbIAET 3a0aHHOe 3HayeHWe; ODbIYHO B CMCTEME 3alLMThbl KOMMPECCOPHBLIX
arperatoB OT OTKITKYEHUS YCTAHOBNEHO YCTPOWCTBO 3aLMThl OT OCTAHOBKM 40 OTKPLITUA PErYNUPYIOLLErD KrnanaHa, u no-
3TOMY ero 0bbIYHO He CneayeT paccMaTpyBaTh Kak MCTOYHWMK YTEeYKM nepBolt cteneHn (cm. B.2.2 n B.2.3);

5) knanaH canbHWKa NOPLUHEBOrO LUTOKA (MCTOYHUK YTEYKW, OJHAKO, CMM €CTb COMHEHUSA OTHOCUTENEHO MOHUTO-
pVHra, KOHTPOMNA M Ka4ecTBa TEXHUYECKOr0 OBCNYKMBaHUA, 3TOT KnanaH MOXET pacCMaTpUBaTLCA Kak UCTOYHMK NOCTOSH-
HOW yTeuku (cm. B.2.2 n B.2.3);

6) rasoBbiVi gBUraTernb, KOMMNPECCoP W BO3AYX00XIaauTenb (MCTOYHMKN BTOPOW CTENEHU YTEYKN);

7) rasooMUCTUTENW W OPEHAXKHBLIE CUCTEMbI TEXHOMNOTMYECKUX ra30B (MCTOYHMKKM BTOPOW CTEMEHWU YTEYKW, XUOKasA
thasa);

8) KnanaHbl BHYTPWU 1 CHApPY»W YKPbITUA (MCTOYHUKM BTOPOM CTEMEHU YTEUKH),

9) Tpy6bHLIE coegUHEHUR (MCTOYHUKN BTOPOW CTEMEHW YTEYKM).

CKOpOCTb YTEYKM B AAHHOM NPUMEpPE OLEHUBAETCA CNeayloLmnM obpasom:

1) onA NyCKOBOro rasa CKOpOCTb NOTOKA raza ykasaHa B MacrnopTe Npou3BoguTENd AA NHEBMATUYECKUX CTapTEPOB;

2) BnsA BbINYCKHOTO KnanaHa OnpefensioT CXaThli ra3, nonaBwunii B LMAMHAPEI KOMMPEccopa, ra3oo4ymucTuTens, ae-
NynbLCaTOPOB M TEXHONOTMYECKUE TpybGonpoBoak;

3) Ans 3aMopHOro KnanaHa ra3oBoro ABuratens onpefensoT ras, 3acTpaBLUMIA B TONMUBHOM MarucTpanu U LMvH-
Aapax;

4) ong perynvpyroLLMx KnanaHoB CKOpPOCTh MOTOKA rasa ykasaHa B cneuudukaumm narotTopuTens Ans COOTBETCTBY-
lOLLEN YCTaBKM AABNeHUsa UM pacxoda rasa, paccyMTaHHOro B cooTeetcTBumn ¢ B.7.2.3.2 wnu B.7.2.3.3, unn onpegeneH-
HOTo WHbIM 06pasom;

5) ona Bcex ApyrMx MCTOMHMKOB YTEYKM — pacxof rasa, paccyuMTaHHbIA B cooTBeTcTBMM ¢ B.7.2.3.2 nnn B.7.2.3.3,
onpeneneH MHbIM 0bpazom.
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1 — BEHTUNAUMOHHBLINA Npoem ANs Bbixoda Bo3dyxa; 2 — NYCKOBOW Knanad rasa; 3 — knanad npogysku komnpeccopa; 4 — 3anopHblia

KnanaH TONMMBHOrO raza; 5 u 5a — knanadel copoca gasnexnus; 6 — knanad caneH1Ka NopLIHEBOro WToKa

PucyHok E.13 — Komnpeccop ans paboThbl ¢ NPUPOLHBLIM ra3oM B 3aKpbITOM NMOMeLLEeHUW

Ta6nuua E.1— KomnpeccopHaa ycTaHoBKa, paboTalowasn ¢ npMpogHbIM rasom

[Mpoueaypa knaccudmkaumn Ansa yKpbITUA
Ne
i Bmanei onpedeneHus CodepxkaHue
1 Kakue npucyTcTBylOT roptodmne BellecTea? TexHONOrM4YecKknin raa, razoBbli KOHAEHCAT, CKannMBalwLWNncs B
NMPOMEXYTOUHBIX OTCEKaX rasooyucTUTENen Komnpeccopa, u To-
NNWBO AN ABUraTenew 1 NycKoBOW ras
2 | CocrtaB yka3aHHbIX BELLECTB? CocTaB M3BecTeH AnA TEXHONOMMYeCcKoro rasa, Tonnmea v Nycko-
BOrO ra3a, HO He M3BECTEeH AMNA TEXHOMNOMMYECKOro rasoBoro KoH-
neHcarta. B gaHHom npuMmepe npegnonaranock, 4T0 3T0 CMeCh
pa3nuyHbIX Bonee TAXenbIX YrneBO4OPOAO0B, B OCHOBHOM NEH-
TaHa u rekcaHa ¢ Bogou
3 | Ons atoro npumepa B3ATbI 3HA4YeHUs, pac- | - 4na TexHonornyeckoro rasa: HKMP = 0,04;
CYMTaHHbLIE UMK NPUHATLIE ONA HWXHEro KOH- | - Ans Tonnuea u nyckoeoro rasa: HKIMP = 0,05;
LEeHTpaUMOHHOro npegena pacnpoctpaHenusa | - ona koHgeHcarta: HKIMP = ot 0,013 go 0,08 B 3aBucumocTU OT
NnamMeHn roploYnx BeLLEeCTB cTaaun cxxatus
4 | KakoBbl WCTOYHWKW yTEYKM Npyv  Hanuyduum | TpyBHble coeaMHEHUA Ha ras3oBbIX ABMratenax, KOMnpeccopax,
yKpBITNA? razoouMcTuTENSX U TpybonpoBogax, a Takke COEdWHEHUR C
MecTHeIMKY npubopamu
5 | Kakue cteneHu yTedku? Bce yteuku BTOpOW ctenenu. Npegnonaraercs, YTO B YKPLITUN
He JOMKHO BbITh rasa Npyv HOpMAaneHbIX YCIOBUAX 3KCNNyaTauum
npy YCnoBuK1, YTO 0BLEKT XOPOLLO KOHTpPONUpyeTca 1 oBcnyxu-
BaeTcH
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lMpodomxeHue mabnuys! E. 1

rocT 31610.10-1—2022

[Mpoueaypa knaccumkalmmn Ans ykpbITUs

Ne
nn

Bmarnk! onpedeneHus

CodepxaHue

Kakon ByneT camblii penpeseHTaTUBHBIA UC-
TOYHUK YTEYKW B AAHHbBIX YCIOBUAX?

MoplUHeBbIE KOMMNPECCOPLI Peako NpoTekaT B uunvHapax. On-
Hako, oHW ABMATCA 06opydOBaHUEM, Iae NpUCYTCTBYET BUbpa-
UMA 1 TEXHONOrMYeckuii TpyBonpoBoa, KOTOpbIA NofdBepraeTcs
BO3AEMCTBMIO OVHAMUYECKUX U TEPMUYECKUX HanpsxeHuiA. Cre-
pogarensHo, ntoboe TpybHoe coeauHEHUE MOXET BbITb UCTOYHU-
KOM yTeuku. Jpyroi peanbHbIA UCTOMHKUK YTEYKM — YMNOTHEHWE
canbHWKa noplHeBoro wroka. Korga ynnoTHeEHWe NOPLUHEBOro
LUTOKa U3HALLKMBAETCA UMW NOBPEXAAETCH, TO MOXKET NPOU30ATH
BbIBPOC CXaToro rasa, nonacTb B KapTep, a 3arem rnonacTb 4e-
pe3 BO3OyLUHLIA KNanaH B OKpyatollyto cpegy. Ects u gpyrue
WCTOYHUKK YTEYKW, KOTOpPbIE HEOBXOAUMO TLLATENbHO NpoaHanm-
31poBaTh. HekoTopble UCTOYHMKX MOTYT BbITb HEOYEBUAHLIMU U
MOTYT OCTaBaTbCA CKPbITBIMK HEKOTOPOE BPEMs, YTO CTABWUT MoA,
COMHEHWE CTEMNEHb UX YTEYKM

[locKkoneKy NCTOYHWKM BTOPOWM CTEMEHW yTeuy-
KW HEe CyMMWpOBaHbl, cregyeT BblbpaTk, Ka-
KME M3 HUX NOAXOLAT ANA OAHHOMO NpUMeHe-
HMa?

Cnegyet BbIOpaTe MCTOYHUK C HaMBOMbLIEN CKOPOCTLIO YTEYKMY,
HanpvMep Ha BTOPOM 3Tane Cxartus, KoTopblv ABnaeTcA bonee
Harpy*eHHbIM, NMPUHAMAS!, YTO NNOLWaAb BbIMYCKHOrO OTBEPCTUA
pasHa 2,5 mm? (oM. Tabnuuy B.1).

- M = 21,6 Kr/kmonb;

-y=12;

-p=516ap;

- T =422 K (makcumanesHo gonyctumasi paboyasa temnepartypa)

Mpennonaras, 4TO yTeuka B NMOBPEXAESHHOM
ynnoTHeHUn ©ByaeT u3bbITOYHOW, cregyeT
onpegensiTe, KakoBa ByaeT CKOPOCTb YTEYKU?

Mockonkky paboyee AaBNEHWE YKA3bIBAET HA 3BYKOBYHO YTEYKY,
pe3ynsTart JoMmkeH BblTh! Wg =154 x 10~2kr/c; ¢ CypaBHbiM 0,75
u S paBHoit 2,5 MM? (cM. opmyny B.4), Q = 1,85 x 1072 m/c

EctecTBeHHas BEHTUNALNA YKPbITUA BO3MOX=
Ha npu nbbIX YCNOBUAX B TEHEHWE FD,E\B?

EcTecTBeHHaa BeHTUNAUMSA, Bbi3BaHHAA OBWKYLUEWA cunon, By-
OET BO3MOXHA Oa)e B KapKue NneTHWe OHW, NOTOMY YTO TEeNnno,
paccenBaemMoe ABUraTensMu M KOMnpeccopomM, ByaeT nocTosiH-
HO MOAMEPXUBATL TEMMEPATYPY BHYTPWU BLILLE OKPYXKaloLlen.
KoHthurypaumsa yKpbITUA Takke NO3BONWUT BETPY YNy4YLWTb BEH-
TUNALMKD HE3AaBMCKMMO OT TOr0, B KAKOM HarnpaeneHuu oH ayeT

10

Kakune reomeTpuyeckne xapakTepucTmkn nme-
€T CTpoeHne?

- OnwvHa ykpeitna: L =12 m.

- WwvpwHa ykpeitva: B =12 m.

- Obwasn BbicoTa yKpbiTHA: H = 8,0 M.

- Paccmatpusaembiii obwmnin obsem: V = 1 000 m® — Paccma-
TpuBaeMbin obbem: V= 0,80 x V = 800 M3; 06beM MeHbLLe )
NPUMEHAETCA Kak JOMYyCK Ha 3aKkpbiToe 0bopyaoBaHWe, KOTOPbINA
BygeT ymeHbLIaTb None3Hbli 06beMm.

- O6lwaa noneaHas nnowagb OTBEPCTUW AN Bhycka Bo3gyxa:

Ay =30m?
- OBwasn nonesHas nnowaas OTBEPCTUIA ANA BbiNycka BO3AyXa:
A, =24 m?

- PacctosHne no BepTukanv Mexay CpefHUMMU 3HauyeHWsMU
BXOOHLIX W BbIXOAHLIX MPOEMOB, PACMONOMKeHHbIX caagu: H, =
=70m

- PaccTosiHMe Mo BepTUMKanu Mexgy CcpegHUMK 3HayveHWUsaMU
BXOOHbBIX W BbIXOAHbLIX NpoemMoB: Hy = 5,4 M

- CpegHee paccTosiHME Mo BEPTUKANU Mexay cepeauMHaMiy npo-
emoB: X; =6,2m
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lpodomxeHue mabnuuye! E. 1

Mpoueaypa knaccudukalm Ans yKPbITUA

o]
r?}n Bmaribi onpedeneHus CodepxaHue
11 | Kakoe akewsaneHT adhpektnsHoi nnowaan | A, =26,5 m2 (cm. C.5.2)
npoema, pacrnonoXeHHOro BHU3Y?
12 | Kakne sHadeHus Temnepatyp GyayT Ansa ca- | - CpeaHss BHYTpeHHAA Temnepatypa: T,, = 316 K
MblX HEBNAronpyMsATHBIX YCNOBWUIA? - HapyxHaa Temnepatypa: 7,,= 313 K
13 | KakoB 0BbeMHbLIN pacxoq CBeXero Bosgyxa? Q=107 m3/c, ¢ C,4 0,75 (cm. doopmyny C.4)
14 | Kakoe konuyecTBO Bo3ayxa B Yac npoxoauT B | C == 48 y~'. [lna storo npumepa BbIGpaHo, 4to 06MeH Bo3ayxa
paccmartpuBaemom obveme? npoucxoaut 48 pas B yac Ans UNICTpauun YCIoBUIA CUTNbHBIX
CKBO3HAKOB, U JaHHOE YCMOBME MOXKET BbITh HENPUMEHMMO AN
peansHOn cuTyauun
15 | Kakas ckopocTb BEHTMIAUNM? CKOpOCTb BEHTUNALMKW CNENYET paccYUTbIBaTb B COOTBETCTBUK
CO CXeMOi BO3[YLIHOTO MOTOKA; 3TO 03Ha4aeT, YTo pedepeHT-
HOe MoMnepeyYHoe CeyYeHWe YKpbITUs OyOeT ropu3oHTanbHbLIM:
u,, = 0,075 m/c
16 | Yto aBnsetcAa dooHoBOW KOHUeHTpauwedn B | x, = 0,18% = 4,5 % HKIP (cm. dopmyny C.1)
paccMmatpuBaeMoM obbeme?
17 | Yro Takoe obbemHasa xapaxktepuctuka yted- | Q.=0,5 m3/c
Kn? MockonbKy cxema BO3AYLIHOIO NOTOKA yKA3biBAET HA ABMXKEHMWE
BO3JyXa BBEPX, HET OCHOBaHWI NPUMEHATL Bornee CTporunid Ko-
ahbprumeHT HeadPEKTUBHOCTHU BEHTUNALKMK, Yem 1,0
18 | KakoBa cteneHb pasbaBneHuns? Cm. grarpammy Ha pucyHke C.1; Heobxogumo nepeceveHue
3HadeHnin ana ocu X v Y. PasbaBneHne cintaeTca cpegHnM
19 | ®oHoeasa koHUeHTpauus B 3aaaHHom obveme | HKIP paseH 4,5%. MNprHumas Bo BHMMAHWE OTBET, CTENEHb pas-
Bbiwe 25% HKMP? BaBneHna MoXeT CHATaTLCHA CpeaHen
20 | Kakoea cTeneHb NpUroQHOCTU BEHTUNALNAM? [MpurogHOCTL CTECTBEHHOW BEHTUMALMKN B 3aKPLITLIX NOMELLE-
HWAX HUKOMda He JOIMKHA CHMTaTBLCA XOPOLUEr 13-3a pa3nuyHbIX
EeCTEeCTBEHHbLIX HeonpegeneHHocTen. [loaTomMy npuUrogHocTbL
paccmaTpuBaloT Kak ya40BNETBOPUTENBHYIO
21 | Kakon knacc 30Hbl BygeT B yKpbITUn? C y4yeToMm cTeneHu yTedyku, cTeneHu pas3baBneHus v Hanuiua
BEHTUNALMK, 30HA Knacca 2 ByaeT onpeneneHa Ans BHYTPEHHe-
ro NpocTpaHcTBa YKpbITMA (cM. Tabnuuy D.1)
22 | EcTb N1 npoembl, KOTOpbIe MOMYT CYATaATBCHA | ITO NMPOeM Ha Kpbile. 370 npoem Tuna A
MCTOYHUKOM YTEYKN?
23 | KakoBa cymmapHasi CKOPOCTb YTEYKM raza ua Wg —u, AngXb = LBpg X,
oTBepcTuA?
W, = 1,54 x 1072 ke
Pesynkrar Takoi e, Kak 1 B cnyyae ana dopmynel (B.4), koto-
pbii COOTBETCTBYET 3aKOHY COXpaHeHUs Macchl
24 | Kakas cteneHb pasbaeneHus? CTteneHb pasbaBneHns Takke onpeaensieTcs ¢ NomoLLb Aua-
rpaMMel Ha pucyHke C.1, 3a UCKITKOYEHVMEM TeX Cnyyaes, Korga
CKOPOCTb BEHTUMALMN U,, paBHa ckopocTy BeTpa. MNpeanonoxu-
TensHO 3HadeHue 1,0 m/c ABNSeTCA peanucTUYHBIM Npubnuan-
TEMNbHLIM 3HAYEHMEM C YH4ETOM BbICOTHI MPOEMA HaL 3eMINEn (CM.
Tabnuuy C.2). CteneHb pasbaeneHns no npexHeMy onpegene-
Ha KaK cpegHsas
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[Mpoueaypa knaccumkalmmn Ans ykpbITUs

lo
I':jn Bmarnk! onpedeneHus CodepxaHue
25 | Kakaa BapbiBoonacHas 3oHa OygeT Bokpyr | OueBMAOHO, YTO B3PbIBOOMACHOWM 30HOWM OomKkHa ObiTk 30Ha Knac-
npoema? ca 2 (cM. pucyHok E.14)
26 | Kakoe paccroaHue B3pbiBoonacHom 30Hbl By- | PaccTtosHue B3pbIBOONACHOW 30HLI MOXHO OLEHWUTbL, MPUMEHMB
LeT BOKpyr npoema? MeTod cornacHo npunoxexunto D (cm. pucyHok D.1). MprHumasn
BO BHMMaHWE MONOXeHWe MCTOYHWUKa YTeYKW, He criegyeT bbiTe
W3MWLIHE KOHCEPBATUBHLIMW U JNIOTMYHO BbIOpaTh HUKHIOW KpKU-
Byl. PaccTosHue B3pbiBOONACHOW 30HBI Ha rpaduke ykasaHo
Bbilwe Ha 1,0 M, NO3TOMY NPOTSXKEHHOCTL 30HbLI ByaeT 1,5 M (cMm.
pucyHok E.14)
27 | 3akntodeHue Bce npocTpaHcTBO nog YKpbITMeM ByaeT 3oHoW knacca 2. Het

HeoBXoAMMOCTM paclUMpATL 30HY 3a MPEenensl CTEH, 33 UCKI-
YEHWEM KpbILLIKW, FAe BO3OYX W ra30Basi CMECh MOTYT YNeTy4yuTbeA
W3-32 CWUMbl TATW, BbI3BAHHOW €CTECTBEHHOW BEHTUNALMEN (CM.
pucyHok E.14 1 pucyHok E.15)

MogobHule noaxogkl MOryT BbITh npuMeHeHbl K ApyriM UCTOYHWMKaM yTevkH, yKka3aHHbIM B HAcTodALLEeM CTaHgapTe.
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PuecyHok E.15 — lNpumep knaccudpurkalum KOMNpeccopHou YCTaHoBKM, paboTatoLlen ¢ NpupoaHbIM ra3zoM (FOpU3oHTanbHbIA BUA)
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MpunoxeHue F
(cnpaBo4Hoe)

Cxembl anropuTMoB KraccudpuKkaumm 30H

F.1 CxemaTW4HbIA nogxon K KnaccutruKaumm 3oH

s

Pesepeyap C roployiM BeLlecTBOM

!

ConepxuT N peaepeyap KONWYECTBO FOPIOYEro BeLLecTsa,
cnocobHoro chopMUpoBaTE B3PLIBOONACHYI) rasoByko cpeay?

'

Ha

!

MpUCYTCTBYIOT NW UCTOUHUKUA YTEUKWU?

Het

!

Ha

!

MOMXHO NW UCKIMKOYUTE UCTOYHUKM YTEYKN?

Het

!

Het

!

Hebxoammo onpeaenuTs CTerneHb Kaxaon yTeuku

Oa

HEBSPbIBOOﬂaCHaﬂ

30Ha

MocTosaHHan yTeyka

YTeuka nepBoi cTeneHn

YTeuka BTOpO# cTeneHu

MepeiTtn K F.4

I punMmevYyaHUe — MCTOYHMK YTEYKK MOXET NpMUBeCTU K COHETaHMIO HECKOINbKKMX CTeneHen YTEYKKN

76

PucyHok F.1 — CxemaTunyeckuin nogxoq kK knaccudpmkauum
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F.2 CxemaTW4HbLIA noaxoA K Knaccudgpukaumm 30H Npyu NOCTOAHHOW yTe4dke

MponomkeHue F.1

MocTosaHHas

MoeT N1 oHa MSMEeHNTLCSA

Ha YTeuKy NepBon cTeneHn?

Na

Mepenth k F.3

HeoBXoaMMO OLLEHMTL NapaMeTpbl, KOTOPbIE BMUAOT Ha TUN W NPOTSHKEHHOCTL
30HbI (HANPUMED, MHTEHCUBHOCTb YTEHKM, CKOPOCTL U T. A.)

!

CreneHb pasbaBneHusa JoMmKHa onpeaenaTbesa (MPOCTPaHCTBa, pacnonoXeHHblie BHYTpKU, TpebyloT oueHkn (hOHOBOM KOHLEeHTpaumn)

Bbicokan

CpepgHsia

!

MoxeT MaMeHUTLCS

Huakasa

!

MoxeT nsmMeHUTLCH

Oa Ha BLICOKYHO CTEMNEHb Oa  |je— Ha cpefHIolo cTeneHb
pasbaeneHua? pasbaeneHua?
Het Het
Heobxogumo onpegenvTs Heobxoaumo onpenenvts Heobxogvumo onpegenvte
NPUrOAHOCTb CUCTEMBI BEHTUMALMM MPUIOAHOCTE CUCTEMbBI BEHTUNSALMK NPUroAHOCTE CUCTEMBI BEHTUNALMK
YaoeneTteo- Ynosnereo-
Xopowas| pUTENbHAS Huskasa Xopolas pUTenbHas Huzkas
OnpefeneH Knacc 30Hbl OnpeaeneH KNace 30Hb! OnpepgeneH Knace 30Hbl
3oHa 30Ha
He3Ha4YUTENBHON He3Ha4uUTenbHOM 30Ha 3oHa
NPOTAXEHHOCTU NPOTSHKEHHOCTH knacca 0 knacca 0 + 1
knacca 0 Kknacca 1
3oHa knacca 2
(30Ha HesHaunTENbHOM 3oHa 3oHa
MPOTHKEHHOCTU knacca 0 + 2 knacca 0
knacca 0)

Y

Vicronb3oBaHWe COOTBETCTBYHOLLMX
npaeun Ans onpeaeneHus
NPOTAKEHHOCTH 30HbI

Mcronb3oBaHWe COOTBETCTBYIOLLMX
npaeun Ans onpeaeneHus
NPOTSKEHHOCTW 30HbI

Mcrnonb3oBaHWe COOTBETCTBYHOLUMX
npaevn Ans onpefeneHus
MPOTSKEHHOCTH 30HbI

MpuUuMedaHune— 30Ha HE3HAYUTENBHOW NPOTAXKEHHOCTM ABNAETCHA 30HOW C HE3HAYMTENBLHOW NPOTHKEHHOCTBH

B HOpManbHbIX YCNOBUAX.

PucyHok F.2 — CxeMaTuU4HbIi Nogxon K KnaccudgmkaumMm 30H Npy NocTOAHHOW yTedke
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F.3 CxemaTW4HbIA noaxon K KnaccucprMKaumm 30H NpU yTe4vKe nepBon CTENeHU

Mpononxexnue F.1 n F.2

YTeuka nepBoOi cTeneHun

MoxeT n3MeHUTLCA Ha YyTeUYKy BTOPOI cTeneHn?

|

l

Her

Ha

Heobxoanmo ouegHUTL NapameTphbl, KOTOPLIE BIMSIOT HA TUM U NPOTSXEHHOCTH
30HbI (HanpuUmep, MHTEHCMBHOCTb YTEYKM, CKOPOCTb U T. A.)

!

CTeneHb pasbaBneHus OOMmKHa onpeaensaTLea (MPOCTPaHCTBAa, PacnoNoKeHHLIE BHYTPW, TpebytoT oLeHKM (hOHOBO KOHLIEHTPALMK)

l

}

Bbicokas CpepnHsas Huskas
MoxeT uaMeHUTLCA MoxeT nameHuTbCA
Na Ha BbICOKYIO CTeNeHb Oa |t Ha CPedHIOK CTeNeHb
paabaeneHua? pa3baeneHua?
Her Her
Heobxoaumo onpefennuTb HeobxoaumMo onpegenuts HeobxoaumMo onpegenuts
NPUroAHOCTE CUCTEMBI BEHTUMNALMA NPUrogHOCTE CUCTEMbl BEHTUMMNALUA NPUrogHOCTE CUCTEMBI BEHTUMNALMA
YOoBNeTBO- YOooeneTeo-
XopoLuas pUTenbHas Huzkan Xopoluas puTensHas Huakasn
\
OnpepeneH KNace 30HbI OnpepgeneH knacc 30HbI OnpepgeneH KNacc 30HbI

!

#

!

!

HegspbiBoonacHas 3oHa knacca 2
30Ha (30Ha
(30Ha HesHauuTenb- HE3HAYMTENBHOM
HOW NPOTSKEH- NPOTSRKEH-
HOCTK Knacca 1) HOCTK Knacca 1)

3oHa
knacca 1

3oHa
Knacca 1+ 2

A

3oHa knacca 2
(30Ha HeaHauMTENLHOW
MPOTAMKEHHOCTH
knacca 1)

30Ha
Knacca 1+ 2

30Ha
knacca 1 unu 0

Mcnonb3oBaHWe COOTBETCTBYIOLLMUX
npaewn Ana onpegeneHna
NPOTAXEHHOCTU 30HbI

Wcnons3oBaHve COOTBETCTRYHLLMX
npaeun Ans onpeaeneHus
MPOTSHKEHHOCTU 30HbI

WMcnonb3oeaHue CCOTBETCTBYHLMUX
npaeunn ona onpegenexHna
NPOTAXXEHHOCTU 30HbI

n puMeEeHaHUNE — 30Ha He3Ha4YMTENBHON NPOTAXXEHHOCTU ABNASTCA 30HOW C HE3HAYUTENBHON NMPOTAXEHHOCTBIO

B HOpManbHbIX YCNOBUAX.

PucyHok F.3 — CxemaTuyHbIA noaxod K KrnaccuduKauumy 30H Nnpu yTeuke nepBoi cTeneHu
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F.4 CxemaTW4HbIA noaxoA K Knaccudgpukaumm 30H Npu yTedyke BTOPOWU CTerneHn

lNMponomxeHue F.1 u F.3

YTeuka BTOpPOW CTeneHu

MOXHO OUEeHUTb cTeneHbL?

l

Het

Na

HeB3prBDOI‘IaCHaﬂ 30Ha

HeobxoamMMo oLeHUTE NapameTpbl, KOTOPbIE BNUSIOT HA TUN U NPOTSXEHHOCTE
30HbI (HANPUMEP, MHTEHCUBHOCTb YTEHKW, CKOPOCTL M T. A.)

l

CteneHb pasbaBneHus LoMmKHa ONpedenaTbea (MPOCTPaHCTBa, PACToNOKeHHbIE BHYTPH, Tpe6ykoT oLeHKW (hOHOBO# KOHLIeHTpaLuKn)

!

l

Bricokas CpegHsas Huskas
MoxeT nameHuTbCA MoxeT nsMeHUTLCA
[a Ha BbICOKYIO CTENEHb Oa  |je—i Ha CPeaHIol0 cTeneHb
paabaeneHus? pa3baeneHun?
Het Her
Heobxogumo onpegenuts HeoBxoaumo onpenenuTs Heobxoammo onpegenuTs
NPUroAHOCTE CUCTEMBI BEHTUNALMN NPUroAHOCTL CUCTEMbI BEHTUNALMN MPUrogHOCTE CUCTEMBI BEHTUNALMM
YOoBneTeo- YOoBRneTBo-
Xopowwas pUTenbHas Huakasn Xopowas pUTEnbHas Huskan
OnpepeneH Knacc 30Hb! OnpefeneH Knace 30HbI OnpepeneH KNace 30HbI
HeBapbiBoonacHas
30Ha 3oHa
(30Ha He3HaYUTENb- xngcc):gg 2 3oHa 2 knacca 2
HOWM MPOTSBKEH- kiakea
HOCTW Knacca 2)
HeespbiBoonacHas
30Ha
(30Ha HEe3HAYUTENBHOWM| SoHa 2 30',"'3 0
MPOTSHEHHOCTH Knacca knacca 1 vnu
Knacca 2)

Mcrnone3oBaHWe COOTBETCTBYHOLLMX
npaesun ana onpegeneHua
NPOTAXEHHOCTU 30HbI

Mcnons3oBaHWe COOTBETCTBYOLLMX
npasun ana onpegeneHna
NPOTHKEHHOCTW 30HbI

Mcrnone3oBaHue COOTBETCTBYHOLLUX
npasvn gna onpegeneHua
NPOTAXEHHOCTWN 30HbI

n puMedHyaHune — 30Ha He3HaunTENbHON NPOTAXEHHOCTW ABNAETCA 30HOW C HE3HAYUTENLHON NPOTAXXEHHOCTBH

B HOpManbHbIX YCNOBUAX.

PucyHok F.4 — CxemaTU4HbIM Nogxod K Krnaccuukauumy 30H Npu yTedke BTOPOW CTeNeHu
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MpunoxeHue G
(cnpaBo4Hoe)

Moprouune TYMaHbI

G.1 Mpw obpaleHn ¢ KMOKOCTBIO NpY TEMNEPATYPE BCMNbILIKW UNW Bbile ee nobas yTedka OyaeT oLeHMBaTLCA MO
0b6bI4HBIV MpoLeaype Knaccudrkaumy B3pbiBOONACHbBIX 30H COrMacHO HAcTosALWeMy cTaHaapTy. Ecnu yTedka npow3onget
HWXKE TOYKWM BCMbILLKKW, MPW ONpederneHHbIX YCNOoBUAX OHA MOXET MpPUBECTU K obpasoBRaHuio roptoyero obnaka TymaHa.
[axe X1aKoCcTH, KOTOpbIE B HEKOTOPLIX CUTYaUMAX MOTYT pacCMaTpUBAaTLCA Kak HErOpPHYME NP TEXHONOTUYECKUX TEMMNE-
paTypax, B HEKOTOPbIX CITy4asx MoryT obpa3oBbiBaTh rOPHOYMIA TYMaH, KOTOPLIA MOXET CTaTk NPUYMHONM B3pbiBa. [prMepsl
XKMUOKOCTK, KOTOpbIE OBLIYHO paccMaTpUBaKOTCS AN OaHHbIX CMYYaeB, BKMOYAKT XNOKOE TOMMMBO C BLICOKOW TEMMNepaTy-
POWA BCMLILIKKA, Macna ¢ TennoobMeHOM 1 CMazodHble Macna.

G.2 Ha npakTuke yTeyka uakocTh 0DblMHO ByaeT MpoMcXoduTh B BUAE Kanesnb pas3nuMyHoro pasMepa, npu 3ToM
Bbonee KpynHeie kannu OyoyT nagaTte cpasy M Nub Hebonbluas YacTb YTEYKM NEPEHOCUTCH Mo BO3AYXY B BUAE rOpHOYEro
TymaHa. BocnnameHsemMocTs TymaHa 3aBUCUT OT KOHLEHTpauun B BO3ayxe Kanenb 1 nboro napa, NeTy4ecty Xuakoctu
1 paamepoB Kanens B obnake.

Pa3amep kanens 3aBMCWT OT JABNEHWA, NPU KOTOPOM >XWOKOCTb BbICBODOXOAETCSH, CBOWCTB XUOKOCTU (rMaBHbIM
o6pasom, OT NMOTHOCTU, MOBEPXHOCTHOIO HATSHKEHWA W BA3KOCTW), @ Talkoke OT pa3mMepa 1 (hopMbl OTBEPCTUA, YEPE3 KO-
TOpoe NpoMcXoaunT yTeuka (BbicBoboxaeHne). ObblvHO Bonee BbICOKOE AaBNEHME U MEHbLUME pa3mMepbl 0TBepcTHA ByayT
cnocobCTBOBaTL CTEMEHWN pacnbINEHUA CTPYAHON YyTEYKU, NPMBOAS K YBENIMYEHUID ONacHOCTU B3pbiea. C ApYro CTOPOHSI,
MpyU MEHLLUMX pasMepax BbIMYCKHbIX OTBEPCTUIA CKOPOCTb yTeuku BymeT meHblue, Takmm obpa3oM, OMacHOCTb B3pbiBa
YMEHBLUUTCS.

G.3 Beino gokaszaHo, YTO ropHYKE Kannu pasMepom ¢ TyMaH ABNSATCH Havbonee Nerko BocnnaMeHAeMbIMUY Ya-
cTuuamu obnaka TymaHa, XoTs 0BbIMHO OHUW ABMSKTCA HEDONbLLUOK YacThio OBLLEN YTEUKN. DTa O0MNA MOXET YBENM4YMBaTh-
CS, eCnv CTPYNHaA yTeyka yaapseTcs o brnuanexallyo NoBepXHOCTb.

Mpumevannn

1 lNoptoune TymaHbl — 370 ManeHbkue (oT cybmukpoHa oo 50 MUKPOH) YacTuubl, HAXOAAWMNECA BO B3BELUEHHOM
COCTOSIHUK B aTMocdhepe.

2 Kannu B gnanasoHe roptoyero TymaHa MoryT cocTaenaTe Bcero 1 % oT obulel BhiNyLeHHOW B 3aBUCUMOCTK OT
YCMOBUIA yTEUKM.

3 O6naka 13 kanens TonnvMea obbl4HO TPYAHO BOCMMAMEHRAKTCA, €CNW HET OOCTAaTOYHOW Macchkl napa wnv npu-
CYTCTBYIOT O4€Hb ManeHbKUe Kanmu.

G.4 HeobxoaMMO OLEHUTL BEPOATHOCTE TOTO, YTO YTEMKA XKUAKOCTW NpUBEOET K 06pa3oBaHuIo roprYero TymaHa Bo
BPEMSA HOPMANBHON BKCNMyatauuy U/unm oxKuaaeMbIX HEMCMNPaBHOCTER; a TaKKe BEPOATHOCTL COBLITUIA, KOTOPLIE MOTYT
NPUBECTY K Takow yTedke. OUeHKa MOXET yKa3biBaTb Ha TO, YTO yTEYKA BELLECTBA UMEET OYEHb HM3KYI0 BEPOATHOCTL UMK
yTO 0BnNako TymaHa MoXeT 0BpPa30BaTLCH TONBKO BO BPEMSA PEOKUX HEMCTPABHOCTEN NV MOMHOro oTkasa. OUeHK [OormK-
Hbl BbITb MOAKPENNEHbl CChINOYHBIMM AOKYMEHTAMU UK OMNLITOM paboThbl ¢ aHanorMyHbIMK ycTaHoBkamu. OaHaKo 13-3a
TEPMOAMHAMUYECKO CNIOXHOCTM TyMaHa M BoMbLIOro KonMyecTBa hakTopoBs, BIUAILWMWX Ha obpasoBaHue 1 Bocnname-
HAEMOCTb TyMaHa, CChINKa MOXeT BbITb HEAOCTYMHa NS Kaxd0i KOHKPETHOW cuTyauuun. B Takux cnydasx HeobxogumMoe
pelueHre cnegyeT NpPUHUMATE Ha OCHOBE COOTBETCTBYHOLLUX OaHHbIX.

G.5 He kaxpgas yTeyka BblabiBaeT 0OpasoBaHWe TymaHa, HanpuMep npu yTeyke Yepes NnoBpexaeHus draHuesbix
YMMOTHEHUA UMK CanbHUKOB/HABWBOYHBIX CAnNbHWKOB, KOTOPLIE B BOMBLLUMHCTBE Cry4Yaes ABMNAITCA yTe4Kamu BTOPOW CTe-
MeHW B Criydae ras3oB UMW NapoB, Kak NpaBumno, yTedka ByoeT He3HauuTeNbHOW, a B Cryvae BA3KUX XWOKOCTel B Bonb-
LUMHCTBE CMy4aeB BLI30BET NOSBINEHWE Kanenb, a He TyMaHa. 3T0 03HaYaeT, YTO BEPOATHOCTL 06pasoBaHus TymaHa 13-3a
yTeyek Ha thnaHuax Tpy6, KnanaHoB W Tak fanee He CTOMT nepeoleHuBaTb. OUeHKa OOMKHA YYUTLIBaTL (PU3UYECKHe
CBOWCTBA KMAKOCTK, YCNOBUA 06paLleHus, MexaHW4eckue OeTanm TeXHONorMyeckoro obopynoeanms, kadectso obopyao-
BaHMS W HANU4Me NpPensaTCTBUN BO3ME UCTOYHUKA YTEYKN.

MpumeyvyaHuns

1 [ns xuokocTen, yTeyka KOTOPbIX MPOU3oLUNa NPy 3HAYEHMAX TEMNEPaTYpbl 3HAYUTENBHO HUXE TEMMNEpaTypbl
BCMbILLKK, B3pPbIBbI TYMaHa B NPOMBILLMEHHOCTY NPOUCXOAST peako.

BepoATHO, 9T0 CBA3aAHO C TPYAHOCTBH MOMYYEHWA Kanenb A0CTAaTO4YHO MarblX pasMepoB Npu Cny4YaiHoNn yTeuke u
TPYOHOCTBK BOCMTaMEHEHUS.

2 [oproyne TymaHbl MOMyT BOCMNIAMEHATLCA OT MCKP NOA0OHOM 3HEPTMK, YTO W MPK BOCTNNAMEHEHWIM Napa, HO 0bbIy-
HO TpebyeTcsa o4eHb BLICOKaA TEMMNepaTypa NOBEPXHOCTM NS BocnnaMeHeHud. [ina BocnnameHeHUs TyMaHa npu KoHTak-
Te C ropaYnmMu NoOBEepXHOCTAMK 0DbLIYHO TpebyeTca TemnepaTtypa BhILLE, YEM MpU BOCNNaMEHEHUM napa.

G.6 Ecnm cumTaetca BO3MOXHbIM oGpaaoaaHme nerkopocnnaMeHarWeroca TymaHa, To0 MCTOYHUK YTEeYKn XKena-
TENbHO COepXUBaTb UMM KOHTPOITMPOBAaTb, 4TOObI YMEHbLUWTL OMAaCHOCTb, Hanpmmep nopucTbiMU NpenoxpaHUTenbHbIMA
peLleTkamm, 4yTOBLI cnocobcTBOBaTL 0OBLEAUHEHNIO TymMaHa, JeTEKTOPOB TymMaHa Unm cuctemMm nogaBneHusa. Ecnu He MOryT
BbITb rapaHTUpOBaHbl NoKanuiauyua un aHanorMdHble Mepbl KOHTpOnA, cnegyet ydUTbiBaTh NOTEHUWMANBHYKO ONacHOCTbL
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BO3HUMKHOBEHWA TYMaHa. nOCKOﬂbe MeXaHWU3Mbl gUCneprupoBaHna U KpUTepu BoCcnnameHAaAeMoCT And TyMmaHa oTnuya-
KOTCA OT NapaMeTpOoB ONA ra3oB U NapoB, He cneayeT NCNoNb30BaTh Nogxoa K KﬂaCCMCbVIKaLI,VIM cornacHo NpUNoXxeHWo B.

MpnmeyaHus

1 Ycnoewus, Heobxogumble Ans OPMUPOBAHUS FOPHOYEro TyMaHa, HacTOMNbKO CINOXHbI, YTO MPW WX OLEHKe Lene-
coobpa3HO UCNOMNb30BaTk UCKMKYUTENBHO Ka4yecTBeHHbIN nogxod. CneayeT onpedenuTh (hakTopbl NpU NepekavnBaHnm
KMOKOCTW, KOTopble cnocobeTByoT 06pasoBaHuio 1 BocnnamMmeHseMocT TyMmaHa. MoxeT 6biTb JOCTATOYHO OnpedenuTs
AaHHble hakTopbl U BEPOATHOCTb BO3HUKHOBEHUS YTEYKU XKMAKOCTH, Y4TOBEI OLEHWTEL CTEMEHL ONACHOCTM W OMNPEQENUTE,
SIBNAETCA MW 30Ha B3PLIBOONACHON.

2 B obwem, egMHCTBEHHBIM 3NEMEHTOM, MMEOLLMM OTHOLLEHWE K ONpedeneHuto Knacca 30Hbl, ABNAETCHA CTeneHb
yTedkn. B BonbLuMHCTBE criydaes aT1o BygeT yTeuka BTOpoW cTenexun. HenpepbiBHas yTeuka Unm yTeyka NepBown CTeneHu,
Kak npaeuno, byaeT cBA3zaHa c obopyaoBaHveM, NpeaHasHa4YeHHbIM AN pacnbiNeHWs, HanpuMep OKpacka pacrnbineHrem.

G.7 TpuHYMas BO BHUMAHWE, YTO CYLLECTBYET MHOFO HEONPedeneHHOCTEN, CBA3AaHHbLIX ¢ (hopMUpoBaHueM obnaka
roproYero TymaHa, oLeHka onacHOCTU TyMaHa JOMKHA OCHOBLIBATLCA Ha KOHKPETHbLIX OTpacneBbix npaBunax. Hanpumep,
OMacHOCTb BO3HMKHOBEHUA TyMaHa ByaeT NnpucyTCTBOBATL NpW TENNONepeaaYe, Koraa XUaKocTe HarpeBaeTcs 40 TemMne-
paTtyphbl, BNU3KOA K TEMNepaType BOCMNaMEHEHUS MINW BhILLE, M UCNONbL3YETCs MPW O4eHb BbICOKMX TemnepaTypax. Onac-
HOCTb TyMaHa Ans TUNOoBLIX TONNWMBOPACNPEAenUTENBHBIX CETEN, CMPOEKTUPOBAHHLIX ANA Noaxoasiimx Tpy6onpoBoao.,
HE Y4WTLIBAETCH Ha OCHOBaHMM MHOTOMETHETD OMbITa 3KCNyaTauun Takux YCTaHOBOK MO BCEMY MUPY.

MpumeyaHue— OTpacneBble Npasuna knaccumKkalm B3pbIBOONACHBIX 30H ANS rOPHYMX KUOKOCTEeN 0bbly-
HO He YUYWUTLIBAIOT 3anoTeraHue. [py BOZMOXHOM 3anoTeBaHUKU 0BLIYHO pekoMeHAyeTcs Ucnonk3oBaTe Bonee KpynHble
B3PbLIBOOMACHBLIE 30HLI. DTO TAKKEe FOBOPWUT O TOM, YTO He CNeayeT NepeoLeHMBaTh BOAMOXHOCTE 0Bpa3oBaHMa TymaHa
13-3a rOPIOYUX KUOKOCTER, KOrAa roplovmne XuaKocTW NEPeKkavynBaloTcs Npy aHanorMyHoM AaBneHWn U Npyu LENOCTHOCTH
TpybonpoBoaos.

G.8 Ecnu yctaHoBneHa onacHoOCTb TyMaHa, 30HY He cnedyeT knaccuduumpoBaTe kak 3o0HY knacca 0, 1 wnu 2,
Tak Kak BWAbl B3PLIBO3ALLMTLI, UCMOMb3yeMble B OaHHBIX B3PbIBOONACHLIX 30HAX, He TPebyloTca Npy oLeHKe OnacHoOCTU
Tymara. Cm. FOCT IEC 60079-14. BoamoxHocTb 0Opa3oBaHusa TymaHa criegyeT o603HavyaTb Ha YepTexe 30H NOMWMMO
B3PbIBOOMNACHbIX 30H, CBA3a@HHbIX C rasaMu 1 napamu, HanpuMmep COOTBETCTBYIOLLEN MApPKMPOBKOW.

G.9 [Jaxe TymaHbl, KOTOpble HE BOCMIAMEHAIOTCA B COOTBETCTBMM C KPUTEPUAMM K pasMmepam Kanefb, MOryT B KO-
HEYHOM MTOre 0CEeCTb Ha ropsivel NOBEPXHOCTH OTHOCUTENBbHO TeMMepaTypkbl CaMOBOCNIaMeHeHWs napa, TakuM obpasom
BbI3bIBAA ONacHOCTb NoXkapa. Jpyrve UCTOYHWMKN BOCTINaMEHEHWS C BEICOKOW SHEPTUEN, Takue Kak nrnams, Taikke AoMmKHbI
yyuTeIBaTECH. CnegyeT cobniogate OCTOPOXHOCTE, YTOOLI NOKaNM30BaTe NOTEHUMANBHbLIE YTEYKM U NPELOTBPaTUTL KOH-
TaKT C ropAYMMU NOBEPXHOCTAMU U APYrME UCTOYHUKN BOCNNAMEHEHWS C BBICOKOW 3HEPTUEN.

G.10 [Ons ropiodero TymaHa TpebyeTca MUHUMANbHasA KOHLEHTpaUus (aHanorMyHo roploduM napam Mnm roprodei
Nbinu). [ns )XUOKocTel 3Ha4YMTENBLHO HUXE X TeMnepaTypbl BOocnnamMmeHeHus obnako OygeT cHuKaTe BUANMOCTb.

TymaHbl 06GBIYHO BUAHbLI, U NO3TOMY YTEYKW 0BbIMHO MOXHO YMeHbLWWTL. Mpy oueHke HeoBxoauMo y4uTeIBaTE Bpe-
MEHHbLIE PAMKM A0 OBHapYKEHUA YyTEUKW.

MpumMedyaHune— HWKHWIA KOHLEHTPaLMOHHLIN Npeden pacnpocTpaHeHWsa NnamMeHu ropodmnx TYMaHoB ToMuea
aHanorn4yeH Unu HMxe yKkasaHHOro ans napoe Tonnuvea.

G.11 loptodre TymaHbl MOryT obpasoBeiBaTLCA BHYTPWM 000pyQoBaHMA M3-3a CUCTEM MacnsaHOW cMasku, pasbpbis-
rMBaHWsA UNv NEpeMeLLMBaHNS Kak YacTb TEXHOMOMMYECcKUX onepaumnin. OnacHoCTH, CBA3AHHLIE C BHYTPEHHUMW YacTsaMMU,
cnepnyeT y4uTbIBaTh, U MOXET NoTpeboBaTbCcs NPUMEHEHUE CneuManbHbIX MEp Mo CMAMYEHWIO NocneacTeMi. Hanpumep
cucTema nodaefeHns BapbiBa UK NoxapoTyLueHus. Mpr onpegeneHHbix YCNOBUAX Takue TyMaHbl Takcke MoryT ObiTb Bbi-
nyLeHsl B aTMocdepy, HanpUuMep cMazoyHble MacnsiHele TYMaHbl Yepea OTBEpPCTUA KapTepa, pe3epeyapa unu peaykropa,
WUMEILLIETO BEHTUMNALMOHHLIE OTBEPCTUSA, YTO MOXET NPUBECTU K NOXKapy. YTeuKa Takux TYMaHOB [OIDKHA YCTpaHAaTbCA
TYMaHOYNOBUTENSIMMU.

G.12 CnepyeT yuuTbiBaTb AOMOMHUTENBHO CUTYaLWM, KOT4a JKUAKOCTW PacnbinsioT HAMEPEHHO, HanpruMep okpacka
pacnsineHnemM. Knaccudmkauus B3pLIBOONACHBLIX 30H B TAKMX Cry4anx obblYHO ABNAETCA NPEAMETOM KOHKPETHLIX Mpo-
MbILLINEHHBIX NpaBun.

G.13 FOCT IEC 60079-14 ans Beibopa obopyaoBaHUs M YCTAHOBOK He BKMOYaeT: TpeboBaHWA K onacHOCTSAM TyMa-
Ha V3-3a KMOKOCTEN C BbICOKON TeMMNepaTypol BCMbILKKW, O roploYMe Nnapbl OTCYTCTBYIOT.
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Mpunoxenne H
(cnpaBo4HoOe)

Bopopoa

H.1 Ouana3soH BocnnameHseMoCcTW BoAopoda B Bo3ayxe cocTtaenseT oT 4% go 77% obwema. Bogopop takke
06bIYHO COAEPKMTCA B CMECSX FOPHYMX ra30B, HanpuMep B npouecce HedtenepepaboTku. [1ns razoBbix CMECei noarpyn-
ny obopynosanuna cnegyet paccmatpusath kak [IC vnum |IB + H2, raoe razosasa cmeck Bknodaet 30% vnv 6onee sogopona
no o6bemy, ecnu He ykazaHbl ApYrMe KOHKPETHbIE AaHHbIe. 3Ha4YeHWe TEMMNEPaTYPHOro Knacca CrnegyeT npuHumath 3a
3HayeHWe camoi HW3KOIN TeMnepaTypbl caMoBOCMaMmeHeHws ans nboro rasa, npessblwatowero 3% B CMecH.

MpumevyaHue — FOCT 316710.20-1 cogepUT PYKOBOACTBO MO OMNpefeneHnio ra3oBbiXx CMecel, BKMNoYyasa Bogo-
poA, Takux Kak KOKCOBbLIM ra3 U NPOMBILLNEHHBIA MeTaH NS COOTBETCTBYIOLWMX noarpynn obopyaoBaHus.

H.2 Temnepatypa camoBocnnaMeHeHns Bogopoda cocrtaenseT 560 °C. XoTs 04eHb BbICOKME TeMnepaTypbl Heob-
XOAUMbI A BOCNMaMeHeHUss CMECU BOOOPOAA C BO3AYXOM, CNedyeT NpPUHATL Mepbl NPELOCTOPOXKHOCTY, YTOBbI yTEYKN
BOOOPOAA HE COMpUKAcanuck C ropsyrMy NoBEPXHOCTAMM.

H.3 CkopocTb avdhdyann raza 3a cHeT Cunbl TAMM NPONopUMOHANsHa ero NMoTHOCTU OTHOCUTENBHO Bo3ayxa. Bo-
Jopoa — 3T raa ferdye Bo3gyxa, KOTopblid BeICTPO paccenBaeTcs, nogHUMasch cHuay Beepx. OaHako no Mepe Toro, Kak
raz ancpbyHaupyeT, o6beMHasa NNoTHOCTL AaHHOro o6bema ByaeTt cTpeMuTLCs NpUBnUanTeea K CBOMCTBaM Bosayxa. o-
CKOMbKY KOHLIEHTpaLMsA BOOOPOAA YMEHLLIAETCA, Tak YTo 06bemMHaa NNoTHOCTL NpubnuxaeTtcs K Boanyxy. Mpu ymeHbLe-
HUW KOHUEHTpauun Bogopoaa, Korga obbeMHasa NnoTHOCTE NPUONMXKaeTCs K BO3AYXY, BOOOPOA C HU3KOW KOHLEHTpaLuei
DyOeT CTpeEMUTLCA NEpPEMELLATLCA BMECTE C BO3AYXOM.

H.4 YTeuku Bogopona Gonbluoro o6bema MoryT HakannMeaTbCa B HAA3EMHbIX MOMELLEHMAX. YTeuka Bogopoaa Mo-
KeT 06pa3oBLIBaTh ra30BbIe KapMaHbl B HALIAX, NMUKaX KPbILL 1 MaHCApAHLIX OKHaX, KOTopble 0BbIYHO NMOX0 NpoBETpUBAa-
toTcs. W HaobopoT, oTHoCKUTENLHO HEGOMBLUWE OTBEPCTUA B TAKUX NPOCTPAHCTEBAX NO3BOMAT BOAOPOAY BhICBOBOXAATLCA
1 MOTyT BbITb 4OCTATOMHBIMMW ANS NPEAOTBPALLEHWA CKOMNMEHUSA BOAOPOLa U3-3a YMeHbLUeHUsl o6bema 3a cHeT yaaneHus
Bogopoaa.

H.5 YTeuku Bogopoaa obbl4HO NpuBoAAT K 06pa3oBaHUi0 CTPYWHOrO Wnenda no HanpasneHWo OT TOYKU YTEYKM.
Kak Tonbko nMnynsc peakTUBHOW CTPYW paccevBaeTtcs, Wnend nogHnumaetcs 6onee BepTUKanbHO W, Kak NpaBumio, pac-
NMPOCTPAHSETCH B XOPOLLO NPOBETPMBAEMOM NoMeLLeHn Be3 NocnencTeuii.

H.6 Paanue xwakoro Bogopoga, OaBMNEeHWE HACbILWEHMSA KOTOPOro obbivHO cocTaensaeT 4 Gapa, MOXKET BHe3anHo
NOABEPTHYTLCA BO3OENCTBUIO HU3KOTEMNEPATYPHON KOHLIEHTPaLWUK B pE3epBYyape Mo CPaBHEHMIO C aTMOCHEPHbIM AaBre-
Huem. [laHHOe BELLECTBO MFHOBEHHO 3aKUMWT WUIW 3HAYUTENbLHARA YacTb KWUAKOCTW MPEBPATUTCH B HU3KOTEMMNEPATYPHbINA
nap, B pea3ynstate Yero ocTaBlleecs cogepxumoe paszonbetcs. Kuakuin sogopod knnut npy 20 K npu 1 atmocdepe, 1
COOEPXMMOE BELLECTBO MPU BO3AEWCTBMW TEMMepaTypbl OKpyxatowen cpegbl ByaeT MMeTb JOCTaTodHO Ternna, YTobbl
BbIcTpo ncnapuTb XuMakun Bogopon. OTKpbITasa Nnowaabs NOBEPXHOCT Pa3nvBa »KWUOKOro BOAOpOaAa BMMAET Ha CKOPOCTb,
C KOTOPOW COOEepXKMMOe NpeBpallaeTcs B nap v HarpesaeTca. [1pn Temnepatype KAneHWs Bogopoga XonogHbIA BOOo-
POAHLIN NMap TsKernee BO3Ayxa, Nnoka oH He Harpeetcs. Korga xonofHble napbl CMELLMBAKOTCA C BO3AYXOM, BO3OYX MOXET
OXIaxaaTbCs HIKE TEMMEpPaTypbl KOHAEHCALMW, BbI3biBAA KOHAeHcauuo u obpazoBaHue BuaMmMoro obnaka.

Mocne npebbiBaHWA Y 3eMnM M AOCTATOYHOTO HAarpeBaHusa BManMoe obnako napa MoxeT obpa3oBbiBaTh LUNeid npu
OBWXEHMW HaBepX.

H.7 ®poHTbl NameHu, Habniogaemsle Npy UCNONL30BaHUM CMECEW BOAOPOAA C BO3OYXOM, FOPAT XYXKe, KOraa OHK
ropsAT B rOPU30HTaNbHOM HanpaeneHnn 1 TeEM Dofnee B HUCXOOALLEM HaNpPaBIEHNW.

Mpw BbIAENEHUN BOMNBLIOMO KONMYECTBa BOAOPOAa MOXET obpa3oBaThCs Weid ¢ yBenMyMBaLWencs KoHLeHTpa-
Luveil Bogopoaa Nno HanpasneHWo K LeHTpanbHoi nuHuK wnenda. Obnactu ¢ 6onee HU3KOW KOHUEHTpauuen BOOQOpPOOHO-
BO30YLUHbIX CMecelr TpebyoT BonbLluen SHEPTUM UHULMWPOBAHMA ONA BOCNNaAMEHEHMs, YeMm obnactu ¢ Bonee BbICOKOW
KOHUEHTpauuen K LeHTpy wnenda. [enxeHre n BoASHOW Nap B Wwnende Takke npueenyT k GonbLllen aHeprim MHULUMUPO-
BaHWS Mo CPaBHEHMIO CO CMEChI0 TOTO e COCTaBa, TO eCTh CyXoW 1 De3 ABMKeHus.

Takum oBpasom, Mo Mepe Toro, Kak BOAOPOAHbLIM WNeld nogHUMaeTcs, BHellHWe obnactu wneidga (obnactu, Be-
POAITHO, CTONKHYTCA C MCTOYHWKOM BOCIMIAaMEHEHUS) C MEHLLLEN BEPOATHOCTLH BOCMNAMEHATCA MO CPAaBHEHUIO C MOYTH
CTEXMOMETPUYECKMMU cMecaMU. Ecnv Bo3ropaHue NpoucxoouT BO BHELLHEN 4YacTv wwrenda, ToNMbKo ras B Henocpea-
CTBEHHOIW BNM30CTK K UCTOMHUKY BO3ropaHusa OyaeT CKITOHEH K BO3ropaHuio, M eCcTb BEPOATHOCTbL BO3HWMKHOBEHUSA Name-
HW. PacnpocTpaHeHuve unu gednarpaumna B obnake ymeHbluaeTcs. [103Tomy, ecrnv NpoucxoouT GbICTpoe nepemMellBaHne
BOOOPOOHOro Wnenda ¢ obpa3oBaHMEM MOYTWM CTEXMOMETPUYECKOM CMECH C BO3OQYXOM Ha BCEM MpPOTSXEHWMM obraka,
00blYHbIE (hakTopbl, BNUAKLKME Ha NepemMellBaHne (anddysna, cuna Taru, Betep U TypOyneHTHOCTL) B YTEYKE, HE Npu-
BEOYT K NOMHOMY CropaHuvio wnenda.

H.8 [nga cHmKkeHWs yTedek BoAOpOoAa credyeT npeaycMoTpeTs ObICTPLIM NOABEM ra3a Ha OTKPLITOM BO34yXe BAanu
OT KOHCTPYKLMIA, YTOBbI MOMOYb NPEAOTBPATUTL MOTEHLMANBLHOE BOCNNaMEHEHWE BO BpeMs yTedku. B nomeLleHumn moxeT
BbITb NpegycMoTpeHa AoNONHUTENBHAA BEHTUNALMS U/UNK OCTaTOMHOE NPOCTPaHCTRO ANs pa3baBneHns n paccensaHus
yTeuku. Ecnu npuMeHaoTea razoaHannaaTopsl AN8 KOHTPONA MaMepeHus, OaTYMKU LOITKHBI ObITe pa3MeLleHbl Haa To4Ka-
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MW YTEMEK W/UNK BO3ME MOTONKA, BLITSKHOMO BEHTUNATOPA MNK BLIXOAHOMO kaHana. Tpebyerca perynspHasa kanubpoBka
OATYMKOB, M AaT4YMK creayeT kKanubpoeaTth TONBKO C MCNOMNbL30BaHWMEM BOACPOAA B KAYECTBE KanwbpoBOYHOro rasa.

H.9 BoaopoaHbIii ra3a UMEET HECKONBKO NocneacTBuiA Ana 6e3onacHoCT U 300p0BLS NEpPCoHana, KoTopkle cneayeT
YYUTEIBATL MpU yCTaHOBKe 0ObekTa. [23006pazHbiil BOOOPO MOXKET Bei3BaTh AechuUMT Kucropoda. MNMoBkIleHHoe coaep-
XaHue Boaopoaa B BO3OYLUIHOW CMecu MOXET BbiTe Be3onacHbIM A4S ObIXaHUS B TEYEHWE KOPOTKUX NMEPUOLOB BPEMEHM,
HO cpega GyOeT Bbllle HMKHEro KOHUEHTpaUMOHHOro npeaena pacnpoctpaHenus nnamenu (HKIMP), yto npuBegeT k 06-
pasoBaHWI0 NOTEHUMANBLHO B3PLIBOONACHOW ra30BOW cpesbl.

BogopogHoe nnams, ecnu oHO He CoaepKMUT NPUMECH, OYEHb TPYAHO YBUAETH NPU AHEBHOM CBeTe. 3TO CBOMCTBO B
COYETAHUN C HU3KUM KO3(DPULIMEHTOM M3nyYeHns, obecneymBeaowmM O4eHb HU3Koe UHPaKpacHoe nanyyYeHue, genaet
ropeHve Bogopoaa TpyaHO BUAWMBIM, MOKa HE MPOM30MAET (PU3NYECKWA KOHTaKT ¢ nnameHem. Bogopoa npw ropeHun Ha
Bo3ayxe Tawkxe obpasyeT ynerpadumonetoroe (YP) manyyeHue, cnocobHoe Npon3BOAWTL aHarnoruyHole adochekTsl npu
npebbiBaHUK Ha conHue. NpaMoe BO3OeiCTBME BOAOPOAHOMO NNaMeHN Bbi3biBAET HEMEANEHHLIE OXOMU.

Bopgopoa o4eHb Nerko BocnnameHAeTCA TaMm, e OH BbIAENAETCH, M 00bIYHO MPOUCXOAUT BO3ropaHve U/unm oxuaa-
eTCsi BO3HUKHOBEHWE B3pbiea. MoryT BOZHUKHYTb HEGOMbLLUME YyTEYKN 1 BO3rOpaHWe, HO OHU OCTaHYTCA HE3aMEYeHHbIMU [0
Tex nop, noka He DyaeT NpoBefeHO TEXHUYECcKoe 0BCnyKMBaHWe NepcoHanom B 3oHe. Boaropatowuiica wneidg sogopoaa
ObICTPO BEPHETCA K UCTOYMHMKY Bogopoda. C TOUKM 3peHWsA KOHTPOSS OnacHoCTen BOOOPOAHBIN NOXap, NOKan“3oBaHHbIA B
WCTOYHWKE UNK yTe4ke, 4acTo BblBaeT NpenMyLLeCTBEHHO B YBENUYMBAIOLWEMCA BOAOPOAHOM Lineide.

M3BecTHO, YTO yTeYKM BoLopoda NpencTaendaT cobol npobnemy, HanpuMep Ans CUCTEM C OYEHb BLICOKUMUW OaB-
NIEHMEM UMK TEMMNEepaTypamn, NO3TOMY CneayeT NpeayCMOTPETh AONOMHUTENbHbIE Mepbl DE30MacHOCTH ANA UCTOYHWUKOB
YTEYKU.

[aHHbie Mepbl MOTYT BKMOYaTH:

- 3aLUWTY OT OTKMOHEHMUS NS OrpaHNYEHUsA UMNYNLCa CTPYW U YNyYLleHWA paccenBaHus;

- MapoBbIe CTPYWM BOKPYI MCTOYHUKA YTEYKM AN OXNaXKOEHUH BbICOKOTEMMNEPATYPHbLIX YTEYEK, YBNAXHEHWA rasos U1
W3MEHEHUA XapaKTEPUCTUK paccenBaHnsa CTPyW.

MonHoe cropaHne BoaopoaHoro obnaka Npou3oaeT B TEYEHNE HECKOMNBKMX CeKyH. Bbiaensaemoi Tennoeoi aHep-
MMM HELOCTATOYHO ANS BOCNMAMEHEHUS TUMWYHLIX CTPOUTENLHBIX MaTepUanoB, UCMONb3yeMblX B 34aHuUs. NepcoHan B
HENoOCPenCTBEHHOW BrUM30CTWM MOXET MOMYYNTb CEPbE3HBLIE OMOMM W MOABEPIHYTHCA NPSMOMY BO3AENCTBWIO, roproyMe
XWOKOCTW Takke MOTYT BOCMITaMEHWTBCA.

Bogopoga, xpaHawumiica noa BbICOKUM AaBneHueM, 00bI4HO Npy yTedke obpasyeT cTpyto. B criyyae BocnnameHeHus
3TO NPMBELET K BO3HUKHOBEHWUIO HOMBLLUOK CTPYM NOYTU HEBMOMMOTO NiamMeHu, koTopas Obina Obl Ype3BblYalHO onacHa Ha
BCEM ee nyTu. B cuctemax BbICOKOro 4aBNeHUA C COeAMHEHWAMU, KOTOPLIE, KaK M3BECTHO, NOABEPKEHbI yTevKam, cneayeT
NPUMEHSTEL JOMNOMHUTENEHBIE MEPLI KOHTPOIS.

H.10 [4] cooep1T OONONHUTENBEHOE PYKOBOACTBO Mo 6e30nacHOCTM ANs BOOOPOAA, HO He Y4uThiBaeT Knaccudu-
KaLMio B3PbIBOOMNACHBLIX 30H UMK CCLINAETCA Ha ceputo cmaHdapmoeg Ha obopydosaHue 0na pabome! 80 83pbI8O0MNACHbIX
cpedax. B atom cnyyae pykoBoAcTBO No 6e30MacHOCTM MOXKET BbiTh NMOME3HbIM, HO CNeayeT BbINOMHATL TpeboBaHusa ce-
puii cma+Hlapmos Ha obopydosaHue Ons pabomsi 80 83pbl8OONAaCcHbIX cpedax.

83

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 90/99
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-31610.10-1-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=68531
https://gostexpert.ru/gost/gost-31610.10-1-2022?utm_source=pdf&utm_medium=68531&utm_term=page

rocCT 31610.10-1—2022

MpunoxeHwe |
(cnpaBo4Hoe)

KomBuHnpoBaHHble cMecH

.1 OBwwue TpeboBaHuA

KOM6HHMpOBaHHbIe CMeCH npencrtaenawT coboi cmech ¢ BO3QYXOM ropr4ero rasa mnuv napa c FOpIO‘-Ieﬁ MNbiNbkO
n (MJ‘M) C ropto4mMMmn neTyvyumMm Hactuuamu. MoeeneHune KDMGMHMPOBEHHOPI CMeCW MOXEeT OTnn4aTbCA OT noBegeHunsA
ra3a;'napa MK Neiny B otgensHocty. KonvyecTeo cmyauvu?l, KOTOpbIEe MOXHO HanTK B MNPOMBbILLNEHHOCTH, 6y,EI,ET 3Ha4yun-
TENbHO Pa3nnMyaTbCA. I'IoaTomy HenpakTU4yHO npejoctaBnATb CneyunarbHoe PyKOBOACTBO. OfHako B HacTOALLEM npuno-
XKeHnn nprnBeaeHO pyKoBOOCTBO MO BOMpPOCaM, KOTOpble H906XOJJ,VIMO Y4nUTbIBaATb Mpw 06Hapy}K8HVII/I KOM6VIHVIpOBaHHbIX
cMecen.

.2 NMpuMeHeHWe BEHTUNALMUN

aniMBHHTb BEHTUNAUMIO B Ka4veCTBe CpedCTBa KOHTpoNnA cneayeT ¢ OCTOPOXHOCTbIO, NOCKONbKY BEHTUNALKMA MO-
YKET CHU3UTb OMACHOCTL ra3oBO34YLIHOW CMECH, HO YBEMUYMTL ONACHOCTL MbifKM UK MMETb Apyrie pasfnnyHblie nocnen-
CTBUA Ha pas3nuUyHble KOMNOHEHTEI CMECK.

1.3 KoHueHTpauWoHHLIe Npeaen.l

KOM6MHHPOBEHHI:[E CMeCK MoryT 06paSOBbIBaTb B3pbiBOONACHLIE Cpelbl 3a npefenaMi OToenbHbIX KOHUEeHTPaU K-
OHHbIX NPpeOenoB pacnpocTpaHeHWA nNnaMmeHn ansa raaa/rlapa WU Ang nbinm, ecny HeT OOMONHUTENBHBIX CBEAEHWA, HYTO
KOMGMHMDDBHHHy}D CMECb CHMTAlOT BSpbiBOOI’IaCHOIFI, ECInin KOHUEeHTpaunA raaa;'napa npesbillaeTt 25 % HWKHEro KOHUEH-
TRPAUMOHHOrO npenena pacnpocTpaHeHna nnamMmeHn M KOHUEeHTPauWA Nbinyv NpeBbillaeT 25 % Hawbonee nerko Bocnna-
MEHSeMOK KOHUEHTpauunn.

1.4 XuMnueckne peakuum

Heobxogumo YY4UTbIBATb XMUMUYEeCKUE peakun, KOTOpble MOTYT NMpPpONCXodWNTh C BelleCTBaMW UK ra3aMn B MblJK,
KOTOpbIe MOTyT NPUBECTKU K YBENUYEHUWIO ra3a npyn TeXHONnorm4ecKom npouecce.

I.5 MpepenbHble 3Ha4YeHUs1 IHepruv/TeMmnepaTypbl

Mpy HanU4YMM KOMBUHUPOBAHHOW CMECHM MUHUMAIbHbIE MapameTpbl BOCMNAMEHEHWUA (HanpuMep, MUHUMarbHas
3Heprusi CaMoBOCMNaMeHeHWsA U TeMNepaTypa caMoBOCNNaMeHeHUs ANs rasa/napa unu MUHUMansHas Temneparypa ca-
MOBOCNaMeHeHusi obrnaka nbiny) MoryT BeITb HUKE, YEM MapaMeTpsl KOMNOHEHTOB cMecu. B oTcyTcTBUue apyroii MHdop-
MaLun NpYMEHAeMbIe NapaMeTpb! AOMKHBl UMETb CaMble HU3KWME 3HAYeHWsA AN KOMMOHEHTa B CMECH.

1.6 TpeboBaHuA K Knaccudukaumum

HeoBxoOMMO y4uTLIBATE NPU ONPeAeneHnl 30H Knacca AnA rasa Uy nbini ¢ OOMHAKOBBIMI XapakTepucTUKaMu
OLEHKM CaMbIX HaUXYOLWX YCrnoBuiA Ans nmodoro KOMMoHeHTa, Hanpumep 30Ha knacca 21 ¢ 30HOoW Knacca 2 [0mKHbI
paccmaTtpuBarbcs Kak 30Ha knacca 21 ¢ 3oHoi knacca 1. 9To gomkHO BbITe onpedeneHo, NocKonbKy pesynstar Bocnna-
MEHEHUA MBOro KOMMNOHEHTa NMPWBEAET K CaMbIM TSBKENbIM NMOCMEACTBUAM, NPU OLEHKE YPOBHS B3pPbLIBO3aLUMTLI 060-
pyOooBaHus.
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MpunoxeHue J
(cnpaBo4HOE)

MonesHble CbOpMyﬂbl ansa Knaccmbm(auuu B3pPbIBOOMNACHbLIX 30H

J.1 O6wme TpeboBaHUA

HO,EIXO,Q K KHaCCMCbMI{aLIMVI B3PbIBOOMACHbIX 30H Tpe6yeT NMOHMMaHMA CBOWCTB ropoymnx BellecTs And onpegeneHna
MX NOBEAEHWA NPU YyTEHKax pa3nn4Horo poaa. B AaHHOM NPUNOXeHW NpmnBeneHbl CbOpMyJ'IbI, KOTOpPbI€ MOXXHO MCNONb30-
BaTb ONA pacyeTa HEKOTOPbIX NapamMmeTpoB, BMUAKOWWX Ha pacceuBaHne 1 pa36aBneHMe ropro4ero ra3a uni napa B BO3-
Oyxe B yCrnoBuAax Opr)KalOLLLeﬁ cpeabl. an HBOGXOAMMOCTM npeanoYTUTENbHbI na60paTopr1e WUInn nonesble NCNbiTaHUA.

J.2 PazbaBneHune BO3OQyXOM YTe4KWU roprovero BellecTea

TeopeTnyeckas MUHUMArNbLHAs CKOPOCTb MPUTOKA CBEXEro BO3AyXa MpW BEHTUNAUMKM ANA pasbaBneHws OaHHOW
YTEUKW FOpHYero BELLECTBa A0 KOHLEHTPaLMU HIDKE HIDKHErO npeaena BocnnaMeHaeMocTh Q MOXET BbITb paccuu-
TaHa no copmyne:

a min

Q T,
9 . _=a
LFL 293’ w1

Qa min =

rae Qa min — TeOpeTM‘-IeCKMﬁ MWHUMarnbHbLIRA NMPUTOK CBEXKEND BO3OYyxXa Npu BEHTUNALUWMN, HeobxoguMMbIA Ond pasﬁaBne-

Hus, M3/c;
Qg — ofbemHas ckopocTk BeIGpOCa roployero BelecTra, m3c;
LFL — HKMMP, 06./06.;
T, — Temneparypa okpyxatwuien cpefbl, K.

Bcerna criefyeT y4uThIBaTh 3anackl 6e30MacHOCTU G Y4ETOM OpYrix hakTopoB, Takmx Kak TypByneHTHOCTb UMK He-
paBHOMEPHOE pacrnpedeneHne CBEXEro Boaayxa.

Mpumep

Haiidume meopemudyecKyo MUHUMAaNLHYI0 CKOPOCMb MPUMOKa ceexe20 803dyxa Npu eeHMuUAAYUU, He-
06x00umMyro 0518 yMeHbWeHUs] CKOpoCcmu ymeyku Qg = 8,64 x 104 m3/c 6eHzona 3a cuem ucnapeHus NOKanu3o-
eaHHoll nogepxHocmu XuUGKocmu nNpu meMmnepamype okpyxarouel cpedsl 40 °C:

e Q T, _864-10° 313
amin - F| 293 0,012 293

=0,077 M° /c.

3anac 6ezonacHocmu MoXxem paccmMampusambcsa Ha OocHoge 36paeoao CY)KGGHUH u, c.nedoeamenbno, no-
nayyumcs 6onee eLICOKOE 3HaYeHUe.

Mpumedyanne— HKMP BaaT na NOCT 31610.20-1.

J.3 OueHka BpemeHU, Heobxoaumoro Ansa paszbaBneHMA YTe4KU roproyero BelecTea

TeopeTuyeckoe Bpems ty, HeoBX0OAMMOe ANS CHUKEHUS KOHLEHTPALIWKM ropHYero BellecTBa 13 onpeaereHHon cTa-
LMOHapHOW (POHOBOI KOHLEHTpaLuun X, 00 TpebyemMon KpUTUYECKOW KOHLEeHTpauum X ., B yOenbHOM obbeme, MOXKHO
OLeHUTL No dopmyne

f X,

ty=—In
47 ¢ x

: (J.2)

crit

rge td — TeopeTn4eckoe BpemA, HeoOxogumoe gns p836aBJ'I8HI.4F| onpegeneHHoOro KonnyecTea ropoyero eeuwlecrtea oo
KOHUEHTpauun mMmeHblle I'IepBOI?I, C;

f — KoadhPUUNEHT HEIEKTMBHOCTA BEHTUNALNM;
C — KONMMYECTBO BO3AYXOOBMEHOB B eAWHILY BPEMEHU B yaensHoM obbeme, ¢

X, — (hoHOBas KOHLEHTPaUWsA ropIOYero BELWEeCTBa B YCTAHOBMBLUEMCS pexume, 06./06.;

Xyit — Kernaemoe/KpuTUYecKoe 3HaYeHre KOHLIeHTpaUun roprodero sellectsa, 06./06.
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Tpumep

Haiidume meopemuyeckoe epeMsi 0J1 CHUXeHUs cpedHell KOHUeHmpaLuuU 20prYez0 eeuiecmaa 8 UcKyc-
CMeeHHO 8eHMUMUPYeMOM Kopryce ¢ HYucnoMm eo3dyxoobmeHoe 3a eQuHULy epeMeHu C = 0,002 ¢ (= 6 v T) om
HayanLHO20 3HavYeHusn X, = 0,012 do xenaemozo 3HaveHus1 X, = 0,0024, ecrnu ¢hakmop HeaghghekmusHocmu
8eHMUIAYUU pageH 3:

X 0,002 | 0,0024

crit

t, =é’”{ Xy }: 2 In( 8,012 ]:2415:::40,3 MuH.

Teopemuyeckoe epems ty, paccuumaHHoe, Kak yKka3aHo eblule, 0CHO8aHo Ha udealbHOM pazbasneHuu 20-
proyez2o eeuwjecmea, nonaeiuezo @ kopnyc. Bceada cnedyem npuHuMams €0 éHUMaHuUe 3anackl 6ezonacHocmu,
y4yumbiearouwjue opyaue ¢hakmopsl, makue Kak myp6yneHmHOCMb UNU HepaeHOMePHoe pacrnpedeneHue 20pH-
yez20 eeljecmeaa.
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MpunoxeHune K
(cnpaBo4yHoe)

MpuMepbl KNaccuuKauMm B3pbIBOONACHbIX 30H

K.1 O6wme nonoxeHus

B uenom, npumepsl knaccudmkalyMm MoryT 6biTe NPUHATEI B COOTBETCTBUKM C HALMOHAMNBHBIMW UM OTPacneBLIMU
cTaHgapTamu, B KOTOPbLIX MOXET BblTh ACHO NPOAEMOHCTPUPORBAHO MX NMPUMEHEeHWEe B KOHKPETHON cuTyauun. Heobxogumo
cobnoaaTe Nobble KPUTEPUM UINKW OFPaHMYEHUS, YKasaHHble B OTpacneBblX NpaBunax WM HaunoHanbHbIX cTaHaapTax.

Ecnv npegnonaraeTtcs, 4TO NPUMEpPbI, NPMBEAEHHbIE B CMPaBOYHbLIX OTPacneBblX NpaBunax WM HauWoHaNbHbIX
cTaHgapTax, HeobxoOMMO MCMOoSb30BaTb ANs KnaccuurKkauumM B3pLIBOOMACHbLIX 30H, CreayeT y4uTbiBaTb 0COBEHHOCTH
KapKO0ro OTAENBHOro cry4as, HanpyMep XapakTePUCTUKMA NpoLecca ¥ MeCTONONOXEHUS.

B uenom npumepbl, NpMBeAeHHbIE B OTPACINEBLIX NPaBUNax M HaUMOHAaNbHLIX CTaH4apTax, OCHOBaHbI Ha AOMyCKe,
YTO MalLMHbl 1 06opYAOBaHWE HAXOAATCA B HAANEXKALLEM COCTOAHWM.

Mpaewuna v cTaHaapTbl MOTYT HE NMPUMEHATLCA B ONPeaeneHHbIX CUTyaLUusax, Hanpumep Korga:

a) KONMMYECTBO YTEYKN O4EHb BEMUKO NMMBO O4EHL Marno;

B) KOHCTPYKLMA KOHKPETHOM YCTAHOBKW HE COOTBETCTBYET BCEM TPEBOBAHMAM COOTBETCTBYIOLLUMX HALMOHANBHLIX
CTaHOAPTOR UMK OTPACNeBbIX NPaBUM; UMK XKe

B) BEHTMUNALMS, UCMIONBIOBAHWE MHEPTHbLIX FA30B, NapoM30NsALUs UMK ApYrMe MeTOAb! UCMONb3YIOTCA ANA YMEHbLLEe-
HWSA CTEMNEHMW ONACHOCTW MW BEPOSATHOCTU BOZHNKHOBEHWS KOHKPETHOW B3PbIBOONACHOW 30HbI.

Ecnuv ncnonb3yloTes NpUMepbl M3 KOHKPETHBIX MpaBun UNM CTaHgapToB, CTaH4apThl U NpaBuna, paccmaTtprBeatolmne
OOHW WU TE e NpUMepkl, He cnegyeT MeHATb MEecTamu, Hanpumep Tam roe BolbpaH cTaHdapT B Ka4ecTBe OCHOBbI AN
OLEHKM MMoLLaaKkn UK CTPOEHWA, NPUMEpPDLI M3 APYroro cTaH4apTa He AOSMKHbI MCMOMb30BaThCs.

HecmoTps Ha aTo, B HEKOTOPbLIX CryyYasx npumepbl Knaccutukauumn, NpuBeaeHHbIe B COOTBETCTBYHOLUX oTpacne-
BbIX MPaBuUnax UnvM HauMoHAaNbHbLIX CTAH4APTAX, MOFYT NPWM HEOBXOAMMOCTM MCMONb3oBaTLCA ANS Khaccudukauum He-
KOTOPBLIX KOMMOHEHTOR BOMee KpynHbIX YCTAHOBOK, CBA3AHHLIX C APYrMMW COOTBETCTBYIOLMMMW HALMOHAMNBHEIMU UMK OT-
pacneBbiMX NpaBunamu.

Ecnuv ucnonb3yrTesa NpMMepbl M3 OTpacneBblix NpaBun UK HauWoHamNbHbIX CTaHOapToB, TO OHWU JOMXHbI BbITb YKa-
3aHbl B KayecTBe OCHOBaHWA ANs nNpoBedeHHoW knaccudmkaumn, BMecto FOCT 31670.10-1. MNMpyuMepbl HAaUMOHANbHBIX
CTaHO4APTOBR UMW OTPACEeBbIX NPaBWUm BKIOYAOT, HO HE OrPaHUYMBAIOTCH, TEMU, KOTOpLIE NokasaHsel B Tabnuue K.1.

CTpaHbl NpoUcXoXkaeHUa nepedncrneHsl B andasrMTHOM nopaake

Tabnuya K1 — NpumMepbl cBOAOB NpaBun 1 cCTaHOapToOB

CrpaHa
npgﬂgx%?xr;g:m S:)?;;Hi;g::ﬁ T QOpraH, paspaboTtasLumni MpumevaHms no
cTaHgapt/npasuna NPpUMEHEHUID
(B ancbaBUTHOM | unu cTangaprta
nopsake)
ABcTpanus AS/NZS(IEC) | BspbiBoonacHble cpebl. Yacte 10-1. | CtaHgapTel ABcTpa- | BBegeHel B cTaH-
v Hoeas 60079-10-1 Knaccudmkaywa 3oH. Bapeieoonac- | nun/Hoeow 3enaH- napt  AS/NZS(IEC)
3enaHgus Hble razoBble cpebl ann 60079-10-1 B Kade-
CTBE HaLWOHAMNbLHOMO
NPUNOXEHWA
[epmaHua DGUV-Re- [MpaBuna B3pbiBo3awmTel EXRL — | DGUV
gel 113-001 [MpaBuna npepoTBpalleHvs onac-
MpaBuna HOCTM, CBHA3@HHOW CO B3pbLIBO-
B3pbIBO- onacHoW cpefon, ¢ nogbopkoi
3alWnTsI npuMepoB no  knaccudukaumm
B3PLIBOOMACHLIX 30H
[epmaHua TRBS 2152/ Knaccobl B3pbiBOONACHLIX 30H — 06- | ®enepanbHbId UH-
TRBS 720 was uHdopmauumsi cTUTYT BesonacHo-
CTW W FTUrVEHBI Tpyaa
lepmaHuga TRBS 3151/ WcknioyeHne onacHocTu Bocnna- | ®egepanbHblA UH-
TRBS 751 MEHEHWS, B3PLIBOB U B CBA3M C BO3- | cTuTyT BesonacHo-
OeicTBMeM M30LITOYHOrO AABMNEHUA | CTWM W rUrMeHbl Tpyaa
Ha cTaHLMAX aBTo- U ra3osanpaBod-
HbIX NS HAa3eMHOro TpaHcnopTa
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OkoHYaHue mabnuubsi K. 1

CrpaHa
D | o S Oprah. paspaoraeumii | Mpuviesars no
p A Aa np cTaHgapt/npaeuna NPUMEHEHWMIO
(B andasutHom | wvnu ctaHgapTa
nopsake)
lepmanus TRGS 509 XpaHeHune >xuakoctel WM TBepabix | PegepancHbIA UH-
onacHblX BeLlecTB B 3akpenneH- | cTUTYyT besonacHo-
HbIX KOHTEMHEpax, a TakkKe MecTa | CTW U rMrMeHsl Tpyaa
3aronMHeHNsi M OMOPOXHEHWA ANdA
nepenBuKHbIX KOHTEAHEPOB
[epmaHusa TRGS 510 XpaHeHWe onacHbIX BelwecTB B ne- | PefepanbHblii UH-
peaBMKHBIX KOHTENHEPaX cTuTyT HBesonacHo-
CTWU W TUrMeHbl Tpyda
Lseuua Knaccudmka- Knaccudpumkauua eapbiBoonacHeix | Weenckumin craHgapt | OJocTyned Toneko Ha
LusA B3pbIBO- | 30H 3MeKTPoIHEpPrum LUBEACKOM
OnNacHbIX 30H
Lsenuapua SUVA OcCHOBLI B3pbIBO3aWMTE — MWUHK- | LLBeluapckaa cTpa-
Merkblatt Nr. | manbHble TpeboBaHusa — 30HbI X0BasA KoMMaHusa OT
2153 Hec4acTHbIX Cry4aes
Hupepnangp! NRP 7910-1 Mpaktnueckoe pykoBogctBo NRP | WHetutyT  craHgap-
7910-1 HwpepnangoB, knaccu- | TMaauumv Hunoepnavg
chvKaLma B3pbLIBOOMACHBIX 30H MO
onacHocTu B3pbiBa — Yactb 1.
OnacHoCTb B3pbIBa rasa, Ha OCHOBE
NEN-EN-IEC 60079-10-1
Benukobputa- | IP15 Mogenes cBoga npasun ana HedTa- | JHEpreTu4eckun EI15 ucnonbsyeTca B
HKS HOW MpOMBbIWNEHHOCTU. YacTb 15. | MHCTUTYT KayecTee obuwenpo-
MpaBuna knaccudukaumm 30H Ans MBILLMEHHOrO  CTaH-
He@THAHbIX YCTAHOBOK C WCMOMb30- Aapta B XMMWYECcKon
BaHVEM FOPHOYMX KUOKOCTEN NPOMBILLNIEHHOCT B
BonbLIMHCTBE CTPaH
IGEM/SR/25 | Knaccudwukaums onacHeix 30H ana | MHCTUTyT
YyCTaHOBOK, paboTtalwlimx Ha npu- | UHXEHEpPOoB W
poaHoM rase pykoBoguTenemn
rasoBOW OTpacnu
CLWA API PR505 PekomeHooBaHHas npaktuka Mo | AMepuKaHCKUA
Knaccudpukaumm Mect pacrnonoxe- | UHCTUTYT HedTH
HWS 3NEKTPOYCTAHOBOK Ha HedTe-
nepepabaTtbiBalOWMX NpeanpuaTy-
AX, OTHECEHHbIX K Knaccy 1, 3oHam
knacca0,1u2
CLA NFPA 59A CTaHgapT no NpoM3BOACTBY, XpaHe- | HaunoHanbHas
HWIO Y MEePEBO3KE CHUKEHHOTO Npu- | accoumauus
poOHOro rasa NOMapHOW OXpaHsbl
CLUA NFPA 496 CraHpgapt Ha obonouku nog u3bel- | HaunoHaneHas Ecnu npumensetcs,
TOYHBIM OaBfeHWeM ANs 3MeKTpo- | accouuaums K MOMELLEHNSM KOH-
obopynoBaHua NoXapHOW oxpaHbl Tponsi nop u3bbITou-
HbIM AaBMneHnem
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BawwWen npomelwneHHocTu. Yacte 1. CTpykTypa, onpegeneHus, TpeboBaHWA K CUCTEMHOMY,
annapaTtHOMY W NPUKNagHoOMy NporpaMmMUpoBaHUio)

[3] BS 5925:1991. Code of practice for ventilation principles and designing for natural ventilation (Ceoa npasun no npuH-
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YOK 621.3.002.5-213.34:006.354 MKC 29.260.20 MOD

Kniouesble crioBa: obopyaoBaHMe ONs B3pbiBOOMACHLIX Cped, KNacCUMUKauua B3pblBOONACHbIX 30H, 30HbI
knaccos 0, 1, 2, yTeuyka ropto4yero BeLLecTBa, CTENeHb YTEYKWU, BEHTUNALNA, YPOBEHb BEHTUNSALUMK, NPUroL-
HOCTb BEHTUNALKUK, TMNOTETUYECKWI 06bEeM B3PLIBOONACHON Cpeabl, BpEMS CyLLeCTBOBAHWUA B3PLIBOONACHON
cpenbl
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