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MNpepgncnoBne

Llenn, ocHOBHble NpuHUMNbLI 1 06WKe npaBuaa nposefeHus paboT NO MexXrocygapcTBeHHOW cTaHgap-
Tu3sauum yctaHossieHbl TOCT 1.0 «MexrocygapcteeHHas cuctema crtaHgaptmsaunn. OCHOBHbIE MOJTOXKEHUA»
n rOCT 1.2 «MexrocygapctBeHHasa cucrema crtaHgaptusaummn. CtaHgapTbl MeXrocygapcrBeHHble, npasuia
N pekoMeHAaunnm no MexrocygapcTBeHHOW cTaHfapTusauuun. Npasuna paspaboTku, NPUHATUA, OGHOBNEHUA
N OTMEHbI»

CBefeHus o ctaHgapTe

1 NOATOTOB/MEH ABTOHOMHON HEKOMMEPYECKON HauMOHaNnbHOW opraHu3auuneli «Ex-ctaHpgapT»
(AHHO «Ex-cTaHfapT») Ha OCHOBe COOGCTBEHHOro MnepeBoJa Ha PYCCKUN A3blK aHI0A3bIYHON Bepcun
cTaHfapTa, YKa3aHHOro B NMyHKTe 5

2 BHECEH ®depgepa/ibHbIM areHTCTBOM MO TEXHUYECKOMY PerympoBaHui0 u MeTposornu

3 MPUNHAT MexrocygapCTBeHHbIM COBETOM MO CcTaHAapTusauuum, MeTposiornm u ceptudukaLmmn
(npoTokon oT 14 uniona 2022 r. Ne 61)

3a npuHATME nporonocoBanu:

KpaTKOG HanMmeHoBaHue CTpaHbl KO,EI, CTpaHbl Coxpau.LeHHoe HanMmeHoBaHMe HaluMOoHa/IbHOro opraHa

no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusaumm
AzepbaiigxaH AZ A3ctaHgapT
ApmeHus AM 3A0 «HaumoHanbHbIA OpraH Mo cTaHAapTM3auun u

MeTposiorumy» Pecnybnukn ApmeHns
Benapycb BY locctaHgapT Pecny6nvku benapycb
Knprusus KG KblpreisctaHgapT
Poccus RU PocctaHgapTt
Y3bekucrtaH uz Y3ctangapt
(MonpaBka)

4 TMpukasom depepasibHOro areHTCTBa MO TEXHWYECKOMY perynnpoBaHWi0 M MeTposiornm oT 12 ceH-
TA6pa 2022 r. Ne 908-cT mexrocygapcTBeHHbIli ctaHgapT NOCT 31610.10-1—2022 (IEC 60079-10-1:2020)
BBEfEH B AelicTBME B KayeCcTBe HaLMOHaNbHOro ctaHgapta Poccuiickoih depgepayun ¢ 1 nwona 2023 r.

5 HactoAawmuin ctaHpapT ABNAeTCaS MOAUPULUPOBAHHBIM MO OTHOWEHWUIO K TPETbeMY U3JaHUI Mexay-
HapogHoro ctaHgapTta IEC 60079-10-1:2020 «B3pbiBoonacHble cpegbl. YacTb 10-1. Knaccudukauma 30H.
B3pbiBoOnacHble ra3oBble cpefbl» («Explosive atmospheres — Part 10-1: Classification of areas — Explosive
gas atmospheres», MOD) nyTem U3MeHeHWUA OTAE/bHbIX )pa3s M CCbIZIOK, KOTOPble BblAeNeHbl B TEKCTE Kyp-
CUBOM

6 B3AMEH IoCT IEC 60079-10-1—2013

7 VU3JAHWE (maii 2024 r.) ¢ Monpaskoii (MYC Ne 9 2023 r)

MHdopmaLusa o BBegeHUn B felicTBue (NpekpalweHun aelicTBuA) HacTOoAWEro craHgapTa u usme-
HEHUIN K HEMY Ha TEeppUTOPUMN YyKa3aHHbIX Bbllle rocygapcTB nNybaAukyeTCcs B ykasaTensax HaunmoHa bHbIX
CcTaHgapTOB, N34aBaeMblX B 3TUX FoCyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax cooTBeTCTBY-
IO UX HALMOHA/IbHbIX OPraHoB MO CTaHgapTuM3auum.

B cnyyae nepecmoTpa, U3MEHEHUs uUAM OTMEHbl HacTOsWero craHjapTa cooTBeTCTBylWas
nHpopmauua 6ygeT onyb6amMKoBaHa Ha opuuManbHOM MHTEpHeT-cainTe MexXrocygapcTBEHHOro coBeTa
no cTaHgapTusayuMm, MeTPONOrnun N cepTudmrkaunm B kaTanore «MexrocygapcTBeHHble cTaHaapTbi»
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BBepgeHne

HacTtoawwnin ctaHgapT sBAseTca MOAWMULUPOBAHHBIM MO OTHOLWEHWUIO K TPeTbeMy M3gaHuio MexayHa-
poaHoro ctaHgapTta IEC 60079-10-1:2020 «B3pbiBoonacHble cpegbl. YacTte 10-1. Knaccugukauma 30H. B3pbl-
BOOMacHble ra3oBble cpedbl» («Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres», MOD) nyTeM n3mMeHeHUs OTAENbHbIX Ppa3 u CCbINOK, KOTOPble BblAEeNEeHbl B TEKCTE KYPCUBOM.

3HaunTesnbHble N3MEHEHUSA, BHECEHHbIe B HACTOALWMWIA cTaHAapT, N0 CPaBHEHUIO C NPeAbliAYW UM N3[aHun-
eM, npeacTaB/ieHbl B Buae tabaumubl.

Ta6nunua
Bupg,
HesHauu- CyuecT-
M3meHeHuns Paszpgen,nyHkT Te/ibHble Pac- BEHHbIE
n pepak- wupe- TexHuye-
LNOHHbIE Hune CKne uns-
n3mMmeHeHuna MeHeHunsa
VcknoyeHne KOMMepyecknx U NPOMbILLIEHHbIX NPUMEHEHWUA ans 1 C1
TOMN/IMBHOTO rasa
AKTyanusauma npumeyaHuii B onpegeneHunsx 3 X
VicknoyeHne onpegeneHns «katacTpogUUeckuii oTkas», MyHKT X
3.7.3 npepbigywiei pegakymm (paccmaTtpuBaetcs B 4.5)
BBeaeHne HOBOro nognyHkra 4.4.2 «30Ha He3HA4MTEsSIbHOW Mpo- 442 X
TAXKEHHOCTU»
BeegeHne HoBoro nopgnyHkra 5.3.2 «yCTaHOBKW AN ra3oBOro 5.3.2 X
TonaunBa»
I3mMeHeHvne HymepaLuun 3aronoBKOB 7 X
BBepeHue pucyHka 1 7 X
O6HoBNeHNe Tabnmybl Al Al X
O6HoBMEHNE BGNOK-CXEMbl Ha pucyHke B.1 B.6 X
O6HoBEHME POPMYN A1 CKOPOCTU MCNapeHUst B COOTBETCTBUN C B.7.3 X
nocneaHVMy U3MEHEeHUSAMU UCXOAHbIX NpaBul
O6HOBMEHME AnarpaMMbl Ha pUcyHke B.2 B COOTBETCTBUM C 06- B.7.3 X
HOB/IeHNEM (DOPMY/Ibl A/11 CKOPOCTU UCNAPEHUSA N CKOPOCTU BEH-
Tunauyun 0,25 m/c
I3meHeHne cTpykTypbl Tabnuupl C.1 c.34 X
VcknioueHne koadpdhuymeHTa 6€30MacHOCTU K 1 UCKIOYEeHne ero C.35 Cc2
Cc AnarpaMmmbl Ha pucyHke C.1
MepecmoTp chopmyn (C.2) n (C.3) C.52 C3
MepecmoTp dhopmyn (C.4) n (C.5) C.53 C4
Mi3MeHeHne Ha3BaHWA TOpPU3OHTANIbHOW OCU Auarpammbl Ha pu- C.5.3 C5
cyHke C.6
M3meHeHne dopmynbl (C.6) n ncknouenne cdopmynel (C.7) C54 C6
VicknoyeHne koadpmumeHTa 6€30MacHOCTM K U UCK/IOYEHNE ero D.3 Cc7
C rOp130HTasIbHOW ocKu rpaduka Ha pucyHke D.1
BBefeHne orpaHuM4yeHWin Ha MCNoNb30BaHWe Auarpammbl Ha pu- D.3 X

CcyHke D.1

v
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OKoHuaHVe Tabnuubl

Bua

He3Hnauu- CyuiecTt-

M3meHeHuns Paspen,nyHkT Te/bHble Pac- BEHHble

1 pefak- wupe- TexHuye-

LLMOHHbIE Hue CKne m3-

N3MEHEeHUA MeHeHunsa
O6HOBMIEHME 1 UCNPAB/IEHNS B NPUIOXeHUN E MpunoxeHune E X
O6HoBNEHME NPUAOXEHUA G NO rOpHYMM TymaHam MpunoxeHne G X
[obasneHne HOBbIX NYHKTOB B Tabnuue K.1 MpunoxeHue K X
[o6aBneHne HOBbIX UCTOYHUKOB B BUbMorpagmto Bubnnorpadums X

MpumeyaHne — YKasaHHble W3MEHEHUA BK/IOYAT B CebA 3HaAYMMble TeXHUYECKUe WU3MEHEHUA B rnepe-

CMOTPEHHOM CTaHAapTe, HO OHW He MpeAcTaBNsAlT Co60l McyepnbiBaOWMA CNNCOK BCEX M3MEHEHWI N0 CPaBHEHWIo C
npeablgyLien Bepcuei.

PasbsicCHEHWe BMAOB N3MEHEeHUN

A) OnpepgeneHuns

1 He3HauyuTesnbHble N pefakynoHHbIe N3MEHEHUSA:

- pa3bsacHeHue;

- coKpalweHne TeXHU4Yecknx TpeboBaHuii;

- He3HauuTes/IbHble TEXHNYECKUE N3MEHEHUS;

- pefakTopckue npasKu.

Takve M3MeHeHUs ABNATCA Moaudukauueid TpeboBaHWN pefakLMOHHOTO XxapakTepa WAW BHOCAT He-
3HaUYUTeNbHble TeXHUYeckne nonpasBkn. K HAM OTHOCATCA: U3MeHeHue (DOPMY/NMPOBOK ANA YTOUYHEHUS Tex-
HMYyecknx TpeboBaHNn 6e3 BHECEHUS TEXHUYECKUX M3MEHEHUIA WMAN cOoKpal,eHue B pamKax CYLLeCTBYHLNX
TpeboBaHuiA.

2 PacwunpeHune: BHECEHUE TEXHUYECKNX LOMOJTHEHWUA

[JaHHble n3MeHeHUa npeacTaBNalOT cob60i fo6aBneHne HOBbIX AN MOAUMUKALUIO CYLECTBYLLNX TeX-
HWyeckmx TpeboBaHWin, HanpuMep BBeAEHWE AONONHUTENbHbIX BapuaHToB. [1pn 3TOM He AonycKaeTcs pacliu-
peHunsa TpeboBaHuii gna o6opyfoBaHUA, KOTOPOE MOSIHOCTbIO COOTBETCTBOBANO TpeboBaHUAM npeablayliero
n3gaHunsa. Takum o6pa3om, faHHble U3MEHEHUA He LOJIXXHbl PacrnpoCcTpaHATbCA Ha MU3[eNus, KOTopble BbIMOJI-
HEeHbl B COOTBETCTBUW C NpeAblAYyLMM U3LaHUEM.

3 3HaunTeNbHble TEXHUYECKME U3MEHEHUA: AONO/IHEHWE TEXHWYECKUX TpeboBaHW, pacwunpeHne Tex-
HUYecknx TpeboBaHui

JaHHble N3MEHEHUSA MOANMUUNPYIOT TEXHUYECKNne TpeboBaHMA (JONOMHAKT, pacwupsalT 06nacte npu-
MEHEeHNA UM OTMEeHAT TpeboBaHuMA) Takum o06pa3om, 4YTo o6opyaoBaHne, KOTOpoe COOTBETCTBOBaNO Tpebo-
BaHWAM, YCTAHOB/MIEHHbIM B NMpebiaylWwemMm nsgaHuun, yxe He byaeTt cooTBeTcTBOBaTb TpeboBaHUAM, yCTAHOB-
NIeHHbIM B HOBOM M3gaHuW. [laHHble N3MEHEHUS AO0/KHbl 6biTb PACCMOTPEHBI C TOYKM 3PEHUSA UX MPUMEHEHUSA
K o60opyaoBaHuNio, COOTBeTCTBYKLWeEMY npeAblgylwieMy usgaHuio. [JonoNHUTENbHble CBeAEeHWS YyKas3aHbl B
nyHkte B).

MpumeuyaHue — [laHHble U3MEHEHUSI OTPAXAT AOCTUXEHUS COBPEMEHHbIX TexHosommii. OfHakKo Takue name-
HEHWSI, KaK NPaBW/o, He AO/DKHbI BAWSITH Ha 06OPYAOBaHME, YXKe BbIMyLLEHHOE Ha PbIHOK.

B) O60cHOBaHMe BHECEHMUA CYLEeCTBEHHbIX TEXHUYECKNX U3MEHEHWNNA

Cl MepeuncneHve e) nyHkta 1 npepblgywero n3gaHmsa 66110 «kKOMMepYyeckue M NpOMbILWIeHHbIe MPKU-
MEHEHUS, TAe TONbKO TOMMWBHBIA ra3 NpM HU3KOM AAB/IEHWU WCNONb3yeTcsA ANs 6bITOBbIX NMPUOGOPOB, HaNpu-
Mep 4NA NPUrOTOBAEHUA MUK, Harpesa BOAbl U T. 4., UCNONL3YOT TaMm, r4e ycTaHOBKa COOTBeTCTBYyeT Tpebo-
BaHWAM COOTBETCTBYIOLWMNX ra30BbiX HOPM». MMpOMbILWIEHHbIE LEeNun o60ro Tmna He AOJ/HKHbI UCKAYaTbCA U3
o61acTn NpUMeHeHus 3Toro crtaHgapra. CMm. Takxe NyHKT 5.3.2 HacTosfuw,ero craHgapra.

C2 KoadphumumeHT K n3HavyanbHO npegHasHadasncsa gna obecneyvyeHUss AONONHUTENbHOW 6e30MacHOCTMU
B OTHOWEHNN HeonpeaeneHHocTen npu onpegeneHnn HKMP roptounx BewecTs, 0CO6EHHO ra3oBbiX CMeceil.
OfHaKo 3TO 6bI/10 COYTEHO HEHYXHbIM U COMBANOLLMM C TOMKY, YYUTbIBASA AaHHble Ha gunarpamme.

C3 dopmynbl 06HOBMEHbLI B cooTBeTCTBUN C¢ BS 5925.

C4 dopmynbl 06HOBAEHblI B COOTBETCTBUM ¢ BS 5925.

C5 [Avarpamma nameHeHa B COOTBETCTBUM C HOBbIM ypaBHeHuem (C.4).

C6 dopmyna ob6HOBAeHa B cooTBeTCcTBUM ¢ BS 5925.

C7 CwMm. pa3bfcHeHue C2.
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MNpepgncnoBne

B 30Hax, rge roptouuve rasbl M napbl MOTYT NPUCYTCTBOBATb B OMACHbLIX KOMYECTBAX W KOHLEHTpayuusx,
[OJ/DKHbl  ObiTb MNPUHATHI 3allUTHblE Mepbl AN YMEeHbLWEeHUs pucka B3pbIBOB. HacToswuii ctaHpapT
ycTaHaB/MBaeT OCHOBHble KPUTEPUM OLEHKM PUCKOB BOCM/IAMEHEHUS U COAEPXWUT PYKOBOACTBO NO
KOHCTPYKLUMOHHLIM napameTpaM W onpefefnsemMblM nokasaTefnsM, KOTOpble MOryT WCNO/b30BaTbCA ANS
YMEHbLEHUA TakuX PUCKOB.

Vi
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M E X T O C Y O AP CTBETUHH b W1 C T A HAOOAPT

B3PbIBOOMNACHbBIE CPE/ADbI
YacTtb 10-1

Knaccudgmkaums 30H.
B3pbiBOONacHble ra3oBble cpenbl

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

Jata BBegeHus — 2023—07—01

1 O6nactb NMpUMeHeHus

HacTtoAawwnin ctaHgapT ycTaHaBnuBaeT knaccudukauuio B3PbIBOOMACHbIX 30H, rAe MOXeT BO3HMKaTb
0MacHOCTb NPUCYTCTBUS TOPHOYUX FA30B UM NapoB, NpeAHa3HAYeHHY ANS NONYYEHUS UCXOAHbIX AaHHbIX,
HEeo6XoAUMbIX ANS NPaBUIbLHOTO NMPOEKTUPOBAHUS, KOHCTPYMPOBAHUSA, 3KCNayaTauum U TeXHUYeckKoro o6eny-
XUBaHUA ob6opyaoBaHusA, NpegHasHavyeHHoOro Ana paboTbl BO B3pbIBOONACHbIX Cpejax.

CTaHpapT pacnpocTpaHsaeTCcs Ha 30Hbl, B KOTOPbIX Cyl,eCcTBYyeT BEpPOATHOCTb BOCN/JaMeHeHUs cMmecu
ropoy4mx rasosB uayM napoB C BO3AYXOM, HO He pacrnpocTpaHseTcs Ha:

a) WwaxTbl, oNacHble Mo pygHUYHOMY rasy (MeTaHy);

b) Npon3BOACTBO 1 NepepaboTKy B3pbiBYATLIX BELLECTB;

C) BHe3anHble 0TKasbl WIW pefKkue HEeWCNPaBHOCTU, KOTOpPble BbIXOAAT 3a paMKu HapylleHWin, paccma-
TpuBaeMbiX B HacTtosAuwem ctaHgapte (cMm. 3.7.3 u 4.5);

d) nomeweHnss, UCNONb3yeMble B MEAULUHCKAX Lensx;

€) Xunble NoMeLLeHuns;

f) 30HbI, rOe cywecTByeT BO3MOXHOCTb BOCM/IaMEHEHUS M3-3a NPUCYTCTBMSA B BO3AyXe roptoyeli Nbinm
UMW BOJIOKOH, HO NMPUBEJEHHbIe B HACTOSIWEM CTaHAapTe MPUHLUMUNbI MOTYT GbiTb UCNOMb30BaHbl ANS1 OLEHKM
KOMOUHMpPOBaHHbLIX cMeceil (C yueToMm TpeboBaHuin [1]).

MpumeuaHue — [ONONHUTENbLHOE PYKOBOACTBO MO KOMBUHUPOBAHHBLIM CMECAM NPUBEAEHO B NPUIOKEHUN .

Foptounin TymaH (a3po30ab) MOXeT 06pa30oBbIBATLCA WM MPUCYTCTBOBATbL OLHOBPEMEHHO C rOpHYUMHU
napamu. B Takux cnyyasax cTporoe npuMeHeHue knaccudukaLmu B3pbiBOONACHbIX 30H ANs1 Ta30B U NapoB He
noaxoaut. XuUAKOCTW, KOTOpPble B COOTBETCTBUM C HACTOSLW MM CTaHAApTOM He paccMaTpuBalTcsa Kak onac-
Hble (KMAKOCTW C BbICOKOW TemnepaTypoli BCNbILWKK), BbICBO6OXAAACL NOoA AaBnieHMeM, MOryT o6pa3oBbiBaThb
ropoounii TymaH. B Takux cnyyasix npuMeHeHue knaccuumkayum B3pbIBOOMACHbIX 30H A1 Fa30B UM MapoB He
noaxoauT.

HacTtoawuii ctaHgapT paccMaTpuBaeT 30HY Kak TpeXMepHoe NPoCTPaHCTBO.

ATMOCepHbIe YyCOBUA J0NYyCKalOT BO3MOXHOCTb U3MEHEHUS AaB/IeHUS U TemnepaTypbl Bbllle U HUXe
3TasloHHOro yposHsa 101,3 kMa (1013 m6ap) n 20 °C (293 K) B cnyyasx, Korga aTm M3MEHEHUs OKa3biBalT He-
3HaYNTeNbHOE BANSAHMWE HA XapaKTepUCTUKN B3PbIBOOMACHOCTU TOPHOYNX BELLECTB.

Ha nw60i TexHoNormMyeckoin yctaHoBKke MOMUMO MCTOYHUKOB BOCM/IAMEHEHUS, CBA3aHHbIX C 060pyf0-
BaHMeM, MOryT CylW,ecTBOBaTb pa3/InYHble UCTOUYHMKM BOCN/aMeHeHus Apyroii npupoabl. B Takux cnyuyasx
AOJ/DKHBI 6bITb Takke NpeAycMOTpeHbl Mepbl ob6ecneyeHUs 6e30MacHOCTU.

Tpe6oBaHWS HacTOALWEro cTaHAapTa NPUMEHSTCA NMPU PACCMOTPEHUN APYTUX UCTOYHUKOB BOCMN/iaMe-
HEHWSI, HO B HEKOTOPLIX CNyvYasix MOXeT noTpe6oBaTbCA UCNO/b30BaHWe AOMNOMIHUTENbHLIX Mep obecneyeHus

M3pgaHne odhumymnanbHoe
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6e3o0nacHOCTU; HanpumMep, AN8 NPoOBefeHUs OrHeBblX paboT MOXeT noTpe6oBaThbCA yBENUYEHNE PACCTOAHUSA
OT OTKPBLITOTO MAamMeHu.

HacTtoAawwnin ctTaHgapT He paccMaTpuMBaeT NoOCAeACTBUSA BOCN/aMeHeHNs B3pbIBOONACHOW cpefbl, Kpome
Tex c/nyyaeB, Korga NpPOTs)XKEHHOCTb 30Hbl HACTO/ILKO Mana, 4To NOC/eACTBUS BO3HUKLWIEro BOCM/IAMEHEHUSA
6yayT He3HauntenbHbiMu (cMm. 3.38 1 4.4.2).

2 HopmaTunBHbIe CCbIIKA

B HacToswem cTaHgapTe MCNOIb30BaHbl HOPMATWBHbIE CCbIIKM Ha cCrefylowmne MexrocyfapcTBeHHble
cTaHAapThl:

FOCT 31610.0 (IEC 60079-0:2017) B3pbiBoonacHble cpegbl. YacTb 0. O6opygoBaHune. O6wune Tpe-
6oBaHusA

FOCT 31610.20-1 (ISO/IEC 80079-20-1:2017). B3pbiBoonacHble cpedbl. YacTb 20-1. XapakTepwu-
CTVKN BewecTB N8 knaccudukaumm rasa n napa. MeTofbl UCNbITaHWii U faHHble

FOCT IEC 60050-426 MexAayHapoAOHbli aNeKTpoTexHMYecknin cnoeapb. YacTb 426. O6opyaoBaHue
4N B3PbIBOOMACHbLIX Cpef

FOCT IEC 60079-14 B3pbiBoonacHble cpefbl. YacTb 14. NMpoekTupoBaHne, BbIGOP U MOHT ax asiek-
TPOyCTaHOBOK

MpumeuyaHune — MMpn NONb30BAHWM HACTOALIMM CTAHAAPTOM LieN1ecoo6pasHo NpPoBEPUTL AECTBUE CCbIfoY-
HbIX CTaHAAPTOB W KlaccumkaTopoB Ha OMUMaNIbHOM MHTEpPHeT-caiiTe MexXrocyA4apcTBEHHOro coBeTa Mo CTaHAapTu-
3auuu, MeTposiorMn 1 cepTudmkaumn (Www.easc.by) unm no ykasatensim HalMoHaslbHbIX CTaHAApTOB, W3/aBaeMbiM B
rocyapcTBax, ykasaHHbIX B NPeANCIOBUM, UK HA O(uLMaNIbHBIX caiiTax COOTBETCTBYIOLWNX HALMOHA/bHbIX OPraHoB Mo
cTaHgapTv3aumun. Ecnm Ha LOKYMEHT JaHa HejaTupoBaHHasA CCblfika, TO CiedyeT UCMO/b30BaTh AOKYMEHT, AeiCTBY LA
Ha TEKYLIMA MOMEHT, C y4eTOM BCEX BHECEHHbIX B HEr0 W3MEHEHWin. ECN 3aMeHEH CCbINOYHbIA [OKYMEHT, HA KOTOPbIi
[JaHa [aTMpoBaHHAs CCblika, TO CneayeT MCMo/b30BaTb yKas3aHHYl0 BEepCulo 3TOro AOKyMeHTa. Ecnv mocne npuHSTWs
HaCTOALWEro cTaHAapTa B CCbIIOYHbIV AOKYMEHT, Ha KOTOpPbIA AaHa AaTUpoBaHHAas CCbifka, BHECEHO M3MEHeHue, 3aTpa-
rMBatolee NosoXeHNe, Ha KOTOpoe flaHa CChifka, TO 3TO MOJSIOXKEeHUe npumeHsieTca 6e3 yuyeta faHHoro uameHexus. Ecim
CCbI/IOYHBIN LOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOMIOKEeHWE, B KOTOPOM JaHa CChlfIKa Ha Hero, MPUMEHSIETCS B YacCTu, He
3aTparvBaloLLeil 3Ty CCbIKy.

3 TepMuHbI 1 onpepeneHus

B HacTosAwem cTaHgapTe NpuMMeHeHbl cnefyllne TEPMUHbI C COOTBETCTBYOLWMUMY onpefeneHns Mn:

ISO n IEC BeayT TepMUHONOTMYECKNe MHPOPMaLNOHHble 6a3bl AaHHbIX A8 NMPUMEHeHWsa un onpejene-
HUA B cTaHgapTusaumu:

- IEC anekTpOHHasa aHuMkNoneansa, A4ocTynHa Ha caiTe: http://www.electropedia.org.

- 1SO oHnaliH nnatcopma AnsA npocmoTpa, AOCTynHa Ha caiTe http://www.iso.org/obp

MpumeyaHune — [ononHUTENbHbIE TEPMUHBI 1 ONpefeneHusi, OTHOCSLLMECA K B3pbiBOONACHLIM cpejaM, npu-
Beaexbl B TOCT IEC 60050-426.

3.1 B3pbIBOOMacHasa cpepna (explosive atmosphere): Cpega, cocTtofw,aa U3 cMecu C BO34YXOM npu
aTMOC(*)eprIX ycnosudax, roproynx eewects B Buae rasa, napa uwnum nbisin, B KOTOpOI‘/’I nocne BocnnamMmeHeHUA
npoucxoamnT camMonofAepXuBarLeecss pacnpocTpaHeHne nnamMmeHu.

[FOCT 31610.0]

3.2 B3pbIBOOMacHasa rasosas cpepa (explosive gas atmosphere): Cpega, coctofw,as U3 cMecu € BO3-
AYyXOM npu aTMocepHbIX YCNOBUAX, TOPOYNX BewecTB B BUAE rasa, napa uam aspos3onsi, B KOTOpoOi nocne
BOCM/IAMEHEeHNSI MPOMCXOANT camonoffepxuvBallieecs pacnpocTpaHeHne naamMeHu.

MpumeuvaHud

1 Cmecb, KOHUEHTpauus KOTOpPOA npeBblllaeT BEPXHWUM KOHUEHTPaLMOHHbIM Npegen pacnpocTpaHeHus niameHu
(BKIMP), He siBNsieTCA B3pbIBOOMNACHOI rasoBOi CMECb, HO MOXET CTaTb TakoBOW. B psge cnyvyaeB pekomeHgyeTcs pac-
cMaTpuBaTth ee Kak B3pbIBOONACHY, B YACTHOCTU, NPU Knaccugukaumm 30H.

2 HekoTopble rasbl B3pblBOOMACHbI Npu KOHUeHTpauun 100 % (Hanpumep, auetuneH, C2H2 (perucrtpauunox-
Hbli Homep CAS 74-86-2); BuHunauetuneH, C4H4 (peructpaunoHHblii Homep CAS 689-97-4); napbl nponuaHMTPara,
CH3(CH2)2 N03 (peructpauunoHHbiii Homep CAS 627-13-4); napbl nsonponunHuTtparta, (CH3)2 CH ON 02 (peructpaLmoH-
Hbli Homep CAS 1712-64-7); napbl atuneHadupa, (CH2)2 O (pernctpaunoHHblii Homep CAS 75-21-8); rugpasviH, napbl
H4 N2 (perncTtpauymnoHHbin Homep CAS 302-01-2).

[FOCT 31610.0, nyHKT 3.40, n3meHeHo (gobasneHne npumedaHui)]
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3.3 B3pbiBOOMNacHbIe 30HbI

3.3.1 B3pbliBoonacHas 30Ha (hazardous area) (A1 B3pbIBOONACHOW raszoBoi cpeabl): 30Ha, B KO-
TOpPOW NpucyTcTBYeT UAM MoOXeT o6pa3oBaTbCsi B3pbiBOONAacHas rasosas cpefa B 06beme, Tpebyluem cne-
uMmanbHbIX Mep 3aWnTbl NPU KOHCTPYMpoOBaHUKU, yCTaHOBKe (MOHTaxe) u akcnayartauum obopypoBaHus.

3.3.2 B3pbiBOo6e3onacHasA 30Ha (non-hazardous area) (418 B3pPbIBOONACHOW rasoBOi cpenbl):
30Ha, B KOTOPOI OTCYTCTBYET B3pblBOONacHasa cpega B o6beme, Tpebywem cneymnanbHbiX Mep 3alnTbl Npu
KOHCTPYMpPOBaHMUMN, N3rOTOBNEHUN, YCTAaHOBKE (MOHTaxe) u akcnayaTtauum obopynoBaHus.

3.3.3 K/1acc B3pbIBOONACHOW 30HbI (zone): Knaccbl B3pbiBOONACHOW 30HbI NoApas3fensitoT B 3aBUCHU-
MOCTMW OT 4acTOTbl U 4ANTEILHOCTM MPUCYTCTBUS B HUX B3PbIBOONACHON ra3oBOi CpeAbl, Kak ykaszaHOo HUXe.

3.3.4 30Ha knacca 0 (zone 0): 30Ha, B KOTOpPOW B3pbiBOONacHas razoBasi cpega NpPUCcyTCTBYeT NOCTOSH-
HO Uan B Te4eHue ANNTEeNIbHbIX NepunoaoB BpeMeHNU UK 4acTo.

MpumeuaHune — O6a NOHATUA — «B Te4yeHUe O/IUTENILHOTO Nepuofa BPEMEHU» U «4acTo» UCMOMb3ylTcs,
uTO6bI NOKA3aTb BLICOKYI BEPOATHOCTb MPUCYTCTBUSA MOTEHLMANLHO B3pPbIBOOMACHON cpeabl B 30HE, NO3TOMY HET Heob6-
XOAMMOCTM AaBaTb UX KO/IMYECTBEHHOE OnpejaesneHue.

3.3.5 30Ha knacca 1 (zone 1): 30Ha, B KOTOPOW CywecTByeT BEepOSATHOCTb NEepPUOANYECKOro UAN cny-
yaiHOro NpucyTCTBUSA B3PbLIBOONACHO! ra3oBOW cpefbl B HOPMasibHbIX YC/IOBUAX 3KcnayaTauuu.

3.3.6 30Ha knlacca 2 (zone 2): 30Ha, B KOTOpPOIi BEPOATHOCTb 06pa3oBaHUs B3PbIBOONACHOW rasoBoW
cpeabl B HOpManbHbIX YCIOBUAX 3KCNyaTaluuy MasioBeposTHA, a ec/in oHa BO3HUKAET, TO CyL,ecTByeT HENPO-
LO/KUTEeNIbHOE BpeMs.

[TOCT1EC 60050-426—2011]

MpumeyaHue — YacTtoTy BO3HWKHOBEHUSI U A/INTE/IbHOCTL NMPUCYTCTBMS B3pPbIBOOMACHON rasoBoil cpeabl A0-
nyckaeTcsi onpeAensaTb no npasuiam (HopMam) Asisi COOTBETCTBYIOLMUX OTpac/iell NPOMbILIEHHOCTU WU NPUMEHEHUIA.

3.3.7 NpPOTAXEHHOCTb 30HbI (extent of zone): PaccTosaHue B 11060M HanpaB/eHUN OT UCTOUYHUKA yTeu-
Kn O MecTa, rae rasoBo3fyllHas cMecb pa3baBnsfeTcsa BO3LYXOM A0 KOHLUEHTpauuu MeHee HUXHEro KOHLEeH-
TpaunoHHOrO npefena BOCNAaMeHeHUs.

3.3.8 30Ha He3HauyuUTesIbHOI MPOTAXEHHOCTU (zone NE): 30Ha, uMewlias Takyld HE3HAUYUTEsIbHYHO
NMPOTAXEHHOCTb, YTO NPV BO3HUKHOBEHWUWN BOCMJ/IAMEHEHUSA ero nocnencTsnsa 6yayT He3HAYUTENIbHbIMW.

MpumeyaHne — 30HbI NpeHEOPEXNUTENbHO Maslol MPOTSAXEHHOCTU MOTYT nogpasgenatbcs Ha knaccbl 0 NE,
1 NE nnmn 2 NE.

3.4 YTeukn

3.4.1 WUCTOYHUK yTeukun (source of release): Touka nnm o6nacTb, U3 KOTOPbLIX FrOpOYNiA ras, nap, TymaH
AN XNAKOCTb MOTYT BbICBOOOANTLCA B aTMocdepy B o6beme, 4OCTAaTOYHOM ANA o6pa3oBaHMsA B3pbiBoonac-
HOIn ra3oBoli cpegbl

[FOCT IEC 60050-426—2011]

3.4.2 nocTtosiHHas [HenpepbiBHaA] yTeuka (continuous grade of release): YTeuka, koTopas cyllecTBy-
eT NOCTOSIHHO, NPOUCXOAUT YacTo UNKU cylwecTByeT ANNTeNbHOE BPeEMS.

MpumeuaHune — O6a NOHATUA — «4aCTO» U «A/IUTENbHOE BPEMs» — YNOTPe6/soT, YTo6bl NokasaTb OYeHb
60/1bLIYI0 BEPOSATHOCTb MOTEHLUMASIbHON YyTeUku. [M03TOMY OHU HE HYXAAlOTCA B KOJIMYECTBEHHOM BbIPAXEHUM.

3.4.3 yTeuka nepBoOil cTeneHu (primary grade of release): YTeuka, nosiB/ieHWe KOTOPOIi HOCUT mepuno-
Andecknit unn cnydaliHblil xapakTep nNpyY HOpPMasibHOM pexumMe akcnayaTtauuu.

3.4.4 yTeuka BTOpoOl cTeneHun (secondary grade of release): YTeuka, koTopas OTCYTCTBYeT Npu Hop-
ManbHOM pexume akcnayaTauuu, a ecnm oHa BO3HUKAeT, TO peAKo U KpaTKOBPEeMEHHO.

3.4.5 NHTEHCUBHOCTb [CKOPOCTb] yTeuku (release rate): KonmyecTBo ropryero rasa, Xumakoctu, napa
UM TymaHa, BbiCBOGOXAalLWweecs B eAMHULY BPEMEHMN M3 UCTOYHUKA YTEUKMU.

3.5 BeHTUnAUMA n paszbaBneHne

351 BeHTUNAUMA (ventilation): MepemeweHne Bo3gyxa U ero 3amelLeHNe CBEXUM BO3L4YXOM MoA Aei-
CTBMEM BeTpa, rPagvMeHToB TeMnepaTypbl UM C MOMOLLbID MCKYCCTBEHHbIX CPeACTB (Hanpumep, NPUTOYHbIX
NN BbITAXHbBIX BEHTI/IJ'IFITOpOB).

MpumeuyaHune — «lpUTOYHbIA BO34YX» YNOTPE6NSETCA Kak CUMHOHUM «CBEXEro BO3[dyxa» COr1acHo
FOCT 31610.13—2019. O6a TepmuHa 03Ha4alT, 4YTO BO3A4YX (DAKTMUYECKN HE COAEPXMT roptoyme rasbl Uiy napsbi.
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3.5.2 pasbasrsieHue (dilution): CMewwnBaHue ropiyero napa Uau rasa ¢ Bo34yxoM, KOTOpoe CO BpeMe-
HEM CHM3WT KOHLEHTpauuio roplyero napa nam rasa go 6e30macHoOro ypoBHS.

3.5.3 06bem paszbaBrieHusa (dilution volume): O6beM BGAM3M MCTOYHUKA YTEUKW, TAE KOHLEHTpauus
roptouero rasa unm napa He pasbaBsieHa J0 6e30MacHOro ypoBHS.

MpumedyaHne — B HekoTopbix ciyvasx o6bembl no 3.5.3 n 3.5.5 moryT 6bITb O4MHAKOBLIMU.

3.5.4 dpoHoBasA KoHueHTpayusa (background concentration): CpefHaa KOHUEHTpauus roplyero Be-
wecTsa B paccMatpuBaemMoM o6beme BHe wieida nam noToka yTeuku.

3.5.5 paccmaTpuBaemblii 06beM (volume under consideration): O6bemM, rae NpUcyTCTBYeT BEHTUNSA-
umnsa, B6NN3N YyUNTLIBAEMOWN YyTEUKN.

MpuMmeyaHne — [INa 3aMKHYTOro NPOCTPAHCTBA 3TO MOXET OblTb BCE MOMELLEHVE WM YacTb NPOCTPAHCTBA,
rae paccmatpvBaemasi BeHTUAUMS 6yfeT pastaBnaTb ras uam nap oT 3afaHHOro UCTOYHMKA YTeuku. NS OTKPbITbIX NPo-
CTPaHCTB — 3TO 06bEM BOKPYI MCTOYHMKA YTEYKU, TAe MOXeT 06pa3oBbiBaTbCA B3pblBOONAcCHas cMecb. [ns 3arpoMox-
[LeHHbIX OTKPbITbIX MPOCTPAHCTB 3TOT 06BEM MOXET ObITb ONpefeneH YacTUYHON 060/104KOW OT OKpYXaL X 06LEKTOB.

3.6 cBoOlicTBa roproUnx BELLECTB

3.6.1 ropryee BewecTBo (flammable substance): BewecTBo, cnoco6HOe caMoBO3roparbcs WM 06-
pa3oBbiBaTb FOpPHYNA ra3, nap uaM aspos3ofb.

3.6.2 roptodada xugkoctb (flammable liquid): )XngkocTe, cnocob6Has ob6pa3oBbiBaTb roprouyne napbl B
NPOrHO3MpyeMbIX YC/TOBUSAX UCMO/Ib30BaHUSA.

MpumeyvaHud

1 MNpvMepoM NPOrHO3MpPYEMbIX YC/IOBWIA UCMOMb30BaHNA MOXET CNYXWTb CUTyaLusi, B KOTOPOW roproyas XuakocTb
npuMeHsaeTcs nNpu Temnepatypax, 6/IM3KNX K TOUKe BOCMIaMEHEHUA U NPeBblatoLWwmx ee.

2 [laHHOe onpepgeneHve Ucnosb3yeTcs AMA Knaccudurkaumm onacHbIX 30H U MOXET OT/IMyaTbCA OT onpeAeseHui
roptoyeli XnakocT, NPMMeHseMbIX B APYrMX Lensx, HanpuMmep B NpaBuaax knaccugukauum roproumx XUAKocTeh npu
TPaHCNOPTUPOBKE.

3.6.3 CXMXeHHbI roptouunii ra3 (liquefied flammable gas): opiouyee BewecTBO, KOTOpPOe XpaHUTCS
nnn nepepabaTbiBaeTcs Kak XWAKOCTb U KOTOPOE Mpu TemnepaType OKpyxatluei cpefbl U aTMocepHoMm
JaBNeHun ABNAeTCA roplYnM rasom.

3.6.4 roptouuii ras3 nnm nap (flammable gas or vapour): Fas uau nap, KOTOpbIi B CMecu C BO3AYXOM B
onpefeneHHON nponopuun obpasyeT B3pbIBOONACHYIO ra3oByl cpegy.

3.6.5 roprounin asposonb (flammable mist): Menkue kanau roptoyein XMLAKOCTH, paccessHHble B BO3ayXe
1 obpasywuine B3pbIBOOMACHYH CMEChH.

MpumeyvyaHune — lMNog aspo3osbio Takke NnoapasymeBaeTcs TyMaH.

3.6.6 KOMb6buHMpoBaHHaa cMmecb (hybrid mixture): CMecb ¢ BO34yXOM roptoyero rasa uau napa ¢ ropto-
yei NbiNbIO 1 (MIN) C TOPHLYMMU NETYUYNUMU YacTULaMN.

MpumeyaHune — CornacHo NOCT IEC 60079-10-2 TepMUH «Mblfib» BK/IOYAET B CEOGSA roprovyH Mbl/lb U roproyme
neTyyne yacTuupl.

3.6.7 OoTHOCUTesiIbHaA MJIOTHOCTb rasa wau napa (relative density of a gas or a vapour): OTHOWweHUe
NAOTHOCTU rasa unu napa K N10THOCTM BO3AyXa NPU OAMHAKOBbIX 3HAYEHUAX AaBNEeHNA U TeMmnepaTtypbl (N10T-
HOCTb BO3gyxa pasHa 1,0).

3.6.8 Temneparypa Bcnbliwkn (flashpoint): HaumeHbwasa TemnepaTypa XWAKOCTW, NpM KOTOpPOiN B
onpefesieHHblX CTaHA4apTU30BaHHbIX YC/IOBUAX Ha €e NOBEepPXHOCTblo o6pa3yeTcs CMecb NapoB C BO34YyXOM,
cnocobHasd BOCM/IaMeHATLCS.

3.6.9 Touka kmneHusa (boiling point): Temnepatypa XUAKOCTW, KUNSAWEN Npu AaBAEHUM OKpyXawLwein
atmocdepbl 101,3 kMa (1013 mbap).

MpumeyaHne — [N cMecei XUAKOCTEW 3a HAYasIbHYI0 TOUKY KUMEHWUS MPUHMMAKT HavMeHbliee 3HayeHue
TOYKN KMMEHMSA OAHON U3 XMAKOCTE B MpeAcTaB/IEHHOM CMecun, OnpefesieHHYH Npu CTaHAapTHOW nabopaTopHOi Auc-
Tnnnaumm 6e3 pakyMoHNpoBaHus.

3.6.10 gaBsieHMe HacblWEeHHOro napa (vapour pressure): flaBneHue, npu KOTOpOM TBepAOe BELLECTBO
WIN XUAKOCTb HaXoA4UTCA B COCTOAHWW paBHOBECUA C COBCTBEHHbIMU Mapamu.

MpumeuyaHune — KaaHHOMY AaB/eHWIO TakKe OTHOCUTCA 4YacTUYHOe AaBfieHne BelecTBa npu atMocepHoMm
[aBfeHNN Bblle XWUAKOCTA. DTO 3HAUYEHME 3aBUCUT OT BELLECTBa U TeMnepaTypsbl.
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3.6.11 TemnepaTtypa camoBOCMN/ilaMeHeHUA (auto-ignition temperature, AlIT): HanmeHbwas Temnepa-
Typa (NOBEPXHOCTM), NPU KOTOPOW B yKa3aHHbIX YC/MIOBUAX MPOMUCXOAUT BOCMaMEHEHUe TOpYEero rasa wau
napa B CMeCu C BO3[yXOM WAN BO3AYXOM/MHEPTHbLIM ra3om.

3.6.12 HWXHUA KOHUEHTPaUMOHHbIA Npeaen pacnpocTpaHeHusa naamMmeHu; HKMP (lower flammable
limit; LEL): KoHUeHTpauusa ropryero rasa wam napa OTHOCMTE/IbHO BO34yxXa, HWXe KOTOPOWN B3pbiBOONacHas
razoeas cpefa He obpasyetcs.

MpumeuyaHne — TepMUH «HUXHWIAI KOHLEHTPALMOHHbIA npeaen B3pbiBaemocTu» («lower explosive limit») nc-
nonb3yeTcs B €BPONENCcKMX HOPMaTUBHBIX JOKYyMEHTax no cTaHAapTu3auny n TeEXHUYEeCKOMY perynnpoBaHuio.

3.6.13 BepXHUI KOHLEHTpaunoHHbIN npeaen pacnpocTpaHeHusa naameHn; BKMP (upper explosive
limit; UEL): KoHUeHTpaunsa ropr4yero rasa uam napa OTHOCUTENIbHO BO34yxa, Bbile KOTOPOW B3pbiBOONacHas
razoBas cpefa He o6pasyeTcs.

MpuMmeuyaHne — TepMUH «BEPXHUIA KOHLEHTPAUMOHHBIA npefen B3pbiBaeMocTu» («upper explosive limit»)
MCMoMb3yeTcs B eBPONENCKNX HOPMaTUBHBIX JOKYMEHTaxX No cTaHAapTu3auny u TeEXHUYEeCKOMY perynnpoBaHuio.

3.7 Pexum paboTbl

3.7.1 HOpMasbHbI pexum akcnayataumu (normal operation): Pexum akcnayaTtauum o6opyaoBaHus,
npy KOTOPOM €ero xapakTepuUCTUKU HaxoaaTcs B npefesiax 3HauYeHWi, ykaszaHHbIX U3rOTOBUTENIEM B TeXHUYe-
CKOW [OKYyMeHTauuu.

MpumeyaHus

1 Asapun (Hanpumep, NoBpeXaeHVe YNIoTHeHW A Hacoca, NPokiagok dynaHues Wan cryyaliHblii BbIGPOC roproyero
BELLECTBa), TPeOyloLLe CPOYHOM OCTAHOBKM WU pEMOHTA 060pYy0BaHUsA, He paccMaTpUBatOT Kak HOPMasbHbIA PEXUM.

2 HopmanbHbIii pexum paboTbl BKIOYaAET AMHaMUYeckue npouecchl (Myck, peBepc, 0OCTaHOBKa), MI1aHOBOE TEXHW-
yeckoe 06CnyXuBaHue, 3a UCK/IYEHMEM NEpPBOHAYAsIbHOMO Mycka Npu BBOAE B 3KCM/yaTawuio.

3.7.2 nepuoamnyeckoe TexHM4Yeckoe obcnyxmBaHue (routine maintenance): Komnnekc aeictsuid,
NPOBOAVWMBIX BPEMSA OT BPEMEHU WAN Mepuoanyeckn npyv HOpMasbHOM pexXxume 3Kcnayartauuu Ana coxpaHe-
HUs 06opyaoBaHuUA B Hajdsexallem paboTocnoco6HOM COCTOAHUN.

MpumeuaHune — Mepnognyeckoe TEXHUUYECKOE O6CYXMBAHWE He BK/OYAEeT [AeiicTBUA, COMpoBoXaatolimecs
YTeuKoii, MHTEHCUBHOCTb U/UK o6Liee KONMYECTBO BblAENMBLIETOCS BeLeCTBa Npy KOTOPO MpeBbIlaloT 3HAYEeHUs, UC-
Mo/Ib30BaHHbIE AN1A KnaccuukaLy cooTBETCTBYIOLWMX 30H. Hanpyumep, ecnu Ans NpoBefeHns AeiicTBUiA No TEXHUYECKO-
My OGCNYXWBaHUIO 06OPYAOBAHUA WKW CUCTEM TPEBYETCA BbINO/HWUTL WX YACTUYHBIA AeMOHTaX, 06ecneunTb NpuUHyau-
TeNbHYI0 BEHTUMALMIO ra30Boii cpefbl M3 pabouelt 30HbI B OKPYXKaloLLylo HOpMasibHYl0 aTMocdepy.

3.7.3 pepgkaa HenmcnpaBHOCTbL (rare malfunction): Tun HeMcnpaBHOCTU, BO3HMKAIOLWWA TONbKO B peaKnuX
cnyyasx.

MpumeyaHus

1 B HacToslWeM cTaHfapTe K pefKUM HEeUCNpPaBHOCTAM OTHOCATCA HEOXWaHHble YC/I0BUSA OTKa3a 060CO6/IEHHbIX
N aBTOHOMHbIX aBTOMaTUYEeCKUX UMW PYUHbIX YCTPOWCTB yNpaBieHUs TeXHONOMMYeCKUM MpPOLEeccOoM, KOTOPbIA MOXET 3a-
NYyCTUTb LLeNoYKy COObITUA, CNOCOBHbLIX MPUBECTU K 3HAYUTE/IbHOWN yTeuke roprymx BeLLecTB.

2 B HacToflweM cTaHAapTe K pefKkMM HencrnpasBHOCTAM OTHOCATCSA HeOXWAaHHble YCN0BUA, KOTOpble He paccma-
TpuBasNCb NpPU NPOEKTMPOBaAHUU 3aBOAA, HANpuMep HeoXuaaHHas Koppo3us, KoTopas MOXET MPUBECTM K yTeuke ropoumnx
BellecTB. Ecnu yTeuka no npuymHe KOppo3un Wan aHanorMYHbIM NpUUYMHaAM MOXET NMPUCYTCTBOBATL NpU (PYHKLMOHMPOBA-
HWK 3aBOAA, TO 3TO HE OTHOCUTCA K PefKUM HEUCNPaBHOCTAM.

4 O6wue NonoxeHus

4.1 MpuHUUNbl 6€30MacHOCTMN

TexHonornyeckoe o6opypoBaHue, CBA3aHHOe C NepepaboTKON WUAM XpaHEeHWEeM TopHYNX MaTepuasnos,
crnefyeT NPOEKTUPOBATh, IKCMAyaTUPOBaTh W 06CNYXMBATL TakKUM 06pa3om, YTo6bl YTEUKM FOpPLOUYNX BELLECTB,
W, cnefoBaTenbHO, pa3Mepbl B3PbIBOONACHOW 30HbI B HOPMasbHOM pexume paboTbl U Npu aBapusax Obiau
MUHUMaNbHbLIMW MO YacToTe, ANIUTENBHOCTU W KOIMYECTBY BbICBOGOXAAEMOT0 roploYero BelecTsa.

Ha paHHMX aTanax pa3pa6oTky MpoeKkTa TEXHO/IOTMYECKOro 060pyA0BaHMA HEO6XOAMMO NPOBECTM 06-
cnepoBaHue Tex 4acTell TeXHOMOrM4Yeckoro o60pyAoBaHUS M CUCTEM, KOTOPble MOTYT CTaTb WCTOYHUKAMMU
yTeuku roproyero BelLecTBa, U PacCMOTPETb BO3MOXHOCTb M3MEHEHUS WX KOHCTPYKUWUWU, YTOBbI CHU3WUTb A0
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MUHUMYMa BEPOATHOCTb M Y4aCTOTY TAKMX yTeuyek, a TakKe KOJIMYECTBO M MHTEHCMBHOCTb BbiflE/IEHNA roploye-
T0 Belecrea.

MpuMmeuyaHune — B KOHTEKCTE HACTOSILLEr0 CTaHAapTa K TEXHO/IOTMYECKOMY 060pyA0BaHUI0 OTHOCUTCA Nlo6as
€ro YacTb, KOTOpasi MOXeT COepXaTb Froptounii ras Unn XuaKocCTb.

370 HE06X0AMMO y4YUTbIBATbL NPU ONpPeELENEHUN Knacca 30Hbl.

Mpy 06CAyXMBaHUN TEXHOOTMYECKOTO 060PYA0BaAHNSA B YCNOBUAX, OT/INYHBIX OT HOPMANbHOTO pexunma
paboTbl, HanpumMep BO Bpemsa Nycka B 3KCnayaTauul Wanm Henepuopmnyeckoro TexobCnyXumBaHusa, pasmepsl
B3pbIBOOMNACHOW 30HbI MOTYT OT/IM4aTbCS OT YCTAHOBJ/IEHHbIX B COOTBETCTBUM C NMPOBEAEHHOW knaccuduka-
umei. B Takmx cnydyasx 6e30nacHOCTb A0/HkHa 6bITb o6ecneyeHa MCnosib3oBaHMEM cneunanbHbIX CPeAcTB
3awmnTel 1 obopynoBaHusa. Mpu knaccudukaumym B3pbIBOOMACHbIX 30H HEO6XOAMMO yuyuTbiBaTb MpoOBeAeHue
nepuoanYeckoro Texo6CcnyxXmBaHus.

B cutyauusax, korga MoxeT o6pa3oBaTbCa B3pblBOOMacHas rasoBas cpeja, HE06X0AMMO NPUHATL cnepy-
ouwme Mmepbl obecneyeHnss 6e30MNacHOCTHU:

a) ycTpaHUTb BO3MOXHOCTb BO3HUKHOBEHUSI B3PbIBOONACHON ra3oBoil cpefbl BOKPYr MCTOUYHMKA BOCNa-
MeHeHnsa, nnun

b) yCTpaHUTb UCTOYHUK BOCN/IAMEHEHUS.

B cnyuyasax korga HeBO3MOXHO o6ecneunTb yka3aHHble Mepbl 6e30macHOCTW, cpefcTBa 3alMUThl, Tex-
HoNornyeckoe o6opygoBaHue, cucTemMbl M cnocob NpoBefeHUsA TEeXHONOrM4yeckoro npouecca AOKHbI ObiTb
Takmmu, 4To6bl BEpPOATHOCTb OLHOBPEMEHHOr0 Hannuyua a) B3pbIBOOMNACHOW ra3oBoil cpedbl U b) nctoyHuka
BOCN/IaMeHeHUs1 Gblna HMWXEe NpakTUYecky LenecoobpasHoro ypoBHsa. Heob6xoaumblli ypoBeHb 6€30MacHOCTM
MOXeT OblTb 06ecneyeH MPMMEHEHUEM Kak OA4HOM M3 MEPEeYUC/IEHHbIX Mep, €C/IN 3TO MPU3HaHO 3P EeKTUB-
HbIM, TaK U NX COYeTaHunewm.

MpumeyaHune — MNMOHATME «NPaKTUYECKN LiesecoobpasHblii HU3KUIA YPOBEHb» SIBNAETCSH 06LenpU3HaHHbIM Bbl-
paXeHnem BO MHOTMX KOMMETEHLMSIX W BKYaeT B ce6s NPUMEHEHUE KOHTPO/SA, HACKO/IbKO 3TO BO3MOXHO Mpu coBpe-
MEHHOM YPOBHE TEXHUYECKOrO pasBUTUSA, COr/TacHO TPe6GoBaHUSIM COOTBETCTBYHOLMX CTaHAAPTOB U HOPM.

HacTosiwuii cTaHgapT COAepXWUT PYKOBOACTBO MO OCOGEHHOCTSAM, KOTOpble HEO6XOAMMO YUUTbIBAThb.
Mpu Knaccugurkauuu B3pbIBOONACHbLIX 30H TpebyeTcsi MPpUMeHeHWe HaA/exalein NHXEeHEePHON NpakTUKu.

4.2 Uenun knaccuukaymm B3pbiBOONACHbIX 30H

Knaccudgukaums B3pbiBOONACHbIX 30H — 3TO MeTOJ aHanmn3a OoKpyxaklieid cpedbl, B KOTOPOA MoxeT
npucyTcTBOBaTb B3pbiBOOMAcHas rasoBas cpeja, NpoBOoAMMOro ANns Bbi6opa v ycTaHOBKM 060pya0BaHus, 3KC-
nnyatauus KOTOPOro B NPUCYTCTBMW LaHHON CMecu AO0/XHA 6bliTb 6e3onacHoii. Knaccudumkaynio nposoasaT ¢
y4yeTOM XapakTepuCcTUK BOCM/IAMEHEHUS rasa MM napa, Takux Kak aHeprus BOCM/aMeHeHusa n TemnepaTypa
BocniaMmeHeHuss. Knaccudukaums 30H MMeeT ABe [/1aBHble Lenu: onpejeneHne Tuna (B3pbiBoonacHas wau
B3pbiBO6E30MNacHasn) Uam knacca 30Hbl M HaAXOXAeHne ee NPOTsAXeHHOCTU (pasmepos) (cm. pasgensl 8 un 9).

MpumMmeyaHune — BblGpaHHble XapakTepuCTVK1 MOryT 6bITb OnpegeneHbl AN 060pyf0BaHNs, Hanpumep aHep-
rvsi BOCN/IaMeHeHUst 1 TemnepatypHblid knacc (cm. FTOCT 31610.20-1).

Ha npakTuke o4YeHb TPyAHO rapaHTupoBaTb 3KCnayaTaluuil MNPOMbIWIEHHbIX 06BbEKTOB, CBA3AHHbLIX C
Mncnosb3oBaHMEM TOpHYNX MaTepunanoB, Takum o6pa30|v|, yTo6bLI B BO3AyXe OTCYyTCTBOBasin roptoyne rasbl U B
o60pyfo0BaHUN He BO3HWUKA/IN MCTOUYHWUKM BOCMaMeHeHus. Mo3aToMy nNpu Hanuuyuu B3PbIBOONACHOW rasoBoli
cpefbl cnegyet Mcnonb3oBaTb 060pyAOBaHMe, KOHCTPYKLMA KOTOPOro CHMXaeT A0 MUHMMYyMa BEPOSATHOCTb
BO3HWUKHOBEHUA WUCTOYHUKaA BocnnameHeHunda. U HanpoTtue, e€C/iIn BEPOATHOCTbL BO3HWKHOBEHWA B3pblBOONac-
HOW ra3oBoOil cpedbl Mana, TO TpeboBaHUA K YPOBHI B3pbiBO3ALNThl KOHCTPYKLUN 060pyAOBaHUA MOTYT 6biTb
MEHee XeCTKUMU.

CnepyeTt CTpeMUTbLCA K TOMY, UTO6bl YNCIO M padMepbl 30H KnaccosB 0 nan 1 6biAn MUHUMAAbHBIMUK. DTO
MOXeT 6bITb 06ecne4yeHO BbIGOPOM KOHCTPYKLUW TEXHOIOTMYECKOTo 060pyA0BaHNa M YC/IOBUAMU €ro aKcnny-
ataumnn. Heobxognmo ob6ecneynTb, YTOObLI arperatbl M yCTAHOBKM B OCHOBHOM OTHOCWUJ/IUCb K 30HE knacca 2 u
He 6bIN B3pbiBOONAaCHbIMKU. Ecnn yTeyka roptoyero BelwecrBa HensbexHa, He06xo4MMO MCMOMb30BaThL Takoe
TexHonormyeckoe obopyagoBaHume, KOTOpoe ABAAETCA UCTOYHUKOM yTeuyeKk BTOPOA CTeneHu, a ecsim U 3TO He-
BO3MOXHO, T.e. KOrga Hen3bexHbl yTeukn nepBoil CTENEHU UAN OHW NOCTOSAHHbIe (HENpPepbIBHbIE), TO UX YNCNO
N UHTEHCUBHOCTb AO/KHbI ObITb MUHUMaNbHbIMU. Tpy KNnaccuukayum 30H NepeyncieHHble NPUHUUNbLl nme-
10T rnaBHoOe 3HayeHue. [1nNA CHUXEHWUS YPOBHA B3PbIBOONACHOCTU 30Hbl KOHCTPYKLMWSA, YCNOBUA 3KCcnayaTtauum
N pasmelleHne TEXHO/IOTMYECKOro 060pyA0BaHUA [O/DKHbI ObITb TaKMMK, 4TOObLI faxe Npu aBapuax yreuyka
roptoyero BelwecTsa B atmocdepy 6bl/1a MUHUMANbHOA.
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Mocne knaccuuKauMm yCTaHOBKM MO 30HAM U OPOPM/IEHUA COOTBETCTBYHOLUMX AOKYMEHTOB 3ameHa
BXOASWEro B 3Ty YyCTAHOBKY 060pyAOBaHWS WAN U3MEHEeHWe peann3yemMoro Ha Heii TeXHOM0rM4ecKoro npo-
uecca 6e3 nNoslyyeHUss MMCbMEHHOT0 corlacusl yno/sIHOMOYEeHHOro ula (opraHusauuun), oTeeyvatLWwero 3a knac-
cudukaumo 30H, He gonyckaeTtcsi. Knaccudukaynss B3pbIBOONACHbBIX 30H A0J/DKHA MOAAEPXWNBATLCA B akTy-
anbHOM COCTOSIHUM ANSA N060oro arperata UAM M3MeHeHUs PexumMoB akcnayatauuu. Heo6xoaMMo NPoOBOAUTH
aHann3 Ha NPOTSXEHUU BCero cpoka cnyx6bl arperaTa.

4.3 BHYTpeHHUN 06beEM 060pyAOBaHUsA, cogepXalnini roproymne BelecTaa

BHyTpeHHNn 06beM MHOrMx yacTeih o6opynoBaHus, cogepxaliero roproyve BeliecTBa, Hanpumep pe-
3epByapbl, MOXeT paccMaTpuBaTbCs Kak B3pblBOOMNacHas 30Ha, faXe ec/y B3pbiBOOnacHas rasoBas cpepja
BHYTPU HUX He NPUCYTCTBYET B OObIUYHbIX YCNIOBUAX, A5l oNpeAeseHNnss BO3MOXHOCTU NPOHUKHOBEHUSI BO3ayXa
B o6opypoBaHue.

MpumeuaHue — YacTn 060pyaoBaHusi, Cofiepxaline ropioume BelecTsa, BO MHOTMX 061acTAX NPOMbILLIEH-
HOCTV BXOAST B 06U TEPMUH «TEXHOMOTMYECKOe 060pPYL0BaHME.

Mpu NpUMeHeHWN cneunanbHbiX CPEeACTB KOHTPO/SA, Hanpumep WHEPTUPOBAHWUS, BHYTPEHHUI 06bEM
060pyAo0OBaHUs, COoAepXaliero ropioune BellecTBa, He c/leayeT KnacCcuiuuumpoBaTb Kak B3PbIBOOMACHYHO
30HY WM eMy MOXeT 6bliTb NMPUCBOEHA 30HA C MEHEEe XeCTKUMU YyCA0BUAMU. B faHHbIX Cayvyasx HagexXHoCTb
CPefCTB KOHTPO/IS A0/KHA 6bITh COpa3MepHa COKpal,eHU B3pbIBOOMACHOI 30HbI, KOTOpas onpejeneHa Aas
BHYTpeHHero o6bema 060pyAOBaHNS; HANPUMeEpP, CPEACTBA KOHTPOASA MOTYT 6biTb OUEHEHbI C MPUMEHEHUEM
OLEHKM YPOBHSA NOMHOTbLI 6€30NacHOCTU corfacHo [2].

MpumeuaHue — MHepTMpoBaHMe — NPOLECC 3aMeLLEeHUst aTMOCHEPHOro K1CI0pPoAa B CUCTEME Ha HEPEaKTUB-
HblIli HETopoUNiA Ta3 ANa co3aaHusl B CUCTEME aTMOCIepbl, He pacnpocTpaHsioleli nnameHn. Jo6asneHne ropoUnx rasos
ONSi TapaHTUM TOro, YTO YC/I0OBMS B 3aaHHOM MPOCTPAHCTBE HaxoAaTCs 3a npedenamy AvanasoHa pacnpocTpaHeHus
naameHn, MOXeT NPefoTBpaTUTL 06pa3oBaHMe B3pbIBOONACHOW cpeapl BHYTPU 060pyA0BaHuS.

4.4 OueHka pucka BocniaMmeHeHud

4.4.1 O6wwne TpeboBaHuA

Mocne BbINOMHEHNA Knaccumkaynm 30H NPOBOAAT OLEHKY pucKa, YTO6Gbl OLEHNTbL NOTPe6HOCTL B NpU-
MeHeHUn obopyaoBaHua ¢ 60n1ee BbICOKAM MU 60siee HU3KUM MO CPpaBHEHUIO C 0O6bIYHO HEOOBXOAMMbIM YPOB-
HeM 3alWunTbl B COOTBETCTBMU C NOCAELCTBUAMM BOCN/aMeEHEHNS B3pPbIBOONACHON cpepfbl.

Tpe6oBaHWS K YPOBHIO 3aliUTbl 060PYA0BaHWUS 3aNnCbiBalOT COOTBETCTBYOLW MM 06pa3oM B JOKYyMeHTax
M Ha yepTexax kiaccudukauum 30H ANa NpaBUIbHOroO Bbibopa 060pyA0BaHUSA.

MpumeyaHus

1 B IOCT 31610.0 npusegeHbl TpeboBaHWA K YPOBHAM B3pbiBO3alWMTbl 060pyfOBaHWsA; TpeboBaHus
FOCT IEC 60079-14 onpeaensaioT NpUMEHEHNE YPOBHEN B3pbiBO3aLWMTbl 060pYyA0BaHMA B yCTaHOBKaX.

2 HacTtoAwwii ctaHAapT He COAEepXWUT MeToLoMornMYecknx TpeboBaHUii Mo NPOBEAEHMIO OLLEHKW pucka ans nog-
TBEPXAEHNS 3alaHHOMO YPOBHSA B3PbIBO3aLLMTbl 060pYA0BaHWSA, NOCKO/IbKY B 06/1aCTb NPUMEHEHUSA HACTOSLLEro cTaHaap-
Ta He BXOAAT Tpeb6oBaHUS N0 Kakoi-nmbo MeToAoM0rMmn AN NPOBEAEHNS OLEHKN pucka.

4.4.2 30Ha HE3HAUYNTESIbHOW NMPOTAXEHHOCTHU

B HeKkoTopbIX cAy4yasx MOXeT BO3HUKHYTb 30HAa HE3HAUYUTE/IbHOW NPOTAXEHHOCTU, KOTopasi MOXeT pac-
cmaTpumBaTbCH Kak HeB3pbiBOONacHas. 30Ha He3HAUYUTEeNbHOW NPOTAXEHHOCTW npeAnofnaraeT HaMymMe HesHa-
YNTEeNbHOW CKOPOCTU yTeUYKN UM NpeHebpexnmMo mMasnoe KONM4yecTBO yTeUYkn Npu Hannyum obbvema, gocraTtou-
HOro gnsa gucnepcun (6e3o0nacHOro paccevBaHUsl) TakoW yTeUKU.

Mpepnonaraetcs, 4TO NpuM BO3HWKHOBEHWUMW B3pbiBa B JaHHOI 30He ero nocnencTeus 6yayT He3Hauu-
TenbHbiMU. KoHuenuma 30Hbl NE MOXeT NPUMEHSATLCS He3aBUCKUMO OT N0 6bIX APYTUX U3MEHEHUI Npu OUEeHKe
pucka gna onpefeneHnsa ypoBHSA B3pbiBO3alMTbl 060pyA0BaHMNS.

Kputepun knaccudumkaymm gnsa 3oHbl NE gomxHbl 6bITb OCHOBAHbI Ha caefylowmnx akropax:

| Mpn BOCN/MAMEHEHUN HE BO3HUKHET 3HAYWTENbHOrO AaBMeHUs, KOTOPOe MOXeT HaHecTu Bpej M3-3a
yLapHOW BOJSIHbI MM NOBPEXAEHUS, KOTOPOEe MOXEeT MPUBECTW K BO3HUKHOBEHUIO fleTallWwmnx npeaMeToB WUau
yactuy, Hanpumep pa3butoe OKOHHOE CTekK/O.

Il Mpn BOCNNaMeHeHUN He BbigensieTcsA 3HAYMTENbHOro Tennaa, KOTOpoe MOXEeT HaHecTu Bpej WAW Bbl-
3BaTb rOpeHne OKpyXalowmnx BeL,ecTB.

Il AnsA rasa, pacnpocTpaHswWerocs npu 3HadyeHun gasneHnii cebiwe 1000 kMa (10 6ap) HeobxoAMMO
BbINOMIHATbL CNeunanbHy OLEHKY pucka.
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\ 30Ha NE He MOXeT NpMMeHATbCA ANA rasa, pacnpocTpaHaoLWwerocs npu 3HavyeHUn aaB/ieHus CebilWe
2000 klMa (20 6ap), ecnm TONbKO B AOKYMEHTaNbHO OPOPM/IEHHON cneunanbHON OLEHKe pucKa He ykasaHo
MHOTO.

MpumepoM 30HbLI knacca NE MOXeT CnyXuTb 06/71aKo NPUPOAHOr0o rasa Co cpefHeill KoHueHTpauuei,
KoTopasa paBHa 50 % no o6beMy HMXHEro npefena pacnpocTpaHeHus nnameHu n kotopas meHee 0,1 M3 nnu
1 % 3aMKHYTOro paccmaTtpuBaemMoro npocrtpaHcTsa (B 3aBUCMMOCTU OT TOro, Kakoe 3HavyeHne MeHbuwe). AnA
Apyrux ra3oB 30Ha knacca NE mMoOXeT 6bITb onpefesieHa Ha OCHOBE KO/iIM4yecTBa TeNOTbl CrOPaHus, Makcu-
ManbHOro faB/lieHns B3pbiBa U MaKCYMMaNbHOrO 3HaAYeHWUs NOBbIWEHUA AaBNeHusa rasa A0 MeTaHa, yBe/M4yeH-
HbIX Ha napameTpbl ANA MeTaHa.

MpumeyvaHunsa

1 MNpupogHbIli ra3 B KOHTEKCTE HACTOALLEro cTaHjapTa SBASETCA rasoM, MCNosb3yeMbIM A5 CUCTeM rasocHabxe-
HWA NPUPOAHbLIM ra3oM, 1 B 60/bLUVHCTBE C/lyYaeB 370 METaH.

2 XosoAunbHble YCTAHOBKU W TEMJ/IOBbIE HACOCbLlI HE paccMaTpuBaloTCA B KayecTBe CUCTEM rasopacnpepeneHuns.
OueHKa p1UCKOB AN1A AaHHOro Knacca obopyfoBaHuA nokasana, 4to 3HavyeHune 2000 kMa (20 6ap) He MOXeT ObITb MOAXO-
OSAWMM 3HaYeHneM ANns 4aHHOro 060pyAoBaHus.

4.5 KaTtacTpocdunuyeckuii BHe3anHbl OTKas

Hackonbko 3TO BO3MOXHO, BO3HUKHOBEHME TaKOro 0Tkasa J0/IKHO 6bITb NMpefoTBpaLLeHo.

B 060CHOBAHHbLIX C/lyyasix HeOXUAaHHble KaTacTpouueckme oTkasbl He MOANEXaT yuyeTy Npu Knaccu-
bukaumMm B3pLIBOOMACHbLIX 30H. Hanpumep, MOryT He MoA/exXaTb yuyeTy KpynHble aBapuu, Takme Kak paspy-
lWeHne XMMUYECKOro peakTopa MM kKpynHomacwTabHblii 0Tkaz o6opyaoBaHma uam Tpy6onposoaa, Takoi Kak
nosiHoe paspyweHue aHya Uan ynaoTHEHUs.

BepoATHOCTb TakMX O0TKA30B A0/KHA 6biTb YMEHbLIEHA 3a CYeT NMPOBefeHNss COOTBETCTBYIOLNX NpPOBe-
POK, KOHCTPYKTUBHOTO MUCMOMIHEHUS, aKCNAyaTaluum v TEXHUYECKOTo 06CNyXMBaHUA y3na.

4.6 KOMNeTeHTHOCTb NepcoHana

Knaccudukauus 30H Ao/KHA NPOBOAUTLCSA chneyuanucTamu, 3HalwWKUMKU CBOKWCTBA roplo4nx martepua-
/0B, AUCMEPCUIO Ta3a U BEHTUMPOBAHWE U 3HAKOMBIMU C TEXHOMIOTMYECKMMM NpoLeccaMu paccMaTpuBaemo-
ro y3sa, COBMECTHO C MHXeHepamun No 6e30NacHOCTU, 3/IEKTPUUYECKOMY U MEXaHWYECKOMY 060PYAOBaHUI U
APYTUM KBAaNnM@uUuMpPOBaHHbIM TEXHUYECKAM NEepCcoHasoM, OTBETCTBEHHbIM 3a 6€30MacHOCTb, YYacTBYOWMUMN
UMK BOB/IEUYEHHbIMU B MPOLLECC KnaccuduKkauum 30H. B cnyyae Heo6X04MMOCTM COOTBETCTBYIOLEE NOBbLILIE-
HUe KBanuukauum nam obyyeHue nepcoHana cregyeTt NpoBOAUTL Ha PeryfsipHoii ocHoOBe.

MpnmeyaHune — KOMNETEHTHOCTb MOXET 6bITb noaTeBepXageHa B COOTBETCTBUKN C MOAENAMU 06y‘-IeHVIH N oueH-
KW, npunBegeHHbIMX B HaUMOHa/IbHOM 3aKoHOA4AaTe/IbCTBE UK CTaHAapTax Unu TpeﬁOBaHMHX I'IOTpe6VITeI'IFI.

5 MeTopf knaccmdmkaunm B3pbIBOOMACHbIX 30H

5.1 O6wure NonoxeHus

OuyeHb pefKo NpocTbiM 06CAeA0BaHNEM YCTAHOBKM UMM €e KOHCTPYKLUM MOXHO YCTAHOBUTb, Kakue ya-
CTV YCTAHOBKM OTHOCATCA K OJHOMY U3 TPeX KNacCcoB B3pbiBOOMNACHbLIX 30H (knaccy 0, 1 unun 2). Mpu knaccndu-
Kauun B3pblBOONACHbIX 30H HEO6XOAMMO NMPOBOAUTL AeTalibHblli aHa/IM3 BO3MOXHbIX YC/IOBUA BO3HUKHOBEHUSA
B3pPbIBOOMNACHON rasoBoii cpefbl.

Mpu onpefeneHnn BO3MOXHOCTU BO3HUKHOBEHWA YTEUYKW rOployero rasa Wau napa BepPOATHOCTb M Npo-
JO/IKNTENBbHOCTb YyTEYKM HEOBXOAMMO OLEHUTb UCXOAS M3 onpefesieHnin NOCTOAHHOW yTeukun, yTeuykm nepeoi
cTeneHn u BTOPON cTeneHu. lNocne onpefeneHns COBOKYMHOCTU 3HAYEHUN — CTeNeHn yTeuyku, UHTEHCUBHO-
CTU, KOHLeHTpaLuun roproyero el ecTsa, CKOPOCTU UCTEYEHUSA, HAAEXHOCTU BEHTUAALUN U APYTUX (haKTOPOB,
BANSAOWMUX HA Knaccudukauno n/mnm pasmep 30Hbl, MOXHO YCTAHOBUTb BO3MOXHOCTb BO3HWKHOBEHUSA B3pPbl-
BOOMACHOI rasoBoii cpeabl.

Takoil noaxon TpebyeT NoApPOGHOro aHannisa Kaxaoro sajleMmeHTa TeXHON10rmM4eckoro o6opyaosaHus, co-
Jepxaliero ropioyunit matepuan u, cnegosaTesibHO, CMNOCOBHOrO cTaTb UCTOYHUKOM YTEUKN FOPHYNX BELLECTB.

B 5.2—5.5 cofepxartca pekomeHgaunn no meTofy Knaccuukaumm 30H, B KOTOPbIX MOXET NPUCYTCTBO-
BaTb B3pblBOONacHas rasosasa cpefa. [pumep nocTpoeHua anroputma Ana knaccuukauum B3pbiBOOMACHbBIX
30H NpuBefeH B npuaoxexHun F
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Knaccucunkauma B3pbiBOONACHbIX 30H A0/KHA 6biTb NMpoBeAeHa A0 Mycka YCTaHOBKW, KOrja yxe ume-
I0TCA B HaNM4YMU U YTBEPXAEHbl WCXOAHbIA TEXHONMOTMYeckuit npouecc, NPUHUMUNMUANbHbLIE CXEMbl 3/1€KTPO-
TEeXHUYECKUX YCTPOUCTB M 06LWNIA NnaH Tepputopun. Pe3ynbTaTbl NepBOHaYasibHOW knaccudukaumm AoSKHbI
nepecmaTpmBaTbCsl B TEeYEHME Nepuoa 3KcnsayaTauum ycTaHOBKM.

Bcerga Heo6XxoAMMO yyuTbiBaTb TWUM, YUCNO U MECTOHaXOXAeHWe pas/IMyHbiX MOTEHUMaNbHbIX TOYekK
yTeuku rasa, 4To6bl TOYHO OMNpeAenAaTb KNacC 30Hbl M ee rpaHunLbl Npu OcyllecTBAeHUN o6l el oLeHKu.

KOHTpONb (hyHKLMOHaNbHOI 6e30NacHOCTM B COOTBETCTBUM C TpeboBaHUAMKU cTaHZapTa No hyHKUMO-
HanbHOII 6e30NacHOCTU MOXET CHMW3UTb BO3MOXHOCTb BO3HUKHOBEHMWS WCTOYHMKA BblAesIEHWS B3pbiBOONAac-
HOW ra3oBoli cmecu u/mnu BbligensseMblii o6beMm (Hanpumep, 3a c4eT NPUMEHEHMUS CUCTEMbl MHEPTUPOBaHUA,
YCTPONCTB KOHTPONA 3a A03MPOBaHMEM U KOPPEKTHOCTbIO BbIMO/IHEHWUS TEXHOOTMYECcKkMX onepauuii). Moato-
MY KOHTPO/b (PYHKLMOHANbHON 6€30MacHOCTM MOXHO Y4YUTbiBaTb Mpu kaaccudmnkauuy B3pbIBOONACHbBIX 30H.

Mpu knaccudunkaumm 30H HeO06XO0AMMO yuuTbiBaTb pe3ynbTaTtbl TWATENbHONW NPOBEPKM NOAOOGHBIX WUAK
CXOXMX yCTaHOBOK. Mpn ykaszaHuu faHHOW MHOpMauunm AOKYMEHTaNbHO OOPMJ/IEHHbIE CBMAETeNbCTBAa Ha
KOHKPETHYI KOHCTPYKLMIO YCTAHOBKN W pexunmbl paboTbl MOXHO MCNOMb30BaTh A8 BblGpaHHON knaccudunka-
umn. Bonee TOro, cywecTByeT BEPOATHOCTb, YTO A4 30Hbl MOXET 6biITb NpoBeAeHa NOBTOpPHAas knaccuguka-
LMA Ha OCHOBAHWU HOBbIX CBUAETENbLCTB.

CepuiiHo Bbinyckaemoe o6opyaoBaHue, KOTOPOE MOXET MPUMEHSATbLCS NPU pasfIMUYHbIX CUTyaLUax, Mo-
XeT nofBepratbca knaccuumkayum B3pbiBOONACHbIX 30H, 06U e A1 KAKOro-To Tuna, ¢ UHCTpPyKLueii o pacno-
N0XeHUn (MOHTaxe) N BEHTUNNPOBAHWUK, Hanpumep, YTobbl AaTb NOAPOGHY MHpOpMayuio 06 orpaHUYeHUsax
no NpMMeHeHUo 1 pakTopax, KOTopble MOTyT OKa3aTb BIMSIHUE Ha Knaccudukauuto.

Ecnu KonnuecTBO ropryMx BelecTB, KOTOPOE MOXET BblAeNUTbCA NPU yTeuke, Maso, HO Npu 3TOM ecTb
noTeHumnanbHas BepPOSITHOCTb BO3HWKHOBEHUS B3pbiBa, He c/efyeT UCNONb30BaTb JaHHbI NoAxon K knaccu-
hukaumm 30H. HecmoTpss Ha AaHHOe obliee pyKOBOACTBO, BCerga Heo6X0AMMO YyUYUTbiBaTb MOTEHLUMANbHYIO
BO3MOXHOCTb YTEUYKM W COOTBETCTBYyHLWEro pasbaBneHuss wau gucnepcum nwoboli yTeykm ANA WUCKIKYEHUn
yCNoBUiA, NpM KOTOPbIX NPON30AAET BOCN/IaMEHEHME.

Mpn yTeuke He6GONbLWIOrO KoJMYyecTBa rOpHYEro BeuliecTBa HeO6XOAMMO Yy4UTbiBATb KOHKPETHble Npwu-
cyTCcTBYylOLWMEe pakTopbl. Takne akTopbl MOTYT BK/O4YaTb: CTENEeHb OYUCTKU, OTpac/ieByt MPakTUKy Npowu3-
BoACcTBa paboT, KOMMNETEHTHOCTb M 0B6yyeHue nepcoHana, paboTaklero ¢ roplyYnMn BelecTBamu, gpyrue
cpefcTBa KOHTPOMS BbI6GPOCOB MAM yTeuyek, obecneyeHne BEHTUNALUMU, KOHTPOAb PUCKOB ANA 340POBbSA U
noTeHuManbHbIX yO6bITKOB, ynpaBieHWe MCTOYHMKaAMW BOCNJaMeHeHUs OT APYyroro o6opypoBaHWMs, NMOMUMO
Ex-o6opygoBaHus.

MpumevaHnsa

1 YTeuykn HebGONbLIOTO KOSIMYeCcTBa roproyero BellecTBa MOryT BO3HMKaTb Ha yCTaHOBKax, Hanpumep B naboparto-
puax, rae NPUMEHSATCA HeboNblUne CUCTEMbI OXTAXAEHUA UKW pe3epByapbl AN rasa.

2 TpeboBaHUA NPOMbILLJIEHHBIX HOPM 0ObIYHO OMNPESENAT KOIMYECTBO, HKE KOTOPOrO He MCMob3yeTc NopsALoK
knaccudmkaLlmm B3pbiBOOMACHbIX 30H.

5.2 Knaccudumkauusi ¢ NoOMOLbl pacyeta UCTOUYHMKOB YTEUKHU

Knaccucunkauma moxeT 6bITb NpoBefeHa C MOMOLULbO pacyeTa WM UCCNe[0BaHUN NUCTOYHUKOB YTEUKU
C YY4eTOM AaHHbIX CTATUCTMYECKON M YACNEHHOW OUEeHKW ANS AaHHOro dakTopa.

Mpn knaccudukaumm Ha OCHOBE WCTOYHMKOB YTEUKM MOXHO BblAeNUTb CAefylune OCHOBHble 3Tanbl
(cm. npunoxeHue F):

- onpeneneHne MCTOYHUKOB YyTeYKWU;

- onpefefsieHNe MHTEHCMBHOCTM YTEUYKM W ee CTeneHW A8 KaX[0oro UCTOYHMKA Ha OCHOBE BEpPOSATHON
4acToTbl U MPOAOIXUTENBHOCTUN YTEYUKH;

- OLeHKa yCc/oBuUii BEHTUNALNKN unn pasbaBneHns n nx adpekTMBHOCTb;

- onpegeneHue knacca 30Hbl Ha OCHOBE CTeMeHW yTeuykn 1 3 (PEeKTMBHOCTM BEHTUAAUMN nnu pasbas-
NeHund;

- onpepeneHne NPOTSAXEHHOCTU 30HbI.

dopMynbl 4Nna onpefeneHus CKOPOCTU YTEYKU MPUBEAEeHbl B NpuaoxeHun B. 3To obuwenpuHsaTbie dop-
MY/bl, KOTOpPblE MOTYT UCMO/b30BaThCA A5 pacyeTa CKOPOCTU yTeUYKU B 3afaHHbIX YCNOBUAX.

MeToauka pacyeTa ANS OLEHKW BeHTUNAUUM u pasbaBneHus npuBefeHa B npunoxeHun C. Opyrue
BUAbl pacyeToB, HanpuMep BblYUCAUTENbHASA TMAPOAMHAMUKA WU WUCCMefoBaHWe, MOTYT UCNO/b30BaThbCA
ONS OUEHKM B HEKOTOpPbIX cuTyauumssx. KomnblTepHOoe MoAenvMpoBaHue sBAAETCA COOTBETCTBYHOLUM
WHCTPYMEHTOM ANS OUEHKM B3aumopfelcTBuii pasHoobpasHbiX haKkTopoB.
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Bo BCex c/lydasax Heo6xoAMMo NOATBEPAUTb, UTO METOA BbIYMCNEHUA W UCMNO/Mb3YEMble WHCTPYMEHThI
COOTBETCTBYIOT CUTyaLuu, UKW NPUMEHATL WX C HEOBXOAUMbLIMWU Mepamu NpPefocTOPOXHOCTU. Jluua, NpoBO-
ASLME OLEHKY, TaKKe AO/DKHbI MOHWMAaTb OrpaHMYeHus unv TpeboBaHUA K UCNOMb3yEMbIM UHCTPYMEHTaAM AN
[OCTUXEHUA HEoBXO04UMbIX YCI0BUIA WAN pe3ynibTaTos.

MpumeuyaHune — He npeanonaraeTcs, 4To BCe METO/bl UM UHCTPYMEHTLI, UCMOMb3yeMble A5 Knaccudukaumm
B3PbIBOONACHbIX 30H, ByAyT AaBaTh O4MHAKOBLIV pe3ynbTar, v NO3TOMY He ClefyeT OTMeYaThb, YTO KOHKPETHbIA MeTos vn
MHCTPYMEHT He NOAXOAUT A4S NpUMeEHeHMs.

5.3 Mcnonb3oBaHMe NPOMbILWMIEHHbIX NPaBuU/l N HaLMOHa/IbHbIX CTaH4apTOB

5.3.1 O6uwwnre Tpeb6oBaHuUd

JonyckaeTcs NMpUMeHeHWe OTpacsieBbiX NMPaBW/ U HaLWOHaNbHbIX CTaHAApPTOB, COAepXalWnx PYKOBOA-
CTBO WAV NPUMeEPbI ANA AAHHOTO NPUMEHEHUSA U COOTBETCTBYIOLWMX 06LIMM NPUHLMNAM HacToslWero ctaHgapTa.

B npunoxeHun K npusefeHbl HEKOTOpPble COOTBETCTBYHOLLME NPOMbIW/IEHHbIE NpaBuaa M HauuoHalb-
Hble CTaH4apTbl, KOTOPble MOTYT cofepxaTb NOAPO6HYI0 MHopmaunio 1 npumepsbl.

5.3.2 Ta3zoBoe o60pyAOBaHNEe HU3KOro AaBlieHus

[na KOMMepyecKUX U MPOMbILLITEHHbIX Leneli, rae To/bKO ra3oBoe TOMJMBO HU3KOTO AAaB/IEHWUSA UCNOJIb-
3yeTcsa ANA 6bITOBbIX MPUOGOPOB, HANPUMEpP AR MPUTOTOB/IEHUA NMULLW, HArpeBa BOAbl W aHA/IOTUYHbIX Lenei,
6yayT NPUMEHATLCA HalLWOHaNbHble NpaBuaa A4S ra3oBOil MPOMbILWIEHHOCTH.

B 60/1blIMHCTBE C/ly4yaeB COOTBETCTBME HEOOXOAMMbIM MpaBuiam ra3oBoil NPOMBbIWIEHHOCTU He npu-
BefeT K knaccudukaumy B3pbIBOONACHbIX 30H AN 30Ha ByaeT knaccuduumposaHa kak 30Ha He3Ha4duTesibHOW
NPOTSAXEHHOCTHU.

MpumedyaHne — 3a HU3KOE AaBneHne 06bIYHO NPMHMMAIOT 3HaveHue gasrieHns Hwke 200 klMa (KOHTPONbHO-
n3MepuTenbHblli Npuéop). MprMepbl COOTBETCTBYIOLWMX NPaBua NpUBEAEHbI B MpunoxeHnm K

5.4 YnpouweHHble meToabl

ECNu Ha npakTWKe HEBO3MOXHO OLEHWUTb AO/DKHbIM 06pa3oM OTAEes/IbHble UCTOUYHUKM YTEUKU, HEOBXO0AU-
MO NPUMEHSATbL YNPOLEHHbI MeToA, HanpuMmep B NepBoHavYasibHbIX NpoeKTax, rge coctaB 060pyA0BaHUs UK
€ro pacrno/fioxeHue elie He onpeaesieHbl B MOMIHOW Mepe, UK B cliydasnx, Korga pacyeTsl AN BCEX UCTOUHUKOB
yTeukn MOryT ObiTb 3aTPyAHUTENbHBIMU. pY NPUMEHEHUN YNPOLEHHbIX METO40B HEOGXOAMMO ONpeAenunTb
MCTOUYHUKM ANA KaXAOro knacca 30H (3oHa knacca 0, 1 1 2), KOTopble A0CTATOYHO OCTOPOXHO AONycKalT Npu-
CYTCTBME NOTEHLMANLHOIO UCTOUYHUKA 6E3 KOHKPETHbIX CBeAeHunit. PelweHne npuHuMaeTca ncxoaa ms Habopa
KpUTEPUEB HA OCHOBAHWUMW MPOMbILIJIEHHOTO OMbITA W MPUMEHUTENIbLHO K KOHKPETHOW ycTaHOBKe.

HeT Heo6X04MMOCTM NPOBOAUTL NOAPOGHYIO OLLEHKY BCEX 3/IEMEHTOB YCTAHOBKU, €CNN OLEHKN ANs of-
HOro afleMeHTa WKW A4S KaKoro-1M6o oTAeNbHOro ycnoBus 6yfAeT A0CTATOYHO AN KOHCepBaTUBHOW Knaccu-
thukauum ans BCex APYTUX CXOXUX 3/IEMEHTOB WM YCAOBUA HA YyCTAHOBKE.

30Hbl 60/bWIET0 pasmepa XxapakTepHbl NpW UCNOMb30BAHUN YNPOLEHHbIX METOA0B, UYTO CBA3AHO C KOM-
NAeKCHbIM NOAX0AOM UM HEO06XOAMMOCTbIO NMPUMEHATL 6G0Nee KOHCepBATUBHbLIM MeToA KnaccuduKaumm 30H,
Korga ecTb COMHEHMUA B OTHOWEHUM MPUCYTCTBUS onacHocTu. C MOMOLLbI0 3TOT0 NMoAXo4a MOXeT 6bITb onpe-
feneH n36bITOYHbIE OTHOCUTE/NbHbIA pUCK Npu oueHke 6e30MacHOCTMU.

ONs MeHee KOHCepPBaTMBHOIO MM 60Mee TOYHOIo onpefesieHns rpaHul 30H B 3aBUCMMOCTM OT KOHKpeT-
HOFO C/lyYyasi MOXHO MCNOMb30BaTb CChISIKY HA HarMsiAHbIe NpUMepbl UK 60siee NOLPOGHY OLEHKY TOUYEUHbIX
NCTOYHUKOB YTEUKMU.

5.5 CoyeTtaHue mMeTO40B

Mcnonb3oBaHne pasfiMyHbIX METOAOB MOXET 6bITb YMECTHO ANA KnaccugukaLum 30H YCTAHOBKM Ha pas-
HbIX 3Tanax ee NPOEKTUPOBAHWS WU HA pa3HbiX yyacTkax YCTaHOBKMW.

HanpvmMmep, Ha HayasbHOW CTaAUM NPOEKTUPOBAHWS JOMYCKAeTCS MCMNOMb30BaTb YMNPOLEHHbIE MeTog,
4To6bl HAMETUTb PACCTOSIHUS MexAy o6opyfoBaHMeM, NAAHUPOBKY WM rpaHuLbl YCTAHOBKW. YNPOLWEHHbIH Me-
TOA MOXeT 6blTb €JMHCTBEHHbLIM NMPUEMIEMbIM METOAOM M3-3a HegocTaTka NoApO6HbIX faHHbIX 06 UCTOYHU-
Kax yteuku. Mo mepe NpoaBMXEHUS MPOEKTUPOBAHUS YCTAHOBKU U NOABMEHUSA NOAPOGHBLIX faHHbIX O MOTEHLM-
anbHbIX UCTOYHMKAX YTeUYkn HeoBXO4MMO aKTyanusuposaTb knaccudukaumio, ucnonb3ys 6onee nofpobHble
MeTOofbl OLEHKHU.

B psge cnyyaeB ynpoLweHHbIi MeTo4 MOXeT NPUMEHATLCA K rpynne nofo6HOro 060pyA0BaHNS Ha y4acT-
Kax yCTaHOBKMW (Hanpumep, K CeKLusiM Tpy6onpoBOAOB € haHLamMun, TakuM Kak actakagbl Tpy6onposoga), npu
3TOM 6onee nofgpobHas oueHka 6yAeT NPUMEHATbLCA ANt 60/1ee 3HAYUTE bHbIX NOTEHLUMANbHBIX UCTOYHUKOB
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yTeukn (Hanpumep, Takux, Kak npegoxpaHuTesibHble KnanaHbl, BEHTUMSILWOHHbIE OTBEPCTUSA, ra3oBble KOM-
npeccopbl, Hacocbl U Nog06HOe obopypoBaHue).

Bo MHOrux cnyyasix Ans yCTAHOB/IEHMS Kiacca 30Hbl HEKOTOPbIX 3/1eMEHTOB 60/bLWMX YCTAHOBOK Npu-
MEHST NMpuUMepbl knaccugukauum, cogepxaljmecss B COOTBETCTBYHLWMUX HaLMOHANbHbIX WM OTpacneBblX
npasunax.

6 YTeuka roproymx BeLLecTB

6.1 OOwasa nHhopmaumns

VIHTEHCUBHOCTb YTEUYKM TOpPHOYEero BellecTBa ABNAETCHA CaMblM BaXHbIM (*)aKTOpOM, BANAKOUWNM Ha Nnpo-
TAXEHHOCTb 30HbI.
O6bIYHO Yem 60Nblue NHTEHCUBHOCTb yTeuku, Tem 6onbwe NMPOTAXEHHOCTb 30HbI.

MpumeuyaHue — ONbIT NoKa3blBaeT, YTO yTeuka ammuaka (C npefesioMm pacnpocTpaHeHWs MamMeHun, paBHbIM
155 06bEeMHbIM [,0/15IM) YacTO GbICTPO paccemMBaeTCsl Ha OTKPbITOM BO3ayxe (BHE MOMeELLEeHUs), 30Ha pacnpocTpaHeHus
B3pbIBOONACHOI ra3oBoli cpefbl MOXET ObiTb HE3HAYUTENLHON NPOTSXKEHHOCTU.

B 6.2 1 6.3 cofepXnTca BBOAHAS MHGOPMALMA NO XapakTepucTukam yTeuku, KoTopble He06XoAUMOo pac-
cMaTpuBaTh MpU KnaccuuKkayuum NoTeHLManbHO B3PbIBOOMACHbIX 30H.

6.2 NCTOUYHUNKUN YyTeuKun

L5 ycTaHOB/IEHUSA Knacca B3pbIBOONACHOW 30HbLI ClieAyeT onpeaesnTb UCTOUYHUKA U CTEMEHU YTEUKU.

Tak Kak B3pblBoOnacHas rasoBasi cpefia MOXeT BO3HUKHYTb TO/IbKO NMPpU CMEeLWMBaHUN FOploYero rasa um
napa c BO3yXOM, HEO6XOAMMO YCTAHOBWUTbL Hanuuue M06Oro M3 ropounx mMatepuanoB B paccMaTpuBaemol
30He. B nepBylo oyepepnb JO/MKHO 6biTh YCTAHOBMEHO, HAXOAUTCA Nu roplounii ra3 uaum nap (Takke roptuue
XUAKOCTU W TBepAble BeliecTBa, KOTopble MOryT o6pasoBaTb ras Wau nap) BHYTPU TEXHOMNOTMYECKOro 060-
pyfoOBaHus, KOTOpPOe MOXEeT GblTb MOMHOCTbI0 3AKPbLITbIM WAKM HEe3aKpPbiTbiM. [JO/IKHO 6blTb BbIAIBIEHO TEXHO-
nornyeckoe o6opyfoBaHue, cogepxallyee BHYTPU B3PbIBOOMACHYIO Fa30BY0 cpeay, U onpeaesieHbl UCTOUYHUKM
yTeuku roprounx BeLecTB, B pe3ynbTaTe KOTOPbIX B3pbiBOONAacHas cpeja MOXeT 06pas3oBaTbCs CHAPYXMW.

KaxAablii 31eMeHT TexHonornyeckoro o6opyaoBaHua (Hanpumep, pesepsByap, Hacoc, Tpy6onpoBoa, Xu-
MUYECKUIA peakTop W Ap.) cnefyeT paccMaTpuBaTh Kak BO3MOXHbI MCTOUYHWUK YTEUKM FOpPHOYEro BeLecTBa.
Ecnu faHHbIN aneMeHT 060pyA0BaHUs He COAEPXUT roployee BeLLECTBO, OH He CTaHeT UCTOYHMKOM 06pa3o-
BaHMs B3PbIBOOMACHOI 30HbI BOKPYr ce6s. To e OTHOCUTCS K a/IeMeHTaMm, cofepxalum roptoume BelecTsa,
yTeuka KOTOpbIX B aTMocepy uckadeHa (Hanpumep, TPy6ONpPOBOA C BbICOKMM KauyecTBOM CBapKku He pac-
CMaTpPUBAKT KaK UCTOUHUK YTEUKM).

ECNu TOT WM MHOI 3N1eMeHT 060pyAoBaHNS ABNSETCA UCTOYHUKOM YTeuku ropioyero martepuana B at-
Moctepy, Mpexae BCEro He06X0AUMMO OnpefesiuTb CTeNeHb WAKW CTEMEeHW YTeUkKW COrfacHO MpPUBELEHHBIM
onpeaeneHnsmM Ha OCHOBaHWUW 4acTOThl U ANIMTENIbHOCTU YyTeuku. BCKpbITME OTAENbHbIX YacTeil TexHonornye-
CKOTro 060pyA0BaHUA, 3aK/IOUYEHHbIX B KOpNyc (Hanpumep, Bo BpeMs 3aMeHbl (huabTpa WanM Nepuoanmyeckoro
3anofiHeHns), cneayeT Takke paccmaTpuBaTb Kak yTeuky. 1o NpeasioxXeHHON MeTofunKe Kaxayl yTeuky ropto-
yero BelecTBa KNaccuuUUMPYIOT Kak NOCTOAHHY (HENPEepPbIBHY), NepBOi UAM BTOPOI CTENEH!.

MpumeuvyaHns

1 YTeukn mMoryT 6bITb YaCTbH TEXHOMOTMYECKOro npoLecca, HanpuMmep oT6op Npo6, uaM MOryT BO3HMKaTbL Npy Npo-
BEAEHUN NEPUOANYECKOTO TEXHUYECKOTO 06CNYXMBAHNUS.

2 OfWH 3/IEMEHT MOXET MPUBECTU K BO3HWMKHOBEHMWIO Pas3/iMyHbIX CTENeHein yTeukn. Hanpumep, 3TO MOXeET 6bITb
HebosbllasA yTeyka NepBoi cTeneHu, HO 6osee KpynHasa yTeyka MOXET BO3HUKHYTb MPU HapyleHMAX HopMasibHOW pabo-
Tbl, YTO NpPMBEAET K BOSHUKHOBEHMIO YTeuku BTOPOL cTeneHn. B gaHHOW cuTyaumm o6a ycnoBusa yTeukn (CTENEHU YTEUKM)
Heo6Xx04MMO MOIHOCTLIO YUNTbIBATb COr1acHO TpeboBaHWAM HacTosLWero ctaHgapTa.

YCTaHOBUB CTEMEHb WU CTEMEHU YTEUKWU, HEOBXOLMMO ONpesennTb ee MHTEHCUBHOCTbL W ApYyrue hakTo-
pbl, BAMSAOLWMWE HA KNacC U pasMepbl 30HbI.

Heo6XxoAMMO YyUYMTbIBATb CMECU pPa3/fIMUHbIX TOPHUYUX BELWECTB C Pa3/IMYHbIMK XapakTepuctTukamu aas
Ka)XX[0ro roployero BeL,ecTBa, HanpumMep OTHOCUTeNIbHAaA NOTHOCTbL M TEMNepaTypHbIi knacc. B Takux cnyva-
SIX He06X0AMMO OLEHUTb CTEMNeHb B/INSIHWSE OTHOCUTE/IbHOW BENNYMHbI OTAENbHbIX KOMMNOHEHTOB B CMECU Ha
COOTBETCTBYWOLWME NapamMeTpbl, HaNpUMep rpynny o60pysoBaHua Wav TemMnepaTypHblid knacc, uam TpebyeTcs
yyecTb Apyrue aktopbl, Hanpumep knaccudukaunio B3pbIBOONACHbIX 30H A/ YC/IOBUIA MPUCYTCTBUS yTeuek
BELW,ECTB fierye u Tsxenee Bosgyxa. MNpu knaccudukaumm 30H ANS TEXHOOTMYECKOTO 060pyA0BaHUs, B KO-
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TOpPOM roployee BeLeCTBO CXuraeTcs, Hanpumep Tonok Ansi o6orpesa, neyvei, 60iinepos, ra3oBbiX TYpPOUH U
T. 4., HE06XO4MMO YyUnUTbIBATbL LMK NPOAYBKMU, YCNOBUS MyCcKa M OCTAHOBKW.

Mpy HEO6XOAMMOCTM KOHCTPYKLMUSA HEKOTOPbLIX 3aMKHYTbIX CUCTEM MOXET NPeAoTBpaTUTh U OFpaHnynUTb
[0 NpeHe6pexXnmMo Manoro pucka yTeuku roproumx Mmatepuanos. MNpu knaccuukaLmm onacHbIX 30H 418 3TOr0
o6opyaoBaHNA UM YCTAaHOBOK TpebyeTcs NosiHasa OLEHKa C Lenblo NPOBEPKM NOIHOTO COOTBETCTBUSA YCTAHOB-
KA MPUMEHUMBIM CTaHapTam No NPOeKTUPOBaHWMIO W 3KcnayaTauuu. MNpu NnpoBepke COOTBETCTBUA HEO6GXoau-
MO YYMTbIBaTb KOHCTPYKLMIO, MOHTaX, 3KCN/ayaTaluuno, TeXHUYeckoe 06CyXMBaHWe U NpoLecchl KOHTPONS.

TymaH (a3p030/b), 06pas3ylLWMica NPy yTeUYKe XUAKOCTU, MOXET ObiTb rOpYNUM, AaXe ecnu Temnepa-
Typa XWAKOCTU HUXe TOUKM BCNbIWKM (CM. npunoxeHune F).

6.3 Tunbl yTeukn

6.3.1 O6wue TpeboBaHUsA

XapakTepucTukn No60i yTeukn 3aBUCAT OT arperaTHOro COCTOSIHWSI TOpHOYero BelwecTBa, ero Temnepa-
Typbl U faBneHusi. K Bugam arperaTHoro COCTOSIHUSI OTHOCST:

- ras, KOTopblii MOXeT HaxoAUTbCA Noj AeiicTBMEM MOBbIWEHHON TemnepaTypbl WM AaBNeHUS;

- CKMWXXEHHDbI ras nog AaBNeHUEM, HANPUMEpP CXUXEHHbI HeEPTAHON ras;

- ras, KOTOpbliAi MOXeT 6blTb CXWUXEH TOMIbKO NPU OXNaXAEHUU, HANpUMep MeTaH;

- XMAKOCTb, MPUCYTCTBME KOTOPOIM COMPOBOXAAETCA reHepauuell n yTeykoin roptoyero napa.

YTeukn OT Takux 06bEeKTOB yCTaHOBKMW, Kak COeAMHEeHNs TPy60NpoBOAOB, HACOChHI, YN/IOTHEHUA KOMMNpec-
COpPOB ¥ KNanaHbl Hacagku, 4acTo HAYMHAKTCHA NPU HU3KON MHTEHCUBHOCTU NOTOKa. [pu NPOAOIXEHUN YTEUKM
9P03UA UCTOYHMKA YTEUKM MOXET 3HaUYNTEeNIbHO YBENNYUTb CKOPOCTb YTEUKM U, C/ief0oBaTeNibHO, CTeNeHb onac-
HOCTU. W HA06OPOT, €CNY B UCTOUYHUKE YTEUKN COAEPXUTCSH OrpaHMYEHHOE KOMYEeCTBO BeLLecTBa, TO CKOPOCTb
yTeUYKM MOXEeT CHW3NTbCA CO BPEeMeHeM, yMeHbllas cTeneHb onacHocTu. Hanpumep, ra3 nog gasneHueM B
3aKpbITO cucteme.

YTeuka ropiwoyero Bel,ecTBa MpyM 3HAYEHUM TemnepaTypbl Bbille TeMnepaTypbl BCMbIWKU MPUBEAeT K
obpa3oBaHuIo ToplYMX NapoB uMam obnaka rasa, KOToOpoe U3HavyanbHO MOXeT OblTb MeHee uau 6onee nNNoT-
HbIM, YeM OKpyXawuwuii Bo3gyx, UM moxeTt obnagatbe HeliTpanbHOW nnaByyecTblo. Bugbl yTeukun n mopenu
noBeAeHNs B pa3/IMYHbIX YCNOBUSX NpeAcTaBneHbl B BUAE 6/10K-CXeMbl Ha pucyHke B.1. DTa xapaktepucTuka
NoBAMAET Ha NPOTAXKEHHOCTb 30HbI, 3aJ4aHHOW KOHKPETHbIM BUAOM YTEUKHU.

Fopr3oHTanbHass NPOTAXEHHOCTb 30Hbl HAa YPOBHE 3eM/IM OGbIYHO yBeNMUMBAETCA NpU yBeNUYEHUU
OTHOCUTENbHOW NNOTHOCTW. BepTukasbHas NPOTSAXKEHHOCTb Haj WUCTOYHUKOM OO6bIYHO YBeNMYUBaETCs MNpu
YMEHbLIEHUN OTHOCUTENbHOW NAOTHOCTU.

6.3.2 YTeuka rasa

YTeuka rasa npusefeT K 06pa3oBaHuWi0 razoBoii cTpyn unm wneiipa oT UICTOYHUKA YTEUYKU B 3aBUCUMOCTU
OT AaB/IeHUs B TOYKE YTeuku, Hanpumep ynnoTHEHWEe Hacoca, coeAuMHeHue Tpy6 uauM naouw,agyM NOBEPXHOCTU
(cnos) ucnapeHnss. OTHOCUTEeNbHAsA NJOTHOCTbL ras3a, cTeneHb TYpOY/IEHTHOTO NepeMelwnBaHna u npeobnaja-
loulee ABMWKeHMe Bo3dyxa 6yayT BAMATb Ha nocnepgyiouiee ABuxeHne nob6oro ra3oBoro obnaka.

B cnokoliHbIX YCNOBUAX YTEYKN C HU3KOW MHTEHCUBHOCTbLIO a3, NIOTHOCTb KOTOPOTrO 3HAYUTENbHO MEHb-
Wwe NAOTHOCTU BO3Ayxa, byAeT CTPEMUTLCA ABUraTbCs BBEpPX, Hanpumep BOLOPO4 U meTaH. M Hao6oporT, ras c
6onbleli NNOTHOCTLIO NO CPaBHEHWIO C BO34YXOM OyAeT ckannnBaTbCA Ha YPOBHE 3eMIN UMM B NOObIX AMax
nnu yrnybneHnax, Hanpumep 6ytaH u nponaH. Co BpemeHeM aTmMocpepHas TypOYy/IeHTHOCTb BbI30BET CMe-
lWMBaHNe BbICBOOOAMBLLErOCS rasa C BO3AYXOM, U B KOHEYHOM UTOre Takasi cMecb ByaeT nMeTb HeliTpasnbHYHo
nnasyyectb. CuutaeTcs, 4TO ra3 uUaM nap, NAOTHOCTb KOTOPOro He3HauyuTenbHO OTAM4YaeTCs OT BO3Ayxa, 06-
najaeTt HeiTpanbHOW NNaBy4vyecTbio.

MpumMmeyvyaHune — asbl C NOYTU HeVITpaJ’IbHOVI nnaBy4ecTblo, Takme Kak 3aTaH, MOryT CTPEMUTbLCA NOBTOPATbL pac-
CNOEHMe NNOTHbIX ra30B B CMOKOMHbIX ycnosusx.

YTeukn npu 60nee BbICOKOM fAaB/ieHWM cHavana 6yayt ob6pa3oBbiBaTb CTPYW BbicBOGOAMBLUErOCHA rasa,
KoTopble 6yAayT TypOyneHTHO mepeMewunBaTbCAa C OKPYXalowWwuMm BO3AYXOM W 3axBaTbiBaTb BO3A4yX B CTPYIO
rasa.

Mpy BbICOKUX AaBEHUAX MOXET NMPOsIBUTbCA TepMOAMHaAMUYeCKUA 3 dekT u3-3a pacwunperHus. Mpu
BbICBOOOXAEHUN Ta3 pacliupsieTcss M oxjaxgaeTcsi, U NoHavyany MOXeT BecTu cebs Kak ras Tshxenee Bo3Ay-
xa. OxnaxpaeHue un3-3a apdekta Axoyna-TomMcoHa B KOHEYHOM WUTOre KOMMeHcUpyeTcs Tennonepepgaveli or
Bo3gyxa. O6pasoBaBlueecs ra3oBoe 06/1ako B KOHEYHOM uTore 6yaeT o6najaTb HelWTpanbHON NiaBy4vyecThbio.
Mepexon OT COCTOAHUA Tasa Tskesiee BO3AyXa A0 COCTOSAHWUS HeWTpanbHOW NnaByvyecTU MOXET NPOU3ONTM B
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nwoboe BpemMA, B 3aBUCUMOCTU OT XapakTepa YyTe4dYku, N MOXeT I'IpOVISOVITVI nocne Toro, Kak o6nako 6y,qu pas-
6aBneHo A0 3HayeHnAa HUXe HMUXHEero KOHUEeHTpauunoHHOro npeaena pacnpoctpaHeHUda nanamMeHu.

MpumeuaHue — Boaopos AeMOHCTpPUpYeT o06paTHblii acpdekT Ixoyna-TOMCOHa, Harpesasicb Npu paclimpe-
HUKM, U, CNefoBaTesNbHO, HUKOTAA He ByAeT BecTu cebsi Kak ras Tshxesiee Bo3gyxa.

6.3.3 YTeuka CXWMXXEeHHOro noj gaB/ieHUEM rasa

HekoTopble rasbl MOXHO CXWMaTb TO/IbKO MoA AaB/fieHUMEeM, Hanpumep nponaH u 6yTaH. [aHHble rasbl
06bIYHO XPaHAT M TPAHCNOPTUPYIOT B CKUKEHHOM COCTOSIHUU.

Korga CxXuXeHHbI ra3 noj AaB/ieHUMEeM BblTeKaeT U3 3alWMTHOW 060/104KM, Hanbonee BEPOATHLIM cue-
Hapvem siBNseTca TO, YTO Bel,ecTBO byfeT BbICBOGOXAATLCA B BUAE rasa m3 nt060ro napoBoro npocrpaHcTea
UNN ra3oBOi NUHUK. Mpn 6LICTPOM UCNAPEHUN NMPOUCXOAUT 3HAUNTE/IbHOE OXNaXAeHUe B TOUKE YyTEeUKu, 4To B
CBOI ouepenb MOXEeT NPMBECTU K 06/1eleHEHNI0 B yKa3aHHO ToUYke M3-3a KOHAeHcaLun B Heli BOASHOro napa,
cofepxauwieroca B Okpyxatlen atmoctepe.

XnakocTb YacTUYHO McCNapuTCsA B TOUKe yTeuykn. DTO ABMEHME W3BECTHO Kak MTHOBEHHOE ucrnapeHwue.
Wcnapsawwascsa XMAKocTb 3abupaeT aHEPIrnio 13 cebsa n okpyxarwllen atmocepbl 1 B CBOWO o4epefb OXax-
[aeT BbITEKIW Y XUAKOCTb. OXnaxAeHue XWAKOCTU nNpefoTBpaliaeT MOSIHOE UcNapeHue, U No3ToMmy obpa-
3yeTcs roprounii asaposonb (TymaH). Ecnm yTeyka A4OCTAaTOYHO Benuka, TO MOBEPXHOCTU (CNOI) OXsaXAeHHOo
XNAKOCTU MOTYT HakanamBaTbCs Ha 3emne (Kakoin-nn6o noBepxHocTu). Co BpeMeHeM 3TV MOBEPXHOCTU Takxe
ncnapaTtcsa, U TemM caMbiM Npou3oinaeT AONOMHUTENbHOE HacbIlWeHe oKpyxXatu,eid atmocepbl COOTBETCTBY-
IoWMMK razoobpasHbIMK BellecTBamu.

O6n1ako X0N0OA4HOTO roptoyvero asposons (TymaHa) 6yaeTt BecTu cebs Kak NAOTHbIA ras. YTeuka XuaKkocTu
noA faBfieHWEM 4acTo MOXET npefcTaBnsATb co60i BuAUMMOe 06/1ako, MOCKONbKY M3-3a OX/axngawLwero ag-
dhekTa, conpoBoOXjalLero npouecc mcnapeHns, NPONCXoANT KOHAEeHcauMsa BAarm us okpyxatwuwei cpegbl.

B HekoTopbIX caydasx, Korga ras cxuxaeTcs noj AaBfeHWeM, yTeuyka B XUAKOCTHON 4acTu cuUcTeMmbl
MOXeT NepBUYHO NPMUBECTM K ABYX(a3HOi yTeuke (KMAKOCTb M Map), cCONpoBOXAaluieiics ABNEHUEM «pas-
6pbl3rMBaHus». EcnmM KONMYecTBO rOpPHOYEro BellecTBa OrpaHUYeHO, yTeuyka MOXEeT NPoUCXoAnTb TOJNIbKO B
BUAE napa, NOCKO/MbKY CKOPOCTb W AaB/ieHWe YMeHbLialTCH.

6.3.4 YTeuKa CXWMXKEHHOro npu oxjaxaeHumn rasa

Opyrue rasbl, Tak Ha3blBaeMble NOCTOSIHHbIE Fa3bl, MOXHO CXMMaTb TO/IbKO MPU OXJaXLEeHUU, Hanpumep
MeTaH 1 Bofopos. Hebonblwune yTeukn oxnaxAeHHOro rasa 6bICTpo ucnapsitoTcs, He 06pa3ys C/os XUAKOCTK
3a cyeT oTBOAA Tensa W3 okpyxawuwel cpefbl. B cBOl oyepeab, ecnu yTeyka AOCTATOYHO 6onbllas, MOXeT
ob6bpasoBaTbCs C/N0ON (NMOBEPXHOCTb) M3 OX1AXAEHHOW XNAKOCTHN.

MocKoNbKy X0/M04HAA XUAKOCTb 3abupaeT IaHEPTNI0 M3 3eEMIM 1 OKpyXallen aTmocepbl, OHa 3akuna-
eT, o6pa3ys xo0/n04HOe MAO0THOe rasoBoe o6sako. Kak n B ciiyyae ¢ XMUAKOCTAMU, MOXET 6biTb UCMOMb30BaHA
o6BanoBka (pasmelleHune B onpefesIeHHOM Nopsiike Neperopofok, NepeMblueKk, BasioB U ApPYrux orpaxpgat-
LWUX KOHCTPYKUMIA) ANS HanpaBNeHUA UMW yAepXUBaHUA NOTOKA YTEUKU.

MpumevaHnsa

1 Heob6xogumo cobngaTb 0CTOPOXHOCTb NPY Kaccudmkauum 30H, cogepXalinx KpUOreHHble roproyume rasbl, Ta-
Kne Kak CXXMKEeHHble rasbl, NPUPOAHbINA ra3. BoicBoboXgaroLwmecs napbl 06bIYHO TSHKENee BO3A4yXxa Npu HU3KNX Temneparty-
pax, HO npuobpeTaloT HENTPasIbHYIO NAaByyecTb Npu NPUGAMKXEHUN K TeMnepaType oKpyxatollel cpeabl.

2 ToCTOSIHHbIE (HEKOHAEHCUPYIOLMECS) rasbl MMEKT KPUTUYECKYD TeMnepaTypy Hwke MuHyc 50 °C.

6.3.5 YTeuka roprouymx aspos3osiei

Fopounii aapo3onb He ABNAETCA ras3oM, HO COCTOUT M3 MaseHbKUX Kamnesb XWAKOCTW, B3BELIEHHbIX B
Bo3gyxe. Kannm o6pasylTcs M3 napoB WAW ra3oB Npu onpegesieHHblX TEPMOAMHAMMUYECKUX YCIOBUSAX WU B
pe3ynbTaTe MIHOBEHHOIO MCNapeHus XuakocTell noa gasneHneM. PaccesiHue ceBeTa B 06/1ake ropoyero aspo-
307151 YacTo genaeT 3T0 06/1aK0 BUAMMBIM HEBOOPYXEHHbIM [/1a30M. PacnpocTpaHeHuWe ropryero asposons
MOXeT BapbuMpoBaTbCA MeX/Ay NoBeleHWEM, XapakTepHbIM A5 NIOTHOrO rasa, U NOBeAEHNEM, XapakTepHbIM
ONS ra3a c HeliTpanbHON NnaByyecTbio. Kanau roproyero aapo3ons MOryT caMnaTtbCs v BbinagaTtb n3 wnelida
nnn obnaka. Foptoyme asapo3onu, COCTOALWME U3 TOPIOYEN XNAKOCTU, MOTYT NornowaTtbe TENAO M3 OKpYXatLei
cpeabl, ncnapAtbca U fobaBnAaTbca kK 06naky rasza/napa (nogpobHee cm. npunoxenune G).

MpumeuyaHue — B HEKOTOPLIX C/yYyasx MOXeT 06pa30BbIBATLCSA BUAVMbBIA asp030/ib MPU KOHLEeHTpauusax me-
Hee HWXKHEero KOHLUEHTpPauWoHHOro npefena pacnpocTpaHeHns nnameHu. Hanpumep, TymaH aMMuayHoro aHrmgpuga Bu-
AeH npn 4 % 06./06. n3-3a abcopbunm atmochepHo Barn B Kanv XMAKocTu. MNpuyemMm ero HWKHWUIA KOHLEHTPaLUNOHHbI
npeaen pacnpocTpaHeHusa nnameHu paeeH 15 % 06./06.
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6.3.6 YTeuka napos

XugkocTn, Haxogsdwmecs B paBHOBECHOM COCTOSIHUM C OKpyXarl,ein cpepoin, 6yayt cosgaBaTb C/ok
napa Haf cBoeli MOBEPXHOCTbIO. [laBrneHne, KOTOpoe 3TOT Map Oka3biBaeT B 3aMKHYTO cUCTEME, N3BECTHO Kak
JaBneHue napa, KOTOpoe He/IMHENHO pacTeT c TeMnepaTypoil.

B npouecce ncnapeHus MCnosb3yeTcs 3HEpPrus, KoTopas MOXeT MocTynaTb U3 pas3/InyHbIX UCTOYHUKOB,
HanpuMep M3 XWAKOCTWM WKW OKpyXaklein cpefdbl. MNpouecc mcnapeHns MOXeT CHU3UTb TemnepaTypy Xug-
KOCTU W OrpaHuMyYnTb ee noBbilWeHWe. OQHAKO U3MEHEHUSI TemnepaTypbl XUAKOCTU M3-3a MOBbIWEHHOTO MUC-
napeHns u3-3a HOpMasibHbIX YC/IOBUI OKpyXallen cpefdbl CUMTAOTCHA CAULWKOM He3HauYuTeNbHbIMU, YTOObI
noBANATL Ha knaccudukauuio onacHbiXx 30H. KoHUeHTpauuto obpasylouweroca napa Henerko npepckasarthb,
NOCKO/IbKY OHa siBNseTcs (PyHKUMEN CKOPOCTM ucnapeHus, TemnepaTypbl XUAKOCTU U OKPYXakLero Bo3ayll-
HOro noToKa.

6.3.7 YTeuka XuUgKocTtu

Mpn yTeuke roprYnx Xnmpgkocten ob6blYHO 0bpa3yeTcs ee cfoi Ha 3emne (Kakon-nM6o OMOpPHOI NoBepX-
HOCTM) C o6nakoM mapa Haj 3TUM C/l0eM, KpoMe Tex c/ny4yaeB, KOorga MOBEPXHOCTb CAOA AAHHON XWUAKOCTU
aBnseTca abcopbeHToM. Mpu aToM pasmep o6saka napa 6yget 3aBUceTb OT CBOWCTB Bel,ecTBa M faB/eHuUs
ero HacblleHHbIX MapoB Npu onpejeneHHON TemnepaType okpyxawuwei cpeabl (cm. B.7.2).

MpunmeyaHunsa

1 flaBneHne HacblWeHHbIX NapoB ABMSETCSA NnokasaTtesieM CKOPOCTU MUCNapeHus XUAKOCTU. BelecTBO C BbICOKAM
[JaB/IeHNeM HaCbIWEHHbIX NapoB NPU HOpPMasibHbIX TeMnepaTypax 4acTo HasbiBatoT fieTyuymuM. Kak npaswso, fAas/ieHne Ha-
CbILLLEHHbIX NAapOB XUAKOCTN NpU TemnepaType OKpyXxarllei cpelbl yBeNnnumBaeTcs BMeCTe C NOHMXEeHUeM TeMnepaTypbl
KuneHus. C noBblWEeHVEM TeMnepaTtypbl YBeNnunBaeTcs v faBfieHne HacbIWeEeHHbIX Napos.

2 CKOpOCTb MUCMapeHns CO BPEMEHEM MOXET ObiTb 3HAUYNTE/IbHO CHUXKEHA, eCNN XUAKOCTb MMEET BbICOKYH CKpPbI-
TYl0 TennoTy. Bbicokas ckpbiTas TennoTa MOXeT NPUBECTU K 3HAYUTENbHOMY OX/1aXAEHUIO MOBEPXHOCTU, Ha KOTOPOW
HaXoAMUTCA XWUAKOCTb, YTO 3aTEM OrpaHW4YMT MOTOK Tenja B XUAKOCTb. Hanpumep, npu yTeuke amMMuMayHOro aHrmgpuaa,
KOTOprVI MMeeT BbICOKYH CKPbITYHO Ten/10Ty, CKOPOCTb UCNapeHNA MOXET 3Ha4YnTesibHO 3aMea/INTbCA, eC/N KXXUAKOCTU He
6yaeT nofBefeHo A0oNosIHUTEeNlbHOe Tenso.

3 YTeuka TaKxe MOXeT NpoMCXoAnTb Ha Bofe. MHOrMe roproyme X1MAKOCTU UMEIKT MEeHbLUYI NAOTHOCTb, YeM BOAA,
1 4aCcTO He CMeLLMBalTCA. Takme XMAKOCTU ByayT pacTekaTbCs N0 NOBEPXHOCTU BOApl, 6yAb TO Ha 3em/e, B CTOUHbIX TPY-
6ax, TpaHweAx 4s1s Tpyd Wam B OTKPbITbIX Bogax (Mope, 03epo nan peka), 06pasysa TOHKYIO NAEHKY U yBenymBas CKOpoCTb
ncnapeHus 3a cyeT yBesIMYeHUA NoLwagmn noBepxHoCTU. B Takmx cnyvasx pacyeTbl U3 NPUIOXKEHUA B He NPpUMEHUMBI.

7 BeHTUNAumA

7.1 O6wmne nonoxeHud

Fa3 nnam nap, Bbigensawwmniica B atmocdepy, MoxeT 6biTb paszbaB/sieH 3a cuyeT TypOY/IEHTHOTO CMeLWn-
BaHMA C BO3AYXOM W, B MeHblUel cTeneHu, 3a cyeT Aud dy3nun, BbI3BAHHOW HanuMumem cpep C pas/IMyHbIMU
rpagueHTaMmm KoHueHTpauuii. Ecnm yTeyka He NpoMCXOANT B 3aMKHYTOM M XOpOLWO repMeTn3npoBaHHOM npo-
cTpaHCcTBe, ra3 NosIHOCTbIO pacceuBaeTcs (gucneprupyercsa) A0 Tex NOp, MOKa ero KOHueHTpauus He cTaHeTr
6nun3koli kK Hynw (cnepgosoi). MNMepemeweHne Bo3gyxa M3-3a UCKYCCTBEHHOW WMAN €CTECTBEHHON BEHTUNALUN
cnocobcTBYeT Aucnepcun ropryero rasa.

BeHTnnAuua nogxoasuiei MHTEHCMBHOCTM MOXET CHU3WUTb A4NNTENbHOCTU NPUCYTCTBUSA B3PbIBOONACHON
rasoBoli cpefbl U TEM CaMbiM MOB/IMSATb Ha K1ACC 30HbI.

CoopyXeHne ¢ 4OCTAaTOYHbIM KONMYECTBOM OTBEPCTMIl, o6ecneunBalLinx cBO6OAHbLIA Npoxos BO3gyxa
yepes BCe YACTW 3TOF0 COOPYXEHWSA, BO MHOTMX CAy4YasX CYMTAETCH XOPOLWO BEHTUANPYEMbIM U AOXHO pac-
cCMaTpMBaTbCs Kak OTKPbITOE MPOCTPAHCTBO, HANPMMEP YKPbITUE C OTKPbITBIMU CTEHKAMWU U BEHTUNSALUOHHbI-
MW OTBEPCTMSAMW Ha Kpbille.

Oucnepcua unu gudcdysmna rasa uam napa B aTMmocqepy ABAAETCA K/II0UYEeBbIM PakTOPOM A1 CHUXEHUSA
KOHUEeHTpauuu rasa waM napa A0 YPOBHA MeHee HWMXHEero KOHLUEeHTpauWOHHOro npegenia pacnpocTpaHeHus
nnamMmeHu.

BeHTMNAUMA 1 nepemelleHne BO3Ayxa UMeKT ABe OCHOBHble (PYHKUMHU:

a) yBenMuyeHune cTeneHun pasbaB/iieHUs U cogeiicTBMe AUCMEPCUU ANSS OTPAHUYEHUA MNPOTSAKEHHOCTM
30HbI;

b) YMeHbllIeHne ANUTEeNbHOCTU MPUCYTCTBUA B3PbIBOONACHON cpefbl, KOTOpas MOXEeT NOBAMATbL Ha
Knacc 30HblI.

Mpy yBeNWYEHUN UHTEHCUBHOCTM BEHTUAALUU UM NepeMelleHus BO3gyxa pa3mepbl B3pbiBOOMACHOW
30Hbl YyMeHbWwalTcA. O6beKTbl, NPENATCTBYOLWME BEHTUAALUN UNN NEepeEMEeLL,EeHNI0 BO3AYXa, MOTYT YBENUYUTDb
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pasmepbl 30Hbl. C APYroil CTOPOHbLI Takue NPensiTCTBUSA, Kak NepeMblukn, CTEHKM UAKM MOTOMKU, OrpaHn4mnBalto-
WMe NPoCTPaHCTBO ANA MEPEMELLeHUa napa WM rasa, MOTyT OrpaHM4YMBaTb pa3mepbl B3pbIBOOMNACHON 30HbI.

MpumeyvyaHune — loBbILIEHHOE NepeMeLlleHne BO3Ayxa MOXET TakKXe YBe/IMYUTb MHTEHCUBHOCTb YyTeuku napa
M3-3a NOBbIWEHHOIO ncnapeHnsa € OTKPbITbIX I'IOBerHOCTeVI xuakoctn. OfHaKo npemmyliecTsa OT YBE/NIMYEHUA MepemMe-
LeHna Bo3gyxa 06bI4YHO nepesewnBarT yBesiM4yeHne MHTEHCUBHOCTU YTEYUKN.

ONs yTeuek ¢ HA3KON MHTEHCUBHOCTLIO CKOPOCTb AMCMNEpCUM rasa MM napa B aTmocepe ysBenuuuea-
eTcsl 3a CYeT CKOPOCTW BeTpa, HO B CMOKOWHLIX aTMOCHEPHbIX YCAOBUAX MOXET NPOUCXOAUTbL pacciioeHue
6ofiee TAXEsNbIX, YeM BO3AYyX, ra3oB WM NapoB, W paccTosiHMe AnA 6e30NacHOro paccevMBaHUs MOXET ObiTb
3HAUYNTENbHO yBENnUYeHo. N5 yTeuek C HU3KON WHTEHCUBHOCTbLIO, NPV HaNMuUK NPenaTcTBUiA, TakMX Kak cTe-
Hbl 1 MOTOJIOK, HA MOTO/NIKE MOXeT o6pa3oBaThCsi HAac/noeHue 6onee NErkoro, 4em BO3AyX, rasa wau napa, u
paccTosiHue A 6e30NacHOro pacceuBaHuWsi MOXET 6biTb 3HAYNTENBHO YBEMUYEHO.

MpumeuaHue — Ha NPOU3BOACTBEHHbIX yYacTKax ¢ NPENATCTBUAMU AN BEHTUNSAUWU, TakMX Kak 6o/blune co-
Cyfibl U COOPYXEHUS, AaxXe NPWU HU3KOM CKOPOCTY BETpa 3a TakMMU NPEnsTCTBUSMU MOTYT 06pa3oBbIBaTLCA BOAOBOPOTHI,
npuBoAsLLne K (DOPMUPOBAHNIO ra30BbIX WM NApOBbIX KAPMAHOB 6e3 [0CTaTOUYHOW Typ6YNEeHTHOCTU, CNOCO6CTBYoLLE
pacceunBaHuio.

B obuwem cnyvyae Hanvyme CKNIOHHOCTM K 06pa3oBaHuUio C/I0EB rasa WM napa He yuyuTbiBaeTcsa MNpu Knac-
cudmkaumy B3pbIBOOMNACHbLIX 30H, MPUMEHUTENBHO K OTKPbITbIM NMPOCTPAHCTBaM (MPOCTPAHCTBO Ha OTKPbLITOM
BO3/4yXe), NOTOMY 4YTO YC/I0BUSA, Bbl3blBalLwme Tam 3 ekt cioeobpasoBaHuns, pekm U BO3HUKAKT TO/TbKO B
TeyeHne KOPOTKUX NepuonoB BpemeHU. OHAKO, ecnn AN KOHKPETHbIX 06CTOATENbCTB OXMuAawTca Npoaon-
XNUTeNbHble Nepuoabl HU3KOW CKOPOCTW BeTpa, NpPU OnNpefesieHNnn NPOTAXEHHOCTU 30HblI CAeAyeT yuyuTbiBaTb
[OMNONHUTENIbHOE paccTofaHne, HeobxoAMmMoe AN1A rapaHTUPOBAHHOIO pacceMBaHna rasa uamn napa A0 KOHUEH-
TpauMm MeHee HWXHEro KOHUeHTpauumoHHOro npegena BocniamMmeHeHus. MNpu NCNONb30BaHUN B NOMELLEHUAX
cneayeT yunTbiBaTb CKIOHHOCTb K 06pa30oBaHMio C/0€eB rasa uaum napa (HacnoeHuw).

MpumeuaHue — PaccnoeHme MOXeT 6blTb BaHbIM (PAKTOPOM B HEKOTOPbLIX KOHKPETHbIX 06/1acTsX NpuMeHe-
HUS, HanpMMep B NOMELLEHUSIX C 0YeHb cnabbiM BO3AyX006MEHOM aTMOCHepoii 3a npeaenaMu nomelLeHns.

B HEKOTOpbIX YaCTHbIX CNy4vyasax, Npu OorpaHNMYeHHOM O6beMe YyTeuku, AOMYyCTUMO MCNONb30BaTb LUPKY-
AvpyloWwmnin B 3aMKHYTOM NPOCTPaHCTBe BO3AYLWHbIA NOTOK A1 06ecneyeHns OCTATOYHOrO NepemMellmBaHuns
N paszbaB/ieHNSA yTeuku.

7.2 OCHOBHble TUMNbl BEHTUNALNN

7.2.1 O6uwwue TpeboBaHuA

PasnuyalT ABa OCHOBHbIX BUAA BEHTUMSALUN:

a) eCTeCTBEHHYIO;

b) NCKYCCTBEHHYIO (MW NPUHYLAUTENbLHYI0), O6LWYI0 A4 30Hbl UM MECTHYI0 A1 UCTOYHUKA YTEUKN.

7.2.2 EcTecTBeHHasa BeHTUNAULUA

EcTecTBeHHasa BeHTMNALUA B 34aHWAX BO3HMKAET M3-3a pasHuULbl AaB/eHW, BbI3BAHHON BETPOM w/unu
pasHuuein Temnepatyp (BeHTUNALNSA, Bbl3BaHHAA €CTECTBEHHbIMU NOABEMHbIMM cunamm). EcTecTBeHHas BeH-
TUNAUNSA MOXET 6biTb 3P (PEKTUBHON B ONpeAeeHHbIX CUTyaLMax BHYTPM NoMeLweHnin (Hanpumep, Koraa 3na-
HUe nMeeT OTBEPCTUS B CTeHaxX W/MNun kpbilwe) Ana 6e3onacHoro pasbaBneHus yTeyek.

Mpumepbl €CTeCTBEHHON BEHTUMNALMNN:

- OTKpbITOE 34aHWe, B KOTOPOM C yYeTOM OTHOCWUTENbHOW MAOTHOCTM rasoB W/MAW MapoB UMeEKTCA OT-
BEpCTUA B CTeHax W/MAW Kpbllle, pasmepbl U pacnosioKeHWe KOTOPbIX MO3BOMAKT NPOBOAUTL BEHTUAALUIO
BHYTPM 34aHusA, KOTOpoe, B CBOI o4yepedb, B Lensx knaccudmkaynm B3pbiBOONACHbIX 30H paccmaTpuBaeTcs
KaK NpOCTPAHCTBO Ha OTKPbLITOM BO3AYyXe;

- 34aHNe, KOTOpOe He paccmaTpMBaeTCcsa Kak NPOCTPaHCTBO Ha OTKPbITOM BO3AyXe, HO MMeeT eCTeCTBEH-
HYl0 BEHTMNALUK (06bIYHO MEHbLIYID, YEM Y OTKPbLITOrOo 34aHusa), o6ecneymnBaemMyto NOCTOSAHHbIMU OTBEPCTU-
AMN ONA BEHTUNAULWN.

|_|pVI paccMoTpeHuun ecTecTBeHHOol BEHTUNALUUN B 3[4aHNAX cneayeT yduTbiBaTb, YTO nfaBy4yYecCTb rasa
NN napa MOXeT 6biTb 3HAYUTENbHLIM (haKTOpOM, M NMO3TOMY crejyeT OpraHu3oBaTb BEHTUNALUIO, CNOCO6-
CTBYWOLL Y pacceumBaHuio un pasbasneHuto. MNMpu Hanuyum yTeuykyn rasa uavm napa, KOTopbili MmMeeT 60/bluyio
MAN MEeHbLWY MAOTHOCTb NO CPaBHEHWIO C BO34YyXOM, AaB/fieHMe cMecu B pabouyem npocTpaHcTBe B6HAM3M
OTBEPCTUI A TakKe MOXeT MUCNOoNb30BaTbCA ANA CO3[4aHUA COOGCTBEHHOW BEHTUNALUM.
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CKOpPOCTb eCTECTBEHHOI BEHTMNALUMN NO CBOEW Npupofe o4eHb U3MeHuYMBa. Ecnum pasbaBneHune yTeuku
NPOUCXOANT 3a CYHET eCTeCTBEHHOI BEeHTMNALUKN, AAS OnpefeneHNs MHTEHCUBHOCTN BEHTUNALUM NpeanoyuTu-
TEeNIbHO paccmaTpuBaTb HauxXyAwWwwuii cueHapuil. Takoli cueHapuii 3aTemM npuBefeT Kk 60siee KOHCeEpPBATUBHOM
OLLeHKEe YPOBHS PUCKOB, KOTOpas KOMMNEHCUPYeT U3INLIHE ONTUMUCTUYHbIE NPEANOIOKEHUS, cAeNaHHble Npu
OL,eHKe CKOPOCTW BEHTUAALNU.

EcTb HekoTopble cuTyauuu, Tpebyrowme ocoboro BHMMaHua. 3TO 0CO6EHHO akTyaslbHO, KOrga BeHTHu-
NALNOHHbIE OTBEPCTUSI PACMOJIOXEHbI B OCHOBHOM Ha OAHOW CTOpOHe 3JaHus unm o60n04kM o60pyLOBaHMSA.
Mpy onpeAeneHHbIX HEGNArONPUATHBLIX YC/TOBUAX OKpYXaloleil cpedbl, HAaNpMMep B BETPEHble AHU, KOrga Be-
Tep AyeT Ha BEHTUIMPYEMYIO NMOBEPXHOCTb 060/I0UKN, ABUXEHNE HAPYXHOTO BO34yXa MOXeT NpenATcTBOBaTb
paboTe MexaHM3Ma TennoBOW NaaByyecTy ra3oBbliX cpef. B aTux ycnoBusix ypoBeHb (pakTuyeckas MHTEHCUB-
HOCTb) BEHTUNSALUN N CTENEHb €€ NPUrogHOCTN ByayT HU3KMMU, 4TO B CBOIO oYepeab npuBeaeT Kk Heo6xoaMmo-
cTn 60nee cTpoOroi knaccudmkaymum.

7.2.3 VIcKycCTBEHHasa BeHTUIAunA

7.2.3.1 O6wuwne TpeboBaHnsa

[BuvxeHne Bo3gyxa, HeoO6XxoAUMOe ANS BEHTUNAUMK, TakKe MOXeT 6biTb 06ecnevyeHO WMCKYCCTBEHHbI-
MU cpeacTBaMu, HaNpUMep BEHTUAATOPaMU UM BbITSHXKaMu. XOTA MCKYCCTBEHHAsi BEHTUNALUA B OCHOBHOM
NPMMeHsAeTCAa BHYTPU KOMHAaTbl MU 3aMKHYTOrO NPOCTPaHCTBA, €e TakkKe MOXHO MPUMEHATb B CUTyaLusaX Ha
OTKPbITOM BO3Ayxe, YTOObl KOMMNEHCMPOBATb OFpaHNYeHHOe MU 3aTPyAHEHHOe ABMXKEeHue BO3dyxa M3-3a npe-
NATCTBUA.

VickyccTBEHHas BEHTUNALUSA MOXeT OblTb o6uweil (Hanpumep, uUesioe NOMELLEHWE) WAM MECTHON (Ha-
npuMep, BbITSXKA OKOMI0O TOYKWM yTeUKW), U ANA KaX[O0W M3 HUX MOryT 6biTb NOAXOAAWMMMK pas3Hble CTEMeHu
ABWXEHUA BO3AyxXa U 3aMeHbl.

Mpyv NpUMEHEHUN NCKYCCTBEHHON BEHTUNAUMW fOCTUTaeTCs:

- CHMXXEeHUe Knacca U yMeHbleHne pasMepoB 30HbI;

- YyMeHblleHNe BPEMEHU NPUCYTCTBUS B3PbIBOOMACHON ra3oBoii cpeabl;

- NnpepoTBpaleHne o6pa3oBaHUa B3PbIBOOMNACHOW ra3oBoOi cpefbl.

7.2.3.2 OCOBGEHHOCTN MCKYCCTBEHHOW BEHTUNALUN

NckyccTBEHHAs BeHTUNALUA MoOXeT obecneynTb 3PP EeKTUBHYI U HAAEXHY CUCTEMY BEHTUISALUU B
noMeuieHnn. na cMcTemM UCKYCCTBEHHOW BEHTUNAUMM CnefyeT yunTbiBaTbh cleaylwmne oco6eHHOCTH:

a) knaccudukauua BHYTPEHHEN 4acTu BbITAXHOW CUCTEMbl U HEMOCPEACTBEHHO 3a NpejeniaMu TOYKM
pasrpysku BbITSXHON CUCTEMbI U APYTNX OTBEPCTUIN BbITAXHON CUCTEMBI;

b) ANA BEHTMAALUM B3PbIBOONACHON 30HbI BEHTUMSALMOHHbLIA BO3AYX 06bIYHO crnegyeT oTbupaTb U3
B3pbIBO6GE30MNACHOW 30HbI C Y4eTOM 3hpekTa BTATMBAHNA Ha OKPYXAlL Yy 30HY;

C) nepep onpejeneHvemM pa3MepPOB U KOHCTPYKUUW BEHTUAALMOHHOW cucTeMbl cnepyeT onpeaenvtb
MeCTOMOMOXEeHNE, CTeNeHb YTEYKN, ee UHTEHCUBHOCTb N CKOPOCTb.

Kpome TOro, Ha Ka4ecTBO CUCTEMbl UCKYCCTBEHHOW BeHTUNAUMM ByAyT BAUATbL cnepytouwme akTopbl:

a) roptoumne rasbl M napbl 06bIYHO MMEKT NAOTHOCTb, OT/INYHYK OT MJOTHOCTM BO3AyXa, NO3TOMY OHU
MOryT HakannamBaTbCsA B6AM3M mona WAM NOTONKA 3aMKHYTOro MpPOCTpaHCTBa, rAe ABWMXKEHWe BO3Ayxa MOXeT
OblTb MeHbLeE;

b) 61M30CTb UCKYCCTBEHHOW BEHTUNSALUM K UCTOUYHUKY YTEUYKU; UCKYCCTBEHHAs BEHTUNALUA PALOM C UC-
TOYHUKOM yTeukn 06bI4HO ByaeT 60nee ahpHEKTUBHON M MOXET noTpeboBaTbCA AN HEOOXOAMMOTO KOHTPONSA
ABWXKeHUA rasa nnu napa;

C) U3MEHEHMSA NNOTHOCTM rasa B 3aBMCUMOCTU OT TemnepaTtypsbl;

d) npenATCTBMA 1 Neperopogkn MOryT NPUBECTU K YMEHbLIEHWNIO WAN faXxe OTCYTCTBUIO ABUWXKEHUS BO3-
Ayxa, To eCTb K OTCYTCTBUIO BEHTUNALUN B ONpefe/ieHHbIX YacTax NoMeLeHns;

e) TYpOYy/IeHTHOCTb U LUPKYyNALNa Bo3ayxa.

Bonee nogpobHas nHopmauna npusegeHa B npuaoxeHun C.

CnegyeT yunmTbiBaTb BO3MOXHOCTb WM HEOOGXOAMMOCTb PeLMpKynsauunM BO3AyXa B BEHTUAALUOHHOM
yCcTpoicTBEe. 3TO MOXET MOBAUATbL HA POHOBYI KOHLEHTpPaLu M 3 PEeKTUBHOCTb CUCTEMbl BEHTUNSALUN AN
YMEHbLIEHNA B3pPbIBOONACHOW 30HbLI. B Takux cnyyasx mMoxeT nmoTpeb6oBaTbCsA COOTBETCTBYHOLWEE N3MEHEHMUE
Knaccugukauum B3pbIBOONACHOW 30HbI. Peuupkynsums Bo3gyxa Takke MOXeT noTpeboBaTbCs B HEKOTOPbIX
ob6nacTtsAX NpUMEHeHW, HanpuMmep ANS HEKOTOPbIX MpoOLeccoB wWnAu A8 obecneyeHnss noTpebGHocTeln nep-
coHana wunn obopyaoBaHWSa NPU BbICOKMX WM HU3KMX TemnepaTypax OKpyxatuwein cpefbl, Korga Tpebyertcsa
OOMONHNUTENbHOE OXNaxAeHue WAW HarpeB Bo3ayxa. Ecnu TpebyeTca peunpkynauna Bo3gyxa, MOryT Takxe
notpe6oBaTbCsA AOMNOMHUTENbHbBIE Mepbl 6Ge30NacHOCTU, HaNMpUMep rasoaHasnn3aTtop C 3ac/iIoOHKaMu, KOHTpPO-
NVPYKLWYMN NPUTOK CBEXEro Bo3ayxa.
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7.2.3.3 Tpumepbl NCKYCCTBEHHON BEHTUNALUN

Mpumepom 06w el NCKYCCTBEHHOW BEHTUAALNN MOXET 6biTb 34aHne, B CTeHax U/MAM Ha Kpbllie KOTOopo-
r0 yCTaHOB/IEHbl BEHTUNATOPbI ANA YAYyYWEeHNa o6weil BEHTUAALUN B 34aHUN.

BeHTMNATOPbI MOTYyT UMeTb ABONHOEe HasdHauyeHue. OHM MOTYT yBeNMYNTb MOTOK BO3Jyxa yYepes 3gaHue,
nomoras yganuTtb ras u3 3gaHuns. BeHTunATopbl B 34aHMM Takke MOryT yBenmymBatb TypOyNeHTHOCTb M cno-
cobcTBOBaTL PACTBOPEHUIO 06/1aKa, KOTOPOE HAMHOTO MeHbLIEe NOMeLLEeHNSA, B KOTOPOM OHO HaxoguTcH, faxe
€C/IN ra3 He BbIBOAMUTCA U3 KOMHaTbl. BEHTUNATOPLI Takxe MOryT yny4ywunTbe pasbaBneHne 3a cHeT yBesIM4yeHns
TYpOYNEHTHOCTN B HEKOTOPbIX CUTYyaLUAX HA OTKPbITOM BO3A4yXe.

MEeCTHOW UCKYCCTBEHHOI BEHTUAALMNEN MOXET ObITh:

a) cuctema yganeHus sosgyxa/napa, npumMeHsemas K TEXHO/OTMYeCcKoOMY 060pyAOBaHNI0, KOTOPOe He-
nNpepbIBHO UM NepuoAMYecKn BblgenaeTt roproyunii nap;

b) cuctema NPUHYAUTENbHOW WNN BbITAXHOW BEHTMAALWUU, NPUMEHSeMas B MECTHOW 30He, rae B npo-
TUBHOM C/lydae MOXEeT BO3HUKHYTb B3pbiBOOMNAacHas rasosas cpepja.

Bonee nogpobHaa uHdopmauyna npusepeHa B C.4.

7.2.4 CTteneHb pa3baBneHus

O PEKTUBHOCTb BEHTUAALUM NPU KOHTPOJIE paccenmBaHusa U ANUTENbHOCTU NPUCYTCTBUA B3pbiBOOMAac-
HOW cpefdbl 6yAeT 3aBWcCeTb OT CTeneHW pa3baBneHus, MPUrOAHOCTU BEHTUMASALMU U KOHCTPYKUUU CUCTEMBbI.
Hanpumep, BEHTUAAULMN MOXeET OblTb HEAOCTATOYHO AN NpefoTBpalieHus o6pa3oBaHWs B3PbIBOOMNACHOWA
cpefbl, HO MOXeT BbITb A40CTATOYHO, YTOObLI N3b6exaTb ee CoOXpaHeHus.

CTeneHb pa3baBieHUs — 3TO NokasaTeslb CNOCOBHOCTM BEHTUAALMN MAN aTMOCHEPHbLIX YCNOBUIA pas-
6aBuUTb yTeuky A0 6e3onacHoOro yposHsa. CnepgoBaTtesibHO, Npu 601bWONA yTeuke 6yaeT 601ee HU3Kaa cTeneHb
pasbaBneHus ANA faHHOW CMCTeMbl BEHTMAALMN UM aTMOCKEpPHbIX yC0BUiA, a 60/1ee HU3KNA YypOBEeHb BEH-
TUAALUN COOTBETCTBYET 60siee HMU3KOW cTeneHn pa3baBneHns ANA LAHHOTO pasMepa yTeuku.

Mpn NpMMeHeHUn APYrMX Cnocob60B BEHTUNAUMKW, HANPUMep OoXNaxAalWux BEHTUNATOPOB, cnepyet
no3aboTUTbLCA O MPUIOAHOCTN BEHTUAALUWU. BeHTuNauma ansa Apyrux uenen takxe MOXeT BANATb Ha pasbas-
NleHne Kak NoJIOXKUTesIbHO, Tak U oTpuuaTesibHo.

CteneHb pa3baBnieHus Takxe BAuseT Ha 06beM pasbaBneHus. O6bem pazbaBneHUs paBeH 06beMy, KO-
TOPbIi MOXeT 6blTb Bbllle YPOBHSA HUXHETO KOHLUEHTPaLMOHHOTOo npefena pacnpocTpaHeHWs naamMeHu, BK/IO-
yas n06on KoadduyneHT 6e3onacHOCTU, TO eCTb 06bEM, KOTOPbIA MOXeT ObiTb roptoydmm. OagHako rpaHuua
B3PbIBOONACHON 30HblI AONO/IHUTENbHO YUYUTbIBAET ApYyrMe akTopbl, TakMe Kak N1060e BO3MOXHOE ABUXEHUE
yTeukn, To0 eCTb Hanpas/ieHWe N UHTEHCUBHOCTb YTEUKM U OKpyxawwero obbema Bo3gyxa. B aTom cnyvae
B3pblBOONacHasa 30Ha 06bIYHO HaAMHOro 6onblle, yemM o6bem paszbaBrieHns. 3aBUCMMOCTbL o6bema pasbasne-
HUA N Knaccudukaumm B3pbIBOONACHbLIX 30H CXeMaTMYHO nokasaHa Ha pucyHke 1.

O6beM pasbasneHus B3pblBOONacHas 30Ha

Uw— CKOpOCTb BeTpa Ha 3a/laHHOI UCXOLHOI BbIiCOTE UMW CKOpPOCTb BeHTMAAUUK npn 3a/aHHON yTeuke; NY — UCTOYHUK yTeukn

PucyHok 1— O6bem pasbasneHus
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CTeneHb pasbaBneHns 6yaeT 3aBUCETb HE TO/IbKO OT BEHTU/IALMM, HO TakkKe OT XapaKkrtepa M TUna oxu-
faemoli yTeukn rasa. HekoTopble yTeuku, HanpuMep yTeuka C HU3KOW WHTEHCUMBHOCTbIO, 6YAYT yMeHbLWaTbCA
3a cYeT YCUNEeHHOW BEHTUASAUUU, ApYyrMe — B ropasfio MeHblIel cTeneHun, HanpuMmep yTedyka C BbICOKOW WMH-
TEHCUBHOCTbIO.

LWnpoko npumMeHsaeMble cTeneHn pasbaBneHus ykasaHbl B C.3.5.

8 Krnaccbl 30H

8.1 O6wue TpeboBaHUA

BepoATHOCTbL NPUCYTCTBUA B3PbIBOONACHON ra3oBoil cpefbl B 30He, a C/flefjoBaTe/IbHO U ee Knacc, 3aBu-
CAT B OCHOBHOM OT CTEMEHWN YTeYKN N YPOBHA BEHTUNALMWU. BbifenaT cnefyolmne Knaccbl B3pbiBOOMNACHbIX
30H: 30Ha knacca 0, 30Ha knacca 1, 30Ha knacca 2. NMpocTpaHcTBa, He KnaccuuumMpoBaHHble Kak B3pPbIBO-
onacHble, OTHOCATCH K HEB3PbIBOOMNACHbLIM (B3pbiBO6E30MNACHBIM) 30HAM.

Ecnn 30HbI, co3faBaemMble CMEXHbIMW UCTOYHMKAMMU YTEYku, COBMELLAlTCsAs U NPU 3TOM OTHOCATCH K
pasHbIM Knaccam (Bk4vaa TemnepaTypHblil Knacc u rpynny o6opyaosaHus), 061acTe COBMELEHUS OTHOCAT
K Knaccy ¢ 60/1bWNM YPOBHEM B3pblBOONACHOCTU. ECnn coBmellaloWwmecss 30Hbl OTHOCATCA K OAHOMY Kiaccy,
o6nacTb COBMeLeHN OTHOCAT K 3TOMY Knaccy.

8.2 BiusiHMe CTeNneHU UCTOYHUKA YTeUKu

CylwecTByeT TP OCHOBHbIX CTEMNEHU YTeYKN, KOTOPblIE MepeyuncsieHbl HUXe B NopAfKe YMEeHbLIEHNSA ya-
CTOTbl BO3HWKHOBEHUA U/MNU NPOAO/HKUTENBHOCTN YTEYKN TOPHOYEro BellecTsa:

a) NoCTOsAHHAasA yTeuka,

b) yTeuyka NMepBOi CTENEHMU;

C) yTeuyka BTOPOW cTeneHu.

NCTOUYHMK yTEUYKN MOXET NMPUBECTU K BO3SHUKHOBEHWIO NGO 13 3TUX CTeneHel yTeuykn uam K KombuHa-
LW HECKONIbKUX CTEeNeHel yTeuku.

CTeneHb yTeyksn B OCHOBHOM onpefeniseT Knacc 30Hbl. B XOpowo BEeHTUAUPYEeMOM MOMeLl,eHun (Ha-
npuMep, Ha OTKPbITON NPOMBbIWIEHHOW NaowWwajKke) NOCTOSSHHAA yTeyka 06bIYHO NMPUBOAUT K Knaccudumkaumm
30Hbl knacca 0, yTe4Ykum nepBoli CTeNeHM — K 30He knacca 1 n yTeykn BTOPO CTeneHu — K 30He 2. [laHHoe
obuiee nNpaBua0 MOXeET 6biTb MUBMEHEHO C Y4EeTOM CTeNneHu pa3baBieHUs U NPUrOLHOCTU BEHTUAALUM, KOTO-
pasi MOXeT NpuBecTn K 6onee nnm mMeHee cTporoii knaccudpukaymmn (cm. 8.3, 8.4 n npunoxeHne D).

8.3 BnusiHne pasbaBieHnsa

Mpy oueHke knacca 30Hbl HEOO6XOAUMO YUUTbIBATL 3P PEKTUBHOCTL BEHTUNALUUKU UK CTeneHb pasbas-
neHus.

CpepgHasa cTeneHb pasbaBrieHWss O06bIYHO NPUBOAMT K 3apaHee onpefesieHHbIM Kiaccam 30H B 3aBu-
CUMOCTU OT BUAOB UCTOYHWKOB yTeuyku. Bbicokaa cTeneHb pas3baB/ieHWA MO3BOJIUT MPUCBOUTL KacC 30HbI C
MeHee XeCTKUMU YCNOoBUAMMN, Hanpumep 30Ha kKnacca 1 BMeCTO 30HblI knacca 0, 30Ha knacca 2 BMeCTO 30HbI
knacca 1 n fgaxe 30Ha He3Ha4YMTeNIbHON MPOTAXEHHOCTU B HEKOTOPbIX cayyasx. C fpyroli CTOPOHbI, HM3Kas
cTeneHb pasbaBneHnsa npusBeAeT K NPUCBOEHUIO Kacca 30Hbl C 60/1ee XeCTKUMU YyCIOBUAMKU (CM. NPUIOXKE-
Hue D).

8.4 BnvAHMe NpUrogHOCTN BEHTUMALUN

MpUroAHOCTb BEHTUMSALUW BAWAET HA Hanudme UNuM o6pasoBaHMe B3PbLIBOOMACHON ra3oBoil cpedbl W,
crnepfoBaTefibHO, Ha Knacc 30Hbl. [10 Mepe TOro kak NPUrogHoOCTb W/IWM HafEeXHOCTb BEHTUNALWUK CHUXaeTcs,
yBe/NMYnBaeTCs BEPOATHOCTb TOr0, YTO HE NPOM30iifeT paccemBaHue B3pPbIBOONACHON ra3oBoii cpefbl. 30HbI
6yayT umeTb 60siee XeCTKWi Knacc 30H, T.e. 30HA K/lacca 2 MOXeT M3MEeHWTbLCS Ha K/iacc 30Hbl 1 unu gaxe
Knacc 30Hbl 0. PekomeHfauuu no nNpuroAHOCTM NpuBeAeHbl B NPUIOXeHun D.

Moapo6Has MHpopMauus o cnoco6ax obecnedyeHna NPUrogHOCTU BeHTUNSUUKU npuBeaeHa B C.3.7.1.

MpumeyaHune — OGbeguHeEHWe KOHUENUU 3PP EKTUBHOCTU BEHTUASALMU U NPUFOLHOCTN BEHTUMSILUW NPUBO-
[OWT K KQUECTBEHHOMY METOAY OLEHKM Kiacca 30Hbl. Bonee nogpo6Has MHGOpMauus npuBeaeHa B npuioxeHumn D.
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9 Pasmepbl B3pbIBOONACHOW 30HbI

Pasmepbl B3pbIBOOMNACHON 30HbI 3aBUCAT OT NpeAnonaraemMoro WM pacCYMTaHHOrO PacCTOSIHUSA, Ha KO-
TOPOM cyuiecTByeT B3pbiBOOnacHas rasoBas cpefa A0 TOro, Kak oHa 6yaeT pas6aBieHa B BO3AYyXe A0 KOH-
LEeHTPaLMN HUXE HUXHEro KOHLUEHTpPaLMOHHOIO npejAena pacnpoctpaHeHus nnameHn. O6nacTb pacnpocTtpa-
HeHMsa rasa WauM napa 0 ero pas6aBneHus [0 KOHLEHTpauUu HUXEe HUXHEro KoHUEeHTpauWoHHOro npegena
pacnpocTpaHeHus naameHun A0/KHA OLEeHMBATbLCA MPU yyacTuu akcnepTa.

Bcerga HeO6X04MMO yYUTbIBaTb BO3MOXHOCTb TOFO, YTO a3, KOTOPLI TsHKkenee BO3Ayxa, MOXET NpUCyT-
CTBOBATb HA yyacTKax HWXe YPOBHA 3emnu (HanpuMmep, B Konoguax M KoTnoBaHax), ¥ UTo ras, KOTOpblii nerye
BO34yXa, MOXeT NPUCYTCTBOBATb B NOMELLEHUSAX HA BbiCOTE (Hanpumep, Ha yeppakax).

ECNM UCTOYHMK YyTEUKM HAXOAWUTCS 3a npefesiaMy 30Hbl WM B CMEXHOI 30HE, MPOHWKHOBEHME 3Hauu-
TEeNIbHOTO KONMYecTBa FOpHOYEro rasa Wau napa B 30HY MOXHO npegynpeauTb COOTBETCTBYHOLW MMM cpefCcTBa-
MU, Hanpumep:

a) MEeXaHW4YeCKMMU NPenaTCTBUAMY;

b) nogjepxXaHnem AOCTATOUYHOTO MOBLIWEHHOTO fAaB/IEHUSA B faHHOW 30HE NO CPABHEHUI0 CO CMEXHbIMU
B3PbIBOOMACHbLIMM 30HAMU ANS NpPeAoTBpalleHns NMPOHUKHOBEHWUS B3PbIBOOMACHON rasoBoil cpefbl;

C) NPOAYBKOW 30HbI AOCTATOYHLIM NMOTOKOM CBEXEro BO3AyXa WM 3al UTHbLIM HEropluYnM ra3om, Hanpu-
Mep a3oTOM WM YIeKUCNbIM ra3oM npu o6ecnevyeHnn HEO6XOAMMOro NOTOKa M NPU NOMOXUTENBLHOM AaBrie-
HUW, YTO6bl YMEHbLUTbL KOHLUEHTpaLuo N060ro NPUCYTCTBYIOLWET0 rOplYero rasa uam napa 4o HeB3pbIBOO-
MacHoW KOHLEeHTpauuu.

MpumeuaHue — MNpumepoM hr3NUECKOro 6apbepa SBMASETCS repMeTuuHasi cTeHa 6e3 0TBepCTUIl Wan Apyrux
NpensiTCTBWiA, KOTOpble GYAyT OrpaHWuMBaTh MPOXOXAEHWE rasa WAM napa npu aTMOCHEPHOM AAB/EHUM, TEM CaMbiM
npefoTepallasl NPOHUKHOBEHUE 3HAUYUTE/TLHOTO KO/IMYECTBA FOPHOYEro rasa Uam napa B 30Hy.

Pasmepbl B3pbIBOONACHON 30HbI B OCHOBHOM 3aBUCAT OT NMPUBEAEHHBIX HMKE XUMUYECKUX U DU3NYECKUX
XapakTepucTuk, ofHa 4YacTb KOTOPbIX OTHOCUTCS K rOpYMM MaTepuanam, a gpyras — K TEXHONIOTMYECKUM
npoueccam (cM. pasgensl 6, 7 n 8).

Ona yTeyek, rge fOCTYMHO TO/IbKO HEBGONbLIOE KONNYECTBO AN yTeyek, MOXeT BObiTb AONYCTUMO MEHb-
lWee paccTosiHue ANs AaHHOW yTeuyku. B cnyyae He6GONbLWIOro KoanyecTBa He cnenyeT NPUMeEHATb 6G0OMbLIYIO
yacTb pyKOBOACTB B npunioxeHunsax C u D.

Mpy HeKOTOPbIX YCNOBUAX Gosiee TsAXenble, 4yem BO3AyX, rasbl M mapbl MOryT BecTu cebs kak nponu-
Tas XWAKOCTb, CTekaluas c YKNOHOB penbeda yepes ApeHaxXHble KaHaBbl UAWM TpaHwewn gna Tpy6, n moryt
BOCN/IAMEHUTLCA B TOUYKe, yAasleHHOW OT UCXOAHOU yTeuyku, 4TOo yBenMmymBaeT PUCK Ha 60MbWIMX naowanax
3aBofa (cm. B.6). Mo BO3MOXHOCTM NnaHUpOBKa 3aBoja AO0J/IXHA cnoco6CcTBOBATh GbICTPOMY paccenBaHuio
B3PbIBOOMACHbIX ra3oBbIX cpea.

30Ha Cc orpaHM4YeHHON BeHTUNsAALMel (Hanpumep, B Yray6neHUsX nam TpaHwesx), kotopas B NPOTUBHOM
cnyyae 6bina 6bl 30HOI knacca 2, MoXxeT noTpe6oBaTb OTHECEHUSA K 30He knacca 1; ¢ Apyroil CTOPOHbI, LWNPO-
Kne Hernybokue yrnyb6neHus, ncnosb3yemblie A/19 HACOCHbIX KOMMNEKCOB UM GPOHMPOBaHUS Tpy6, MOryT He
Tpeb6oBaTb OTHECEHUA K 30He kjacca ¢ 60/71ee XeCTKUMU YCAO0BUAMM.

10 JokymeHTauus

10.1 O6uwume TpeboBaHuA

Pa3nuuHble aTanbl NpoBefeHUs Knaccudukauuu 30H, WCNonb3yemass MHopMauus M orpaHuyeHus
LOJ/XHbI 6bITb OTPaXeHbl B JOKYMeHTauuun. JokyMeHTauma no knaccuukaumm 30H AO/KHA GblTb akTyasbHO
W LOSKHA BKAOYATb METofd, MCNONb3yeMblii AN KnaccuguKkauuy B3pbIBOOMACHbIX 30H, M A0/KHa nepecMa-
TpuBaTbCA MPU KAXAOM W3MEHEHUU YCTaHOBOK. CCbI/IKM Ha BCO HEOGXOAMMYIO UCMOMNb3yeMyo WHMOpMaLuio
LOMKHbI 6bITb MPUBEAEHbI B LOKYMEHTaLUU.

MpumepaMn UCNONMb3yeMblX METOA0B U MHOPMALUU MOTYT ObiTh:

a) ycnoBus akcnayatayum n TeXHONOTMYECKOro npouecca;

b) pekomeHauuu, cogepxalimecs B COOTBETCTBYIOLUIMX NpaBuaax (HopMax) 1 ctaHgaprax;

C) XapakTepuUCTUKN AUCNEpPCUMN rasa 1 napa M COOTBETCTBYHLME pacyeTsl;

d) pe3ynbTaTbl CPaBHUTENbLHOIO aHasM3a XapakTepuCTUK BEHTUAALUM M NapamMeTpPoB YTEUKM Foploumnx
BELLeCTB ANA OUEHKU 3P PEKTUBHOCTUN BEHTUNALUMK,
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e) nbble orpaHNYeHnss UM 060CHOBAHUA OLLEHKW, KOTOpble MOTYT MOBAUATbL Ha Knaccugumkauunio, Ha-
npvmep 4718 U3rOTOBJ/IEHHbLIX Y3/I0B MPUW MOHTaXe Ha NpeanpuaTuu;
f) cBoiicTBa BewecTB, MCNOMIb3YEMbIX B TEXHO/IOTMYECKOM npouecce Ha ycTtaHoBke (TOCT 31610.20-1):
3HaYeHuns:
MOTEKYIAPHON Macchl,
TemnepaTypbl BCMbILWKH,
Temnepartypbl KuneHus,
TemnepaTypbl caMOBOCM/aMeHeHUs,
JaBneHusa napa,
NAOTHOCTW Napa;
KOHUEeHTpaLNOHHbIX NMpefenoB pacnpocTpaHeHWs NaaMeHu,
rpynnbl B3pbIBOONACHbIX CMeceli n TemnepaTypHbIl knacc.
WNCTOUYHMK MHopMaumny (npaBunia, HauMoHanbHble cTaHAapThl, pacyeTbl) 4O/KEeH ObiTb Yyka3aH B AOKY-
MeHTauun ANa Toro, 4yTo6bl NPU NocnefyllemM pacCcCMOTPEHUN MPUMEHEHHbI MeToa 6bin iCeH ANA NMepcoHa-
na, NpoBOAALWEro knaccugurkauuo B3pbIBOONACHbLIX 30H.

10.2 YepTexu, nepevyHn TEXHUYECKUX XapaKTepUcTukK n tabnaumubl

[fokymeHTaumsa no knaccudukaumm 30Hbl MOXeT 6bITb NpefcTaB/ieHa Ha 6GYyMaXHOM WAN 3/1EKTPOHHOM
HOCUTeNne N AO/IXHAa XPaHUTbCA Yy afMUHUCTPAaLUN COOTBETCTBYHLWEN TEXHONOTNYECKON YCTAaHOBKM UM 06b-
eKra.

Bo3moxHble opMbl 419 XpaHEHWA B neyaTHOM BuAe A1 NepeyuC/IeHHbIX BelwecTB NpPpUBEAEHbI B
Tabnuue A.1. ®opmbl 3anuceli pe3ynbTaToB knaccugukaunuy B3pbiBOONACHbIX cpef U N 6biX nocnenywwmx
N3MeHeHnli npuBegeHbl B Tabnuue A.2.

UepTexun AO/DKHBbI cOoAepxXaTb MaaHbl U NPOEKUMMN UM NPOCTPaHCTBEHHbIE MOAENN, Ha KOTOPbLIX Nokasa-
Hbl KNnacc U pasmepbl 30HblI U yKa3aHbl TemnepaTypa caMOBOCM/IaMEHeHUsA, TeMNepaTypHbIA knacc u KaTero-
pus rasoBoii cmecu, onpegenswllaa rpynny m noarpynny o6opyaoBaHus.

Ecnn Ha pa3mepbl 30Hbl OKa3biBaeT BAWAHWE Tonorpadusa NOBEPXHOCTU, 3TO OOGCTOATENILCTBO Takxe
LO/HKHO ObITb OTPaXeEHO B AOKYMeEHTaLMUMN.

JONONHNTENbHO AOKYMEHTbl AOJIXXKHbI COAEpXaTb C/eAyoLWy nHopmMaLmnio:

a) pa3MelleHne N onmcaHne NCTOYHMUKOB YTeuUKn. 1A KPYNHbIX U CNOXHbIX YCTAHOBOK UM TEXHO/IOTUYE-
CKMX Y4acCTKOB MOXeT OblTb NPaKTUYECKN HEBO3MOXHO ONpeAennTb UK NPOHYMepoBaTb UCTOUYHUKN YTEYKU, B
JaHHOM criyyae MOXeT NPUMEHATLCHA YNPOLWEeHHbI MeToa cornacHo 5.4;

b) pacnonoxeHne NpPoemMoB B CTPOEHUAX (Hanpumep, ABEPU, OKHA, BXOAHble W BbIXOAHble OTBEPCTUA
CUCTEMbI BEHTUNALUN).

Mpun knaccudumkauum 30H npepnoyTeHue crnepyet oThasaTb 0603HAYEeHUAM, yKa3aHHbIM Ha PUCYH-
ke A.1. O6bSAACHEHME YC/TOBHbIX 0603HAYEHUIN AO/DKHO ObITb AAaHO Ha KaxXAoMm uyepTexe. MoxeT notpeboBaTb-
CA UCNonb3oBaHWe AONOJSIHUTE IbHbIX CUMBOJIOB, €Cnyu 06opyAoOBaHNe, OTHOCAWeEeCca K pas/inyHbiM rpynnam/
nogrpynnam wn/munu TemnepatypHbIM Kiaccam, UCNoJsib3yeTcsa B 30He OLHOro knacca (Hanpumep, B 30He K/ac-
ca 2 lIC T1 nnu B 30He knacca 2 IIA T3).
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MpunoxeHve A
(cnpaBo4Hoe)

PekomeHayemble hopmMaThbl 4151 OPOPMIEHUS [OKYMeHTaunm

Al TlpegnoytutesnbHble 0603HaueHnst npm KﬂaCCVI(i)I/IKaLI,I/II/I B3pPbIBOOMACHbIX 30H

MpegnoytuTesibHble 0603HAYEHNSA NpUBELEHbl Ha pucyHke A.l.

PucyHok A.1 — lMpegnoutuTesibHble 0603HaYeHNs Npu Knaccugukaymm B3pbIBOONACHbIX 30H
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A.2 TMpepnaraemble hOpMbI B3pbIBOOMNACHbIX 30H

Ha pucyHkax A.2—A.5 npueegeHbl npegnonaraemMble )OpMbl B3pbIBOONACHbLIX 30H Ha OCHOBE (DOPM YTeuku, onpe-
AeneHHblX B B.6, kOTOpble MOryT 6bITb MOME3HbI MPY MOArOTOBKE YepTexeil Mo knaccugukaLmm B3PbIBOONACHBIX 30H.

BrivsiHne CTONKHOBEHUA YTEUYKM C NPensATCTBUAMMN U BAUSIHWE Tonorpadumn He yunTbiBatoT. B3pbiBOoONacHbIe 30HbI, 06paso-
BaHHbIE YTEYKOW, MOTyT TakXe MPMBECTM K KOMBUHALMN pa3fnyHbIX hopMm.
Ons pucyHkos A.2—A.5:
SR — WCTOYHUK yTeuKu;

p — OCHOBHOI1 pa3mep B3pbIBOONACHO 30HbLI, KOTOPbI A0/KEH GbITh ONpPeAesieH C yYeTOM MOBEAEHUS YTEUKN;
p', p' — BTOpWUYHbIE pa3mMepbl B3PbIBOONACHOW 30HbI, KOTOPbIE A0/KHbI 6bITb ONpPeAesieHbl C yYeTOM MoBeAeHus
yTeuku;

h — paccTosiHne Mexay UCTOUHUKOM YTEUKM U YPOBHEM 3€MJIN UM NMOBEPXHOCTU NOJ YTEUKOA.

PucyHok A.2 — a3 uav nap npy HU3KOM AasfieHun (WIn Npu BbICOKOM AaBfIEHUN B Cllyyae Henpepckasyemoro
Hanpas/fieHUs yTeukn)

MpumeuaHune — [MOBEPXHOCTb XWUAKOCTW He GyaeT 06pa30BbIBATLCA B HOPMasIbHLIX YC/MIOBUSIX NpU yTeuke
B BUAe Kanesb.

PucyHok A.3 — a3 nnm nap npu BbICOKOM AaB/ieHun
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MpumeyaHne — MNMOBEPXHOCTb XMUAKOCTU He ByaeT 06pa3oBbIBATLCS B HOPMasbHbLIX YC/I0BUSIX NpY pas6pbl3ri-
BaHWU. B gaHHOM c/lyyae Heo6X0AMMO YUNUTbIBAThL AONOMHUTENbHBIA UCTOUHUK YTEUKN.

PucyHok A.4 a) — a3 nnu nap (CXMWKEHHbIR Npy AaBAEHUN UNN OXNTAXAEHNN)

MpuMeuyaHne — VCTOUHMK pa3bpbI3rMBaHNSA FOPOYEro BELLECTBA HE ONpPEenesieH.

PucyHok A.4 b) — a3 nnmn nap (CXWXEHHbIN NpU AaBNEHUN WK OXNaXAEHUN) NPU yTeuke ¢ pa3bpbi3rMBaHNeEM

PucyHok A.5 — loptoune Xugkoctn (Heknnawas ncnaputenbHas
NOBEPXHOCTb)
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MpunoxeHve B
(cnpaBo4Hoe)

OueHKa UCTOYHUKOB YyTeuku

B.1 CumBO/bI

Ap — nnowagb NOBEpPXHOCTU, M2;

Cd — «koathdmumeHT pacxoga (b6e3pasmepHblili NokasaTesib), KOTOPbIA SABNSETCS XapaKTepUCTUKON OTBEPCTUIi yTeyek
1N pacyeToB BAUSHMA TYpOYNEeHTHOCTM M CKOpocTK, 06biyHO 0,50—0,75 ans ocTtpbix oTBepcTuin n 0,95—0,99 ansa
KPYrAblX OTBEPCTUNA;

Cp — ypaenbHas Tens0eMKOCTb NPU NOCTOAHHOM gasneHuu, x/(kr * K);

y — nokasaTtenb No/AMTPOmnbl aanabaTtnyeckoro paclumpeHns unm oTHOWeEHWEe yAenbHbIX TenioeMkocTel (6espasmep-
Hblli NoKasaTenb);

M — monekynspHasa macca rasa, Kr/KmMmosb;

p — paBfeHve BHYTpU pesepsyapa, [a;

Ap — nepenag faBneHuWs OKOJI0 OTBEPCTUSA, Yepe3 KOTOpoe NpoucxoauT yteuka, MMa;

pa — artmocdepHoe gasneHue (101 325 Ma);

pc — KpuTuyeckoe pasneHuve, MNa;

pv — paBfieHve napoB XWUAKOCTW npu Temnepartype T, Ma;

Qg — ob6beMHblli pacxof roptoyero rasa oT UCTOYHUKa, M3C;

R — yHuBepcanbHasa rasoeas noctosiHHas 8314,5 Ix/(kmonb * K);

p — MNNOTHOCTb XMAKOCTM (Macca Ha egmHuUy o6bema, Kr/m3);

p4 — NAOTHOCTb rasa Wau napa B YC/I0BUSAX OKpyXatoLliel cpegpbl, Kr/m3;

S — nnowapgb NonepeyHoro cevyeHuss NpoemMa, 4Yepes KoTopblli NPOUCXOAMNT yTeuka XWUAKOCTU, M2;

Ta — Temnepatypa okpyxatwuieli cpegbl a, K;

T — Temnepartypa BHYTpW pesepByapa, rasa Win Xuakoctu, K;

W — CKOpPOCTb BETpa Yy MOBEPXHOCTM HacceliHa C XUAKOCTbIo, M/C;

W — cKopoCTb BblAeneHus Xnakoctn (macca 3a oguH pas, Kr/c);

We — cKOpOCTb ucnapeHus XupgKocTu, Kr/c;
Wpg — maccoBblil BbIGPOC rasa, Kr/c;
Z — KoathdmuymeHT cxmumaeMocTn (6e3pasmepHbli).

B.2 Mpumepbl cTeneHen yTeukn

B.2.1 O6wwme nonoxeHuns

Mpumepsbl, npuBoguMmMblie B B.2.2—B.2.4, He o6s3aTe/ibHO NpefHa3HayeHbl AN NPSAMOro MCMNosb30BaHUsA U MOryT
6blTb M3MEHEeHbl B 3aBUCUMOCTU OT OCOGEHHOCTEl TeXHOI0rMYeckoro o6opyAoBaHus 1 ycrnosuit paboTbl. HekoTopble
BUAblI 060pyA0BaHUSA MOTYT UMETb HECKOJIbKO CTEeMNeHel yTeuku.

3HauyeHMsa napamMeTpoB B NpMBEAEHHbIX hopMynax cnefyet BblbuMpaTb Tak, 4To6bl 06ecneynTb COOTBETCTBYHOLL M
YPOBEHb OCMOTPUTENIBHOCTM C Yy4yeToM /6ol HeonpedeneHHocTn. Mcxofaa W3 3TOr0 KOHKPeTHble Ko3tULMEHTHI
6e30nacHOCTW He yKa3sblBaloT.

B.2.2 VICTOYHMKN NOCTOSIHHOW YTEYKN:

a) NMOBEPXHOCTb rOPHOYEN XMAKOCTU B 3aKpPbITOM pesepByape C NOCTOSAHHO OTKPbITbIM B aTMOCepy BEHTUIALMOH-
HbIM KaHasoMm;

b) MOBEPXHOCTb FOPHYE XMAKOCTU B pe3epByape, KOTOPbIA OTKPbIT HENPEPBLIBHO WM B TEYEHUE AJINTEeNbHbIX
nepvoaoB BPpEMEHN.

B.2.3 VICTOYHMKMN yTeUKM MEepBOi CTeneHu:

a) ynJ0THEHNS HACOCOB, KOMMPECCOPOB WK KanaHOB C YTEYKOW FOproYero BellecTBa B HOPMasIbHOM pexume
paboThl;

b) ycTpoiicTBa OTAeNneHns BOAbl B pesepByapax C roprounmM rasoM Wan XUAKOCTbIO, U3 KOTOPbIX BO3MOXHA yTeyka
roptoyero Beliectsa B aTMocdiepy B NpoLiecce BbiMyCka BOAbl B HOPMa/bHOM pexume paboThbl;

C) ycTpoiicTBa oTb6opa npob, 4Yepe3 KOTOPble BO3MOXHA yTeyka rOplyero BellecTBa B HOPMaslbHOM pexume
paboThl;

d) knanaHbl c6poca, BEHTUNALMOHHbIE KaHasbl U Apyrme OTBEPCTUS, Yepe3 KOTOpble BO3MOXHA yTeyka roproyero
BellecTBa B HOpMaslbHOM pexunme paboTbl.
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B.2.4 VICTOYHWUKUN yTEYKMN BTOPOI CTEMNEHU:

a) YN/IOTHEHWss HAcoCOoB, KOMMNPECCOPOB U KnanaHoB, Yepe3 KOTOpPble yTeyka roproyvero Belectsa B HOPMaslbHOM
pexumMe paboTbl He BO3MOXHA;

b) chnaHubl, COeANHEHNSA U TPYOHbIE PUTUHIK, Yepe3 KOTOpPble yTeyka roployero BellecTsa B HOPMasibHOM pexume
paboTbl HE BO3MOXHA;

C) ycTpoiicTBa 0oT60pa Npob, Yepes KOTOpble yTeuka ropryero BeliecTsa B HOPMasbHOM pexume paboTbl He BO3-
MOXHa,;

d) knanaHbl c6poca, BEHTUNALNOHHbIE KaHafbl 1 ApyrMe OTBEpPCTUs, Yepe3 KOTopble yTeyka ropryero Belectsa B
HOPMaJ/IbHOM pexume paboTbl HE BO3MOXHA.

B.3 OueHKka CTeneHen yTeukm

HenpaBuibHas oLeHKa CTEeMeHN yTeukn MOXEeT NOCTaBWTb MOA Yrpo3y pesynbTar Bceli mpoueaypbl. XOTS cTeneHu
yTeuku onpegeneHbl (cM. 3.4.2, 3.4.3 n 3.4.4), Ha nNpaKTyKe He Bcerga Nerko oT/IMYUTb OfHY CTEeMNeHb YTeuku OT 4pYro.

Hanpvmep, 06bIYHO cunTaeTcs, YTo Kaxaas yTeuka, kotopas He MPOVCXOAWT NPy HOPMaslbHOM pexume akcnayarta-
LyK, SIBNIIETCA YTEUKOW BTOPON CTEMEeHW, 1 NPeanonoxuTenbHas npogo/KMTENbHOCTb YTEUYKN 06bIYHO NpeHebpexuTesnsb-
HO mMana. OfHaKo MPUHLMM YTeYkn BTOPON CTEMeHW OCHOBAaH Takke Ha NPeAnosioXeHun, 4To yTeuka GyfeT npoucxoauTb
TOMbKO B TEYEHME KOPOTKOro nepuoga BpemMeHun. 3To 03HaYaeT, YTo MOTeHUManbHO NPOAO/MKUTENbHAA yTeuka byaeT ngeH-
TMdULMpoBaHa nocne Havana yTeukm n Kak MOXHO ckopee GyAyT NPUHATbI Mepbl N0 ycTpaHeHuto. MNpu Takom npeano-
NOXEHWN BO3HMKaeT Nnpobnema perynspHoOro MOHMTOPUHIA U TEXHUYECKOro 06CayXmnBaHua 060pyA0BaHUS U YCTaHOBKM.

OuyeBUAHO, YTO MPU OTCYTCTBUM PEryNISAPHOr0 MOHUTOPWHIA W NIOXOr0 O6CAYXUBAHUS YTEUKM MOryT AINTbCA Ya-
caMu, ecnim He JHSAMMW, Mpexae YeM ux obHapyxaT. Takas 3afepxkka OOHapYXeHUs He 03HavaeT, YTO UCTOYHWK YTeuku
cnefyet knaccuduumpoBaTb Kak yTeuky NnepBoil CTENEHU WM HEMpPepbIBHYIO yTeuky. ECTb 60nblioe KONMYecTBO aBToMa-
TUYECKUX yAaleHHbIX YCTAHOBOK, rae yTeyka MOXeT NpuCyTCTBOBaTb A/IMTe/IbHOE BPEMS He3aMeuYeHHOW, HO faxe Takue
YCTaHOBKM [0/DKHbI KOHTPO/IMPOBATLCS U NPOBEPATLCA Ha pa3yMHOI NOCTOAHHON OCHOBe. Takum o6pa3om, nbas oueHka
CTEMNeHn yTeukn J0/HKHA OCHOBbIBATLCA Ha TLATE/IbHOM PacCMOTPEHWUU U MPeAnoNoXeHUn, YTO MOHUTOPWHT 1 NpoBepka
060pyfoBaHMA 1 yCTaHOBKa OyayT BbIMOSIHEHbI Pa3yMHbIM CMOCO60OM B COOTBETCTBUM C TPE6GOBaAHUSAMU WHCTPYKUUA 13-
roToBuTENEN, COOTBETCTBYIOLMX MPaBW/ 1 NPOTOKO/IOB, @ Takke Hagnexalleli MHXeHepHoW npakTuke. Knaccudmkaums
B3PbIBOONACHbIX 30H He A0/DKHA CNYXUTb NPUKPbITUEM A5 MI0OXOr0 TEXHUYECKOro 06CayXnBaHWs, NnoTpedbuTens JO/MKeH
0CO3HaBaTb, YTO HenpaBWu/IbHasA MpakTMka MOXeT NOCTaBWTb NOA Yrpo3y NPUHATbIE OCHOBaHWA 418 Knaccudukaum B3pbl-
BOOMACHbIX 30H.

ECTb MHOro cnyyaeB yTeuku, KOTOpble, NO-BUAVMOMY, BMOSIHE MOTYT COOTBETCTBOBATb ONpPeAesieHnI0 YyTeukn nep-
BOV cTeneHn. OJHako Npu TWaTe/IbHOM U3YYEHUN XapakTepa yTeukn MOXeT 6blTb ONpeesieHo, YTO yTeyka MOXeT rnpouc-
XOANTb TakK 4acTo 1 HenpeAckasyemo, YTO HEBO3MOXHO rapaHTMpoBaTb, YTO B3pbiBOOMAacHasa cpeAa He GyAeT NpucyTCTBO-
BaTb PSAOM C MCTOYHMKOM YTeukn. B Takux cnyyasx onpefeneHne HenpepbiBHON yTeukn MOXeT ObiTb 60/1ee NoAXOAALLMM.
CnepoBate/fibHO, onpefesieHne HenpepbiBHON yTeykn noApasyMeBaeT He TOMbKO HeMNpepbiBHbIE YTEUKU, HO U YTeukn C
BbICOKOW YacToToi (cm. 3.4.2).

B.4 CymmunpoBaHue yTeyek

B 3aKpbITbiX NOMeELLEHUAX C 60Mee YeM OAHMM UCTOUYHMKOM YTeuku AN OnpefefieHns Tuna u NpoTsHXKEHHOCTU 30HbI
yTEeUKM BO3MOXHO NOTPebyeTcs cymMMUpoBaTb Nepes onpeaesnieHneM cteneHn pasbaBneHns u ooHOBOM KOHLEHTpauuu.

MOXHO NPeAnoIoXuUTb, YTO MOCTOSIHHbIE YTEUKM ByAyT MpoNCcXoAnTb 60MbLIYI0 YacTb BPEMEHU, EC/IN HE BCE BPEMS,
1 NO3TOMY BCE YTEUKM HeMnpepbIBHbIX OLEHOK A0/MKHbI 6blTb CYMMUPOBAHbI.

YTeukn nepBoii CTENEHM NMPOUCXOASAT NP HOPMasIbHOM pexuMe 3Kcnayatauum, HO MasloBEPOSATHO, YTO BCE 3TU UC-
TOYHVKM ByAYT BbINYCKaTbCSA O4HOBPEMEHHO. 3HAHUA U OMbIT YCTAHOBKM AO/DKHbI MCNOIb30BaTbCA A5 OnNpefeneHns Mak-
CMMaIbHOTO KO/IMYeCcTBa yTeuek NepBoli CTeneHn, KOTopble MOryT NPOUCX0AUTb OAHOBPEMEHHO B HaUXYALUMX YCNOBUSAX.

MpeanonaraeTcsi, YTO He BO3HMKAET yTEUKM BTOPOW CTENEeHU NpWM HOPMasibHOM pexume akcnnyatauuun. C yyeTom
TOro, YTO MasioBepPOsiTHA OLHOBPEMEHHAsA yTedka 60/s1ee YeM M3 OAHOI0 UCTOYHUKA, HEOBXOANMO YYUTbIBaTb CaMyto Kpyn-
HYI0 YTEeUKy BTOPOli CTENeHu.

CyMMVpOBaHMe UCTOYHWMKOB YTEUKM C perynsapHoli (T.e. npeanonaraemoii) AesTeNbHOCTbIO 4O/MKHO OCHOBLIBATLCA Ha
[JeTa/lbHOM aHanuse ycroBuid akcnnyartaumu. MNpu onpefeneHnn cyMMUpOBaHHbIX yTeuek (kak No Macce, Tak 1 No o6bemy);

- CyMMapHas NocTosiHHas yTeuka — 3T0 CyMMa BCEX OTAE/IbHbIX NOCTOSAHHbIX yTeuek,

- CymMMapHasi yTeuka nepBoli CTeneHn — 3TO CyMMa HEeKOTOPbIX OTAENbHbIX yTeUYek NepBoli cTeneHn BMecTe ¢ 06-
e MOCTOSAHHOM YTEeYKoN,

- CymMMapHasi yTeuka BTOPOI CTeneHM — 3TO camas KpynHasi oTAesibHas yTeuyka BTOpOl CTEMEHW B COYeTaHWUn C
CYMMAapHOI yTeUKoii NepBoOi CTeNeHu.

Ecnv o4HO 1 TO Xe roproyee BeLecTBO BbIAENAETCSA M3 BCEX MCTOYHMKOB YTEUKM, TO CKOPOCTM yTeuku (Kak no macce,
Tak 1 No 06bEMY) MOXHO CYMMMPOBaTb HanpsMyto.

OfHako Korga BblGPOChI OTHOCATCS K pa3HbiM FOPHYMM BeLLecTBam, CUTyaunsi MOXeT GbiTb 6oniee CnoxHoi. Mpu
onpegeneHnn creneHn pasbasneHns (CM. pucyHok C. 1) xapakTepuCTUKM YTeUKU A0/MKHbl ObiTb ONpeaeneHsbl A8 Kaxaoro
ropitoyero BelecTBa nepej HayanoMm CymMMupoBaHus. Heob6xoAMMO UCMONb30BaTh YTeuky BTOPOI CTeNeHN C HavBbICLLUM
3HaYeHUEM.
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Mpun onpegeneHnn PoHOBOI KOHUEHTpauumn [cM. ypaBHeHue (C.1)] 06beMHbIe XapaKTepUCTUKNA YTEUYKN MOTYT ObiTb
CYMMMpOBaHbl Hanpsmyi. KpuTuuyeckasi KOHLEHTpauusi, C KOTOPOii cpaBHMBaeTCsl (DOHOBAs KOHLEHTpauus, siBasieTcs
nponopunein HWKHEro KOHLEHTPALMOHHOIO Npejesia pacnpocTpaHeHus nnameHu. MocKonbKy MOro 6biTb HECKOBKO yTe-
YeK pasnINYHbIX FOPHYUMX BELLECTB, HUXKHEE 3HAYEHMNE HUXHETO KOHLLEHTPALMOHHOTO Npejena pacnpocTpaHeHusl NiaaMeHu
cnepyeT UCNob30BaTh B KAYECTBE NokasaTens A5 CpaBHEHUSI.

B o6Lem, NOCTOSIHHbIE YTEUKU U YyTEUKM NepBol CTENEHW NPeAnoYTUTENIbHO He AO/KHbI pacnonaratbCsi B 30HaX C
HWU3KOW cTeneHblo pas3baBnieHus. JIN60 UCTOUYHUKN YTEUKM AO/MKHbI GbiTb NMepeMelleHbl, BEHTUNSALMS AO/MKHA BbiTb Yyu-
LeHa UK cTeneHb YTeukun AO/MKHA OblTb YMEHbLUEHa.

B.5 Pa3mepbl NpoemMoB 1 paguyc UCTOYHUKa

Haun6onee BaxHbIM (DaKTOPOM, KOTOPbIi HEO6XOAMMO OLEHUTb B CUCTEME, SIBASIETCA 3KBUBAMIEHTHbIN paguyc npo-
emMa /11 COOTBETCTBYIOLLEr0 UCTOUYHUKA yTeukn. OH onpeAensieT CKOPOCTb BbICBOGOXAEHWS TOPIOYEro BELLECTBA W TakuM
06pa3oMm, B KOHEYHOM MTOTe, TUM 30HbI U NPOTSHXKEHHOCTb 30HHbI.

CKopoCTb BbiGpOCa NponopLUroHasnbHa KBaapaTty 3KBUBaIEHTHOTO paguyca npoeMa. He6osbLioe 3aHUXEHNE 3TOro
3KBMBANIEHTHOTO pasMepa MpoemMa, C/iefoBaTtesibHO, MPUBEAET K CU/IbHON HEJOOLEHKE PACYETHOrO 3HAYEHWUsS CKOPOCTU
yTeuku, KOTOpOii cnepyeT n3beratb. 3aBbllUEeHME IKBUBANIEHTA pa3Mepa npoemMa npuBeAeT K OCTOPOXHOMY pacyeTy, KOTo-
pblii NpuemaeM Mo cooGpaXeHnsiM 6e30MacHOCTH, OfHAKO CTENeHb OCTOPOXHOCTM Takke AO/KHA ObiTb OrpaHuyeHa, no-
TOMY UYTO 3TO B KOHEYHOM UTOre NPUBOAMT K Ype3MEpPHO 6O/bLLIMM pasMepam 30Hbl. Mo3ToMy Heo6Xx0AMMO MCMOo/b30BaTh
TWwaTtenbHo c6anaHCcMpoBaHHbI NOAX0A NPU OLEHKe pasMepoB MPOEMOB.

MpuMeuaHue — XOTS UCMONbL3YETCH TEPMUH «Paguyc npoemMa», 60/bWMHCTBO HENpeaHaMepPEHHbIX NMPOEMOB
HE VMET KpYr/oil hopMbl. B Takmx criyyasix npuMeHsieTca Koadh(MLMEHT pacxosa B KauecTBe KOMMEHCUPYIOLWErO YC/0-
BUSI 4/11 YMEHbLUEHUS CKOPOCTM YTEeUKM C y4eTOM Npoema 3KBUBANEHTHON njowaau.

ONsi NpofOMKUTENBHBIX YTEUEK U yTeuek NepBoii CTeneHn aKBMBaSIEHTHbIE pa3Mepbl MPOEMOB ONPeSensaTcs pas-
MepoM 1 DOPMOIi BbINYCKHOrO OTBEPCTUS, HANPUMEpP Pas/iMuHble BEHTUIALMOHHbLIE OTBEPCTUS U AblXaTe/lbHble KnanaHbl,
rae ras BblAENSIeTCS B OTHOCUTE/ILHO MpeAckasyeMblX YC0Busix. CMpaBOYHMK MO 9KBMBAJIEHTHLIM pasmepam Mpoemos,
MOXHO YUMTbIBaTb 4151 yTeYek BTOPOI CTENEeHU, BK/IOYEHHLIX B Tabnuuy B.1.

Ta6nuuya B.1 — MNpegnonaraemoe NonepeyHoe cevyeHne OTBEPCTUS A1A YTEUKU BTOPOI CTeneHu

OueHka yTeuku

Tun o6opyaoBaHus

YnnoTHsawowme
3/1eMeHTbI Ha
cTaLlmMoHapHbIX
yacTax

YnnoTHsawwme
3M1EMEHTbI Ha
OBUXYLLMXCA Npu
HWU3KOW CKOPOCTU
yacTax

YacTb o60pyfoBaHuns

dnaHubl ¢ Npoknagkoi 13
CXaToro BOJIOKHA WK Mo-
[OGHBIMY NPOKIaAKaMm

®naHupl €O cnupasibHoO-
HaBMTOW MpOKNagKoh umm
nofoGHLIMY NPOKNasKaMm

KofbLeBble Npoknagku

OTBOA, TPYObI MaNoro Aun-
ameTpa fo 5 mma

YnnoTHeHue LITOKa Kia-
naHa

KnanaH onsa
naBneHnaB

cbpoca

TvnoBble 3Ha4YeHus
[ONS1 YCNOBWIA, npu
KOTOPbIX pasmep
OTBEPCTUS YyTeUkn
He yBenunuutcs, S,
MM2

>0,025 70 0,25

0,025

01
> 0,025 10 0,1

0,25

0,1 x (nnowanb
0TBEpCTMA)

Tvnosble 3Ha4YeHnA
ANs ycnosuid, npu
KOTOpbIX pasmep
OTBEPCTUS YyTEUKM
MOXeT yBeNnunTbCA,
S, Mm2

> 0,25 [0 2,5

0,25

0,25
>0,1 40 0,25

2,5

He npumeHsetca

TunoBble 3HaYeHUs ansa
YCNOBWIA, NpY KOTOPbIX
pasmep OTBEPCTUA YTEUKM
MOXeT yBeNNYNTbCA
[0 KaTtacTpouyecknx
pasmepos, S, Mm2

CerMeHT mexay AByMms
6onTamu,  YMHOXEHHbIN
Ha TOMLWWHY MPOKNA/KH,
06bI4HO > 1 MM

CerMeHT Mexay AByMs
601TaMu,  YMHOXEHHbI
Ha TO/WMHY MNPOKIaAKK,
06bI4HO > 0,5 MM

0,5
10

OnpepnensieTca Ha OCHO-
BE [aHHbIX M3roToBUTENS
060pyA0BaHuA, HO He Me-
Hee, yem 2,5 mm2d

He npumeHsieTcs
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OkoHuyaHne Tabnuubl B. 1

Tun o60pyfoBaHus

YacTb 060pyfoBaHus

TunoBble 3Ha4YeHus
ANns ycnosuii, npu
KOTOpbIX pasmep
OTBEPCTUSA YTEUKU
He yBenunuutcs, S,
MM2

OueHKa yTeuku

Tunosble 3HaYeHNA
015 yCNoBuin, npu
KOTOPbIX pasmep
OTBEPCTUSA YTEeuKkn
MOXET YBE/IMUYNTLCA,
S, Mmm2

Tunosble 3HaYeHUsa ans
YCNOBWIA, MPU KOTOPbIX
pasmep OTBEPCTUS yTeuku
MOXET YBENMNUNTLCS
[0 KaTtacTpoguyeckux
pasvepos, S, MM2

YnnoTHsawowme
3M1EMEHTbI Ha
OBUXYLLMXCA Npn
BbICOKOI CKOpO-
CTW YacTax

LleHTpo6exHble Hacocbl u
KoMmnpeccopblO

He npumeHsieTcsa >1p805 OnpepenseTca Ha OCHO-
BE [aHHbIX M3roToBMTENS
060pyA0BaHus, HO He Me-

Hee, yuem 5 mm2d' e

a PekoMeHayeMble nonepeyHble ceveHusi OTBEPCTUIA A1S1 KOMbLEBbIX COEAUHEHNIA, Pe3b6oBbLIX COeAMHEHUN, KOM-
MPECCUOHHbIX COEAUHEHUI (Hanpumep, MeTas/IMyeckue KOMNPECCUOHHbIEe (UTUHIM) U BbiCTPOPA3bEMHbIE COefuHe-
HUA Ha TPy6oNpoBOAax C MasibiM BHYTPEHHUM ANAMETPOM.

b DTOT MYHKT OTHOCMTCS He K MOSIHOMY OTKPLITVIO K/anaHa, a K pas/iniHbIM yTeYkam M3-3a HEMCNPABHOCTU 3/1EMEH-
TOB KnanaHa. 151 KOHKPETHbIX NPUMEHEeHU MOXeT NoTpe6oBaTbCA OTBEPCTME C MONepeUHbIM ceveHnem 6ofblue, Yem
npeanaraercs.

c MopLUHEBbLIE KOMNPECCOPbI: KOPMYC KOMMpeccopa v LMAMHAPbLI 06bIYHO HE NPOTEKAKOT, a YNJIOTHEHNS MOPLUHEBOrO
LITOKA U pas3fiMuHble cCoeauHeHnst Tpy6 B TEXHO/IOTMUECKO CUCTEME MPOTEKAIOT.

d JlaHHble Npou3BoaMTENs 060pyAOBaHUA: ANS1 OLEHKN BO3AelcTBUS TpebyeTca COTPYAHWYECTBO C Npou3BoanTe-
neM 060py/l0BaHNS B C/lyyae OXu4aemoro otkasa (Hanpumep, Haauume yepTtexa ¢ AeTanssMu, OTHOCALWMUMUCA K yNnioT-
HUTENbHBLIM YCTpoiicTBam).

e KoHdurypaumus TEXHO/IOTMYECKO YCTAHOBKU: NpY OMNpefenieHHbIX YCMOBUSX (Hanpumep, npefBapuTesisHoe Wuc-
cnefoBaHye) onepaTuBHbIA aHanus gns onpeaeneHns MakcuMasibHO A0NYCTUMOM CKOPOCTU Bbi6GpOCa roployero Belle-
CTBA MOXET KOMMNEHCMPOBaTb HEXBATKY AaHHbIX OT M3roTOBUTENs 060pya0BaHUS.

MpumeyaHune — [pyrne TUNOBblE 3HAYEHUS UM PEKOMEHAALMM MO YC/IOBUSAM 3P03UM U pPaspyLUeHus Takke
MOXHO HaliTy B HaLMOHasIbHbIX WX OTPac/eBbIX npaBuiax, OTHOCAWMXCSA K KOHKPETHLIM MPUMEHEHUSIM.

Bonee HU3KME 3HAUYEHUS B AnanasoHe crefyeT Bbl6upath A5 naeasnbHbIX YCI0BUl, B KOTOPLIX BEPOSITHOCTb OTKa3a
Mana, HanpumMep 3KcrnayaTauus npyu XapakTepucTukax 3HAUUTENIbHO HIDKe 3afaHHbiX. Bonee BbICOKME 3HAYeHWs B gua-
nasoHe crieflyeT BblGUpaTth TOrAa, Korga ycnoBus akcnayataumm 67mskn K 3afaHHbiM 1 He6naronpusiTHble yCnoBus, Takme
KaK BUbpauus, kosie6aHus Temnepartypbl, NJ0X1Me YyCNOBUS OKpyxXatolleli cpeabl v 3arpsi3HeHNe rasoB, MOryT YBE/IMYNTb
BEPOSATHOCTbL 0TKa3a. Kak npaBuio, aBTomatuyeckasl ycTaHoBka TpebyeT 0co60ro BHUMaHMs, YTo6bl U3GexaTb ClieHapueB
cepbe3HbIX HeucnpaBHocTeld. OcHoBaHWe A5 BbIGOpa pasMepa OTBEpPCTUA AO/IKHO GblTb Hag/exalwyMm o6pasom 3ao-
KYMEHTMPOBaHO.

B.6 Buabl yTeukm

Ha pucyHke B.1 npuBegeH obwwuii xapaktep pasnnyHbIX TUMOB YTEUKN.
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B.7 CKopoCTb yTeuku

B.7.1 O6wwe TpeboBaHnA

CKOpPOCTb YTEYKN 3aBUCUT OT TakMx NapamMeTpoB, Kak:

a) Xxapakrep u TUM yTeuku

3T0 CBSI3aHO C PU3NYECKMMUN XapaKTepUCTUKaMn UCTOUHUKA YTEUKM, Hanpumep, OTKpbiTas NOBEPXHOCTb, HerepMe-
TUYHbIA hnaHewy, U T. 4.;

6) CKOPOCTb YTEUKN

[na [aHHOTro MCTOYHMKA YTeukM CKOPOCTb YTEYKM yBENWYMBAeTCH C yBe/IMYeHWeM fdaBfeHus yteuku. [lo3BykoBas
CKOpPOCTb YTEUKM rasa 3aBUCUT OT pabouero faBneHusi. Pasmep o6naka ropitoyero rasa Wiy napa onpenensietcs cko-
POCTbIO FOPHOYEro rasa uavM napoBblgenieHneM 1 CKOpoCTblo pasbasneHus. a3 u nap, BbICBOOOXAAOWMECH U3 YTEUKU C
BbICOKOI CKOpOCTbIO, YB/IEKAIOT BO34YyX M MOTYT camMopacTBOPWUTLCS. PacnpocTpaHeHue B3pbiBOONACHON ra3oBoii cpegpl
noYT! He 3aBMCUT OT BO3AYLUHOrO NOTOka. Ecnn BelwecTBO BbiGpachiBAeTCA C HU3KOM CKOPOCTbIO UM €C/IM ero CKOpocCTb
yMeHbLUaeTCcsl M3-3a CTONIKHOBEHUSI C TBEPAbIM NPeaMEeTOM, OHO 6yAeT NMepeHOCUTbCS BO3AYLUHbIM MOTOKOM, W €ro pas-
6aBsieHne 1 cteneHb ByayT 3aBUCETb OT NOTOKa BO34YXa,

B) KOHLEeHTpauus

Macca BblenseMoro roployero BellecTsa yBenMyMBaeTCs C KOHUEHTpaLmeii roployero napa Wam rasa B BbICBOGOX-
Jawolelica cmecwy;

r) NeTyyecTb roproyei XunakocTu

3T0 CcBA3aHO [NaBHbLIM 06pa3oM C AaBfeHWEM napa W aHTanbnueld (Tennom) napoobpasoBaHusi. Ecnu gaBnexve
napa Hen3BeCTHO, TOUKY KUMEHWs U TeMMepaTypy BCMbILLKA MOXHO UCMO/b30BaTh B KAYECTBE OCHOBAaHWS.

B3pbiBoOnacHas cpefa He MOXeT CyLecTBOBaTb, €C/IM Temnepartypa BCMbIWK/A Bbille COOTBETCTBYHOLLEIO MaKcu-
MaslbHOro 3Ha4YeHUsi TemnepaTypbl roployelt XMAKocTn (CM. npuMevaHue 1). UeM Huxe Touka BOCM/iaMeHeHusi, Tem 60/1b-
e MOXeT ObITb MPOTAXEHHOCTb 30Hbl. OfHAKO ecsiv ropryee BeLecTBO BbICBOOOXAaeTCcsA B (hopMe TymaHa (Hanpumep,
npu pacnblfieHnn), MoxeT 06pa3oBaThCs B3pbiBOONAcHas cpefa HUxe TOUYKU BOCM/IaMEeHEHUs1 BELLeCTBa.

MpumeyaHne 1— Ony6/MKOBaHHbIE TAG/IMYHbIE N 3KCNEPUMEHTA/IbHbIE AaHHblE O TEMNepaType BCMbILWKNA He
BCcerga oTo6paxaroT TOUHblE 3HAYEHUS, U laHHble UCMbITaHWA MOryT OTAMYaTbCS. ECNKM TOYHble 3HAYEHMs TeMnepaTypbl
BCMbILUIKN HEN3BECTHbI, AOMYCKAETCA HEKOTOpasi NOrPEeLLHOCTb B 3afaHHblX napameTpax. 3anac Temnepatypbl £ 5 °C ans
YMCTbIX XNAKOCTEN — 3TO 6O/LLIONK 3anac, a A/ CMecei OH ABNSAETCSA 0ObIUYHbLIM.

ECTb ABa U3MEPEHUS TemnepaTypbl BCMbILIKW: 3aKpbITas yYallka W OTKpbiTas 4allka. [ 3akpbiToro o60pyAoBaHus
(W 4TOGbI MMeTb 60/bLUKI 3anac 3HAYeHUst TeMmnepaTypbl) UCNOMb3yeTca TemMmnepaTypa BOCN/IaMeHeHUs B 3aKpbITON yall-
Ke. s roptoyeid XnaKocTy B OTKPbITON Yallke AOMyCKaeTCs WCMo/sb30BaTh TEMNEPATYPy BCMbILWKMA B OTKPbITON Yallke.

MpumeuyaHue 2 — HekoTopble XWUAKOCTU (HANPUMEpP, HEKOTOPLIE FaslofeHMPOBaHHbIE YIeBOA0POAbl) HE 06-
najaloT TeMnepaTypoit BCMbIWKK, XOTS OHU CMOCOGHbLI CO3AaBaTh B3PbIBOOMNACHYIO ra3oBylo cpeay. B aTux cnyvasix paBHoO-
BECHYI0 TEMMNepaTypy XUAKOCTW, KOTOpash COOTBETCTBYET HACLILEHHOW KOHLUEHTpauuM Ha HWKHEM KOHLEHTPaLMOHHOM
npegene pacnpocTpaHeHust NaameHu, cieayeT CPpaBHUTL C COOTBETCTBYIOWEN MaKCMMasibHOW TeMnepaTypoil XUAKoCTH;

[) TemnepaTypa Xu4KOCTu

[MoBbiWeHWe TemnepaTypbl XWAKOCTU yBeNuuMBaeT AaB/ieHWe napa, TeM caMblM YBenuumMBas BbIGPOC CKOPOCTU
13-3a ucnapeHus;

€) TemnepaTypa XWAKOCTU MOXeT 6biTb YBe/M4eHa nocsie ee BbiNycka, Hanpumep C NOMOLLbIO ropsyein noBepx-
HOCTM WM BbICOKOW TemnepaTypbl OKpyxarLieii cpedbl. Mpu ncnapeHnn Takxe 6yaeT TEHAEHLMA OXNaXA4EHNS XUAKOCTN
[0 Tex nop, noka He 6yAeT AOCTUTHYTO COCTOSSHWE PaBHOBECUSA Ha OCHOBE NOABOAMMON 3HEPIMM N IHTANBbNUN XULKOCTH.

B.7.2 VIHTEHCUMBHOCTb YyTEYKN

B.7.2.1 O6wue TpeboBaHus

PopmMy/ibl 1 METOAWKN OLEHKM, NMpeAcTaB/IeHHbIe B fAHHOM MPUIOXKEHUN, He NpefHasHa4veHbl A1 UCNOob30BaHNsA
Ha BCex yCTaHOBKaXx W NPYMeHUMbI TO/IbKO B ONpeAeneHHbIX YC0BUSAX, YKa3aHHbIX B KaKA0M pasgene.

MpumeHeHne dopmMyn No3BOMSET NOAYYUTb OPUEHTUPOBOYHbIE pe3ysbTaTbl, YTO CBA3AHO C OrpaHWyYeHUs MU, BO3-
HUKaKOLWUMK NPpU NOMbITKE ONMcaTh CI0XKHbIE AB/IEHMS C MOMOLLbIO YNPOLLEHHbIX MaTeMaTnyecknx Mogeneii. flonyckaetcs
TaKke NpUMEeHATb Apyrve MeTodbl pacyeTa.

Cnegylolne npvMepbl NOKasblBaKT 3HAUYEHNS MHTEHCUBHOCTM YTEUKM FOPoUnNX XuakocTeli u rasos. bonee ToyHas
OLEeHKa WMHTEHCMBHOCTM YTEUYKM BO3MOXHA C YYETOM XapaKTepUCTMK Mt0ObIX NPOEMOB M BA3KOCTM XWUAKOCTM WM rasa.
[JanbHelilee yTOYHEHNE OLEHKN MHTEHCMBHOCTU yTeukn 6yfeT JOCTUTHYTO C y4eTOM CBOWCTBA N0ObIX NPOEMOB U BA3KO-
CTU XUOKOCTU UK rasa. BA3KOCTb MOXET 3HAUYUTENIbHO YMEHbLUWUTL CKOPOCTb YTEUKW, eCnN A/IMHa NpoemMa, Yyepes KoTopoe
BblAeNSeTCa roproyee BeLecTBo, 60/blle, YeM WKpMHA npoemMa. ATU hakTopbl 0ObIYHO YUUTLIBAKOTCA B KO3(hbdmuneHTe
pacxoga (Cd< 1).

KoathduuneHT pacxoga Cd siBNsetca aMNMpUYecKUM 3HaYeHueM, MOoSyYeHHbIM Ha OCHOBe psifa 3KCMepUMEHTOB
[ONA KOHKPETHbIX C/lyYaeB YTEYKM U AN KOHKPETHbIX AeTanel otBepcTuii. B pesynbtate Cd MOXeT NpuMHUMaTb pasHble
3HaYeHNsa 4715 KaXO0ro KOHKpPeTHOro cnyyas ytedku. KoadpduuymeHT pacxoga Cd (He meHee 0,99 — ansa npe4meToB C OT-
BEPCTUAMMN NPaBUIbHON (DOPMbI, HaNpUMep 475 BEHTUAALMOHHbLIX OTBEPCTUiA, 1 0,75 — AN HecTaHOAapTHbLIX OTBEPCTUIA)
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MOXeT ObITb JOCTATOYHO TOUYHBLIM MPUBAMKEHHBIM 3HAYEHWEeM, ec/n Apyras COOTBETCTBYOLLAs UH(OpMaLNUs OTCyTCTByeT
N9 NPOBEeAEHUs OLLEHKN.

Ecnn Cd npumeHseTcs 418 pacyeToB, UCMO/Ib3yeMOe 3HaueHne JO/MKHO NPUMEHSATLCA CO CCbIIKOW Ha noAgxoasiiee
PYKOBOACTBO MO NMPUMEHEHMIO.

B.7.2.2 VIHTEHCMBHOCTb YTEYKMN XWUIAKOCTU

WNHTEHCUBHOCTb YTEUKM XNAKOCTU, Kr/C, OLLeHMBAIOT No hopmyie

W - CdS”2p mAp. (B.1)

Janee HeobxoAMMO onpefesiTb UHTEHCMBHOCTb UCNapeHns BbICBOOGOAUBLUENCS XUAKOCTU. YTeuka XUAKOCTU MO-
XET NpoucxoauTb B pasHbix dopmax. MNpupoga yTeukn n KoNM4yecTso obpasytolerocs napa wav rasa Takxe 3aBUCAT OT
MHOTMX pakTopoB. MpuMepbl yTeuku BKIOYalOT B cebs:

a) AByxasHy yTeuky (T.e. KOMOBUHMPOBAHHYIO YTEUKY XUAKOCTU U ras3a). XXUAKOCTU, Takme Kak CXMXKEHHbIN He-
(PTAHOW ra3, MOryT HaxoAUTbLCA B ra3006pasHON 1 B XNAKONM ha3e HeNoCpeACTBEHHO nepefj OTBEpPCTMEM, Yepe3 KoTopoe
NPOUCXOANT yTeYka, WM Moc/e BbIXOAa U3 HEro BCNeACTBME PasHbIX TEPMOAUHAMUYECKUX WM MEXAHUYECKUX B3anMO-
AelcTBMil. 3TO MOXET MPUBECTM K 06pa30BaHMI0 Kanesb WU CKONMEeHWI XUAKOCTW, B pesynbTaTe Yero nocrnedyert KuneHue
XWNAKOCTKW, koTopoe ByaeT cnoco6cTBOBaTbL (HOPMUPOBAHUIO NAPOBO3AYLLHOrO obnaka;

b) ogHOMha3Hyl0 yTeuKy HeBOCM/IaMeHALWeRCa XUAKoCcTU. ONA XUAKOCTER C BbICOKUMMU TOYKaMK KuneHus (Bbiwe
Temnepartypbl cpefbl) 3HaUNTENbHYI0 YacTb yTeUkM OObIYHO COCTAB/IAET XUAKNA KOMMOHEHT. 3Ta yTeuka MOXeT NpoMCcXo-
ANTb B hopMe Mesfikux Kanesb, 06pasyloLwmxcs nog eincTesnem cTpyn. BoligeneHme napa 6yget 3aBuceTb OT 06pa3oBaHus
CTpyn 1 ncnapeHmna U3 ToUKN yTedykn, ot MesiKux Kanesab WUnan n6boro nocnepytouiero ckonneHna XXugkocTtu.

M3-3a pasHoob6pasnsa ycnoBuii U NnepeMeHHbIX B HACTOSILLEM CTaHAapTe He NPUBOAUTCA MeTOoAMKa OLEHKW YC/0BUiA
o6pa3oBaHua napa. MNpy ucnonb3oBaHUKM cTaHgapTa creayeT TwaTebHO BblibnpaTb NOAXOAAWY MOAe b, YUNTbiBas BCe
OorpaHnyeHns 3Toil Modenu Wnuam NpuMeHas HagnexalyMm ob6pa3oM KOHCepBaTMBHbIA MOAXOL C MO6bLIMY pesynbTaTtaMu.

B.7.2.3 VIHTEHCUBHOCTb yTEYKM rasa wuam napa

B.7.2.3.1 O6uwue TpeboBaHus

MpuBeAeHHble Hke (HOPMY/ibl MO3BOMAIOT MOMYYUTb MPUEMSIEMble OLEHKW WMHTEHCUMBHOCTM yTeuku ras3oB. Ecnu
N/IOTHOCTbL rasa NpuMenmxaeTca K MIOTHOCTM CXMXKEHHOrO rasa, TO YTEYKy C/ieflyeT paccMaTpuBaTb Kak [AByx(asHylo
(B.7.2.2).

MHTEHCUBHOCTb YTEUKM rasa 13 pesepayapa MOXHO OLEHUTb Mo agmabaTUyeckoMy pacluMpeHnto naeanbHoro rasa,
€C/In NNOTHOCTb rasa noj AaBNeHVeM 3HAYUTENIbHO MEHbLUE NIOTHOCTU CXMXKXEHHOro rasa.

CKOpOCTb BbICBOOOXAAeMOro rasa perynvmpyeTcs 3ac/IOHKOl (CKOPOCTb 3BYKa), €Cn AaBfieHne BHYTpW pesepByapa
C rasom 6onee pc (kputuyeckoe gasneHue), Ma:

(B-2)
[na naeanbHOro rasa foOMNyCcKaeTcs UCNoNb30BaTb YpaBHEHME
Mcp-R
MpumeuvyaHne — [Ona 60AbLIMHCTBA A30B NPUOGIMXKEHHOE 3HavyeHue pc * 1,89 pa 06bIYHO NPUMEHSAT NS

ObICTPOI OueHKN. KpuTnyeckne gaBneHnss 06bl4YHO HU3KME MO CPAaBHEHMWIO C BO/bLUMHCTBOM O6bIYHbLIX pabounx gaBreHuii,
NPUCYTCTBYHOLMX NPU NPOU3BOACTBEHHbIX MpoLeccax. [laBfeHne HKe KpUTUYeCcKOro AaBsieHns obbluHO HabngaeTcs B
KOHEeUHbIX ra3oBblX IMHUAX AN CKMraloLero obopyaoBaHus, HanpyMep HarpesaTesnun, neuun, peakTopbl Neyeld cxuraHns,
ncnapuTenei, naporeHepaTopoB, KOT/I0B W APYroro TEXHOMOrMYeckoro obopyfoBaHus. Takoe AaBfieHue Takke MOXHO
HaliTu B pe3epByapax A5 XpaHeHUsi Npu aTMOCHEPHOM AABMEHUN C YMEPEHHbIM U36bITOYHLIM AaB/ieHNeM (06bIYHO [0
50 klMa).

B cnepyowmx copmynax KoapuumeHT cxmuMaeMocT Ana naeanbHbiX ra3os paseH 1,0. 1nA peanbHbIX rasos
KO3 PULMEHT CXMMAEMOCTU NPUHMMAET 3HAYEHNA HKEe UK Bbilwe 1,0 B 3aBUCMMOCTM OT TMNa rasa, AaB/ieHus u remne-
patypbl. 15 HU3KOTO ¥ cpegHero gasrieHns Z = 1,0 MoxeT OblTb MCNOMIb30BAHO Kak pasyMHOe NpubvXeHHOoe 3HavyeHune.
[ins 6onee BbICOKMX faBneHuid, Hanpumep Bbiwe 50 6ap, rae TpebyeTcs NOBbILWEHHAs TOYHOCTb, CeayeT NPUMEHATh pe-
a/TbHbIA KO3 PUUMEHT CKMMaeMOoCTH. 3HaYeHUsA KOahPULMeHTa CXMMAEMOCTN MOXHO HalTKN B CNPaBOYHON nutepartype
no cBoOiicTBaMm rasa.

B.7.2.3.2 VIHTEHCMBHOCTb YTEUKWN rasa npu npegenibHon CKOPOCTU €ro ncteyeHuns (403BYKOBasi CKOPOCTb YTEUKM)

MpepenbHas CKOPOCTb BblAe/IeHNS ras3a paBHa CKOPOCTW 3BYKa A1 AAaHHOro rasa. 310 MakcMmasbHasa TeopeTtuye-
CKasi CKOPOCTb MUCTEYEHUS.
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MHTEHCMBHOCTb yTeuk/ rasa u3 KoHTeliHepa, Kr/c, Npu npegenbHol CKOPOCTU BblAENIEHNUS MOXHO onpefenuTb ¢ no-
MOLLbI0 hopmy/ibl

wg=casp M ¥ 1 PajT'l)'T 5.3

yZRT y—1 p
O6beMHsbIli pacxog rasa, m3c, paBeH
on (B-4)

PaM
roe Pg = Kr/m3.

MpumeuyaHune — Ecnu TemnepaTypa rasa B BbllyCKHOM OTBEPCTUM MOXET 6biTb HUXE TEMNEepaTypbl OKpYXato-
et cpeabl a, 3T0 YAaCTO MCMOMbL3YETCs Kak paBHas TemMnepaType rasa, 4tobbl 06ecnednTs NpUBAMKeHHoe 3HaueHue ans
ynpoLieHnsl pacyeTos.

B.7.2.3.3 VIHTEHCMBHOCTb YTEUKM rasa npu CKOPOCTU €ro UCTEYEHUSA HUXEe npenefibHoW

JonpepgenbHan ckopocTb BblgesieHus rasa (cM. B.7.2.3) — 3TO CKOPOCTb €ro UCTEYEHUS HUXKE CKOPOCTW 3ByKa AN
OaHHoro rasa. flaHHoe 3HayeHne — MakcuMasibHasA TeopeTuyeckasi CKOPOCTb NCTEYEHNS.

CKOpOCTb BbleneHns rasa U3 KoHTelHepa, kr/c, 6e3 ee noraweHns MOXHO onpeaesimTb C MOMOLLb hopMy bl

(y+1)/(y-1)

M
Wp =Cdsp. B-5
A P ZRT y+1 (B9

B.7.3 CKOpOCTb uCnapeHusi C NOBEepPXHOCTU

MOBEPXHOCTW UCNAPEHNS MOTYT ObITb PE3Y/bTATOM Pa3NMBa XUAKOCTU UK YTEUKM B OTPAHUYEHHOI 30HE WU/W YacTu
TEeXHO/I0rMYecKol CUCTeMbl, B KOTOPOIA roproyas XWAKOCTb XpaHuTcs unv obpabaTbiBaeTcs B OTKPbITOM cocyfe. OueHka B
3TOM pasfesnie He NPUMEeHSIeTCA K pas3finBam C TOHKO MOBEPXHOCTU, Tak Kak He NPUHUMAaOTCA BO BHUMAHWE KOHKPETHble
thakTopbl, KOTOPbIE MOTYT UMETb OTHOLLEHWE K TAKUM pasnnBam, Hanpumep TepMoAuHaMUYeckuii BBOA C NOBEPXHOCTH, Ha
KOTOPOIi NPosnTa XNAKOCTb.

MpumeyaHune 1— MoBEPXHOCTb, BO3HUKILIAS BCMEACTBME KATACTPOMUUECKOro oTkasa, He BXOAWUT B 06/1acTb
NpYMEHEHNS HACTosLLero cTaHaapTa (cMm. pasgen 1).

B OTHOLIEHUN NPUBEAEHHON HWXE OLEHKW CAeNaHbl cneayrLlme npeanosioxXeHns:

- roptoyee BeLLeCcTBO McnapsieTcs, a He KUNuT, ¥ Wweliy HaxoauTcs nNpu Temnepartype okpyxawlleli cpeabl (haso-
Bble ¥ TEMMNepaTypHble U3MEHEHWS MOTYT Bbl3BaTb M3MEHEHWS B AWCMEPCUN 1 CKOPOCTU UcnapeHus);

- mpegnonaraeTcs, 4To McnapsloLeecs ropioyee BeLEeCTBO MMeeT OTHOCMTENIbHO HU3Koe AJaBfieHue napa, cnepo-
BaTe/lbHO, KOHLEHTpauus Ha naowaay NOBEepXHOCTU Takke HU3Kasi U CMecb BO3jyxa € napom obnagaeT HelTpasibHoM
nnaByyecTbio;

- NOBEPXHOCTb XNAKOCTW rNy6uHON 1 cM B6bICTPO obpasyeTcs;

- MOBEPXHOCTWN MOTYT UCNapATbCA B YC/IOBUSX OKpyXatowei cpeabl. Torga cCKOpoCTb McnapeHus, Kr/c, MOXHO oue-
HUTb cornacHo topmyne

18,3 10-3uw°'7% p vM 0667
A =

FTT (8.6)

MpumeyaHnune 2— [laBneHne napa MOXHO OLEHUTbL pas/IMyHbIMU MeTOA4amMu, Harnpumep Ha OCHOBE (POPMYyIibl
AHTyaHa.

MpunmeuvaHune 3 — lNpegnonaraercs, YTo AaB/ieHNe napa nNpu temnepaTtype kuneHus coctasnaet 101 325 Ma.
MockonbKy NIOTHOCTb Napa, Kr/m3, coctaBnseT

Pam
PO~ R

Torga o6bEMHasi CKOpoCTb UcnapeHus, M3/c, NPUBAN3NTENBHO paBHA

18,15 10-8uy 28y |,

Qn 10333 T (B7)
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MpumeuaHue 4 — MOCKONbKY PVYyBeNMUYMBAETCS NPU YBEMUEHUM TEMNEPATYPbI XUAKOCTW, CKOPOCTbL Ucnape-
HUA B KOHEYHOM WTOre yBENUUMBAETCA Npu yBenYeHun TeMnepaTypbl Xugkoctu T.

Ecnu npegnonoxuTb, 4TO niowanb NOBEPXHOCTU ucnapeHust coctaensieT 1,0 M2, CKOPOCTb BETPA Y NMOBEPXHOCTU
6acceliHa paBHa 0,25 M/c 1 TemnepaTypa XWAKOCTU paBHa TeMMepaType OKpyxarLlei cpefbl, Toraa 06bemMHas CKOpoCTb
ncnapenusi, m3c, byget

_ 6,15-10-» p,
we ~  40.333 (B.8)

PeanbHas nnowanb NOBEPXHOCTW A0/KHA 3aBMCETb OT KO/IMYECTBA NPOSIMTON XWAKOCTU U MECTHbIX YC/MOBWiA, Ha-
npuMep YK/I0H M HacbiNb Ha MecTe pasfvsa.

CkopocTu BeTpa /19 OLEHKM CKOPOCTU MCnapeHns O0/HKHbI COOTBETCTBOBATL CKOPOCTSAM BeTpa Mnpu NocrenyoLmx
pacueTax AN oueHkn cteneHn pasbasnerus (cm. C.3.4). MNpu ycuneHun BeTpa ero CKOPoCTb YBESIMYUT UCMapeHue, HO B
TO X€ Bpems 3TO Cnoco6CTByeT pa3bas/ieHN0 roproYero rasa uam napa.

PucyHok B.2 — YpenbHas 06beMHas CKOpOCTb UCMapeHnst XnAKoCcTel

[Junarpamma Ha pucyHke B.2 ocHoBaHa Ha dpopmyne (B.8). 3HaueHus Ha BepPTMKa/IbHOW OCU OTHOCATCA K Miowaamn
noeBepxHocTu 1,0 M2. TakuMm 06pa3om, CKOPOCTb UCMApPeHUst NonydaeTcs NyTemMm YMHOXEHUSI 3HAYeHusl Mo BepTuKaslbHOM
0CM Ha peasibHyto NnnoLiafb NoOBEPXHOCTU.

CkopocTb BeTpa 0,25 m/c xapakTepHa Ans MeTeoposIorMyeckoro WTUs YyTb Bbille YPOBHS 3eMu. Kak npasuno,
9TO HaUXyALIWiA cnyvail paccenBaHua napa, HO He HaMXyALWiA crydail 0OTHOCUTENbHO CKOPOCTU UCMapeHus.
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3HaueHue JaBfeHnsl napa no ropu3oHTasIbHOV OcK cnedyeT 6paTh A1 COOTBETCTBYHOLLEH TeMnepaTypbl XUAKOCTH.
MpumeyaHune — Aunarpamma AeiicTBUTENbHA TOMBLKO 4715 aTMOCHEPHOro AaB/IEHUs.

B.8 YTeuka 13 NpoeMoB MOMELLEHNIA

B.8.1 O6Luue nonoxeHns

MpuMepbl NPOEMOB B NOMELLEHUAX U CTEHaX, NpuBoANMble B B.8.2 1 B.8.3, He npegHasHavyeHbl 415 0653aTebHOro
NPYMEHEHUS, TakK Kak MCTOUHUKM YTEeUKN MOTYT U3MEHATLCSA B 3aBMCMMOCTU OT KOHKPETHON CUTyauuu.

B.8.2 lNMpoemMbl Kak BO3MOXHblE MCTOYHMKN YTEUKUN

Mpoembl Mexay 30HaMu crefyeT paccMmaTpuBaTb Kak BO3MOXHbIE UCTOYHUKN YTEYKMN.

CTeneHb YyTe4dKn 3aBUCUT OT:

- Knacca npunerawLein 30Hbl;

- 4acToTbl U ANUTENIbHOCTU HAaXOXAEHWS NPOEMOB B OTKPbITOM COCTOSIHUMK;

- ab(PEeKTUBHOCTN CPEeACTB, UCNOAb3YEeMbIX ANS YNNOTHEHWA UNN COeUHEHWI;

- Pa3HOCTW 3HAYEHWUI JaBNEHUA Mexay 30Hamu.

B.8.3 Knaccudmkaymsi npoemoB

Mpoemsbl nogpasaensaoT Ha Tunbl A, B, C, D B COOTBETCTBUN CO CNeAylLWUMN NpusHakamu.

Mpoembl TMNa A, oTnYaKoLWmecs No xapakrepuctukam ot npoemos Tunos B, C nau D.

MNpumepsbl:

- OTKpbITblE OTBEPCTMA ANA AOCTyna unyM nogsofa ceTei, HanpuMmep BEeHTUNAUMOHHbIE Kopoba wan Tpy6bl, Npoxo-
AfWwmne yepes CTeHbl, NMOTOJSIKU U MONbI;

- 4acTo OTKpPbIBAEMbIE MPOEMbI;

- CTaunoHapHble BEHTUTALNOHHbIE OTBEPCTUA B NOMELLEHNAX, CTPOEHNUAX N aHa/l0TN4YHble NMPOeMbI.

Mpoembl TMNa B — HOpMasibHO 3akpbiTble (Hanpumep, aBTOMaTUYECKM 3aKkpbiBawolnecs) U pefko OTKpblBaeMble
NpOeMbl, XOPOLIO YNIOTHEHHbIE B 3aKPbITOM COCTOSIHUM.

Mpoembl TNa C — HOpMasibHO 3akpbiTble (HanpuMmep, aBTOMaTUYeCKU 3akpbliBalolnecs) U pefko OTKpblBaeMble
NpoeMbI, XOPOLUIO YN/IOTHEHHbIE C MOMOLLbIO COOTBETCTBYHOLMX NPUCNOCOBMEHUA (HanpuMep, MPOKIagoK) no Bcemy ne-
pyMeTpy, WK coyeTaHue Nocsef0BaTe/lIbHO PacnosIOKEHHbIX 4BYX NPOEMOB TUna B ¢ He3aBMCMMbIMU NPUCNOCOBNEHUAMMN
ANns aBTOMaTU4eCcKoro 3akpbITus.

Mpoembl TMNa D — HOpManbHO 3aKpbiTble, COOTBETCTBYIOWME Nnpoemy Tuna C, OTKpbiBaeMble TOIbKO C MOMOLLbIO
crneymasnbHbIX MHCTPYMEHTOB WM B @aBapUMHbIX CUTyaunsax. STO XOPOLLIO YNJOTHEHHbIE NPOEMbI, HanpuMmep ceTeBble Npo-
Xoabl (BEHTUNALMOHHbIE KOpoba, Tpybbl) uayM coyeTaHve nocnefoBaTeslbHO PacnoOXEeHHbIX 04HOro npoema Tuna C,
npuerarwLero K onacHoi 3oHe, 1 04HOr0 NpoemMa Tuna B.

B tabnuvue B.2 ykasaHO B/vMAHME TuMNa Npoema Ha CTeneHb YTeuku, ec/im 30Ha onpejesieHa BBepx OT npoema.

Tab6nuya B.2— BnuaHue Tvna npoema Ha CTeNneHb YTeYKn

Knacc 30Hbl, 3 KOTOPOi BO3MOXHA
yTeuka roptoyero rasa unu napa 4yepes Tun npoema
npoem

CTeneHb yTeuYkn M3 NPOEMOB, paccMaTpuBaeMbIx
B Ka4eCTBe UCTOYHWKOB YTEYKN

MocTosiHHas
(MocTosiHHas)/MepBas
BTopas

BTopas /YTeuka oTcyTCcTBYET

MepBas

(MepBas)/BTtopas
(BTopas)/YTeuka oTcyTCcTBYET
YTeuka OTCYyTCTBYET

BTopas

(BTopas)/YTeuka oTcyTCcTBYET
YTeuka OTCYyTCTBYET

YTeuka OTCyTCTBYET

oO0Owm>» UTOwW>» UTOW>

MprMeyaHun e — YKazaHHble B CKOGKaxX CTENeHW yTeukn A0/MKHbI yCTaHaB/IMBATLCS C YH4ETOM YacTOThbl OTKPbITUS
Npoemos.

CTeneHb yTeUKM 13 NpoemMa MOXET ObiTb Takxe onpefesieHa COrMacHo OCHOBHbLIM MPUHLMNAM.
CTeneHb yTEUKM U3 MpoeMa MexAay BHYyTPeHHel KnaccuguuupoBaHHOi NAoWanKkoi ¢ ecTecTBEHHOW BeHTUNsAuuei
1 HEKNacCMMULMPOBAHHO BHELIHEN 30HO MOXHO ONpPeAenIUThb C yH4eTOM CTENeHN YTeUKN UCTOUHKMKA BHYTPU NMOMELLEHNS.
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MpunoxeHve C

(cnpaBo4Hoe)
BeHtunauyusa
C.1 CumBonbl
AL — 3gphekTBHAA naowaab NpoemMa C BETPEHON N 6E3BETPEHHOM CTOPOHbLI, €CAN MPUMEHNMO, M2;
A2 — noJie3Has nnowaib npoema Cc BeTpeHON 1 6e3BeTPEHHON CTOPOHbLI eCAv MPUMEHUMO, M2;
Ne — OkBUBaneHTHaa ahdekTuBHas naowanb NpoemMa Cc BeTpeHol 1 6e3BeTPeHHOl CTOPOHbI Ha OAMHAaKO-
BOV BbICOTE WM ANA HWKHEro npoema, ecnv NpYMeHnMo, M2;
C — yacToTa CMeHbl Bo3gyxa B nomelyeHuu, C~1;
ACp — K03(hhMLUMEHT gaBneHns, xapakTepHbllii AN cTpoeHns (6e3pasMepHblit);
Cd — koathpmumeHT pacxopa (6e3pasMepHblil), xapakTepHblii AN KPYMHbIX BEHTUASALUMOHHBLIX OTBEPCTUiA
(BXO4 WM BbIXOA); yYUTbIBAET TYPOY/EHTHOCTb M BA3KOCTb, 06bI4HO OT 0,50 go 0,75;
f — Hea((eKTUBHOCTb BeHTUIALMK (6e3pa3mepHas);
il — ycKopeHune cBobogHoro nagexus (9,81 m/c2);
H — paccTosiHMe N0 BEPTUKa/IN MeXAy cepefnHaMy HWKHEro U BEPXHEro NpPoemMos, M;
LFL — HWXHWIA KOHLEHTPaAUMOHHLIA Npegen pacnpocTpaHeHus nnamMeHu;
M — MONfipHas macca rasa wiv napa, Kr/kmosb;
Pa — aTtmocdepHoe gasneHue (101 325 Ma);
Ap — nepenag gasfieHns, Bbi3BaHHbI BETPOBLIM WAN TemnepaTypHbiM Bo3geiicTeueM, Ma;
Qa — 06beMHsbIli pacxog Bo3ayxa, m3lc;
Q1 — 06ObeMHbIli pacxoj, Bo34yxa, NocTynaloLlero B noMeLeHne yepes otsepctus, m3c;
Qg — 06bEMHbI pacxog, ropioyero rasa oT UCToYHuKa, M3c;
Q2= Qi + Qg — 06bEMHbIN pacxof rasoBo3AyLLHOW cMecy, nokugawoLwein nomeweHne, m3c;
Qc — Xapaktepuctuka o6bema yteuku, M3c;
R — yHuBepcasibHas rasosas nocrtosHHas (8314,5 [x/kmonb K)
pa — MNJIOTHOCTb BO34yXa, Kr/m3;
pa — MNIOTHOCTb rasa uaM napa npu oKpy>XarLmnx ycnoBusax, Kr/ims3;
Ta — TemnepaTtypa okpyxawuleli cpegbl a, K;
rijn — TemnepaTtypa BHyTpu nomelieHus, K;
70ut — Temnepartypa cHapyxu nomelieHus, K;
AT — pasHuua Mexagy TemnepaTtypoii BHYyTpU u cHapyxu, K;
uw — CKOpOCTb BeTpa Ha 3aJaHHOl UCXOAHOW BbICOTE UM CKOPOCTb BEHTWUMALMU NPU 3a[aHHON YTeuke;
\/O — paccmaTpmBaeMblii 06beM (MOMELLEHNSA UINCTPOEHUS);
Wg — MaccoBasi CKOpoCTb BblGpOca roproyero BelecTsa, Kr/c, AN cMecei, yuuTblBaeTca TONbKO 06Lian mac-
ca ropitoyero BellecTBa;
Xb — dhoHOBas koHueHTpaumsa Xb, 06./06.;
Xcrit — Xenaemoe/KkpuTuyeckoe 3HauyeHne KOHUeHTpauumu roptoyero sewectsa (06./06.).

C.2 O6wue TpeboBaHUA

Llenbto 4aHHOTo NPUIOXeHWs SIBNsieTCs NpefocTaB/ieHne PyKOBOACTBA NO ONpPeAeneHnto Tuna 30Hbl U BO3MOXHOIA
MPOTSXKEHHOCTW YTEUKM rasa Wiav napa Cc NMoMOLLbI0 OLEHKW YPOBHSI PACTBOPEHUSA M PaccenBaHus AaHHOMO roptouero rasa
WK Napa Npu BEHTUASLUW WU ABUXEHWUN BO3adyXa.

YTeuka MOXeT NpMHMMaTb pas/ivuHble (OpPMbl B 3aBUCUMOCTM OT MHOIMX YC/OBWiA, K KOTOPbIM MOXHO OTHECTM
cnegyolme:

- MaTepuasn yTeuku: rasbl, napbl WM XUAKOCTH;

- yTeuka BHYTPU MOMELLEHUS UM CHAPYXW;

- CTPYsi CO 3BYKOBOW MM [O3BYKOBOW CKOPOCTbLIO, yTEUKA /IETYYMX Ta30B UM yTeuka B pesynbTate ucnapeHus;

- Ha/iMuMe UM OTCYTCTBUE NPENSTCTBUIA;

- MNOTHOCTL rasa WM napa.

WHdopmauusa, npeactaBnieHHas B JAHHOM MPUIOXKEHWUMW, MpefHasHauyeHa A4S PYKOBOACTBA MO OLEHKE YC/0BUiA
BEHTUAALMM W pacceuBaHusl AN ONpejesieHust TUNa 30Hbl B KAUECTBEHHbIX NokasaTtensx. HacTosiliee pykoBOACTBO Npu-
MEHUMO TOJIbKO B YC/IOBUSAX, YKa3aHHbIX B K&XAOM pasgene, W, ciefoBaTe/ibHO, He MOXET MPUMEHSTLCS KO BCEM ycTa-
HOBKaM.

35



MOCT 31610.10-1—2022

PyKOBO/AICTBO, NPUBEAEHHOE B HACTOSILLEM MPUIOXKEHUN, MOXET GbiTb MPUMEHEHO MNPY MPOEKTUPOBAHUKU CUCTEM
MCKYCCTBEHHON BEHTUAALMU U YCTPOWCTBE CUCTEM €CTECTBEHHON BEHTWUSILWU, MOCKOJIbKY OHU MMEIT NepPBOCTENEHHYHO
BaXKHOCTb [/151 06EeCneyeHns paccenBaHusi yTeukn ropiloymx rasoB ¥ NapoB B 3aMKHYTbIX MPOCTPAHCTBAX.

MpumeuyaHune — KpUTepuu BEHTUNAUMK A1 KOHKPETHOTO NPUMEHEHUS TakKe MOXHO HAlTW B HaLMOHA/bHbIX
CTaHZapTax WaM oTpac/ieBblX HOpMaXx.

BaxHo genatb pasnmume Mexay NOHATUAMU «BEHTWAAUMSA» (CucTema, C NOMOLLbI KOTOPOW BO34yX MPOHMKaeT B
NnomeLlleHne nayM 3amkHYTOe MPOCTPAHCTBO M NOKUAAET ero) U «paccenBaHne» (MexaHu3M, C NOMOLLbI KOTOPOro ob6aka
paccenBaloTcs). ITO pasHble MOHATUA, U OHM 06a MMelT 60/bLIoe 3HAYEeHNe.

[nsa yTeuek BHyTPU MOMELLEHMWI CTENEeHb ONACHOCTU 3aBUCUT OT YPOBHSA BEHTUSALMU, TUMNA BO3MOXHOIO UCTOYHMKA
rasa u CBOWCTB BbICBOGOAMBLIErOCS raza U 0CO6EHHO OT COOTHOLLEHMS NMIOTHOCTb rasa/ABuxyllas cuia rasa. B HekoTo-
pbIX CUTYyaLMsAX OMAacHOCTb MOXET 3HAYNTENIbHO 3aBUCETb OT BEHTUASALMN; B APYIMX — He 3aBUCETb BOBCE.

[Nna yTeuek CHapyXu MOHATUE BEHTUNSILUU HE NPUMEHSIETCA B CTPOrOM CMbIC/E C/I0Ba, U CTEMEeHb onacHocTu 6yaeT
3aBMCETb OT TUMa MCTOYHMKA YTEeUKW, CBOWCTB rasa 1 pacxoa OKpyxalllero Bo3gyxa. Ha oTkpbITOM BO3fyxe NpuCyTCTBUSA
BO3AYLUHOro MoToKa 06bIYHO AOCTATOYHO A5 06ecneveHns paccemBaHus 06O B3pbIBOONACHON ra3oBoli cpedbl, KOTo-
pasi MoxeT cpopMMpoBaThLCA Ha AaHHOM y4yacTke. B Tabnuue C.1 npuBefeHO PyKOBOACTBO MO CKOPOCTU BeTpa NS yTevek
CHapyxu.

3HaueHnsa napameTpoB B NpeAoCcTaB/IeHHbIX hopMynax creayeT Bbibupatb Tak, 4TOObl COOTBETCTBYHOLLUIA YPOBEHb
KOHCcepBaT/3Ma NpUHMMAascs € y4eTom 6o HeonpeaeneHHoCcTH. icxoasa M3 3Toro noaxofa KOHKpeTHble koadhdumumeH-
Tbl 6€30MaCHOCTM He yKa3aHbl.

C.3 OueHka BeHTUNAUUN U1 pa36aBneH|/|e, N BISAHME Ha B3pPblBOOMNaCHbI€ 30HbI

C.3.1 O6wwme TpeboBaHUA

Pa3mep o6naka roptoyero rasa wav napa v Bpemsi, B TEYEHNE KOTOPOro OHO COXPAHSAETCA Moc/ie OCTaHOBKW YTEYKH,
4acTo MOXHO KOHTPO/IMPOBaTb C NMOMOLLbID BEHTUNAUMU. [MoAxoAbl K OueHKe cTeneHun pasbasBneHuns, Heobxoaumble Ans
KOHTPONSI CTEMEHW M CTOMKOCTU B3PbIBOOMACHOW ra3oBOV cpefbl, NpMBeAEeHbl HKe. [lonyckaeTcs Takke MCNnosib30BaTb
Apyrie pacyeTbl HA OCHOBE aBTOPUTETHbLIX UCTOYHUKOB WM anbTepHaTUBHbIE (hOPMbI pacyeTa, Hanpumep BblYMCUTESb-
HOW rMApOANHAMUKNA.

Niobas oueHka cTeneHn pasbasfeHuss B NEPBYH0 oyepefb TPebyeT OLEHKN YCNOBUI OXWUAAEMOW yTeyku, BKIoYas
pa3mep UCTOYHMKA YTEUKM U MaKCHMasibHYl0 CKOPOCTb YTEeUKM rasa uan napa m3 UCToYHMKa (CM. npunoxeHue B). O6bIYHO
yKasblBaeTCs, 4TO Mpu MOCTOSAHHON yTeyke 30Ha umeeT knacc O, Npu yTeyke NepBOi CTeneHW — knacc 1, a npu yteuke
BTOPOi1 cTeneHn — knacc 2. OAHaKO 3TO He BCErAa Tak U MOXeT BapbMpoBaTbCA B 3aBWCMMOCTU OT CMOCOBHOCTU yTEUKU
CMEeLIVBaTbLCA C BO3YXOM, [OCTATOUHbIM N5 pa3baBrieHus [0 6e30MacHOro YpoBHS.

B HekoTOpbIX cnyyasx cTeneHb pa3baBneHus v NPUroAHOCTb BEHTUAALMM MOTYT OblTb HACTO/IbKO BbICOKUMU, YTO
B [leiCTBUTENbHOCTU B3pbIBOONACHASA 30Ha OTCYTCTBYET WM MPUCYTCTBYET B3pbIBOOMACHAs 30Ha NpeHebpexuTesbHO
Masioli NPOTSHKEHHOCTU. B anbTepHaTMBHOM Cryyae cTeneHb pas3baB/ieHnss MOXeT OblTb HACTOMbKO HWU3KOW, Y4TO pesysib-
Tupytowas 30Ha OyAeT 30HONM C MOHMKEHHbIM K/1acCOM, KOTOPbIA, C APYroii CTOPOHbI, MOXET 6biTb MPUMEHUM K CTENEHM
yTeuku (T. e. B3pbiBOOMacHas 30Ha kiacca 1 0T UCTOYHVKA BTOPOI CTeneHu). 3TO NPOMCXOAWT, Hanpumep, KorAa ypoBeHb
BEHTUALMM Takoi, YTO B3pblBOOMACHAs rasoBas cpeja COXpaHseTcs W Mef/ieHHO pacceuBaeTcs mocsie npekpalleHus
yTeuku rasa wnv napa. Takum o6pa3oM, B3pbiBOONACHaA rasoBas cpefa COXpaHseTcs Aofblie, YeM OXufjaeTcs ANa faH-
HOTO BMAA YTEUKM.

Pa3basneHne yTeuku onpepgenseTcsa B3avMOAENCTBMEM MIHOBEHHON CWMbl U ABUXYLLER CUMbl YTEUYKN W Cpefoi,
B KOTOPOI OHa pacceuBaeTcs. [4ns 6ecnpensTCTBEHHON CTPYIHON yTeukn, Hanpumep W3 BEHTUIALMOHHOTO OTBEPCTMS,
npeobnagaeT MrHOBEHHas cuna M3 CTpyM U nepBOHayasnbHOe paccevBaHue npeobnagaeT nNpu BO3LENCTBUM yTeukn Ha
cpeny. OfHako ecnu CTpyiiHas yTeuka MPOMCXOAMT C HU3KOM CKOPOCTbIO WM yTeyka 3aTpyAHeHa [0 Takoli CTeneHu, 4to
MFHOBEHHAs cu/a nepeHanpasiseTCa WM paccemBaeTcs, MaByvyecTb YTEUKM U YCMIOBUA OKpYXalolleid cpeabl CTaHOBSAT-
cA 60s1ee BaXKHbIMU.

Onsa Hebonblmnx yTeuek 6onee nerkoro, Yem BO3AdyX, rasa npeobnagaet gucnepcus B cpege, aHanorMyHo pacceu-
BaHWIO curapeTHoro gpiMa. [ns 60MnblIMX yTeyek rasa ferye Bo3gyxa COCTOSSHME B KOHEYHOM WUTOre MOXeT ObiTb [OCTUr-
HYTO, 0CO6EHHO B YCNOBUAX €1aboro BeTpa, Korga naaByyvyecTb YTEeUKM 3HAYMTesbHa, W yTeuka NoAHUMETCS Haf ypOBHEM
3eMIN 1 pacceeTcs, Kak Luneid, aHanornyHo wnelipy ot 60abloro kocTpa. 1A BblAeNeHns napa ¢ NOBEPXHOCTW XWJ-
KOCTV nnaBy4yecTb Napa u MecTHOe ABMXeHue Bo3fyxa 6yayT AOMUHMPOBATb Haj NOBEAEHMEM pacCceuBaHus.

Bo Bcex cnyvasx, korga MMeeTcs A0CTaTOYHO CBEXEro Bo3fdyxa A5 pa3baBneHuns yTeuku [0 OYeHb HeGOnbLUOW
KOHLUEHTpaLmm (T.e. 3HaYNTENbHO HWXE HWKHEr0 KOHLEHTPaLMOHHOIO npeaena pacnpocTpaHeHns niameHun), pasbasieH-
Hblli ra3 uam nap G6yAyT CTPeMUTbCA ABUraTbCs BMecTe C 06Leil Maccoil Bo3fgyxa W MpPOsSiBUT HelTpasibHbIA xapakTep.
TouyHas KOHLEeHTpaLuuWs, Npy KOTOPOI AOCTUraeTcs HelTpasbHbIli xapakTep, 6yAeT 3aBNCeTb OT OTHOCUTENIbHOW MIOTHOCTYH
rasa uam napa no OTHOLUEHWUIO K BO3ayXy. [ns 6onblueil pasHuubl B OTHOCUTENbHOW MIOTHOCTY TpebyeTca 6onee Hu3Kas
KOHLlEHTpauua rasa wav napa gns HelTpasbHOro xapakrepa.

C.3.2 OhheKTUBHOCTbL BEHTUNALUN

Hanbonee BaxHbIM (hakTopom ABnsieTcA 3MPEKTUBHOCTL BEHTUNAUMM, OPYTVIMU CMOBaMK, KOIMYECTBO BO3fyXa
OTHOCWTE/NbHO TUMAa, MECcTa YTeuku M CKOPOCTU YTeuku roptoyero Belyectsa. pu yBennyeHnn obbema BEHTUAALMU OT-
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HOCUTEsIbHO TOro, YTo TpebyeTcs ANs npeanonaraeMoii MIHTEHCMBHOCTY YTeuku, ByaeT YyMeHblUaTbCA MPOTSXKEHHOCTb 30H
(B3pbIBOOMNACHbIX 30H) U COKpaLlaTbCsi BPeMsi NPUCYTCTBMUA B3PbIBOONACHON ra3oBoil cpefbl. Mpy AOCTATOYHO BbICOKOM
3O (PeKTNBHOCTM BEHTUNALMMN 415 3a4aHHON CKOPOCTY YTEUKM MPOTSKEHHOCTb ONACHOW 30HbI MOXET 6blTb YMEHbLUeHa [0
npeHebpexunmo manoii ctenendn (NE) n cuntatbca HEB3PLIBOONACHON 30HOIA.

C.3.3 Kputepun paszbaBnieHus

KpuTepun pasbasneHuss OCHOBaHbl Ha [ABYX 3HAYEHUSX, XapaKTepHbIX 415 Nboro Bbibpoca:

- OTHOCUTE/IbHAsi CKOPOCTb YTEYKN (OTHOLLUEHWE CKOPOCTU YTEUKN U HUKHETO KOHLEHTPaLWOHHOIO npejena pacnpo-
CTpaHeHus nnaMeHu B eMHMLaX Macchbl);

- CKOPOCTb BEHTW/IAUMM (3HAYEHUE, KOTOPOe MokasbiBaeT HEeCTabWU/IbHOCTb Cpefdbl, T.e. BO3AYLUHbIA MOTOK, Bbl3BaH-
Hblli BEHTUNSALUME UM CKOPOCTbIO BeTpa cHapyxu). OTHOLEHME MexAy HMMU onpepesnsieT cTeneHb pasbaBreHus, Kak
nokasaHo Ha pucyHke C.1.

C.3.4 OueHka NMHTEHCNBHOCTU BEHTUNALUN

Ecnu cyuwiecTByeT yTeuka rasa, ra3 Heo6xoAuMO OTBECTU, MHA4ye MpPoOM30AAeT ckomnsneHue rasa. [a3 MoxeT 6biTb
YHECEHHbIM MOTOKOM, Bbl3BaHHbIM MOMEHTasIbHOI CUMOI Npy yTeuke rasa, NaaByyecTbio rasa, MOTOKOM, BbI3BaHHbIM eCcTe-
CTBEHHOI NN NPUHYAUTENBbHOW BEHTUAAUNENA, UM BETPOM.

MoOTOK, BbI3BaHHbIi MOMEHTAsIbHOM CWION B yTeuke, Kak NpaBwio, He cflefyeT MpUHMMAaTb BO BHUMaHue, ecnu
TO/IbKO He ByfieT SICHO, YTO Ha JaHHY0 MOMEHTasIbHYK CU/y He NMOBAMUAET CTO/IKHOBEHUE C MpeaMeTaMu Unu Apyrue reo-
MeTpuyeckme napameTpsbil.

MoTok A1 0TBOAA rasa crieflyeT OLueHVBaTb, NMPexXAe BCEro, Ha OCHOBE OLEHKM BEHTUASLUMW A1t BHYTPEHHUX MO-
MELLEHWA UM NOTOKa BETPa CHapYXW.

Ana cuTyaunii BHYTpU NOMELLEHUIA CKOPOCTb MOTOKA WU BEHTUSALMM MOXET GbiTb OCHOBaHa Ha cpefHeli CKopocTu
NoTOKa, BbI3BAHHOIN BeHTUNAUMel. Ero MoXHO paccuutaTb AesieHneM 06BbEMHOro pacxofa BO3A4YyLIHO-ra3oBoi cMecu Ha
naowagb NonepeyvyHoro cevyeHus, NepneHanKynspHoOro K nNotoky. [lJaHHas CKOpOCTb BO3Ayxa A0J/DKHA ObiTb YyMeHbLleHa B
HeCKo/IbKO pa3 u3-3a Heah(PeKTMBHOCTU BEHTUAALMM WU U3-3a TOr0, YTO MOTOKY NPEensTCTBYIOT pa3nnyHble npeameTs.
MogenupoBaHue BbluUCNUTENLHON rnapoanHamukn (CFD) pekomeHAyeTcsl UCNO/b30BaTh Npu AeTanu3auuyn uUnm TOUHO-
CTW, YTOGbI NOMYYUTb OLLEEHKY CKOPOCTU BEHTUMSALMMN B Pa3/IMYHbIX YaCTAX paccMaTpMBaeMOro noMeLleHus.

B nomeLleHnsAxX ¢ eCTeCTBEHHOW BEHTUAALMEN M HA OTKPbITbIX NAOWAaAKax CKOPOCTb BEHTWIALMW AO/DKHA OLEeHU-
BaTbCA Kak CKOPOCTb, NpeBbllwawwas 95% BpemeHu. MPUrogHoCTb AaHHOW BEHTUAALUUM MOXHO CUMTaTb YA0B/IETBOPU-
TeNbHOWA.

CKOpPOCTb BEHTUSILUN HA OTKPbITLIX Nolaakax MoXeT 6biTb OCHOBaHa Ha CTaTUCTMKE CKOPOCTW BETpa C MCMOJb-
30BaHMEM YMEHbLUEHNUS KO3(DULMEHTA, YUUTLIBAIOLLENO UCXOAHYIO BbICOTY, NMPUMEHsSEMY0 npu Nto60oi norogHoli cta-
TMcTMKe. Ony6anKoBaHHble 3HAYEHUS OObIYHO AOCTYMNHbI ANS BbICOT Haj TEXHOMOTMMYECKON YCTaHOBKOM U MOryT 6biTb
YMeHbLUEHbI U3-3a reOMEeTPUYECKMX NapamMeTpoB MECTHOCTU, HanpuMmep Tonorpadmmn, CoOoOpyXeHU, 3e/1eHbIX HaCaXaeHWi
W APYrUX NpenaTcTBuUiA. Hanpumep, B TEXHOOMMYECKON 30HE € GOMBLUUM KOMIMYECTBOM KOHCTPYKUMIA, Tpy6ONpPOBOAOB U
TexHonornyeckoro obopyaosaHus apekTMBHas CKOPOCTb BEHTUAALUM OBbIYHO MOXeT cocTaBnAaTb 1/10 ckopocTu CBO-
60HOro NOTOKa Hag ycTaHoBKOM. OLeHka Takke MOXeT ObiTb NpoBegeHa NyTem M3MepeHWs CKOPOCTW B HEKOTOPbIX Me-
CTOMOJIOXEHMAX BOKPYr YCTAHOBKM W MyTEM CpPaBHEHUS KX C ONyG/MKOBaHHbIMU Uucbpamu. PekomeHayeTcs NPUMEHSTb
BblUMCUTENbHYIO ruapoanHamuky (CFD) ans no6oii CnoXHOW ycTaHOBKW, rae ecTb psif eAnHNL, 060py10BaHNs, KOTopble
MOTYT MOB/IMATb Ha /I0Ka/IbHOE ABMXEHME BO3AyXa.

lasbl nerye BO3Ayxa M MUMEKT TEHAEHUMIO ABUTATbCS BBEPX, FAe BEHTUASLMSA 0BbIYHO flyylle, U ra3 MOXeT OTBO-
ONTbCA 3a cyeT nnaByyecTu. [laHHOe YCNOBME y4MTbIBAETCSA 3a CUET yBesmueHnst achheKTUBHOW CKOPOCTWU BEHTUAALUK
ANna noAo6HbIX yTeuek. [na yTeyek C OTHOCUTEsIbHOW MNMOTHOCTbI0O MeHee yYeMm 0,8 gonyckaeTcs MpeanosioxeHue, 4To
3hhekTBHAA CKOPOCTb BEHTUNALMM cOCTaBnseT He meHee 0,5 m/c Ha OTKPbITOM BO3gyxe. [MPUrogHOCTb AaHHOW MUHK-
MasIbHOW BEHTUASALMM MOXET CUMTATLCA XOPOLUEN.

la3bl TAXKENee BO3Ayxa, MMEeKT TEHAEHLMIO ABUraTbCA BHU3, rAe BEHTUNSALUS 06bIYHO HUXKE Y BO3MOXHO CKOMEeHne
Ha ypoBHe 3eM/un. [lJaHHoe Tpe6oBaHNe YUUTbIBAETCA 3a CHET CHUWXKEHNS 3D (DEKTUBHOW CKOPOCTU BEHTUAALMMK. a3 MOXeT
ObITb TSHKESbIM U3-32 MOMEKYIAPHOW Macchl UM M3-3a HU3KOW TemnepaTtypbl. Hu3kas TemnepaTtypa MOXET ObiTb Bbl3BaHa
yTeukoli n3-3a BbICOKOr0 AaBfieHus. [1na ra3oB ¢ OTHOCUTENIbHOM NIOTHOCTLIO Bbile 1,0 achdeKkTMBHAsA CKOPOCTb BEHTUNS-
LK1 JomKHa 6bITb YMEHbLUEeHa NpMMepHOo B 2 pa3a. Ecnm ctaTucTnyeckue faHHble HefoCTynHbl, B Tabnuue C.1 npuBeneH
npakTuyeckuii Noaxos K onpefeneHunio 3HaueHnsi CKOPOCTU BEHTUASALUMM HA OTKPLITOM BO3AYXeE.

Ta6nuuya C.1 — OpMEHTMPOBOYHbIE CKOPOCTU HApYXXHOI BEHTUAALMM

BbicoTa o1 3emnu

Twvn yTe4ykn 30HbI 6e3 ﬂpeﬂﬂTCTBMVI 30HbI C NPenATCTBUAMU
<2Mm >2MpA05Mm >5mMm <2Mm >2MA05Mm >5mMm
Jlerye yTeyek cMmeceil Bosgyxa c rasom/napom 0,5 m/c 1 wm/c 2 mlc 0,5 m/c 0,5 m/c 1wm/c
Tsxenee yteuek cmeceli Bo3gyxa ¢ ra3om/napom 0,15
kenee yre Y P 03mc 06 wmic 1 wic 0,3 mlc 1 mic
HenTpanbHON nNnaBy4vyecTn m/c
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OkoHuyaHne Tabnuubl C. 1

BbicoTa OT 3emun

Twn YTEeuKn 30HbI 6e3 I'IpeI'IﬂTCTBVIVI 30HbI C NpenaTcTBNUAMU
<2M™m >2Mpao5m™ >5mMm <2m >2Ma05Mm >5m™
CKOpOCTb MCMnapeHnst ¢ MOBEPXHOCTN XWUAKOCTU
P . p P A > 0,25 m/c >0,1 m/c
npv No60I BbiCcOTE
MpumeyaHne — Kak npaswio, faHHble TabnuyHble 3HayeHua obecneynBaloT MPUrOAHOCTb BEHTUNAUMUM Ha

y4,0BNeTBOpUTENIbHOM ypoBHe (cM. D.2).

OpUEHTUPOBOYHBLIE CKOPOCTM BEHTUISILMU HEe O3HAYaloT, YTO pakTMyeckasi CKOpocTb Bo3fyxa 6yaeT BapbupoBaThbCs
B 3aBMCMMOCTM OT M/IOTHOCTM rasa/napa, HO y4uTbiBaTb BAUSHME NaBy4yecTu rasa/napa npu paccMOTPeHUU Kaxyuleli-
CS CKOPOCTKM, KOTOpas MOXeT ObiTb y4TeHa Mpu oLeHke pasbaBneHus.

C.3.5 OueHka cTeneHn pasbaBneHus

OG6bIYHO pas3nMyaloT TPY CTENeHU pa3baBneHus:

a) Bbicokoe pasbasneHune

KoHueHTpaunsa BO3/1e UCTOYHMKA YTeUKM BbICTPO CHWXaEeTCA W Nocne npekpalleHns yTeuyku npaktuyecku He GyaeT
npucyTCcTBOBATb.

b) CpefHee pasbaBneHune

KoHLUEeHTpauna KOHTPO/IMpPYeTCs, YTO NPUBOAUT K CTabWUIbHOWM rpaHuLe 30Hbl BO BPeMS YTeuku, U B3pbiBOONacHas
rasoBasi cpefja He COXpaHsIeTCsa Mocsie NpekpawleHnss YTeuku.

¢) Huskoe pasbasneHve

Bo Bpems yTeukn HabnwogaeTcs 3HaunTeNbHaa KOHUEHTpauns u/vnm 3HaunTesnbHoe Hanuyve B3pbIBOOMACHOW raso-
BOW aTMocdiepbl cpefbl Moc/ie NpekpalleHns yTeuku.

CTteneHb pas3baBrieHnss MOXHO OLeHWTb C NOMOLLbIO Anarpammbl Ha pucyHke C.1, rge cKopocTb NOCTOSIHHAa B pac-
cmaTpvMBaeMoM MpocTpaHcTBe. Ecnn BeHTUNALMA HeadhhekTMBHA AN YMeHbLLaeTcs 13-3a TOro, YTO MOTOKYy NPensATCTBY-
10T pas/inyHble 06bEKTHI, CriegyeT UCMONb30BaTh 60/1ee HU3KYH0 KaXyLLyoCs CKOPOCTb BO3AyXa.

Ha cTeneHb pa3baBneHns Takke MOXET BNATb CKOPOCTb YTEUKU, Hanpumep CTpyiHasa yTeyka B 60/1bIOM nomelle-
HuM (cM. C.3.6.1), UTO He y4TeHOo Ha pucyHke C.1.

Ana nprMeHeHMs1 BHYTPU MOMeLLeHWli Takke crefyeT oueHuBaTb (DOHOBYH KOHLEHTpauuio B COOTBETCTBUM C
C.3.6.2, n ecnn (poHOBasA KOHUEHTpauua npesbilwaeT 25 % OT HMKHEro KOHUEHTPaLMOHHOro npejena pacnpocTpaHeHus
nnamMmeHun, cteneHb pasbasneHve 06bIYHO cnedyeT paccMmaTpuBaTb HU3KYHO.

PucyHok C.1 ocHOBaH Ha Hayas/ibHOW (POHOBOW KOHUEHTpauumn, KOTOPO MOXHO npeHebpeysb.

PucyHok C.1 He cnefyeT UCNO/Mb30BaTb NPU PACCMOTPEHUMN YyTeUKM C 60/bLUNX NMOBEPXHOCTEN.

SKCTpanosaumMio KprBbIX 3a npefenbl 061acTu guarpammbl, NokasaHHON Ha pucyHke C.1, He cnegyeT NpoBOAUTHL
n3-3a Apyrux hakTopoB, KOTOPbIE MOB/IMSIOT HA OLLEHKY CBEPX YKa3aHHbIX NpegenoB. MeToA MCNO/b30BaHUS AnarpaMmbl
Ha pucyHke C.1 npuBedeH B npumepax npuioxeHus E.

Ha pucyHke C.1 He yka3aH KOHKPeTHbI KoadpuumeHT 6e3onacHocTh. Moaxoaawmii kKoaduuMeHT AO/MKEH onpe-
[enATbCcs nonb3oBaTesieM B 3aBUCMMOCTU OT MPUMEHEHUs U Niobbix hakTopoB 6€30MacHOCTH, NPUMEHSIEMbIX K APYTMM
napameTpam, MCNO/b3yeMbIM NPV OLEeHKe, Hanpumep npegnosiaraeMoil CKOPOCTU YTEUKU.

CTteneHb pasbaBneHus onpegensieTcs NyTemM HaxOXAeHWs nepeceyvyeHns COOTBETCTBYIOLUMX 3HAYEHUA, oTobpaxa-
€MbIX Ha FOpU30HTaNIbHON U BepTUKaNbHOW ocu. JInHus, pasgensiolwas 06nacTb gmarpaMMbl MEXAY BbICOKUM YPOBHEM
pasbaBneHusa u cpefHUM ypoBHEM pasbaBieHuns, npeactaBaseT coboii BocnaameHswowminca o6bem 0,1 M3, noaTomy sto-
6asi Touka nepeceyeHns cnesa OT 3TON KPMBOI NogpasyMeBaeT ele MeHblIWii BocniaMeHswmica oovem. JinHus, pas-
Jenswowas obnactb AMarpaMMbl MEXAY CPELHUM YPOBHEM pa3baB/ieHns U HU3KMM ypPOBHEM pa3baBneHus, npeacraBnsieT
coboli BocnnameHsowumiica o6beMm npnbamsntensHo 100 M3, nosTomy A06as ToYka nepeceyeHnss NpPSMO y 3TON KPUBOIWA
nogpasymeBaeT ewe 60/bLNiA roproyunii 06bEM.

Ha oTKpbITOM BO34yXe, rAe HET 3HAUUTE/bHbIX OTPaHUYeHul ANS BO3AYLIHOMO NOTOKa, CTeneHb pasbaBneHus crne-
AyeT knaccuuumnpoBaTb Kak CpefHIo, ecnn He BbINOSIHAETCS yCoBMe BbICOKOTO pasbaBneHus. Huskasa cteneHb pa3bas-
neHns obblYHO He HabngaeTcs Ha OTKPLITOM BO3ayxe. MNpu orpaHuyeHun BO3AYLIHOTO MOTOKa, HanprvMep siMbl, CTeneHb
pasbaBneHus cnepyeT OLEHMBATbL Kak B 3aKpbITOM MPOCTPaHCTBE.
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CKOpOCTb BEHTUNALUN Uuw, m/c

10

01

0,01

0,001
0,001

Qc
PucyHok C.1 — Cxema Mo oLeHKe cTeneHn pasbasneHus

C.3.6 PasbaBneHve B NomeLLeHUn

C.3.6.1 O6wme nonoxeHus

Pa3baBneHne MOXeT MPOMCX0AUTb 3a cyeT 06MeHa CBEeXUM BO34yXOM, KOTOpblii npeobnagaet Haj BbICBOGOAMB-
lwmmcsa rasom, Nn6o napa uaun, nMes AoCTaTOUHbIN 06BbEM, YTOObI NO3BONTL ras3y UM napy paccesaTbCsa A0 HU3KOMO YypoB-
HA KOHUEHTpauumn gaxe npy MMHMMalbHOM KOIMYECTBO CBEXEro Bo3fdyxa. B nocnegHem cnyvae o6bem, AOCTYNHbIA ANS
pasbasneHuns, [O/MKEH ObITb 60/bLUE MO OTHOLLIEHUIO K OXUAAEMOMY 06bEMY YTEUKN.

Mpwn cTpyiHON yTeuke rasa pasbaBrieHne MOXEeT MPONCXOAMTb Aaxe 6e3 kakoro-nMbo MecTHOro ABWKEHUS BO3dyxa
n3-3a yBe/NMYEeHUA BO3ayxa paclumpsiollelica ctpyeii. OgHako ecnn CTpya HaTankmBaeTcs Ha 6nu3snexauime o6bekTbl, TO
CMOCOBHOCTb K CAMOPACTBOPEHUIO 3HAYUTE/IbHO CHWXaeTcs.

CTeneHb pa3baBrieHNs Takke MOXHO OLEeHWTb MyTeM OLEeHKW cpedHeil hOHOBOW KOHLieHTpauuu roproyero Belle-
ctBa (cMm. C.3.6.2). Yem Bbilwe KOIPPULMEHT CKOPOCTU YTEUKN MO CPABHEHUIO C MHTEHCUBHOCTBIO BEHTUNALMKN, TEM Bbille
6yneT (hoHOBasA KOHUEHTpaLumsa Xb, TEM HWKe 6yaeT cTeneHb pasbaBneHus.

Mpwn oueHke )OHOBOW KOHLEHTpaLWM CKOPOCTb YTEUKN, CKOPOCTb BEHTUAALMUN U dhakTop HeadhheKTUBHOCTU [ONXK-
Hbl GbITb TUWATe/IbHO BblGpaHbl, YTOOLI y4ecTb BCe COOTBETCTBYHLME (DAKTOPbl C y4ETOM COOTBETCTBYHOLEro Koadhdu-
uveHTa 6esonacHocT. ®akTop Hea(MEKTUBHOCTN BEHTUNALUN CRefyeT yYnTbiBaTb NPU HaNU4YMM BO3MOXHOCTU peunp-
Kynsauum vnu 3aTpygHEHHOro BO3A4YLIHOMO NOTOKa B NMOMELLEHWUU, YTO MOXET CHU3UTb 3P(EKTUBHOCTb MO CPaBHEHUIO C
XOpoLuUel CTPYKTYpOii BO34YLUHOIO MOTOKA.

Hynesyto )OHOBYIO KOHLEHTpaLuuio cnefyet paccMaTpnBaTb TO/IbKO Ha OTKPLITOM BO34yxe uau B 06/1aCTAX C MecT-
HO BbITSHKHOIW BEHTWUNALMENR, KoTopas KOHTPONWPYET ABMXEHWE FOpHuMX BeliecTB BOAM3M WCTOYHMKA yTeuyku. HesHa-
unTenbHas (hoHOBasi KOHLEHTpauusi, onucbiBaeMas kak Xb «  xcrit, MOXeT paccmMaTpuBaTbCsi B CUIbHO BEHTWU/IMPYEMOM
noMeLeHnn nnm 060/104Kax. XCrjt — NPOM3BOSIbHOE 3HAYEHWE HUXE HWKHEro 3HauyeHusl KOHLeHTpaLMOHHOro npegena
pacnpocTpaHeHus naaMeHun, HanpuMmep 3HavyeHue, Npy KOTOPOM rasoaHasn3aTop HacTPOEH Ha «TPEBOTY».
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Huskasa ¢oHoBas KOHLEHTPaLUs He 03Ha4aeT, YTO BCE MOMELLEHVE He ABMSETCA B3PbIBOONACHON 30HOW. Bonbluyio
4acTb MOMELLEeHNS MOXHO cuuTaTb 6e30MmacHoi, HO 0651acTb BOM3N NCTOYHMKA YTEUKM OCTaeTCs OnacHOi 30HON 0 Tex
nop, noka yteuka He OyaeT JOCTATOYHO paccpefoToyeHa (aHasorMyHo CUTyauun Ha OTKPbITOM BO3AyXe).

YueT (hOHOBOI KOHLUEHTpaLuy 1 pasMepoB BO3MOXHbIX 30H BOKPYT MCTOYHMKOB yTeyek Takke Heo6Xo4MMO OLeHu-
BaTb C Y4E€TOM MPakTU4eCckKnx (paKTODOB, yynTbliBaa Bapunaunn B BO3SMOXHbIX 3aKOHOMEPHOCTAX paccenBaHNA B 3aMKHYTOM
npocTtpaHcTee. MHOrMe 3amMkHyTble MPOCTPaHCTBA COAEPXaT HECKO/IbKO MCTOYHUKOB yTeuku, n Hebe3onacHO UMETb He-
CKOMIbKO HEBOMbLUIMX B3PbIBOOMACHbIX 30H B 3aKPbITOM NMOMELLEeHUN, 06bIYHO Knaccuuumpyembix Kak HeB3pbiBOONACHbIE.
Kpome TOro, He6e3onacHo MMeTb OrpaHMYeHHble B3PbIBOONACHbLIE 30HbI B OTHOCUTE/IbHO HEBGO/bLIOM NMOMELLEHNN, U BCE
nomeLleHne cnedyeT paccMaTpusaTth Kak eauHylo Knaccudukaumio.

C.3.6.2 doHOBas KOHLUEHTPALNVA U YTEUYKN B BEHTUNVMPYEMOM MOMELLEHUN

Ona yTeyek BHYTpU MOMELLEHWI HEO6XOAMMO Yyka3aTb (DOHOBYHO KOHLEHTPaLuMi0 B MOMELLEHUN Xi, koTopas y4u-
TbiBaeT apdpekTbl BEHTUAALMN. POHOBASA KOHLEHTpauus — 3TO CpefHAA KOHLeHTpauus ropryero Belwectsa B paccma-
TprBaemoM o6bemMe (MOMELLEHUV WAN 34aHUK) MO NPOLLIECTBMU ONpeAeseHHOro nepuoja BpPeMeHW, B TeUeHMe KOToporo
YCTaHOBMW/IOCb YCTONYMBOE COCTOSIHUE MEXAY YTEUKOW M MOTOKOM BO34yXa, Bbl3BaHHbIM BEHTUASLMEN.

Takum 06pa3om, yyeT (DOHOBOW KOHLEHTpauuu SBASETCA napaMeTpoM A/1S OLEeHKU BEHTUIAUMA B MOMELLEHUN,
KoTOpas yAansieT ras uav nap no CpaBHEHWIO C paccernBaHWeM rasa W napa. 370 COOTHOLIEHWe 3aTeM BAWSET Ha pac-
CMOTPEHWE cTeneHn pasbasieHus.

®oHOBasA KOHUeHTpauusa 06./06. MOXeT ObITb OLleHeHa kak

Xb= + 3 b ( c . 1)
b Q+Q1 Q2 06.

a yacTtoTa BO34yX006MeHa W BEHTUASALMOHHBLIA NOTOK, M3/C, CBA3aHbl Mexay Coboli:
Q2 ~CW).

JocTuraemas B KOHEYHOM uTOre cpefHas DOHOBas KOHUEHTpauus Xb 3aBUCUT OT OTHOCUTENIbHOW BENWYUHBI NO-
TOKOB MUCTOYHMKA W BEHTUIALNW, HO BPEMEHHAs LIKasna, CorfiacHO KOTOPOK 3To AocTuraeTcs, obpaTHO NponopuMoHanbHa
yactoTe BO34yxoobMeHa.

KoadpchuumeHTt 6e3onacHoctu f (HeadphekTMBHOCTb BEHTUNSALNN) — 3TO Mepa CTEMNEHU, A0 KOTOPOl BO3AyX B 060-
JI0UKe 3a npegenamm 30Hbl XOPOLLO NepeMeLlaH 1 ABNAeTca cpefHUM (DOHOM KOHUEHTpaLun Xb B NOMELLEHNN, Ae/IeHHOM
Ha KOHLeHTpauuio Ha Bbixo4e BEHTUNSALMK (6e3pa3mepHbli).

f = 1. dpoHOBaA KOHUEHTpaLMs NpakTUYeckn OAHOPOJHA, a BbIMYCKHOE OTBEPCTUE HaXOAMTCS Ha paccTOsiHAM OT
caMoOil yTeukn, Tak UTO KOHUEHTpaLmsa Ha BbiIXOAe OTpaxaeT CpefHUn DOH KOHLEeHTpauuu.

f> 1. B nomelieHnn HabnogaeTcs rpagmeHT hOHOBOW KOHLEHTpauMmn n3-3a HeadheKTUBHOIO nepemMeLlnBaHus, u
BbIMYCKHOE OTBEPCTME HaXOAMTCA Ha yAasieHWu OT CaMoOl yTeuku, Tak YTO KOHUEHTpauusa Ha BbIXOAe MeHblue cpefgHel
(DOHOBOW KOHLEHTpauuu, /"MoxeT 6biTb 0T 1,5 AN ymepeHHo Headh(PeKTUBHOrO nepemMellmBaHusa n 5 ans oyeHb Head-
(heKTMBHOro nepemMeLLBaHns.

YuutbiBas npoucxoxaeHue cnydaeB f= 1 wuam f> 1, 310 3HaueHne MOXeT 6biTb 0603HAUEHO KaK KO3 hULMEHT 6e3-
OMNacHOCTU, CBA3AHHbIA C HE3(EKTUBHOCTLIO CMeLInBaHUA (NOCKONbKY BCe 60/lee BbICOKME 3HAYEHUS OTpaxalT MeHee
ahhekTUBHOE NepemelunBaHve BO3gyxa B NoMeleHnmn). OTOT (pakTop yunTbiBaeT HECOBEPLUEHCTBO CTPYKTYP BO34YLU-
HOro MOTOKa NMPOCTPaHCTBA B peasibHbIX YCN0BUAX C NPENATCTBUAMMU U B KOTOPOM BEHTUASALMOHHbIE OTBEPCTUSA HE MOTYyT
6bITb MAeanbHO pacnosioXeHbl AN o6ecnevyeHns makcumanbHoin BeHTUAuMK (cm. C.5). CTeneHb pasbasBneHus cnegyet
cynTaTb HWU3KOW, ecnu (hoHoBas KOHLUeHTpauus npesbiwaeT 25 % OT HWKHEro KOHLEHTPaLMOHHOro pacnpocTpaHeHus
naamMeHn Uy ecnu cTeneHb 6blia onpegeneHa npy oueHke Ha ocHoBe pucyHka C.1.

MpumeuyaHune — Cama no cebe BEHTUNSALMS, KOTOpas ONMCLIBAET, Kak BO3AyX MOCTynaeT B NOMELLeHMe, Maso
UTO MOXeET ckasaTb 06 OXULaeMoM 06beme BO34yxa BO B3PbIBOOMACHOI 30He. 3TO 3aBUCWT OT TOTO, Kak ra3 wuav nap u
BO3AyX pacnpefensioTcs B NOMELLEHUN, TO ecTb OT ANUCTEepPCUN.

C.3.7 Kputepun npurogHoCT BEHTUNALUN

C.3.7.1 O6wume nonoxeHus

MpuUrogHOCTb BEHTUAALMMN OKa3bliBaeT BIMSHWE Ha NPUCYTCTBME WM 06pasoBaHne B3pbIBOOMACHO ra3oBoil cpefpl.
MoaToMy NPUroAHOCTb BEHTUNALUMK (TaK Xe, KaK U ee a(PEKTUBHOCTL) A0/MKHA YUUTLIBATLCA MpY OnpeAesieHnn knacca
30HBbI.

Mo NpUroAHOCTN BEHTUNAUMA pasfeniaeTcs Ha Tpu ypoBHsA (cm. Tabnuuy D.1):

- Xopolwas — BEHTUNALMSA NPUCYTCTBYET NOCTOAHHO;

- CpeaHAa — BEeHTUNAUMA NPUCYTCTBYET NMPU HOPMasibHbIX YC/IOBUAX 3KChyaTayun. Iﬂ,OI‘IyCKé‘:HOTCS?I ee nepepbiBbl
npwv ycnoBuu, YTO OHU pefKue 1 KpaTKOBPEeMEHHbIE,

- nfoxas — BEHTWNALUS He COOTBETCTBYeT TpeboBaHWSAM MepBOrO M BTOPOrO YPOBHE rOTOBHOCTW, NPU 3TOM A/11-
TefbHble ee nepepbiBbl He NpeAnonarakTCcs.

Ecnn npurogHocTb BEHTUAALUY He OTBeYaeT TpeboBaHAM TPETLEro YPOBHSA, TO Takas BEHTUIALMA HE MOXET pac-
cMaTpMBaTbCA KakK peasibHast BEHTUNAUWSA, TO eCTb ByaeT NPUMEHATLCSA HU3KWUI YPOBEHb pasbaseHus.
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Mpu oueHKe NPUTrOAHOCTY Pa3fINYHbIX TUNOB BEHTUAALMU HEO6XOAMMO MCMOMb30BaTh PasNnMyHbIE NOAXOAbI, HaNpw-
Mep NPUroAHOCTb €CTECTBEHHON BEHTUIALMN HUKOTAA He credyeT cumTaTb XOpOoLlel, Tak Kak OHa BO MHOTOM 3aBWCUT OT
YC/I0BUIN OKpyXatoLein cpefbl, T.e. TeMnepaTtypbl HapyXHoro Bo3gyxa u setpa (C.5). MpurogHoCTb eCTeCTBEHHON BEHTU-
NAUMN hakTNyeckn 3aBMCUT OT TOYHOCTU OLLEHKN YC/TOBUIA BHYTPW NOMeELLEeHNA/HAPYXHbIX YCMOBWIA, T.e. OT TOro, 6blan n
yuTeHbl Hanbonee HebnaronpusATHble ycnosus. Ecnv Hanbonee HebGnaronpusATHbIE YCN0BUSA BblAy NpoaHann3vpoBaHsbl, TO
MPUroAHOCTb BEHTUALMU MOXET BbITb CPeAHeNR, HO HW Npu Kakmx 06CTosATENbCTBAxX OHa He GyaeT xopoleli. CnegyeT uc-
XOAWTb U3 TOTO, YTO YEM BbILLE pasHMLA MeXAy 3Ha4YEeHUSIMU TemnepaTypbl BHYTPM NOMELLEHUS U CHapYXW, Ncnosb3yemas
B pacueTax, TeM Hwxe OyfeT NpurogHoCTb BEHTUNALMM, T.e. CTeNeHb pa3basBneHns B3pbIBOONACHON cpefpl.

C [pyroi CTOpPOHbI, MPUrOAHOCTb NCKYCCTBEHHON BEHTUAALMS BO B3PbIBOONACHbLIX 30HAX 06bIYHO XOpoLas, Tak kKak
B 9TOM TUME BEHTUALMN UCMOMbL3YITCA TEXHUYECKNE CpeAcTBa A1 06ecneyeHmnss BbICOKON CTENEHN HaOeXHOCTU.

MpUrogHOCTb BEHTUMAALMMN JO/KHA GblTb OLlEHEHA MaKCMMasibHO MOJIHO U TOYHO C YYETOM BCEX COOTBETCTBYHOLLMX
dhakTopos. lMpn yTeyke rasoBoil CTPYM B HAPYXHbIX YC/I0BUAX pa3baBrieHne nponsoijer He3aBnCMMO OT Ha/IMuus BeTpa,
noaToOMy paccemBaHue [O/HKHO paccMaTpyBaTbCs Kak COOTBETCTBYHOLLEE XOPOLUEel NPUrOAHOCTU BEHTUAALMN BHYTPU MO-
MelLLeHus.

C.3.7.2 TMNpurogHocTb NPy eCTECTBEHHOW BEHTUISALMN

Mpu oueHke MPUrofHOCTU eCTECTBEHHOW BEHTUNSAUUM PEKOMeHAyeTCs paccmaTpuBaTtb Hauxygluuve ycnosus. Cue-
Hapuii ¢ HaMxygwmuMmn yCcnoBMAMM NO3BOANT obecneynTb 60/s1ee BbICOKY MPUIOAHOCTb BEHTUASALMU. O6bIYHO Npy N60i
€CTeCTBEHHOI BEHTUAAUMM 60/1ee HU3KWIA YpOBEHb BEHTUMALUMU MPUBOAUT K 60/€ee BbICOKON MPUrOAHOCTU U HaobopoT.
3T0 KOMNEHCUPYET CAWLLKOM ONTUMUCTUYHbIE AOMYLLEHNS, NPUHATbIE NPU OLEHKE YPOBHA BEHTUAALMN.

B HeKkoTOpbIX CcUTyaunax HeOO6XOA4NMO NPOSBAATL O0COBYI0 OCTOPOXHOCTL. [ eCTECTBEHHOW BEHTUNALWUM B 3aM-
KHYTbIX NpOCTpaHCcTBax Heo6xoAMMO onpefenuTb, NMPUCYTCTBYET N BEHTUNALMS BOOGLLEe B HEKOTOPbIX He6GrnaronpusT-
HbIX YC/IOBUSAX OKpYXaloLleli cpefbl, W TWaTesbHO UccnefoBaTth Takue cuTyauuu, T.e. CNPOrHO3MpoBaTb M pacCMOTpeTb B
605€ee LIMPOKOM KOHTEKCTe WX YacTOTy U BEepPOSITHOCTb BO3HWMKHOBEHWS. MNprvMepoM Takux cutyauuini MoryT GbiTb Xapkue
NeTHUe JHW NpV Ha/IM4uMK BeTpa Mo BYM MpUYMHaM: TemnepaTypa BHYTPU MOMELLEHUS MOXET He3HauyuTesNlbHO MpeBbl-
WaTb HapyXHy TemnepaTypy, cnefoBaTesibHO, BEHTUNALMA 3a CYeT TArn OyAeT He3HaunTeNbHOW 1 BeTep B OnpeaesneH-
HOM HanpasfieHUn CMOXeT ee 3abnokMpoBaTth. UTO KacaeTcs BEHTUAAUMW 3a cyeT TArW, TO 3Ta yMepeHHas BeHTUAAuuA
MOXeT NpUCYTCTBOBaTb MPAKTUYECKU MOCTOSHHO, C/ief0BaTeslbHO, ee MPUroAHOCTb MOXET CUATATbCS CpefHein unu faxe
xopouueii. C Apyroii CTOPOHbI, U3-3a BETPA, KOTOPbI MOXET NOSIHOCTLIO 3a6/10KMPOBaTh 3Ty BEHTUMALMIO, ee NPUroAHOCTb
6yaeT nnoxoii. Takum o6pa3om, B JaHHOM criyyae HabnogaeTcs coyeTaHne HWU3KOTO YPOBHSA BEHTWAALMK W NAOXOM Npu-
rOAHOCTWN BEHTWUAALMKN, YTO BO3MOXHO MpMBEAET K Knaccudmkauum 30Hbl kak 601ee onacHoum.

Ha oTKpbITOM BO3fyxe cTeneHb pas6aBneHns 06bIYHO CUMTAETCA CpefHei, B TO BPeMs Kak Hanlnyve BeHTUASALNN C
TOUKV 3PEHNS HANMUNA BETPa MOXHO CUMTaTb XOPOLLEN, eCan HET OrPaHNYEHHO BEHTUNALMMW, HaNpUMep B AMax, Aambax
WK B MECTAX, OKPYXEHHbIX BbICOKVMU CTPOEHUSIMMU.

C.3.7.3 MpurogHocTb MpU UCKYCCTBEHHOW BEHTUNSALMN

Mpwn oueHke NPUroAHOCTU UCKYCCTBEHHOW BEHTUASALUM HEOOX0AMMO MPUHUMATL BO BHUMaHWe HaAeXHOCTb obopy-
AoBaHunA N NpuUrogHoCTb, Hanpumep aBapVIVIHbIX BEHTU/IATOPOB. Xopomaﬂ npuroaHoCTb obecneymBaeTcs aBTOMaTUYECKUM
BK/TIOYEHMEM 3anacHbIX BEHTWIATOPOB Npu aBapusx. OgHako ecny Npu BbIXOA4e U3 CTPOS BEHTUNATOPA NPefyCMOTPEHbI
cpeAcTBa NpefoTBpaLleHns yTeykn roproyero selectsa (Hanpumep, NocpefcTBOM aBTOMaTWYEeCKON OCTAHOBKM TEXHO-
IOTMYEeCcKoro npouecca), To knaccuumkaunio BEHTUNSALNW, YCTAHOBEHHYIO A1 paboTalowmx BEHTUIATOPOB, MEHATb He
TpebyeTcs, T.e. NPUrOAHOCTb MOXHO CUMTaTb XOpOLUEeN.

C.4 MNpuMepbl PacnosIoXeHUa BEHTUAALMN U ee OLeHKa

C.4.1 BepeHve

Cnepywolwe npuMmepbl nNpegHasHayeHbl 418 UAACTpauun B3auMOLENCTBMA MeXAy BblCBOOOXAEHMEM FOpHOYEro
BellecTBa M BEHTUASALMM HA OCHOBE NPUHLMNOB, U3/I0XKEHHbLIX B pa3genax 6, 7 n 8. PasbaBneHne — 370 C/OXHbIA Npo-
Llecc, KOTOPbI MPONCXOAWT Yepes yBleyeHne BO3ayXa Ha rpaHuuax BbIMYCKHOW CTPyU WU CMeLUMBaHUE C BO3JYyXOM, Bbl-
3BaHHOE BEHTU/IALUMOHHBLIM NOTOKOM WAM aTMOCEPHOI HeCcTabunbHOCTLID. O6bLIYHO paccMaTpuBarTCA 06a MexaHu3ma,
NOTOMY UYTO CTPYs B KOHEYHOM WTOre CTAHOBUTCH NACCMBHbLIM LiNeinomM, BOCNPUMMUMBLIM K ABUXEHMIO BO3gyxa. Cme-
lWiMBaHe C BO3A4yXOM 06bIYHO He MPOUCXOAWUT PaBHOMEPHO B BEHTUIMPYEMOM NOMeLLeHun, 1 OOHOBAas KOHLeHTpauus B
pe3ynbTate cMeLllMBaHUA C BO3AyXOM — 3TO ML OYeHb rpybas Mepa, nokasbiBalolas cpefHee 3arps3HeHue paccma-
TpuBaemoro obbema.

B peanibHOM BEHTUIMPYyEMOM MNOMeLWeHUn cncrtema BeEHTUNALUNN MOXeT ObITb He,ﬂ,OCTaTOHHOVI ona paBHOMepPHOro
pasbaBneHus roptoyero Bellectsa. Ha npakTtuke NCTMHHAA npupoja Aucnepcun n pasbasB/ieHnss MOXET CyLLeCTBEHHO OT-
KTOHATBCA OT CPeHMX pPe3yNbTaToB, MOMYYEHHbIX pacyeTHbIM nyTeM. CucteMa BEeHTUNALMK, T.e. pacnosioXeHne BXOLHOro
N BbIXOAHOTO OTBEPCTWIA OTHOCUTENBLHO APYr Apyra M OTHOCUTENIbHO MCTOYHMKA YTEUKM, MHOr4a MOXET UMeTb Gosbliee
B/IVSIHWE Ha atMocdepy, YemM MOLLHOCTb CamMOl BEHTUIALUN.

|_|pI/IBe,quHbIe HWXe npumepbl MNTIDCTPUPYIOT HECKO/IbKO BO3MOXHbIX CUeHapueB, KOTOpblie MOryT nomo4b nydile
MOHATH CXEMbl BEHTUNALMU, NOAXOAALLME A5 KOHKPETHOWN cuTyauum.

C.4.2 CrpyiiHas yTeuka B 60/1bLLIOM MNOMELLEHNN

B gaHHoM npumepe (cMm. pucyHok C.2) npusefeHbl YCNOBUSA, B KOTOPbIX NMEETCS OrpaHnyYeHHoe KOIMYecTBO UCTOY-
HVMKOB yTeuek rasa B 60/1bLLIOM MPOCTPaHCTBE, HaNpuMMep yTeuka rasa us Tpybonposoga.
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He6onbliuasn yTeuka B Tpy60MNpoBoAe MOXeT Bbl3BaTb BbIGPOC CTPYM C BbICOKOV CKOPOCTbLIO MPU BbICOKOM AaBEHUN.
CTpys 6yneT cama pa3baBisiTbCs W paccemBaTbCs faxe 6e3 Kakux-mbo ApYrnx BUAUMBIX OBUMKEHWIA BO3ayxa B 34aHUN.

[Ns nomelleHns ¢ HopMasibHOW BeHTUNsumMeii (Hanpuvep, ABEpHbIe U CTEHHbIE MPOEMbl 3HAUMTENILHOTO pa3Mepa
WMNN Kpblilla BEHTUASUUA, WU Apyrne npefyCMOTPEHHble YCNOBUS BEHTUASLUMM) 06BEM MOMELLEeHUs U eCTECTBEHHOE
[BVXEHNe Bo3ayxa npeanonaraioT, YTo cTeneHb pasbasneHus 6yaeT cpeaHeil, a NPUrogHoCTb BEHTUNALMKN HU3KOIA.

[nst noMeLLeHns ¢ NoXoli BEHTUNsSILMel (Hanprmep, HeNPOBETPUBAEMOrO NoABasa) CTpyiiHas yTeuka MOXeT U3Ha-
yasIbHO CaMOpacTBOPSATLCS W paccemBaTbCsl B MPOCTPAHCTBE, HO HEOCTATOK ABUXEHUA BO3AyXa MOXET Takke NpuBecTu
K 60/1ee ANIMTEeNIbHOMY CPOKY CKOMJIEeHUsI ra3a B NPOCTpaHcTBe. B 3Toil cuTyauun pasbaBrieHHblli ra3 U3 yTeuku GyaeT no-
BTOPHO 3axBayeH B NPOAO/IKAOWEMCS BbIGpOCE CTPYW, YTO NPUBEAET K HaKoMIeHWo (pOHOBOV ra3oBoi KOHLEHTPALWM.

ECnn yCNOBUSI BEHTUNAUMKU He MO3BO/AT KOHTPOMPOBaTb (DOHOBYHO KOHLEHTpauuio B MOMELLEHUM, TO CTENeHb
pas6aBneHnsl B MPOCTPAHCTBE CUMTAETCS HU3KOM. OJHAKO BCE e MOXET ObiThb Lie/Iecoo6pasHbIM NPesycMoTpeTb pas/iny-
Hbl€ KNacChl 30H MO BCEMY MPOCTPAHCTBY.

MpumeyaHune — ds— anameTp NCEBAOUCTOYHMKA, TO €CTb AMAMETP CTPYU B HWXHEM MONEPEYHOM CEYEHMH,
npy¥ KOTOPOM OHa CTaHOBUTCA M306apnyeckoin (MOHMWKEHHON A0 aTMOCHEPHOro AaB/ieHus).

PucyHok C.2 — CamopaccenBaHue 6ecnpensiTcTBeHHON CTPYHOMN YTEeUKM BbICOKOW WHTEHCUBHOCTYU

C.4.3 CrpyiiHas yTeuka B HEGO/bLLIOM 34aHUN C ECTECTBEHHOM BEHTUNSLMEN

B gaHHOM npumepe npvBefeHbl YC0BKA, MPY KOTOPbIX MOTYT 6biTb UCTOYHUKN YTEUKM rasa B He60/bWOM nomeLte-
HUW U 3[aHuN.

KoadpchunumeHTbl gucnepcun n pasbaBneHns Takue xe, kak ykazaHo B C.3.5.

Ecnu B 3gaHW npegycMoTpeHa BeHTUNAUMA Ans obecneyveHns Hagnexalero yaaneHus noboro rasa nocne yreu-
K1, BHYTPEHHAS YacTb 3[aHNsi MOXET CUATATbCS CPefHel CTeNeHbl0 paccensaHus.

Ecnn nmeeTca orpaHNYeHHOE KOMMYECTBO MCTOYHMKOB YTEUKM (UM MECTOMOSIOXEHUS UCTOUYHWUKOB YTEUKW), MOXET
okasaTbCa LenecoobpasHbiM KnaccuuumpoBaTb B3pbIBOONACHbIE 30HbI, KOTOpble OrpaHuyeHbl MPOCTPaHCTBOM BOKPYT
MCTOYHMKOB yTeuku. Ecnu cyuiecTByeT 60/bLIOE KOMMYECTBO BO3MOXHbIX MCTOYHWKOB YTEYKM, TO OObIYHO BCEMY MpO-
CTPaHCTBY MpUCBavBalOT €AMHbIA KNacc 30Hbl. ITO OTpaxaeT yyeT ob6bema camopacTBOPEHUS U3 CTPyM U3 MHOXecTBa
BO3MOXHbIX MOJIOKEHWNA U BO3MOXHblE BapuaHTbl B rasoBOi WM NapoBOW AMcrnepcuMn M3 pasHbiX MecT. Ecnn cTeneHb
pa36anIeHI/I9| HU3Kas, TO 06bIYHO npuceamBardT OAUH KNaccC 30Hbl ANA 3aKPbITbIX I'IOMELLI.E‘HVIVI He3aBUCUMO OT KOoJinyectBa
MCTOYHWKOB YTEYKM.

C.4.4 CrpyiiHas yTeuka B HEGOJIbLUOM 34aHUN C NCKYCCTBEHHOW BEHTUISILVEN

[JaHHblil npumep (cM. pucyHok C.3) MOXeT 1Cnonb3oBaTbCs, HanpuMep, A8 rasoBoro KoMnpeccopa.

He3aBMCMMO OT CKOPOCTM BEHTUNALMM WAN YCTPOICTBA BEHTUMALMOHHOW CUCTEMbI CTpyiiHas yTeuyka BeposiTHee
BCEro He OyfeT pasbas/ieHa [0 YPOBHSI HWXKE HWKHEro KOHLEHTPALMOHHOIO npefena pacrnpoCcTPaHeHUs naaMeHn He-
NocpefCTBEHHO B MCTOYHUKE YTEUKW MPU OYeHb HWU3KOM AasfieHunn. CnepoBaTesibHO CTeneHb pas6aBfieHns B UCTOYHUKE
yTEeUKN pefKo MOXET ObiTb onpejesieHa Kak BbiCOKas.

CTeneHb pasbaBfieHVs OCTasIbHOW YacTu MPOCTPAHCTBA BO MHOTOM 3aBUCWUT OT PacrofioXeHUs U CKOPOCTW WC-
KYCCTBEHHOV BeHTMAsAUuM. CTeneHb pasbasieHns Takke MOXET 6blTb OYeHb YyBCTBUTE/NILHON K 060MM (hakTopam, Kak
npusefeHo Ha pucyHkax C.3 n C.4.
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B aTOM cnyyae B 3aMKHYTOE MPOCTPAHCTBO MOJAETCS CBEXMWIA BO3AyX C OTBOJOM, PaBHbIM 06bEeMy, Yepe3 BEHTU/A-
LMOHHOE OTBEpPCTHE.

HecMoTpsi Ha IBHO 60/blLIOE KO/IMYECTBO BO34YXO00OMEHa B 4Yac, CUCTEMa BEHTUAALMM MOXET cO34aTb LMpPKys-
LMOHHOE [ABMXEHMEe BO3AyXa BHYTPU MOMELLEHMUs, UTO MpuBeAeT K yBeNnnyeHuto (POHOBOW KOHLieHTpauuu. B kauvecTtBe
asibTepHaTMBbl MOBTOPHO YB/IEYEHHBIN a3 yBENUUMNT 06BbEM pas3baBfeHnst OT NCTOYHMKOB yTeUkn. B 3TOM cnydae cTeneHb
pasbaBneHnst cuMTaeTcs HU3KOIA.

BeHTunatop

B aTOM cnyyae B 3aMKHYTOM MpOCTpaHCTBE NpefycCMOTPeHa Kak NPUTOYHas, Tak W BbITshKHaAA BeHTunsuus. Ecnu
NpUCYTCTBYET TO/IbKO Mojaya BO3dyXa, CyLecTBYeT BEPOATHOCTb TOr0, YTO BEHTUSLMOHHOE YCTPOMCTBO CO3A4acT pe-
LUPKYNSILMOHHOE [ABMXEHME BO3dyxa W npuBedeT K NOBTOPHOMY YHOCY pa3baBfieHHOro rasa B BbIMYCKHYHO CTPYyH, 4YTO
npuBeseT K yBennyeHuto (hOHOBON KOHLeHTpauuu rasa. Mpu TwaTesibHOM PacCMOTPEHUU BEHTUSILMOHHBIX YCTPOWCTB U
pacnonoXeHnn To4ek 0TBOAA MOXHO CBECTW K MUHUMYMY Nt06ble CXeMbl peLupkynsaunm Bosgyxa. B atom cnyyae creneHb
pasbaBneHus byaeT cpegHein unu gaxe BblCOKOIA.

MpumeuyaHne — BeHTUNALMA OObIYHO NPUMEHSETCA TO/IbKO B KAYECTBE BbITSXKHON CUMCTEMbI, KOTOpas MOXeT
6bITb O6LLEA NN MEeCTHON (41155 MECTHOW BbITSXXHOW BeHTUNSAUMK) (CM. 7.2.3.3).

C.4.5 YTeUku C HU3KOI MHTEHCUBHOCTbIO

YTeukn € HU3KOW MHTEHCMBHOCTbIO pacnpocTpaHeHbl BO MHOMMX MPOMbILWIEHHbIX Npoueccax, BKAYas, Hanpumep,
ncnapeHue roprumnx XuUAKocTell 13 BEHTUNSILMOHHbIX OTBEPCTUiA, BaHH, BOAOCTOKOB WM MevyaTaHue Wau okpaluuBaHue.
CTpyiiHasa yTeuka Takke MOXeT paccMaTpMBaTbCs KakK yTeuka C HU3KOW MHTEHCUBHOCTbIO, ecny CTpys ygapsieTcs O no-
BEPXHOCTb. CKOPOCTb CTPYM MOXHO YMEHbLUNTbL, NPEBPATUB CTPYIO B NACCUBHbINA Wieid. [Ns yTeuek ¢ HU3KOW MHTEHCUB-
HOCTbI0 paccemBaHns U pa3baBfeHusi 3HauYMTeNlbHOE 3HAYEeHWE MMEeeT ABWKEHME BO3ayXa B NPOCTPAHCTBE U NaByyecTb
rasa w napa.

UTto KacaeTcsl CTPYWHbIX BbIGPOCOB, CTeneHb pa3taBneHust ByaeT 3aBUCETb OT pa3Mepa 3faHus WU NoMeLLeHus,
CKOPOCTY BbICBOBGOXAEHMSA U CMOCOBHOCTN KOHTPOMPOBAThL /06y (DOHOBYH KOHLEHTpauuio o6Lleli BEHTUALNEN.

C.4.6 HeKOHTpoOnMpyeMmble yTeuku

HekoHTpoNupyemble yTeuku SABASIIOTCA HEGO/bLUIMMU YTEeUKaMU ra3oB Wiu NapoB 13 060pyA0BaHUsI NOA AaBNEHNEM
n3-3a notepun repmeTnyHocTn (06bIYHO B Npegenax ot 10-7 kr/c o 10-9 kr/c). HecmoTps Ha HebosbLoe KOINYEeCTBO AaH-
Hble YTEeUYKN MOTYT HakananBaTbCsl B HEMPOBETPMBAEMbIX NOMELLEHNAX.

Takne HEKOHTPONMPYeMble YTeUkr CO BPpEMEHEM MOTYT HakannuBaTbCsl, Bbi3blBasi OonacHocTb B3pbiBa. CnepnoBa-
TeNbHO, Heobxoaumo cobnogaTb OCTOPOXHOCTb MPW MPOEKTUPOBAHWW KOHKPETHbIX MOMELLEHWn nunn 06opyaoBaHus,
HanpvMep MOMELLEHWIA ANS aHanM3aTopoB U repMeTUYHbIX KOPMycoB (Mpu6GOpHbIE MaHenu Wau kopnyca 3aluTbl OT
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aTMocepHbIX BO3AENCTBMI, TePpMOM30MPOBaHHbIe 06orpeBaemMble KOpnyca Uan 3akpbiTble NPOCTpaHCcTBa Mexay Tpy6o-
npoBoAamMu 1 Koprnycamu 13 TensoM3onsauun nam aHanornyHble afieMeHTbl ¢ 6051ee BbICOKMM faB/ieHUEM ra3oBbIX IMHWIA).
Takne aneMeHTbl JO/MKHbl UMETb BEHTU/IALMIO UK YCNOBUA 18 paccenBaHusa rasa, NycTb Aaxe Ha KpuTuyeckue nepuogpl
BPEMEHN.

Mpn ncnonb30BaHWM MIOTHO 3aKPbIThbIX KOPMNYCOB BEPOSAITHA HMU3Kas 3P PEeKTUBHOCTb, Y NPUTOAHOCTb BEHTUAALUN B
Takux NoMmeLLeHnAX C eCTeCTBEHHON BEHTWIALMER MOXET NPUBECTU K HU3KOMY pasbaBfieHuto, W, CnefoBaTesibHO, MOXeT
notpeboBaTbCa knaccudmkauns Ha 3oHbl knacca 0 uam 3oHbl knacca 1 B cooTBeTcTBMM € Tabnuuyen D.1.

C.4.7 MecTHas BbITs)KHasi BEHTUNALMA

Ecnn BO3MOXHO, Ha MpakTUke peKkoMeHAyeTCs NPMMEHEHWe MEeCTHON WCKYCCTBEHHON BeHTUnAuun (CM. pucy-
Hok C.5).

MecTHasa VCKyCCTBEHHAsA BEHTWIALMSA MOXET Y/yULIUTL CTeneHb pasbasneHns B6/M3M UCTOYHUKA yTeukn. YTo elye
60nee BaXxHO, MECTHAA MCKYCCTBEHHAsA BEHTUAUMA AO/HKHA KOHTPOAUPOBaTh ABMXEHME rasa Uan napa ans orpaHuyeHus
rasa uav napa 3a npegenamu npepgnosaraemoi 30Hbl BO3AEWCTBUSA MECTHOM CUCTEMbl BEHTUAAUUW. Tpu BbINOHEHWUU
3TON0 MOXHO PacCMOTPETb CTeNeHb pasbasB/ieHnss BOKPYr UCTOYHMKA YTEUYKN KakK CPefHIol.

Kak npasuno, ana acpekTMBHOCTM MeCTHas UCKYCCTBEHHas BEHTUNAUMA A0/DKHA pacnonaratbcs nobamsoctn ot
MCTOYHMKA yTeUkn. MecTHas MCKyCCTBEHHas BEHTUNALUMSA MOXET 6biTb O4eHb 3W(PEeKTUBHON, eCc/im UCTOUHUK YTeukn Xa-
pakTepusyeTcs OYeHb HU3KOWM CKOPOCTbIO yTeuku. MOCKONbKY MEeCTHas MCKYCCTBEHHAsA BEHTUIAUUSA TpebyeT npeofoneHns
MHTEHCMBHOCTM YTEeYKM rasa uav napa gns ynpasneHus ABMKEHWEM 3TOl yTeuku, NpUrogHoCcTb MECTHOW MCKYCCTBEHHOM
BEHTUALNN ANA CTPYNAHOI yTeukn 3HAYNTENbHO CHMXEHA N0 CPaBHEHWIO C APYTUMU TUMaMU YyTeuKu.

OTBO/, NOTOKA BO3ayXa

C.5 EcTecTBeHHass BEHTUNAUUA CTPOEHWUI

C.5.1 O6Lwme NonoXeHust

B C.5.2 — C.5.4 npuBegeHbl cpeacTBa AN OUEHKUW eCTECTBEHHON BEHTUMALMM CTPOeHwuin. [lonyckaetcs npume-
HATb Apyrne noaxofswme cnocobbl OLEHKN, HAMPUMEP: C UCNOIb30BAHWEM CTPOUTENbHbIX CTaHA4APTOB, Taknx kak [3].

Be3 noapo6bHO nHopMauumnm n KOHKPETHbIX 0COBEHHOCTEN CTPOEHWIA TOMbKO 3HaHMe pa3mepa 1 POpMbl CTPOEHMIA
He MOXeT cnocobcTBoBaTh 06ecneyeHnio ecTeCTBEHHOW BEHTUAALUN, M B TaKMX Cydasx cTeneHb achdekTuBHoCcTH ecTe-
CTBEHHOWN BEHTUNALWUM CUUTATLCHA HU3KOWA.

C.5.2 BeTtpoBas BeHTUNAUUSA

CTeneHb OBMXEHUA BO3fAyXa BHYTPU CTPOEHMA 3aBUCUT OT pasmepa W pacnosioXeHus NPOEeMOB OTHOCUTESIbHO
HanpaBfeHus BeTpa, a Takke OT (DOPMbl CTPOEHWUSA. BEeHTUNSALMOHHbIE MOTOKM MOrYT ObiTb Bbi3BaHbl NPOHUKHOBEHWEM
BO34yXxa yepe3 HerepMeTuyHble ABEPU U OKHA WY TPELLMHbI 1 3a30Pbl B YaCTAX CTPOEHUS, Jaxe Mpu OTCYTCTBUU B CTe-
Hax W/MAn Ha Kpblle «CTPOUTESNbHbIX» OTBEPCTUA WM ecnv 3TW OTBEPCTUSA 3akpbiTbl. MpuBedeHHble Hxe hopMysbl
OCHOBaHbl Ha MPeAnooOXeHNN, YTO NOTOK BO3Ayxa NPOHMKaeT B CTPOEHVEe Yepe3 BEHTUISALMOHHbIE MPOeMbI, a He 3a cyeT
MHMAbTPaUUN. STOT NPUHLMN TaKkKe MOXHO NPUMEHATb NPU Knaccudukalmm B3pbiBOOMACHbIX 30H.

BeHTUnAuMA nogpasymMeBaeT Kak MoCTYn/eHne, Tak 1 BbIXOA BO34yXa, U HEKOTOPble OTBEpPCTUA ByAyT DYHKLMOHM-
poBaTb B OCHOBHOM Kak BXOAHblE, & HEKOTOpble — Kak BbiX0oAHble. OTBEPCTUA C HABETPEHHOW CTOPOHbLI (C TOl CTOPOHBbI,
oTKyAa fyeT BeTep) 06bIYHO 6GbIBAOT BXOAHbIMU, a OTBEPCTUSA C MOABETPEHHOW CTOPOHbI (B HanpaBfieHUN BeTpa) U B KPOB-
Nle — BbIXOAHbIMW. OTO 03HA4YaeT, YTO BETPOBYH BEHTUNALUMIO MOXHO OLEHUTb, TOMIbKO XOPOLIO 3Has po3y BETPOB AN
KOHKPETHOro MecTa.
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LBuxylian cuna BeTPOBOI BEHTUNSALMU — 3TO nepenag fAaBfeHuid Mexay NofBeTPeHHOl M HaBeTPEeHHOW cTopo-
Hamu CTpOeHus.
MoTok Bo3ayxa, M3c, MOXHO paccuntatb No hopmynam:

Qa - CdAeuwyjACp> (C.2)
S

3HaveHuss ACp HEOGXO4MMO B3ATb M3 NPaBU/ BEHTUSILUN WU CTPOEHWIA.

3HaueHue 7L, — nnowanb OTBEPCTUS C HABETPEHHOI CTOPOHbI, M2, A2 — njowaab OTBEPCTUS C NOABETPEHHON
CTOPOHbI, M2.

CambIM HageXHbIM cnocobom n3mepeHunsa KOG(*)CDVILLVIEHT& AaBNeHnAa 3aaHuA ABNAETCA MCNOJIb30BaHWE CUCTEMbI
MaTeMaTU4yeckoro MoAe/nMpoBaHus 3a4ady rasoBoil AnHamuku n TennoobmeHa (CFD) wnv ucnbiTaHus B a3poguHamuue-
CKoWi Tpyb6e.

Cuna u HanpasneHue BeTpa NOABEPXEHbI M3MEHEHWSIM U 0ObIYHO He noAjaloTcsl oLeHke. PyKOBOACTBO MO CKOPO-
CTV BeTpa ykasaHo B Ta6nuue C.1. BeTep crnedyeT paccMaTpuBaTb COBMECTHO C APYTMMW BUAAMU BEHTUAAUMU, YTOGLI
YCTaHOBUTb, AOMNOJ/IHAET JIN OH UX UK NPenAaTCcTByeT. BeTep MOXeT ycunneatb BEHTUNALNKO, eC/in BXOAHblE U BbIXOAHblIE
0TBEPCTUSA, NpefHa3HauYeHHble AN BETPOBOW BEHTUAAUMM, ByAyT pacnofioXeHbl Tak Xe, Kak 1 Ana Apyrnx UCTOYHWKOB
BEHTUNIALMN, HO €C/N 3TV OTBepCTUs GyAyT C NPOTMBOMOJIOXKHOM CTOPOHbLI, TO BAWSHUE BeTpa GyaeT oTpuuaTesibHbIM.
Hanpumep, BeTep B N1t060M HanpaB/ieHun GyaeT OkasbiBaTb MOSIOXUTENIbHOE AEWCTBME Ha BEHTWAALMI0, €C/IM B Kpbllle
€CTb BEHTU/ISILMOHHOE OTBEPCTME, HO OyAET OKasbiBaTb OTpULATENIbHOE AENCTBUE, ECN BbIXOAHbIE BEHTUIALMNOHHbLIE OT-
BEPCTUSI PacnofiokeHbl C HABETPEHHOI CTOPOHBI.

C.5.3 BeHTunsAuus nopg geiictBueM ABUXYLLEN CUMbl

BeHTUNAUMA nog feicTBnem ABUXYLLERA cubl — «3(MEKT TArN» — BO3HUKAET Noj BAUSAHWEM NepeMeLLeHust Bo3-
[yxa BCNEeACTBUE Pa3HULbl TEMMNepaTyp BHYTPU MOMELLEHUS U CHapyxu. [BuUXylleli cunioii siBnsieTcs pasHuua B noT-
HOCTU BO3[yxa, BO3HMKAlOWAsA M3-3a nepenaga TemnepaTyp. FpagneHT BEPTUKA/IbHOrO AABMEHUS 3aBUCUT OT MIOTHOCTM
BO3Ayxa W cnefoBaTesibHO GyAeT OT/IMyaTbCsA BHYTPU WM CHAPYXW, YTO MOXET NPMBECTU K nepenajy LaB/ieHus.

Ecnu cpegHss TemnepaTypa BHYTPU CTPOEHWsS! Bbille, YEM CHApyXu, NIOTHOCTb BO3fyXa BHYTpW CTpoeHus Gyaet
MeHblue. Ecn B 3aMKHYTOM MPOCTPAHCTBE MPOEMbl PacnofioXeHbl Ha pasHoli BbicOTe, BO3AyX GyAeT NpoHuKaTb yepes
NMPOEMbI, PACMOJIOKEHHbIE HUXE, U BbIXOAUTb Yepe3 NpOeMbl, PacrosioXeHHble Bbille. Pacxos Bo3gyxa GyneT yBenuuu-
BaTbCs C YBE/IMYEHWEM pa3HOCTM TemnepaTyp. CrefoBaTesibHO, BEHTUNALUMS OT adhdpekta TArm 6yaet 6onee adhdhek-
TUBHOW Mpu 60/1ee HU3KUX 3HAYEHMAX TemnepaTypbl HapyXXHOro Bo3gyxa. lNpu 605ee BbICOKUX 3HAYEHUAX TemnepaTypbl
Hapy>XHOro BO3A4yxa 3TOT TUM BEHTUNAAUUWN CTaHeT MeHee 3(PPeKTUBHbIM, a eciv TemnepaTypa Hapy>XXHOro Bo3gyxa npe-
BbICUT TEMNEPATYPY BHYTPY NOMELLEHNS, HANPaB/eHWe BO3AYLIHOMO NOTOKA U3MEHUTCS HA MPOTUBOMOJIOXKHOE.

TemnepaTypa BHYTPU NMOMELLEHUS MOXET GbiTb Bbllle W3-3a €CTECTBEHHbLIX NPUYKH, HaNpuUMep OTOMMEHUS, Npea-
YCMOTPEHHOr0 B NOMELLEHUN, UM TEXHOIOTUYECKOTO Tenna. Takke BHYTPU MOMELLEHUS MOTyT BO3HUKATb KOHBEKTUBHbIE
MOTOKW, KOTOpble ByAyT BNUATb HAa CPEAHION TemnepaTtypy NoMeLeHus.

Ecnu ncxoanTb 13 TOTO, YTO BHYTPU CTPOEHWUS MPUCYTCTBYET CMEeLLaHHbI BO3A4yX, TO TeMMIepaTypy Kak CHapyXwu, Tak
1 BHYTPY MOXHO MPUHATL Kak NOCTOsIHHY0. MNepenag faBfieHusi BO BXOAHOM OTBEPCTUM MOXET 6biTb OnvcaH hopMyiamu:

NAT -aH
Qa - Ccle i+ Tou ) (C.4)
AtA
A= AN + A2 (C.5)

3HayeHve /11— nnowasib OTBEPCTUA C HABETPEHHOM CTOPOHbI, M2, A2 — nfowajb OTBEPCTUS C NOABETPEHHOW
CTOPOHbI, M2.

Pe3ynbTaThl, NONYyYEHHbIE COrAacHO AaHHbIM QOpPMYy/siaM, MPUMEHUMbI TO/IbKO A8 NMOMELLEHWUA C BXOAHbIMU W Bbl-
XOAHbIMW NPOEMaMu, PacnosioKeHHbIMM Ha NPOTUBOMNOIOKHbLIX CTOPOHAxX OTHOCUTEsIbHO ApYyr Apyra (CM. pucyHok C.7),
W Npy OTCYTCTBUW WA MPUCYTCTBMU B HEBGO/LLLIOM KOSIMYECTBE MPEnATCTBUM, MellalLmnx cBO604HOMY MOTOKY BO3Ayxa.
Takke ecnv BepTuUKanbHOE paccTosHUe Mexay CPeLHUMM TOUKamMn Mexay HVKHUM 1 BepXHUM npoemamu H mano, a pac-
CTOSIHWE MO rOPU30OHTaNN BESIMKO, TOorAa BEHTUNALUMA, Bbl3BaHHAA CUON TArn, 6yaeT yMeHblUeHa, U pacyeT MOXeT ObiTb
MeHee TouYHbIM. Hanpumep, rge H mMeHblue WMPUHBI NOMELLEHUS, TaM HEOBX0AMMO yuuTbiBaTb KO3adhdumumeHT 6e3onac-
HOCTW, CBSI3aHHbI C HE3(DEKTUBHOCTLIO BeHTUAAUUN (cM. C.3.6.2).

KoahpuumeHT pacxoga Cd— 310 aMnMpuyeckoe 3HayeHne, NnosyyeHHoe C NOMOLLbI0 HECKO/IbKMX 3KCNEPUMEHTOB
A5 KOHKPETHbIX C/lyvyaeB YTeUKN 1 415 KOHKPETHbIX TMMOB MPOEMOB UM oTBepcTuid. Jlloboe 3HayeHne Bbiwe 0,75 AOMKHO
OCHOBbIBATLCA Ha YCTAHOBJ/IEHHbIX CNPABOYHbLIX Martepuanax ansa npuMeHeHus. TemnepaTypa B NOMeLeHUN AO/HKHA ObITb
Bbllle TemnepaTypbl HapyXHOro BO3A4yxa, 4ToObl OblM CO3f4aHbl HEOOXOAMMbIE YCOBUS ANS BEHTUNALUW, Bbl3BAHHOM
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cunoii Tarn. Korga Ha OTKpbITOM BO34yXe BbiCOKasi TemMnepartypa OKpyxatlleli cpefibl, BHYTPEHHSIA TeMnepaTypa MoXeT
CTaTb HWXE, YeM CHapYXM, eCcnn TO/IbKO B NOMELLEHUN eCTb KaKoli-To MCTOYHWK Tenna. Ha nepenagbl TemMnepaTypbl Takxe
B/IMSIET BELLECTBO CTPOEHWI, U AN HEKOTOPbIX KOHCTPYKLUMIA TemnepaTypa B NOMELLEHUN MOXET ObiTb HUXKE, YEM HapyX-
Has Temneparypa npu onpegesnieHHbIX ycnosusax. Ecnn temnepartypa B NOMELLEHUN HUXE, YeM Temnepatypa HapyXHoro
BO3ayxa, To popmyna C.4 HenpumMeHUMa.

Yem 60nblUe paccTosHME N0 BEPTUKAIN MEXAY cepefnHaMn HWXHEro 1 BepXHero npoemMos, TeM 6onee aphdekTus-
HOW BydeT ecTecTBeHHas BeHTUNAUUA. [na BEHTUNSALUW, BbI3BAHHOW CUMON TAMWM, Hambonee xenaemoe pacnosioxeHue
BXO/HbIX MPOEMOB — BHWU3Y Ha NPOTUBOMOJIOXHbLIX CTEHaX, Ha Kpbie. OfHAKO TaM, rae 3TO0 HEeBO3MOXHO, BMYCKHble ©
BbIMYCKHbIE NpOoeMbl A0J/DKHbI pacnosiaratbCA Yy NPOTUBOMNO/IOXHbLIX CTEH, yTO06HLI 06ECMNEUYNTH ABnXXeHne Bosayxa no BCeW
nnowazau.

Bo MHOrmx cny4vasx TpeboBaHus K o6orpeBy npu 60see HU3KMX TemmnepaTtypax okpyxatwwei cpefdbl MOryT 6biTb
HapyLUeHbl eCTECTBEHHO BEHTUSILMEN, YTO Bbi3blBAET HEOOXOAMMOCTb YMEHBLUUTD WU 3aKPbITb BEHTUIALUOHHbLIE MPO-
embl. CrnegyeT paccmMoTpeTb BO3MOXHOCTb YMEHbLUEHWS MPOEMOB A0 TakOW CTeneHW, YTO OHM MOTyT HapywuTb ecTe-
CTBEHHYI BEHTWALMIO, NpefoTBpallas pa3baBfieHne B3pbiBOONACHON ra3oBoil cpefbl. Kak npaBuio, BCce NPOEMbI, KO-
Topble MOTyT 6GbITb HOPMa/IbHO 3aKpbIThl (TakMe, Kak ABEPU, OKHA U perynnpyemble Xastosu), He cregyeT paccMaTpmBaTb
KaK BEHTUALUWOHHbIE OTBEPCTUA.

TemnepaTypHblii hakTop [4A77(7jn + Tout)]]/2

PucyHok C.6 — YaenbHblii 06BbeMHbI pacxof CBeXero Bo3ayxa, 3KBMBasIeHTHbIN achdhekTUBHON naowaan npoema

[Jvarpamma Ha pucyHke C.6 nocTtpoeHa Mo 3HayeHusiM, nosy4veHHbIM no dopmyne (C.4). MNosTomy orpaHuyeHuns B
NCNo/Ib30BaHNN 3TUX pacyeToB, npueefeHHble B C.5.2, Takxe NpuMeHUMbI.

C.5.4 CoueTaHue eCTECTBEHHOV BETPOBOW BEHTUMALUN N BEHTUAAUUN NOA AeNCTBMEM TAMM

Kak BeTpoBasi BEHTUNALMSA, Tak U BEHTUIALMS NOA AeCTBMEM TAMM MOTyT CyLLeCTBOBaTb OTAE/bHO, HO eCTb BEPO-
ATHOCTb UX OHOBPEMEHHOro nosiBfeHus. Mepenagbl AaBneHns, BO3HMUKaOLWMe U3-3a TENI0BON TArK, 06bIYHO ABMAOTCA
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OCHOBHOW ABWXYLLE cunoii B 6e3BeTPeHHbIi X0NoAHbIA AeHb, Toraa kak nepenagbl AaBfeHus, CO34aBaeMble BETPOM,
6yayT OCHOBHOI ABWXYLLEA CUMNOI B XapKuii BeTpeHblii fAeHb. ST CUbI MOTYT NPensTCTBOBATL APYr APYry WaW Aonon-
HATb APYT Apyra B 3aBUCUMOCTU OT Pacno/IOXEHNUA BXOAHbIX U BbIXOAHbIX OTBEPCTUN (4711 BEHTUMSALUM 3@ CYET TArM) OT-
HOCUTeNbHO HanpaBneHus Betpa (pucyHok C.7).

Mpu 1cnonb3oBaHMN BEPOSITHOCTHOW OLEHKM HEOB6XOAVMMO YUUThbIBATh KMMAT, Po3y BETPOB AJ/1S OTAE/bHOMO pac-
MOJSIOXKEHUST N BO3MOXHbIE 3HAYEHUSI TEMMEepaTypbl BHYTPY MOMELLEHNS.

BEeHTUNSLMOHHbIE MOTOKW, Bbi3BAHHbIE PA3HOCTbIO AABMEHWIi, BETPOM WM Pa3HOCTbI0 TemnepaTtyp, Takke MOX-
HO paccuuTaTb. [N BEHTUSLMOHHLIX OTBEPCTUil GoNblIEro pasmMepa CBOCTBA NOTOKA, MIC, MOXHO paccyMTaTthb C Mo-
MOLLbIO cnefytolieil (oopmMysibl, B KOTOPO MCMOb3YIOTCS Pa3HOCTb AABMEHWiA, BO3HMKatOWAs noj AeicTBMEM BeTpa, U
“3MeHeHue MIOTHOCTU BO3AyXa, CBSI3aHHOe CO CpefHei TemnepaTypoii:

= — . C.6
Qa <V>V (C.6)
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MpunoxeHve D
(cnpaBo4HOE)

OueHKa B3pblBOOMNACHbLIX 30H

D.1 O6wue nonoxeHus

PykoBOACTBO B 3TOM NpUIoXeHMn obecneymBaeT OLeHKY Tuna 30Hbl (D.2) 1 NpoTAXEeHHOCTb 30Hbl (D.3) ANnsa cesasun
COOTBETCTBYIOLUX (DAaKTOPOB, BK/OYAsN:

- CTeneHb yTedku (npusoxexHune B),

- 3o (PEKTUBHOCTb BEHTUNALMK U CTeneHb pa3basneHus (npunoxexue C), n

- MpUrogHocTb BeHTUNAUUK (Npunoxenue C).

3HauyeHnss napamMeTpoB B NpefoCcTaB/IEHHbIX hopMynax cnefyeT BblGUpaTb Tak, YTo6bl 06ecneynTb COOTBETCTBY-
IoWNiA ypoBEHb KOHCEpBaTM3Ma C y4eToM Nboli HeonpeaeneHHocTu. Micxoas U3 aToro Nnoaxona KOHKpeTHble Koadhduum-
€HTbl 6e30MacHOCTM He yKasaHbl.

D.2 OueHka KnaccoB 30H
Ta6nmuy D.1 MOXHO WCNOMb30BaTh A/151 OLEHKN Kacca 30Hbl A1 BHYTPEHHUX W OTKPbITbIX M/I0LWA0K.

Ta6nuuya D.1 — BnusHMe ypOBHS BEHTUASLMU Ha KNacc B3PbIBOOMACHON 30HbI

YpoBeHb BEHTUAALMUK

Huskuii
Bbicokuii ypoBeHb pa3basieHuns CpepHwuii ypoBeHb pasbaBneHuns YypOBEHb
pasbaBneHns
CreneHb
yTeukn [Mpn NpUrogHOCTN BEHTUNALUN
Xopoule,
XxopoLuei cpepHen naoxoi xopouuei cpeaHei nnoxoum cpegHein unm
Ns10X0i
MocTo- 30Ha 30Ha
B3pbiBo6€e30- 3oHa knacca 2 3oHa knacca 0
SAHHasA 30Ha Knacca 0 knacca 0 30Ha
nacHas (3oHa (BoHa knacca 0  (3oHa knacca
(Henpe- knacca 0 + 30Ha + 30Ha Knacca 0
knacca 0 NE)a) NE)a) 0 NE)a)
pbiBHas) knacca 2e) knacca 1
30Ha 30Ha
B3pbiBO6E30- 30Ha Knacca 2 30Ha knacca 2 30Ha
MNepBas 30Ha knacca 1 Knacca 1
nacHasa (3oHa (3oHa knacca 1 (3oHa knacca Knacca 1
CTErneHb Knacca 1 + 30Ha + 30Ha
knacca 1 NE)a) NE)a) 1NE)a) nnn 0e)
Knacca 2 Knacca 2
30Ha
B3pbiBOGE- B3pbiBOGE-
Knacca 1
BTopas 3onacHas 3onacHas 30Ha 30Ha 30Ha
N 3oHa knacca 2 (BO3MOXHO,
cteneHb*3d  (30Ha Knacca (3oHa knacca Knacca 2 Knacca 2 Knacca 2
30Ha
2 NE)a) 2 NE)a)

knacca 0d))

a) 3oHa knacca 0 NE, 1 NE unm 2 NE nokasbiBaeT TeOpPeTUYeCKYt0 30HY, MPOTSHXKEHHOCTb KOTOPOW Npy HOpMasbHbIX
ycnoBusx 6yfeT He3HaUYMTENbHOA.

b) Co3paBaemas MCTOYHMKOM YTeUKU BTOPOI CTEMEHW, MOXEeT NpeBblllaTb 30HY A8 UCTOYHMKA YTEUKM nepBoli cTe-
MeHN UM UCTOYHMKA HEeNpepbIBHON yTeukn. B aToM cryyae He06X0AMMO NPUHATL 6ONbluee paccTosHMeE.

c) 3oHy Knacca 0 NpUHUMAlOT B C/lyyae, ec/in BEHTUIALMUA HACTO/bKO cnabas uyTeyka TakoBa, YTo B3pbiBoOnacHas
CMecCb NPUCYTCTBYET NPaKTUUYECKN MOCTOAHHO (T.e. CUTyauus npubamxaeTcs K yCnoBUAM OTCYTCTBUA BEHTUIALMN).

d) 3oHa knacca 0 6Gyfet, ecny BEHTUNSALMSA HACTOMLKO crnabas M yTeuka TakoBa, Y4TO Ha NpakTuke B3pbiBOONacHas
rasoeas cpefa CyllecTByeT MpakTMYeckn NOCTOSAHHO (T.e. NpUbAMKaeTCa K COCTOAHNIO «6e3 BEHTUAALNMN).

MpunmeyaHunsa

1 «+» O3HayaeT «OKPYXEHHbIN».

2 MpUrogHOCTb BEHTU/IALMMN B 3aKPbITbIX NOMELLEHUAX C eCTECTBEHHOW BeHTunsaumueli obbl4HO He CYMTaEeTCsH XOPOo-
Luei.

D.3 OueHKa NPOTSXXEHHOCTU B3PbIBOOMACHOM 30HbI

MpPOTSXKEHHOCTb B3PbIBOOMNACHOI 30HbI WM NAOWAAMN, TAe MOXET BO3HUKHYTb rOpHOYMiA ras, 3aBMCUT OT CKOPOCTY
YTEUKN W HECKOJIbKUX APYTnX (pakTOpoB, TakMx Kak CBOWCTBA rasa U pasMepbl YTEYKU M TEOMETPUsl OKpyXatollero npo-
CTpaHCTBa.
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PucyHok D.1 MOXHO MCno/ib30BaTb B KAYeCTBE PYKOBOACTBA [/ OMpejesieHnsi pasmepa B3pbiBOOMACHOI 30HbI
ANA pa3NnyHbIX TUMOB yTeukn. [lonyckaeTcs Mcnosb30oBaTh Apyrve hopMbl pacyeTa UM OLEHKM, OCHOBaHHbIE Ha aBTOPU-
TETHbIX UCTOYHUKaX (CM. npunoxeHue K).

KpuBble 0CHOBaHbI Ha Hy/1eBO (DOHOBOI KOHLIEHTpaLUUM U He NPUMEHUMbI 411 UICNO/b30BaHNSA BHYTPY NOMELLEHWIA
B CUTyauusx cpegHero un Hu3Kkoro pasbasneHus (cm. C.3.6.1).

MpumeyaHune — Kpusble Ha guarpamme Ha pucyHke D.1 ocHoBaHbl Ha mogesnvpoBaHun CFD ana pasnnyHbixX
«CKOPOCTeN BeHTUNAUMW». [laHHble paccTosaHuA B Tabnvue npuBefeHbl 415 HauxyAawero ciydyas. [laHHble 3HayeHus no-
NlydyeHbl NyTemM CpaBHEHUS AaHHbiX MogenupoBaHus CFD u paccTosiHWiIA, yKa3aHHbIX B OTpPac/ieBbiX npasunax.

[unarpamma npepacrtaBnsieT coboii rpybblii pacyeT AN HEKOTOPbIX KpyNMHOMAacWTabHbIX CMTyauuid, KOTOpbIi He By-
OeT HajexeH Ha MenkomaclTabHoMm ypoBHe. lMpu onpefeneHnn 30Hbl He3HauuTesnbHOW npoTskeHHocTn (NE) gaHHas
auarpaMmma He npumeHseTcsA. IKCTPanonAaumnio KpUBbIX 3a npegensl 06nactv gnarpaMmbl He criefyeT BbIMOMHATb U3-3a
Apyrux pakTopoB, KOTOpble MOBUSAIOT Ha OLEHKY 3a npejenamu ykasaHHbIX 3HAYeHWN, faxe ec/im pacCTOAHWUS B3pPbIBO-
onacHoW 30Hbl MOTYT ObITb Kak MeHblle 1 M, Tak 1 60Mblle, YeM NOKasaHo Ha pucyHke D.1.

CooTBeTCTBYHOLWAn KpMBas A0/KHA ObiTb BbibpaHa B 3aBMCUMOCTU OT TUNA YTEYKM:

a) 6ecnpensiTCTBEHHas CTPyHasA yTeuyka C BbICOKON CKOPOCTbIO (06bIYHO pa3baBneHHast yTeuka);

b) AN PY3MOHHasA CTpyiiHas yTeyka C HU3KO CKOpPOCTbo (06bIYHO A03BYKOBON BbIGPOC) UM CTPYS, KOTopas TepseT
CBOIN MMNY/bC U3-3a Pa3MepoB yTeukn UAn NageHus CTpyu Ha 6/1mM3nexallyto NoBepXHOCTb;

C) TAXKenble rasbl WK napbl, pacnpocTpaHsaLWwmecs No ropu3oHTaNbHbIM NOBEPXHOCTAM (Hanpumep, no 3emne).
KpuByto «CTpym» cnepgyeT UCNOAb30BaTb C OCTOPOXHOCTbIO, Tak KaKk MHOrMe MpUIoXeHUs MOryT ObiTb fydylle npeacras-
NleHbl Ha KpUBON «andhdy3nms.

PaccrosHue BSprBOOI’IaCHOVI 30HbIl, M

PucyHok D.1 — [uarpamma st OLeHK/ NPOTSHKEHHOCTU B3PbIBOOMNACHbLIX 30H

Mpy HEO6X0AMMOCTU MOTYT MPUMEHSTLCA ApYrMe POpMbl pacyeTa UM OLEHKM, OCHOBAHHbIE Ha rMApoAMHamMuUye-
CKOM MOAE/IMPOBaHUN AN UCTIbITAHUN.

Ha pucyHke D.1 He ykasaHbl pa3/iMyHble 30HbI, U UX CefyeT OLEHNBaTb HA OCHOBE BEHTUALMM BOKPYT UCTOYHMKA
yTeukn (cM. npunoxeHune C); BO3MOXHbI BapuaHTbl YCIOBUIA yTeukn. MeTof UCNoNb30BaHUA auarpaMMbl Ha pucyHke D.1
npvBeAEeH B NpumMepax B Npuioxenun E.
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MpunoxeHve E
(cnpaBo4HOE)

MpuMepbl KnaccuuKauuy B3pbIBOOMNACHbBIX 30H

E.l O6wme nonoxeHusi

MpakTka knaccuukaumy B3pbIBOONACHLIX 30H NpegrnonaraeT 3HaHWe MOBEAEHUS TOPHUMX Fa30B U XUAKOCTEN
npu KX yTeuke M3 3alMTHON 060M0UKMA M HAAMexXalleid UHXEeHEePHOW NpakTMke, OCHOBAHHOW Ha OMnbiTe aKcnayaTauumn 3a-
BO/CKOr0 060pyf0BaHNsA Npu OnNpefeneHHbIX YCnoBusix. Mo 3Toil NpuunHe Helenecoo6pasHo NPUBOAUTL NPUMEPLI ANs
Kak[l0ro BO3MOXHOrM0 BapuaHTa yCTAHOBKM U npouecca.

Mpumepbl He NpefHa3HayYeHbl AN NPUMEHEHUS Ha NPakKTUKE W NPUBEAEHbI TOMLKO ANS UAMICTPaUMU anbTepHa-
TUBHbIX CPEACTB OLEHKW, NMPEeACTaB/EHHbIX B HACTOSLEM CTaHAapTe. XapakTepUCTUKU YTEUKW W Apyrue MCrosib3yemble
napameTpbl Takxe npeAcTaBfieHbl TO/IbKO ANA UMCTPALUN CPEACTB OLEHKU M MOTYT He oTpaxaTb peasibHble YC/oBUS.

E.2 TMpumepsbl

Mpumep 1

CTaHAapTHbIA NPOMBILW/IEHHbI HAacoC C MexaHU4Yeckum (guadparMeHHbIM) pasfennTenem, YCTaHOB/IEHHbLIA Ha
YPOBHE 3eM/IiA, PACMO/IOKEHHbIV Ha OTKPLITOM BO3Ayxe, NpefHa3HauYeHHbI AN NepekadunBaHusi roproyeii XuakocTu.

XapakTepucTUKN yTeuKu:

loptoyee BelecTBo
MonsapHas macca

HWwKHWIA  KOHLEeHTpauWoHHbIA npegen pacnpo-
CTpaHeHna njaamMmeHu

TemnepaTtypa camoBOCn/laMeHeHns

MnoTHoCTbL rasa, pr

VCTOYHMK yTeukn, NY
CTeneHb yTeyku

CKopoCTb yTeukun xugkoctn, W

CKopocTb yTeuku rasa, Wg

O6bemMHast xapakTepucTuka ytedku, Qc

XapakTepuUcTUKN PacnonoXeHus:

YCcnoBua cHapyXu nomeLlieHus
[laBneHune okpyxatowiein cpegbl, pa
TemnepaTypa okpyxatowei cpegpl, I
CKOpOCTb BEHTUAALUN, UW

MpUroAHOCTL BEHTUALMM

lNocneacTeus yTeyku:

CTteneHb pasbasnieHns (CM. pucyHok E.1)
Tun 30HbI (30H)

Moarpynna o60pyf0BaHus ¥ TeMNepPaTypHbIi Knacc
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Benson (Ne CAS 71-43-2)
78,11 kr/kmonb

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

498°C

3,247 «r/m3 (paccumTaHo 418 YCNOBWIA OKpyXalLliein cpepgbl).
KpuBas Ha pucyHke D.1 oTob6bpakaeT NAOTHOCTb rasa

TopueBoe ynjioTHeHue
YTeuka BTOpOW cTeneHn (yTeyka u3-3a paspbiBa yNa0THEHUS)

0,192 «r/c, onpefeneHHas c yyeTom koadpdpuumeHTa pacxoga
Cd = 0,75, pa3mep otBepcTMa S = 5 MM2, NIOTHOCTb XWAKOCTU
p = 876,5 kr/m3 1 nepenag gasnexna Ap = 15 6ap

3,85 x 10~3 kr/c, onpegeneHHas ¢ y4eToM A0/N XWUAKOCTU, UC-
napuBLLEica 13 TOUkM yTeukn (2 % W/); ocTaBwascs XuMAKOCTb
CcnvTa B KaHaM3aUMOHHY CUCTEMY

0,099 m3/c

CB0604HOE NPOCTPAHCTBO
101 325 MMa

20 °C (293 K)

0,3 m/c

Xopowasa (ckopocTb BeTpa B YC/IOBUSIX METeOpOsIOrMyecKoro
wTnns)

CpepHsas
30Ha Knacca 2

MAT1
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Knaccudmkauma B3pbIBOONaCHbIX 30H

Pa3mepbl B3pbIBOONACHbIX 30H OCHOBaHbl Ha OLEHKe, NpuBeAeHHONl Ha pucyHke E.2. PucyHok E.3 oTobpaxaeT Bug,
cnepefy Ha 06beKT. PUCYHOK cocTaB/ieH AN NapoB TAXesiee BO3Ayxa; BepPTUKa/IbHOE PacCTOsIHUE MEHbLUEe rOpuU30oHTasb-
HOro, Kak nokasaHo Ha pucyHke E.3.

MpumeuaHue — Bonee cTporas knaccumkaLums oTCTOWHMKA WU3-3a HWU3KOW CTeneHn pa3GaBneHus.
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PaccTosiH/e B3pbIBOOMACHOW 30HbI, M

— 3oHa knacca 1

— 3o0Ha knacca 2

PucyHok E.3 — Knaccudukaums 3oH (Mpumep Ne 1)
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CTaHfapTHbI NPOMbILW/IEHHbI HACOC C MeXaHW4yeckum (auadparMeHHbIM) pasgenuTesnieM, YCTaHOB/IEHHbI Ha
YPOBHE 3€M/IM, PACMOJIOKEHHBIV HA OTKPLITOM BO34yXe, NpefHa3HauYeHHbI AN nepekaunBaHusl rToproyeit XuakocTu.

XapakTepuUCcTUKN yTeuKu:

[oployee BelecTso
MonsapHaa macca

HWKHUIA  KOHLEHTPaLMOHHBI npeaen pacnpo-
CTPaHEHUs MnamMeHu

TemnepaTtypa camMoBOCMN/IaMEHEHMS

MnoTtHocTb rasa, pr

MICcTOYHUK yTeukun, NY
CTeneHb yTeuku

CKOpOCTb yTeukn xugkoctm, W

CkopocTb yTeuku rasa, Wg

O6beMHbI pacxog rasa, Qg
O6beMHasn xapakrtepucTuka yteuku, Oc

XapakTepucTnkn pacnosioxeHus:

YcnoBusa BHYTPU NOMeLLEeHNS
[laBneHve okpyxatoLieil cpefpl, pa
TemnepaTypa okpyxatowiei cpeabl, T
Pa3mvep kopnyca o x W * B = Y0
Pacxopg Bo3gyxa, Qa

FOTOBHOCTbL pacxofa Bo3ayxa

CKOpOCTb BEHTUAALMK, lw
KpuTuyeckasa koHueHTpauus, Xcrit

MocnepncTeua yTeuku:

KoahdhnumeHT HeadpheKkTMBHOCTH BeHTUNAUUN f
®oHoBasi KoHLeHTpaums, Xb

CpaBHeHVe KOHLeHTpauuii

Bpewmsi, HeoGxoanmoe assi AocTmxeHns Xcrit, td
CteneHb pa3basneHuns (CM. pucyHok E.4)

Tun 30HbI (30H)

Moarpynna oGopyfoBaHWs U TemnepaTypHbli
knacc

XXngknii NnpoaykT Ha ocHoBe 6eH3ona
78,11 kr/kmonb

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

498 °C

3,247 kr/m3 (paccuntaHo gns ycnoBuin okpyxatowieii cpegbl). Kpu-
Basl Ha pucyHke D.1 oTo6paxaeT NJIOTHOCTL rasa

TopueBoe ynnoTHeHne
YTeuka BTOpOW cTeneHn (yTeyka us3-3a paspbiBa YNI0THEHUS)

0,192 «r/c, onpefgeneHHas c yyeToM koadphuumeHTa pacxoga
Cd = 0,75, pa3mep otBepcTuss S = 5 MM2, NJIOTHOCTb XUAKOCTU
p = 876,5 kr/m3 n nepenag gasnexuna Ap = 15 6ap

3,85 x 10-3 «kr/c, onpepgeneHHas ¢ y4eToM A0/N XUAKOCTU, ucna-
puBLLEeiics 13 Toukn yTeukn (2 % W)\ ocTaBLuascs XuakocTb cimta
B KaHaNIM3aUMOHHY cUcTemy

MpumeuyaHune — MWHpopmauusa B3sSTa W3 NPOMbILIIEHHBIX
npasun

1,19 x O~3m3c

0,099 m3/c

MomeLleHUsi ¢ eCTeCTBEHHOW BEHTUNSILMEN (BETPOM)
101325 MNa

20 °C (293 K)

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

306 m3/y (0,085 m3c)

YaoBneTsopuTebHas, onpefensieTcs ¢ y4eToM XyALwero ycrioBus
oKpyXatoLiei cpeapl (CKOPOCTb BETPA B YC/I0BUM METEOPOsiornye-
CKOro LWTKASA)

0,3 m/c no oueHke Oal(4xB)
0,003 06./06., pasHas (0,25 x HKIP)

5

0,068 06./06.

*b > “crit

7,67 4 (koachchmumeHT 6e3onacHoCTU paseH f)
Hu3kaa uns-3a Xb> Xcrit

30Ha Knacca 1

MAU
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B paHHOM cnyvae npoueaypa OUeHKM cTeneHun pasbaBfieHus C NOMOLbI AMarpaMmbl He TpebyeTcs, NoToOMy 4TO
(hoHOBasi KOHLEHTpauus B 3aMKHYTOM NPOCTPaHCTBE Bbiwe Kputudeckol (Xb> Xcrit). CTeneHb pa3baBneHnst BCe paBHO
OyfeT onpefeneHa kak Hu3kas. PucyHok E.4 npocTo noaTteBepxaaeT OLEHKY.

Knaccudumkaumnsa B3pbiBOONACHbLIX 30H

Mpumep kacaeTcss OTHOCUTENIbHO HEe6O/LLIOr0 NPOCTPaHCTBA BHYTPM MOMeELLeHWs, rae hoHoBasi KOHUeHTpauums
BAiBOe 6osblue kpuTuyeckoii. Kpome Toro, TpebyeTtcsa 3HaunTeNnbHoe Bpems 4718 AOCTVXKEHUA KPUTUYECKOW POHOBOW KOH-
LeHTpauun (noytn 8 4). HeT nNpuuvH onpefensaTb BepTUKasibHYI0 30HY UM 30HY Knacca 2 3a npejenamm 30HbI knacca 1.
O6pa3oBaBLuascs B3pbiBOONacHas 30Ha OyfeT oxBaTblBaTb BCE MPOCTPAHCTBA BHYTPY MOMELLEHUA C y4eTOM CpaBHEHUs
KOHUEHTpaLunii 1 BpeMeHn, Heob6XxoANMOro AN AOCTUKEHWS KPUTUYECKOW KOHLEeHTpauuu nocne npekpalieHus yTeuku.
Mpn Hanuuuu oTBEPCTUIA X cnedyeT paccMaTpmBaTb Kak NOTEHUMaNbHbIe UCTOYHUKN YTEUKU.

Ecnun 6bl cKOpOCTb BO3AYLUIHOrO NoToKa Oblna ynydweHa, TO cTeneHb pasbaBneHus mMorna 6bl 6biTb cpefHen, u
B3pblBOONACHas 30Ha Morna 6bITb knacca 2 BMecTo knacca 1.

Mpumep 3

Map 13 ApixaTeNbHOro KianaHa Ha OTKPLITOM BO3AyXe W3 TEXHO/I0TMYECKOn eMKoCTK
XapakTepucTUKN yTeUKu:

lopioyee BeLecTBO BeHson (Ne CAS 71-43-2)
MonsipHas macca 78,11 «r/kmonb
HWXHWIA KOHUEHTPAUWOHHbLIA npegen pac- 1,2 % 06. (0,012 06./06.)

NPOCTpaHeHnA nnamMmeHu
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Temnepatypa camoBOCn/1IaMeHeHNsA

MnoTtHocTb rasa, pr

MICTOYHUK yTeukun, NY

CTeneHb yTeuku

CkopocTb yTeukn, Wg

O6bemMHas xapaktepuctuka yteuku, Qc
CTeneHb yTeuku

CkopocTb yTeukun, Wg

O6beMHas xapaktepuctuka Bblbpoca, Qc

XapakTepucTukn pacnosioxXeHus:

YCnoBusi CHapyXu nomelLLeHus
[laBneHvie okpyxatuleii cpeabl, pa
TemnepaTypa okpyxatolein cpegpl, T
Pasmep kopnyca, [ x w * B = VQ
CKOpOCTb BEHTUASILUMW, UW

MpPUroIHOCTb BEHTUNSLUM

MocneacTBusi yTeuKu:

CTeneHb pas3basneHns (CM. pucyHok E.5)
Tun 30HbI (30H)

Moarpynna o6opyaoBaHus U TemnepaTyp-
HbIli Knacc

MOCT 31610.10-1—2022

498 °C

3,247 kr/m3 (paccumTaHo ANs yCnoBuii okpyxatoweit cpeabl). Kpusas
Ha pucyHke D.1 oTOGpaXkaeT M/IOTHOCTL rasa

[JbixaTenbHblii knanaH

YTeuka nepBoit cTeneHn (3anosiHeHne TeXHO0rMYeckoli eMKOCTH)

4,5 x 10-3 kr/c (gaHHble N3roTOBUTENS)

0,115 m3/c

YTeuka BTOpOW cTeneHn (noBpexaeHne yniaoTHUTEIbHOrO YCTPONCTBA)
4,95 x HO-2 kr/c (gaHHble U3roToBUTENA)

1,27 m3c

BecnpenAaTcTBEHHOE MPOCTPAHCTBO
101 325 Ma

20 °C (293 K)

6,0 M x 5,0 M x 5,0 m = 150,0 m3
1,0 m/c no oueHke Oal/(AxB)

Xopoluas (CKopocTb BeTpa B YC/OBUAX METEOPOSIOTMYECKOro LUTUAS)

CpepaHss
30Ha knacca 1 + 30Ha knacca 2

HAT1
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PucyHok E.5 — CteneHb pasbasneHus (Mpumep Ne 3)
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PaccTosiH/e B3pbIBOOMACHOW 30HbI, M

MpOTSHXEHHOCTb 30HbI (30H) I AN1A YTEUYKU NepBoii cTeneHn paBHa 1,5 M; Ana yTeukn BTOpPoOi cTeneHn — 5,0 m.

Knaccundmkauus B3pbIBOOMACHbIX 30H

Pa3mepbl B3pbIBOONACHbIX 30H OCHOBaHbl Ha OLUEeHKe, NpoBefeHHOW No pucyHky E.6. MNpuHMMas BO BHUMaHWe co-
OTBETCTBYIOLLME MapaMeTpbl, C/efylline B3pbiBOOMACHbIE 30HbI SBASATCSA cneunduueckuMn As paccmaTpuBaemoro
AbIXxaTenbHoro knanaHa (CM. pucyHok E.7).
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Mpumep 4

Perynupytowuii knanaH B 3arpoMoXAeHHOM NPOCTPAHCTBE, YCTaHOB/EHHbI B 3aMKHYTON TEXHOMOrMYecKoii Tpy6o-

NPOBOAHON CUCTEME TPAHCNOPTUPOBKMA FOPHOYEro rasa.

XapakTepucTuKN yTeuku:
loproyee BelecTso
MonsapHas macca

HWKHUIA KOHLLEHTpaLUMOHHBIA Npeden pac-
NPOCTPaHEHNs NiameHu

TemnepaTtypa camoBOCn/laMeHeHus

MnoTHOCTL rasa, pr

VCTOYHMK yTeukn, NY
CTeneHb yTeyku

CkopocTb yTeukun, Wy

O6bemMHas xapakTepuctuka yredku, Qc

XapakTepucTukKn pacnosioxeHus:

Ycnosusa cHapyxu nomMeLleHms
[aBneHune okpyxatolei cpefpbl, pa
TemnepaTypa okpyxatowiei cpegpl,
CKopoCTb BEHTUIALMK, W

MpUroAHOCTb BEHTUNSALMM

XapakTepucTukn pacnosioXeHus:

YcnoBus cHapyXu nomeLieHus
[laBneHue okpyxatlieit cpegbl, pa
TemnepaTypa okpyxatouien cpeapl, T
CKOpOCTb BEHTUAAUNN, W

MpUroAHOCTL BEHTUNSALMM

[MocneacTsus yTeuku:

CTteneHb pasbassieHns (CM. pucyHok E.8)
Tun 30HbI (30H)

Moarpynna o6opyaoBaHMs M Temnepartyp-
HbIA Knacc
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[a3oBas cmecb Ha OCHOBe MnponaHa
44,1 «r/kmonb

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

450 °C

1,833 kr/m3(paccumMTaHo 45 YyC/I0BUIA OKpyxatoLllein cpegpl) Kpneas Ha
pucyHke D.1 oTo6paxaeT NAOTHOCTb rasa

YNNOoTHEHVE WTOKa knanaHa
YTeuka BTOpOW cTeneHn (MOBpexXAeHNEe YNIOTHEHWS)

5,06 x 10 _3 kr/c, onpefeneHHas C y4eTOM AaB/fieHUst aKcnayaTtauuu
p = 10 6ap, Temnepatypsl I = 15 °C, pasmepa otBepcTus S = 2,5 mMm2,
KoappuumeHTa cxmmaemoctTn Z = 1, uHgekca nonutponun y =1,1 n
KoagppumymeHTta pacxoga Cd=0,75

0,162 m3c

BecnpenaTcTBEHHOE NPOCTPAHCTBO
101 325 MNa

20 °C (293 K)

0,3 m/c

Xopolas (CKkopocTb BETPA B YC/IOBUAX METEOPOSIOTMYECKOrO LUTU/IA)

BecnpenaTcTBEHHOE NPOCTPaHCTBO
101 325 MNa

20 °C (293 K)

0,3 m/c

Xopolas (CKopocTb BETPA B YC/TOBUAX METEOPOSIOTMYECKOTO LUTU/IA)

CpefHsas
30Ha knacca 2

IIAT1
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VIHTEHCUBHOCTb BEHTUNALUN UW, m/c

10
Bbicokoe CpepHee
pasbasneHve pasbasneHvie
| NOlN
01
rr
/
Hu3koe
pasbasneHvie
0,01
0,001
0,001 0,01 0,1 10 100

Qc, m3c

PucyHok E.8 — CteneHb pa3basneHus (Mpumep Ne 4)

59



MOCT 31610.10-1—2022

PaccTosiH/e B3pbIBOOMACHOW 30HbI, M

MpPOTSHKEHHOCTb 30HbI (30H) r— 0T 1,0 M 40 2,0 M 13-3a XapaKTepUCTUK OKpyxatoweit cpegbl (T.e. 6ecnpenaTcTBeH-

Hasi CTpyliHas yTeuka).

MockonbKy gnarpamma He NpUMeHsieTCcsl A1 PaccTOsiHWIA MeHee 1 M, pa3mep 30Hbl onpefensieTcs kak 1 M. Ecnu
Janee TpebyeTcs yTOUYHEHVE MPOTSXKEHHOCTW AaHHON 30Hbl, TO cnedyeT UCNob30BaTh APYry0 METOA0/I0TMI0 OLEHKN.

Knaccudrkaumsa B3pbIBOONACHbIX 30H

Pa3smepbl B3pblBOONACHON 30HbI OCHOBaHbI Ha OLEHKe, NPOBEeAEHHON No pucyHky E.9. MNMpuHUMas BO BHMMaHWe CO-
OTBETCTBYIOLLME NapamMeTpbl, A1 pacCMaTpuBaemMoro perynvpyroLero knanaHa xapakrepHa creayrolias B3pbiBoonacHas

30Ha (CcM. pucyHok E.10).
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[7] — Pa3sbasneHue
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[2] — PacceunBaHue ctpyu

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

Mpumep 5

3amMKHyTasi TexHoMornyeckas cuctema Tpy6onpoBOAOB, PacnosioKeHHass B MOMELLEHNN, TPAHCNOPTUPYoLWas ropto-

unii ras.
XapakTepucTuKn yTeyek:

[optoyee BellecTBo
MonspHasa macca

HWKHWUIA KOHUEHTpaLMOHHbIA npegen pacnpo-
CTPaHEeHUs nnameHu

Temnepatypa camoBoOCn/1IaMeHeHNsA

MnotHocTb rasa, pr

HecKo/bKO UCTOYHUKOB YTEUKU:

a) CTeneHb yTeuku

- TIn

- CKOpOCTb yTeukn rasa Ha eauHudy, Wg
- 06bEeMHbIN pacxog rasa, Qg

- KOMNYeCTBO yTeyek

NPUPOAHbINA ra3, 6oratblii 6eH3NHOM, HEeTAHON’
20 kr/kmonb

4 % 06. (0,04 06./06.)

500 °C

0,831 kr/m3 (paccumMTaHo ANA YyCNOBWUIA OKpyxaroLlen cpeabl) Kpu-
Bas Ha pucyHke D.1 oTo6paxaeT NAOTHOCTb rasa

MocTossHHas (HEKOHTpoNMpyemble BbIGPOCHI)

Apmartypa gns Tpybonposoga (nospexzaeHus Tpybonposoaa)
1, 0 x t0 -9 kr/c (nabopaTopHble faHHble)

1,2 x 10-9 m3c

10
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b) CteneHb yTeykn

-Tnn

- CKOpOCTb YTeukM rasza Ha eaunuuy, Wg
- 06beMHbIN pacxof rasa, Qg

- KOJIMYECTBO yTeuek

c) CteneHb yTeuku

-TIn

- CKOpOCTb yTeuKW rasa Ha eguHuuy, Wg

- 06bEeMHbIl pacxog rasa Ha eguHuly, Qg

- KOIMYeCcTBO yTeyek

XapaKTepuUCTUKM pacrnonoXeHus:

YcnoBus BHYTpU MOMeELLEHNSA
[laBneHue okpyxatolieit cpegbl, pa
TemnepaTypa okpyxatouwen cpeabl,
Pa3smep kopnyca, [ x W x B =Y0
Pacxof Bo3gyxa, Qa

[OTOBHOCTbL pacxofa Bo3fyxa

KoadhchnumeHT HeadhdhekTUBHOCTM BeHTUNALMK, f

CKOpPOCTb BEHTUAALNUW, UW

Kputuueckass KoHuUeHTpaums, Xcrit

YTeuka nepBoii cTeneHn (HEKOHTPONMPYEMble BbIOGPOCHI)

YNnoTHUTEbHbIE 3/1IEMEHTbI Ha ABVXYLLUXCA 4acTAX NpU HU3KOW
ckopocTu (YyNIOTHEHUE perysvpyowero kianaHa)

1, 5 x 10~6 kr/c (4aHHble N3roToBUTENS)
1,8 x 10 6 m3c

3

YTeuka BTOPOI cTeneHu

YNNOTHUTENbHbIE 3/1IEMEHTbI Ha ABMXYLLMXCSA 4vacTax (naHel c
ynnoTHeHnem u3 onbpbl)

1, 7 x 10~3 kr/c, onpefeneHHas C y4eTOM faBfieHMs 3Kcnaya-
Taymm p = 5 6ap, Temnepatypbl T = 15 °C, pasmepa 0oTBepcTUs
S = 2,5 MmM2, koathhmumneHTa cxumaemoctTm Z = 1, nHgekca nonu-
Tponun y = 1,1 n koadpduymeHTa pacxoga Cd= 0,75

2,05 x KO-3m3c

1, camas 6osblIas

lMomMeLleHna ¢ ecTeCTBEHHOIN BEHTUNALNEN (BETPOM)
101 325 Ma

20 °C (293 K)

30mMx34 Mmx3pwm=315 m3

189 m3u (0,053 m3/c)

YposneTsopuTesibHasA, onpefensercs C y4eToM XyALlero ycrosus
oKpyxatwien cpefbl (CKOPOCTb BeTpa B YC/IOBUSAX METeoposorun-
4YecKoro LWTus)

3
0,005 m/c no oueHke Oal(xB)

0,01 06./06., paBHas (0,25 x HKIMP)

MNocneacteuaA yTeyek N3 HeCKOJIbKUX NCTOYHUKOB:

CreneHb yTeukn

CymmapHas ckopocTb yTeuek XW/g
CyMMapHsbIli 06bEMHbIN pacxog rasa, 1Q g
doHOBasA KOHLUeHTpaLuus, Xb

CpaBHeHMe KoHLeHTpauwui

O6bemMHasn xapakrepucTtuka yteuku, Qc
CTteneHb pasbasneHus

Tun 30HbI (30H)

CTeneHb yTeuku

CymmMapHas cKopocTb yTeuek, IW g
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MocTosiHHast (HEKOHTPONMpYyeMble BbIGPOCHI)

1,0x 10-8«r/c

1,2 x 10-8 m3/c

6,79 x 10"7 06./06.

" b« ~crit

301 XHO-7m3lc

Bbicokas

30Ha knacca 0 He3HauMTeIbHON MPOTSHKEHHOCTU

MepBas naoC NOCTOAHHAA (HEKOHTPOMpPYyeMble BbI6POCHI)

4,51 x KO"6 kr/c



CyMMapHbIii 06bEMHBIN pacxog rasa, |Q g
doHOBas KoHUeHTpauus, Xb

CpaBHeHVe KOHLeHTpauuii

O6bemMHas xapakrepucTuka yteukn, Qc
CTeneHb paszbasneHus

Tun 30HbI (30H)

CTeneHb yTeuku

CkopocTb yTeuek, Wg

O6beMHbI pacxog rasa, Qg

doHoBas KoHUeHTpauusa, Xb

CpaBHeHVe KOHLeHTpauuii

Bpems, Heobxoamnmoe ana goctmxkeHus Xcrjt, td
O6beMHasn xapaktepuctuka yteukun, Qc
CTteneHb pasbasneHus

Tun 30HbI (30H)

MoAarpynna o6opyaoBaHus U TemnepaTtypHblii
Knacc

MOCT 31610.10-1—2022

5,42 x 10~6 m3/c
3,1 x 10~4 06./06.

1,36x 10-4 m3/c

Bbicokas

30Ha knacca 1 He3HauMTesIbHOW NPOTSXKEHHOCTU
BTopas nnawc nepeas naC NOCTOSHHAsA

1,7x HO~3 kr/c

2,05 x 10-3 m3/c

0,12 06./06.

*b>*crit

1,23 4 (koathpuumneHT 6e3onacHocTu paseH f)
0,051 m3/c

Huskaa us-3a Xb> Xcrit

30Ha knacca 1

IIAT1
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B naHHOM cnydae npouefypa OueHkM cTeneHu pasbaBneHus C NOMOLLbI AnarpaMMbl He TpebyeTcs., NOTOMY 4YTO
(poHOBasi KOHUEHTpaumMsa B 3aMKHYTOM MpPOCTpaHCTBe Bbiwe kpuTuveckoi (Xb > Xcrit). CTeneHb pas3baBneHns BCce paBHO
OyneT onpefeneHa kak Hu3kasa. Ha pucyHke E.11 Touyka nepeceyeHus Haxogutcsa B npegesniax obnactn «cpefgHee pas-
6aBfnieHme», Ho 6AU3KO K rpaHuue. MNpuHMMas BO BHMMaHWe HEeOoNpefesieHHOCTW B METOA0/I0TUK, 3TO NOKasbiBaeT, uYTo
npeablayLas oueHka COOTBETCTBYET TPebOBaHUAM.

PaccTosiH/e B3pbIBOOMACHOW 30HbI, M

MpOTSXEeHHOCTb 30HbI (30H) (CM. pUCYHOK E.12, I NPOTSXXEHHOCTb 30HbI paBHA NPUGNN3MTENBHO 1M M3-3a OKpyXato-
LUX XapakTepucTuk (CTpyiiHaa yteuka npy Haauumm orpakgeHuit).

Knaccudrkaumsa B3pbIBOONACHbIX 30H

O6pa3oBaBLuascs B3pbiBOONacHas 30Ha OyfeT oxBaTbiBaTb BECb 06BEM MOMELLEHUS, MOCKONbKY POHOBas KOHLEH-
Tpaumsa npesblllaeT KPUTUYECKYI KOHLEHTPaLUUo 1 3HAYUTENIbHOE BPEMSI 3aHMMAaEeT CHWXEHWE KOHLEeHTpauum Ao KpUtu-
YecKoro 3HauyeHusi Nocsie NpekpaLleHust yteukn. Kpome Toro, NpoTsKEHHOCTb 30HbI 3aBUCUT OT pasmepa orpaxaeHus (CMm.
C.3.6.1).

E.3 TunoBoii npyMep NPOBOAUMOIO aHaM3a /1 Knaccudrkauun B3pbIBOOMNACHbIX 30H

JaHHbll npumep npegHasHayeH A8 MOSCHEeHWs MeToA0/I0MMYecKoro noaxofa mpu knaccudurkauum B3pbiBoonac-
HbIX 30H W WAAKCTPauMm cnocoba HaHeceHWs Knaccos 30H. [Mogpo6Has MHgopMauusa O 30He MOXET oT/inyaTbCcs B 3a-
BWCMMOCTW OT KOHKPETHbIX AAaHHbIX YCTAHOBKU WK LENN COOTBETCTBYIOLMX PYKOBOACTB. JaHHbIii npyMep 6bl1 NpUBeAEH,
NOTOMY YTO OH COAEPXWUT MHOXECTBO (POPM yTeYkM, KOTOpble 4acTOo BCTPevalTCcs Ha npakTuke no OTAEeNbHOCTU WUav B
pasfINuHbIX COoYeTaHWAX WU B pasHblX KOHTeKcTax. M0o3ToMy KOMNPECCOPHYK YCTaHOBKY B AAaHHOM nNpumepe cnegyet
paccMmaTtpusaTb NPOCTO Kak OCHOBY /11 METOA0/I0TMHYECKOro NoAXoAa, U3MI0XKEHHOIo B CTaHAapTe.

Mpumepom ABNSETCSA KOMNpeccopHas yCcTaHoBKa, paboTalolas ¢ npupogHbIM ra3om (cM. pucyHok E.13). Komnpec-
cop npegcTasnseT coboli arperaT Ha canaskax, COCTOSLMIA M3 ra3oBOro Agurartesis, Komnpeccopa, KOMGUHWPOBAHHOIO
BO3/YLUHOr0 OXNafuTens, TeXHO0rMyecknx TpybonpoBoAoB, ra3oouncTuTens, AenynbcatopoB U BCnoMoraTenibHoro 06o0-
pyAoBaHus.
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B gaHHOM npumMepe rasoBble ABuUraTenn U KOMMNPEecCcopbl CYMTAKTCA YCTAHOBMEHHbIMU B €CTECTBEHHbIX YC/I0BUSAX
noA BEHTWIMPYEMbIM YKPbITUEM C MOCTYM/IEHWEM BO3gyXa 4epes Xanto3uiiHbie NPOoembl BHU3Y W OTKPbITYI0 NepefHiow
4yacTb YKPbITUSA M NPOEM Ha kpbiwe (cm. Tabnuuy E.1).

BHeLWHAA yacTb YCTAaHOBKU NpefcTaBnseT coboli KoMOMHMPOBaHHbIE BO34YyX00X/1aAMTeNnn ¢ BOASHbIM OXNaXAeH!-
€M 1 TEeXHOMOTMYeCKUMU ra3oBbIMU TeM/1I006MeHHUKaMun, TpybonpoBodamu, knanaHamu (418 aBapuiiHOTO OTK/OYEHUS,
6/1OKMPOBKN N PETYNINPOBKM), ra3004YNCTUTENSAMU U T. .

loptouvie BellecTBa, NpeAcTaB/eHHblE B JaHHOM Mpumepe, npeacTasneHbl B Tabnvue E.2:

1) TexHOMorMYecknin ras (NPUPOAHbIN ras ¢ cogepxaHneMm 06bLEMHON 4o MeTaHa 80%);

2) KoHAeHcaT TeXHO/I0TMYeCcKoro rasa cobupaeTcsl B rasoouUCTUTENAX W aBTOMATUYECKU CNNBAETCA B KOJIIEKTOP
(B ocHOBHOM 6o0siee TsXesnble YrNeBoaopoAbl B KO/IMYECTBaX, onpefensiemMbiXx COOTBETCTBYOLWMM COCTOSHUEM paBHOBe-
CUS Ha KaXAoi cTagun cxartus);

3) TON/IMBO 415 ra3oBbIX ABUraTeneil n NyckoBoW ras (Cyxoi MpUpOAHbIl ra3, NPUrogHbIA ANs TpybonpoBoLOB, He
MeHee 96% meTaHa);

4) pasnnyHble XMMUYeckme BellecTBa, NpYMeHseMble B npouecce, HanpuMep MHIMGUTOPbl KOPPO3un, aHTUPU3bI.

VICTOYHUMKM yTEUKM, KOTOPbIE MOABASAIOTCA B fAaHHOM NpuMepe, npegcrasfeHsl B Tabnuue E.3:

1) nyckoBoOl KnanaH rasa (npeackasyemblli UCTOYHMK, KOTOPbIA AaeT OCHOBHYIK CTEMeHb yTeuku; NPpOUCXOAUT npu
KaXX4oMm 3anycke asuratens);

2) BbiNyCckHOE OTBEpCTMe AN NPoAyBKM Kommpeccopa (npefckasyeMblii MICTOYHUK, KOTOPbIA faeT CTeneHb yTeuku
nepBoil CTENEHW; NMPOUCXOAUT NPU KaXXA0W pasrepmeTunsaLn 3abn0KMPOBaAHHOIO KoMnpeccopa);

3) BEHTWUIAUMA 3anopHOro knanaHa rasoBoro gsuratens (OTHOCUMTENbHO NpeAckasyemblli UCTOUYHUK, yTeyka npounc-
XOAUT NpU KaXAoi OCTaHOBKe ABuratens, Korga nocTynarwLiuii TON/IMBHLIV ra3 6/10KMpyeTes, U 3axBayeHHblli ra3 ygans-
eTcs B aTmocchepy);

4) perynupyrowuii faBneHue knanaH (Henpeackasyemblii UCTOUHMK, KOTOPbI/ 06bIYHO AaeT yTeuky BTOPOW CTeneHu;
NMPOMCXOAMUT, €CNu AaBfieHne Ha BXOAe MpeBblllaeT 3afaHHoe 3HayeHue; 06bIYHO B CUCTEME 3aluTbl KOMMAPECCOPHbIX
arperaToB OT OTK/IHOYEHUS YCTAHOB/IEHO YCTPOMCTBO 3aliUTbl OT OCTAHOBKM [0 OTKPbLITUA perysimpyroLLero knanaHa, n no-
3TOMY ero 06bI4HO He criegyeT paccMaTpuBaTh Kak MCTOYHWMK yTeukn nepBoil cteneHn (cm. B.2.2 n B.2.3);

5) knanaH canbHUKa NOPLUHEBOrO LUTOKA (MCTOYHWK YTEYKM, OAHAaKO, eC/N eCTb COMHEHWUS OTHOCUTE/IbHO MOHUTO-
pUHra, KOHTPONSA U KayecTBa TEXHUYECKOrO 06CNYXMBaHWA, 3TOT K1anaH MOXeT pacCcMaTpuBaTbCs Kak UCTOYHUK NOCTOSH-
HoI yTeukn (cm. B.2.2 n B.2.3);

6) rasoBblii ABUraTesib, KOMNPECCOP ¥ BO3AyX00XaAauTenb (MCTOYHUKMA BTOPOW CTEMEHW YyTEuKM);

7) ra3o0uMCTUTENN U APEHaXHble CUCTEeMbl TEXHOIOTMYECKUX ra3oB (MCTOYHUKM BTOPOW CTENEHU YTeuku, Xuakas
thasza);

8) knamaHbl BHYTPU U CHAPYXW YKPbITUSA (MCTOYHUKN BTOPON CTENEHU yTeuku),

9) Tpy6Hble coeanHeHNST (MCTOYHUKM BTOPOW CTEMEHW YTEUKM).

CKOpOCTb yTeuku B faHHOM NpuMepe oueHnBaeTcs cneaylowmm obpasom:

1) NS NycKoBOro rasa CKOpPOCTb NOTOKa rasa ykasaHa B nacnopTe nMpou3BOAUTENs AS MHEBMAaTUYECKUX CTapTepos;

2) ANa BbIMYCKHOTO KNnanaHa onpeaensioT cxaTblil ras, nonaslwunii B LUAMHAPLI KOMIpeccopa, ra3oouncTutens, ge-
ny/bCaTOPOB M TeXHoormyeckue TpybonpoBoabl;

3) 4NS 3anopHOro kKnanaHa ras3oBoro Asuratesnis onNpegenstoT ras, 3acTpsiBLLIMI B TONIMBHON MarncTpanu u LUAnH-
Apax;

4) ona perynvpyroLmx knanaHoB CKOPOCTb MOTOKA rasa ykasaHa B cneuudurkalymm n3rotoBuTens s cooTBeTCTBY-
IOLLLei yCTaBKM AaBfeHna WM pacxoja rasa, paccyMTaHHOro B cooTBeTcTBuu ¢ B.7.2.3.2 wnun B.7.2.3.3, nan onpegeneH-
HOro MHbIM 06pa3om;

5) gns BCex ApYrnx MCTOYHMKOB YTEUYKN — pacxof rasa, paccuutaHHblii B COOTBETCTBUM € B.7.2.3.2 unn B.7.2.3.3,
onpejesneH VHbIM 06pasom.
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1— BEHTUNSILMOHHLIN NPOEM A5 Bbixoda BO34yxa; 2 — MyCKOBOW knanaH rasa; 3 — knanaH npogyBKu Komnpeccopa; 4 — 3anopHblii
KnanaH TOMIMBHOIO rasa; 51 5a — knanaHbl c6poca AaBneHusi; 6 — KknanaH CasibHWKa NOPLIHEBOrO WTOKa

PucyHok E.13 — Komnpeccop gn1a paboTbl € NPMPOAHLIM ra3oM B 3aKpbITOM MOMELLeHUU

Tab6nuuya E.JI1 — KomnpeccopHas ycTaHOBKa, paboTatwLwas ¢ NpupoaHbIM ra3om

Mpoueaypa knaccudmkauum Ans yKpbITus

JTanbl onpegeneHus

1 Kakne npucyTCcTBYIOT roproyme Beliectsa?

2 CocTaB yKa3aHHbIX BeLLecTs?

3 [ns aToro nmpumepa B3ATbl 3HAYEHWS, pac-
CUUTAHHbIE U MPUHSTbIE A/1 HWKHEro KOH-
LLeHTPaLMOHHOMO Npejenia pacnpocTpaHeHus
nAamMeHu roploYMx BelecTs

4 KakoBbl WCTOYHMKM YTEUYKM MNpU Haanymm

YKPbITUA?

5 Kakue cteneHn yTeuku?

66

CogpepxaHue

TexHoMorMyecknii ras, rasoBblii KOHAEHCAT, CKanJnBalLnica B
NPOMEXYTOUHbIX OTCEKax rasoouucTuTeneii koMmnpeccopa, 1 To-
NVBO ANs ABUraTesieil n nyckoBoii ras

CocTaB U3BECTEH A1 TEXHOOTMYECKOro rasa, Tonanea u nycko-
BOTO rasa, HO He W3BeCTeH /15 TEXHO/IOTMYEeCKOro ra3oBOro KOH-
feHcaTta. B faHHOM npuMepe npeanosnaranocb, 4To 37O CMecb
pasnuyHbIX 6onee TAXENbIX Yr1eBO4OPOA0B, B OCHOBHOM MeH-
TaHa U rekcaHa ¢ BofoW

- Anda TexHosnornyeckoro rasa: HKMP = 0,04;

- Ansa Tonamea u nyckosoro rasa: HKMP = 0,05;

- Ana KoHgeHcarta: HKMP = ot 0,013 go 0,08 B 3aBUCUMOCTU OT
cTagmm cxatuns

TpyGHble COeAVHEHUS HA Ta30BbIX ABUraTesisX, KoMnpeccopax,
razoouncTuTensx U TpybonpoBodax, a Takke COoeAWHEHUs C
MeCTHbIMW npuGopamu

Bce yTeuku BTOpoli cTeneHu. MpeanonaraeTtcs, YTO B YKPbITUK
He [O/KHO ObITb rasa NPy HOPMasibHbIX YCIOBUSIX 3KCMTyaTaLum
npu YC0BUU, YTO O6BHEKT XOPOLLO KOHTPOSIMPYETCS U 06CTYXM-
BaeTcA



MpopomkeHne Tabnuubl E. 1

n/n
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Mpoueaypa knaccudukayum ans ykpbiTus

3Tanbl onpejenexns

Kakoli 6ygeT camblii penpe3eHTaTuMBHbIA uUC-
TOYHUK YTEYKN B AA@HHbIX YC/TOBUAX?

MMOCKOMbKY UCTOYHUKW BTOPOW CTEMneHn yTeu-
KM He CyMMWUpoBaHbl, cnepyet BblbpaTb, Ka-
Kne M3 HUX NoaxogAaT AN AAHHOro MpUMeHe-
HUA?

Mpegnonaras, 4YTo yTeyka B MOBPEXAEHHOM
YNNOTHEHUN OyaeT Wu3bLITOYHOW, cnepyet
onpeaenaTb, kakoBa OyAeT CKOPOCTb yTeukn?

ECTeCTBEHHAs BEHTUNALUMA YKPbITUS BO3MOX-
Ha Npu NI0BbIX YCIOBUSIX B TeueHue roga?

Kakne reomeTpuyeckme xapakTepucTukm nme-
€T CTpoeHne?

CopepxaHune

MopLuHeBbie KOMNPeccopbl pefko NpoTekatT B uuamHapax. Oa-
Hako, OHM ABNATCA 060pyAOBaHNEM, rae NpucyTcTByeT Bubpa-
UMa 1 TeXHOMormyeckuii TpyGonpoBoA, KOTOpblii nogsepraeTcs
BO3AEWCTBUI0 ANHAMUYECKNX U TEPMUYECKUX HanpshkeHuit. Cre-
JoBartesibHo, f1ln60e TpybHOoe coefnHeHne MOXeT OblTb NCTOYHM-
KOM yTeuku. [pyroii peanbHblii UICTOUHMK YTEUKN — YNIOTHEHUE
casbHMKa NOpLIHEBOro WToka. Korga ynnoTHeHWe MopLUIHEeBOro
LITOKA M3HALIMBAETCS WM NOBPEXAAeTcs, TO MOXET NpPon3oiTn
BbIGPOC CXaToro rasa, nonactb B kapTep, a 3aTeM nonacTb Ye-
pes3 BO34YLUIHbIA KnanaH B okpyxatwllyto cpedy. EcTb u gpyrue
MCTOYHUKN YTEUKW, KOTOpPble HEO6X0AUMO TLLaTelbHO NpoaHau-
3upoBaTb. HEkoTOpble UCTOYHUKU MOTYT ObiTb HEOUEBUAHLIMU 1
MOryT OCTaBaTbCs CKPbITbIMU HEKOTOPOE BPEMs, YTO CTaBWT Mo,
COMHEHME CTeNeHb UX YTeUKM

CnepyeT BbI6paTb UCTOYHUK C HAMGOMNbLUEA CKOPOCTbI YTEUKHU,
HanpuMMep Ha BTOPOM 3Tane cxaTtusl, KOTopblii sBnsieTca 6onee
Harpy>XeHHbIM, NPpUHUMAas, YTO NaoLwWwanb BbIMYCKHOIO OTBEPCTUSA
paBHa 2,5 mMM2 (cm. Tabnuuy B.1).

- M = 21,6 Kkr/kmonb;

-7=1,2;

-p =51 6ap;

- T=422 K (makcumanbHo gonyctumas pabodas temnepartypa)

MockonbKy paboyee AaBneHve ykasblBaeT Ha 3BYKOBYIO YTeuky,
pesynbTat AoskeH 6biTb: Wg~ 1,54 * 10-2 kr/c; ¢ Cd paBHbim 0,75
n S paBHoit 2,5 mm2 (cm. chopmyny B.4), Qg~ 1,85 * 10~2 m3c

EcTecTBEHHAs BEHTUNAUMS, Bbl3BaHHAs ABWXYLLE cunoii, 6y-
[leT BO3MOXHA Jaxe B XXapkue fieTHUe GHU, MOTOMY YTO TEMIo,
paccenmBaemoe ABuratefiiMm M KOMMNpPeccopom, GyaeT NocTosiH-
HO MoAAepXuBaTb Temnepatypy BHYTPU Bbille OKpYXaloLLeil.
KoHurypaumua yKpbITUSt Takke MO3BOSIUT BETPY Y/YYLIUTb BEH-
TUAALMIO HE3aBMCMMO OT TOrO, B KAKOM HanpasfEHWUM OH ayeT

- OnunHa ykpbiTua: L = 12 m.

- WunpurHa ykpbiTa: 6 = 12 m.

- O6bwasn BbicoTa ykpbITnsa: H=38,0 m.

- PaccmaTtpuBaemblii o6wmin o6vem: V ~ 1 000 m3 — Paccma-
TpuBaemsblii o6bem: VO* 0,80 * V=800 mM3; 06beM MeHblue YO
NPYMEHSAETCH Kak AOMYCK Ha 3aKkpbiToe 060pyaoBaHne, KOTopblIi
OyfeT yMeHbLlaTbh NOe3HbI 06BbEM.

- Obuwan nonesHas naowadb OTBEPCTUIA A1A Bhycka BO3Ayxa:
A1—30 m2

- Obwas nonesHasa naowanb OTBEPCTUI ANS BbiNycka BO3Ayxa:
A2=24 m2

- PaccTtosaHne no BepTuvKanu Mexay CpefHUMU 3HaYeHUsAMU
BXOAHbIX W BbIXOAHbIX NPOEMOB, PacnosioXeHHbIX c3agn: H1 =
=70m

- PaccTtoaHve no BepTuKanu Mexay CpefHUMU 3HaYeHUAMU
BXOAHbIX N BbIXOAHbIX NpoemMoB: H2=54 m

- CpegHee paccTosiHue No BepTMKanu mexgy cepeguHamu npo-
emMoB: Xa=6,2 M
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MpoponxeHne Tabnuubl E. 1

12

13
14

15

16

17

18

19

20

21

22

23

24
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Mpoueaypa knaccudukaumnm Ana ykpbitus

JTanbl onpeaeneHs

KakoB 3kBuMBaneHT adphekTnBHONM nowagmn
npoema, pacnosiIoXeHHOro BHU3Y?

Kakve 3HaueHusi TemnepaTyp 6yayT ans ca-
MbIX HEGNArONPUSTHBIX YC/IOBMIA?

KakoB 06bEMHbIi pacxo/, CBeXero Bo3ayxa?

Kakoe konu4yecTBO BO3ayXa B Yac NPOXOAUT B
paccmaTpusaemomMm obbeme?

Kakas ckopocTb BEHTUNALUN?

Uto saBnseTcs (POHOBONM KOHUeHTpauuei B
paccmaTtpuBaeMoMm ob6beme?

UTo Takoe ob6bEMHas xapaKTepucTuka yTeu-
Kn?

KakoBa cTeneHb pas6asneHna?

doHOBasA KOHUEHTpauusa B 3a4aHHOM 0b6beme
Bbllwe 25% HKIMP?

KakoBa cTeneHb NpUrogHoCTV BEHTUAAUUN?

Kakoii knacc 30Hbl 6yfeT B YKpbITUN?

EcTb N1 npoemsbl, KOTOpble MOryT cuuTaTbCA
WUCTOYHNKOM YTEUKn?

KakoBa cymmapHas CKOpPOCTb yTeuku rasa u3
oTBEepcTUA?

Kakasi cTeneHb pas6aBneHunsa?

Conepaqve

Ae« 26,5 m2 (cm. C.5.2)

- CpefHAs BHYTpeHHAA Temnepatypa: Tjn = 316 K
- HapyxHasa temnepartypa: Tout= 313 K

Qa= 10,7 m3c, c Cd0,75 (cm. chopmyny C.4)

C* =48 y-1.[nA 3Toro npMMmepa BbibpaHoO, YTO 06MEH BO3ayxa
npoucxoant 48 pa3 B Yac AN WANKCTPaUUN YCIOBUIA CUMbHBIX
CKBO3HAKOB, W faHHOE YC/NI0BMEe MOXET ObITb HENPUMEHUMO A/1A
peanbHoOli cuTyaLlmn

CKOpOCTb BEHTUASILMM cnefyeT paccuuTbiBaTb B COOTBETCTBUU
CO CXeMoOli BO3QYLUHOTO MOTOKA; 3TO O3HaYaeT, YTO pedepeHT-
HOe MonepeyHoe ceyeHue YKPbITUS ByaeT TOPU3OHTasIbHbIM:
t/w« 0,075 m/c

Xb~0,18% = 4,5 % HKIMP (cM. chopmyny C.1)

Qc* 0,5 m3c

MockonbKy cxema BO3AYLIHOIO MOTOKa yKa3biBaeT Ha ABUXEHUe
BO3Jyxa BBepX, HET OCHOBaHW NPUMEHATb 6osee CTPOruii Ko-
ahhuymeHT HeahbhekTMBHOCTN BEHTUASAUMK, Yem 1,0

CM. guarpammy Ha pucyHke C.1; Heo6xoAuMMO nepeceyeHne
3HauveHuit gna ocm X n Y. PasbaBneHne cunTaeTcs cpeaHuM

HKIMP paseH 4,5%. MNpuHUMas BO BHUMaHWe OTBET, CTENeHb pas-
6aBfieHNss MOXeT cunTaTbCs cpegHeli

MPUroAHOCTb €CTECTBEHHOW BEHTUALUMM B 3aKPbITbIX MoMelle-
HUSIX HUKOTAA HE JOJKHA CUMTaTbCs XOpoLueli 13-3a pasnyHbIX
€CTEeCTBEHHbIX HeonpegesieHHocTel. [M03ToMy NpPUrogHOCTbL
paccMaTpuBaloT Kak y40B/IETBOPUTESbHYIO

C y4yeTOM CTEMeHu yTeuku, CTeneHu pasbaBneHuss U Hanuums
BEHTWUIALUMK, 30HaA knacca 2 byaeTt onpegeneHa Ans BHyTPeHHe-
ro NpocTpaHcTBa yKkpbITUs (cMm. Tabnuuy D.1)

370 NPoem Ha Kpbllwe. 3TO npoem Tuna A

Wa = n2A2pgXb = uwLBpgXb

Wp* 1,54 x 10~2 kr/c
PesynbTar Takoii xe, kak n B cnydyae ans copmynel (B.4), koTo-
pblii COOTBETCTBYET 3aKOHY COXPaHEHUs Macchbl

CTeneHb pasbaBneHns Takxe onpegensercsa C NOMOLb Ana-
rpaMmmbl Ha pucyHke C.1, 3a UCK/OYEHWEM Tex criyyaes, Korga
CKOPOCTb BEHTW/IALMN UW paBHa CKOpPOCTU BeTpa. [peanosioxu-
TeNbHO 3HayeHne 1,0 m/c sBNSeTCA peasiMCTUYHbIM NPU6In3n-
Te/lbHbIM 3HaYeHVeM C y4eTOM BbICOTbl Npoema Hag 3emneli (cwm.
Tabnuyy C.2). CteneHb pasbasneHns No npexHemy onpegene-
Ha Kak cpefHsas
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OkoHuaHue Tabnuupl E. 1
Mpoueaypa knaccuukauum ansa ykpbiTua

nin 3Tanbl onpepenexns CopepxaHue

25 Kakas B3pbiBOOnacHas 30Ha OyAeT BOKpyr OueBMAHO, YTO B3pbIBOONACHON 30HOW A0O/MKHA GbiTh 30HA Kiac-
npoema? ca 2 (cm. pucyHok E.14)

26 Kakoe paccTosiH/e B3pblBOONACHON 30HblI 6y- PaccTosiHMe B3pbIBOONACHOW 30HbI MOXHO OLEHWUTb, NPUMEHMUB
JeT BOKpyr npoema? MeTopg, cornacHo npunoxexHunto D (cm. pucyHok D.1). MpuHumas
BO BHMMaHWe MNOJIOXEHNEe UCTOYHMKA YTeYku, He cnepyeT ObiTb
N3/INLLIHE KOHCEePBATUBHLIMU W JIOTUYHO BbiGpaTb HWXHIO Kpu-
BYl0. PaccTosiHMe B3pblBOONACHOW 30HbI Ha rpaduke ykasaHo
Bbilwe Ha 1,0 M, N03TOMY MPOTAXEHHOCTb 30HbI 6yaeT 1,5 M (cm.
pucyHok E.14)

27  3aknwueHue Bce npocTpaHCTBO MNOA yKpbITMEM 6yaeT 30HOW knacca 2. Her
HEeo6X0ANUMOCTM paclUMpsATb 30HY 3a npefgenbl CTeH, 3a UCKMI-
YEHMEM KpbIWW, r4e BO34yX M ra3oBast CMeCb MOryT Y/1eTyuYnTbCs
n3-3a CW/bl TAMW, BbI3BaHHOW €CTECTBEHHON BeHTunsuuei (cm.
pucyHok E.14 n pucyHok E.15)

Mofo6Hble NOAX0Abl MOTYT GbITb MPUMEHEHbI K APYTMM UCTOYHMKAM YTEUKM, YKa3aHHbIM B HACTOALLEM cTaHgapTe.
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MpunoxeHne F
(cnpaBo4HOe)

CxeMbl anropuTMOB Knaccudmkaymm 30H

F.1 CxemaTu4HbIlii NOAX0A K Kriaccudmkalumm 30H

M punmedyaHne — MICTOUYHMK YTEeUYKN MOXEeT NPuBEeCTn K CoOHYeTaHNK HEeCKOJIbKUX cTeneHei yTeukn

PucyHok F.1 — CxemaTnyeckuin nogxopg K knaccucmkaumum
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F.2 CxemaTuuHbIii NoAX0of4 K KNacCUgUKaLMM 30H NPy NOCTOSIHHOW yTeuke

MpumeyaHune — 30Ha He3HaunTesIbHOW NPOTAXEHHOCTU ABNAETCA 30HOW C HE3HAUYUTENbLHOM NPOTAXEHHOCTbLIO
B HOPMa/ibHbIX YC/TOBUAX.

PucyHok F.2 — CxemMaTu4Hblil NoAXoMA K KnaccuduKalummy 30H Npyu NOCTOSIHHONM yTeuke
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F.3 CxemaTuuHbIii NoAX0of K KNnaccumKaLmMm 30H Npu yTeuke NepBoii cTerneHn

MpumeyaHne — 30Ha HE3HAUNTE/LHOW MPOTSHKEHHOCTU SBMSIETCS 30HON C HE3HAYUTE/BLHON NPOTSXKEHHOCTbIO
B HOPMasibHbIX YC/IOBUSIX.

PucyHok F.3 — CxemaTuuHbIil NoAxof K Knaccuukauuy 30H Npu yTeuke Nepsoii cTeneHu
78
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F.4 CxemaTuuHbIi Noaxof K KnaccuukalmMm 30H Npu yTeuke BTOPOI cTeneHu

MpuMeuaHue — 30Ha HE3HAUNTENIbHOI NPOTSXKEHHOCTU ABMAETCSA 30HOW C HE3HAUUTEbHOW NMPOTSKEHHOCTLIO
B HOPMasIbHbIX YC/I0BUSIX.

PucyHok F.4 — CxemaTUuHbIil NOAXof K KnaccuukaLuy 30H Npu yTeuke BTOPOIA cTeneHu
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MpunoxeHne G
(cnpaBo4HOEe)

[oproune TymaHbl

G.1 MNpu obpalleHnn CXXUAKOCTbIO Npy TemMnepaType BCMbIWKX UK Bbille ee nobasn yTeyka 6yAeT OueHMBaThCa Mo
06bIYHbI/ Npoueaype knaccudmkalmm B3pbIBOONACHbLIX 30H COTNACHO HacTosieMy ctaHzapTy. Ecnv yTeuka npousoinger
HXE TOYKM BCMbIWKX, NPU ONpefeneHHbIX YCNOBUSX OHa MOXeT MpUBECTM K 06pa3oBaHMI0 roptoyero obnaka TymaHa.
Jaxe XnaKoCcTu, KOTOpble B HEKOTOPbIX CUTyaLMaX MOTYT pacCMaTpmBaTbCs Kak HEeroproume npu TEXHOOTMYECKMX Temne-
paTypax, B HEKOTOPbIX C/lydasix MOryT 06pa3oBbiBaTh roprounii TymaH, KOTOpPbI MOXET cTaTb NpUYMHOI B3pbiBa. MMpumepsl
XWAKOCTU, KOTOPble 06bIYHO paccMaTpuBalOTCA A1 AaHHbIX ClyyaeB, BK/IOUAKT XWUAKOe TOM/IMBO C BbICOKO/ Temneparty-
POV BCMbILKM, Macna ¢ Ten1006MeHOM ¥ CMa30oyHble Macna.

G.2 Ha npakTuke yTeuka XWAKOCTW 06bl4HO GyAeT NPOUCXOAWUTb B BUAE Kanenb pas/IMyHoOro pasmepa, npy 3Tom
60nee KpynHble Kannu 6yayT nafjaTb cpasy M Nb He6oMbluas YacTb YTEUKU MEPEHOCUTCA NO BO3AYXY B BUAE rOpHOYero
TyMaHa. BocniameHsieMoCcTb TyMaHa 3aBUCUT OT KOHLLEeHTpaLuu B BO3ayXe Kanefb U N1060ro napa, NeTyqyectu XuaKocTtu
1 pasmepoB Kanesnb B o6nake.

Pa3mep kanenb 3aBUCUT OT AaBNeHUs, NPU KOTOPOM XWAKOCTb BbICBOOOXAAETCS, CBOWCTB XWAKOCTU (T1aBHbIM
06pa3om, OT NAOTHOCTM, MOBEPXHOCTHOrO HATSHXKEHUSI U BA3KOCTM), a Takke OT pa3Mepa U hopMbl OTBEPCTUS, YEPE3 KO-
TOpOe NpoMCXoamuT yTeuka (BbiIcBOO6OXAeHME). OObIYHO 6oNlee BbICOKOE AaBfieHne U MeHblUve pasmepbl 0TBepCTUs byayT
cnoco6cTBOBaTb CTEMNEHN PaCMbIIEHNS CTPYINHON yTeukn, NpuBoAa K yBEIMYEHMIO OnacHOCTY B3pbiBa. C Apyroli CTOPOHBI,
Npu MEHbLINX pa3mepax BblMYCKHbIX OTBEPCTUI A CKOPOCTb yTeukn BGyaeT MeHblle, Takum o6pa3oM, ONacHOCTb B3pbiBa
YMEHbLUNTCS.

G.3 bBbl10 gokasaHo, YTO roployne Kamau pasMepoM C TymaH SIBASITCA Haubonee nerko BocniameHsieMbiMu ya-
cTuuamMmn obnaka TymaHa, XoTs 06bIYHO OHY SABAAIOTCA HEBO/bLIONK YacTbio 06LLei yTeukn. 3Ta A0S MOXET yBenmynBaTtb-
Csl, ecnn CcTpyliHaa yTeuka yaapsieTcss o 61u3nexatlyo NoBepXHOCTb.

MpumeyvaHunsna

1 lFoptoune TymaHbl — 3TO MasieHbkue (0T cyOMuMKpoHa A0 50 MWKPOH) YacTuubl, HaxogsAwmecs BO B3BELUEHHOM
COCTOAAHUW B aTMoccpepe.

2 Kannu B AmManasoHe ropioyero TymaHa MoryT cocTas/saTb Bcero 1 % oT o6uieil BbiNylweHHOW B 3aBUCUMOCTU OT
YCNOBUIA YTeYKN.

3 O6naka 3 kanenb TONAvMBa 06bIYHO TPYAHO BOCM/IAMEHSIOTCS, €C/M HeT AO0CTATO4HON Macchl napa wnau npu-
CYTCTBYIOT OYEHb MasieHbKMe Kaniu.

G.4 Heob6xoAyMO OLEHUTb BEPOSITHOCTb TOTO, YTO YTeuka XWUAKOCTU NpuBeAeT K 06pa3oBaHUio ropoyero TymaHa Bo
BPEMSI HOPMaJIbHOW 3KcnyaTauunm u/mnu oXnaaembslX HEUCMPABHOCTEN; a Takke BEPOSATHOCTb COObITUI, KOTOpblE MOTyT
NMPUBECTM K Takoi yTeuke. OLeHKa MOXeT yka3biBaTb Ha TO, YTO yTeuka BeliecTBa UMeeT OYeHb HU3KYI0 BEPOSTHOCTb WK
4yTo 06/1aK0 TyMaHa MOXeT 06pa30oBaTbCsl TOMILKO BO BPEMSI PEAKUX HEWCMNPABHOCTEN WM NOSHOro oTkasa. OLEeHKMN 4oMXK-
Hbl 6bITb NOAKPEN/IEHbI CCbINIOYHLIMU LOKYMEHTAMU WU ONbITOM PaboTbl C aHaNOrMYHbIMK ycTaHoBKamMu. OfHaKko u3-3a
TepMOAMHaMNYECKON CMOXHOCTM TyMaHa M 60/1bLIOro Konuyectsa (hakTopos, BAMSAKOLWMX HA 06pa3oBaHue M BOcniame-
HAEMOCTb TymMaHa, CCbllka MOXET OblTb HeOCTyNHa A9 KaXA0W KOHKPeTHOM cuTyaumun. B Takux cnyyasix Heobxogmmoe
pelleHue crenyeT NPUHUMATb HA OCHOBE COOTBETCTBYHLLMX AaHHbIX.

G.5 He kaxpas yTeuka Bbl3biBaeT 06pa3oBaHMe TymaHa, Hanpumep npy yTeyke yepe3 NoBpexaeHus diaHueBbIX
YNIOTHEHWUIA MW CaNlbHUKOB/HABMBOUHbIX CaslbHUKOB, KOTOPbIE B GOMbLUMHCTBE C/yYaeB ABASAITCS yTeukamy BTOPOW cTe-
neHn B C/yyae rasoB WM MapoB, Kak NpaBw/o, yTeuka OydeT He3HauuTeNnbHON, a B C/yyae BA3KMX XUAKOCTeN B 60/b-
LLUMHCTBE CNyYyaeB BbI30BET MOSIBMIEHME Kanesib, a He TymaHa. TO 03HayaeT, YTO BEPOATHOCTL 06pa3oBaHMs TymaHa un3-3a
yTeuek Ha hnaHuax Tpyb, knanaHoB W Tak Jasiee He CTOWUT nepeoueHuBaTb. OueHKa AO/DKHA y4uTbiBaTb (U3nyeckune
CBOICTBA XMNAKOCTUN, YCNIOBUS 0bpaLleHns, MexaHnyeckne geTaam TeXHON0rmyeckoro 06opyaoBaHns, kauecTso o60pyso-
BaHVSA ¥ HaMyne NpenaTCTBU/A BO3/1e UCTOYHUKA YTEUKU.

MpumeuvaHud

1 [na XuakocTel, yTeuka KOTOpbIX Mpou3oLwia npy 3Ha4yeHUsix TeMnepaTypbl 3HAUYMTENbHO HWXE TemnepaTtypbl
BCMbILLKN, B3PbIBbI TyMaHa B MPOMbILLIEHHOCTU NPOUCXOAAT PELKO.

BepoaTHO, 3TO CBAA3AHO C TPYAHOCTbIO MOJTYYEHUA Kanesb AO0CTAaTOYHO MasiblX pa3mMepoB MNpu CryyanHol yTeuke u
TPYAHOCTbIO BOCM/IaMEHEHMS.

2 Toptoune TyMaHbl MOryT BOCN/1aMeHATLCA OT UCKP NOA0BGHON 3Hepruu, 4To 1 NpyM BOCM/IaMEHEHUN napa, HO 06bIy-
HO TpebyeTcs OYeHb BbiCOKas Temnepartypa NoBepXHOCTU ANA BOCM/1aMeHeHusA. s Bocn/aMeHeHnsa TyMmaHa npu KoOHTak-
Te C ropsauYMMmM NOBEPXHOCTAMU 0ObIYHO TpebyeTcsa Temnepartypa Bbille, YeM NpPU BOCN/IAMEHEHUW napa.

G.6 Ecnu cumtaetcs BO3MOXHbIM 06pasoBaHue /IerkoBOCN/IaMeHsIoWerocs TymaHa, TO UCTOYHMK YTeuku xena-
TENIbHO CAEPXMBATb WM KOHTPONMPOBATb, YTOGbl YMEHLLUUTL ONACHOCTL, HANpPUMep MOPUCTLIMU NPeAOXPaHUTENbHBIMM
peleTkaMu, YTo6bl CNOCO6GCTBOBATL 06BEANHEHUIO TYMaHa, AETEKTOPOB TyMaHa Wn CUCTEM MoAaBfeHus. Ecnv He mMoryT
6bITb TAPaHTUPOBAHbI NIOKANN3ALUMS WX aHANTOTUYHbIE MEpPbl KOHTPO/ISA, CAeayeT yunTbiBaTb NOTEHUMAbHYH0 ONacHOCTb
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BO3HUKHOBEHUSA TyMaHa. [MOCKO/IbKY MeXaHU3Mbl AUCNEePrnpoBaHNA N KpUTEPUU BOCNIAMEHAEMOCTM ANA TyMaHa oT/inya-
I0TCA OT NapamMeTpoB A/1A4 rasoB U napos, He cneayeT Ucnosib3oBaTb NOAXO04 K KI'IaCCI/I(‘bVIKaLI,I/IVI cornacHo npunoxeHuio B.

MpumeyaHus

1 Ycnosusa, Heo6xoaguMble Ans hopMUpoBaHUA TOPKOYEro TymaHa, HacTO/IbKO C/IOXKHbI, YTO NPU UX OLEHKe uene-
coobpa3HO MCNoNb30BaTb UCKNIOUMTENBHO KayeCTBeHHbIli noaxoa. Cnepyet onpefenvTb hakTopbl Npu nepekayvBaHum
XNOKOCTU, KOTOpble CNOCOGCTBYIOT 06pa30BaHnio M BOCN/JIAMEHAEMOCTM TymaHa. MoxeT OblTb 4OCTaTO4YHO onpeaenutb
JaHHble hakTopbl N BEPOATHOCTb BO3HWKHOBEHWS YTEUKU XWUAKOCTM, YTOObI OLEHUTb CTEMeHb ONAacHOCTU W ONpeaesnTb,
ABNSETCA /M 30HA B3PbIBOOMACHOA.

2 B obuwem, eUHCTBEHHbIM 3/IEMEHTOM, UMEKLWMM OTHOLIEHME K OnpefeneHntio Knacca 30Hbl, SBMSETCA CTeneHb
yTeukn. B 60M1bLWIMHCTBE C/lyyaeB 3TO GyAeT yTeuka BTOPOW cTeneHu. HenpepbiBHAs yTeuka Wi yTeyka nepBoii CTeneHu,
Kak npasuso, 6yaeT cBA3aHa ¢ o6opyfoBaHmeM, npefHasHavyeHHbIM A5 Pachbl/IEHUS, HaNpyYMep OKpacka pacrhbl/IEHNEM.

G.7 MpuHMMas BO BHUMaHWe, 4TO CyLLeCTBYeT MHOro Heonpee/ieHHOCTel, CBsi3aHHbIX ¢ (POpMUPOBaHeEM o6/1aka
roployero TymaHa, oLeHka OnacHOCTM TyMaHa A0/HKHA OCHOBbLIBATLCA HA KOHKPETHbLIX 0Tpac/ieBbIX npaBuiax. Hanpumep,
OMacHOCTb BO3HUMKHOBEHUS TymMaHa 6yAeT NpucyTCTBOBAThL MpU Tensonepesaye, Korga XuAKOCTb HarpeBaeTcsl A0 TeMmne-
paTtypbl, 65113K0li K TeMNepaType BOCM/IAMEHEHWUA WAW BbILE, U UCMOJb3YeTCsl NpY OYeHb BbICOKMX TemnepaTtypax. Onac-
HOCTb TymMaHa A/a TUNOBbLIX TOM/IMBOPACNpeAeIUTE bHbIX CETEl, CNPOeKTUPOBaHHbIX A1si NOAXOAALLMX TPY60NpOBO0B,
HE YUMTbIBAETCS HA OCHOBAHWM MHOTO/IETHErO OMbiTa 3KCM/yaTaunumn Takux yCTaHOBOK NO BCEMY MUpY.

MpumeuyaHne — OTpacnesblie Npasunia Knaccugukaunmy B3pbIBOOMACHbIX 30H A5 TOPHUMX XULKOCTER 06bIY-
HO He yuuTbiBalT 3anoteBaHne. Mpu BO3MOXHOM 3anoTeBaHUM OObIYHO PEKOMEHAYETCS MCNONb30BaTb 60siee KpymnHble
B3PbIBOOMNACHbIE 30Hbl. JTO TakkKe roBOPUT O TOM, YTO He cnefdyeT nepeoLeHuBaTb BO3MOXHOCTb 06pa3oBaHUsi TymaHa
13-3a rOpHYUX XUAKOCTEW, Korga roproume XuakocTu nepekauymBalTCcs NpyY aHasIoOrMYHOM AaB/IEHUU U MPU LENOoCTHOCTU
Tpy60onpoBoAoB.

G.8 Ecnn yctaHOB/ieHa OonacHOCTb TymMaHa, 30HYy He cnepyeT knaccudumumpoBaTbh Kak 30HY knacca 0, 1 wam 2,
Tak Kak BUAbl B3pblBO3aLLUTbI, UCNOMb3yeMble B AaHHbIX B3PbIBOOMNACHbIX 30HaX, He TPebyrTCsa NpW OLEHKe OnacHOCTU
TymaHa. Cm. TOCT IEC 60079-14. Bo3mMOXHOCTb 06pa3oBaHWss TymMaHa cnegyeT 0603HavaTb Ha 4YepTexe 30H MOMMMO
B3pPbIBOONACHbIX 30H, CBSA3aHHbIX C rasamu 1 napamu, Hanpumep COOTBETCTBYHLLEN MapKUPOBKON.

G.9 [Jaxe TymaHbl, KOTOpPblE HE BOCMIAMEHSTCA B COOTBETCTBMU C KPUTEPUAMM K pasMepaM Kanesb, MOryT B KO-
HEYHOM UTOre OCeCTb Ha ropsivyein NoBEepPXHOCTU OTHOCUTENIbLHO TeMnepaTypbl caMOBOCNIaMEHEHNS Napa, TakuM 06pa3om
BbI3blBasi ONACHOCTb Noxapa. [pyrme NCTOYHMKM BOCM/IAMEHEHUSI C BbICOKOW SHEprueid, Takue Kak naams, Takke LO/MKHbI
yunTbiBaTbCA. CriegyeT cobnofarb OCTOPOXHOCTb, YTOObI NOKaIN30BaTb NOTEHUNA/IbHbIE YTEYKN 1 NPefoTBPaTuTb KOH-
TakT C ropsAYUMU NOBEPXHOCTAMU U APYrMe UCTOYHUKN BOCM/IaAMEHEHUS C BbICOKOW 3Hepruen.

G.10 [Ona roptoyero TymaHa TpebyeTcs MMHMMasibHas KOHLEeHTpauus (aHasiorMyHo ropoyvM napam uam roproydeit
nbiAn). ONs XUAKOCTEW 3HAUYMTENIbHO HKE UX TeMnepaTypbl BOCNaMeHeHUs 061ako 6yaeT CHMXaTb BUAUMOCTb.

TyMaHbl 06bIYHO BUAHbI, U NO3TOMY YTEYKN OObIYHO MOXHO YMEHbLWMNTL. pU OLEeHKe HEeOHX0AMMO yUuTbiBaTh Bpe-
MEHHble paMKu A0 0OHapYXeEHUS YTeuku.

MpumeuaHune — HWKHUIT KOHLEHTPALMOHHBIA Npeaen pacnpocTpaHeHWsl NiaMeHn roploynx TyMaHoB Tonmea
aHasIorMyeH WamM HUXe yKasaHHOro /s NapoB TON/MBa.

G.11 Toptoune TyMaHbl MOTyT 06pa3oBbIBaTLCA BHYTPU 060pYA0BaHNS M3-3a CUCTEM MAC/ISSHON CMasku, pasbpbi3-
rMBaHVa UM NepemMellBaHNa KakK 4yacTb TEXHOI0rMyecknx onepauuii. OnacHOCTKU, CBA3aHHblE C BHYTPEHHUMMW YacTAaMM,
cnefyeT yuntblBaTb, ¥ MOXET NOTPeboBaTbCA NPUMEHEHUE creuvasbHbIX Mep No CMArYeHuto nocneactsuii. Hanpumep
cucTemMa nojaBfieHns B3pbiBa WM NOXapoTyleHus. Mpu onpeaeneHHbIX YC/I0BUSAX Takme TyMaHbl Takke MOryT 6biTb Bbl-
nywieHbl B aTMocdepy, Hanpumep cmMa3ouyHble Mac/sHble TyMaHbl Yepe3 OTBEPCTUS KapTepa, pesepByapa uin peaykropa,
MUMeILEero BEHTUNSALNOHHbIE OTBEPCTUSA, YTO MOXET MPUBECTM K NOXapy. YTeuka Takmx TYMaHOB [OJDKHA YCTpaHATbCA
TYMaHOy0BUTENAMMN.

G.12 Cnepyet yunTbiBaTb 4ONOMHUTENIBHO CUTYaL MK, KOTAa XUAKOCTU PacnbiNAiT HAMEPEHHO, HanpuMep okpacka
pacnbliieHnem. Knaccugukauma B3pbIBOONACHbLIX 30H B TaKMX Ciyyasx 00bIYHO ABMAETCHA NPefMETOM KOHKPETHbIX Mpo-
MbILU/TIEHHbIX MpaBusl.

G.13 I'OCT IEC 60079-14 ans Bblbopa 060pyA0BaHNA U YCTAHOBOK He BK/OYaeT: TpeboBaHUSA K ONacHOCTAM Tyma-
Ha M3-3a XWAKOCTEli C BbICOKO TemMnepaTypoil BCMbILWKK, F4e roptoydme napbl OTCYTCTBYHOT.
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MpunoxeHve H
(cnpaBo4HOE)

Bopgopop

H.1 [Ouana3oH BocniameHAemMOoCTW BOAOpoAda B BO34yxe cocTasBnset oT 4% po 77% ob6bema. Bopopon Takxe
06bI4YHO COAEPXKUTCH B CMECSAX rOproUMNX rasos, Hanpumep B npouecce HedpTenepepaboTkn. [na ra3oBbix CMeceli noarpyn-
ny obopygosaHus cnegyeT paccmartpmatb kak HC nnm VB + H2, roe razosas cmechb BkatodaeT 30% unn 6onee sBogopoaa
no o6bemy, ecnv He ykasaHbl Apyrue KOHKpeTHble AaHHble. 3HauyeHne TemnepaTypHOro knacca crnefyeTt npuHuUmarth 3a
3HaYyeHne camoli HU3KO TemnepaTtypbl caMoBOCNIaMeHeHUs ansa nboro rasa, npesbiwatowero 3% B cMecu.

Mpumevanne — NOCT 31610.20-1 copepXunT pykoBOACTBO NO ONpeAeneHnto ra3oBbiX CMeCeil, BKIYas BOAO-
poa, Takux Kak KOKCOBbIl ra3 1 NPOMBbILUMIEHHBIA MeTaH A1 COOTBETCTBYHOLWMX NOArpynn 060pyA0BaHUsI.

H.2 TemnepaTtypa camoBOCn/iaMeHeHns Bogopoda coctaBnset 560 °C. XoTs 04eHb BbICOKME TemnepaTypbl HE0b6-
XOAWMMbI 4015 BOCN/IAMEHEHNS CMecu BOAO0pOJa C BO3AYyXOM, crefyeT MPUHATbL Mepbl NPeoCTOPOXHOCTU, UTOObI yTeuku
BOZIOpPOAa He conpukKacannucb C ropsayMMu NOBEPXHOCTAMM.

H.3 CkopocTb gnudhdy3nn rasa 3a cYeT CW/bl TAMM NPONOpLMOHanbHa ero NN0THOCTU OTHOCUTENbHO BO3gyxa. Bo-
Jopoj — 3TO ras fierye BO3Ayxa, KOTOpbIi BbICTPO paccemBaeTcs, NoAHMMasACh CHU3Y BBepx. OHaKo Mo Mepe TOro, Kak
ras gndpdpyHampyeT, o6bemHasi NI0THOCTbL AAaHHOro o6bema 6yaeT cTpeMnTbesl NpMbNn3NTLCA K CBOCTBaM Bo3gyxa. [lo-
CKOJIbKY KOHLIeHTpauusa BoAOpOAa YMeHbLUAeTCs, Tak YTo 06beMHas NAOTHOCTL NpubnnxaeTcs K Bo3ayxy. MNpu ymeHbLue-
HUM KOHLUEeHTpauuu Bogopoda, korga o6bemHas NA0THOCTb NpubaMxaeTcsa K BO3A4yXY, BOAOPOL C HWU3KON KOHLEeHTpauuei
6yAeT CTPEMUTLCA NepemeLlaTbC BMecTe C BO34YXOM.

H.4 YTeukn Bogopoga 60/bLIOro 06bemMa MOryT HakanimBaTbCs B HaA3eMHbIX NOMeLLEeHMAX. YTeuka Bogopoga Mo-
XeT 06pa3oBblBaTb rasoBble KapMaHbl B HULLAX, NUKaX KPbIW U MaHCapAHbIX OKHax, KOTOpble 0B6bIYHO M/I0X0 NPOBETpPMBA-
toTcA. I Ha060pOT, OTHOCUTESNIbHO HEOO/bLUVE OTBEPCTUA B TAKUX MPOCTPaAHCTBaX MO3BOJISAT BOAOPOAY BbICBOOOXAATLCA
N MOTyT 6bITb AOCTATOYHBIMW 4718 NPefOoTBPAaLLEeHNs CKOMIEHMA BOAOPOAa M3-3a YMeHbLUeHNA o6bema 3a cyeT yaaneHns
BOAOpOAA.

H.5 YTeukn BogopoAa 06bIYHO NPUBOAAT K 06pa30BaHMi0 CTPYMHOrO wWeida no Hanpas/ieHUI0 OT TOUKM YTEeUKN.
Kak To/ibko UMMynbC peakTUBHOW CTpyM paccemBaeTcs, Lieid nogHumaeTcs 6onee BepTUKaNbHO U, Kak NpaBwio, pac-
NpoCTpaHAeTCs B XOPOLIO NMPOBETPMBAEMOM NoMelleHun 6e3 nocneacTBuii.

H.6 Pa3nuB Xmakoro BoAopoAa, AaB/fieHne HacbllWeHs KOToporo 06bI4HO cocTaBnsieT 4 6apa, MOXeT BHe3anHo
noABepPrHyTbCS BO3AENCTBMIO HU3KOTEMNEPATYPHON KOHLEHTpaLM B pe3epByape no CPaBHEHUI0 C aTMOCepHbIM AaBre-
HVeM. [laHHOe BeLlecTBO MFHOBEHHO 3aKWNUT WAW 3HAYMTEeNIbHasA YacTb XWAKOCTU NPEeBPaTUTCSA B HU3KOTEMNepaTypHbIl
nap, B pe3synbTare 4Yero ocTaBlUeecs cogepXumoe pasonbetcs. Xugkuii Bogopog kunut npn 20 K npu 1 atmocdpepe, n
COJEpPXMMOe BELLECTBO NpU BO3AENCTBUM TemnepaTtypbl OKpyxawuel cpefbl 6ygeT MMeTb AOCTaTOYHO Tenna, 4YTobbl
OGbICTPO MCNapUTb XUAKMIA BOAopoA. OTKpbiTas niowaib NOBEPXHOCTUN pas3nnBa XWAKOro BOAOPOAA BANAET Ha CKOPOCTb,
C KOTOpOli coAepXxumoe npeBpaljaeTcs B nap W HarpeBaeTcsi. lNpu TemnepaType KMNeHWs BOAOPOAA XOMOAHbIA BOAO-
pOAHbI nap Tsenee BO3Ayxa, NMoka OH He HarpeeTcs. Korga xonogHble napbl CMELIMBAOTCA C BO34YXOM, BO34YX MOXeT
oXN1axaaTbCsA HWXe TemnepaTtypbl KOHAEHcaLmMK, Bbi3blBas KOHAeHcauuio n obpasoBaHne BUAMMOro obnaka.

Mocne npebbiBaHNSA y 3eMNN 1 AOCTATOUYHOTO HarpeBaHusi BUAuMoe o61ako napa MoxeT 06pa30BbiBaTh Lieid npu
OBVWXEHUN HaBepX.

H.7 ®poHTbl NnameHn, Habnwgaemble Npu UCNOb30BaHUN CMeceil BoAOopOoAa C BO3AYXOM, FOPAT XyXe, Korga OHv
ropsT B rTOPU30HTA/IbHOM Hanpas/ieHUN U TeM 60/1ee B HACXOASILLEM Hanpas/ieHUN.

Mpu BbigeNeHMn 60NbLIOTO KOMYECTBA BOAOPOAA MOXET 06pa3oBaTbCs LWNeid ¢ yBenmumBatoLwWwenca KoHueHTpa-
uueli Bogopoaa no Hanpas/IeHUIO K LEeHTpasibHOM NnHMK wneida. O6nact ¢ 60n1ee HU3KON KoHLeHTpaumeilt BOLOPOLHO-
BO3AYLUHbIX CMeceli TpebyoT Go/MbLUel IHEPTUMA MHULUUPOBAHUS AN BOCMNJAMEHEHUsl, YeM o6nactu ¢ 6onee BbICOKOM
KOHLleHTpauuel K ueHTpy wnelida. ABMxXeHne 1 BOASHOWN nap B Weide Takke npuBeayT K 60/bLUER SHEPTU MHULMNPO-
BaHWSA MO CPaBHEHUIO CO CMECbI0 TOr0 e COCTaBa, TO eCTb CyXOW 1 6e3 ABMKEHUS.

Takum o6pa3om, No Mepe TOro, kak BOAOPOAHbIN Leid NnogHMMaeTCs, BHELWHNE o6nacTu wnelida (o6nactu, Be-
POATHO, CTOJIKHYTCA C UCTOYHMKOM BOCM/IaMEHEHMUS) C MeHbLUell BEPOATHOCTbIO BOCMNIAMEHATCA MO CPaBHEHWIO € NOYTH
CTEXMOMETPUYECKMMU cmecaMU. Ecnm Bo3ropaHme npoucxXoAmuT BO BHELLHEW YacTu wreidpa, TONbKO ras B Henocpej-
CTBEHHOWN 6/M30CTM K UCTOYHMKY BO3ropaHuns OyfeT CK/IOHEH K BO3rOpaHuio, U eCTb BEPOATHOCTb BO3HUKHOBEHMS Naame-
HU. PacnpoctpaHeHve nnu gednarpaums B o6nake ymeHbwaetcs. [oatomy, ecnm nponcxoauT 6biCTpoe nepemeluvBaHne
BOLOPOAHOro Weiida ¢ obpasoBaHMeM MOUYTU CTEXMOMETPUYECKOW CMecu C BO3AYXOM Ha BCEM MPOTSHKeHWW obnaka,
06blYHbIE DaKTOpbI, BAUSKOLWME Ha nepemelwnBadme (auddysmnsa, cuna Taru, BeTep U TypOYyNeHTHOCTb) B yTeuke, He npu-
BeAyT K MOIHOMY CropaHuio wneida.

H.8 [na cCHWXeHMA yTedek Bogopoaa creayeT npefycMoTpeTb ObICTPbIA NOABLEM ra3a Ha OTKPLITOM BO34yXe BAAM
OT KOHCTPYKLMIA, UTO6bI MOMOYL NPeAoTBPaTUTL MOTEHUMANbHOE BOCMN/IaMeHEeHNE BO BpeMs yTeuku. B nomeleHnmn moxet
6bITb NPefycMoTpeHa AONOHUTENIbHAsA BEHTUAAUMS UMK fOCTaTOYHOe NMPOCTPaHCTBO 418 pasbasneHus u paccerBaHus
yTeukn. Ecnv npumeHsaoTCcsa rasoaHanusartopbl 415 KOHTPOASA U3MEPEeHUs, AaTumKn AO/MKHbI 6bITb pasmeLleHbl Hag ToYka-
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MW yTeyek u/uau BO3fe NOTOJIKa, BbITSXKHOrO BEHTUAATOPA WM BbIXOAHOrO kaHana. TpebyeTca perynspHas kanvbpoBka
0aTuMKOB, W AaTuuk crefyeT kanmbposaTb TObKO C MCNOb30BaAHMEM BOAOPOAA B KayecTBe KanvbpoBOYHOrO rasa.

H.9 BopopogHblii ra3 uMeeT HeCKO/IbKO NOCeACTBMI ANs 6e30NacHOCTU U 340POBbA NepcoHana, KoTopble ciegyet
yunTbIiBaTb NpU yCTaHOBKe 06bekTa. [a3006pasHbllii BOAOPOL MOXET Bbl3BaTb Aeununt knucnopoga. MNosblleHHOe coaep-
XaHve Bo4OpoLa B BO3AYLIHOW CMeCcH MOXET 6biTb 6e30nacHbIM A8 AblXaHWUA B TeYEeHWe KOPOTKMX NeprooB BpeMeH!,
HO cpefa OydeT Bbille HWXHEro KOHLUEHTPaUWOHHOro npegena pacnpoctpaHeHus nnameHun (HKMP), yto npuBeget k 06-
pa3oBaHMio NOTEHLMaNbHO B3PbIBOOMNACHON ra3oBoli cpeabl.

BogopogHoe nnams, ecaiv OHO He COAEPXMUT NPUMECH, OYeHb TPYAHO YBUAETb NPV AHEBHOM cBeTe. 3TO CBOMCTBO B
coyeTaHWn C HU3KUM KO3(h(ULMEHTOM U3NyveHUsi, obecneynBaloLlLLMM O4YeHb HU3KOe MHIpakpacHoe u3nyveHue, genaet
ropeHve Bofopoja TPyAHO BMAUMBIM, NOKa He NpousoigeT hm3nyecknii KOHTaKT ¢ nnameHeMm. Bogopoa npu ropeHun Ha
BO34yxe Takke obpasyeT ynbTpadumonetoBoe (YP) msnydyeHve, cnocobHOe NPOU3BOAUTL aHasornyHble adhdekTbl npu
npeb6biBaHNM Ha cosHue. Mpamoe Bo3AelicTBUE BOAOPOAHOIO NjiaMeHN Bbi3blBAET HEMEA/IEHHBIE OXOrK.

Bogopog o4eHb N1erko BocnjiaMeHsaeTcs TaM, r4e OH BblAeNnseTcs, U 006bIYHO NPOUCXOANT BO3ropaHue u/mnn oxmnga-
€TCA BO3HMKHOBEHME B3pbiBa. MoryT BO3HNKHYTb Heb6onbLIne YyTeuKn 1 Bo3ropaHune, HoO OHMU OCTaHyTCA He3aMe4dYeHHbIMU 00
Tex nop, noka He GyaeT NPoOBeAEHO TEXHUYECKOe 0B6CNyXMBaHWE NepCcoOHaNoM B 30He. Bosropatowumiica wnelid sogoposa
6bICTPO BEPHETCA K UCTOUHUKY Bogopoaa. C TOUKM 3peHNS KOHTPO/IS ONacHOCTen BOAOPOAHbIA Noxap, N0Kan3oBaHHbIl B
MCTOYHUKE WN yTeuyke, 4acTo GbiBaeT NPeVMyLL,eCTBEHHO B YBE/IMUMBAIOLEMCS BOAOPOAHOM Luneide.

MN3BecTHO, YTO yTeukn BOJOpPOAa MPeAcTaBAsoT coboli npobnemy, Hanpumep A1 CUCTEM C OYEHb BbICOKMMU AaB-
NleHneM unu Temnepatypamu, NoaTomy cnegyeT npeaycMoTpeTb AONONHUTENbHbIE Mepbl 6€30NacHOCTU A1 UCTOYHUKOB
YTEUKN.

[JaHHble Mepbl MOTYT BK/IHOYaTb:

- 3aWnTy OT OTK/IOHEHUS AN OrpaHNYeHns UMNyabca CTPYU U yNyUlWeHUs paccenBaHus;

- NapoBble CTPYU BOKPYT MCTOUYHMKA YTEUKN A5 OXNAXAEHUA BbICOKOTEMMEPATYPHbIX YTeUek, YBaXHEHUS rasos U
N3MEHEHUA XapaKTepUCTUK paccenBaHuUs CTpyu.

MonHoe cropaHve BOAOPOAHOrO o6naka NpPon3oigeT B TeYeHne HeCKONbKNX cekyHA. Bbligensemoli Tennosoli aHep-
rMM HeJoCTaTOYHO A1A BOCM/AaMEHEHUS TUNUYHBIX CTPOUTENbHbIX MaTepuanos, UCMOMb3yeMbiX B 3aaHus. MNepcoHan B
HenocpeACcTBEHHOM 6IM30CTU MOXET MOJyYNTb CEepbe3Hble 0XOrM W NOABEpPrHyTbCA NPSAMOMY BO3AENCTBUMIO, roproune
XUOKOCTW TakXe MOryT BOCM/J1aMeHUTLCA.

Bogopoa, XxpaHsaLwminca nof BbICOKMM AaBneHneM, 06bI4HO Npu yTeuke obpasyeT CTpyto. B cnyvae BocniameHeHus
9TO NpvBeAeT K BO3HUKHOBEHMWIO BOJ/IbLLOIA CTPYU MOYTU HEBUAMMOIO NaameHu, Kotopas 6blna 6bl YpesBblYaNHO onacHa Ha
BCEM ee NnyTu. B cuctemax BbICOKOro AaBneHna c coegnHeHnamMmmn, Kotopble, Kak U3BeCTHO, NoABepPXeHbl yTevkam, cnegyet
NPUMEHATb AONOJIHUTE/IbHbIE Mepbl KOHTPOA.

H.10 [4] copepXxuT AONONMHUTENBHOE PYKOBOACTBO MO 6e30nacHOCTV ANS BOAOPOAA, HO He yuuTbiBaeT knaccugu-
KaLMi0 B3pbIBOOMACHbIX 30H WM CCbINIAETCA Ha Cepuio CTaHAapTOoB Ha 060pyaoBaHue Anst paboTbl BO B3PbIBOONACHbIX
cpepax. B atom cnyyae pykoBOACTBO MO 6€30MacHOCTU MOXeT ObiTb M0JIe3HbIM, HO CNefdyeT BbIMo/IHATL TpeboBaHuA ce-
pwii cTaHgapToB Ha 060pyaoBaHve 4518 paboT bl BO B3PbIBOOMACHbIX Cpefax.
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MpunoxeHwve |
(cnpaBo4HOe)

KomM6uHnpoBaHHbIE CMecK

11 O6uwwe TpeboBaHNA

KoM6MHMPOBaHHbIE CMecu MpeacTaBnstoT coboii CMecb C BO3AYyXOM FOPHYErO rasa Wau napa C roptoyein nbiibio
1 (MNK) C TOpKYMMK NeTyYuMmn yacTuuamu. MNoBeaeHne KOMBUMHUPOBAHHOW CMECKM MOXET OT/iMyaTbCsi OT NOBeAeHUst
raza/napa Wam nbliM B OTAEMBHOCTW. KOMIMUYECTBO CUTyauuii, KOTOPblE MOXHO HaiTX B NPOMBILIEHHOCTH, ByAET 3HAUM-
TeNbHO pasnuyatbes. Mo3TOMy HENPaKTUYHO NPEfOCTaBMATL CMeLMasnbHoe pPyKoBOACTBO. OfHAKO B HACTOSILLEM MPWUIIO-
XEHUU NpUBEAEHO PYKOBOACTBO MO BOMpPOCAM, KOTOPble HEO6XOAMMO YUYMUTbIBATh MPU OGHAPYXEHUM KOMGUHMPOBAHHbIX
cMeceid.

12 MNMpuMeHeHe BEHTUIALUN

MPUMEHATb BEHTUAALMIO B KAYECTBE CPEACTBA KOHTPO/NA CriedyeT C OCTOPOXHOCTbI, MOCKOJIbKY BEHTUSLUS MO-
XXET CHM3UTb OMNACHOCTb a30BO3AYLUIHOA CMECKH, HO YBE/IMUYUTL ONACHOCTb MbIAM UK UMETL Apyrue pasfinuHbie nocnea-
CTBUSI HA Pa3/INYHbIE KOMMOHEHTbI CMECH.

13 KoHueHTpaunOoHHbIe Npeaernsb!

Kom6uHMpOBaHHbIE CMecn MOryT 06pa3oBbiBaTb B3pbIBOONACHbIE CPeAbl 3a NpeAenaMun OTAeNbHbIX KOHLEeHTpauu-
OHHbIX Npefenos pacnpocTpaHeHns naameHu Ana rasa/napa waM ANa nbiiv, eciv HeT [ONONHUTESNbHbIX CBEAEHUN, YTOo
KOMGUHMPOBaHHYIO CMECb CYMTAIOT B3PbIBOONACHOM, €C/IM KOHLEHTpauua rasa/napa npesbilwaeT 25 % HWKHEro KOHLEeH-
TpauUMOHHOro npegena pacnpocTpaHeHWsa MIamMeHn UM KOHUeHTpauus nbiav npesbllwaeT 25 % Hanbonee nerko socnna-
MEHSeMOl KOHLEeHTpaLun.

14 XviMmyeckune peakumm

HeO6XOAVIMO yunTbiBaTb XMMUYeCKne peakummn, KoTopble MOryT nponcxoamTb C BelwecTtsamMmun Uiy rasamm B Nblin,
KOTOpPbIE MOIYT NPUBECTU K YBE/TMYEHUIO ra3a Nnpu TeEXHOJ/IOTMYECKOM npoLecce.

15 MpepgenbHble 3Ha4YeHUA 3Heprum/Temnepartypbl

Mpu HanuuMm KOMGWHUPOBAHHOW CMEecKU MUHMMasibHble MapameTpbl BOCMIaMeHeHus (Hanpumep, MUHUMasibHas
3HEprusi camoBoOCN/IaMeHeHnsl 1 TemnepaTtypa camoBoCn/laMeHeHust Ans rasa/napa wiM MMHMMasbHas TeMnepaTypa ca-
MOBOCN/laMeHeHUsi 06/1aka Mblan) MOryT GbiTh HIKE, YeM NapameTpbl KOMMNOHEHTOB CMecU. B oTcyTcTBME Apyroii MHGop-
MaLuu NpuMeHsiemMble napaMeTpbl AO/KHbI UMETb camble HU3KMe 3HAYeHUsl 4151 KOMMOHEHTA B CMeECH.

16 TpeboBaHMA K Knaccudmkaumm

HeobxoaMmMo yunTbiBaTb Npy OnpefesieHun 30H knacca A/1a rasa uav nblin ¢ 0AMHaKOBbIMU XapakTepuctukamm
OLEHKN CaMblX HaumxyAlux ycnoBuil ana nboro KOMNOHEHTa, Hanpumep 30Ha knacca 21 ¢ 30HON knacca 2 AO/DKHbI
paccmaTtpuBaTbCs Kak 30Ha knacca 21 ¢ 30HOI knacca 1. 3T0 AO/MKHO ObITb ONpefeneHo, Nockosibky pesynbTaT Bocnna-
MeHeHusA N060ro KOMMOHeHTa NpuBefeT K CaMbliM TSXEsbIM NOC/eACTBUAM, NPU OLEHKe YPOBHSA B3pbiBO3aLLUTLI 060-
pyfLoBaHus.
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MpwunoxeHne J
(cnpaBo4Hoe)

MonesHble hopMy bl ANs Klaccugukaynum B3pbIiBOOMNACHbBIX 30H

J.1 O6wwme TpeboBaHus

Moaxofd K Knaccudukauuy B3pbIBOOMACHBLIX 30H TPeGyeT MOHUMMAHUS CBOWCTB FrOploYMx BELLECTB A/1S onpeaeneHns
X NOBEAEHMS MPK yTeukax pasfiMuyHoro poga. B 4aHHOM NpUNOXeHUW NpuBefeHbl (POPMY/ibl, KOTOPbIE MOXHO MCMOJb30-
BaTb [/ pacyeTa HeKOTOPbIX NMapaMeTpoB, BANSAIOLMX HA paccerBaHue M pa3basfieHne roployero rasa wiv napa B BO3-
ZyXe B YCNOBUAX OKpyxatoweii cpedbl. Mpyu HEO6X0AMMOCTU NPEANOYTUTE bHBI 1a60PaTOPHbLIE UK NOMEBbIE UCTIITAHNUS.

J.2 PasbaBneHne BO34yXOM YyTEUKN roproYero BellecTBa

TeopeTnyeckas MVHUMasIbHasi CKOPOCTb MPUTOKA CBEXEro BO3AyXa Mpy BEHTUNSAUMM ANna pa3baBneHus AaHHOM
yTeukM roproyero BewecTBa 40 KOHLUEeHTpauuu Hmke HWKHEro npegena BocnsameHsemMocTn Qamin MOXeT ObiTb paccuu-
TaHa no chopmyne:

31 Ja_
o TFL 293 (1)

roe Qamn — TeopeTUYecknii MMHMMasbHbI NPUTOK CBEXEro BO34yxa Mpu BEHTWUAAUUKW, Heobxoaumblid ans pasbasne-
Hus, m3c;

Qg — ob6beMHast CKOpOCTb BbiGpoca roproyero Bellectsa, m3/c;
LFL — HKMP, 06./06.;
Ta — Temnepatypa okpyxatowiein cpegbl, K.
Bcerga cnegyet yuutbiBaTb 3anacbl 6€30NacHOCTU € y4eTOM ApYrux pakTopoB, TakMX Kak TypOyneHTHOCTb WK He-
paBHOMEpHOe pacnpefiesieHne CBEXEro Bo3ayxa.
Mpumep
HalianTe TeopeTUYeCcKyrd MMHUMa/IbHYH0 CKOPOCTb MPUTOKa CBEXEro BO3AyXa Npu BEeHTUIALMN, He-

06X04MMYHO OJ151 YMEHbLLEHUST CKOPOCTU yTeukn Qg = 8,64 x 10~4 m3c 6eH30Ma 3a cHeT UCnapeHus SIokaan3o-
BaHHOW MOBEPXHOCT M XUAKOCT W NpU TemnepaType oKpyxatoulei cpegbl 40 °C:

T2 _864 100 318 00 il
LFL 293 0,012 293

3anac 6e30nNacHOCTU MOXeT paccMaTpuBaTbCA Ha OCHOBE 3paBOro Cy>xaeHmna n, cnenoBaTesibHO, MNMoO-
nyynTcs 60/1ee BbICOKOE 3HaueHMe.

MpumeyaHune — HKIP B3ar 3 rOCT 31610.20-1.

J.3 OueHKa BpemMeHu, HEOBXOANMOTO A/151 pa3baB/ieHNs yTeUku roployero BellecTsa

TeopeTuyeckoe Bpems fd, Heo6XxoAMMOeE AN CHUWKEHNA KOHLEHTpaLuy roproyero BelecTBa M3 onpegeneHHoi cra-
LMOHapHON (HOHOBOW KOHLUEHTpauum Xb A0 TPebyeMoW KPUTUYECKOW KOHLUEeHTpauumn Xcrjt, B yAe/lbHOM 06bemMe, MOXHO
oueHnUTb No dopmyne

Xh 0.2)
V’ycrity .

roe fd - TeopeTuueckoe Bpemsi, HEOGX0AUMOE AN pas3GaBfeHusi ONpeAesieHHOro KO/IMYecTBa roployero BellecTsa Ao
KOHLEHTpauun MeHblue nepsoii, C;

f — ko3athpUUNEHT HEIPPEKTUBHOCTU BEHTUNSALMUN;

C — KO/IM4ecTBO BO3yXOOOMEHOB B eUHNLYY BpeEMEHU B yAeNbHOM obbeme, c-1;
+ |, . (POHOBAs KOHLEHTPALsH TOPIOYEro BELECTBA B YCTAHOBMBLUEMCS pexume, 06./06.;
wgit | Kenaemoe/KpUTUYecKoe 3HaveHMe KOHLEHTpauuu roployero BeulecTsa, 06./06.
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Mpumep

HagnTe TeopeTunyeckoe BpeMsi 4719 CHKEHUS cpefHeli KOHLeH T paLmm roproyero BeLecTBa B UCKYC-
CTBEHHO BEHTU/IMPYEMOM KOpMyce ¢ YAC/I0M BO34yX006MeHOB 3a eauHuLy BpemeHu C = 0,002 c~1(~ 6 4~) oT
HayasibHOro 3HadeHus Xb - 0,012 Ao xenaemoro 3HadyeHus xcrit = o,0024, ecnu pakTOp HEI(PEKTNBHOCTN
BEHTU/IAUUN paBeH 3:

( n
X%b =2415c- 40,3 MuH.
vienty 0,002 [0,0024)

TeopeTunyeckoe Bpems td, paccumTaHHOe, Kak yka3aHO Bbllle, OCHOBAHO Ha uaeasibHOM pa36aB/ieHnmn ro-
ployero BelllecTBa, NMOMaBLLEr0 B KOpMyc. Bcerga cnegyeT NpYHUMAaTb BO BHMMaHMe 3anacbl 6e30MacHOCT!,
yunTblBalOLME Apyrue pakTopbl, Takie Kak TypOyNeH THOCTb WK HepaBHOMEPHOE pacrnpeaesieHme ropio-
yero BelllecTBa.
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MpuMepbl Knaccugurkauum B3pbIBOOMNACHbIX 30H

K.1 O6ume nonoxeHus

B uenom, npumepbl knaccudmkaymm MoryT 6biTb NPUHATHI B COOTBETCTBMM C HALMOHA/IbHBIMU WAN OTPac/ieBbIMU
cTaHZapTamu, B KOTOPbIX MOXET 6bITb ICHO MPOAEMOHCTPUPOBAHO MX MPUMEHEHNE B KOHKPETHOW cutyauun. Heo6xoammo
cobnofaTh N06bIE KPUTEPUM UM OTPAHUYEHWS!, yKa3aHHble B OTPac/eBblX NpaBuiax Wiu HauMoHa/bHbIX CTaH4apTax.

Ecnu npegnonaraeTtcs, 4TO NpYMepbl, NPYBEAEHHbIE B CMPaBOYHbLIX OTPAC/MEBbLIX MpaBuiax WM HaUMOHasIbHbIX
cTaHfapTax, Heo6xo4MMO MCMOoMb30BaTh A5 KnaccudmKauuy B3pbIBOONACHBLIX 30H, C/eAyeT YuuTbiBaTb 0COGEHHOCTHU
KaXxoro OTAeNbHOro c/yyasi, HanpyMep xapakTepucTuki npouecca 1 MecTOMoI0KEHNS.

B uesiom npumepsbl, npvBefeHHbIe B OTPaC/IeBbIX NpaBuiax v HauuoHaslbHbIX CTaH4apTax, OCHOBaHbl Ha [onycke,
4TO MallUHbI 1 060PY0BaHNE HAXOAATCA B HaA/lIeXallemM COCTOSIHUN.

MpaBunia u ctaHAapTbl MOTYT He NPUMEHSITLCS B ONpPefeneHHbIX CUTyauusax, HanpuMep Korga:

a) KO/IMYeCTBO YTEUYKM OYEHb BENINMKO MO0 O4YeHb Maso;

6) KOHCTPYKUWS KOHKPETHOW YCTaHOBKM He COOTBETCTBYET BCEM TPebOBaHWMAM COOTBETCTBYHOLMX HALUMOHAIbHbIX
CTaH4apTOB WM OTpaCc/EBbIX NPaBU; UK Xe

B) BEHTUNALMSA, UCMONb30BaHNE MHEPTHbIX ra3oB, Napov3onsauus v gpyrmne Metofbl UCMONb3YITCA A1 YMeHbLUe-
HUA cTeneHn onacHoCTn nnn BepoATHOCTU BO3HUKHOBEHNA KOHerTHOVI B3pb|BOOI‘IaCHOVI 30HHbl.

Ecnu ncnonb3yoTcs NpuMepbl U3 KOHKPETHBIX NpaBua WM cTaHAapToB, CTaHAAPTLI U NpaBwuia, paccMaTpusatLLne
OfHW U Te Xe NpMMepbl, He crefyeT MeHATb MecTamu, Hanpumep Tam rge BblopaH cTaHAapT B KayecTBe OCHOBbI AN
OLEeHKN nnowaakn nnn CTpoeHuda, npumepbl U3 Apyroro ctaHgapta He A0/DKHbl MCNOJIb30BaTbCA.

HecmoTps Ha 3TO, B HEKOTOPLIX C/yyasix NPUMepbl Knaccudvkaumm, NpUBeAEeHHbIE B COOTBETCTBYHOLNX OTpacne-
BbIX NpaBuU/iax WM HauWOHa/bHbIX CTaHAapTax, MOryT nNpyu Heo6XoAMMOCTM MCMOJb30BaTbCA ANA Knaccudukaumm He-
KOTOPbIX KOMMOHEHTOB 60/1€e KPYMHbIX YCTAHOBOK, CBSAA3aHHbLIX C APYTMMU COOTBETCTBYIOLMMUK HaLMOHANbHLIMWA UMW OT-
pacneBbIMU MpaBuIaMu.

Ecnu ncnonb3yoTcs NprMepbl U3 0Tpac/ieBbiX MpaBui UM HaLMOHa/IbHbIX CTAHAAPTOB, TO OHU AO/KHbI ObITh YKa-
3aHbl B Ka4ecTBe OCHOBaHWA 415 NpoBefeHHol knaccudpmkauun, smecto NOCT 31610.10-1. Mprmepbl HaUMOHa/bHbIX
CTaHO4apToB UM OoTpac/sieBbiX NpaBu BK/IKOYAKT, HO HE OrpaHN4YnBalOTCA, TEMU, KOTOPbIE MOKa3aHbl BTa6fIVILI'e K.1.

CTpaHbl NPOVCXOXAEHMUS MepeyncreHbl B and)aBUTHOM Mopsake

Ta6nunuya K1 — lMNpumepbl CBOAOB NpaBua U CTaHO4apTOB

CtpaHa
WA pernoH

npouncxoxaeHusa

(8 ancaBuTHOM
nopsigke)

ABcTpanus
1 HoBasa
3enaHgna

fepmaHunsa

epmaHunsa

epmaHusa

O603HauveHne
cBofa npasun
UM cTaHgapTta

ASINZS(IEC)
60079-10-1

DGUV-Re-
gel 113-001
Mpasuna
B3pPbIBO-
3awuTbl

TRBS 2152/
TRBS720

TRBS 3151/
TRBS 751

Ha3ssaHve

B3pbiBoonacHble cpefpbl. Yactb 10-1.
Knaccndukauma 3oH. B3pbiBoonac-
Hble ra3oBble cpefbl

[MpaBuna B3pbiBO3aWwnTbl EXRL —
MpaBuna npefgoTBpaleHna onac-
HOCTW, CBA3aHHOM CO B3PblBO-
onacHoii cpepgoii, C noA6opkoi
npumepos  no  Knaccudmkauuu
B3pPbIBOOMACHbLIX 30H

Knacchbl B3pblBOONACHbIX 30H — 06-
wasi tHdopmayms

VicknioyeHne onacHocTu Bocnia-
MeHeHWNA, B3PbIBOB U B CBA3U C BO3-
p.el7|CTBI/IeM N36bITOYHOTO naBneHuna
Ha CTaHUMAX aBTO- U rasosanpaBoy-
HbIX A9 Ha3eMHOro TpaHcnopTa

OpraH, pa3paboTaBLunii
cTaHgapT/npasuna

MpumeyaHnsa no
NPUMEHeHNo

CraHfapTbl ABcTpa-  BBefeHbl B cTaH-

nun/Hoson 3enaH- napt  AS/NZS(IEC)

amn 60079-10-1 B Kaue-
CTBE HaLMOHa/IbHOrO
NPUIOXEHUS

DGUV

depnepanbHbli NH-
CTUTYT 6e3onacHo-
CTV W TUTMEHbI TpyAa

depepanbHbIil NH-
CTUTYT 6e3onacHo-
CTU W TUTMEHbI Tpyaa
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OkoHuyaHve Tabnuubl K. 1

CTtpaHa
NN pernoH
NPOUCXOXAEHUS
(B ancaBUTHOM
nopsake)

FepmaHusa

FepmaHua

Lseuus

LLseiuapus

HuaepnaHabl

Benukobputa-
HUst

CWA

CWA

CLWA

88

O603HaveHne
cBoAa npasumn
Wnn ctaHgapTa

TRGS 509

TRGS 510

Knaccuduka-
LS B3pbIBO-
OnacHbIX 30H

SUVA
Merkblatt Nr.
2153

NRP 7910-1

IP15

IGEM/SR/25

API PR505

NFPAS59A

NFPA496

HassaHue

XpaHeHue XuakocTeli U TBepAblX
OMacHbIX BELWeCTB B 3akpenseH-
HbIX KOHTEliHepax, a Takke MmecTa
3arnosIHEHUs U OMOPOXHEHUS A5
nepeABMXHbIX KOHTeHepoB

XpaHeHWe onacHbIX BELLECTB B ne-
peABUWXHbIX KOHTelHepax

Knaccugpmkaumsi B3pbIBOOMNACHbIX
30H

OCHOBbI B3pbIBO3AWNTEl — MUHU-
MasibHble TPE6OBAHNSA — 30HbI

MpakTuyeckoe pykosoacteo NRP
7910-1 HwupepnaHgos,  Knaccu-
hukauma B3pbIBOONACHbLIX 30H MO
onacHoctn B3pbiBa — Yactb 1
OnacHoOCTb B3pbiBa rasa, Ha OCHoBe
NEN-EN-IEC 60079-10-1

Mogenb cBofga npasun ons HedTA-
HO/ MNpoMblWAeHHoCcTH. YacTb 15.
MpaBuna knaccugukaLmm 30H Ans
HeTAHbIX YCTAHOBOK C WCMO/b30-
BaHUEM rOpHYMX XUAKOCTEN

Knaccudukaums onacHbIX 30H As
YCTAaHOBOK, paboTaloliux Ha npu-
posHoOM rase

PekomeHfoBaHHaa npaktuka Mo
Knaccugukaumm mecTt pacnosioxe-
HUA 3N1EKTPOYCTAHOBOK Ha HedTe-
nepepabaTbiBalOWMX NpesnpuaTx-
SIX, OTHECEHHbIX K Kraccy 1, 30Ham
knacca 0, 1un2

CTtaHgapT no npousBOACTBY, XpaHe-
HUI0 1N NEPEBO3KE CXXMXKEHHOTO Mpu-
poaHoro rasa

CtaHfapT Ha 0607104k Nog, n36bi-
TOYHbIM f[aBfieHWEM A1 3/1eKTPO-
o6opyfoBaHus

OpraH, paspa6oTaBLunii
cTaHgapt/npasuna

depepanbHbIil UH-
cTUTYT 6e3onacHo-
CTV W TUrMeHbl TpyAa

degepanbHbIil UH-
cTUTYT 6e3onacHo-
CTW W TUTMEHbI TpyAa

WBeackuit ctaHaapT
3/1EKTPO3HEPTUN

LBeiuapckaa cTpa-
X0Basi KOMMaHusi oT
HecyacTHbIX c/lyyaeB

NHCTUTYT  cTaHgap-
TM3auum Hugepnavg

OHepreTnyeckunii
UHCTUTYT

MHCTUTYT
NHXEHEPOB "
pykoBogutenei
rasoBoi oTpacnu

AMepUKaHCKnii
WHCTUTYT HedpTn

HauwnoHasnbHas
accouunauns
NOXapHOW oXpaHbl

HauvoHanbHas
accouuauma
NMOXapHOW OXpaHbl

MNpumeyaHua no
NPUMEHEHMI0

JocTyneH TOMbKo Ha
LUBECKOM

EI15 ncnonb3yetca B
KayecTBe 06Lenpo-

MbILLU/TEHHOIO

CTaH-

JapTta B XMMUYecKoii
MPOMbIWIEHHOCTN B
60NbLUNHCTBE CTpaH

Ecnn

npumMeHAeTCH,

K MOMELLEHUSIM KOH-
TpoNsA nog M3bbIToY-
HbIM AaBneHnem
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