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Mpeaucnosue

1 PASBPABOTAH HekoMMepuecKoi aBTOHOMHOM Hay4YHO-UCCNen0BaTeNbCKoM opraHusaumen "LleHTp no
cepTudurKaLnm B3pbiBO3aALLNLLEHHOIO U pyAHUYHOro anekTpoobopyaosanua UrAQ" (HAHWO "UC B3 Urg")

BHECEH TexHun4ecknM KOMUTETOM No cTaHAapTmauum TK 403 "B3pbiBo3awmuieHHoe anekTpoobopyaosaHue”
2 MPUHSAT W BBEOEH B AEVCTBME MocTaHoBneHneM MocctaHaapTa Poccun 9 gekabps 1999 r. N© 499-ct

3 Hacroswunii ctaHaapT COAEPXUT NOSHbIN ayTEHTUYHbIA TEKCT MeXAyHapoaHoro ctaHaapta MK 60079-10-
95 "3nekTpoobopyaoBaHue B3pbiBO3awmueHHoe. YacTb 10. Knaccndumkaums B3pbIBOOMNACHbIX 30H" C
OOMNONHUTENbHBIMU TPE6OBaHMSMU, YUYUTLIBAOLWNMKN NOTPEOHOCTN SKOHOMUKWN CTPaHbI

4 BBEJEH BIMEPBbIE

BBeaeHue

HacToswmi ctaHaapT pa3paboTaH Ha OCHOBE MeXAyHapoaHOoro ctaHgapta M2OK 60079-10-95
«3nekTpoobopyaoBaHue Ans B3pbIBOOMACHbIX ra3oBbix cped. YacTtb 10. Knaccudukaums B3pbiBOONACHbIX
30H», BXOASALEro B KOMMJIEKC MeXAYyHapoaHbix cTaHaaptoB MIK (TK 31 M3K «2nekTtpoobopyaoBaHue ans
B3PbIBOOMNACHbIX ra3oBblX Cpea»), pernaMeHTupywmx TpeboBaHna K B3pbiBO3aLLULLEHHOMY
3N1eKkTpoobopya0BaAHMIO.

Heo6xo4MMOCTb rapMoHM3aLmMmK KnaccudukaLlmm B3pbiBOONACHbIX 30H C TPe60BaHMAMKU MeXAYHaPOAHbIX
cTaHaapToB M3K onpegensieTcsi, B NepByo odyepeib, HE06X0AMMOCTbIO YCTAHOBNEHWUS e4MHOIro NoAXo4a K
BbI6OPY YPOBHS B3PbIBO3aLLUTbI 371EKTPO060PYA0BaHUS, 06ecneuyMBaemMoro B3pbiBO3aLLUTON pas3IMUHbIX
BMAOB W NpeAHasHauYeHHOro ANs MPMMEHEHMS BO B3PbIBOOMACHbLIX 30HAX Pas/iIMyHbIX K1accoB.

HacToswmi ctaHaapT yCTaHaBIMBaeT OT/IMYAKOLLYIOCS OT AeCTBYtowWwen B Poccnn knaccudmkauymio
B3PbIBOOMACHLIX 30H (. 7.3 «3/1eKTPOyCTaHOBKM BO B3PbIBOOMACHbIX 30Hax>» [paBun yCTpomncTea
anekTpoycTaHoBok (MY3). BO3MOXHOCTb rapMOHM3aLnM Mexay Knaccudukaumsammn, yCTaHOBIEHHbIMU B
HacTosweM ctaHgapTe v . 7.3 YD, 3aTpyaHuTenbHa ns-3a toro, 4to B MOK 60079-10-95 B3pbiBOONACHbIE
30HbI, ONacHble N0 BO3HWKHOBEHMIO B3PbIBOOMACHbLIX CMECeN ropoYmnX ra3os M NapoB C BO34YXOM,
noapasfaensatoTcs HaTpu knacca (30Hbl knaccos 0, 1, 2), a B YD Ha 4yeTbipe (30HbI B-1, B-1a, B-16 n B-1r).


https://td-automatika.ru

HacTtoawmin ctaHgapT, Takxe Kak 1 MOK 60079-10-95 B MeHbLuen cTeneHun, Yem MY, cBa3biBaeT aBapum m
HENCNpPaBHOCTN TEXHOJIOMMYECKOro 060pyA0BaHMNS C YPOBHEM OMACHOCTW 30HbI U yaenseT 6onbliee BHUMaHne
BOMpocaM obecneyeHns BEHTUNALUM KaK GaKTopy, BAUSIOWEMY Ha YPOBEHb B3PbIBOOMNACHOCTM 30HbI.

YcTaHOBNEHHas B HacCTOsILLEM CTaHAapTe MeToAuKa OLLEHKW YPOBHS OMAacHOCTU MPOU3BOACTBEHHbIX 30H
6a3MpyeTCcsl Ha pacyeTHbIX 3HaYEeHMAX NapaMeTpoB, CBSA3aHHbIX C MPOCTPAHCTBEHHLIMU U BPEMEHHbLIMU
XapaKTepPUCTMKaMN CYLLECTBOBAHMUS B HUX B3PbIBOOMACHbLIX CMECEN, U pacnpoCTpaHseTcs Ha
NPOU3BOACTBEHHbIE 30HblI BHYTPU U BHE MOMELLEHWI, BKIOYAs TPAHCMOPTHbIE CPEACTBA U XpaHunuwa, un
yCTaHaBAMBaET NOpAAoK Knaccudukaumm 3TUX 30H MO CTENEHW 0MacHOCTM BO3HUKHOBEHMS B3pbiBa OT
WCTOYHMKOB BOCMJIaMEHEHMUS, CBA3AHHbIX C MCMO/Ib30BaHWEM 31eKTPoobopyaoBaHus.

[OCTOMHCTBOM HacTosILWero cTaHAapTa SIBASIETCS TO, YTO OH COAEPXMUT METOAMKM KONIMYECTBEHHON OLEHKM
B/IUSIHUS HA YPOBEHb B3PbIBOOMACHOW 30HbI Pa3fiMyHbIX GaKkTOPOB, XapaKTEPU3YIOLLUMX CBOMCTBA M COCTOSIHWUE
B3PbIBOOMACHbIX CMecei, 0COBEHHOCTM TEXHONOMMYECKOro 060pyi0BaHUSA, NapaMeTpbl BEHTUASUAN U T. 4.

YcTaHoBEHHOE HacToAWMM CTaHAapToM B cooTeBeTcTBUM ¢ MK 60079-10-95 nogpasgeneHune
B3pPbIBOOMACHbIX 30H MO YPOBHIO OMACHOCTU Ha TPWU KJlaCCa ABNIAETCA paAUnKallbHbIM U 06yCJ‘IOBJ1€HO
NPUHATBLIM B HACTOsILLEE BPEMS NoApa3fefeHNEM B3PbIBO3ALLMULLEHHOIO 3/1EKTPO060PYA0BaAHNS MO YPOBHIO
B3PbIBO3ALLNTbI Ha TPU YPOBHS - «MOBbIWEHHAs HAAEXHOCTb MPOTMUB B3PbiBa», «B3pbiBO6E30MACHbBIN» 1
«0cob60B3pbIBO6E30MACHbIN>». [pK Takom knaccudukaumm B3pbIBOONACHOW 30HE KaXAoro Kiacca
COOTBETCTBYET 3/1eKTpoobopyaoBaHMe C B3pbIBO3aLLUTON OMpeAeeHHOro YPOBHS.

HacTtoawmin ctaHaapT, A0NOAHUTENbHO K TpeboBaHusam MOK 60079-10-95, coaepxuTt TpeboBaHue, B
COOTBETCTBUW C KOTOPbIM, ONpeaesieHne pasMepoB B3PbIBOONACHON 30HbI MPU OTCYTCTBUU BEHTUNALUN
AO/MKHO npoBoanTbcs No Metoamke NOCT P 12.3.047. Yka3zaHHOe TpeboBaHMe BblAe/eHO B TEKCTE KYPCMBOM,
Takxe gononHeHnem kK M3K 60079-10-95 asnseTca npunoxenue I.

MpeanonaraeTcs, YTO BBEAEHME B AEACTBME HACTOSLWLEro CTaHAapTa B AaslbHENLWEM NOBMeYeT 3a coboii
nepecmotp rn. 7.3 MNY3 ¢ uenbio NpuBeaEHNS YCTAHOBNEHHbIX B HEN TpeboBaHUN B COOTBETCTBME C
TpeboBaHUAMM HACTOALWEro cTaHaapTa U, B LesioM, ¢ TpeboBaHUSMU rapMOHU3NPOBAHHbIX C
MeXAyHapoAHbIMU CTaHAapTaMu M3OK Ha B3pbiBO3allMLLEHHOE 3/1eKTPO06opyAOBaHUE rOCyAapCTBEHHbIX
cTaHaapToB. PekomMeHAayeTCcs Mpy NpUMEHEeHUN HaCcTosILWero CTaHAapTa B MaKCMMaibHOM CTENeHn
PYKOBOACTBOBATbCS ero TpeboBaHMsiMU, NPMHUMas BO BHUMAHWE, YTO CTaHAAPT rapMOHU3MPOBaH C
MeXxAyHapoaHbIM cTaHaapTom MK 60079-10-95 u rn. 7.3 MY B aanbHenweM 6yaet nepecMoTpeHa 1
npvBeseHa B COOTBETCTBME C KOMMIIEKCOM FapMOHM3UPOBAHHbIX C MeXAYyHapoAHbIMU CcTaHAapTamm MK (TK
31 «DnekTpoobopyaoBaHue ANs B3pbIBOOMACHbIX ra30BbIX CpeA») rocyAapCTBEHHbIX CTaHAAPTOB Ha
B3pblBO3alLULLEHHOE 3NeKkTpoobopyaoBaHme.

1 O6nacTb NpMMeHeHuns

1.1 HacTosiwmii cTaHaapT ycTaHaBAuBaeT Kiaccndukaunio B3pbIBOOMACHbIX 30H, B KOTOPbIX MOTyT
06pa3oBaTbCs B3pbIBOOMACHbIE CMECU FOPHOYUX Fa30B WX NAapoB C BO3AYXOM, NpefHa3HavyeHHyo Ans
NoJSTy4YEHUS UCXOAHbIX AaHHbIX, HEOH6X0AMMbIX NMPU NCNONb30BaHMUW 3/1eKTPO060PYAOBaHNS U YCTPOICTBE
3N1EeKTPOYCTAHOBOK B TakMX 30Hax (CM. npumedaHus 1 n 4).

CTaHaapT pacnpocTpaHSieTC Ha 30Hbl, B KOTOPbIX CYLLECTBYET BO3MOXHOCTb BOCM/IAMEHEHUSI CMECU FOPHOYMX
rasoB WM NapoB C BO3A4YXOM MPWU HOpMasibHbIX aTMOChEpPHbIX YC0BUSAX (CM. MpUMeYaHue 2), HO He
pacnpocTpaHseTcs: Ha

a) LaXTbl, ONacCHblI€ MO rasy u NblJin;
6) npon3BoOACTBO U U3IOTOBJ1IEHNE B3PpblBYATbIX BELWECTB,

B) 30HbI, r4e CYLLECTBYET BO3MOXHOCTb BOCM/IAMEHEHWS N3-3a NPUCYTCTBUS B BO3AYXE roptoyelt Nbian unm
BOJIOKOH;

) 30Hbl, @aBapuM B KOTOPbIX BbIXOAAT 3@ paMKU HapyLUeHWIA, paccCMaTpMBAEMbIX HaCTOSALWMM CTaHAApPTOM (CM.
npumedaHue 3);

) NoMeLLeHmns, UCNOSb3YEMblE B MEAULMHCKUX Lensx;

€) 30Hbl, FoploYMNE BeLLeCcTBa B KOTOPbIX MPUCYTCTBYIOT B BO3AyXe B BUAE TyMaHa. B3pbiB B TakMx 30Hax
HenpeackasyeM (npuMmedaHue 5).



HacTosiwmii cTaHAapT He YUUTbIBAET NOCNEACTBMA aBapuii. PekoMeHaaumm no onpeaeneHunio ypoBHs
B3PbIBOOMACHOCTU 30H ANS1 CneundUnUecknX TEXHONOMMN AOMXKHbI YCTaHaBIMBATbCS HOPMATUBHbIMU
OOKYMEHTaMu A/1s1 oTpaciei NpoMbILWEHHOCTU, B KOTOPbIX 3TU TEXHOJIOMMU MPUMEHSIIOTCS.

[JononHuTenbHble TpeboBaHuUsl, oTpaXkatoLwmne NoTpe6bHOCTM 3KOHOMUKN CTPaHbI, BblAENIEHbI B TEKCTE
KYPCWBOM.

MpuMmeuvanusn
1 Hacroawmwuii ctaHaapT paccMaTpMBaeT 30HY Kak TpeXMepHoe MpoCTPaHCTBO.

2 ATMocdepHble yCrioBUS A0MYCKalT BO3MOXHOCTb M3MEHEHUS AABNEHUS U TeMnepaTypbl BbIe N HUXE
3TanoHHoro yposHs 101,3 klMa (760 MM pT. cT.) n 293 K (20 °C) B cny4vasx, Korga 3TM U3MeHeHus
0Ka3blBalOT HE3HAYMTENBHOE BIMSIHME Ha XapaKTEPUCTUKN B3PbIBOOMACHOCTM rOPHOYMX ra3oB M NapoB..

3 K. yNOMMHaBLINMCA Bbllle aBapusiM OTHOCATCS, HanpuMep, pa3pyLlleHne XMMUYECKOro peakTopa Mau
TpybonpoBoaa. a Takxe Apyrue nospexaeHuns o60pyaoBaHNs, KOTOPblE HEBO3MOXHO NpeacKasaTh.

4 Bo B3pbIBOOMACHbIX 30HaX NMOMUMO UCTOUYHWKOB BOCM/IAMEHEHUS, CBA3AHHbIX C 3/1EKTPOYCTaHOBKAMM, MOryT
CYLLEeCTBOBaTb Pas/iMuHble UCTOYHUKK APYrOW NpUpoabl.

B Takux cnydyasix B 30HaX AOJKHbI 6bITb TakXXe NpeayCcMOTpPeHbl Mepbl obecrneyeHns 6e30MacHOCTH, KOTopble
MOryT 6bITb OCHOBaHbl Ha MeToAax, NpeanaraeMbiX B HAaCTOSILLEM CTaHAapTe.

5 lMpucyTcTBMe B BO3AyxXe TyMaHa O4HOBPEMEHHO C NapaMu roploymx BewecTB OKa3bliBaeT BMAHNE Ha
YPOBEHb B3PbIBOOMNACHOCTWN 30HbI. HECMOTPS Ha TO, YTO CTporasa knaccmdbukaums 30H 4na rasos 1 Napos
3aTpyaHeHa no npunymHe HEBO3MOXHOCTU MPOrHO3MPOBAHUA XapaKTEPUCTUK BOCM/1IaMEHEHNA TyMaHa,
KPpUTEPUN, paCCMaTpmUBaeMble B HAaCTOALLEM CTaHAapTE, NO3BONIAOT NONYYUTb AOCTOBEPHbIE PE3Yy/bTaThbl.
OpHako npu Knaccudukaunm 30H BCcerga creayeT yuYnTbiBaTb ONACHOCTb BOCM/IaMeHeHMsl TyMaHa.

1.2 HopMaTuBHbIE CCbIJIKK
B HacTosdweM cTaHAapTe CcoAepXKaTcs CCbIIKU Ha crneylowme ctaHaapThbl:

FOCT P 12.3.047-98 CucrteMma ctaHaapToB 6e3onacHOCTU Tpyaa. MoxapHas 6e30nacHOCTb TEXHONOMMYECKUxX
npoueccos. O6wue TpeboBaHus. MeToAbl KOHTPONSA

FOCT P 51330.5-99 (M3K 60079-4-75) SnexkTpoobopyaosaHune B3pblBo3alumieHHoe. Yactb 4. MeTop,
onpeaeneHna TemnepaTypbl CAaMOBOCMIAMEHEHUSA

2 OnpeneneHus
B HacTosawem CTaHAapTe NpUMEHAKT cneayrume TeEpMmMHbI C COOTBETCTBYHOLWMMKN onpeaeneHnamu,

2.1 B3pbIBOONacHasa rasoBasi cMecb: CMeCb roproUnX ra3oB UM NapoB C BO3AYXOM MpU HOPMasbHbIX
aTMoCcdepHbIX YCIOBUSIX, Y KOTOPOI NpU BOCNIIaMEHEHWUW FOpPEHME pacnpoCTpaHsSeTcs Ha BeCb 06beM
HecropesLueli cMecum.

NMpuMeuyaHue - HecMOTPsi Ha TO, UTO CMECb, KOHLEHTPaLMUsA KOTOPOI MpeBbIAeT BEPXHUIA
KOHLIEHTPALMOHHbIV Npeaen BocnnameHeHus (BKMP), He ABAsieTCs B3pbIBOOMACHOM ra3oBOi CMECb, OHa
MOJXET CTaTb TaKoBOM. B psife cnyyaeB peKkoMeHAYeTCss pacCMaTpMBaTh €€ Kak B3PbIBOOMACHYH, B YAaCTHOCTH,
npv Knaccmdukauum 30H.

2.2 B3pbIBOONACHasA 30Ha: 30Ha, B KOTOPOI MMeEeTCs UM MOXeT 06pa3oBaTbCs B3pbIBOOMACHas rasoBas
CMecb B 06beMe, TpebytolleM cneuunasbHbIX Mep 3aluTbl NPY KOHCTPYMPOBAHUW, U3TOTOBJIEHUN U
3KCMNyaTaumm 3/1eKTPoyCTaHOBOK.

2.3 B3pbiBO6e30onacHan 30Ha: 30Ha, B KOTOpPOW He MoXeT o6pa3oBaTbCs B3pbiBOOMNACHAs ra3oBas CMecCb B
obbeMe, TpebyloweM cneunanbHbIX Mep 3alnTbl NPU KOHCTPYUPOBAHMKN, N3FOTOBEHMN N SKCNyaTaumn
3JIEKTPOYCTAHOBOK.

2.4 B3pbiBOOMacHbI€ 30Hbl B 3aBUCMMOCTM OT YacTOThl U AJIUTEJIbHOCTU NPUCYTCTBUS B3PbIBYATOM
rasoBoil CMecu rnoapasaensaioT Ha TPU Kiacca:



2.4.1 30Ha knacca 0: 30Ha, B KOTOPOW B3pbiBOONMACHas razoBas CMeCb NPUCYTCTBYET NOCTOSIHHO UK B
TeueHne AnnTeNbHbIX NEPUOAOB BPEMEHMU.

2.4.2 30Ha knacca 1: 30Ha, B KOTOPOM CyLLeCTBYeT BEpPOATHOCTb NPUCYTCTBUSA B3PbIBOONACHOM ra3oBoWn
CMeCH B HOPMaslbHbIX YCOBUSAX SKCNyaTauumu.

2.4.3 30Ha Kknacca 2: 30Ha, B KOTOPOI MasioBEPOATHO NPUCYTCTBME B3PbIBOOMNACHOM ra30oBOM CMECH B
HOpPManbHbIX YCNOBUSX IKCMyaTaummn, a eciv oHa BO3HMKAET, TO peaKko, U CYLWECTBYET OYEHb
HEMpOoAO/KNTENIbHOE BpeEMS.

MpumeuaHme - YacToTy BO3HUKHOBEHUSA U ANUTENbHOCTb MPUCYTCTBUS B3PbIBOOMACHOM Fra30BON cMecu
JonycKaeTcsi onpeaensTb No npasuiaM (HOpMaM) COOTBETCTBYHOLMX OTPACc/ieil NMpOMbIWAEHHOCTH.

2.5 NCTOUYHMK YTEeUKM: DSIEMEHT TeXHOorm4yeckoro o6opyaoBaHus, N3 KOTOPOro ropoYynii ras, nap nnu
XMOKOCTb MOryT BbicBO60AUTLCSA B aTtMocdepy B ob6beMe, 4OCTAaTOYHOM Anst 06pa3oBaHuns B3pbIBOOMNACHOM
rasoBoW CMecw.

2.6 cTeneHb yTeukMu: XapakTepucTMKa yTeuku, CBsi3aHHas C BEPOSATHOCTbIO 06pasoBaHuMs B3pbIBOOMACHOM
razoBOi CMecUu. YKasaHHbIE HUXe TPU BUAA yTeUYKM NpuBeaeHbl B Nopsake ybbiBaHUS BEPOSATHOCTU
o6pazoBaHMsl B3pbIBOOMNACHOWM ra3oBO CMEcu:

a) NOCTOsIHHaA yTeuka;

6) yTeuka NepBON CTEMNEHH;

B) yT€UYKa BTOPOW CTEMEHM.

NCTOYHNK YyTEUKN MOXET XapaKTepmn3oBaTbCsl 060N yKa3aHHOWM CTENEHbI0 YTEUKN UM UX COYETAHUEM.

2.6.1 nocTosiHHaA (HenpepbiBHAas) yTeuKa: YTeuka, CylWecTBYoWas HenpepbiBHO MW ANUTENbHOE
BpeMsi.

2.6.2 yTeuka nepBoOM CTerneHun: YTeuka, NosiBfieHne KOToOpoi HOCUT NeEPUOANYECKUI AN CITyYarHbIN
XapakTep Npuv HOpMasbHOM pexuMe paboTbl TEXHOOrMYeckoro 06opyaoBaHus.

2.6.3 yTeuka BTOPOM CTeneHu: YTeuka, KoTopasi OTCYTCTBYET NPpU HOPManbHOM pexunMe paboTbl
TEXHONIOrMYECKOro 060pyaoBaHMS, a €C/IM OHa BO3HUKAET, TO KPAaTKOBPEMEHHO.

2.7 NHTEHCUBHOCTb (CKOPOCTb) yTeuku: Ko/MyecTBo roptoyero Bewwectsa, cnocobHoro o6pasosaThb C
BO3[yXOM B3PbIBOOMACHY0 CMECb, BbICBOGOXAAEMOE B €AMHMULY BPEMEHM U3 UCTOUYHUKA YTEYKHU,

2.8 HOpManbHbIN pe>xuM paboTbl TeXHONOMrMYEecKkoro o6opyaoBaHusa: Pexunm paboThbl
TexHonornyeckoro obopyaoBaHus, XapakTepusyownincsa paboumMm 3Ha4eHnaMn BCcex napameTpos.

NMpuMmeuvanusn

1 He3HauuTenbHas yTeuka roproyero BeLlecTBa, CNoco6HOro o6pa3oBaTh C BO34YXOM B3PbIBOOMACHY CMECh,
LOJ/DKHa paccMaTpuBaTbCs Kak HOPMasibHbIM peXxuM. Hanpumep, yTeuky 13 YrioTHEHUI, HaXoAsLWNXCs B
KOHTaKTe C roptounM BELLECTBOM BHYTPWM 060pyAOBaHUs, paccMaTpuBaloT Kak He3HaUUTENbHYIO.

2 Asapuu (Hanpumep, noBpexaeHne yrnaoTHEHU Hacoca, NPOoKIaAoK draHLUeB UM cayvyanHblii BbiI6poc
roptoyero BellecTtsa, cnocobHoro o6pasoBaTb B3pbIBOONACHY CMeCh), Tpebytolme CpoUHOM OCTaHOBKU U
PEMOHTA, HE pacCMaTPMBaOT KaK HOPMasibHbIA PEXUM.

2.9 BeHTMAAUMA: O6MeH BO34yXa B NMOMELWEHNAX NN NepeMeELLeHNE BO3AYyXa BHE NMOMELLEHU 1 ero
3aMelleHne CBeXUM BO3AYXOM 3a CYHET nepenaja AaBJIEHNA UKW TEMNEPATypbl, NN C NOMOLbIO
MCKYCCTBEHHbIX CPEACTB (HaanMep, MPUTOYHbIX NN BbITAXXHbIX BGHTVIJ'IF!TOpOB) Ana yaaneHusa n36bITKOB
TEeNnnNOoTbl, BNarn, BpeaHblX U Apyrmx BewecTtB C LeNblo obecneyeHnss YNCTOTbI BO34yXa.

2.10 KOHUEeHTpaLuUOHHbIE NpeaAesnbl pacnpocTpaHeHusa naMeHu (BocnsiaMeHeHus )



2.10.1 HMKHMIK KOHLLEHTPALMOHHDbIN Npeaen pacnpocTpaHeHusa nNaameHu (BocnslaMeHeHuUs )
(HKMP): MuUHUManbHoe cofep)kaHue roptoyero rasa Uam napa B BO3AyXe, NpU KOTOPOM BO3MOXHO
pacnpocTpaHeHue naamMeHu no CMecu Ha ftoboe paccTosiHME OT UCTOYHMKA.

2.10.2 BepXHU KOHLEHTPALMOHHbIA Npeaes pacnpocTpaHeHusa niaMmeHun (BocnslaMeHeHusn )
(BKIMP): MakcrMManbHOE coaepXaHne roptoyero rasa wiam napa B Bo3gyxe, NpyM KOTOPOM BO3MOXHO
pacnpocTpaHeHne niamMeHu Nno CMecu Ha ntoboe pacCcTosiHWE OT UCTOYHMKA.

2.11 oTHOCMTEeNbHaA MJIOTHOCTb ra3da wam napa: OTHoweHMe NJIOTHOCTU ra3a UM napa K naoTHOCTU
BO34yXa Mpu TeX Xe AaBNeHun u TemnepaTtype.

2.12 roproume BeljecTBa U MaTepuanbl: BellectBa U MaTepuarbl, CNOCO6HbIE CAMOBO3ropaThCs, a Takxe
BO3ropaTbCsl NpW BO3AENCTBUM MCTOYHMKA 3aXKUTaHUS M CaMOCTOATENIbHO FrOPeTb NOC/e ero yaaneHus unm
06pa3oBbIBaTL FOpIOUME Nap, ras UM TyMaH.

2.13 roproyasn xmMAKOCTb: XKnaKoCTb, CNOCOOHas CaMOBO3ropaTbCsl, @ TaKXe BO3ropaTbCs Npu BO3AENCTBUM
WCTOYHMKA 3aXMIaHMUS U CaMOCTOATENIbHO FOPETb Mocne ero yaaneHnsa unam obpasosbiBaTb roployvme napbl B
NPOrHO3MpyeMbIX YCIOBUAX 3KCNyaTaumu.

2.14 roprouni ras unam nap: a3 nam nap, KoTopblie B CMECU C BO3AYXOM B onpeaenieHHOW nNponopumm npu
HOPMasbHbIX aTMOCHEPHbIX YCTOBUSAX 06pa3yoT B3PbIBOOMACHY CMeCh.

2.15 roproumii TyMmaH: Mesnkue Karnsm roproyeit XnaKkoctm, paccessHHble B BO3ayxe n obpasytowme
B3PbIBOOMNACHYO CMeCb Npu HOPMasibHbIX aTMOC(EPHbIX YC/T0BUAX.

2.16 TeMnepaTtypa BcnbikKn: Camas HU3Kas TemMnepaTypa XUAKOCTU, NMPU KOTOPOM B YCIOBUSAX
crneumanbHbIX UCMbITaHUIM HaZ ee NOBEPXHOCTbI0 06pasytoTCs Napbl, CNOCOOHbIE BOCMIAMEHSTLCS B BO34yXe
OT UCTOYHMKA 3aXWUraHUs, YCTOMYMBOE rOPEHUE MPY 3TOM HE BO3HUKAET.

2.17 TemnepaTtypa kuneHmsa: TemnepaTypa XUAKOCTU, KUMSLWEN Npy AaB/IEHUN OKpyXKatoLlen aTMocdepbl
101,3 kMNa (760 MM pT. CT).

2.18 paBneHme HacblWeHHOro napa: /laBneHue, npu KOTOPOM TBEpPAOE BELLECTBO UAU XNAKOCTb
HaxoAsTCs B COCTOSIHMW paBHOBECUSI C COBCTBEHHbLIMM Mapamu.

2.19 TeMnepaTtypa caMoBOCN/laMeHeHUA B3pbIBOONACHOW ra3oBoi cCMecu: HanmeHbluaa TemnepaTypa
OKpYXatoLlel cpeabl, NpY KOTOPOK B YC/IOBUSIX CeLManbHbIX UCMbITAaHWI HabntofaeTcsa caMoBoCMIaMeHeHMe
B3PbIBOOMACHOW ra3oBoOl CMEeCH.

3 be3zonacHOCTb M Kaccudukauma 30H

3.1 MpuHUMNbI 6e30nacHoOCTH

TexHonornyeckoe 060pynoBaHne, CB3aHHOE C NepepaboTKol roprounx MaTepuanos, AOSIKHO
NpPOeKTUPOBaTLCA, IKCMYaTUPOBATLCA U 06CNTYXMBATLCA TakMM 06pa3oM, YTObBbl YTEUKU rOpPHOUNX BELLECTB U,
cnenoBaTenbHO, YPOBEHb B3pbIBOOMACHOCTM 30HbI, B KOTOPOI OHO pacrnosiaraeTcs, B HOpMasibHOM pexunmMe
paboTbl M NpW aBapuax 6bIIM MUHUMANbHbLIMK MO YacToTe, ANIUTENbHOCTU U KOJIMYECTBY BbiCBO60XAaEMOro
roproyero BellecTsa.

Mpwn 06CNyXMBaHMN TEXHONOMMYECKOro 060pya0BaHNSA B YCNOBUSX aBapun YPOBEHb B3PbIBOOMNACHOCTWN 30HbI
MOXET BbIXOAMTb 3@ YCTAaHOBJ/IEHHbIN Knacc. B Taknx cnyyasx paboTbl 40MXKHbI NPOBOAUTBLCA C cObAoAeHMEM
cneunanbHbIX Mep 6e30MacHoOCTM U C NMPpUMEHEHNEM COOTBETCTBYHOLLEIO 060py,EI,OBaHVIF|.

B upesBblYaHbIX CUTyauMsX AOKHO 6bITb OTK/IIOYEHO BCE He TpebyeMoe A4ns npoBeaeHus paboT no
NNKBMAAUMN aBapun 3/1eKTpoobopyAoBaHWE, NPU BO3MOXHOCTU OCTAHOBJIEHbI MPOLIECCHI, OTCOEANHEHDI
TEXHOMOMMYECKNE EMKOCTHU, YCTPAHEHbI MCTOUHMKMN YTEYKM U, €CNIM BO3MOXHO, obecrneyeHa AONoNHUTENIbHas
BEHTUNSALMS.

B cuTyaumsix, korga npucyTCTBYET B3pbIBOONACHAas ra3oBasi CMECb, AO/KHbI 6bITb NMPUHSATBLI cneayrome
Mepbl:



a) yYCTpaHeHa BO3MOXHOCTb BO3HUKHOBEHWUA BSprBOOﬂaCHOﬁ rasoBon cMecu BOKPYIr UCTOYHUKaA
BOoCn/1aMeHeHuns, nnu

6) ycTpaHeH UCTOUYHUK BOCM/IaMEHEHMUS.

B cnyuasx, Koraa 3To HEBO3MOXHO 06ecrneynTb, 3allUUTHbIE Mepbl, TEXHOIOrMYeckoe 060pyaoBaHMe 1 crnocob
NpoBeeHNSA TEXHOMOMMYECKOro NpoLecca A0/XHbl 6bITb TaKMMKU, YTOBbI BEPOATHOCTb OJIHOBPEMEHHOIO
Ha/MumMsa B3PbIBOOMACHON ra3oBoOi CMECU M UCTOUYHMKA BOCMIIaMeHEHMS 6bl1a HUXKE AOMYCTUMOro YPOBHS.

HeobxoauMblin ypoBeHb 6€30MacHOCTM MOXET obecneunBaTbCs NPUMEHEHNEM Kak OAHOW M3 NepeyuncrieHHbIX
Mep, eCnu 3TO NPU3HAHO 3P DEKTUBHBIM, TaK U UX COYETAHUEM.

3.2 Uenu knaccupumkaumm 30H

Knaccmndumkaums 30H - 3TO METOA aHanMsa M Kiaccudukaunm oKpy>XarLlen cpeabl, B KOTOPOW MOXET
NMpUCYTCTBOBATb B3pbIBOOMNACHas ra3oBas CMeCb, NPOBOAUMbLIN C LIENbIO Bbibopa 3/1eKTpoobopyaoBaHNS U
YCTPOWMCTBa 3NEeKTPOYCTAaHOBOK, 3KCMlyaTauus KOTOpbIX B MPUCYTCTBUM AAHHOW CMECKU AO0JIKHA 6bITb
6e3onacHon. Knaccndukaumio npoBoasT C YYETOM pasfaeneHns B3pbiIBOOMACHbIX FAa30BbIX CMECEN Mo
KaTeropusiMm u rpynnam.

Ha npakTuke oyeHb TPYAHO rapaHTMPOBaTb 3KCMyaTaLMio NPOMbIWSIEHHbIX 06bEKTOB, CBSA3AHHbIX C
nepepaboTKON ropoUnmx MaTepmanos, TakKMM 06pa3oM, YTo6bl B BO34yXe OTCYTCTBOBAJIM roptoyme rasbl U B
3N1eKTPoo60pyAOBaHNM HE BO3HUKANIN UCTOYHMKM BOCMIaMeHeHus. [03TOMYy Npu HaaM4YnmM B3pbiBOOMACHOM
rasoBoli CMecu cnefyeT UCMoNb30BaTb 31EKTPo06opyAoBaHME, KOHCTPYKLMS KOTOPOro A0 MUHUMYMa CHUXaeT
BEPOSITHOCTb BO3HUKHOBEHMS UCTOUYHMKA BOCMNaMeHeHusl. O4HOBPEMEHHO HEOBX0AMMO YUNUTLIBATb TO
06CTOSATENLCTBO, YTO €C/IN BEPOATHOCTb BO3HMKHOBEHMS B3PbIBOOMACHOM ra3oBoi cMecu Mana, To
Tpeb0oBaHMsA MO B3PbIBO3ALMTE K KOHCTPYKLMM 3/1eKTPO060PYyA0BaHNA MOTYT 6biTb MEHEE XKECTKUMM.

MyTeM NpoCTOro 3HaKOMCTBA C TEXHOSIOMMYECKOM YCTAHOBKOW MM ee NMPOEKTOM NPaKTUYECKM HEBO3MOXHO
onpeaenuTb, Kakme 4acTm yCTaHOBKM yAOBNETBOPSIOT TpeboBaHMSIM 30HbI O4HOMO M3 Tpex Kiaccos. MosTomy
npu knaccndukaumm B3pbiIBOONACHbLIX 30H HE06X0AMMO MPOBOAUTL aHaNN3 BO3MOXHbIX YCNOBUIA
BO3HWKHOBEHMS B3pbIBOOMNACHOW rasoBoii CMECH.

MpeaBapuTenbHO, Ha NepBOM 3Tane Knaccudukaumm, cneayet OLeHUTb BEPOSITHOCTb BO3HUKHOBEHMS
B3PbIBOOMNACHOM ra3oBON CMECU UCXOAsA M3 onpeaeneHnst KaccoB 30H. TOSIbKO MOCe onpeaeseHms
COBOKYMHOCTM NOoKasaTesieil - BO3MOXHOW YacToTbl U ANIMTENBHOCTU YTEUKM (CnefoBaTeNlbHO, U ee CTeneHu),
CKOPOCTU UCTEYEHUS U KOHLEHTpaLMM FroploYero BewecTBa, HaAeXKHOCTU BEHTUASLUMU U ApYrnuX haKTopoB,
B/IMAIOLLMX HA YPOBEHb B3PbIBOONACHOCTUN 30HbI, - MOXHO YCTaHOBUTb BO3MOXHOCTb BO3HUKHOBEHMS
B3PbIBOOMACHOW ra3oBol CMEeCH.

Takon noaxoa TpebyeT NnoapobHOro aHaM3a KaXxaoro afeMeHTa TeXHoNorM4eckoro obopyaosaHus, Kotopoe
MOXET CTaTb MCTOYHUKOM YTEUKMN FOpOYNX BELLECTB, CMOCO6HbLIX 06pa3oBaTh C BO3yXOM B3pbIBOOMACHYO
CMECh.

CneayeT CTPEMUTLCS K TOMY, YTO6bl KOJIMYECTBO M pasMepbl 30H knaccoB 0 nam 1 6blM MUHWMasIbHBIMU. DTO
MOXeT 6bITb 06ecrneyeHo BbIGOPOM KOHCTPYKLMKN TEXHOMOrMYeckoro 060pyaoBaHns U YCIIOBUSAMU €ro
3Kcnnyataumm. Heobxoammo obecrneynTb, YTO6bl 30HbI B OCHOBHOM OTHOCWJIUCH K Kaccy 2 UAn He 6biau
B3PbIBOOMACHbLIMMU,

Ecnn yTeuka roproyero sewiectsa HeVI36e)KHa, HEeo06X0AMMO NCMONIb30BaTb TAKOE TEXHOIOMMYECcKoe
O60py.U.OBaHV|e, KOTOpO€E ABNAETCA UCTOYHUKOM yTe4deK BTOpOVI CTENEHN, a eC/ZIn U 3TO HEBO3MOXHO, T. €.
Koraa HensbexHbl YTEUKUN nepBoﬁ CTeENEHN UNN NOCTOAHHbIE (Hel'lpeprBHble), TO UX KOJINYECTBO AO0JIXKHO
6bITb MUHUMAJIbHbBIM.

Mpun knaccudurkaumm 30H nepedncrieHHble NPUHUKNMbI UMEKT rfnaBHoe 3HayYeHne. [ns CHUXEHUS YPOBHS
B3pPbIBOONACHOCTU 30HbI, KOHCTPYKLMUS, YC/I0BUSA IKCNyaTauuMm N pasMelleHne TeXHOI0rmyeckoro
obopyanoBaHMs 40MXKHbI 6bITb TakMMK, YTOObI Aa)ke NpU aBapusax yTeuka ropoyero Bellectsa B atMocdepy
6bl1a MUHUMASbHOM.

Mocne ycTtaHOBIEHMS Knacca 30Hbl U 0DOPMAIEHNS COOTBETCTBYHOLWMX AOKYMEHTOB HE AOMYyCKaeTCs 3aMeHa
ob6opynoBaHUA MM U3MEHEHME XO4a BeAEeHUS TEXHOJIOMMYEeCKOro npouecca. 9To BO3MOXHO TOJIbKO C
cornacus ynosHOMOYEHHOro nvua (opraHmsauunn), oTBevatowero 3a Ki1accndukaunio 30Hbl.
HecaHKUWOHMpPOBaHHbIE AENCTBUS B 3TOM 06/1aCTVM MOryT NPUBECTU K U3MEHEHUIO YPOBHS B3PbIBOOMACHOCTHU
30HbI. MNocne npoBeaeHnsa pabot No o6cnyxuBaHMO, Nepes HayanoM AasbHenwen skcnayaTaumm,
obopynoBaHue, KoTopoe onpegensieT KnaccuduKaLunio 30Hbl, €C/iM OHO NOABEPranocb PeMOHTY, AOKHO 6biTb



TWaTeNbHO NPOBEPEHO U AOKHO 6bITb YCTAHOB/IEHO, YTO OHO MOJSTHOCTbIO COOTBETCTBYET NEpPBOHAYaIbHOMY
NpoeKTy.

4 MeTtoauka knaccncpmkaumm 30H

4.1 O6LMe NoNnoXKeHuns

Knaccndukaums 30H A0MKHa NPpOBOAUTLCS CreunanmcTamMm, 3HaKOMbIMW CO CBOMCTBaAMW FOPHOYNX ras3os U
napos, 3HaLWMMN TEXHONOMMYECKMIA NpoLuecc u o6opynoBaHMe, B COTPYAHNYECTBE C MHXXEHepaMu no
6e30nacHOCTW, an1eKTpMKaMun 1 Apyrum TeXHMYECKMM nepcoHanoM. B HacToswem cTtaHaapTe coaepxartcs
pekoMeHAauun no Knaccudukaunm 304, B KOTOPbIX NPUCYTCTBYET B3pbIBOOMNACHas ra3oBas CMecb, 1 no
onpefeneHunto Ux pasmepos. MpuMep NOCTPOEHUs anropuTMa Ang Knaccudukaumm B3pbiBOONACHbIX 30H
npueeaeH Ha pucyHke B.1 npunoxeHuns B.

4.2 ACTOUYHUKMN YTEUYKM

[ns yCTaHOBNEHMS Kiacca B3pbIBOOMACHOM 30HbI AO/MKHbI 6bITb onpeaeneHbl UICTOYHUKU U MHTEHCUBHOCTb
yTeuyek. Tak Kak B3pblBOOMNACHas ra3oBasi CMECb MOXET BO3HUKHYTb TO/IbKO MPU CMELUNBAHWUM FOPHOYEro rasa
WM napa C BO34YXOM, HEOH6X0ANMO YCTAaHOBUTb Hannume noboro U3 roploymx MaTepmanos B
paccMaTpuBaEMOM 30He. B nepByto ouepeab AO0KHO 6biTb YCTAHOBNEHO, HAXOAUTCS SN FOPOYMIA ra3 unu nap
(Takxxe, roptoume XuUaKoCTU U TBEpPAblE BELLECTBA, KOTOPblE MOryT 06pa3oBaTh ras wau nap) BHyTpuU
TEXHOJIOMMYECKOro 060pyao0BaHUsS, KOTOPOE HE MOXET 6bITb MOSIHOCTLIO 3aKpbITbiM. KpoMe 3TOro A0NXHO
ObITb BbISIB/IEHO TEXHO/IOMMYEckoe 060pya0oBaHNE, CoOAEepXKaLLEE BHYTPM B3PbIBOOMACHYO ra3oByl0 CMeCb, 1
onpeaenieHbl UICTOYHMKM YTEUKN FOPOYNX BELLECTB, B pe3ysibTaTe KOTOPbIX B3pbiBOOMNAcHas razoBasi CMeCb
MOXET 06pa3oBaTbCst CHapPYXMU.

Kaxabln anemeHT TexHonorndyeckoro obopyaoBaHusa (HanpuMmep, pesepsyap, Hacoc, Tpybonposoa,
XMMUYECKNI peakTop U Ap.) AOJIKEH pacCMaTpMBaTbCs KakK BO3MOXHbIA MCTOYHUK YTEUKWN roptoYero
BellecTBa. Ecnun kakoin-nnmbo aneMeHT 060pyaoBaHMsa HE COAEPXKUT roOpHOYEro BeLWecTBa, OH He ABASeTCs
MCTOYHMKOM 06pa3oBaHMs B3PbIBOOMACHOM 30HbI BOKPYT Hero. To e OTHOCUTCS K 3/1eMeHTaM, CoAepXKallmM
ropitoyme BelecTBa, yTeuka KOTopbiX B aTMocdhepy UckouyeHa (HanpuMep, Tpy60onpoBoj C BbICOKMM
KauyecTBOM CBApKM He paccMaTpuBatloT KaK UCTOUYHMK yTeuKM).

Ecnn TOT nnn nHom aneMeHT 060pyA0BaHUSA ABMASETCA UCTOYHMKOM YyTEUKU ropioyero matepuana B
aTtMocdepy, npexae Bcero Heob6xoaMMo onpeaennTb CTeneHb YTEeYKN COrnacHO NpuBeAEHHbIM onpeaeneHnam
Ha OCHOBaHWM 4acCToTbl N ANMUTENIbHOCTU YTEUKMU.

BCKpbITME OTAENbHBIX YacTel TeXHOJIOrMYECcKoro o60py/i0BaHus, 3aKto4eHHbIX B KOpnyc (Hanpumep, BO
BpeMsi 3aMeHbl hUAbTPa UM NEPUOANYECKOrO 3amno/IHEHNS), HEOBXOAMMO TakXKe pacCcMaTpUBaTb KaK yTeukKy.

Mo npeasnoXXeHHON METOAMKE KaXAYH YTEeUKY roproyero BelecTBa KnacCuduumpyoT Kak MOCTOSHHYHO
(HenpepbIBHYO), NEPBON UM BTOPOK CTEMNeH!.

YcTaHOBMB CTeneHb yTeuyku, HeobxoaMMo onpeaennTb ee MHTEHCUBHOCTL W Apyrve akTopbl, BAUAOWME Ha
Knacc U pa3Mepbl 30HbI.

4.3 Knaccbl 30Hbl

BeposATHOCTb MPUCYTCTBMSA B3PbIBOOMACHOM ra30BoOi CMECU B 30HE a, C/Ief0BaTe/bHO, U ee KNacc 3aBUCAT B
OCHOBHOM OT CTEMEHN YTEUKU U YPOBHS BEHTUMSALMM.

MpumMmeuaHume - MNocTosHHas (HenpepbiBHasA) yTeuka obpa3syeT, Kak npasuno, 30Hy knacca 0, yTeuka nepsoi
CTeneHun - 30Hy Kacca 1 1 BTOPOK CTeneHu - 30Hy knacca 2 (CM. npunoxeHue b).

4.4 PasMepbl B3pbIBOOMACHOW 30HbI

Pasmepebl B3prBOOI'IaCHOl‘/JI 30Hbl, B OCHOBHOM, 3aBUCAT OT NpuBeAeHHbIX HNXE XUMUYECKUX U CbI/ISVILIeCKI/IX
XapaKTePUCTUK, 0AHa YaCTb KOTOPbIX OTHOCUTCA K ropro4YnMM MaTepumanam, a gpyrasa - K TeXHONorm4eCknm



npoueccam u o6opyaoBaHuio. MNMpu OLEHKE BIUSHUS KaXA0ro U3 NpuBeAEHHbIX HMXe akTOpoB Ha pasMepsl
B3PbIBOOMNACHOM 30HbI CAENaHO AONYLWEHNE, YTO XapaKTEPUCTUKM OCTasIbHbIX OCTAOTCS HEU3MEHHbIMU.

4.4.1 NHTEHCMBHOCTb YTEYKM rasa uiuv napa

OyeBMAHO, YTO YEM Bblle UHTEHCUBHOCTb YTEUKN, TEM 60Jblle pa3Mepbl B3PbIBOOMACHOM 30HbI.
MNHTEHCMBHOCTb YTEUKM ONpeaenseTcs cneayowmnMm CBOMCTBaMM UCTOYHMKE YTEYKN:

a) reoMeTpueint UCTOYHUKA YTEUKM.

Moa reomeTpuei UMeIOT B BUAY (BU3MYECKME XapaKTEPUCTUKN UCTOYHMKA YTEUKM, HAanNpuUMep OTKPbITYIO
NOBEPXHOCTb XWUAKOCTWU, HEMNTOTHOE (hNlaHLEBOE COeANHEHME U Ap. (CM. NpunoxeHue A);

6) CKOpPOCTbIO UCTEYEHUS FOPIOYEro BellecTsa.

[Nnsi KOHKPETHOIro UCTOYHUKA YTEUYKU MHTEHCUBHOCTb YTEYKM BO3PACTaET C YBENIMYEHNEM CKOPOCTU UCTEYEHUS
roptoyero BellecTBa. Ecnv roptoyee BeWECTBO HAXOAUTCS BHYTPU TEXHOMOrMYeckoro o60pyaoBaHusi, To
CKOPOCTb UCTEYEHUSI 3aBUCUT OT AaBfieHnss pabodero npoLecca U reoMeTpun UCTOYHMKA yTeukn. Pasmep
o6pa3syoLlerocst Npu nctedyeHmnn obnaka roproyero rasa Wiv napa onpeaensieTcsl CKOpoCTblo UCTEYEHUS U
CKOpPOCTbIO paccemBaHusi. Mas 1 nap, NOCTynatLmMe N3 UCTOYHMKA YTEYKM C BbICOKOM CKOPOCTbIO, 06pasytoT
KOHYyCco0bpa3Hyto CTpyto, KoTopas, yBnekas 3a coboli Bo3ayx, obagaeT CnocobHOCTbIO «caMopa3baBiieHus».
Mpy 3TOM YpOBEHb B3PbIBOOMACHOCTM 06pa3yloLleiics rasoBo CMECU NPakTUUYECKN He 3aBUCUT OT CKOPOCTHU
OBUXEHUS OKpYy>Katolero Bosayxa. Ecnm xe yTeuka nponcxoauTt € HU3KOM CKOPOCTbIO, MM CKOPOCTb CTPYM
YMEHbLLAETCS M3-3a Kakoro nbo NpensaTcTBuUs, TO CTPYS paccenmBaeTcs U ee «pa3baBneHne» U YpoBeHb
B3pbIBOOMNACHOCTWN ra3oBoi cMecu 6yAeT 3aBUCETb OT CKOPOCTU OKPYXXaloLWero Bo3ayxa;

B) KOHUEHTpaUMEN roproyero BeLecTsa.

MHTEHCUMBHOCTb YTEUYKM BO3PACTAET C YBEIMYEHNEM KOHLIEHTPALMM roproYyero napa uam rasa B
BbICBO60X/AAaEMOM rOpPIOYEM BELLECTBE;

r) NCMApSieMOCTbIO FOptoYelt XUAKOCTU.

McnapsieMoCcTb 3aBMCUT, B OCHOBHOM, OT AaB/IEHMS HAcCbIWEHHOro napa 1 TenaoTbl NnapoobpasoBaHus
roproYen XnaKocTu.

Ecnv pnaBneHune HacbIWEHHOrO Napa HEM3BECTHO, TO C/ieAyeT PYKOBOACTBOBATLCS TeMnepaTypamMm KUMEHUS U
BCMbILWKN. B3pbiBOONacHas CMeCb He MOXET CyLeCTBOBaTb, €CNiM TeMnepaTypa BCMbIWKN NpeBbilaeT
MaKCUMabHYI0 TeMNepaTypy roptoyen XXnakoctu. Yem Huxke TemnepaTtypa BCMbIWKKW, TeM 60sblle pa3Mepsl
B3pbIBOOMNACHOW 30HbI. EC/in roproyee BewecTBo NoCTynaeT B BO3AYX TakuMm o06pa3oMm, 4Tto obpasyeTtcs TymMaH
(Hanpumep, NyTeM pacnbiieHns), To obpa3oBaHMe B3PbIBOONACHON CMECK BO3MOXHO NMpu TemnepaType,
KOTOpas HMXe TeMrnepaTypbl BCMbILWKW.

MpuMmeuanusn
1 TemnepaTypa BCMbIWKN FOPHOYNX XKXNLAKOCTEN HE SABNSETCSA TOYHOM (DU3NYECKON BENUYNHON.

2 HekoTopble XMAKOCTM (HanpuMep, HEKOTOPbIE rasloreHHbIE Yr1eBOAOPOAbI) HE XapaKTEPU3YIOTCA TakuM
napamMeTpoM, KaK TemMrnepaTypa BCMbIWKN, XOTS OHW U MOryT 06pa30BbiBaTb B3PbIBOOMNACHYIO Fa30BYHO CMECh.
B 3TUX cnyyasx cneayeT cpaBHMBaThb YCTaHOBUBLUEECS 3HAUYEHWe TeMnepaTypbl XXUAKOCTM, COOTBETCTBYOLLEE
KOHLEHTpaunn HacblLWEeHHOro Napa npu HWKHEM KOHLEHTPaLMOHHOM Npeaene BoCrniaMeHeHus, C
MaKCMManbHOW TeMMNepaTypon XUAKOCTH;

A) TemMnepaTypon XUAKOCTH.

[aBneHue HacbILLEHHOro napa Bo3pacTaeT C TeMMepaTypon, YTo NPUBOAUT K YBEIUYEHUIO MHTEHCUBHOCTMU
yTEeUKMU.

NMpuMmeuaHue - TeMnepaTypa XWAKOCTU NOC/e YTEUKU MOXKET BO3PACTM, HAaNnpuMep 3a CUYET HarpeTom
NMoBEepPXHOCTN 060pYAOBaHUS, B KOHTAKTE C KOTOPbIM OHa HAaXOoAMTCSl, UM BbICOKOI OKpYXXatoLlen
Temnepartypsl.

4.4.2 HMKHUIA KOHLEHTPaLUMOHHbIN Npeaen pacnpocTpaHeHus nnamenu (BocnnameHenms) (HKIMP)



Ona paHHoro o6bema yTeuku roptoyero seuwecrtsa, Yem Hmxe HKIMP, Tem 6onblue pasmepbl B3pbIBOONACHOMN
30Hbl.

4.4.3 BeHTunaumsa

Mpy yBENNYEHUN YPOBHS BEHTUASILUM pa3Mepbl B3PbIBOOMACHOM 30HbI YMeHbLatoTcs. O6bekThl,
npenaTCcTBYOWME BEHTUNSLUMN, MOTYT YBENMYUTDL pa3Mepbl 30Hbl. C APYrov CTOPOHbI, Takue NpensiTcTeus,
Kak CTEHKW WM MNOTOSIKM MOMYT OFrpaHW4YMBaTh pa3Mepbl B3pbIBOONACHOMN 30HbI.

4.4.4 OTHOCUTENbHAsS MNJIOTHOCTb rasa Wiau napa Npu yTeyke

Ecnu ras wnam nap nerye Bo3ayxa, To OH 6y,u,eT nogHMMaTbCca BBepXx. Ecnn xe oH TsxKenee Bo3gyxa, TO OH
6Yﬂ,eT CcKananeaTbCs Ha YpoBHe 3eMnu. MNpoTAXKEHHOCTb 30HbI B rOPM30HTaSIbHOM HanpasJ/iEHUN Ha YPOBHE
3eMnn 6yﬂ.eT BO3pacTaTb C yBe/INYEHNEM OTHOCUTENbHOMN NJIOTHOCTHU, @ NPOTAXEHHOCTb B BEPTUKA/IbHOM
HanpaBneHnn Hag MCTOYHUKOM 6yp.eT BO3pacCTaTb C YMEHbLUEHUNEM OTHOCUTENbHOWM MSIOTHOCTW.

MpuMmeuaHusn

1 Ma3bl MK Napbl C OTHOCUTENBHOW NIOTHOCTBIO MeHee 0,8 AO/MKHbI paccMaTpmBaTbCa Kak bonee nerkue,
yeM BO34YX, EC/N Xe OHa bonee 1,2, To NpeanonaraeTcs, YTo OHW Tsxenee Bo3ayxa. Ecnn oTHocuTenbHas
NJOTHOCTb ra3a WUan napa HaxoauTCs B MPOMEXYTKE MEXAY 3TUMU 3HAUYEHUSMU, TO CNeAyeT yunuTbiBaTb 06e
BO3MOXHOCTH.

2 OnbIT NoKasblBaeT, YTO aMMuak - TPYAHO BOCMaMEHsIEMbIl ra3; yTeuka aMMuaka 6bICTpo paccenmBaeTcs B
BO34yXe, MO3TOMY pa3Mepbl B3pbIBOOMACHOI 30HbI B 3TOM C/lyYae MOryT CUMTATbCA HE3HAYUTENbHbIMMU.

4.4.5 ipyrue dakTopbl, KOTOpble HEO6XOAMMO YUNTbIBATD:
a) KnaMMaTunyeckue ycrnosus;

6) Tonorpadus.

4.4.6 MNMpuMepbl UCTOYHNKOB YTEUKMU:

a) OTKpbITas NMOBEPXHOCTb XUAKOCTW.

B 60/bLUNMHCTBE NPAKTUYECKUX C/TydaeB TEMMNepaTypa XUAKOCTU HUXKE TEMMNEepPATYPbl KUMEHUS, U KONMYECTBO
BblAENSAOLWErocs rnapa, B OCHOBHOM, 3aBUCUT OT C/IeAyOLWMNX NapaMeTpoB:

- TemMnepaTtypbl XWUAKOCTH,

- [ABMIEHMS MapoB XWAKOCTM NMpu TemnepaTtype B61n3m ee noBepxHOCTH,

- pa3MepoB NMOBEPXHOCTU UCMAPEHUS;

6) CTpYMHbIN NOTOK 6bLICTPO UCNAPSAIOLWENCS XNAKOCTU (HanpuMep, Npu CTPYMHOM NOTOKE UAW pacnblieHnn).

Mpu MrHOBEHHOM UCMNapeHU MHTEHCMBHOCTb YTEUKM Mapa paBHa NMoOTOKY XWAKOCTU, KOTOPbI onpeaensieTcs
cneayoWUMKU napaMeTpamu:

- flaBneHneM XUAKOCTH,
- reoMeTpuen UCTOYHMKA YTEUKMU.

Ecnm MrHOBEHHOMO MCNApeHMs XNAKOCTU HE NMPONCXOANT, TO HEOBX0AMMO paccMaTpuBaTh 6osiee CNOXHYIO
CUTYaUUto, NOCKOJIbKY Kansin, Xnakme Cctpym n CcKonneHuna >XKAKoCTn MOoryT cos3gaTtb OoTAe/IbHble NCTOYHUKN
YTEUKN;

B) CTPySl ra30BOM CMeCH.

Ha MHTEHCMBHOCTb YTEUYKU BAUSAIOT Cneaytowme napameTpsbl:



- AaBfieHve BHYTpu 060pyaoBaHus, coaepicallero ras,

- FEOMETPUSA UCTOUYHUKA YTEUKMH,

- KOHLUEHTpauus roproyero rasa B BbICBOH60XXAaeMon cMecu.
MpuMepbl UICTOYHUKOB YTEUKM TaKxXe coaepxXaTcs B NMpuioxeHun A.2.
4.5 O6wme nosoXKeHmn

4.5.1 MNpwv onpeaeneHnn pasmMepoB B3pbIBOONACHOM 30HbI HEO6XOANMO YUUTbIBATb BO3MOXHOCTb
NPOHUKHOBEHWS FOPHOYEro rasa, KOTopbli Tskesiee Bo3AyXa, HUXE YPOBHS 3eMaun (HanpuMep, B KOMOALbI U
TpaHLen), 1 NOCTyMN/IEHUS] TOPIOYEro rasa, KOTopblil erye Bo3Ayxa, B BEPXHIO YacTb NOMeLLeHNs A0
YDPOBHS KpblLL.

4.5.2 ECn NCTOYHMK YTEUKM HaxoaMUTCS 3a npeaesiaMmu 30Hbl UNK B NpunerapLen 30He, NpOHUKHOBEHME
3HAUUTENbHbIX KOIMYECTB roployero rasa uan napa B 30HYy MOXET 6biTb NpeaoTBPALLEHO CeAyoLWUMU
cnocobamu:

a) c nomowbio dusmyecknx 6apbepos;

6) co3aaHMeM M36bITOYHOIO CTAaTUYECKOrO AABJIEHUS] B 30HE, NMPUMbIKAIOLLEN K ONACHOM 30HE, YTO
npeaoTBpallaeT NPOHUKHOBEHME B HEE B3PbIBOOMACHOMO rasa wiau napa;

B) NYTEM NPOAYBKMW 30Hbl CUAbHbLIM MOTOKOM BO3AyXa TaknuM 06pa3oM, 4Tobbl o6ecneunTs BbIXOA BO3ayXa M3
BCEX OTBEPCTUIN, B KOTOPbIE MOXET MPOHUKHYTb FOPOYMIA ras unam nap.

5 BeHTunauumsa
5.1 O6wme nonoxxeHumsn

las wav nap, nonaaawLwmii B BO34yX, MOXET 6biTb pasbasieH 3a cHeT gucnepcum unu amddysmm B Bosayxe
[10 TaKOW CTeMNeHu, YTO ero KOHUEHTPAUUS MOXET CTaTb HUXE HUXXHEro KOHLEHTPaUMOHHOro npeaena
BOCM/IaMEHEHNS. BEHTUNAUNS, T. €. NepeMeLLeHMe BO3yXa BOKPYr UCTOYHUKA yTEYKM, CNOCo6CTBYET
AVCNepCUM roptoyero rasa. Hannume BEHTUAALUMKN U ee YPOBEHb OKa3blBalOT BANSHUE Ha BO3MOXHOCTb
06pa3oBaHMsA B3PbIBOONACHOM ra30BOM CMECU U TEM CaMbIM BIMSIOT Ha K1acC 30HbI.

5.2 OCHOBHbIE TUNbl BEHTUAALUN

BeHTUNAUMA MOXET OCYLLECTBNATLCA MYTEM NepeMeLlleHnst Bo3ayxa 3a CUET BeTpa U/univ nepenaaa
TeMnepaTtypbl UK 3a CUET UCKYCCTBEHHbIX CPEACTB, TAaKUX KakK BEHTUNATOPbLI. [PUMEHSIIOT ABa OCHOBHbIX
BUAA BEHTUIALNN:

a) eCTeCTBEHHYIO;
6) nckyccTBeHHYo (06LLYI0 UNKU MECTHYIO).
5.3 YpoBeHb BEHTUNSALUMN

[nsi ycTaHOBNEHMS Klacca B3pbIBOOMACHOW 30HbI BaXHbIM 06CTOATENbCTBOM SIB/ISIETCSA NpsiMasi CBSA3b MexXay
YPOBHEM BEHTUMALMN, CTEMEHBIO YTEUYKM U €€ MHTEHCUBHOCTLIO, HE3aBUCUMO OT BUAA NMPUMEHSIEMO
BEHTU/IALMN - UCKYCCTBEHHOW UM eCTECTBEHHON. DTO NO3BONSIET 06€cnedYnTb ONTUMasbHbIE YC/I0BUSA
BEHTUIALMN B MPOCTPAHCTBE, B KOTOPOM BO3MOXHO 06pa3oBaHne B3pbIBOOMNACHOM CMECU, NMOCKOJbKY, YEM
Bbllle YPOBEHb BEHTU/ISILMKN, TEM MEHbLUE pa3Mepbl B3pbIBOONACHOW 30HbI. B psaae cnyyaeB BeHTUNSAUMSA
no3sosisieT obecneunTb NpeHebpexnmMo Masble pa3Mepbl B3pbIBOOMACHON 30HbI (B3pbiBO6E30MacHasa 30Ha).

MpuMepbl U NpakTUYEeCKMe peKoMeHAauMn No Bbi6opy YPOBHS BEHTUNSILUM NMpPUBEAEHbI B NpuioxeHun b.
5.4 TOTOBHOCTb BEHTUNALUMN

FOTOBHOCTb BEHTUNSALMM OKa3bIBAET B/IMSHUE HA NMPUCYTCTBUE M BO3MOXHOCTb 06pa3oBaHUs B3pbIBOONACHOM
CMecu n, cneaoBaTeNbHO, Ha Kacc 30Hbl (CM. npunoxeHue b).



MpumMmeuaHme - CoueTaHne TakKUX XapaKTEPUCTUK, KaK YPOBEHb BEHTUASALUUM U ee FTOTOBHOCTb, NMO3BOMSOT
pa3paboTaTb KONMYECTBEHHbIN METOA OLEHKM KNacca 30Hbl (CM. npunoxeHune bB).

6 [lokyMeHTauusa
6.1 O6wme nonoXxxeHusn

Knaccudurkaumsa 30Hbl A0/KHA NPOBOAUTLCS TakuM 06pa3oM, YTobbl pasfiMyHble 3Tanbl ee NpoBeaeHUs Bblin
[OMXKHBIM 06pa3oM OTpaXKeHbl B JOKYMEHTaAUUN U MMENUCH CCbIJIKW Ha BCIO UCMOMb3yeMyo MHbOpMauuio.
MpuMepaMm UCMoNb3yeMbIX METOAOB U MHDOPMaUMM MOryT ObiThb:

a) pekoMeHZauuu, coaepiKalnecs B COOTBETCTBYIOLIMX NpaBuiax (HopMax) U cTaHaapTax;
6) XapaKTepuUCTUKN AUCNEPCUM ra3a U Napa U COOTBETCTBYHOLLME pacyeThl;

B) pe3y/ibTaTbl CPABHUTENILHOIO aHasin3a XapakTePUCTUK BEHTUISITOPOB M NapaMeTPoOB YTEUYKN FrOpoYnX
BELLECTB.

PesynbTatbl pa6OTbI no KJ'IaCCVICbVIKaLI,MVI 30HbI 1 BCE ee nocneayrumne nsMeHeHna A0/ HKHbI 6bITb OTpa>keHbl B
AOKYMEHTauunn.

JomxkeH 6bITb COCTaBNeH NepevyeHb XapaKTEPUCTUK BCEX FOPOYMX BELLECTB, UCMOJIb3YEMbIX B
TEXHOJIOMMYECKOM NpoLuecce, KOTOPbIN AO/KEH BKOYaTh 06a3aTeNlbHO: TeMNepaTypy BCMbILWKMY,
TeMnepaTypy KUNeHus, TeMnepaTypy CaMOBOCI/IaMeHEHNS, AaB/IEHMUE N MJIOTHOCTb Napa, KOHLUEHTPaLMOHHbIe
npeaenbl BOCM/IaMeHEHUs1, KaTeEropu1io 1 rpynny B3pbIBOOMACHbIX CMecei ¢ BO3AyxoM. MNpumep Takoro
nepe4yHs npueeaeH B popme Tabnuy B.1 n B.2 npunoxenuns B.

6.2 Yepterxxn, nHPOPMaALIMOHHbIE JINCTbl U Tabnuubl

[OKyMeHTbI Mo KnaccudmKaLumm 30Hbl A0/KHbI COAEpXaTb YepTexu (pasnnyHble NPOEKUUKn), Ha KOTOPbIX
[OMKHbI 6bITb MOKa3aHbl OpMa U pasMepbl 30Hbl U yKa3aHbl TEMNEpaTypa CaMOBOCM/IAMEHEHUS, KaTeropus u
rpynna B3pblBOOMACHOM cMecu.

Ecnu dopMa NoBEpXHOCTU MoJia UK NoYBbl B pacCMaTPUBAEMOM MPOCTPAHCTBE OKA3bIBAET BAUAHME Ha
pa3Mepbl 30Hbl, 3TO 06CTOATENBCTBO TAKXE AO/IHKHO ObiTh OTPAXEHO B AOKYMEHTALIUU.

JononHUTEeNbHO AOKYMEHTauus A0/KHa coaepXaTb CneayoLyo MHpopMaunio:

a) pasMeLleHne 1 OnMcaHne UCTOYHUKOB YTeUKU. N8 KPYMNHbIX U CIOXHbIX YCTAHOBOK MM TEXHOMOMMYECKMX
YYacTKOB peKOMeHAYeTCsi MPOHYMEepPOBaTb MCTOYHUKM yTeUKM, YTo 061erymT paboTy C nepevyHsaMm
TEXHOJIOTMYECKUX AAHHbIX MO KacCudUKaumMm 1 C YepTexamm;

6) pacnonoxeHue NpoOeMoB B CTPOEHUSX (Hanpumep, ABEPU, OKHA, BXOAHbIE U BbIXOAHbIE OTBEPCTUS CUCTEMBI
BEHTMNALNM).

Mpu knaccudmrkauum 30H NpeanoyTeHMe cneayeT oTaaBaTb 0603HAYEHUSAM, KOTOPbIE UCMOSIb30BaHbl B
npumepe 2 npunoxeHus B. [jonyckaeTcs UCNONb30BaHWE U APYrMx 0603HauYeHU Npu ycrnoBumn, YTO OHU
4YeTKO onpeaesneHbl B AOKYMEHTaLMN.

MPUNOXEHUE A
(cnpaBoyHoe)
MpuMepbl UCTOYHUKOB YTEUYKU

MpuBoAUMbIE HUXE NPpUMepbl He 0653aTeNbHO NpefHa3HaYvYeHbl 4151 MPSAMOro UCMo1b30BaHUs. VCTOUHNKM
yTeUKM MOTyT U3MEHATbCA B 3aBMCMMOCTM OT 0COBEHHOCTEN TeXHOI0rM4Yeckoro o60pyA0BaHNS U YCIOBUIA
paboThl.

A.1 TexHoNornyeckas yctraHoBKa

A. 1.1 AICTOYHMKM HENpPepbIBHON yTEUKN:



a) MNOBEPXHOCTb FOproYelt XUAKOCTU B 3aKPbITOM pe3epByape C NOCTOSIHHbIM C6pPOCOM NMapa B aTMocdepy;

6) NOBEPXHOCTb FOPIOYElt XUAKOCTU B pe3epByape, KOTOPbIN OTKPbIT HEMPEPLIBHO WM B TeYeHMe
LNMUTENbHbIX

nepnoaoB BpeMeHu (HanpuMmep, cenapatop HedTn/Boabl).
A. 1.2 ACTOYHMKM yTEUKM NepBON CTEMNeHN:

a) YNIOTHEHMS HACOCOB, KOMMPECCOPOB WM KJ1anaHoB C YTEYKOMN roproyero BeLWeCcTBa B HOpMasibHOM
pexxvme paboThbl;

6) yCcTpoMnCTBa OTAENEHMS BOAbI B pe3epByapax C roproyen XuaKoCTbio, U3 KOTOPbIX BO3MOXHA yTeuka
roptoyen XmnaKocTu BewecTBa B aTMocdepy B NpoLecce BbiNycka BoAbl B HOPMalbHOM pexunMe paboTbl;

B) ycTpoiictBa oT6opa npob, Yepes KOTopble BO3MOXHA yTeUKa roproyero BELWEeCTBa B HOPMaibHOM pexuMme
paboTbl;

r) KnanaHbl C6poca M passiMyHble OTBEPCTUS, UEPE3 KOTOPbLIE BO3MOXHA yTeUKa ropioyero BeLWecTsa B
HOpMasibHOM pexume paboThbl.

A. 1.3 /AICTOYHMKM yTE€UYKN BTOPOM CTEMEHU:

a) ynJOTHEeHUs HAacOCOB, KOMIMPECCOPOB M KanaHoB, Yepe3 KOTOpbIe yTeuka roproyero Bewecrsa B
HOpPManbHOM pexunme paboTbl HEBO3MOXHA;

6) dnaHubl, coeanHeHUs U TpybHble PUTUHIN, Yepe3 KOTopble yTeuka roproyero BelecTsa B HOpMasbHOM
pexunme paboTbl HEBO3MOXHA;

B) YCTPOICTBa 0TH0Opa Npob, Yepes KOTopble yTeuka roproyero BelecTBa B HOpMasbHOM pexuMe paboTsbl
HEBO3MOXHA;

r) KnanaHbl c6poca n Apyrve oTBEPCTUS, Yepe3 KOTOpble yTeuyka ropoyero BewecTsa B HOpMasibHOM pexunume
paboTbl HEBO3MOXHa.

A.2 Mpoembl
A.2.1 NMpoeMbl KakK BO3MOXHbI€ NCTOYHMKWN YyTEeUKUN

MpoeMbl Mexay 30HaMu A0JIXKHbI PaCCMaTpMBaTbCA KaK BO3MOXHblE UCTOUHUKU yTeukn. CTeneHb yTeukun
onpenensieTcs:

- KJ1IaCCOM MpuneratoLlen 30Hbl;

- YaCTOTOM U ANUTENbHOCTbIO HAXOXAEHUs1 MPOEMOB B OTKPbITOM COCTOSIHUN;

- 3((PEKTUBHOCTbIO CPEACTB, UCMOJIb3YyEMbIX AJIS1 YIIIOTHEHWNA;

- PA3HOCTbIO AAB/IEHUIN MeXAYy 30HaMMU.

A.2.2 Knaccudukaums npoeMos

Mpoembl noapasaensatoT Ha Tunbl A, B, C, D B COOTBETCTBMU CO CMeAYIOWMMN NPpU3HaKaMu.
A.2.2.1 Npoembl TMNa A, OT/IMYalOWNECH MO XapaKTepucTMkam oT npoemos Tunos B, C unan D
Mpumepsbl:

- OTKPbITbIE OTBEPCTUSA A4NA NOABOAA CETEN, HanpuMep TPybbl UK KaHasbl, NPOXoAsLINE YEPES CTEHDI,
MOTONKM U NOJibl;



- CTaluMOHapHble BEHTUASLUMOHHbIE OTBEPCTUS B MOMELLEHMSAX, CTPOEHMAX U MPOEMbI, aHANIOMMYHbIE NPOeMamM
TmMnoB B, C 1 D, KOTOpble OTKPbLIBAOTCS YacTO MM OCTAlOTCA OTKPbITbIMU ANUTENbHOE BpeMS.

A.2.2.2 MNpoeMbl TMNa B - HOpManbHO 3aKpbITble (HanpuMep, aBTOMaTUYECKM 3aKpbIiBalOLIMECS) U PeaKo
OTKPbIBAaEMbI€, XOPOLLUO YM/IOTHEHHbIE B 3aKPbITOM COCTOSIHUM,

A.2.2.3 MNMpoembl TNa C - HopMasabHO 3aKpbITblie U pefKo OTKpblBaeMble, yAOBAETBOpStOWMe npoeMmy tmna B,
XOpOLIO YMNJIOTHEHHbIE MOCPEeACTBOM COOTBETCTBYIOWMNX NpucnocobneHnin (Hanpumep, NpoKIaAoK) No BCeEMY
nepuMeTpy; WM coveTaHne nocnenoBaTeslbHO PacnooXeHHbIX ABYX NPOeMoB Tvna B, nmerowmx
He3aBMCUMblE MPUCNOCOBNEHUS AN aBTOMaTUUYECKOro 3aKpbITUS.

A.2.2.4 MNpoeMbl TMNa D - 3aKpbiTbie B HOPMasbHOM pexxuMme paboTbl, COOTBETCTBYIOWME NpoemMy Tuna C
OTBEPCTUS, OTKPbIBAEMbIE TOSIBKO C MOMOLLbIO CMELMNanbHbIX MHCTPYMEHTOB M B aBapUiiHbIX CUTyaunsx.

Tabnuua A.1 - Tvnbl NPOEMOB N COOTBETCTBYHOLLME UM YTEUKMU

Knacc 30Hbl, U3 KOTOPOi BO3MOX>KHA Tvin CteneHb yTe4YKM U3 NpoemMos,

yTeuka roproyero rasa wiau napa depes npoema paccMaTpuBaeMbiX B Ka4ecTBe UCTOUYHUKOB
npoem yTeukun
0 MocTosaHHasn

(MocTosiHHa“A)/nepBas
BTopas
YTeuka oTcyTCcTBYEeT
MepBas
(NepBas)/sBTOpas
(BTopas)/yTeuka OTCyTCTBYET
YTeuka OTCyTCTBYET
BTtopas
(BTopas)/yTeuka OTCyTCTBYET
YTeuka OTCyTCTBYET
YTeuka OTCyTCTBYET
NMpuMeuaHmne - YKasaHHble B CKOH6KaX CTEMEHU YTEUKM A0JIKHbI YCTaHABINBATLCA C YYETOM YacTOThbl
OTKPbITUS OTBEPCTUM.

ONOwW>»0ONw@>»0ON0®T>

NMPUNOXEHMUE b
(cnpaBoyHoe)

BeHTMNAUMNA

BBepgeHue

Llenbto JaHHOro NpuioXeHus SBSETCA OLeHKa YPOBHS BEHTUNSAUMM U JONOAHEHMe pa3gena 5
onpeaeneHnem YCﬂOBVIﬁ BEHTUNAUUN, a TaKXe peKoMeHAaunammn, npyumepamm U pacdetamum, aBndarowimMmmnca
PYyKOBOACTBOM K MPOEKTUPOBAHUIO CUCTEM MCKYCCTBeHHOVI BEHTUNALNMN.

lMpeanaraemble MeToAbl MO3BONSIOT YCTAHOBUTbL K1ACC 30HbI MOCPEACTBOM:

- onpeaeneHnst MMHUManbHOM MOLLHOCTM CUCTEMbI BEHTUAALMKU, KOTOpas HeobxoamMMa Ans NpeaoTBpaLleHus
3HAYMTENBHOMO CKOMJIEHUSI B3PLIBOOMACHOW CMECU, U Ha ee 6ase paccunTaTb rMnoTeTMYECKUin o6bem V;, C
MOMOLLbI0 KOTOPOrO M pacyeTHOro BpeMeHun paccenBaHus (t) onpeaensetcs Heo6Xo0AMMbIN YPOBEHb
BEHTUNAUNM;

- onpeaeneHns Kiacca 30Hbl Mo MoKa3aTesiaM YPOBHS BEHTUIALMKN, FOTOBHOCTU BEHTUIALMMN U CTENEHN
yTEeUKMU.

MN310XeHHbIE MPUHLMMbI, B OCHOBHOM, PacrpoCTPaHsOTCA Ha BEHTUASILMIO BHYTPU MOMELLEHWUN, HO OHU, B
paBHOM CTEMNeHM, MOryT BbITb MCMOb30BaHbl A8 HaPYXHbIX ycioBui (cM. Tabnuuy B. 1).

Bb. 1 EcTecTBeHHass BEHTUNALUA



3TOT TUN BEHTUNSILMK OCYLLECTBSIETCS ABUMXEHMEM BO3A4yXa Mo BO3AeNCTBMEM BeTpa u/vnu nepenaja
TeMnepaTtypbl. Ha OTKpbITOM BO3AyXe eCTeCTBEHHas BEHTUNALMS YacTo bbiBaeT AOCTAaTOYHON ANs
paccenBaHuns B3pbIBOOMACHOM cMecu. EcTecTBeHHas BEHTUNSAUUS MOXET ObiTb Takxe 3(PPeKTUBHON BHYTPU
nomelleHnii (HanpMMep, ecnu B CTPOEHUN MMEKTCA OTBEPCTUS B CTEHE U/UNK Kpbile).

NMpuMeuaHune - [1115 HApYXHbIX YC/IOBUIA OLEHKA BEHTUNALMMK, KaK npaBuno, 6asmpyetcs Ha
npeanonaraemMor MMHMUManbHOM ckopocTun BeTpa 0,5 M/C, KOTOpbIN C TakKo CKOPOCTbIO MPUCYTCTBYET
NpaKTM4YeCcKn NocTosiHHo. CKOPOCTb BETpa 4acTo npeBbiwaeTt 2 M/C.

MpyMepbl 06LEKTOB C ECTECTBEHHOW BEHTUNSLMEN:

- YCTaHOBJIEHHOE BHe MoMelleHui 06opyaoBaHue, NPYUMEHSIEMOE B XMMUYECKON U HEDTAHON oTpacnax
NMPOMBbILSIEHHOCTEN, HanNpPUMepP PacrofioXXeHHbIE Ha OTKPbLITbIX MIOWAAKaX HACoChl, KOXYXU Ans Tpy6 v ap.;

- OTKpPbITbIE CTPOEHMS, UMEKLMNE OTBEPCTUS B CTEHAX U/UNKN Kpblle, KOTOpble pa3MeLLeHbl 1 nogobpaHbl no
pasMepy Taknm o6pasoM, YTO BEHTUNASLNS BHYTPU CTPOEHUSI MOXET OblTb NPpUpPaBHEHA K BEHTUNSILUKN Ha
OTKpPbITOM BO34yXE;

- CTPOEHUNA, HE ABNAOWNECA OTKPbITbIMK, HO C €CTeCTBEHHOW BeHTunsumen (06b|‘-IHO MeHbLUEN, YeM B
OTKPbITOM CTpOEHVIVI) 3a CYET cneunanbHbIX BEHTUNALUMOHHbIX OTBepCTMVI.

Bb.2 UckyccTBeHHaa BEHTUNALUUA

Mpn UCKYCCTBEHHOM BEHTUMSILMM BO34YLUHbIN NOTOK CO34aeTcsl cneumanbHbIMM YCTPOCTBaMM, HanpmuMep
NMPUTOYHBIMU MW BbITAXHbIMU BEHTUNATOPaMU. MICKYCCTBEHHAs BEHTU/SILUS, B OCHOBHOM, MCMO/b3yeTcsl B
3aKpbITbIX MOMELLEHMSIX, HO €8 MOXHO TakXe NPUMEHSATb Ha OTKPbLITOM BO34YyXe A/ KOMAeHcaunmn
OrpaHMYeHMin B €CTECTBEHHOM BEHTUMSALMN N3-3a KaKUX-TNB0 NpensaTCTBUIA.

NcKkyccTBEHHas BEHTUMAUMSA 30HbI MOXET 6bITb 06LWen nnu MeCTHOI\;I; TakKad BEHTUNALUNA pa3nnyaeTca
CTeENEeHbO NepeMelleHna n 3aMellleHna Bo3ayxa.

MCKyCCTBEHHAA BEHTUIAUMS AAET BO3MOXHOCTb CO34aBaTb 3(PMEKTUBHbLIE U HAAEXHbIE CUCTEMbI BEHTUMALMM
BHYTPU NMOMELLEHUNA.

MNcKkyccTBEHHas BEHTUNSUMS o6ecrneunmBaeT YMeHbLIEHNE pa3MepoB B3PbIBOOMACHOMN 30HbI U CHUXEHME
BPEMEHUW MPUCYTCTBUS B3PbIBOOMACHOW CMECU, a BO MHOIMX Cllyyasx, npeaoTepallaeT o6pasoBaHue
B3pbIBOOMACHOW CMecu BoobLue.

Mpu yCTPOACTBE CUCTEM UCKYCCTBEHHOM BEHTUNALMMK ANs obecneyeHns B3pbiBO3alUTbl CleayeT BbIMOSHATb
crneayowme TpeboBaHus:

- pomkeH 6bITb obecrneyeH KOHTPOb 3DPEKTUBHOCTU BEHTUASALMUN;
- AOJKEH 6bITb YCTAHOBJIEH KJ1acC 30Hbl, B KOTOPYO NMPOM3BOAUTCS BbI6GPOC BEHTUISTOPOB;

- BEHTUJISIUMOHHBIV BO3AYX AN BEHTU/ISILMWM B3PbIBOOMACHOM 30HbI AOJIXEH MOCTyNaTb M3 B3pbiBo6e30MacHom
30HbI;

- NapaMeTpbl CUCTEMbI BEHTUISALMN AOMKHbI BbIGUpPaATbCSA C YY4ETOM pacrosioXXeHNs NCTOYHMKOB YTEYKN N NX
CTeENeHun.

JONONHUTENBbHO A0MXKHbI YYUTbIBATLCS cneaytowmne obcrosTenbCcTea:

- MNOTHOCTb rOPIOYUX Fa30B M NapoB 06bIYHO OT/IMYAETCS OT MSIOTHOCTM BO34yXa, MO3TOMY OHM
aKKYMYNUPYIOTCS Y NOTOMKa WM MNoJa 3aKpbITOro NMoMeLleHns, rae nepeMeLleHne Bo3ayxa 3aTpyaHeHo;

- MJOTHOCTb NA3a U3MEHAETCA B 3aBUCUMOCTU OT TeMNeEpPaTypbl,

- NpenaTcTBna MOrytT yMeHblaTb UM COBCEM OCTaHaB/IMBATb ABUXEHNE BO3AYyXa, T. €. BEHTUNALNA B
HEKOTOPbIX Y4aCTKaX 30Hbl MOXET OTCYTCTBOBATb.

MpuMepbl 06L1ei NCKYCCTBEHHON BEHTUNSALMN:



- CTpoeHune, O60pyﬂ,OBaHMe BEHTUNATOPaMHn, yCTaHOBJIEHHbIMW B NMpoeMax CTeH n/mnun KpbIW Anga ynyJyweHunsa
BEHTUNALUNN NOMELLEHUSA,

- Nnowazka Ha OTKPbITOM BO34YyXe C PACroioKEHHbIM Ha Hell 060pyi0BaHMEM U BEHTUIATOPaMU,
YCTQHOBJIEHHBIMM TaKMM 06pasoM, UTO y/y4dlwaeTcs obLas BEHTUASALUMS 30HbI.

MpyMepbl MECTHOW UCKYCCTBEHHOM BEHTUNSALIMK:

- CMCTEMa OTCOCa BO3AyXa U napa, NpuMeHAEMaa Ha MECTE pacCrnoJZIOXXEHNA TEXHONOMNMYECKOro 060pY.U.OBaHMFI,
M3 KOTOPOro NOCTOAHHO Unn nepnoanyeckn nponcxoguT yTedka roproyero sewecrtsea,

- MPUTOYHAA UM BbITAXHAA CUCTEMa BEHTUNALUNN He60/1bLIOoN NoKanbHOM 30HbIl, rAae BO3MOXHO
BO3HUKHOBEHNE BprIBOOI'IaCHOVI CMecu.

B.3 YpoBeHb BEHTUIALNN

2 PeKTUBHOCTb AENCTBUA BEHTMASALUNM NMPU pacCeEMBaHMN B3PbIBOOMNACHOM CMeCK 3aBUCUT OT €€ YPOBHS U
FOTOBHOCTU, @ TaKXe OT KOHCTPYKLUUN CUCTEMbI.

Hanpumep, BEHTUNAUNSA MOXET 6biTb HEAOCTATOUHOM ANA NpeaoTBpalleHns o6pa3oBaHnsa B3pbIBOOMNACHOM
CMEeCM, HO AOCTaTOUHOM Ans ee 6bICTPOro paccenmBaHums.

PasnuualoT Tpu ypoBHS BEHTUNSALMN.
b5.3.1 BeHTnnaumnsa Bbicokoro yposHs (BB)

ObecneymBaeT MrHOBEHHOE CHMXEHME KOHLIEHTpaumMm rasa uin napa y UCTOYHMKA YTEUKM A0 BEIMUYUHbI
HUXe, YEM HWXKHUA KOHUEHTPaUWOHHbIN Npeaen BocniaMeHeHus. MNpu Takon BEHTUNALMK pa3Mepbl
B3PbIBOOMACHOW 30HbI MpeHebpexumMo Marsbl.

b5.3.2 BeHTunsaums cpeaHero yposHs (BC)

Mo3sonsert 6bICTpO WU3MEHSATb KOHLEHTpaumMio roptoyero rasa B Bosgyxe. [1py 3TOM KOHUEHTpauus 3a
rpaHnUuaMun 30HblI BO BpEMA CyLLECTBOBAHNA YTEUKN CTAHOBUTCA HUXE HMXXHEIN0 KOHLUEHTPAUMOHHOIoO npeaena
BOCM/1aMEHEHUA, @ B FrpaHMUaxX 30Hbl NOC/ie NpeKpalleHnda yTedkn B3pbiBOOMNacHaa CMeCb 6bICTpO
paccenBaeTca.

Pasmepbl 1 KNacc 30HbI OCTAKOTCS B YCTAHOBJIEHHbIX NMpeaenax.
b.3.3 BeHTMnsaumMsa HM3Koro yposHs (BH)

He no3BosisieT M3MeHATb KOHLEHTPALUUIO BO BPEMS YTEYKN U/WUNK BbICTPO YCTPaHWUTb B3PbIBOONACHY CMECh
nocne npekpaweHms yTeuku.

B.4 OLueHKa YPOBHSAl BEHTUIILMU U €ro BJIMSAHUA Ha KJ1acC 30Hbl

BeHTUNALUMA OKa3blBaeT BMSHUE Ha pa3sMepbl 0611acTh, B KOTOPOM CyLLeCTBYeT B3pbiBOOMNAcHas CMecb, U
BpEMS ee CyllecTBoBaHUsA. Huxxe npuBeaeH MeTo OLEHKU BAUSIHUS YPOBHS BEHTUASILMM Ha pa3Mepbl
B3pbIBOOMACHOW 30HbI U BpeMs CyLeCTBOBaHWUSI B3PbIBOOMACHOW CMeCH.

CyLHOCTb OMMNCbIBAEMOIro METOAA PACYETHOM OL€HKU Pa3MepoB B3PbiBOONAaCHOM 30HbI 3aK/IOYAETCS B
ornpeaeseHnn rurnoTeTM4eckoro obbema, 3a rnpegesiaMmm KOToporo CPEAHSIS KOHLUEHTPAaLNS B3PbIBOONacHOM
cMecu rpu yciaoBuu MrHOBEHHOIO M OHOPOAHOIO repeMeLLINBaHusi rOPOYEro rasa U CBexero Bo3ayxa y
UCTOYHMKAE YyTEYKM COCTaB/ISIET MEHEE OnpeneneHHoM 4o oT HKIB B 3aBUCMMOCTH OT MPUHSITOrO
KOo3(pPuumeHTa 6e3onacHocTH. NpUMeHNMOCTb NPeaIaraeMoro MeToaa orpaHnyYnBaeTCsl HapyXXHbIMU
yCTaHOBKaMu 1 MoMeLeHUsMy, 060pyA0BaHHbIMU BEHTUIALUNEN. B c/lyyae, ecivm rioMeleHmne, B KOTOpoM
yCTaHoBJ/IEHO 060pyJ0BaHUE HE UMEET BEHTU/ISILUMN, PAa3MEPbI B3PbIBOONACHOM 30HbI AO/IKHbI OMNpPeAEsSaTbCS B
cooTBeTcTBUY C TpebosaHusimn TOCT P 12.3.047 (npunoxeHune b).

Heob6x0AMMO OTMETUTb, YTO NPUBOAUMBIA METOA HEe SABNSETCS TOUYHbIM. HEeCMOTps Ha 3TO, UCMNofib30BaHUe
KO3 duuneHToB 6€30MacHOCTM rapaHTUpYyeET, YTo owmnbKa B NOAYYEHHbIX pe3ynbTaTax NpuBeaeT K
noBbilWeHN0 6€30NacHOCTU.



[MpuMeHeHne MeToaa NpoOWITIIOCTPUPOBAHO Ha psade rMMnoTeTUYECKNX NpuMepos.

[Mpexae Bcero Ans OUEHKWN YPOBHSA BEHTUNALUN TDE6YETCFI onpeaennTb MakCnMMmaabHYO MHTEHCUBHOCTb
YTEUKWN roproYero rasa wan napa anga MCToO4HUKa yTe4ku ropro4yero Bewecrtsa. DTO AOIKHO npoBOoANTbLCA Ha
OCHOBaHWUN 3KCNEPUMEHTANIbHbIX AaHHbIX, PpaCcyeToB 1IN OonpaBAaHHbIX HPEAHOHON(EHVIVI.

a) PacueT runoTeTnyeckoro obbema V:

TeopeTnyeckn Heo6X0AMMbIN MUHMMalbHbBIA pacxos BEHTUISILMOHHOIO BO34yxa Ans pa3baBieHus
onpeaeneHHoro o6bemMa roptoyero rasa Ao TpebyeMoi KOHLEHTPaUMM HUXE HUXKHErNO KOHLEHTPaUMOHHOIO
npeaena BOCMN/IaMEHSIEMOCTM MOXHO paccymTaTtb no ¢opmyre

MG A
(AFF A, = ( Juw T
HEIIF 285 (B.1)
(AT A N N 3
raoe L - MMHMManbHbIN O6bEMHBIV pacxon CBEXero Bo3ayxa, M>/c;
(MG AL

- MaKCUManbHas MHTEHCUMBHOCTb YTEUKW roploYero BewwecTsa B UCTOUHUKE, Kr/C;
HKIP - KOHLEHTpaLUus, COOTBETCTBYIOLAA HUKHEMY KOHLEHTPaLMOHHOMY Npeaeny BocrnaaMeHeHus, Kkr/m>;
T - okpyxawwaa Temnepartypa, K.

MpumMmeuaHme - [ina npeobpa3oBaHms 06bEMHON KOHUEHTpaumn, cooteeTcTByowen HKIMP (o6beMHbie %) B
BECOBYIO KOHLIEHTpaLMio, cooTBeTCTBYLWY0 HKIMP (Kr/M?), ncnonb3yloT creayollee BuipaXxeHue,
OEeNCTBUTENbHOE AN HOPpMasibHbIX aTMoCcdepHbIX ycnoBui (cM. 1):

HKMP (kr/m3) - 0,416 ~ 102 ° M “ (HKMP) (o6beMHble %),
roe M - MondpHaa Macca, KF/KMOJ'Ib.

Mpu obwein BeHTUNAUUM 30HbI A5 334aHHOM BEIMYMHBI KpaTHOCTU BO34YX006MeHa B eAUHULYY BPEMEHU C
rmnoTeTuYeckmii 06beM Vi B3pbIBOOMACHOM CMeCK BOKPYr MCTOYHMKA YTEUYKM OnpeaensiioT no ¢gopmyne

AV TR
vizﬂ
ke , (5.2)

rfe C - KpaTHOCTb BO3Ayx006MeHa, C;

k - koa(pdunumneHT 6e3onacHOCTM No oTHoweHuto K HKIMP (kak npasuno k = 0,25 a5 NOCTOAHHOM YyTEUYKU U
yTeukun nepson ctenenn u K = 0,5 ansa yteukn BTOPOW CTEMNEHN).

BoipaxxeHue (b.2) AeiCTBUTENbHO ANt MTHOBEHHOIO NEpeMeLLMBaHMS FOPHOYEro rasa u CBexero Bosayxa Ao
OAHOPOAHON CMECU y UCTOYHMKA yTeuku. Ha npakTuke noaobHble naeasnbHble YCN0BUS, Kak NpaBuio, He
BCTPEYAIOTCS B CBA3M C HaJIMUMEM BO3MOXHbIX MPEensTCTBUIA BO3AYLWHOMY MOTOKY, YTO yXYALIAeT BEHTUISLNIO
oTAeNbHbIX obnacTen 30Hbl.

Takum 06pa3oM, a(pheKTUBHOCTb BO3AYX00OMEHA Y UCTOYHMKA YTEUKN ByaeT HUXKe, YeM BesIndnHa C B
BbipaxeHun (b.4), yTo NpmBOAUT K yBenuyeHuio obbema V.. ina yyeta atoro obcroaTrenscrsa B hopMyny
(B.2) BBOASAT AOMNONHUTENBHbIN KO HUUMEHT f 1 NONYyYaloT Crieayiollee BblpaXxeHne

-I;r'i f{ :Imm
o , (5.3)

rae f - koapduumeHT 3pPeKTUBHOCTU paccenmBaHMUs B3pbiBOOMACHOM cMecu; f HaxoanTca B npeaenax ot f =
1 (wpeanbHaa cuTyaums) Ao f = 5 (TUNWYHBIA cny4dan, T. €. UMeeTca nperpaga Bo34yLWHOMY MOTOKY).



BenunuuHa V; npeacrtasnsier cobont 06beM, 3a npeaenaMmm KOTOpoOro CpeaHsst KOHUEHTpauns B3pbiBOONACHOM
cMecu rasa wnum napa coctasnset meHee 0,25 nnum 0,5 ot HKIMP, B 3aBUCUMOCTM OT BENMUYMHbBI KO3 durumeHTa
6e3onacHocTU k (BbipaxeHune b.2). 3To o3HayaeT, YTo ANs CaMbiX XYAWWUX C/ly4YaeB OLEHKU rMnoTeTUYECKOro
obbeMa KOHUeHTpauus rasa unu napa 6yaeT 3Ha4YMTENbHO HUXeE, T. €. B peasibHOCTM 06beM B3pbIBOOMACHOW
CMecHu, B KOTOPOM KOHUeHTpauus Bbiwe HKIMP 6yaet 3HauMTeNbHO MeHble V..

6) 3akpbiTast 30Ha

[N 3aKpbITOl 30HbI 3HAaYeHWe ¢ onpeaensitoT no dopMyne

ATt

Yoo, (5.4)

AV g, A

roe - pacxof CBexero Bo3ayxa;
Vo - BEHTUNMPYEMbI 06beM, M,

B) HapyxHble ycnosus

Ha OTKPbITOM BO34yXe AaXe Hebonbllas CKOPOCTb BETpa BbI3blIBAE€T 3Ha4YNUTE/IbHOE NepeMeLlleHne Bo3ayxa.
Hanpumep, Ha OTKpPbITOM BO34yXe B MPOCTPAHCTBE B BuAe Kyba C pa3mepamMmn KaxKioh CTOPOHbI B HECKOJIbKO
METPOB MpWU CKOPOCTK BeTpa okosio 0,5 M/c obecneunBaeTcss KpaTHOCTb BO3ayxoobmeHa 6onee 100/4
(0,03/c).

NS OTKpbITOro NpocTpaHcTea npu 3HadveHnn ¢ = 0,03/c rmnoteTnyeckmnin o6vem V- B3pbIBOONAcCHOM CMecu
onpeaensiioT no dopmyne

AV A
* 0,03k (5.5)

rae 0,03 - KpaTHOCTb BO34yX006MeHa;

AV A BbIpaXaeTcs B eANHMLAX 06beMA B CEKYHAY.

O6bIYHO Ha OTKPbITOM BO3AYyXE pacCeMBaHWe B3pbIBOOMACHOW CMeCH MponCXoanT 6bicTpee. PeanbHbiit
MeXaHW3M ANCMEepPCUn NpPosiBASIETCA TaKMM 06pa3oM, YTO pacyeT Mo 3TOMy MeToAy AAET 3aBbllUeHHbI
pe3ynbTar.

r) OnpepeneHne BpeMeHn NpUCyTCTBUA (CyluecTBoBaHuUS) £

Bpemsi (t), 3a KOTOpoe Mocsie YCTpaHEeHWUs! yTeUKN CpefHAs KOHLEHTPaLUnUsl CHUXAETCs OT HayanbHOro
3HaueHus Xy Ao (HKMP) * k, onpenenstoT no dopmyne

,_=f  HKIPk
¢ A (5.6)

roe Xo - HayanbHas KOHUEHTPaLuMs ropioyero sewectsa, % unu kr/m>.

B HenocpeacTBEHHOM 6/IM30CTM OT UCTOUYHMKA YTEYKM KOHLIEHTPALMS roployero BelecTsa BO B3pbiBOOMACHOM
cmecu MoxeT cocTaBnsaTb 100 %. OgHako npu pacyeTe t BennunHa Xp A0MXKHA BbIGpaTbCs B 3aBUCUMOCTU OT
KOHKPETHbIX YC/IOBMI, C Y4ETOM, Hapsiay C ApyruMu dakTopammn, obbemMa, a Takxke 4acToTbl U ANIUTENbHOCTHU
yTeukn. MpakTnyeckn KoHUeHTpauuns Xp Ao/KHa BbibupaTbcs Bceraa Bbiwe HKIP;

C - KPaTHOCTb BOB.U,YXOO6MeHa;

t - BpeMsa (pa3MepHOCTb BpeMeHU A0XHA 6biTb 0AMHAKOBOM C pa3MepHOCTbIO KPaTHOCTU BO3A4yXxoobMeHa, T.
€. eC/IN € 3TO KPaTHOCTb BO3AyX006MeHa B CeKyHAY, TO ¢ TakXe AO/MKHO BblpaXaTbCs B CEKyHAAX);



f - k03 PurumeHT 3dDEKTUBHOCTM pacCenBaHUs B3PbIBOONACHON CMECK, YUUTbIBAIOLUIA peanbHblii npoLecc
nepemelimBaHusa Bosayxa (CM. BolpaxeHue b. 3).

3HaueHune f MOXET U3MEHATbCS OT f = 5, HanpuMep Npu BEHTUNSUUN, KOrAa BO34yX NPOHUKAET yepes
TPELLUUHbI U BbIXOAUT Yepes3 eANHCTBEHHOE BbiMyCKHOE OTBEPCTUE, A0 f » 1, HanpuMep Npu BEHTUASUNN,
Korfa Bo34yX NPOHMKAET yepe3 nepdopnpoBaHHbIA MOTONIOK M BbIXOAUT YEPE3 MHOMOYUC/IEHHbIE BbIMYCKHbIE
OTBEpCTHUS;

In - HaTypanbHbIK norapudm, T. e. 2,303 Ig;
k - KoappuumeHT 6e30nacHOCTM NMo oTHoweHuto K HKIMP (cM. BbipaxeHue B.2).

3HaueHue t, onpeneneHHoe 3 BblpaxeHuns (b.6), caMmo No cebe He SABNSETCS KOJIMYECTBEHHbIM KPUTEPUEM
Knacca 30Hbl. OHO MOXET 6bITb MCNOMb30BAHO ANs1 YCTAHOBNEHMUS KlacCa 30Hbl TOSIbKO MPU CpaBHEHUU C
BPEMEHHbIMU XapaKTEPUCTUKAMN KOHKPETHOro npolecca.

A) OueHKa ypoBHSI BEHTUNSALUMK

MocTositHHas yTeuka o6bIYHO COOTBETCTBYET 30He Knacca 0, yTeuka nepBoW CTENEHM - 30He Knacca 1, a
yTeuka BTOpOW CTeNeHMn - 30He knacca 2. OAHAKO Takoe COOTBETCTBUE HE SABNSETCS CTPOrMM M3-3a Hanuus
BEHTUNALNMN.

B npakTnyeckmnx cny4vasix ypoBeHb U FOTOBHOCTb BEHTUNALMN MOrYT 6biTb TaK BbICOKM, YTO B3PbIBOOMNACHbIE
30Hbl OTCYTCTBYHOT. 1 Ha060pPOT, YPOBEHb BEHTMAALUNM MOXKET 6bITb HACTONBLKO HU3KUM, YTO 30HY HeobXxoaMMOo
OTHOCWUTb K HM3KOMY Knaccy (T. e. B3pbiBOOMNACHasa 30Ha OTHOCUTCS K KAaccy 1 nNpu UCTOYHUKE yTeYKn BTOPOM
cTeneHun). OTo NPOUCXOAMUT, HanpuMep, B Cily4vasiX, KOraa ypoBeHb BEHTUSILMN HACTOIbKO HU3KWUIA, YTO
B3pblBOOMNAaCHasa CMeCb NpoAo/IKaeT CylweCcTBOBaTb M paCCeENBAETCA O4YEHb MeANEHHO Nocne yCTpaHeHnA
MCTOYHMKA YyTEYKWN roproyero rasa uam napa. Takmm o6pa3oM, NpucyTCTBME B3PbIBOONACHOM CMecu
NPOAO/IKAETCS AOMbLUE, YEM Npeanosaranochk Ans AaHHOW CTENEHU YTEYKMW.

PacueTHoe 3HaueHue rmnoTeTnyeckoro ob6bema V; Mcnonb3yeTcs AN OTHECEHUS YPOBHS BEHTUISALMN K
BbICOKOMY, CPEAHEMY WIN HU3KOMY. BpeMsi CcyLlecTBOBaHWUS B3pbIBOOMACHOW cMecu 1 NO3BOJISIET YCTAHOBUTL,
KakoW TpebyeTcsi ypoBEHb BEHTUNSILMM ANS 30HbI, YTO6blI OHa COOTBETCTBOBAsAa 30HaM knaccos 0, 1 unn 2.

YpoBeHb MOXET paccMaTpuBaTbCs Kak BbICOKMIA BB, ecnn o6beM V: odeHb Man uamM UM MOXHO npeHebpeub.
Mpy Tako BEHTUASLMN MOXHO CYMUTATb, YTO UCTOYHMK YTEYKM He obpa3yeT B3pbIBOOMNACHOM cMecH, T. €.
30Ha B3pbiBo6e3onacHa. OgHako B HEMOCPeACTBEHHOW 6IM30CTM OT MCTOUYHMKA YTEYKM B3pbiBOONACHasi CMeCb
NMPUCYTCTBYET, HO pa3Mepbl 3ToN 06/1aCTU NpeHebpexnmo Manbl.

Ha npakTuke BbICOKMI YPOBEHb BEHTUASALMN MOXHO 06ecrneunTb TObKO B CEAYIOWNX CyYasiX: MECTHbIMU
CUCTEMAMMN UCKYCCTBEHHOW BEHTUNSALMN BO/IN3U UCTOYHMKA; B HEOObLIMX 3aKPbITbIX 30HAX; MNPU OYEeHb
HeboNbLlOoW yTeuke B 30HaxX 60MbLIMX pa3MepoB.

Mpu yCTPOCTBE CUCTEM BEHTUNSILMM HEOBXOAMMO YUUTbIBaTb Creaytowme 06CcTosTenbLCcTBa.

Bo-nepBbix, 60bWMHCTBO 3aKpbITbIX 30H COAEPXAT MHOIO UCTOYHMKOB yTeYKN. B TO e BpeMst UMeTb
MHOXEeCTBO HE6O0/bLUNX B3PbIBOOMACHbIX 30H B MOMELLEHNAX, KNacCudUUMpoBaHHbIX Kak B3pbiBo6e3onacHble,
He peKoMeHAYyeTCA.

Bo-BTOpbIX, NMpU yTeuKkax, KOTOpble XapaKTepHbl A4 KJ'IaCCVICbVIKaLI,VIVI 30H, eCTeCTBEHHAsA BEHTUNAUMNA HACTO
6biBaeT He4OCTAaTOYHOM Aaxe Ha OTKPbITOM BO34YyXe.

B TpeTbux, HepaunmoHanbHO MHTEHCUMBHO NPOBETPUBATL CPEACTBAMM UCKYCCTBEHHOW BEHTUNALUM Bonblune
noMeuleHun4a.

O6beM V. He xapaKTepu3yeT BpeMsi, B TeYEeHNE KOTOPOro B3pbIBOOMACHas CMeCb NpoAo/XaeT CyLecTBoBaThb
nocsne npekpaweHns yTeukm npm BB ypoBHe, HO OH aBAseTca TakmM dakTtopom npu BC unam BH ypoBHSAX
BEHTUNALNN.

YposeHb CB gomxkeH BO34EeNCTBOBaTb Ha paccenBaHMe yTeukun roptoyero rasa unm napa. Bpemsa paccemBaHus
BSprBOOnaCHOP’I CMeCu rnocne yCcrtpaHeHunsa yTedkn A0JIKHO 6bITb TaKMM, YTOObI BbIMOAHAINCH YCnoBUA 30HbI
Knacca 1 wam 2 B 3aBUCMMOCTM OT TOro, SIBASIETCS SN CTeNeHb YTEUKHN nepBon nnun BTOpOVI.



[onyckaeMoe BpeMsi paCCeEMBaHUSA 3aBUCUT OT OXMAAEMON YACTOTbl YTEUKM U ANUTENbHOCTU KaXA0W YTeUKU.
O6beM V: yacTo 6biBaeT MeHblle 06beMa N060IM 3aKpbITOM 30HbLI. B 3TOM criyyae gonyckaeTtcs
KnaccudurumpoBaTb Kak B3pbIBOOMACHYH TOJIbKO YacTb 3aKpbITOW 30HbI. B psae cnyyaeB o6beM V: MoxeT
6bITb TaKUM e, Kak 06bEM 3aKPbITON 30HbI. TOrAA BCIO 3aKpbITYt0 30HY KlaccudULMpyOT Kak
B3PbIBOOMACHY!IO.

Ecnn TpeboBaHMA K 30HE He yA0BNETBOPSIOTCS, TO YPOBEHb paccMaTpmsatoT kak BH. MNpu yposHe BH
rmnoTeTnyeckmi o6bvemM V: yacto 6biBaeT paBHbIM UM 60nblMM, 4eM 06beM 3aKpbITOM 30HbI. YpoBeHb BH Ha
OTKPbITbIX MPOCTPAHCTBAX MPaKTUUYECKU HEe BCTPEYaAETCs, 3a UCKJIIDUEHMEM CllyYaeB Hannuusa nperpajg
BO34YLIHOMY MOTOKY, Hanpumep B siMax.

B.5 IOTOBHOCTb BEHTUASALUMU

[OTOBHOCTb BEHTUNSALMN OKa3blBaAET BAUSHMNE Ha 06pa30BaHM€ n npucyTcrteme BprIBOOI'IaCHOVI CMeCu.
[MO3TOMY rOTOBHOCTb BEHTU/IALMN TaKXeE A0SKHA YUUTLIBATLCA MPU ONpeaeneHnmn Kriacca 30Hbl.

Mo rOTOBHOCTM BEHTUIALMIO Pa3AensioT Ha TpY YPOBHS (CM. MpUMepbl B NPUIoXeHnn B):
- XOpOLUas - BEHTUIAUMSA MPUCYTCTBYET MOCTOSIHHO;

- CpeaHsis - BEHTUISAUMS NPUCYTCTBYET NpU HOPMasibHbIX YCNOBUSIX 3KCMnyaTaumm. [lonyckatoTcs ee
nepepsbIiBbl NPU YCIOBUKN, YTO OHW HEYaCTble U KpaTKOBPEMEHHbIE;

- Nnoxaqa - BEHTUNAUNA, HE OTBEYaloWwasn TDEGOBaHVIﬂM nepBoro n BTOporo ypoBHsA rotToBHOCTH, Npu 3TOM
ANUTenNbHble ee NepepbiBbl HE OXKAAKTCA. ECM roTOBHOCTb He OoTBevaeT Tpe6OBaHVIF|M AaXe TpeTbero
YPOBHSA, TO TaKad BEHTUNAUNA HE MOXET paCCMaTpuBaTbCA KaK BEHTUNALNA 30HbI.

a) FOTOBHOCTb NMpW eCTECTBEHHOW BEHTMASLNMU

[na Hapy>XHbIX YC/TOBUI OLEHKA BEHTUSALMM OCHOBbLIBAETCS Ha NpearnosiaraéMoin MMHUMaNbHOW CKOPOCTHU
BeTpa 0,5 M/c, KOTOpasi CYLEeCTBYET NPaKTUYECKM NMOCTOSIHHO. B 3TOM Cryyae roToBHOCTb BEHTUNSALMN
ABNSIETCS XOpOLUen.

6) MOTOBHOCTb MPU UCKYCCTBEHHOW BEHTUNSALUN

Mpn oueHKe roTOBHOCTU MCKYCCTBEHHON BEHTUNALMN HEO6XOAUMO NPUHMMATbL BO BHMMaHWe HaAeXHOCTb
o60opynoBaHUA 1 rOTOBHOCTb, HanpuMep, aBapuiiHbIX BEHTUISTOPOB. X0opoLlas roTOBHOCTbL obecnedunBaeTcs,
ecnun Npu aBapusaix aBTOMaTUYECKM BKJIKOYAKOTCS 3amnacHble BeHTUNATopbl. O4HaKo ecnu npeayCcMoTpeHbl
cpeacTBa NpeAoTBpaLLEeHNsl YTEUKU FrOpoYero BewecTsa Npu BbIXoAe U3 CTPOs BEHTUNATOpPa (Hanpumep,
NoCpeACTBOM aBTOMaTUYECKOM OCTAHOBKW TEXHOJIOMMYECKOro npolecca), To Knaccudukaumio BEHTUNALUN,
YCTaHOBJ/IEHHYIO ANa paboTaloWmnx BEHTUNATOPOB, MEHATb He TpebyeTcs, T. €. FOTOBHOCTb MOXHO CUYMTaTb
XOpOLLen.

B.6 MNpakTuueckune ykasaHums

CBsA3b MeXAy NapamMeTpaMm BEHTUISILUM U K1TaCCOM B3PbIBOOMACHOM 30HbI A5 YTeYEK pa3fIM4yHON CTEMNEHMU
nokasaHa B Tabnuue b. 1. MNpuMepbl pacyeToB NapaMeTpoB, HEOOXOAMMbIX ANS YCTaHOBIEHUSA Kacca 30HbI,
npueBeneHbl B pasgene b.7.

Tabanua b.1 - BEHTUNAUMS U KNacC B3pbIBOONACHOM 30HbI

CreneHb YpoBeHb BEHTUASALUU
yTeukmu BB | BC | BH
FoToBHOCTb
Xopowas CpepHsasn Mnoxas|Xopowasa|CpeaHsas|Mnoxas| Xopowas,
cpenHsan
uwnm
naoxas
MocTosiHHasA (3oHa knacca 0 MM) |(3oHa knacca 0 MM) |(3oHa |30Ha 30Ha 3oHa 3oHa
(HenpepbiBHas) knacca |knacca 0 |knacca O |knacca |(knacca 0
0 NM) 0




BapbiBo6e3onacHas|3oHa knacca 2V 30Ha 30Ha 30Ha
Knacca Kflacca 2 |knacca
1Y 1
Mepsoi (3oHa knacca 1 MM) ((3oHa knacca 1 NM) |(3oHa |30Ha 30Ha 30Ha 30Ha
cTeneHun Knacca |knacca 1 |knacca 1 |knacca |knacca 1
1 NM) + 1+ nimn 02
B3pbiBo6e3sonacHas®)|3oHa knacca 2V 30Ha 30Ha 30Ha
Knacca Knacca 2 |(knhacca
2Y 2
BTtopon (3oHa knacca 2 MNMM) ((3oHa knacca 2 MNMM) |3oHa 30Ha 30Ha 30Ha 30Ha
cTeneHu Knacca |Kkfnacca 2 |kfnacca 2 |knacca |knacca 1
2 2 (BO3MOXHO
B3pbiBo6e3onacHasy)|B3pbiBo6esonacHas? 30Ha
Knacca
0%)

U Cumeonbl OMM, 1MM 1 2MM 03HaualoT, YTO U3-3a HA/IMYMS UCTOUYHMKA YTEUKM 30HbI knaccoB 0, 1 u 2
CYLLECTBYIOT, HO OHWN UMEIOT NMpeHebpexmnmMo Manble pasMepsbl.

2 30Hy Kknacca 0 NPUHMMALOT B C/lyYae, eciv BEHTUASLMS HAacToNbKo cnabast M yTeuka TakoBa, YTo
B3pbIBOOMNACHAsi CMECb NPUCYTCTBYET NPaKTUUYECKN NMOCTOSHHO (T. €. NpUGINXKEHNE K YCNOBUSIM OTCYTCTBUS
BEHTUNALNM).

NMpuMeuyaHme - 3HaK «+» 03HA4YaeT, YTO 30Ha HM3KOro knacca (Hanpumep, knacca 0) okpyxkeHa 30HOM 6onee
BbICOKOro KJacca.

5.7 PacueTtbl ypOBHSI BEHTUASALUUN

Pacuet N2 1

Xapakrepnuctmka yTedku

Foptoyee BeLecTBO: napbl To/yona
NCTOYHUK yTEeYUKU NoBpPEeXAEHHbIN dnaHey,
HWXXHWIA KOHLEHTpauWoHHbIN Npegen BocnaamMeHenus (HKMB) 0,046 kr/m> (1,2 06bEMHbIX %)
CTeneHb yTeuku NoCTosiHHas (HenpepbiBHas)
KoadduumeHT 6e3onacHocTn k 0,25 -

2,8 " 10" kr/c
MNHTEHCMBHOCTb YTEYKM {ﬂGI&f’}mm{

XapaKTepuctmka BEHTUSLNU

3aKpbiTOE noMmelleHmne

KpaTHOCTb BO3Ayx006MeHa ¢ 1/4 (2,8 10 /o)
KoadpduumeHT abPeKTMBHOCTU paccemBaHmsl B3pblBOOMACHOM cmecu f 5

Okpy>xatowasa Temnepartypa T 20 °C (293 K)
TemnepaTypHbIn KoadduumeHT (T/293 K). 1

MnHMManbHbIN 06bEMHBIN pacxos CBeXero Bo3ayxa

C(AGHAfY, T 2,810 293

(AP P hE), = = o =2.4.107
k- HRETIP 293 0,25.0,046 293 /e,
f'mnoteTnyecknin obbvem V;
&
V. = SV Ay 5.2,4.1?4 43107
¢ 2,8-10 i

BpeMs cyluecTBOBaHMS B3pbIBOOMACHOIM CMecH B AaHHOM MpUMEpEe He PacCYUTLIBAOT, T. K. €ro He MPUMEHSIOT
ANS OLLEHKM MOCTOSIHHOW yTeuKM.




3akn4eHne

MMnoTeTnyeckmn 06beM Vi He3HAUUTENbHbIN. YpoBeHb BEHTUISAUMKN CneayeT paccMaTpuBaTbh Kak BbICOKMIA MO

OTHOWEHNK K NCTOYHUKY YTEUKWN.

Pacuet N2 2

Xapakrepucrtmka yTedku

[optoyee BeLecTBo:

napbl ToJ1yona

MNCTOYHUK yTEYKHN

NOBpPEeXAEHHbIN (daHew,

HWXXHWIA KOHLEHTpauuoHHbIN Npegen BocnnameHenus (HKMB)

0,046 kr/m> (1,2 06beMHbIX %)

CreneHb yTeyku BTOpas
KoadhdunumneHT 6esonacHoctn kK 0,5
2,8 "~ 10 kr/c

(MG AL),,

MHTEHCUBHOCTb YTEYKHU

XapaKTepuctuka BEHTUSLNU

3aKkpbiTOEe noMmeLlleHmne

KpaTHOCTb BO3Ayx006MeHa ¢ 1/4 (2,8 10 /o)
KoaddunumeHT apheKTUBHOCTM paccemBaHus B3pbiIBOONACHOW cMecu f 5
Okpyxatowas Temnepartypa T 20 °C (293 K)
TemnepaTypHbIn KoaddunumnenT (T/293 K). 1
MWHMManbHbIN 06bEMHBIN pacxos CBeXero Bo3ayxa
-5
(A A, = (MG &)y T _ 2,810 293 12107
k-HKITP 293 0,5.0,046 293 w/e.
fmnoteTnyeckunii obvem V-
—4
v - FUV Aty 52,4 12 35
¢ 2,8-10 "
BpeMsi cyuwecTBoBaHuUs
izi-ln HKHP-kzj_lnl,E-D,ﬁz 25,6
¢ X, 1 100 .

3ak/ioyeHune

FMnoTeTndyecknin 06beM V; 3HaUUTENbHbIN, HO OH MOXET U3MEHSTbCA NOA AENCTBMEM BEHTUNALMU. Ha 3TOM
OCHOBAHMM YPOBEHb BEHTUISILUN pacCMaTpPUBalOT KakK CPeAHNN OTHOCUTENbHO UCTOYHUKA. OgHaKo
B3pbIBOOMACHas CMeCb NMPUCYTCTBYET A0JIr0, MO3TOMY YCNIOBUS 30HbI KJlacca 2 He MOryT 6bITb BbIMOJIHEHbI, U
30HY HEO6XOAMMO OTHECTM K knaccy 1.

Pacuet N2 3

XapakTepuctuka yTeuku

[optoyee BeLlecTBo: nponaH

MCTOYHUK yTEYKH conno Aangd 3anojHeHUA KaHUCTpPbI

HWXHWIA KOHLUEHTpauuoHHbIN Npegen socnnameHeHus (HKMB) 0,039 kr/M> (2,1 06beMHbIX %)

CTeneHb yTeuyku nepsas

KoadhdunumneHT 6esonacHocTn kK 0,25




(AGH AL),

MHTEHCUBHOCTb YTEYKHU

0,005 kr/c

XapaKTepuctmka BEHTUASLMU

3aKpbiTOe nomeLlleHmne

KpaTHOCTb BO3ayX006MeHa ¢ 20/4 (5,6 ~ 107 /c)
KoadhdnumneHT achhekTMBHOCTM paccemBaHmns B3pbIBOONACHOM cMecu f 1
Okpyxatowasa temnepartypa T 35 °C (308 K)
TeMmnepaTypHbIn KoaddunumnenT (T/293 K). 4,05
MUHUManbHbIN 06BbEMHbIN pacxos CBeXero Bo3ayxa
(AT Ag),, = (ACFIALY _ T _ 0,005 _ 308 —0.6
k- HKTIP 293 0,25.0,039 293 /e,
mnoteTnueckunii obvem V;
V.= SV Ay, 1-[1,63 11108
¢ 5,6-107 "
BpeMsi cywecTtBoBaHMs
g:i.m HETIF & :—_1. “ 2,1-0, 25 0,26
c X, 207 100 .

3akn4yeHne

fmnoteTnyecknii 06bLEM 3HaUUTENbHbBIN, HO OH MOXET M3MEHSATbCA NoA AeNCTBMEM BeHTMAsUMK. Ha aTom
OCHOBaHMN YpOBEHb BEHTUAALMM pacCMaTpMBatoT Kak CpeaHUiA OTHOCUTENbHO UCTOYHKUKA. MNpn BpeMeHun
cywecTtsoBaHusa 0,26 4 ycnoBus 30HbI Knacca 1 He MOryT 6bITb BbINOAHEHbI, €C/IN 3arnoJIHEHNE KaHUCTPbI
nponcxoanT 4acTo.

Pacuet N2 4

Xapakrtepnctmka yTedku

optoyee BellecTBo aMMuak (ras)

MCTOYHMK YTEeYKHU KnanaH ncnapurtens

HW)XHUIA KOHLEHTPaUWOHHbIN Npeaen BocnaameHenus (HKMB) 0,105 kr/mM> (14,8 06beMHbIX %)

CTeneHb yTe4uku BTOpas
KoadbdunumneHT 6e3onacHocTn kK 0,5
5107 kr/c

(MG AL),,

MHTEHCUBHOCTb YTEYKMU

XapaKTepucTnka BEHTUASLNN

3aKkpbITOE NoMeLLeHue

KpaTHOCTb BO34yx006MeHa ¢ 15/4 (4,2 ° 1073 /o)

KoadpduumeHT ahdeKTMBHOCTN paccemBaHns B3pbiBOOMACHOM cmecu f 1

Okpy>xatowasa Temnepartypa T 20 °C (293 K)

TemnepaTypHbIn KoadduumeHT (T/293 K). 1

MUHUManbHbIN 06bEMHbIN pacxos CBeXero Bo3ayxa




C(AGIAf,, T 510°% 293

(AFTAL) . = = = =9.5.107
ko HETIF 293 0,25.0.03%9 293 w3/c.
M'MnoteTnyecknin obvem V;
-5
v - SV TA gy _ 1.9,5.1:23 _ 002
c 4,2.10 2
BpeMmsa cyuwectBoBaHusA
ﬁ:i-ln HETIP & =—_1_1n 14, 8. 0.5 —0.17
€ Xﬂ 15 100 4y (10 MuH).

3aknto4eHne
mnoteTnyecknin o6bvem V. He3HauYUTENbHbIN.

YpoBeHb BEHTUASILMN CneayeT paccMaTpuBaTh Kak BbICOKMA OTHOCUTENbHO MCTOYHWKA, U HA 3TOM OCHOBaHUMU
30Ha A0/MKHA 6bITb OTHECEHa K B3pbiBO6e30MacHbIM.

OpHako ntoboe anekTpoobopynoBaHme, pacrnosoXeHHoOe B HenocpeaCcTBEHHOM 6/1M30CTU K KnanaHy, AO0MKHO
COOTBETCTBOBaTL TpeboBaHUAM K 371eKTPoo60opy0BaHUIO ANS 30HbI Knacca 2 (cM. Tabnuuy 6.1).

Pacuet N2 5

Xapakrepnuctmka yTeuku

[optoyee BewecTBo nponaH (ras)
NCTOYHUK yTeYKHM YMJIOTHEHWE KOMMpeccopa
HWXXHWI KOHLUEHTPaUMOHHbIN npeaen BocnaamMeHenms (HKIMB) 0,039 kr/M* (2,1 06beMHbIX %)
CreneHb yTe4yku BTOpas
KoadbdunumneHT 6e3onacHocTn kK 0,5

0,02 kr/c
MNHTEHCMBHOCTb YTEYKMN {ﬂGIﬂ‘ﬁ}mﬂx

XapaKTepuctmka BEHTUSLNUN

3aKkpblToe noMeLLeHue

KpaTHOCTb BO3ayxoobMeHa ¢ 2/4 (5,6 ~ 10™ /o)
KoagpduumeHT 3pPeKTMBHOCTU paccemBaHus B3pblBOONAaCHoOM cmecu f 5

Okpy>xatowasa Temnepartypa T 20 °C (293 K)
TemnepaTypHbIn KoadduumeHT (T/293 K). 1

MuHMManbHbI 06bEMHBIN PacXo[ CBEXEro Bo3ayxa

(bFih,, =BG Ay T 002 293
ke HEIIP 283 0,5.0,038 293

m3/c.

'mnoteTnyecknin obvem V;

Vrzf(wfaz)mh: 5-1,0i=9200
c 5,6-10 3

BpeMsi npucyTCTBUS




—f  HKIP.k -5 21.0.5
S P P it
c X P 100

0

£

3akn4yeHne

=114

B nomeuieHuun, Hanpumep pa3mepamum 10 * 15 * 6 M, runoteTnyeckmii o6beM V. NnpeBbILLAET 06BbEM

NnoMeELWEHNA, N B3pbIBOOMNAacHaa CMECb CyLWECTBYET MOCTOAHHO.

YpoBeHb BEHTUISLMM pacCcMaTpMBatoT Kak HU3KMN OTHOCUTENbHO UCTOYHMKA.

Pacuet N2 6

Xapakrepuctmka yTedku

[optoyee BewecTso

MeTaH (ras)

NCTOUYHUNK yTeukun

coeauHuTenbHaa MydTa

Tpybonposoaa
HW)XHWIA KOHLEHTpauuoHHbIN Npegen BocnaamMeHenus (HKMB) 0,033 kr/M> (5 06beMHbIX %)
CTeneHb yTeuyku BTOpas
KoaddunumeHT 6e3onacHocTn k 0,5

1 kr/c
MNHTEHCUBHOCTb YTEYKMU {&Gf&f’)mm{
XapaKTepuctmka BeHTUASLUN
Hapy>Hble ycnosus
MnHMManbHas CKOpOCTb BeTpa 0,5 m/c
KpaTHOCTb BO3ayxoobMeHa ¢ >3 107 /c
KoadbdnumneHT achdheKkTMBHOCTM paccenmBaHmns B3pbiBOONACHOM cMecH f 3
Okpyxatowasa Temnepatypa T 15 °C (288 K)
TeMmnepaTypHbIn KoadduumeHT (T/293 K). 0,98
MUHUManbHbIN 06BbEMHbIN pacxo CBeXero Bo3ayxa

G A, T 1 288

(A A, =

f'mnoteTnyecknin obvem V;

FEAVIAD,, 3593

k HKTIF 293 0.5 0,033 203

W, = = — = 5800
o 210
BpeMs npucyTcTBMS (MakcUManbHoe 3HaveHue)
= HKIOP-k_ -3 | 50,5
o A 0,03 100

i

3ako4yeHune

E

m3/c.

M~

=370

mnoteTnyeckunii 06veM V. 3HaUUTENbHBLIA, HO MOXET U3MEHATLCS No4 AEACTBMEM BEHTUNSLMN.

CyLiecTBoBaHMe B3pbIBOOMNACHOW CMECU - KPAaTKOBPEMEHHOE.

YpoBeHb BEHTUNSAUNN CNefyeT pacCMaTpuBaTh Kak CpefHUIA OTHOCUTENbHO MCTOYHMKA.

Pacuer N° 7




XapaKTepucTuka yTeuku

optoyee BeLLecTBO: napbl Tonyona
NCTOYHUK yTEYKHN NoBpEeXAEHHbIN dnaHey,
HWXXHWIA KOHLEHTpaunoHHbIN Npegen BocnnameHenus (HKMB) 0,046 kr/m> (1,2 06beMHbIX %)
CTeneHb yTeyku BTOpas
KoadhdununeHT 6e3onacHocTn kK 0,5 .

6 " 10 kr/c
MNHTEHCUBHOCTb YTEYKMU {ﬂGIﬂﬁ)mﬁx

XapaKTepuctmka BEHTUSLMU

3aKpbiTOe nomeLlleHmne

KpaTHOCTb BO3ayXx006MeHa ¢ 12/4 (3,33 ~ 1073 /o)
KoadhdpunumneHT achhekTMBHOCTM paccemBaHmns B3pbIBOONACHOM cMecu f 2

Okpyxatowasa Temnepartypa T 20 °C (293 K)
TeMmnepaTypHbIn KoaddunumnenT (T/293 K). 1

MWHMManbHbIN 06bEMHBIN pacxos CBeXero Bo3ayxa

(AGIAS,, T 6107 293

(AFTALD, = = T = 26107
k- HEAFE 252 050046 293 w3/c.
fmnoteTnyeckunii obvem V-
-3
V. - AT Ay 2-26-1[]_3 157
¢ 3,33.10 o
Bpems cywiectBoBaHUSA
z:i-ln HKHP'kzﬁ.m 1,2-0,5: 0.85
€ XD 1z 100 4y (51 muH).

3ak/ioyeHune

MnoTeTnyecknin 06veM Vi 3HaUNTENbHbBIN, HO OH MOXET M3MEHATLCS NoA AeACTBMEM BEHTUNSAUMU. YPOBEHb
BEHTUAUMN CrieayeT paccMaTpmBaTb Kak CPeAHUN OTHOCUTENIbHO UCTOYHUKA.

M3-3a Manoro BpeMeHu CyLLecTBOBaHUSA B3PbIBOONACHOM CMECUM MOXHO MPUHSATL, YTO YCNOBMSA 30HbI Knacca 2
BbIMO/THAOTCA.

NMPUNIOXEHUE B
(cnpaBoyHoe)
MpumMmepbl knaccudmkaymm B3pbiBOONACHbIX 30H

B.1 [Ansa knaccudmkaumm 30Hbl TPEOYETCA 3HaHME XapaKTePUCTUK BbICBOGOXAAEMbIX FOPHOYMX ra30B U
XWAKOCTEN, a Takxke pabounx XxapakTepUCTMK TEXHOMOrMYeckoro o60pyaoBaHMsa 1 ero YacTei B
onpeaeneHHbIX YCI0BUAX 3KCnyaTauuu. Mo 3Tol NpMUYMHE B HACTOSILLEM CTaHAApTE He MPUBOAUTCS
onuncaHme BCEro BO3MOXHOMO PasHoo6pasms TEXHOMNOrMUYECKoro 060pyA0BaHMs U CBOMCTB
nepepabaTbiBaeMbIX roptoumnx sewecTts. MNpreBeaeHHble NpMMepPbl NoA406paHbl TakMM 06pasoM, YTOObI
nokasaTtb 06LWMii NOAX0A K KnaccuduKaumnm B3pbIBOONACHbIX 30H, B KOTOPbIX NMPUCYTCTBYIOT roptoumne
BELLECTBA B BUAE XMAKOCTU, COKWXKEHHOMO rasa, napa uamv rasa, o6pasyoLimx B3pbIBOONACHY CMECh C
BO34YXOM B OMNpeAeneHHbIX KOHUEHTpaLuusXx.




B.2 MNMoka3saHHble Ha pPUCYHKax pacCcTOsHWUS, B NpeAenax KOTOpbIX CYLLEeCTBYOT B3PbIBOOMACHbIE 30HbI,
onpefeneHbl AN KOHKPETHbIX YCTAaHOBOK. MapaMeTpbl yTeuek ycTaHaBAMBaNNCh UCXOAS U3 XapaKTepPUCTUK U
KOHCTPYKTMBHbIX AaHHbIX TEXHOIOrMYECKOoro o6opyaoBaHnsa. OTW AaHHble He SBASIOTCA YHUBEPCabHbIMU,
MOCKOJbKY Takue haKTopbl, KaK KOIMYECTBO FOpOYero MmaTepuasna, BpeMs BblAeNEHUS, AaBNEHWE,
TeMnepaTtypa u agpyrue napaMeTpbl, OTHOCALUMECA K TEXHONOMMYECKOMY 060pYAOBAHMNIO U
nepepabaTbiBaeMbIM roOplOUYNM MaTepuanaM 1 BAUSIOWME Ha KNacCUbUKaLMIO 30HbI, AOSKHbI
paccMaTpMBaTbCs C YYETOM 0COBEHHOCTEN B KaXAOM KOHKPETHOM cfiyyae. TakuMm o6pa3oM, STU NpuMepsl
AaloT Nnwb obwmne NpeacTaBNeHUs 0 TOM, Kak U KakuMe napaMeTpbl clefyeT yunTbiBaTb Npu knaccubumkaumm
B3PbIBOOMNACHbIX 30H.

B.3 [laHHble NO KnaccaM u pasMepam 30H, NOJIyYEHHble HA OCHOBaHMKM TpeboBaHWI, coaepXallmnxcs B
oTpacneBblX Npasuaax (HopMax), MOryT OT/IM4aTbCs OT AaHHbIX, MPUBOAMMBIX B HacTosLWeM CTaHaapTe.

B.4 OCHOBHOM Lenbio NPUBOANMBIX MPUMEPOB SABASETCSA He X NpsMOe UCNOoAb30BaHWe Ana knaccmdbukaumm
30H, a nnnrcTpauuns o6wmx peE3ynbTaToB, KOTOPbIE MOTYyT 6bITb nony4yeHbl Ha NPakKTUKe B pa3/INYHbIX
YCNOBUAX NpU UCMOb30BaHUM peKOMeHA4aumMn n MeToA40B, CoAepXallmMxcsa B HacToaweM ctaHaapte. Kpome
3TOr0 OHM MOryT 6bITb NONE3HbI ANS pa3paboTkn APYrMxX HOPMATUBHbIX AOKYMEHTOB NO Knaccudukaumm 30H.

B.5 YuncnoBble AaHHble, UCMOJIb30BaHHbIE B MpMUMepax, B3ATbl UM 6/IM3KO COMNAacyoTcs C AaHHbIMK,
CcoAepXalMMUCS B Pas3/IMUHbIX HAaLMOHaNbHbIX UM OTPAC/EBbIX NpaBunax (HopMax). TU AaHHbIE HOCAT
pekoMeHAaTeNbHbIM XapakTep.

B.6 [pn ncnonb3oBaHWMM Ha NpakKTUKe NPUMEPOB U3 HaCTOSLWero ctaHaapTa ans KJ'IaCCVICbVIKaLIMVI 30H B
KaXXAoM cnydae AO/DHKHbI y4YUTbIBaTbCA KOHKPETHbIE 0CO6EeHHOCTH.

B.7 Pe3synbTaTbl knaccudurkaumm 30Hbl HOCSAT, Kak MpaBuio, OTHOCUTENbHbLIN XapaKTep, NOCKOJIbKY He BCe
napaMeTpbl, KOTOPbIE BIUSIOT Ha KJlacC U pa3Mepbl 30Hbl, AAXe eC/IN OHU YCTaHOBMEHbI, MOTYT 6bITb
onpeaeneHbl KOIMYECTBEHHO. M03TOMY AN NMOBbIWEHUS TOYHOCTU PE3ysIbTaToB MO Khaccudurkaumm 30H
Heob6X0AMMO KakK MOXHO MOJIHEE OMNpeAennTb napaMeTpbl (MO COCTaBy U KOJIMYECTBEHHO), KOTOpbIE
0OKa3blBalOT BINSIHME Ha KNaccC 30HbI.

Mpumep N1

Hacoc ansa nepekayku roproven >XMaKoOCTH, YCTaHOBJIEHHbI CHapy>X1U Ha YPOBHE 3eMJIn

[pexaxusin xonopey

m - 30Ha Knacca 1; m ®

- 30Ha Knacca 2; - UICTOYHUK yTeuKu

OcHOBHble (haKTOpbl, BAMAOLWIME Ha K1AcC U pasMep 30Hbl

YcTaHOBKa U npouecc

BeHTnnauusa:

™n ecTecTBeHHas, WCKYCCTBEHHas
YPOBEHb cpeaHumn BblCOKMI*
rOTOBHOCTb njaoxas, cpeaHss




MCTOYHUK yTEeYKHU:

CTeneHb yTe4yku:

YNJIOTHEHME HACoCa

nepeBasa n BTopas

[optoyee BeLecTso:

TeMnepaTtypa BCMbIWKK

HWXXE TeMnepaTypbl NPoLEcca M oKpyXalulen cpeasbl

NJOTHOCTb Mapa

6osblle, YeM y BO3a4yXxa

* MNoToK BO34yXa OT BEHTUNISTOpa NPMBOAHOIO ABUraTesnst Hacoca

C y4eToM NpuBeaeHHbIX NapaMeTpoB ANS Hacoca NPouM3BOAUTENLHOCTbLI0 50 M3/u, paboTaloLlero Npu HU3KOM

AaBNeHWNN, nony4dyeHbl cnegyrowme 3Ha4eHnsa pa3sMepPoB 30HbI:

a

b

1 M OT YpPOBHS 3eMNu.

3MB rOPpU30HTaZIbHOM HanpaB/I€EHNN OT UCTOYHUKa YTEUKHU,

NMpuMeuyaHue - Bnarogapsi 60/bLWOMY pacxody Bo3ayxa pa3Mepbl 30Hbl Kflacca 1 He3HauuTeNbHble.

Mpumep N°2

Hacoc ana nepekauyku roploqeﬁ XNAKOCTH, YCTaHOBﬂeHHbIVI CHapy>X1 Ha yYypoOBHe 3eMJ1n

YpoBeHs

3emnum
!

m - 30Ha knacca 1;

[dpexaxHbin konogey

w4

- 30Ha Knacca 2;

- UCTOYHUK YTEYKU

OCHOBHble CbaKTOpr, BANAKOLWNME HA KNaCC U pa3Mepbl 30HbI

YcTaHOBKa y npoLecc

BeHTnnauusa:

™nN MCKYCCTBEHHas
YPOBEHb cpeaHui
rOTOBHOCTb cpegHss

MCTOYHUK yTEYKHN:

I

CTeneHb yTeuyku:

YyNJIOTHEHWE Hacoca (canbHUK) U yXa Ha YpOBHE Mnosia

nepBagd U BTopas

[optoyee BeLlecTBo:

TeMNepaTypa BCMNbIWKN

HWXXe TeMnepaTypbl Npouecca

NJOTHOCTb Napa

6osblue, YeM y BO3AyXa

C y4eToM NpuBeeHHbIX NapaMeTpoB ANs Hacoca Npou3BoAUTENbHOCTbIO 50 M3/y, paboTatolwero Npu HU3KOM

AaBJieHN, Nony4eHbl cnegyroume 3Ha4v4eHuns .




a = 1,5 M B ropM3oHTasIbHOM HanpaBleHUN OT UCTOUYHUKA YTEUKMU;
b =1 ™M OT ypoBHS 3emMnu;
C = 3 M B rOPU30HTaSIbHOM HanpaB/ieHUM OT UCTOYHMKA YTEUKMU.

Mpumep N2 3

BbINyCKHOM KJlanaH BbICOKOro AaBJ/ieHNs TEXHOJIOMMYECKOro pesepByapa, YCTaHOBJIEHHOIO Ha
OTKpbITOM BO3AyXe

s
m - 30Ha knacca 1; , A - 30Ha Knacca 2; ®

- UCTOYHUK YTEYKU

OcCHOBHble (haKTopbl, BAMSIOLWME HA KIAacC M pa3Mepbl 30HbI

YcTaHOBKa 1 npouecc | |

BeHTnnauusa:

™nN eCcTecTBeHHas

YPOBEHb cpeaHui

rOTOBHOCTb XopoLias

MNCTOYHUK YTEYUKMU: CTeneHb yTeYKMU:
BbIMYCKHOE 0TBEPCTUE KNanaHa nepsas

optoyee BeLeCTBO: 6eH3uH

NJOTHOCTb Napa 6o/blUe, YEeM Yy BO3AyXa

MNCTOUYHMK yTeuku (BbINMYCKHOE OTBEPCTME AMAMETPOM 25 MM)

C yuyeToM npuBeaeHHbIX NapaMeTpoB ANS AaBneHus B pesepByape ~ 0,15 MMa (1,5 atn) nony4yeHsl
cneayolmne 3HayeHns pa3sMepoB 30HbI:




Q
1]

3 M BO BCeX HanpaBieHMAX OT UCTOYHUKA YTEUKU;

b =5 M BO BCeX HamnpaB/iIEHUAX OT UCTOYHMKA YTEYKM.

Mpumep N°4

KnanaH c6poca roproyero rasa, yCTaHOBJIEHHbIW Ha 3aKpbITOM yuyacTke Tpy6onpoBoaa

.

Yposens

W

L/
. - UICTOYHUK YTEYUKH; ,/I/‘

- 30Ha knacca 2

OcCHOBHble (haKTOpbl, BAMSIOLWINE Ha KNACC U pa3Mepbl 30HbI

YcTaHOBKa 1 npouecc | |

BeHTunauus:

™nN eCcTecTBeHHas
YPOBEHb cpeaHui
rOTOBHOCTb cpeaHss
MCTOYHUK YTEYKN: CTeneHb yTEeYKHU:
YNJ0THEHME LWTOKA KaanaHa BTOpas

[optoyee BeLlecTBo:

ras nponaH

NJOTHOCTb rasa 6o/blue, YeM y BO3AyXa

C yyeToM npuBeneHHbIX NapaMeTpoB B3pbIBOOMNACHasA 30Ha HaXoAUTCSA Ha pPacCTosiHMKM @ = 1 M BO BCeX
HanpaBneHnax oT UICTOYHUKa YTEYKN.

Mpumep Ne5

YCTaHOBJIEHHbIW BHYTPU NOMeELLEHUA pe3epByap, KpbIlKa KOTOPOro nepuoanyYeckn oTkpbiBaeTcs.
Foproyasn >xMAKOCTb 3aKaunMBaeTCs B pe3epByap U BbiKauMBaeTCs U3 HEro yepes cBapHble
Tpy6onpoBoabl, NpUcoeAUHEHHbIe K pe3epByapy dpsiaHuamMm
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Operaxxuin xonoaey

Yposexs
3aMNn

TexHonoru4ecxan cpena

- 30Ha knacca 0;

m - 30Ha knacca 1;

v

- 30Ha knacca 2

OcHoBHble (haKTOpbl, BAMSAIOWMNE HA KJIACC U pasMep 30HbI

YcTaHOBKa U npouecc

BeHTunaums:

T™n MCKYCCTBEHHad

YPOBEHb cpenHwuii BHe pesepByapa;
HU3KWMIN BHYTPW pesepByapa

rOTOBHOCTb xopoulast

NCTOYHUK YTEUKHU: |

CTeneHb yTeuku:

MOBEPXHOCTb XWAKOCTU B pesepsByape

NoCTosiHHas (HenpepbiBHas)

OTBEpPCTUE B pesepsyape nepsas
pacrnjeckvBaHe Uan yTeyka 0KoJo pesepsyapa BTOpas
loptoyee BeLecTso: 6EeH3MH

TeMnepaTtypa BCMNbIWKN

HWXKe TeMnepaTypbl Npouecca u
OKpYyXaloLlen TeMnepaTypbl

NJIOTHOCTb Napa

6o/blle, YEM Y BO3AYXa

C Y4Y€TOM NMpMBEAEHHbLIX AaHHbIX B3pblIBOOMNACHad 30Ha MMEET cneayrulmne pa3sMepsbl:

a=
b =1 M Hag UCTOYHMKOM YyTeUKu;

Cc = 1M B ropu3oHTasIbHOM HarnpasneHUu;
d = 2 M B rOpM30HTa/IbHOM HanpaBneHuu;
e = 1 M Hag ypoBHEM 3eM/In.

1mB FOPU30OHTA/IbHOM HanpaB/EHNN OT UCTOYHUKA YTEUKMU,;




MNpumep N2 6

FpaBMTaLUMOHHBLIA cenapaTop HechTn/BoAbl, YCTAaHOBJIEHHbIW CHapy>Xu Ha NOBEPXHOCTU 3eMJIn

Yooaenun

© 3emn

SISy 7 7 T <L ) =
' T

COO0O00O00000C

L/
- 30Ha knacca 0; - 30Ha Kknacca 1; - 30Ha knacca 2

OcCHOBHble (haKTOpbl, BAMSIOLWMNE Ha KJ1AcC U pa3Mepbl 30HbI

YcTaHOBKa M npouecc

BeHTnnaums:

™nN ecTecTBeHHas

YPOBEHb cpeaHunni

rOTOBHOCTb naoxas

MCTOYHUK YTEYKN: CTeneHb yTeYKH:

MOBEPXHOCTb XMNAKOCTHU NoCTOSIHHas

HapyLeHns HOpMabHOro npouecca BTOpas

optoyee BeLlecTsBo:

TeMnepaTtypa BCMbIWKN HMXe TeMnepaTypbl NpoLlecca u
OKpYy>XawLlen cpebl

NMJOTHOCTb rasa 6o/blue, YeM y BO3ayXa

C yyeToM npuBeAeHHbIX AAHHbIX B3pbIBOOMNACHasa 30Ha UMeeT cneaylolwue pasmepsbl:

Q
]

3 M B rOpM30HTa/IbHOM Hanpas/ieHUn OT cenapartopa;

o
Il

1 M Hag UCTOYHMKOM 3eMNu;

¢ =7,5M B ropusoHTasibHOM HaripaB/ieHun;

Q
I

3 M HaA YpOBHEM 3eMu.

MNpumep N° 7

Komnpeccop BogopoAa B NOMELLEeHUU, OTKPbITOM B HU)KHEW 4acTu
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- 30Ha Kkacca 2

OcCHOBHble (haKTopbl, BAMSIOLWME Ha KacC U pa3Mepbl 30HbI

YcTaHOBKa U npouecc

BeHTnnaums:

T™N ecTecTBeHHas
YPOBEHb cpeaHui
rOTOBHOCTb XopoLuas
NCTOYHUK YTEYKN: | CTeneHb yTEYKHU:
YNJIOTHEHUS, KNnanaHbl U dnaHuUbl KOoMNpeccopa BTOpas

[optoyee BelecTBo:

ras BOAOPOA

NJOTHOCTb rasa MeHbLUEe, YEM Y BO3AyXa

C yyeToM npuBeAeHHbIX AAaHHbIX B3pbIBOOMNACHasa 30Ha MMeeT cneaylolue pasMepsbl:

Q
]

3 M B ropM3oHTasbHOM HanpaB/ieHUN OT UCTOYHUKA YTEUKMU;

b =1 M B ropnsoHTanbHOM HanpasBieHNN OT BEHTUASLMOHHbBIX OTBEPCTUI;

(9}
]

1 M Haa BEHTUISAUMOHHbIMMU OTBEPCTUNAMU,

Mpumep N° 8

PesepByap ANA XpaHeHUsl rOpOYen XMAKOCTU, YCTAHOBJIEHHbIW CHapY>kH, C HENOABUXHOM
KpbilWen u 6e3 BHyTpeHHEeN nJiaBaroulei KpbIWKN




NosepxxocTs
en——

MHAKCCTH

- 30Ha knacca 0;

r\ Apenaxmnd xonogey
m - 30Ha Knacca 1;

v

- 30Ha Kknacca 2

OcCHOBHble haKTopbl, BAMSIOLWME Ha KacC M pa3Mepbl 30HbI

YcTaHOBKa y npouecc

BeHTnnaums:

T™N ecTecTBeHHas
YPOBEHb cpeaHui
rOTOBHOCTb XopoLuas

MNCTOYHUK YyTEYKHN:

CTeneHb yTeyku:

NOBEPXHOCTb XWUAKOCTU NOCTOSIHHas
BbIMYCKHblE OTBEPCTUS nepsas
dnaHubl BTOpas

[optoyee BeLecTBo:

TeMnepaTtypa BCMbILKK

MeHbLLEe TeMrnepaTypbl npouecca u
OKpyXawLuern TemnepaTtypbl

NJOTHOCTb Napa

6osblle, YeM y BO3gyxa

C yyeToM npmBeAeHHbIX AAaHHbIX B3pblBOOMNACHasa 30Ha MMeeT cneaytoume pasmepbl:

a = 3 M B OT BbIlTYCKHOIO OTBEPCTUSA;

b = 3 M Haa Kpblwe;

Cc = 1 M B ropM3oHTasIbHOM HanpasieHun OT pe3epByapa.

Mpumep N2 9

YcraHoBKa ANA 3anpaBku 6eH3MHOM aBTOLMCTEPH, pacnoJjiaraemMas CHapy>u, 3anoJjiHeHme
KOTOpPOW NPOU3BOAUTCA CBEPXY
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m - 30Ha Knacca 1; ’Ill‘ - 30Ha KJacca 2
OCHOBHble (haKTopbl, BAMSIOLWME Ha KJacC U pa3Mepbl 30HbI
YcTaHOBKa u npouecc
BeHTnnaums:
™nN ecTecTBeHHas
YPOBEHb cpeaHunni
rOTOBHOCTb naoxas
NCTOYHUK YTEYKN: CreneHb yTEeYKHU:
OTBEPCTUS B Kpbllle MOCTOSIHHasA
Teyb Ha YPOBHE 3eMn BTOpas
optoyee BeLlecTsBo:
TeMnepaTtypa BCMbIWKN HMXe TeMnepaTypbl NpoLecca u
OKpYy>XawLlen cpesbl
NMJ0OTHOCTb Napa 60/blUe, YEM Y BO3AYXaA

C yyeToM npuBeAeHHbIX AAHHbIX B3pblBOOMNACHasa 30Ha MMeeT cneaylolwue pasMepsbl:

Q
|

= 1,5 M B ropM30HTaNIbHOM HanpaBfeHUN OT UCTOUYHMKA YTEUKN;

o
Il

1 M B rOpM30HTasIbHOM HanpaB/IEHUN OT KOJIOHKU;

¢ = 1,5 M Haa UCTOYHUKOM yTEUKH;

Q
Il

1 M Haa ypoBHeEM 3eM/u;

e 4,5 M B ropu30OHTa/IbHOM Hanpas/iEHUM OT APEHAXHOro KaHana;

f=1,5M B ropusoHTasbHOM HanpaBiieHUM OT 30HbI 1;
g = 1,0 M Hag 30HOM 1.

MpuMeuaHune - [17159 3aKpbITOM CUCTEMbI C y/laBIMBAaHMEM Napa pacCTOsiHUS MOryT 6bITb YMEHbLUEHbI TaKNM
o6pas3om, UTo pasmMepbl B3pbIBOONACHOM 30HbI Knacca 1 cTaHOBATCA npeHebpexnMo ManbiMu, a pasmepbl
30Hbl KNlacca 2 3Ha4YUTEsSIbHO YMEHbLUAITCS.

Mpumep N2 10




NMoMelleHMe ANA CMELWUMBAHUSA KPacoK B LieXy No NPpOM3BOACTBY KPacok

d ¢
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1 - Hacoc; m - 30Ha knacca 1;

N

4

2 - pesepsyap - 30Ha knacca 2

B naHHOM npuMepe Ans knaccudukaumm NoMeLweHns, B KOTOPOM YCTaHOB/IEHbI Tpy Hacoca (no3. 1) 1 yeTbipe
pesepByapa A5 CMeWwnBaHMsa Kpacok (Mo3. 2), UCNosb3yTcsa NpuMepbl 2 1 5.

OcHOBHble (haKTopbl, BAMAOLWME HA B3PbIBOOMNACHOCTb 30HbI, NpMBeAeHbl B Tabnuuax K npyuMepam 2 n 5, a
NCXOAHble AaHHbIe U NoKasaTenu no knaccudukaumm - B Tabnuuax B.1 n B.2.

Ona paHHOro nNpuMmepa C y4eToM AaHHbIX, NpMBEeAEHHbIX B Tabnnuax B.1 n B.2, B3pbiBOONaCHble 30HbI UMEIOT
cneaywowue pasmepol: a =2M; b=4mM;c=3M;d=15m.

Ha pucyHke npumepa N? 10 nokasaH Bui cBepxy. Pa3smepbl 30H B BEPTUKa/IbHOM Harnpas/ieHUM NpUBEAEHbI B
npumepax 2 un 5.

NMpuMeuyaHue - Kak NokasaHo B NpuMepax 2 U 5, 30Hbl BOKPYT UCTOYHMKOB YTEUKU UMEIOT LIMINHLPUYECKYIO
¢opmy. OgHaKo ecnun pesepByapbl pacnonoxeHbl 6/1M3K0 APYT K APYry, 30Hbl 06bIYHO NPUHUMAOT HOpMyY
Ky6a. Mo3ToMy Mexay pesepByapaMu HE OCTAaeTCs MPOCTPAHCTBA, KOTOPOE MO0 6bl 6bITb OTHECEHO K
B3pblBO6E30MacHOMY.

MpeanonaraeTcsi, YTO HACOChl U pe3epBYyapbl COEANHAOTCA CBapHbIMK Tpy6onpoBoaaMmn 1 4YTo dnaHubl,
KJlanaHbl U T. M. HAXOASATCS BOAU3U HUX.

B cnyuyasx, korga nomewieHve HebonbLoe, cnenyeT BCe NMOMeLLeHne OTHOCUTL K 30He Knacca 2.



Mpumep N2 11

Pe3sepByapHbi napk ana 6eH3nHa U HepTHn

Bopora
KoWTopa
(o@wc) Nos 4
7
/ ] Bopora
% F ﬁ/ 222 /
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d d | <]
Mo 5 Moa. 1
Pedepsyaps AR HeDTH @ Hacoow
Nos 3 ‘ﬂoa 2
Cleanceanne
YOI DY
/ DX AR /
% 2
LLLLLL
Cenaparop

m - 30Ha knacca 1; %' - 30Ha knacca 2

B naHHOM npuMepe MCnonb3oBaHbl NpuMepbl 1, 6, 8 1 9 Ana KnaccudpuKkaumMm Hapy>HOro NPOCTpaHCTBa
pe3sepByapHOro napka ana 6eHsmMHa u HedTu, Ha NoLlaaKe KOTOPOro yCTaHOBMEHbl NATb HACOCOB ANS
Xunaxkoctu (no3. 1), pacnonioXeHHbIX B6/M3N Apyr OT Apyra, OTAEe/bHO CToAWMIA Hacoc (no3. 1), oAuH
rpaBMTaUMOHHbIN cenapaTop HedTn/BoAbl (NO3. 2), TpW pe3epByapa Ana XpaHeHusa 6eH3nHa (no3. 3), ogHa
yCTaHOBKa A/1a 3anpaBku aBTouncrepH (nos. 4), oBa pesepByapa ans HedTu (no3. 5).

OcHOBHbIe (DaKTOpbl, BAMSAKOLME HA B3PbIBOONACHOCTb 30HbI, NMpuBeAeHbl B Tabnuuax Kk npumepam 1, 6, 8 n
9, a ucxoAHble AaHHble 1 nokasaTtenu no knaccudbukaumm - B Tabnuuax B.3 n B.4.

[na HacToswwero npMMepa C y4eTOM AaHHbIX, MpUBEeAEHHbIX B Tabnuuax B.3 1 B.4, B3pbIBOONACHbIE 30HbI
MMeIT cnegytowme pasmepbl: a =3 M; b=75m,c=4,5m;d=1,5m.

Ha pucyHke 11 nokasaH Bua cBepxy. Pa3mepbl 30H B BEpTUKa/IbHOM HanpaB/iieHUW NpuBeAeHbl B npuMepax 1,
6,8n9.

MpuMeuaHue - [1ns NpaBUIbLHOIO onpeaesieHnsl B3pbIBOOMACHOCTM 30H BHYTPY pe3epByapoB U B cenapaTtope
(30Ha knacca 0), a TakXXe 30H BOKPYT BbIMYCKHbIX OTBEPCTUI pe3epByapoB (30Ha knacca 1) cneayet
ncnonb3oBaTtb Npumepbl 1, 6, 8 1 9.



Tabnuvua B.1 - icxoaHble AaHHbIE M MOKasaTenu no knaccmdurkaumm B3pbiBOONACHbIX 30H (NpuMep 10). YacTtb I. MNepeyeHb 1 XxapakTepuCTMKM roploYmxX BeLlecTs

YcTaHoBKa: 060pyAoBaHMNeE Liexa no nNpov3BOACTBY KPAacok

1 2 | 3 4 5 6 7 8 9 10 11 12
Ne Foployuni maTepuan HKIB WcnapsiemocTb? OTHOoCuTEeNbHas TemnepaTtypa KaTteropus Opyras
HanmeHoBaHue | Xumunuyeckuin | TemnepaTtypa kr/m> % [asneHune Touka MJIOTHOCTb rasa | CaMOBOCIMJIaMEHEHMUS, | U rpynna3) nHdopmaums
n.m. cocras BCMbIWwkK, °C (06beMHbIE) | HACBIWEHHOrO | KUMEHUS, wnu napa® °C n 3aMevaHus
napa npu 20 °C, °C
Kla
1 |PacTBopuTenb C CeH12 MunHyc 18 (0,042 1,2 5,8 81 2,9 260 IIAT3 -
HU3KOW
TemnepaTypon
BCMbILIKK

1) O6bIYHO AaBNEHME HACILEHHOrO Napa NPUBOAWUTCS, HO MPU ero OTCYTCTBMM MOXHO BOCMO/1b30BaTbCH 3HAaYEHMEM TeMnepaTypbl TOUKM KuneHus (cM. 4.4.1 1.).

2 CMm. 4.4.4.

3 Hanpumep, IIBT3.

Tabnuvua B.2 - icxoaHble AaHHbIE M MOKasaTenm no khnaccmdurkaumm B3pbiBOONACcHbIX 30H (npuMep 10). YacTtb II. NMepeyeHb NCTOYHMKOB rOpOYMX BELLECTB

YcTaHoBKa: 060pyA0BaHMNE Liexa No Npov3BOACTBY KPacok

1 2 I 3 | 4 5 ] 6 7 8 9 | 10 | 11 | 12 13
N° NCTOYHUK yTEeYUKHN Foptounii MaTepuan BeHTunauuns B3pbiBOONacHas 30Ha Apyras
Onucanue PacrnionoxeHue|CteneHb|Ccbinka?|TemnepaTtypa| [aBneHue |Coctos-|Tun®|YposeHb™| MoTos- | 30Ha Pa3Mmepbl 30HbI, M Ccbinka|MHdopmaums
n.n yTeuku® knacca| Mo Mo W 3aMeyaHus
Hned HocTe® BEepTUKANU|rOpU30oHTaNn
1 |YnnoTHeHune - Mn,B 1 MNomeleHns |OkpyxatoLlee N | CpeaHuii |CpepHsas 1 1,0%* 1,5%* Mpumep|* Hag
Hacoca ans N2 2 [MCTOYHMKOM
nepekauku yTEUKM
pacTsopuTens
** 0T
NCTOYHMKA
yTeUKH
2 |Nyxa roptoyen Mnowaaka B 1 MomeweHuns |OKkpyxatoLlee N | CpegHun |CpegHsas 2 1,0* 3,0** Mpumep|* Hag
XUAKOCTU Ha Hacoca N2 2 |ypoBHeM
YpOBHe nona 3eMam




noA HacocoMm
pacTsopuTens ** O
NCTOYHMKA
yTEUKHU
3 |MoBepxHOCTb - H 1 MomeweHuns |Okpyxawwee| X n Huskun | MNnoxas * * Mpumep|* BHyTpu
XXUAKOCTU B N 5 |pe3epsyapa
pesepByape Ans
CMelWunBaHus
4 |OTBepcTme B - n 1 MomeweHuns |Okpyxawwee| X N | CpeaHun |CpegHsas 1,0%* 2,0%* Mpumep|* Hag
pesepByape ans N° 5 |oTBepcTmem
CMelwunBaHus
** 0T
oTBepCcTUsA
5 |PacnneckuBaHue| Tllnowaaka B 1 MomeweHuns |Okpyxawwee| X N | CpeaHnn |CpegHsis 1,0% 2,0%* Mpumep|* Han
n3 pesepsyapa pesepByapa Ne 2 |ypoBHeM
ans 3eMnm
CMeLWnBaHus
** 0T
pesepsyapa

Y H - nocrosiHHas (HenpepbiBHas); B - BTopoii cTenenu; M - nepsoii cTenexu.

2 Minpekc roproyero selecTsa (CM. yacTs I).

3T - ras; XK - xuakoctb; CI - CKMXEHHbIV ra3; T - TBEpAOe BeLeCcTBO.

%) E - ecTecTBEHHas; M - UCKyCCTBEHHas.

%) CM. npunoxexue b.

Tabnuua B.3 - UcxoaHble AaHHblE M NoKa3aTenun no knaccudukaumm B3pbiIBOONACHbIX 30H (NpuMep 11). YacTb I. MNepeyeHb U xapakTePUCTUKN FOPHOUNX BELLECTB

YcTaHoBKa: 060pyAoBaHMe pe3epByapHOro napka asas 6eHsnHa n HedTn

1 2 I 3 | 4 5 ] 6 7 | 8 9 10 11 12
Ne lopoumii MaTepuan HKIB WcnapsiemocTb? OTHOCUuTenbHasg TemnepaTtypa KaTeropus Apyras
HaunMeHoBaHUWe |XuMuueckuii| Temnepatypa | kr/m3 % [JasneHuve Touka MJOTHOCTb ra3a | CaMOBOCIMJIaMEHEHMUS, | U rpynna3) MHbopMaums u
n.n coctaB BCNbIWwKK, °C (06beMHble)| HacCbILLEHHOro | KUMeHus, wnm napa® °C 3aMeyaHus
napa npu 20 °C, °C
[E]
1 |[BeH3unH Huxe 0 0,022 0,7 50 Huxe 210 2,9 280 IIAT3 -




2 |HedTb - 55 - 65 0,043 1 6 200 3,5 330 IIAT2 -
3 |Bopa c - Huxe 0 - Cse. 0,7 - - Cs. 1.2 Cs. 280 IIAT3 -
npuMecsiMm
HedTU 1
6eH3MnHa

1) O6bIYHO AaBNEHME HACLILEHHOrO Napa NPUBOAWUTCS, HO MPU ero OTCYTCTBMM MOXHO BOCMO/1b30BaTbCH 3HAaYeHMEM TeMnepaTypbl TOUKM Kunenus (cM. 4.4.1 r.).

2 CMm. 4.4.4.

) Hanpumep, IIBT3.

Tabnvua B.4 - icxoaHble AaHHbIE M MOKasaTenm no kinaccndurkaumm B3pbiBOONACHbIX 30H (npuMep 11). YacTtb II. MNepeyeHb 1 xapakKTepUCTUKUN FOPOYNX BELLECTB

YcTaHoBKa: 060pyAoBaHMNE Liexa No Npov3BOACTBY KPacok

1 2 | 3 | 4 5 ] 6 | 7 8 9 | 10 | 11 | 12 13
Ne NCTOYHUK yTeuKkun Foptounii maTepuan BeHTnnauus B3pbiBOONacHas 30Ha Apyras
Onucanve |PacnonoxeHue|CreneHb|Ccbinka®|Temnepatypa| [asnenve |Coctosi-|Tun®|YposeHb®| Motos- | 3oHa Pa3mMepbl 30HbI, M Ccbinka| wHdopMauus un
n.n yTeuku® knacca| Mo Mo 3ameyaHus
) HocT® (02,)1, BepTMKaNN|ropu3oHTanm
1 |YnnoTHeHue Mnowaaka B 1 Okpyxatowasn|Okpyxatowee| XK N | CpeaHun |CpegHsas 2 1,0%* 3,0** Mpumep|* Hag UCTOYHMKOM
6eH3mnHoBOro Hacoca N 1 |yTeukmu
Hacoca
** OT ucTouHuKa
YyTEUKHU
2 |MNoBepxHocTb| [nowaaka B 3 Okpyxatowasn|Okpyxawuwee| XK E Huskumin | Mnoxas 0 * *k Mpumep|* BHyTpu
XUAKOCTU B OYUNCTKMU N° 6 |cenapaTtopa

cenapaTtope | CTOYHbIX BOA

** Huxxe ypoBHs
3emMaum

Bobicokuit | Mnoxas 1 1,0* 3,0%* Mpumep|* Haa ypoBHeEM
N 6 |3emnu

** OT cenapaTopa

Bbicokuii | Mnoxas 2 3,0% 7,5%% Mpumep|* Hag ypoBHeM
N2 6 |3eman




** OT cenapaTtopa

3 |MNoBepxHocTb| Pe3epByap Okpyxatowasn|OkpyxatoLiee CpeaHuii | Mnoxas * * Mpumep|* BHyTpU
XXUAKOCTU B N° 8 |pe3epsyapa
pe3sepByapax
ansa 6eH3nHa

4 |BbinyckHOe PesepByap Okpyxatowas|Okpyxatowee CpegHuii [ Xopowlas 3,0% 3,0** Mpumep|* 3 M BOKpYr
oTBEpCTME B N° 8 |BbInycKHOro
pesepByape oTBEpPCTUS
ansa 6eH3snHa

5 |®naHubl n PezepByap Okpyxatowas|OkpyxatoLiee CpegHunin | CpegHsis * * Mpumep|* BHYTpKU
apyrue N° 8 |o6bBanoBaHus
WNCTOYHUKM
BHYTpU
obBanoBaHus
pe3epByapoB
ansa 6eH3snHa

6 |MNepenus PesepByap Okpyxatowas|Okpyxatowiee CpegHuii [ Xopolias 3,0% 3,0** Mpumep|* Hap ypoBHEM
pe3epByapoB N2 8 |3emnin
ans 6eH3nHa

7 |OTBepcTue B - Okpyxatowas|OkpyxatLiee CpeaHuii | Mnoxas 1,5% 1,5% Mpumep|* Haa ypoBHeEM
KpbllWKe N° 9 |3emnu
pesepByapa
YCTaHOBKM ** OT MCTOYHMKA
ana yTeuKM
3anoHeHns 1,0* 1,5% Mpumep|* Hag UCTOYHMKOM
aBTOLMUCTEPH N2 O |yTeuknu

** Huxe ypoBHS
3emMu

8 |Jlyxa Ha gHe | T[nowaaka Okpyxatowas|OkpyxatLiee CpeaHuii | Mnoxas 1,0% 4,5%* Mpumep|* Haa ypoBHeM
LOPEHaXXHOro | 3anoJiIHeHUs N2 9 |3emnin
KaHana aBTOLUMCTEPH
YCTaHOBKA ** OT ApeHaXHoro
ans KaHana
3anonHeHns
aBTOLMCTEPH

9 |Pesepsyap - - - - - - - - * 3oHa
ansa HedTn B3pbiBO6E30NacHas

B CBSI3U C BbICOKOW
TemMnepaTypoin
BCMbILKN HedTH

U H - nocTosiHHas (HenpepbiBHas); B - BTopoii cTenenwu; M1 - nepBoit cTeneHu.




2 Mupekc roprovero Beluectsa (CM. yacTb I).
3T - ras; X - xuakoctb; CI - CKMXEHHbIV ra3; T - TBEpAOe BELEeCTBO.
%) E - ecTecTBeHHas; U - UCKyCCTBEHHaS.

%) CM. npunoxenue b.
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PucyHok B.2 - MpeanoytutenbHble 0603Ha4YeHUs Npu kKnaccmdurkKaumm B3pbIBOONACHbIX 30H
MNMPUNOXEHUE T

(pekomeHayemoe)

Knaccndpmkayns B3pbiBOONacHbIX 30H AJ1S1 OTAEJ/IbHbIX NMPON3BOACTB U yCTaHOBOK

.1 Okpaco4Hble Npon3BoACTBa

Mpy npuMeHeHUN 47151 OKPaCKN Marepuasios, KOTOPbIE MOryT 06pa30BaTh B3PbIBOONACHbLIE CMECH, 30Ha
CYMTAETCH B3PbIBOOMNACHOM B NPeAenax 40 5 M 1o ropusoHTaan n BepTUKaan OT OTKPbITbIX POEMOB
OKPACOYHbIX U CYLUNTIbHBIX KaMep.

lpn 66CKaMepHOkVI OKpacke n3gennii 30Ha CYNTaeTcs B3prBOOI'IaCHOFI B ripegenax A0 5 m no ropusoHTaim m
BEPTUKAJIN OT Kpas peLleTKN, OT CBEXEBbIKPALIEHHbIX n3aenni n OT eMKOCTeN C roproynMmmn matepuasiamu.

Knacc B3pbIBOONacHbIX 30H yKa3aHHbIX pa3MepPOB OrpeAEsISIETCS 0TPac/1eBbIMU HOPMATUBHbLIMU JOKYMEHTaMnN
B 3aBUCMMOCTU OT criocoba OKPAacCKn 1 XxapakKTepUCTUK J1aKOKPaCoYHbIX Marepmasios. [1py 3TOM [O/DKHbI
YUYnTbIBaTbCA pE3YJ/ibTaTthbl KﬂaCCI/Id)MKaL[MM B3pPbIBOOIMNacHoOCTHU BCEro rnoMeLeHns, B KOTOPOM Mpon3BOAATCA
OKpaco4Hble pa6orb/ B COOTBETCTBUU C TpeGOBaHMﬂMM HacrosLjero craHgapra.

r.2 MomewjeHmnss Npom3BOACTB, B KOTOPbIX TexXHOJIOrMYeCcKni npouecc Begercs € ucriosib3osaHnemM
raszoobpasHoro sogopopga, MMerT B3PbIBOONACHYH 30HYy Kjlacca 2 TOJIbKO B BEPXHEHN 4acTu roMeLYEHNS.
B3pbiBoonacHasi 30Ha ycTaHaBanBaeTcs oT otmeTku 0,75 obLyeit BbICOTbI MOMELYEHMNS, CYUTAs OT YPOBHS
rosia, HoO He BbIlLIE€ KPaHOBOIO IyTH.

Hacrosiuee TpeboBaHne He pacrpoCTPaHSETCA Ha MOMELLEHMS], B KOTOPbLIX TEXHOIOMMYECKMI MPOLecc
BeAeTCs C UCrob30BaHUeEM BOAOPOAA MoA AaBieHneM, npesbiwarowmum 0,5 Mla.

B nomMelyeHunsix npom3BoAcCTB, B KOTOPbIX B CMJTy OCOBEHHOCTEN TEXHOOMMYECKOro MpoLecca Bbiae/eHne
rasoobpasHoro BoAOPOAAa B OKPYXaloLyto aTMOChepy HE3HAYUTENIbHOE (Hanpumep, Lexa aHogHoro,
XUMUYECKOIO OKCUAMPOBAHUS U I71y60KOro pasmMepHoro TpassieHUs AeTasei n3 aaloMMHUEBBIX C1/1aBos,
OTA€JIbHbIE raJlbBaHUYECKME MPON3BOACTBA), B3PbIBOOMNACHAS 30HA B BEPXHEN YacTu MOMELYEHMS] HE
yCTaHaB/IMBAaETCS.

I.3 30HbI B NTOMeLWeHHNsIX U 30Hbl Hapy>HbIX YCTAHOBOK B ripesesiax 40 5 M rno ropusoHTaim u
BepPTHKAaIN OT OTKPbITOrO OrHSl M PacKasi€HHbIX MOBEPXHOCTEHN TEXHOIOMMYECKOro 060pyA0BaHuUsl, B KOTOPbIX
TBEPAbIE, XUAKNE U ra3006pa3Hbie roproymne BELECTBAa CXUraroTCsl B KAYECTBE TOM/IMBA MU YTUIN3NPYIOTCS
nyTeM CKUraHus, He OTHOCSITCSI K B3pbIBOONacHbIM. Hacrosuee TpeboBaHne pacripoCTpaHSEeTCs Ha 3Tu
riomelLLeHns1 BO BPEMSI, KOr4a B HUX BEAETCS TEXHOI0MMYECKMI NMpoLecc. B nomMeLyeHnsx oTonuTeIbHbIX
KOT€e/IbHbIX, BCTPDOEHHbIX B 3aHUS U MPeAHAa3HaYeHHbIX A7151 paboTbl Ha ra3006pa3HoOM UM Ha KUAKOM
TOon/mMBe, C/IEAYET NMPeaycMaTpuBaTb, HECMOTPSI HA OTCYTCTBUE B3PbIBOONACHOM 30HbI, yCTaHOBKY 4acTu
CBETU/IbHUKOB U 3/1eKTPO06OPY.AOBaHUS BbITSIXKHONM BEHTU/ISIUMM, BK/IOYAEMbIX r1€pes HavyasioMm paboTtsl
KOTEe/IbHOM YCTaHOBKM, BO B3PbIBO3ALUNLEHHOM MCIOJTHEHUMN.

r.4 MomewjeHns1 NPON3BOACTB M HapyXKHble YCTaHOBKH, B KOTOPbIX UCIOJIb3YEeTCSl ra3006pa3Hbli
WIIN OOKMIKEHHbIM aMMHNaK, C/1e4yeT OTHOCUTb K B3PbIBOONACHbIM 30HaM K/acca 2, ec/iv OLeHKa B
COOTBETCTBUM C TPEGOBAHUAMMU HACTOALIEr0 CTAHAAPTa HE YKa3bIBAET Ha TO, YTO TAKMNE 30HbI ABJIAIOTCS
B3pbIBO6E30M1aCHbIMY,

KntoueBble C/ioBa: B3pbiBO3alMLLEHHOE 3/1eKTPo0bopyaoBaHue, kKnaccndmrkaumns B3pbiIBOOMNACHbIX 30H, 30HbI
knaccoB 0, 1, 2, yTeuka roptoyero BewWecTBa, CTeNeHb YTEYKM, BEHTUNSALMS, YPOBEHb BEHTUMALNMK,
rOTOBHOCTb BEHTUNALUMKN, XapaKTepuUcTniyecknii o6bemM B3pbIBOOMNACHOM CMEeCH, BpeMs CyLLeCTBOBaHUS
B3PbIBOOMACHOM CMEeCH.
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