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Mpeancnosue

1 PASPABOTAH ®eaepanbHblM rocyaapCTBEHHbIM OIOXETHBIM YYpexaeHem
"Bcepoccuimnckmn opgeHa "3Hak [loyeTta" HaydHO-uccrnenoBaTenbCKUA UHCTUTYT
npoTuBonoxapHon o6opoHbl” MHC Poccum (PI'BY "BHUUTO" MUC Poccun)

2 BHECEH TexHuyecknm kommuteTom no ctaHgaptmsauum TK 274 "lMoxapHasa
6esonacHocTb"

3 YTBEPXOEH W BBEOEH B ,D,EVICTBI/IE [Npukaszom PenepanbHOro
areHTCTBa Mo TEXHUYECKOMY PErympoBaHuio U MeTponorum ot 27 aekabps 2012 r.
N 1971-cT

4 BBAMEHTOCT P 12.3.047-98

lNpasuna npumeHeHusi Hacmosuw,e2o cmaHdapma ycmaHossneHbl ¢ [OCT P
1.0-2012 (pa3den 8). NHgpopmayus 06 USMEHEHUSIX K HacmosiuwemMmy cmaHdapmy
nybnukyemcs 8 exe200HOM (110 coCcmosiHUK0 Ha 1 sHeapsi meKyuweao 200a)
UHGbopMmayUuoHHOM yKaszamerne "HayuoHarnbHble cmaHOapmbl”, a oguyuarnbHbIl
mekcm U3MeHeHUl U rornpasok - 8 eXeMecssYHOM UHhOpMaUuUOHHOM yKa3amersie
"HayuoHarnbHble cmaHOapmbl”. B criydyae nepecmompa (3ameHbl) unu OmMeHb!
Hacmosiwe2o0 cmaHOapma  coomeemcmeyuee  yeedomrieHue  bydem
onybnukogaHo 8 brnuwxauweM 8bIyCKe eXeMeCs4YHo20 UHhopMayUOHHO20
ykaszamerns "HauyuoHarnbHble cmaHOapmbl”. Coomeemcmayrowas UHgopMayus,
yeeOoMIieHUe U meKcmbl pasMewiaromcs makxe 8 UHGopMayUuoHHOU cucmeme
obwezo nosnb3osaHusi - Ha oghuyuanbHoM caime @edepasibHO20 azeHmcemea o
MexHUYeCKoOMy peayriupogaHuro U Memposio2uu 8 cemu VMIHmepHem (gost.ru)
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1 O6nacTb NpUMMEHeHNs

Hactosaumin ctaHgapT ycTaHaBnvMBaeT obuwme TpeboBaHMSA  MOXKapHOM
©e30nacHOCTM K TEXHOMOMMYECKMM MpoL,eccamM PasfnMYHOIO HasHa4YeHust Npu ux
NPOEKTMPOBaHMUKN, CTPOUTENbCTBE, PEKOHCTPYKLUMM, BBOAE B 3SKCNyaTauuto,
aKcnnyatauum M NpPeKpalieHun  3KCnfyatauuu,  KanuTanbHOM  PEMOHTE,
KOHCepBauuK, yTunm3aumm, a Takke npu paspaboTke n n3MeHeHUM HOPMaTUBHbIX
AOKYMEHTOB MO NOXapHon 6e30nacHOCTN Ha obbekTax 3awmTbl U Npy paspaboTke
N U3AMEHEHUWN TEXHOSOTMHYECKNX YacTeN NPOEKTOB N TEXHONOMMYECKNX PErMamMeHTOB.

HacTtoswmi ctaHagapT He pacnpoCTpaHseTCs Ha:

- si0epHble peakTopbl W NpPeanpuaTMs Mo Npou3BOACTBY, nepepaboTke wu
XPaHEeHNO pagMoaKkTMBHBIX BELLECTB 1 MaTepMaros;

- NPeanpusATUS Mo NPOM3BOACTBY U XPaAHEHWUIO MPOMbILLIEHHbIX B3PbIBYaTbIX
BeLecTB U 6oenpmnacos;

- KOCMUYECKMEe 0O BEKTLI M CTAPTOBbIE KOMIMMEKCHI;

- 00bEKTbI, CBSAA3aHHbIE C NPOBEAEHMEM NOABOAHbLIX M NOA3EMHbIX paboT;

- 06beKTbI N0 NepepaboTke M NIMKBMAAL MM TOKCUYHBIX OTXOA0B;

- 0OBEKTbI MO YHUHTOXEHNIO XMMUYECKOrO OPYXUSI.

2 HopmaTtuBHbIe CCbIJIKN

B HacTosiwem cTaHgapTe Ucnonb3oBaHa HOpMaTUBHAA CCbhIflka Ha creayroLmn
cTaHOapT:

FOCT 12.1.044-89 (MCO 4589-84) Cuctema ctaHaapToB 6Ge3onacHoOCTM Tpyaa.
[MoxapoB3pbIBOONACHOCTb BELLECTB U MaTepuarnoB. HoMeHknaTypa nokasartenem u
METOAbI UX OnpeaeneHunst.

MpumeyaHue - lNpy nonb3oBaHUM HACTOSALWMM CTaHOAPTOM LenecoodbpasHo
NnpPoOBEPUTb OENUCTBME CCbINIOYHbIX CTaHAapToB B MHGOPMALWMOHHOWM cUCTEME
oOLLero nornb3oBaHUA - Ha oduumanbHoM canTe depepanbHOro areHTcTBa Mo
TEXHUYECKOMY PEryrIMpOBaHNIO 1 METPOSOMMK B CETU NHTEPHET 1K No exxerogHomy
WHpopMaLMOHHOMY  yKasaTteno  "HauumoHanbHble  cTaHgapTbl",  KOTOpbIN
onybrnMkoBaH MO COCTOAHMIO Ha 1 sHBaps TeKkylwero roga, M NO BblMycKam
eXeMeCAYHOro MHAGOPMaLMOHHOIO YyKasaTtens "HauwuoHanbHble cTaHgapThl" 3a
Tekyumn rod. Ecnm  3aMeHeH CCbIfIOYHbIA  CTaHOapT, Ha KOTOpbIA  gaHa
AaTUPOBaHHas CCblflka, TO pPEKOMEHAYETCH WUCMOonb3oBaTb BEPCUO  3TOrO
CTaH4apTa C YKasaHHblM Bbllle rogoM YyTBepxaeHus (npuHatud). Ecnm nocne
YTBEPXKOEHNST HACTOSALLErO CTaHA4apTa B CCbINIOYHbBIA CTaH4ApPT, HAa KOTOPLIA gaHa
AaTuUpoBaHHAs CCblflka, BHECEHO MW3MEHeHVe, 3aTparnBarollee MOoroXeHne, Ha
KOTOpOe [daHa CCblfika, TO 3TO NOSIOKEHME PEKOMEHOYETCH NPUMEHATL 0e3 yyeTa
AAHHOIO M3MEHeHusl. Ecnm CCbifNoYHbIA CcTaHOapT OTMeHeH 6e3 3aMeHbl, TO
NnosioXkeHne, B KOTOPOM JaHa CChblfika Ha Hero, peKoMeHayeTCs NPUMEHSATb B YacTw,
He 3aTparnBaloLLen 3Ty CChISIKY.

3 TepMuHbI N onpeaeneHus

B HacTosilem cTaHgapTe  WUCMonb30OBaHbl  CreAylowMe TepMUHbl  C
COOTBETCTBYHOLLWMW ONpPeEAENEHNAMU:
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3. 1aBapusa: PaspylleHne coopyxeHun u (Unn) TEXHUYECKUX YCTPOWUCTB,
NMPUMEHSIEMbIX Ha OMacHOM MPOM3BOACTBEHHOM OObBLEKTE, HEKOHTPONMPYEMbIN
noxap n (unn) B3pbIiB, 1 (MnN1) BbIGPOC OMNacHbIX BELLECTB.

3.2 aHanu3 onacHoc™: BbigBreHne HexenaTenbHbIX COObITUI, BNEKyLMX 3a
cobon peanmsauuilo OMACHOCTW, aHanM3 MexaHu3Ma BO3HUKHOBEHUS Takux
cobbITU N MacLluTaba nx BENMYMHbI, CNOCOBHOIo OkasaTb nopakatoLiee AencTeue.

3.3 6e3onacHocTb: COCTOSIHME 3alMLLEHHOCTU MNpaB rpaaaH, NpUPOLHbIX
0OBEKTOB, OKpYXaloLLEW cpedbl M MaTepuarnbHbIX LLEHHOCTEN OT MNOCNenCTBUM
HeCcYacTHbIX Crly4aeB, aBapui U KaTacTpod Ha NPOMbILLNEHHbIX OO bEKTaXx.

3.4

B3pbIB: bbICTpoe xumMmyeckoe npeBpalleHne cpenbl, COonpoBoOXaarLLeecs
BblOENeHMeM 3HepPrumn n o6 pasoBaHNEM CXaTbIX ra3oB.

denepanbHbin 3aKOH "TeXHUYECKU pernameHT o TpeboBaHUSX NOXapHOW
B6e3onacHocTn" ot 22 nona 2008 r. N 123-P3, ctatb4d 2, 4.3 [1]

3.5 BpeMsa cpabatbiBaHUs U BpeMsl OTKNOUYeHuUsi: [TpoMeXyToK BpEMEHN OT
Hayana BO3MOXHOMO TMOCTYMIEHNS TOpHOYero BewecTBa W3 Tpybonposoaa
(nepchopaums, paspbiB, U3SMEHEHWME HOMUHANLHOIO OABMEHUS U T.M.) OO MOSHOrO
NpeKkpaLleHnsi NOCTYNSIEHMS ra3a U X1AKOCTH B NMOMELLEHME.

3.6 roproyasa Harpyska: [oproyme BewecTBa U Matepuvarbl, pacrnofioXeHHbIe B
NOMELLEHUN UMM Ha OTKPbITbIX MAoLwaaKkax.

3.7

roproyas cpepa: [optovasa cpena - cpefa, cnocobHas BOCMaMEHATbLCS Npu
BO3AENCTBMMN UCTOYHUKA 3aXKUraHWs.

denepanbHbi 3aKOH "TexHUYEeCKU pernaMmeHT O TpeboBaHUAX MOXapHOW
B6esonacHocTu" o1 22 ntond 2008 r. N 123-93, ctatbs 2, 4.6 [1]

3.8

AOONYCTUMbIA MNOXapHbIM pPUCK: [loXapHbIN pPUCK, YPOBEHb KOTOPOro
A0MNYyCTUM N 0O0OCHOBAH UCXO4S U3 COLMarbHO-9KOHOMUYECKUX YCIIOBUN.

depepanbHbi 3aKOH "TexHUYeCcKknn pernaMmeHT O TpeboBaHUAX MOXapHOW
B6e3onacHocTn" ot 22 ntona 2008 r. N 123-93, ctatba 2, 4.8 [1]
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3.9

MHAMBUAYANbHbLIM NOXapPHbIA PUCK: [loXapHbIN PUCK, KOTOPbIN MOXET
npmBecTn K rmbenu 4yernoBeka B pesynbTaTe BO3A4ENCTBUA ONacHbIX ¢hakTopoB
noapa.

PegepanbHblil _3aKOH "TexHUYECKUA perriaMmeHT O TpebGOoBaHUsaX NOXapHOW
6e3onacHocTn" ot 22 ntona 2008 r. N 123-93, ctatba 2, 4.9 [1]

3.10

HOpMaTUBHbIE AOKYMEHTbI MO noXxapHou G6e3onacHoc™: HaunoHanbHble
CTaH4apTbl, CBOAbI NpaBun, cogepxalume TpedoBaHMst NoXapHON 6e30nacHOCTY,
a TakXe MHble OOKYMEHTbI, coaepxawme TpeboBaHma noxapHom 6e3onacHocTy,
NPUMEHEHNE KOTOPbIX Ha 006pPOBOSMbHOM OCHOBE obecrneynBaeT cobntogeHve
TpeboBaHun HacTosiwero PenepansHOro 3akoHa.

denepanbHbii 3aKOH "TexHUYECKM pernaMmeHT O TpeboBaHUAX MOXapHOW
B6e3onacHocTn" ot 22 ntona 2008 r. N 123-93, ctatba 4, 4.3 [1]

3 .11 orHeHHbIn wap: KpynHomacwrabHoe Audpy3MOHHOE  rOpeHue,
peanusyemoe npu paspbiBe pesepByapa C roptoven XMOKOCTbK WM ra3om noj
[laBreHveM C BOCMIaMeHEHNeM CoaepXMMoro pesepByapa.

3.12 onacHocTtb: [loTeHumnanbHass BO3MOXHOCTb BO3HMKHOBEHUSI MPOLECCOB
NN ABMNEHUN, CNOCOOHBIX Bbl3BaTb MOpaXeHwe nogen, HaHOCUTb MaTepuarbHbIN
ywiep6 1 paspyLumTenbHO BO34ENCTBOBATL Ha OKPYXatoLLyto aTtmocdepy.

3.13 onacHbIN napameTp: MapameTp, KOTOPLIN NPU AOCTWKEHUN KPUTUYECKUX
3HayeHu cnocobeH co3gaBaTb OMacHOCTb [Afi  paccMmaTpyMBaeMoro poja
LOEeATENbHOCTH.

3.14

onacHble ¢pakTopbl noxapa: PakTopbl MNoxapa, BO3LENCTBUE KOTOPbIX
MOXET MpMBECTU K TpaBMe, OTpaBfeHuio unn rmbenn 4enoseka u (Unn) K
MaTepuanbHomy yuiepby.

denepanbHbli 3aKOH "TexHUYeCKu pernameHT O TpeboBaHUAX MNOXapHOU
B6esonacHocTn" o1 22 utond 2008 r. N 123-93, ctatbs 2, 4.17 [1]

3.15
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noxap: HekoHTponupyemoe ropeHue, NpuunHaoLwee MatepuansHbin yuepb,
BpEA KM3HU 1 300POBLIO rpaxaaH, HTepecam obuiecTsa 1 rocygapcTaa.

denepanbHbi 3akoH "O noxapHon 6e3onacHocTu" ot 21 aekabpsa 1994 r. N
69-93, ctatba 1 [2]

3.16

noxapHaa ©Oe3onacHoctb: CoCTOsiHME  3aWMLLEHHOCTM  JIMYHOCTW,
nmyLlecTBa, 0OLLECTBA U rocygapcTBa OT NOXApOB.

denepanbHbi 3akoH "O noxapHon 6e3onacHocTn" ot 21 aekabpsa 1994 r. N
69-93, ctatba 1 [2]

3.17 noxapHaa Harpy3ka: KonMyecTBo TensnoTbl, KOTOPOEe MOXET BblAeNUTLCSA
B MOMELLEHUN NpU Nnoxape.

3.18

noXxapHas OMacHOCTb OOGbeKkTa 3awmTtbl: COoCTOosHME OObeKkTa 3almThl,
XapakTepmnsyemoe BO3MOXHOCTbIO BO3HUMKHOBEHUS U Pa3BUTUA MNoXapa, a Takxe
BO3ENCTBMS Ha NI0AEN N MMYLLECTBO OMNacHbIX pakToOpoB noXapa

denepanbHbii 3aKOH "TeXHUYECKMA pernaMmeHT O TpeboBaHUAX MNOXapHOW
B6esonacHocTn" o1 22 utond 2008 r. N 123-93, ctatbs 2, 4.22 [1]

3.19

noXapHbIn pUCK: Mepa BO3MOXHOCTWU peanu3aunn MNOoXapHONW OMaCHOCTMU
obbekTa 1 ee nocneacTBU Ans NOaen n matepuarnbHbIX LEHHOCTEN.

denepanbHbin 3aKOH "TeXHUYECKU pernameHT o TpeboBaHUSX MNOXapPHOW
B6esonacHocTn" ot 22 nrona 2008 r. N 123-93, ctatba 2, 4.28 [1]

3 . 2 0 noxapoonacHas cuTyaums: Cutyauus, XapaKkTepusyoLancs
BEPOSATHOCTbID BO3HMKHOBEHUSA MOXapa C BO3MOXHOCTbIO AarbHEWULEro ero
pas3BUTUS.

3.2 1noKasatenb NOXapHOW oOnacHoc: BenununMHa, KONMMYECTBEHHO
XapakTepusytoLLasa kakoe-nmbo CBONCTBO MOXapHOW OMacHOCTMW.
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3.22 npoekKTHas aBapusa: Asapus, ONa NpeaoTBpaLleHNss KOTOPOU B MPOEKTE
NpOM3BOACTBEHHOrO  ObbekTa  MpedyCMOTPeHbl  CUCTEMbl  obecneveHus
6e3onacHoOCTU, rapaHTUpyoLLme obecnedeHme 3agaHHoro ypoBHst 6e30nacHOCTI.

3.2 3 pasrepmeTmM3auma Kak cnoco6 B3pbiBo3awmTbl: Hanbonee
pacnpoCTpaHEHHbIN CNOcob NoXapo-, B3pbIBO3aLLMTLI 3aMKHYTOro 06opyaoBaHNA n
MOMELLEHMI,  3aKMYalWMNCs B OCHAWIEHMM  UX  NpeaoXpaHUTENbHbIMU
MembpaHamm 1 (Unn) OpPYyrMMn pasrepMeTU3MPYHOLLMMK YCTPOMCTBaAMMU C TaKown
nnowaabo cOPOCHOro cedeHusi, KoTopas AocTtatodHa And npegoTspalleHus
paspyLueHnsa obopynoBaHUSA MM NOMELLEHNST OT pOCTa M30bITOYHOIO AaBliEHMS NpU
CropaHun ropro4mx CMecen.

3.24 pa3mep 30HbI: [TPOTSKEHHOCTb OrPaHNYEHHON KakuM-NMGo 06pa3om YacTy
NpOCTpaHCTBA.

3.25

coumanbHbIA NOXapHbIX puUck: CTeneHb ONacHOCTW, Beaywen K rmbenu
rpynnel Silogen B pesyrnbTaTe BO34eNCTBUS OnacHbIX ()QakTOpoB noxapa.

denepanbHbin 3aKOH "TexHUYEeCcKUn pernameHT o TpeboBaHUSX NOXapHOW
6e3onacHocTn" ot 22 nrona 2008 r. N 123-93, ctatba 2, 4.43 [1]

3.26 cueHapum pa3Butva noxapa: Mogenbs nocneaoBaTenbHOCTU COBbITUIN C
ornpeaeneHHoM 30HOM BO3OENCTBUA OMNacHbIX (OAKTOPOB Ha JIiogewn, 34aHus,
COOPYXEHUST U TEXHOSOMMYECKMEe NPOLLECCHI.

3.27 TexHONOrM4ecKknnm npouecc: Yactb nNpoM3BOACTBEHHOrO Mpouecca,
CBSA3aHHaA C [OeUCTBUSIMW, HanpaBSieHHbIMA Ha W3MEHEeHWe CBOWCTB W (Unn)
COCTOSsIHUA obpaLLaloLLMXCs B NpoLecce BELLECTB U U3gernuii.

3.28

TexHonornyeckaa cpepa: BewectBa n martepuansl, obpailawoumecs B
TeXHONorM4eckon annapatype (TeXHONorM4eCcKom CUCTEME).

denepanbHbli 3aKOH "TexHUYEeCKUn pernameHT O TpeboBaHUAX MNOXapHOU
6esonacHocTn" o1 22 utond 2008 r. N 123-93, ctatbs 2, 4.3 [1]

3.29 TexHomnorn4yeckasa ycraHoBKa: [pOM3BOACTBEHHLIN KOMMNIEKC 34aHW,
COOPYXEHUA N HapPYXHbIX YCTAHOBOK, PaCMONIOXEHHbIX Ha OTAENbHOM Mnowanke
npeanpusaTMs 1M npeaHasHayYeHHbI OM9  OCYLIECTBEHUS TEXHONOMMYECKOoro
npoLecca Npov3BoACTBa.

4 O6wme nonoxeHus
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4.1 Mpwn TEXHNKO-9KOHOMUYECKOM obocHoBaHMN CTPOUTENLCTBA,
NPOEKTUPOBAHNN TEXHOSIOMMYECKOro MnpoLecca U pasMeLlleHUM TEXHOSOMMYECKOro
obopynoBaHus OOMKeH NpeaycMaTpmBaTbCsl KOMMMEKC Mep Mo obecneyeHuto
noxapHon 6e30nacHOCTMW.

4.2 OueHKy noxapHon 6e30nacHOCTM  MNPOM3BOACTBEHHbIX OOBLEKTOB
OCYLLECTBNSKT C NOMOLLBIO KPUTEPUEB:

- MHOMBUAYaANbHOIO NOXaPHOro PUCKa;

- CoUManbLHOro NOXapHOro PUCKa;

- pernameHTMpoBaHHbLIX NMapamMeTpPOB MOXAPHOM OMACHOCTU TEXHONOrMYECKNX
NpoL,eccos.

4.3 ObecnevyeHne noxapHon O6Ee30MacHOCTM TEXHONOMMYECKUX MpPOLLECCOB
AOIPKHO ObITb OCHOBAHO Ha aHanM3e Mx NoXapHoM ONacHOCTM.

AHanmM3 NoXapHOM OMacHOCTM MPOM3BOACTBEHHbIX OOBLEKTOB  [OSDKEH
npegycmaTpuBaTb:

- aHanM3 nMOXapHOM OMacHOCTU TEXHOSOMMYEeCcKon cpeabl U napaMeTpoB
TEXHOSIOrMYECKMX NPOLLECCOB Ha NPOM3BOACTBEHHOM OO BHEKTE;

- onpegerneHne nepeyHs NoXxapoonacHbIX aBapuiHbIX CUTYyaLUn U NapameTpoB
AN19 KaXa0ro TEXHOMOMMYEeCKoro npouecca;

- onpegeneHne nepeyHs MNPUYUH, BO3HWKHOBEHME KOTOPbLIX MO3BONSET
XapakTepusoBaTb CUTYaLMIO Kak NOXapoOonacHYl AN Kaaoro TEXHONOrMYecKoro
npouecca;

- MOCTPOEHME CLEHAPMEB BO3HUKHOBEHWSI U Pa3BUTUSA NOXapOB, MNOBEKLUMX 3a
cobon rmbenb nogen.

44  AHanms noXxapHomn OnacHoCTHn TEXHOSTOMMYECKUX npoueccoB
npegycmaTpmBaeT COMOCTaBIEHNE nokasaTesnen noXxXapHon OnacHOCTU BELLECTB U
MaTepmanoB, 00paLalLLMXCA B TEXHOMOMMYECKOM Mpouecce, C napameTpamm
TEXHOJSI0rM4ecKoro npovecca.

4.5 OnpegeneHne NoXapoonacHbIX CUTyaLuiA Ha NPOU3BOACTBEHHOM OObeKTe
[OIDKHO OCYLLECTBIISAITBCA HA OCHOBE aHarm3a MOoXapHOW OMacHOCTU Kaxkaoro u3
TEXHONOMMYECKMX MNPOLEeCCOB W npegycmaTpvBaTb BblGOp cuTyauuin, npw
peannsauumM KOTOpbIX BO3HWKAET OMacHOCTb ANs Noaen, HaxoasLMXCsi B 30He
NOopaXKeHWs onacHbIMW dhakTopamMy noxapa W COMyTCTBYHOLMMM MPOSIBIIEHUSIMU
onacHblx @akTopoB noxapa. K noxapoonacHblM cCUTyauusiM He OTHOCATCS
CUTyaLmu, B pe3ysbTaTe KOTOpPbIX He BO3HMKAET ONacHOCTb OIS XKM3HW U 310pPOBbS
nogen. 3TN cUTyaumm He YYUTbIBAOTCS NPU pacyeTe NoXapHOro pucka.

4.6 [na kaxgon MNoXapoonacHoW cutTyauum Ha npou3BOACTBEHHOM OObeKTe
AOIMKHO OblTb NpMBEAEHO oOnucaHue nNPUYNH BO3HUKHOBEHUS W Pa3BUTUS
NnoXapoonacHbIX CUTyauuin, MeCT WX BO3HUKHOBEHUST M (OaKTOPOB MoXapa,
NpeacTaBnAlWMX OMACHOCTbL ANIA XM3HW U 300pOBbS JHOO4ENM B MecTax MX
npebbiBaHuS.

4.7 [Ona onpegeneHns nNpuYMH BO3HUKHOBEHUSI MOXAPOOMAaCHbIX CUTyauuin
AO0KHbl ObITh onpeaeneHbl cobbiTUs, peanu3aumsi KOTOPbIX MOXET MPUBECTU K
06pa3oBaHMIo roproYer cpeabl U NOSIBIIEHNIO UCTOYHMKA 3aXKUraHNS.



4.8 AHanmu3 noXxxapHOW OMacHOCTU TEXHONOMMYECKNX MPOL,ECCOB AOIPKEH ObiTb
OCHOBOW A51s1 onpedeneHns Komnsiekca MeponpusTUii, U3MEHSIOWMX napameTpbl
TEXHOSOrMYECKOro npouecca Ao YPOBHs, obecnednBarowero OonycTUMbIN
NOXapHbIA PUCK.

4.9 OueHka onacHbIX bakTOpOB MoXapa, B3pbiBa A1 pasfNYHbIX CLLEHapUEB MX
pa3BUTUS  OCYLUECTBMSIETCS HA OCHOBE COMOCTaBreHust WHdopmauum o
MOLENMPOBaHNM  OMHAMWKM  OnacHbiX ()aKTOPOB MNOXapa Ha Tepputopuu
NPoM3BOACTBEHHOIO 06 bEKTA U NPUNEratoLLEN K HEMY TEPPUTOPUN U MHAOPMaLIUK O
KPUTUYECKMX ANS XM3HM M 300POBbS JOAEN 3HaYeHMsIX onacHbiX (hakTopoB
aHanM3Mpyemblx Nnoxapa, B3pbiBa.

4.10 OueHka nNocrneacTBui Bo3AencTBMA OnacHbIX bakTOPOB Noapa, B3pbiBa
Ha nogeni ANns pasnnYHbIX CLEHapUeB pasBUTMS MOXApOOMacCHbIX CUTyau Wi
npeagycmaTtpusBaeT onpeneneHne 4Yucrna nogen, nonaslMX B 30HY MOpaXKeHust
onacHbIMU hakTopamu noxapa, B3pbiBa.

411 B crnydyae HeBO3MOXHOCTW MNPOBEAEHUA OLEHKN MOXapHOro pucka
(Hanpumep, KM3-3a  OTCYTCTBMS  HeobxoouMMbIX  AaHHbIX)  AOMyckaeTcs
MCMonb3oBaHne MHbIX (OEeTEPMUHUPOBAHHbBIX) KPUTEPUEB NMOXapHON 6e3onacHoCTH
TEXHOMOMMYECKNUX npoueccoB  (OOMNYCTUMbIX  3HAYEHUA  MapaMeTpoB  ITUX
npoL,eccoB).



412 Tlpn oueHKe MoXapHOM OnacHOCTU TEXHOSNOrMYEeCcKoro rnpouecca
HeobXxoaMMO onpeaenuTb pacHeTHbIM U SKCNepUMEHTasbHbIM MyTeM:

- n30bbITOMHOE [aBreHune, pasBMBaeMoe [Mpu CropaHuM raso-, napo- Wu
NbINIEBO3YLLUHBbIX CMECen B NOMeLLeHUN (NpuroxeHne A);

- pasmep 30H, OrpaHMYEHHbIX HWKHUM KOHLEHTPAUMOHHBIM  Npeseriom
pacnpocTpaHeHus nramenn (HKIP) razos n napos (npunoxeHue b);

- WHTEHCUBHOCTb TEMSIOBOTO U3MydeHUss npu noxapax nponveBoB Ans
COMOCTaBfIEHMSA C  KPUTUYECKMMM (MpefernbHO  AO0NYyCTUMbIMKU)  3HAYEHUSIMU
WHTEHCUBHOCTM TENSI0BOro NOToKa A5 YeroBeka N KOHCTPYKLMOHHBLIX MaTepuarnos
(npunoxeHue B);

- pa3mepbl 30HbI pacnpoCcTpaHeHMs obnaka ropoymx razoB 1 NapoB NPy aBapum
Ans onpeneneHns onTUManbHOW PacCTaHOBKW JHOAEN WU TEXHUKN NPU TyLLEHWUU
noxapa W pacdeta BpPEMEHM AOCTUXKEHUSI OOrakomM MEeCT WX pPacrofioKEHUS
(npunoxenwue IN);

- BO3MOXHOCTb BO3HMKHOBEHMS M NopaXatollee BO3AENCTBME OMHEHHOrO Liapa
npu aeBapun AN pacyeTa paguycoB 30H MOPaKEHMSI JIOAEN OT  TEnroBOro
BO3EeNCTBMS B 3aBMCUMOCTW OT BMAA U Macchl Tonnmea (npunoxenue [);

- NapaMeTpbl BOMHbI JaBEHNSI MPU CrOpaHUM ra3o-, Napo- U NblfEBO3AYLLHbIX
CMeceln B OTKPbITOM NPOCTpaHcTBe (npunoxeHue E);

- nopaxatowme akTopbl MNPy paspbiBE TEXHOOrMYEeCKoro obopyaoBaHus
BCreLCTBME BO34ENCTBUS Ha Hero oyara noxapa (npunoxexuve XK);

- WHTEHCUBHOCTb WCMApPEHUsl TroproYvMX XUOKOCTEN N CHMKEHHbIX ras3oB Ha
OTKPbITOM NPOCTPAHCTBE U B NOMeLLEHM (npunoxeHue W);

- napamMeTpbl WUCTEYEHUs XUOKOCTU W rasa, a Takke pasmep CIrMBHbIX
OTBEPCTUA [Ofs TOPHYMX XUOKOCTEM B MNOAAOHAX, OTCeKax WU  CeKuusax
NPOM3BOACTBEHHbIX y4acTKOB. [lpy 3TOM nrfowanb CrMBHOIO OTBEPCTUS O0SDKHA
ObITb Takon, YTOObI UCKIMIOYNUTEL NEPENUB XNOKOCTU Yepe3 6opT orpaHMyYMBaloLLEro
YCTPOMCTBA U pacTeKkaHue XnOKOoCTK 3a ero npegenamu (npunoxenuve K);

- rnapameTpbl MapoBbiX 3aBeC AN NpefoTBpaLLeHVs] KOHTaKTa naporasoBblX
CMECEN C UCTOYHMKaMM 3axuraHns (npunoxenue J1);

- KOHLEeHTpaUWOHHbIE npeaesibl pacnpoCTPaHEeHUss MramMeHn Ana roprYmnx
CMEeCen, HaxoOswmxcs B TEXHOMOrM4yeckux annaparax wu obopygoBaHuu,
onpegensieMmble cornacHo [OCT  12.1.044. [lonyckaeTca paccyuTbiBaTb
KOHL,EHTPaLWOHHbIE Npeaernbl cornacHo [3]%;

* CM. pasgen bubnmorpadgms. - MNpumedaHune nsrotosmtenst 6asbl JaHHbIX.
- Apyryme nokasaTenu noXxapoB3pbIBOOMNACHOCTM TEXHOMOMMYECKOro npouecca,
HeobxoaMMble ANs aHanM3a Ux OnacHOCTM.

Buibop napameTpoB, HeobxoouMMbIX [OfS1 OUEHKM MOXapHOW OnacHOCTU
TEXHOSIOrM4YEeCKMX NPOLLECCOB, OCYLLUECTBMNSETCA HA OCHOBE aHanu3a cneuudmkmn mnx
NOXXapHOW ONacHOCTMW.
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4.13 K mMeponpusiTUsiMm Mo CHWKEHUIO NOCIeCTBUA MNoXapa, B3pbiBa cneayet
OTHOCUTb:

- OrpaHVYeHne pacTeKkaHusl FOPHYNX XUOKOCTEN MO Lexy, Npon3BoACTBEHHON
nnowagke unm cknagy;

- YMEHbLLUEHNE NHTEHCUBHOCTU UCMApPEHNsT TOPIOYUX XXNOKOCTEN;

- aBapUWHbLIN CNB FOPOYNX XXNOKOCTEN B aBapUNHbIE EMKOCTH;

- YCTaHOBKY OrHenperpagurenem;

- OrpaHUYEeHMEe MacChbl OMAaCHbIX BELIECTB MPU XPaHEHUN U B TEXHONOMMYECKNX
annaparax;

- BOOSIHOE OpOLUEHME TEXHOSIOMMYEeCKMX annapatoB W  pe3epByapoB
(npynoxeHne M);

- doiermatmsaumio  roproyuMx CcMecerm B annapatax M TEXHONOrMYeCcKOM
obopynoBaHuu;

- BbIHOC NoXapoornacHoro o6opyaoBaHuNs B U30SIMPOBaHHbIE NOMELLEHWS;

- MPUMEHEHNE YCTPOMCTB, CHKAOWMX AaBfieHne B annapaTtax Ao 6esonacHou
BENNYMHbI MPU CropaHnn raso-, Napo- 1 NblfIEBO3aYLLUHbIX cMecen (npunoxeHne H);

- YCTaHOBKY B TexHOrormyeckoMm obopyaoBaHun 6bICTPOOENCTBYHOLLMX
OTKIMOYaOLLMX YCTPOUCTB;

- OrpaHu4eHVMe  pacnpoCTpaHeHuUs  Mnoxapa, B3pblBA C  NOMOLLBIO
NPOTMBOMNOXAaPHbIX pa3pbiBOB U nperpag ¢ TpebyeMbiM npeaesiom OrHeCTOMKOCTH
(npunoxenwns M u P);

- NMPUMEHEHNE OrHE3aLMTHBIX KPACOK U MOKPbLITUI;

- 3ALLMTY TEXHONOMMYECKNX NPOLLECCOB YCTAHOBKAMM NOXaPOTYLLEHWS;

- NPUMEHEHNE MOXAPHOM CUrHanu3aumum n CUCTEM OMOBELLEHUS U YNpaBreHus
3BaKyauunen nogen npu noxape;

- obyyeHne nepcoHana npeanpusTuin cnocobam nMKkBnaauum aBapum;

- cOo3[aHue YCrioBUM AN9 CKOopeuwero BBoga B AeWCTBME MoapasfaesieHun
NOXXapHOW OXpaHbl NyTEM YCTPOMUCTBA NOABE3AHbLIX NMYTEN, NOXapHbIX BOLOEMOB U
HapY>XHOro NPOTMBOMNOXAaPHOro BOAOCHabXeHUS.

4.14 PesynbTtaTbl aHanu3a napameTpoB MOXapHOW OMacHOCTU U MepornpuAaTUn
MO CHWKEHUIO NocrneacTBUA MNoxapa, B3pblBa [JOMMKHbl OblTb  YydTEHbl Mpu
NPOEKTMPOBaHUN MPOU3BOACTBEHHbLIX OOBLEKTOB pa3paboTKke MNMaHoB TyLUEHUS
NnoXapoB, a TakXe MMaHOB foKanusauum u nNMKBMaauum rnoxapoB3pbliBOOMACHbLIX
CUTyauun n aBapun.

5 MNMopsapok obecnevyeHNAa NoxXapHoun
6e30nacHOCTU TEXHOSTIOrM4YeCKMX NpoLeccoB

5.1 TNpoeKkTMpPoBaHMNIO TEXHOSMOMMYECKOro npoLecca LOSPKEH npellecTBOBaTb
aHanm3 ero noXxapHom OrnacHoOCTM.



5.2 AHanmM3 noXapHOM OMNacHOCTUM TEXHOSIOMMYECKNX MPOLECCOB [OOSPKEH
BKIOYATb:

- ornpegerneHne nokasartenenM MnoXapHOM ONacHOCTU WCMOSb3YIOWMXCHA B
TEXHOSOrM4eCcKOM MpoLecce BelecTB M MatepuarioB B COOTBETCTBUM C
mMeTogukamu, pernameHTupyemoimm FOCT 12.1.044;

- U3ydeHMe TEexHOmNorMyeckoro npouecca C Uenblo  onpegeneHus
obopynoBaHus, y4acTKOB UM MECT, e COCPeAOoTOYEHbI roproyme matepuarbsl unm
BO3MOXHO 06pasoBaHue ra3o-, Napo- 1 NbifieBO3AYLLHbIX FOPOYNX CMECEWN;

- onpegeneHve BO3MOXHOCTM OOpasoBaHUA roproyen cpedbl  BHYTPU
NMOMELLEHMI, annapaToB 1 TPybonpoBOAOB;

- onpegeneHve BO3MOXHOCTU obpa3oBaHWs B roproyder cpefe WCTOYHMKOB
3aXUraHus;

- MCCriegoBaHve pasfuyHbIX BapuaHTOB aBapui, MNyTen pacnpocTpaHeHus
noxapa v BbIbop BapMaHTOB MPOEKTHbIX aBapui;

- pacyeT KaTeropMm MOMELUEHUA, 34aHUA W  HapYXHbIX YCTAHOBOK MO
B3PbIBOMNOXapPHOW N NOXapHOW ONACHOCTW;

- ornpegeneHne coctaBa CUCTEM MNpedoTBpaLUEHUs Moxapa, B3pbiBa U
NPOTMBOMNOXAaPHOMN 3aLLUUTbI TEXHONOMMYECKUX NPOLLECCOB;

- pa3paboTKy MeponpuATUA MO MOBbLIWEHNIO MOXapHOW 6He3onacHOCTU
TEXHOSIOrM4YEeCKMX NPoLeCCoB U OTAENMbHbIX €r0 Y4aCTKOB.

5.3 lMoxapHasi onacHOCTb TEXHOMOMMYECKNX MPOLIECCOB OnpeaenseTcs Ha
OCHOBE U3y4YeHUs:

- TEXHOMNOMMYECKOro pernamMeHTa;

- NPVHLMNMAnbHON TEXHOMNOMMYECKOW CXeMbl NMPOU3BOACTBA NPOAYKLIUY;

- NnokasaTenei NoXapHo ONacHOCTU BELLECTB U MaTepuarnos, 0bpaLlaoLLMXCS
B TEXHONOMMYECKOM MPOLIECCE;

- KOHCTPYKTUBHBIX OCOGEHHOCTEN annapaToBs, MallH U arperaTos;

- CXeMbl pacrofioXeHVUs! B LIEXe, Ha Yy4vacTKe WM OTKPbITOW Nnowaake
NOTEHLMarnbLHO NoXapoonacHoro 06opyaoBaHus.

54 [ns oueHknM noxapHon 6e30MacHOCTM TEeXHOMOrM4eckoro mnpouecca
TEXHONOMMYECKNIA pernaMeHT AOSPKEH BKIOYaTb:

- [aHHble MO peuenType M OCHOBHbIM XapaKTEPUCTMKaM BblMyCKaeMOou
NpoayKLUMK, Cbipbsi, MaTtepmanoB U NoslynpoaykToB (CocTaB, M3UKO-XUMUYECKNE
CBOWCTBA, NoKa3aTenn NoXapHoW ONaCHOCTWN, TOKCUYHOCTW);

- cBegeHus o6 oTxogax Npon3BoaCcTBa M BbiIbpocax B aTMocdepy;

- WH(popMauuto O napameTpax TEXHOMOMMYEeCKoro pexuma (aaBneHuve,
Temneparypa, COCTaB TEXHONOrMYEeCKon cpeabl);

- NOpPSiAOK NPOBEAEHMST TEXHONOMMYECKNX onepaLni;

- CBE1EHMS O CPeACTBaxX KOHTPOSS 3@ TEXHOOMYECKMM MPOL,ECCOM,;

- TpeboBaHMA K noxapobesonacHoOMy BeLeHUI0 TEXHOSOrMYecKoro npouecca,
npeaoTBpaLlaoLLme BO3MOXHOCTb BO3HUKHOBEHNS MOXapoB U (U5n) B3pbIBOB.

Mpn M3y4yeHMn TEXHOMOrMYECKOro pernamMeHTa crnegyeTr paccmartpvBaTb BCe
cTagumn TEXHONOIMYECKOoro npoLecca OT NoAroTOBKM Cbipbsi U 40 BbINyCKa roTOBOW

npoayKLuu.
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55 [na aHamu3a noXapHOM OnacHOCTM TEeXHONOMMYecKoro mnpouecca
npuHUMNUanbHas Ccxema MpouM3BOACTBA MNPOAYKUMM  OOIPKHA  onpedensaTtb
nocneaoBaTenbHOCTb TEXHOMOMMYECKUX onepauuin no npeBpaLleHnN0 Cbipbs B
rOTOBYIO MPOAYKLMIO, MapamMeTpbl TEXHONOMMYECKOro pexuMma, MecTa BBoAa B
MpoLEeCC CbIpbA 1 BCNOMOraTenbHbIX BELLECTB, MecTa NofydYeHnst NosynpoayKToB U
rOTOBOW MPOAYKLINN.

5.6 [laHHble 0 NOXapoB3pbIBOONACHBIX CBOMCTBAaX NPeAcTaBNSATCA ONS BCeX
MMEIOWMXCS Ha NPOM3BOLCTBE OMacHbIX BeWecTB, MaTtepuarioB, CMecen,
Nonynpoa4yKTOB M FOTOBOW MPOAYKUMM C y4eTOM OCODEHHOCTEN U napameTpoB
TEXHOSIOrM4ecKoro npolecca (gaereHnsi, TemnepaTypbl, COCTaBa OKUCIUTESTbHON
cpeabl u T.0.).

5.7 B KOHCTPYKLMM TEXHOSMOMMYECKNX annapaToB, MalMH W arperaTtoB LOMMKHbI
OblTb  NpegycMOTPeHbl  Mepbl  3auwmTbl  OT  noxapa w  (unvM)  B3pbIBa,
obecneymnBaroLLme NoxapHyo 6e30nacHoOCTb UX paboThl.

5.8 PaspaboTka TexHOonorm4yeckoro o0opyaoBaHMs WM CBSA3AHHOMO C HUM
TEXHOSIOrM4YEeCKOro npouecca, pasgeneHme TEXHONMOMMYECKON CXEMbl Ha OTAESbHbIE
TexHororndeckme Onoku, ee annapatypHoe odopmrieHne, Bbibop Tuna
OTKIIOYaKLLMX YCTPONUCTB N MECT UX YCTAHOBKW, CPeACTB KOHTPONS, yNpaBleHns u
NPOTMBOABAPUNHOM 3alMTbl OOSPKHbI OCYLLECTBMATLCA C y4eToM TpeboBaHwui
noxapHon 6e30nacHOCTMW.

59 Tpyn HamMumm B TEXHONOrMYECKOM OOOpyoOBaHMM  MOXAPOOMACHbIX,
MOXapOB3PbIBOOMACHLIX WM B3PbIBOOMACHbIX  TEXHOSIOTMMECKUX  cpeq  Wiu
BO3MOXHOCTU MX 0OOpa3oBaHMs AOMkHbI paspabaTbiBaTbCA MEpPOnpuUATMS Mo
obecneyveHnto noXxxapHom 6e3onacHOCTW.

5.10 TexHonornyeckoe obopyooBaHME U CBSAI3@HHbIE C HWMM TEXHOSIOrM4yeckue
npouecchl A0kHbI paspabartbiBaTbCa Tak, YTOObI NPeaoTBpaTUTb BO3MOXHOCTb
B3pbiBa 1 (UNM) noxapa B 060pyA0BaHMN NPU PEMMAMEHTUPOBAHHBIX 3HAYEHMAX X
napameTpoB B HOpMasribHOM pexume paboTbl. PermameHTUpoBaHHblE 3HAYEHUS
napaMeTpoB,  OMNpedensioumx  MOXApHYK  OMaCHOCTb  TEXHOSOMMYECKOro
obopynosaHusa 1 npouecca, 4onycTUMbIA AnanasoH UX U3MEHEHMI, opraHM3auuns
NpoBEeAEHMS NpoLecca AOMKHbI yCTaHaBNMBaTLCA pa3paboTymkom o6opyaoBaHms
M npouecca Ha OCHOBaHWM [AaHHbIX O MNPEeAenbHO AOMYCTUMbIX 3HAYEHMsIX
napameTpoB MM KX COBOKYMHOCTM AONA  yyacTBylUMX B npouecce
TEXHOSOMMYECKNX CPEA.

5.11 KOHCTpyKUMA TEXHONOrM4yeckoro obopyaoBaHMA U YCHOBUSI BeOEHUS
TEXHOSIOrM4YEeCKMX NPOLLECCOB AO0SMKHbI NpefycMmaTpmBaTb HEOOXOAUMbIE PEXUMbI U
COOTBETCTBYIOLLME UM  TEXHUYECKMe CpeacTBa, MpegHasHadeHHble Ans
CBOEBPEMEHHOTO OOHAapyXeHWsi BO3HMKHOBEHMSI MOXapOOMacCHbIX aBapUNHbIX
CUTyaLUUIn, OrpaHMYeHnsa UX AanbHenwWero pasBuTUS, a Takke ONs OrpaHU4yeHus
MOCTYNSIEHNST  TOPIOYMX BELWeCcTB W MaTepuarioB U3 TEXHONOrM4ecKoro
obopygoBaHusA B oMar BO3MOXHOTO noxapa.



5.12 OueHKy onacHOCTU BO3HMKHOBEHUA NoXapa U NnyTen ero pacnpocTpaHeHus
NPOBOAAT C MOMOLWBID CXEeM pPachofioKeHUs1 MNoXapoornacHoro obopyaoBaHus,
MOCTPOEHHbIX Ha OCHOBE [MflaHOB MNPOW3BOACTBEHHbLIX 34aHWKW, YCTaHOBOK,
3TaXepoK N NOMELLEHWUNA.

Ha cxemax n kapTax ykasblBatoT:

- MecTa BO3MOXHOro o6 pasoBaHus roproden cpeabi;

- y4acTKM BO3MOXHbIX MOXapoornacHbIX aBapui;

- BEPOATHbIE UCTOYHUKN 32XKUTAHUS;

- NyTW pacnpoCTPaHEHUS OTHS MPU NOXapeE;

- NPEAYCMOTPEHHbIE MPOEKTOM Mepbl 3aLMThbl y4acTKOB, Y3r0B U annapaToB OT
noxapa v B3pblBa.

5.13 Ha ocHoBe aHanusa, npoBefeHHOr0 B COOTBETCTBMM C 5.2-5.6 n 5.8,
pa3pabaTbiBalOT CUCTEMY Mep MO NpegoTBPaLLEHNIO noXxapa U NPOTUBOMNOXapHON
3aLmTe TEXHONMOMMYECKMX NPOLLECCOB.

Mpy 3TOM HEOHXO0AMMO JONOSHUTENMBHO YYUTbIBATD:

- BO3MOXHOCTb 06pa3oBaHWUsi FOKarnbHbIX FOPHOYMX CMECEeN y MecT BbixoAa
napoB, ra3oB M MNbifie B MOMELUEHME Yy annapaTtoB, MOCTOSIHHO WM BPEMEHHO
COOOLLAILMXCS C BHELLHEN Cpeaon Yepes OTKPbIThIe MKMW, AblXaTenbHble NIMHUN,
npeaoxXpaHnTENbHbIE KNanaHbl U UMELOLLME OTKPbIThIE MOBEPXHOCTU UCMAPEHNS;

- Hanmumne n 3pdPeKTUBHOCTE aCNUPaLMOHHON CUCTEMbI, NPOAYBKN UHEPTHBLIM
rasom 1 OrOKMPOBKM annapaTtoB NEpMOANYECKOro AENCTBUSA, 3arpy3ka 1 pasrpyska
KOTOPbIX CONPOBOXOAETCHA OTKPbITUEM FIHOKOB M KPbILLEK;

- 9(ppeKTMBHOCTb OTBOAHBLIX JIMHMI Yy annapaToB W €MKOCTEW, OCHALUEHHbIX
AbIXaTenbHbIMM YCTPOUCTBAMU, NPELOXPAHUTENBHBIMI KranaHamMmu, yCTPONCTBaMu
PY4YHOr0O CTpaBNMBaHus;

- paboTocnocobHOCTb M 3CHPEKTUBHOCTL CUCTEM YNaBNMBaHWUS ra30B M NapoB.,
YCTPOWCTB NPOTUB NEPENOSIHEHNSI U pacTEeKaHUS XUAKOCTEN, MPMOOPOB KOHTPOMSA U
perynMpoBaHust  Temnepatypbl  MpyM  3KCMMyaTauuMm  OTKPbITbIX ~ €MKOCTEWN,
3anOSIHEHHbIX FOPHYNMM XKUOKOCTAMY;

- HaEeXHOCTb MPUHATBIX CNOCOBO0B YMIIOTHEHUSA CanbHMKOB, HEOOXO4MMOCTb
NPUMEHEHNSA MECTHBIX OTCOCOB W GIIOKMPOBKM BbITSXHOM BEHTUNSALMM Npn paboTe
HacoCOB AN Mepekadkn JerkOBOCMMaMEHSIOWMXCS W FOPHOYUX  XUOKOCTEN,
CXWKEHHbIX ra30B Y KOMMPECCOPOB.

5.14 Tpn Hannuun annapaToB KU 00OpyAoOBaHMS, paboTarwmx Mnog BakyyMOM
UNN B KOTOPbLIX MO YCIIOBUSIM TEXHOSIOMMYECKOr0 Mpouecca WUMEKTCS CMecwu
rOpHoYMX BELECTB C OKUCIUTENEM, HEODXO4MMO ONpeaenuTb:

- BO3MOXHOCTb M yCrioBusi 06 pa3oBaHus B annapaTte roptovmnx CMecen;

- He06XOANMMOCTbL KOHTPOSS 3a COCTaBOM cpefbl B annapare;

- HeobXoAMMOCTb B aBTOMATMYECKUX CpeacTBax npegynpexaeHus o6
06pa3oBaHNM roproYmX CMece;

- BO3MOXHOCTb JloKanMsawum roptovnx cMecen;

- HAOEXHOCTb N 3PEKTUBHOCTb NMEIOLLMXCS CPEeACTB 3almThI.



5.15 [Ana pa3paboTku MeponpuaTuin no obecneyveHnto noxapHom 6e3onacHoCcTu
TEXHONOMMYECKNX MPOLIECCOB CcrieayeT pacCMOTpPeTb BCE BUAbl MCTOYHMKOB
3aXUraHunsi, KOTOPble MOMYT BCTPETUTBLCS B NPOM3BOLCTBEHHOM MpoLiecce.

Mpn 9TOM HEOBXOAMMO:

- YCTaHOBWUTb, Kakue TEXHUYECKMe peLleHus npegycmaTpuBaroTcs Ans Toro,
4YTOObI AaHHbLIM annapaT UM YCTPOMCTBO CaMu HE CTany NPUYNHON BO3HUKHOBEHWS
noxapa v (Mnm) B3pbiBa, OLEHUTb NX 3PEKTUBHOCTb N HAOEXHOCTD;

- MpM HanMyuMM annapaTtoB, MMEKLWMX BbICOKYIO TemnepaTypy Hapy>KHOW
NOBEPXHOCTU CTEHOK, ONpeaennTb BO3MOXHOCTb BOCMMAaMEHEHUS TOPHOYMX CMECEN
y4yacTKamu, He MMELLMMM TENSTON30MAL MM B CryYae aBapun;

- YCTaHOBWUTb MNEpPEeYeHb BELWIECTB M MaTepuanoB, KOTOPble MO YCIOBUSAM
TEXHONOrM4YeCcKoro npouecca HarpeBalTCs BblLLE TemMnepaTtypbl
CaMOBOCHITAMEHEHMST U MNPV aBapuiHbIX BblIOpocax W3 annapaToB CMNOCOOHbI
BOCMIAMEHATLCS MPU KOHTAKTE C OKPYXKatoLLWMM BO34YXOM,;

- onpeaennTb, NMPUMEHSOTCA M B TEXHONOMMYECKOM Mpouecce BELLECTBA,
CNOCOOHbIE BOCMMAMEHATLCA MPU KOHTAKTE C BOAOW WM OPYrMMU BELLECTBaMM,
obpalLaloLLMMKCS B TEXHOSOMMYECKOM NpOoLLecce;

- MpoaHanMa3nMpoBaTb BO3MOXHOCTb OOpa3OBaHWS U HAKOMMEHUST NUPOGIOPHBLIX
OTNOXEHWUN;

- BbISIBUTb Hann4ymne B TEXHONOMMYECKOM MpoLecce BELLECTB, pa3naratopmxcs ¢
BOCM/IAMEHEHEM NPWU Harpese, yadape, TPEHUN WM CaMOBO3rOpPalLLMXCH Ha
BO34yXe Npu HOpMarbHbIX YCIIOBUSX;

- NpegoTBpaTUTb NMonagaHue MeTanna M KaMHENW B MalMHbl M annapatbl C
BpaLLALWMMUCA MexaHM3MaMn (MeLLankn, MenbHuUbl, APOOUIKKW, LUHEKM U T.M.)
NPV HaNM4YMKM B HUX rOprOYEN cpeabl;

- NpegycMoTpeTb TaMm, Ae 3To HeobxoaMmMo, NPUMEHEHNEe NCKpPobe3onacHoro un
B3PbIBO3ALUMLLEHHONO  3f1eKTpoobopyaoBaHNA UM OPYror0  TEXHOSIOrM4YeCcKoro
obopynoBaHus;

- NpeaycMoTpeTb CPeAcTBa KOHTPOMS U 3almTbl OT neperpeBa MNoLBUXKHbIX
YyacTen MaLmH 1 annapaTos;

- OLEHUTb BO3MOXHOCTb 3aXUraHusi rOproYNX CMEeCcen OT TENSIOBOro NPOSBIEHMS
ANEKTPUYECKON IHEPrUn (MCKPbl U OYrM pa3MblKaHWs, KOPOTKME 3aMblKaHUS, TOKU
neperpyskn, neperpeB  3MEeKTPUYECKMX  KOHTAKTOB, HarpeB  3f1IEMEHTOB
obopyaoBaHMA WHAYKLMOHHBIMM TOKaMM W TOKaMWM BbICOKOW 4acToTbl, yAapbl
MOJSTHUM 1 pa3psiibl CTaTUYECKOro NIEKTPUYECTBA);

- onpegenntb  COOTBETCTBME CUSIOBOrO, OCBETUTESNIBHOrO W APYroro
anekTpoobopyaoBaHMs Kraccam B3pbIBOOMACHbIX W MOXapOONacHbIX 30H Ha
OCHOBaHun TpebdoBaHun [4];

- NpeaoTBpaTUTb BO3MOXHOCTb MPOHMKHOBEHMSI T[a30B W MNapoB U3
B3pPbIBOOMACHbLIX MOMELLEHNA B MOMELLUEHUSI C HOPMarnbHOW Cpedon, B KOTOPbIX
MCMONb3yeTCA HEB3PbIBO3ALLMLLEHHOE 3neKTpoobopyaoBaHMe U MNPeaycMOTPETb
COOTBETCTBYHOLUME MEPbI 3aLLMTDI;

- paspabortatb Npu HEOBXOAUMOCTU MHbIE TEXHUYECKME PELLEHUS MO 3almTe
TEXHONOMMYECKUX MNPOLECCOB OT  BO3HMKHOBEHUS MNOXApOB U  B3pPbIBOB,
npegycmaTpuBaroLlme NpeaoTBpaLleHne 0dpasoBaHnNs roproYmx cpes U UCTOYHUKOB
3aXuUraHusi.
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516 Ecnm npumeHsiemMass B TEXHOMOMMYECKOM  Mpouecce cuctema
npegoTBpaLleHns noxapa He MoxeT obecnevunTtb B criydae ero BO3HWKHOBEHUS Y
pacnpocTpaHeHNss Ha cocefHue ydacTkm U obopyooBaHME YCTaHOBIIEHHbIE
KpuTepun noxapHon 6e3onacHOCTM, TO Afs  TEeXHOSIOrMYeckoro npolecca
HeobxoanmMo paspaboTaTb MEPONPUATUSA MO €ro NPOTUBOMOXAPHON 3aLumTe.

5.17 [lpoTmBonoOXapHasi 3awmta TEXHOSIOMMYECKUX MPOLECCOB  [OOSPKHA
obecneymBaTbCA:

- NPUMEHEHMEM YCTAHOBOK MOXAPOTYLUEHUS W BOOSHOIO OpOLIEeHUs (rpu
HeoOXOOMMOCTM - aBTOMATMYECKUX) M COOTBETCTBYHOLWMX BUOOB MOXApPHOW
TEXHUKN;

- MPUMEHEHMEM aBTOMAaTMYECKMX YCTAHOBOK [MOXaPHOW CUrHanMsauumn u
OMNOBELLEHNA N yNpaBrieHns 3BaKyaLmnen npu noxape;

- YCTpOMCTBaMMU, OrpaHNYMBaoLLMMKN PacnpoCTpaHeHe noxapa;

- TPUMEHEHMEM CTPOUTESbHBbIX KOHCTPYKUUA C  pernaMmeHTUpOBaHHbIMMU
npegenamMmm orHeCTOMKOCTU U KflacCaMn KOHCTPYKTMBHOW NOXXapHOW ONacHOCTY;

- OpraHu3aLmern CBOEBPEMEHHON dBaKyauun nogen n cHabxeHnem nepcoHana
cpeactBamMm KOSIIIEKTUBHOW W UMHOMBUAYaNbHOW 3alpTbl OT OrfacHbIX (hakTopoB
noapa.

5.18 OrpaHu4eHne pacnpocTpaHeHns noxapa AorrkHO obecnevunBaTbCs:

- YCTPONCTBOM NPOTMBONOXAPHbIX Nperpag;

- YCTaHOBIieHVMEeM npefernbHO AOonyCTUMbIX nrowanen npoTUBOMOXaPHbLIX
OTCEKOB U CEKLUW;

- YCTPOMCTBOM aBapUMHOINO OTKITIOYEHUS TEXHOSIOMMYECKUX YCTAHOBOK WU
KOMMYHUKaLUIA;

- MPUMEHEHVEM CpeaCcTB, NPefoTBpaLLaOLMX UM OrPaHUYNBAOLMX Pa3fnvB U
pacTeKkaHue XMOKOCTeN Npy aBapunuHoON CUTyauuu;

- NMPUMEHEHNEM OrHenperpaxgaroLmx YCTPONCTB.

5.19 Bbibop OrHeTywwawmx BeLECTB, COCTAaBOB U aBTOMATUYECKMX YCTaHOBOK
NoXapHOW curHanusauuu, Konuyectsa, HbICTPOOENCTBUS U NPOU3BOAUTENBHOCTH
YCTAHOBOK MOXapoTyLLleHUs cregyeT npoBoAUTb Ha CTagun MNpPOeKTUPOBaHUA
TEXHOSIOrMYECKMNX MPOLLECCOB B 3aBUCUMMOCTU OT (OM3UKO-XMMUYECKUX CBOWCTB
nepepabaTbiBaeMbIX BELLECTB M CPEeACTB TYLWEHUs U CLEHapUEB MPOEKTHbIX
NOXapoB.

B cnyyae wu3MeHeHMss TexXHOSMorM4eckoro mnpouecca WM OTAENbHbIX €ero
onepauun  crnegyetr  nepecmarpuBatb  Bblbop  cpeactB M crnocobos
NnpeaoTBpaLLeHNs noXxapa U NPOTMBOMOXAaPHOMW 3aLLMThI.

[Mpn 9TOM MpUMEHSIEMble BUOblI MOXAPHOM TEXHUKM AO0SMKHbI obecnedmnBaTtb
adhpekTMBHOE TyLLEeHME noXapa v 6blTb 6Ge3onacHbIMU ANs Nogen.



5.20 Ecrnm npu noxape BO3MOXHO FOPEHUE HECKOSNbKUX PasfiMYHbIX FOpHYMX
BELLECTB W MaTepuarnoB, OTNMYalWMXCA Apyr OT gpyra noxapoonacHbIMn
CBOVCTBaMM U XapakTepUCTUKaMN HEOOXOAUMbIX CPEACTB TYLUEHUS, TO pacyeT U
NPOEKTUPOBAHME YCTAHOBOK MNOXAPOTYLLUEHNA A0kHbl ObiTb Mpou3BeneHbl Mo
Hanbonee HebnaronpUATHOMY A8 NMKBUAALUN NOXapa BELLECTBY UM NPOAYKTY.

Ecrm no ycnoBmsiMm COBMECTMMOCTW OFHETYLIAWMX BELLUECTB C [OPHOYMMU
MaTepuanamuM  Ha3HadeHume obwero Ana  BCeX  OrHeTywawero  areHrta
HeuenecoobpasHo, TO OOMYCTUMO TMPUMEHEHME HECKOSIbKUX  OrHeTyLlaLmx
BewecTB. [lpn 3TOM roptovmne BewecTBa, HE COBMECTUMbIE C TEM WM MHbIM
OrHEeTyLaWwyM COCTaBOM, [OIPKHbl OblTb MNPOCTPAHCTBEHHO OTAENEHbl UMK
BbIHECEHbI B OTAESbHbLIE NOMELLEHMS.

NMpunoxeHune A. Meton pacyeta U3ObLITOYHOrO
AaBrieHus, pasBMBaemMoro npu cropaHum raso-,
napo- 1 NbiyieBO3AYyLHbIX CMeceu B
noMeLLeHUn

[MpunoxeHue A

A1 Bbibop n 060cHOBaHUe pac4yeTHOro BapuMaHTa

A1.1 Tlpn pacyeTe KpUTEPMEB B3PbLIBOMOXAPHOM OMAacHOCTU B KadecTse
pacyeTHOro crneayeT BbliOMpaTb Hanbonee HeGNAroNnPUATHLINM BapuaHT aBapum Unn
nepuog HopmManbHoOW paboTbl annapartoB, NPU KOTOPOM B 0OpasoBaHUM FOPHYNX
raso-, Napo- M MNblEBO34YLWHbIX CMEecen y4acTByeT Hauborbllee KONM4ecTBO
rasoB, NapoB, Nbifien, Hanbonee onacHbIX B OTHOLLUEHWM MOCMNEACTBUN CropaHuns
3TUX CMECEN.

A1.2 KomnmyecTBO MOCTYNMBLUMX B MOMELUEHME BELLUECTB, KOTOpPble MOryT
obpasoBaTb roproyne rasoBosgyluHble, NapoBO3AYLUHbIE, MblNIEBO3LYLLUHbIE CMECH,
onpeaensaeTcsa ucxoas u3 cregyowmx NnpeanochIioK:

a) NponCxXoauT pacyeTHasa aBapusi O4HOro U3 annapaToB cornacHo A.1.1;

6) BCe coaepxMMoe annapata nocTynaeT B MOMELLEHVE;



B) NPOUCXOAUT OOQHOBPEMEHHO yTeuka BELLUECTB M3 TPpyOOnNpOBOAOB, MUTAOLMX
annapart, no npsiMoMy 1 obpaTHOMY MOTOKaM B TEYEHUE BPEMEHU, HEOOXOAMMOro
ANs OTKMOYeHMs TpyGonpoBOAOB.

PacyeTHoe Bpemsi OTKMOYEHUs1 TPYOOMNPOBOAOB OMPEAEnsoT B KakaooMm
KOHKPETHOM CIlydae UCXoAs M3 peanbHoW OBCTaHOBKM, M OHO [O/PKHO ObliTb
MUHUMaNbHLIM C  Y4ETOM MacMOPTHbIX [aHHbIX Ha 3arnopHble YCTPOWCTBA,
XapakTepa TEXHOMNOrM4eCcKoro npoLecca u Buaa pacyeTHON aBapun.

PacuyeTHoe Bpemsi OTKNoYeHUss TpybonpoBoaoB creqyeT NpUHMMaTh PaBHbIM:

- BpeMeHn cpabaTbiBaHMUsS CUCTEMbl aBTOMATUKN OTKIOYEHUss TPybonpoBoaoB
COIMacHO MacnopTHbIM AaHHbIM YCTaHOBKW, €CINM BEPOSITHOCTb OTKasa CUCTEMbI

aBTOMaTUKMU He npesbilaeT 10-% B rog unm obecrneyeHo pe3epBMPOBaHVE ee
3NEMEHTOB;

- 120 C, ecnv BepoATHOCTb OTKasa CUCTEeMbl aBTOMATUKKM npeBbiwaeT 10-6 B
rog u He obecnevyeHo pe3epBMpPOBaHME €€ ANIEMEHTOB;

300 C npw py4HOM OTKIHOYEHUM;

) NPOUCXOAUT UCMAPEHWEe C MOBEPXHOCTU PasfMBLLUENCS XMOKOCTU; Nnolaib
nUcrnapeHnst Npu pas3nuBe Ha Mnon onpegenseTca (nMpyu OTCYTCTBUM CNPaBOYHbIX
AaHHbIX) UCX04s U3 pacyeTa, 4To 1 nMTp cmecen n pacTeBopos, cogepxawmx 70% wn

MeHee (Mo Macce) pacTBopuTenei, pa3nneaeTcs Ha nrowaaun 0,5 M2, a ocTanbHbIX

XnakKocTer - Ha 1 M2 nona nomeLLeHus!;

,EI,) NPOUCXoauT TakxXe ncnapeHmne XMakocTtm m3 EMKOCTEeMN, SKCryaTtnpyembliX C
OTKPbITbIM 3€pPKaJioM XNOKOCTU, N CO CBEXXEOKPALLEHHbIX HOBerHOCTeVI;

€) ONUTENbHOCTb WUCMApPEeHUs1 XWOKOCTU MNPUHUMAaETCS pPaBHOW BPEMEHU ee
NnonHoro ncnapexusi, Ho He 6onee 3600 c.

A.1.3 KonnyecTtBo nbifn, KOTOpoe MOXeT obpasoBaTth MblfeBO34YLLUHYIO CMECh,
onpeaenaeTcs U3 cneayrowmx NpeanochbIrok:

a) pacyeTHOM aBapuu NpeaLlecTBOBarsio NblflieHaKonneHMe B Npon3BoLCTBEHHOM
MOMELLEHMIN, MPOUCXOASLIEE B YCNOBMAX HOPMarbHOMo pexma paboTbl (Hanpuvep,
BCIEACTBME  MbINIEBbIAENEHNS U3 HErepMEeTUYHOrO  MPOWM3BOACTBEHHOIO
obopynoBaHus);

6) B MOMEHT pacyeTHOM aBapun npousoLlia nraHoBasi (PEMOHTHbIE paboThl)
WNM BHe3anHas pasrepMeTusauuns O4HOr0 M3 TEXHONOrM4yeckux annapaTtoB, 3a
KOTOPOW nocrieqosan aBapuiHbIM BbIGPOC B MOMELLEHWE BCEW HaxXOO4MBLUEWCS B
annapaTte Nblnu.

A.1.4 CBoOOAHbIN 0B6BEM MOMELLEHMSA OnpenenseTca Kak pas3HOCTb Mexay
o0beEMOM  MOMELUeHMst U 0OBbEeMOM,  3aHMMaEMbIM  TEXHONOMMYECKUM
obopynoBaHmem. Ecrnm cBobogHbIi 06bEM NMOMELLEHNS ONpeaenTb HEBO3MOXHO,
TO €ero gonyckaeTcsl NpMHUMaThb YCNoBHO paBHbIM 80% reomeTpuyeckoro obbema
NoMeLLEHUS.



A.1.5 OnpegeneHne noxapoonacHblX CBOWCTB BeEWECTB W Martepuarnos
NPOBOASAT HA OCHOBaHUWN PE3YrbTaToB UCMNbITAHWUN UM PacHETOB MO CTaHOAPTHbLIM
mMeToamkam [3] ¢ y4eTOM napameTpoB COCTOSAHMSA (OaBrieHue, Temnepartypa u 1.4.).

[lonyckaeTcsa ncnonb3oBaHMe CnpaBOYHbIX JaHHbIX.

HonyckaeTcsa ucnonb3oBaHne nokasartenen NoXapHoW onacHOCTU Ofs CMecen
BELLECTB U MaTepmanoB No Hanboree onacHOMY KOMMOHEHTY.

A2 PacuyeT wu3OLITOYHOro pAaBnNeHUA ANsA TFOPHYUX rasoB, MNapoB
NerkoBOCnIaMeHAKLWUNXCA U FOPHOYNX XXNOKOCTEN

A.2.1 N3bbITOuHOE p[aBreHve AF ANg MHAMBMAYaAlbHbIX FOPHYUX BELLECTB,
cocTtoswmx u3 atomos i, H, &, I, CI, Br, I, F, onpegensercsa no copmyre

mZ 100 1
EI:J,I;IE'G pI‘.l‘[. I:j"l:T KH ’

©P=(P, . —Fy) (A1)

rae Py - MakcumanbHoe [aBrieHue, pasBMBaeMoe TMpu  CropaHum
CTEXMOMETPUYECKON ra3oBO3AYLUHON WM MapoBO3QYLIHOW CMECUM B 3aMKHYTOM
obbeme, onpegensemMoe 3KCNEPUMEHTANbHO WM MO CMPaBOYHbIM AaHHbIM B
cootBeTcTBUN C TpeboBaHuamm A.1.5. lpyn OTCYTCTBMM [aHHbIX AOMNyCKaeTcs

npuHUMaTh £, paBHbIM 900 KlMa;

Ay - HayanbHoe gaBrneHve, klMa (gonyckaeTcs npuHUMaTh paBHbiM 101 klMa);

# - Macca roptoyero rasa (I'T) nnm napos nerkosocnnameHsaowmxcs (J1IBX) n
roproumnx xugkocten (MK), Bbllwegwmx B pesynbTaTte pacyeTHOM asapun B
nometlleHue, sbluucngemasn anda ' no gopmyne A.14, a gna napos JIBX n K - no
dopmyrie A.19, «r;

Z - KOA(ppmLUMEHT y4acTums roproymx rasoB 1 NapoB B rOPEHUN, KOTOPbIA MOXET
ObITb paccynTaH Ha OCHOBE XapakTepa pacnpeferneHunsi ra3oB U napoB B o6beme

nomewleHna cornacHo A.2.3 n A2.4. [JonyckaeTca npuvHUMaTb 3HaveHue Z no
Tabrmue A.1;

s - CBODOAHBIN 06 beM NnomeLLeHus, M= ;

Prp - MAOTHOCTb rasa WM mapa Npu pacyeTHOW TemnepaType iy, KrM~—3,
BblyMcrsgemasa no goopmyrne

M
Poll+0,00366.1,)°

Fro =

(A2)

roe M - MmonapHas macca, Kr-kmonb 1 ;

M - MOmMbHbI 06bEM, paBHbI 22,413 M3 -kmonb—1 ;

fn - pacyeTHas Temneparypa, °C.

Tabrmuya A1 - 3HayeHne KoadhduuMeHTa Z y4yacTUs roproYMX ra3oB M NapoB B
ropeHun



Bupa roptoyero BellecTsa 3Ha4yeHve

Z
Bogopoa 1,0
["optoyme rasbl (Kpome Bogoposa) 0,5

JlerkoBocnnameHsitoLLMECS U roprovne XuakocTu, Harpetble ol 0,3
TemMnepaTypbl BCMbILWKK U BbiLLe

JlerkoBocnnameHsioLLMECS N roproYmne XUOKOCTKU, HarpeTble Huke || 0,3
TemMnepaTypbl BCMbILKW, NPU HANMYUN BO3MOXHOCTM 0Opa3oBaHNs
aspo3ons

JlerkoBocnnameHsowmecs u roprovme XMaKoCcTn, HarpetTble HUMxe 0
TemMneparypbl BCMbILLKW, npum OTCyTCTBUN BO3MOXHOCTU
06pa3OBaHVIFI adpo30IiA

B kayecTBe pacyeTHoV TemnepaTtypbl crieayeT npuHUMaTb MakCUMarbHO
BO3MOXHYIO TemnepaTypy Bo3ayxa B AaHHOM MOMELUEHMM B COOTBETCTBYHOLLEN
KNMMaTU4ecKoW 30HEe WM MaKkCUMaribHO BO3MOXHYH TemnepaTtypy Bo3gdyxa Mo
TEXHOJIOMMYECKOMY PErfaMeHTy C y4eTOM BO3MOXXHOMO MOBLILLEHUS TeMNepaTypbl B

aBapuiHOW cuTyauun. ECrM Takoro 3HaveHust pacyeTHOW Temneparypbl &, Mo
Kakum-nmbo npuymHam onpenenvtb He yaaeTcsd, OOoMycKaeTca MNpUHUMaTb ee
paBHon 61 °C;

L. - cTexvomeTpuyeckass KoHueHTpauusa T wurm napos JIBX un MK, %
(06 beMHbIX), BblUMCsiemada no dopmyrne

100 R
T 1r A4 (A-3)
iy o e O Lo Y
roe P=#n, + - CTEXVMOMETPUYECKU KOI(MLIMEHT KUCIOpoaa B

4 2
peakL M1 CropaHus;

B, Hy, %y, #; -4ucno atomoB C, H, O 1 ranongoBs B MOIeKyre roproyero;

K, - KO3(MUMEHT, YYUTbIBAOWMIA HETEPMETUYHOCTb MOMELUEHUS 1

HeaguabaTMYHOCTbL npolecca ropeHusi. [lonyckaeTcsi npuHMMaTh &, paBHbIM
Tpewm.



A.2.2 PacyeT AF ONg HOMBUAOYarbHbIX BELLECTB, KpoMe ynoMsiHyTbix B A.2.1, a
TaKxe Ana cmecen MoXeT ObITb BbIMOMHEH MO dhopmyrie

g BT 1 |
FCBF:'BCPTD Ky

(A4)

roe A, - Tennota cropanusi, xkr-1;

P - NNOTHOCTb BO34YyXa NpW HayanbHon Temnepatype 7q, Kr-M—3;

Cyp - TennoemkocTb Bo3ayxa, [pkkr-1-K-1 (gonyckaercsi npuHAMaTh paBHO
1,01-103 | Dxkkr—-1-K-1);

7 - HayanbHas MakcuMarnbHasa TemnepaTypa Bo3ayxa, A JaHHOro peruoHa B
Tennbln nepuog roga, K.

A.2.3 lNouBeneHHole B A1 n A4 pacyeTHble OpMysibl NPUMEHAOTCA ONA
1000

cnydas —F-::D,ii:'l [Cypmp - HWKHMIA  KOHLEHTPALMOHHBIA  npeden
TIO  "CE

pacnpoCcTpaHeHUs1 NnameHn roptodero rasa unm napa, % (06.)] 1 nomeweHun B
dopme nNpPAMOYrofibHOro Napannenenunega C OTHOLWEHWEM ASNMHbI K LUMPUHE He
Gonee naTw.

KoadpdmumeHT yyacTvs Z roprovMx rasoB M NapoB, HarpeTbiX He Bbllle
TemnepaTypbl OKpYXaloLen cpenbl JEerkOBOCMIAMEHSIIOLLMXCS KUOKOCTEN Npw
cropaHuyM raso-, Napo- W MNbIEBO3OYLWHOA CMecu Ans 3a4aHHOro  YPOBHS

3HaYmmocTn (T =), (YPOBEHb 3HAYMMOCTU - BEPOATHOCTL TOTO, YTO 3HAYEHUE
KOHUEeHTpauum ' NpeBbICUT 3HAYEHWEe MaTemMaTM4yecKoro oxuaaHus ITOn

CryYyanHou BENM4YMHbl 7 ) paccunTbIBaloOT No dopmynam:

npu XHKHP = [:],5.','1 n FHKHP Eﬂ,ﬁb

5107 @ C
LR ol (C'c. +%} Xugnr  Yaxnr - ZHEDP (A.5)
npu ‘T{HKHP > D,5f n FHI{HP > D,5fﬁ'
5107 .1 C;
£ =——— Ppp- [C'D +%J Fiyypme, (A.6)

b



roe # - Macca rasa unm napos JIBXK, noctynatowpx B NOMeLLEHNE B COOTBETCTBUN
cA26nA27,Kkr;

O - [OONyCTUMbIE OTKITIOHEHMSI KOHLEHTpauun npu 3ag4aBaeMOM YpPOBHE
sHaummocTn (T = ), npuBeneHHble B Tabnmue A.2;

Xyrne, YHrnp, Zupmp - PaccTosHus no ocam X, ¥, Z OT WUCTOYHMKA
MOCTYNMeHnss rasa WM napa, orpaHnyeHHble C'gpp  COOTBETCTBEHHO, M;

paccuutbiBaroTcs no opmynam b.1-b.4;
{, B - AnMHa 1 WMpWHa NOMELLEHUS, COOTBETCTBEHHO, M;

& - nnowaab nosa nomeLLeHns, M2 ;

L, - NpeasKcrnoHeHUnanbHbIi MHOXUTENb, % (06.), paBHbIA:
Npu OTCYTCTBUM NOABWMXHOCTU BO34YLLHOW Cpeabl AN roptoYmX ra3oB

bt

c,o=37710°0. =

Dr' CE

(A7)

NpY NOABWKHOCTM BO3AYLUHOW cpeabl ANsi FOPoYnX ra3os

o =302 " A8
° pI"FI-:B'U’ ( )

roe L7 - NOABWXKHOCTb BO3AYLUHON cpedbl, M/C, NMPUHMMAETCH U3 TEXHUYECKOWN
[OKYMEHTaL N Ha CUCTEMY BEHTUNSALUM AN AAHHOTO NOMELLEHWS;

Npu  OTCYTCTBUM  MOABWXHOCTM  BO3AYLUHOM  cpedbl  Ans  MapoB
NEerkoBOCMNTaMEHSIOLLMXCH XUOKOCTEN

100 0,41
C =0, e (A.9)
CH P F;B

roe Cy - KOHLEHTpauus HacbIWEHHbIX NapoB Npy pacyeTHoi Temneparype iy, °C,
B BO34yxe B nomeLleHun, % (006.);

Pg - MIOTHOCTb NapoB, Kr/mM3 .

Tabrmua A.2 - 3HayeHnss OONMYyCTUMbIX OTKIIOHEHUA & KOHLEHTPaLWN Npu ypoBHE

3HaummocTn (C =)



XapakTep pacnpenesieHns KoHUeHTpauum 0(C =T 5
Ana roproymx rasos npu otcytcTBum noaswxkHocTu || 0,100000 1,29
BO3YLLHOW cpeabl
0,050000 1,38
0,010000 1,53
0,003000 1,63
0,001000 1,70
0,000001 2,04
Ana roprounx rasoB npu noaswkHocTM BosgyluHou || 0,100000 1,29
cpeabl
0,050000 1,37
0,010000 1,52
0,003000 1,62
0,001000 1,70
0,000001 2,03
[na napoB nerkosocnnameHsowmxca xugkocten npu || 0,100000 1,19
OTCYTCTBMM MNOABWKHOCTM BO3AYLUHOW Cpeabl
0,050000 1,25




0,010000 1,35
0,003000 1,41
0,001000 1,46
0,000001 1,68
[1na napoB nerkosocnnameHsitowmxcs xugkocten npu || 0,100000 1,21
NOOBWPKHOCTU BO34YLLHON Cpeabl
0,050000 1,27
0,010000 1,38
0,003000 1,45
0,001000 1,51
0,000001 1,75

KoHueHTpauma T, moxeT ObITb HaaeHa no dopmyrne

o 21005
P I

u]

(A.10)

roe £y - AaBneHne HacblLEHHbIX NapoB Npu pacyeTHOW Temnepartype (Haxoautcs
no cnpaBoYHON NuTepartype), klla;

F,, - aTMocdepHoe aaBneHue, pasHoe 101 kMa;
Npy NOOBWXHOCTU BO3AYLUHOW Cpedbl AN MapoB ferkoBOCMIaMEHSAOLWMXCA
XMOKOCTEN

100 ¥
" J . (A11)

=0 | —
’ * [CH'DH'EEB



YpoBeHb  3HaummocTu (T > BbIOUPAOT MCXoOs W3 OCOBEHHOCTEN
TEeXHOorM4Yeckoro npotecca. JJonyckaetcs npuHmumats (=), pasHbim 0,05.
A.2.4 KoadbdmumeHT Z y4acTua napoB HeHarpeTbiX JIErKOBOCMIaMEHSIIOLLMXCA

XUOKOCTEN Mpu CropaHMM napoBO3QYyLUHOM CMecu MOXeT ObiTb onpedenieH no
HOMOrpamme, nNpuBegeHHoON Ha pucyHke A.1.

PucyHok A.1 - 3aBucumocTb KoadpduumeHta Zot X

0,2 0.4 0,6 0.8 1,0

PucyHok A.1 - 3aBMCUMOCTb KOadhdmumeHTa £ OT &

& paccuutbiBaloT no doopmyrne

i,eanCHEC’*
C_"HC

Y=

Lecnmly =C% (A12)

rae C*=q Ty ;

P - adpdpekTMBHBIN KO3DPULMEHT N36bITKA roptodero, MPUHUMAEMbIN PaBHbIM
1,9.



A25 B cnyyae oOpaweHusas B MOMELWEHUN  TOPHYMMX  [a30B,
NErKOBOCNSTAMEHSIOLLMXCS UMW TOPHYNX XUOKOCTEN NPU onpeadesieHnn macchbl #:
Bxoaswen B cdopmynsl A1 n A4, gonyckaetcsa yuuTbiBaTb paboTy aBapuiiHON
BEHTUNALMNMN, ecnm oHa  obecne4yeHa pe3epBHbIMU BEHTUNATOpPaMU,
aBTOMATUYECKMM  MYCKOM  MNpyU  MpPEeBbIWEHUM  NpefenbHO  LOnyCTMMOMN
B3pbIBOOE30MaCHON KOHLIEHTPaLMM U 3NeKTPOCHabXeHMeM Mo NMepBON KaTeropum
HaOEeXHOCTU corfiacHo [4], Npu YCroBUM PacrosioXeHUs1 YCTPOUCTB ANA yaaneHus
BO3yxa M3 MOMELUEHNA B HEenocpeaCTBEHHOMW O6rmM3ocTu OT MecTa BO3MOXHOM
aBapun.

[donyckaetca  yuuTbiBaTb  MOCTOSIHHO  paboTaolyo  0BLEeOBMEHHYIO
BEHTMNALMIO, ODecneymnBaloLLytd KOHLEHTPALMIO TOpHYMX [a30B M MapoB B
NOMELLEHUN, He TMpPEeBbILALLYI0 MpedernibHO AOoMyCTUMYKO B3pblBOOE30MnacHyto
KOHUEHTPALWMIO, pacCUYMTaHHYyO AN aBapuMHOM  BEHTUNSAUMKW.  YKasaHHas
obLeobMeHHas BeHTUNAUMS  OofimkHa 6OblTb obopydoBaHa  pe3epBHbIMU
BEHTUNATOPAMW, BKIIHOYAKOLWMMUCS aBTOMATUYECKN MNPU OCTAHOBKE OCHOBHbIX.
OnekTpocHabXeHne yKazaHHOW BEHTUNSAUUW LOSPKHO OCYLLECTBIATLCS HE HUkKe
4YeM Mo NepPBON KaTeropmm HageXHOCTW.

[Mpn 3TOM Maccy #: roptoYMX ra3oB UMM NapoB NErKOBOCMAMEHSOLMXCA U
FOPHOYMX XMOKOCTEN, HArpeThIX 40 TEMNepaTypbl BCMNbILWKA U BbilLe, MOCTYNUBLUMX B
o6beM nomMeLleHuns, crneqyeT pasgaenntb Ha KoaddmumneHT X, onpeaensieMbliii no

doopmyrne
Ko=AT4l, (A.13)

roe . - KpaTHOCTb BO34yX00OMeHa, CO34aBaeMoro aBapuiiHoOn BeHTunaunei, c—1;

T -  NpoOOIPKATENbHOCTb  MOCTYNSEHUS  FOPHOYMX ra3oB M MapoB
NErkoBOCMITAMEHSIIOLLMXCA U TOPHOYUX  Xuakocted B 0OBbeM MNOMeLleHusi, C
(npuHMmaeTcs no A.1.2).

A.2.6 Macca 2, Kr, NOCTYNMBLLErO B NOMELLEHME NPU pacyYeTHOW aBapun rasa,
onpegensieTcs no goopmyrne

=, + Ve, (A14)
roe ¥, - o6beM rasa, BbllLeALIero U3 annapara, M= ;

I, - 06bem rasa, BbileaLLero n3 Tpybonposoaos, M3 .
[Mpu aTOM

Ve =001 71, (A.15)
roe 4 - AaeneHve B annaparte, kMa;
" - 06bem annaparta, M3 ;

i!;r'r=‘1'-"Ii'r-l'i!;rQT’ (A.16)
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roe #; - o6beM rasa, BbllLe/LLero 13 TpybonpoBoaa A0 €ro OTKMOYEHUS, M3 ;
I3, - 06beM rasa, BbllleaLLero u3 TpybornpoBofa nocrie ero OTKMoYeHUs!, M= ;

HMe=g7, (A17)

roe @ - pacxod rasa, OnpeadensieMblii B COOTBETCTBUM C  TEXHONOMMYECKUM
pernaMeHToM B 3aBMCMMOCTW OT [JaBrieHusi B TpybonpoBoge, ero avameTpa,

TemnepaTypbl razoBoin cpeabl U T.4., M3 -c-1;
T - Bpems, onpegensiemoe no A.1.2, c;

Ve = 001 WP (2L +72 Ly +... +12L, ), (A18)
roe & - MakcumanoHoe [aasfieHve B TpybonposBode MO TEXHONorm4eckomy
pernameHTy, Klla;

1,2,...n - BHYTPEHHWU paguyc TpybonpoBoaos, M;

11,3, ..n - pruHa TpybonNpoBOAOB OT aBapUMHOIO annapara 40 3a4BUxek, M.

A.2.7 Macca napoB XMOKOCTW #:, NMOCTYNUBLUMX B MOMELLEHUE MpPU Hanmnm4um
HECKOSNIbKMX  WUCTOYMHWKOB  UcCNapeHust (MOBEPXHOCTb  PasfiMToON  >XUOKOCTW,
NMOBEPXHOCTb CO CBEXEHAHECEHHbIM COCTaBOM, OTKPbITble €MKOCTM WU T.M.),
onpenensieTcs U3 BblpaXkeHUs:

=yt Plagn TP axp (A19)
rae #i, - Macca X1AKOCTU, UCMapVBLLENCS C NMOBEPXHOCTW Pasnuea, Kr;

Mg - MACCA XMAOKOCTU, UCNAPUBLLENCS C NOBEPXHOCTEN OTKPbITLIX EMKOCTEWN,
Kr;

Prpoxp - Macca XMOKOCTW, WCNapuBLLENCS C MOBEPXHOCTEW, Ha KOTopble
HaHeCeH NpUMeHsIeMbIN COCTaB, Kr.
Mpu aTOM Kaxgoe n3 cnaraembix B oopmyrie A.19 onpegensietcs no gopmyne

m=WE,T, (A.20)

roe W - MHTEHCUBHOCTb uUcnapenus, kr-c—1-m-2;



F

- Mnowaab ucnapeHus, M2, onpegensemas B cooTBeTcTBuM c¢ A1.2 B

3aBMCUMOCTM OT MAacChbl XXMOKOCTW i, BbllLeLLEen B MOMELLEHME.

Ecnn aBapurHas cutyaumsa cBsdaHa C BO3MOXHbIM MOCTYMNEHNEM XNOKOCTU B
pacnbIfIEeHHOM COCTOSHMM, TO OHa JorpkHa ObiTb ydTeHa B dopmyne A.19
BBEAEHMEM [JOMONMHUTENbHOIO CraraemMoro, yduTbiBawoLwero obuwy maccy
MOCTYMMBLLUEN  XUOKOCTUM  OT  pacnbiNgoWwMx  YCTPOWUCTB,  MCXogos U3
NPOAOITKAUTENTBHOCTU X paboT.

Macca napoB »ugKoCTW, MOCTYMMBLUMX B MOMELLEHNE MPU aBapUMHON CUTYyaLLuK,
MOXeT ObITb onpefeneHa aKCnepuMeHTanbHO UM pacyeTHbLIM MyTEM.

A.2.8 Maccy napoB #:;, Kr, BblLLEALLYIO B NOMELLEHNE XWOKOCTW, ONpeaensioT B
cooTtBeTcTBUMN C A.1.2.

A2.9 WHTeHcuBHOCTL  ucnapenus W, krc-l-mM—2, onpegenserca no
CMPaBOYHBIM N IKCNEPUMEHTAmNbHbLIM AaHHbIM. [N HeHarpeTbiX Bblle pacyeTHOM
TemrnepaTtypbl okpyxarowen cpeabl JIBXX npu oTcyTCcTBUM OaHHbIX OOMNyCKaeTcs

paccuutbiBath ¥ no copmyne

i
W=10"" 3 B, (A.21)

rae Tl - koaddmuneHT, npyHMMaeMbl no Tabnuue A.3 B 3aBMCUMOCTM OT CKOPOCTH
N TemnepaTypbl BO34YLLHOMO NOTOKAa HaZ NOBEPXHOCTLIO UCNApeHUs;

F, - [DaBneHVe HacbIWEHHOTO napa npu pacyeTHOM Temnepatype iy,
onpegensieMoe no CrnpaBoYHbIM AaHHbIM, Kl1a;
A - MonapHaa macca, Kr-k-mMorb.

Tabrmmua A3 - 3HadeHue koaddmumeHTa TI B 3aBUCMMOCTM OT CKOPOCTU WU
TemnepaTypbl BO34YLUHOrO NOTOKA



CKopocTb  BO3AOYLUHOMO || 3HayeHne koaddmumeHTta I npu Temneparype, °C,
NoTOKa B MOMELLEHUW, M C || Boayxa B NOMELLEHUM
-1
10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 24 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 57 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

A2.10 Macca napoB #, Kr, NpuU WUCNAPEHUN XUOKOCTWU, HarpeTon Bbllle
pacyeTHOM TemnepaTypbl, HO He Bbllle TeMNepaTypbl KUMEHUSI >XUOKOCTW,
onpeaenaeTcs N0 COOTHOLLEHMIO

E‘ .
m=002JM  E -E i , (A.22)
Ji-'IHJ:I'[

roec, - YAenbHas TEnroeMKOCTb >XMAKOCTM MpWU HayarbHOM TemnepaType
ncnapenus, Mx-kr-1-K-1;

Lyen - YOEnbHaa TennoTta UcnapeHus XXuaKoCTY NpY HavanbHoW Temnepartype
ucnapeHus, onpeaensemas rno cnpaBoYHbIM AaHHbIM, [pk-kr—1 .

Mpn OTCYTCTBUM CMPaBOYHBIX AaHHbLIX AOMYCKaeTcA paccuuTbiBaTh Ly MO
dopmyrne
19.173.10° . BT

fam = (T, +C, +273.2)° M’

(A.23)



roe B, U, - KOHCTaHTbl ypaBHeHUs AHTyaHa, ornpegensieMbie Mo CrpaBOYHbIM
[aHHbIM AN AaBMEHUS HaCbILLEHHbIX NapoB, n3mepsiemoro B kla;

T, - HayanbHasa TemnepaTypa HarpeTon Xuakoctu, K;

A - MmongpHaa macca, Kr-k-mMorsib.
Gopmyrnbl A22 wn A23 crnpaBearmBbl  ANA XMOKOCTEW, HarpeTbiX OT
TemnepaTtypbl BCMbIWKA W BbilWe MpU YCHOBWUW, 4YTO Temnepatypa BCbILKK

KNLKOCTM NPEeBbILLIAET 3HaYeHNe pacyeTHoM TeMnepaTypsbl ().

A3 PacueT U36bITOYHOro AaBneHus B3pbiBa ANA rOPHOYNX Nbinen

A.3.1 Pac4yet u3bbiTouHOro gaeneHusa A7, kla, npoussogutca no dopmyrne
(A4), rae KoapdPMUMEHT Z y4acTUA B3BELUEHHOM Mblfi B FOPEHUM pacCyYUTbIBAOT
no cpopmyrne

Z=05F, (A.24)

roe X - mMaccoBas [OOns 4acTul MbiMM pasmMepoM MeHee KpPUTUYECKOro, C
NPEBLILLUEHMEM KOTOPOrO adpOB3BECH CTAHOBUTCS HECMOCOOHOW pacrnpoCTpaHsATb
nnams. B oTcyTcTBME BO3MOXHOCTU MOMNYyYeHUs CBEAEHWI O OLEHKN BENUYMHbI

F ponyckaeTtcs npuHuMmatb F =1.

K nbingm, cnocobHbiM 06pas3oBbiBaTh roployvMe MbleBO3AYLUHbIE CMECH,
OTHOCSIT AUCNEPCHbIE MaTepuarbl, XapakTEPU3YIOLLMECS HanMuMem nokasarternen
MOXaPHOW OMACHOCTU: HWKHMM KOHLLEHTPALMOHHLIM NPEeAEerioM pacnpoCcTpaHeHns
NNameHn,  MakCMMasnbHbIM  [OaBIIEHWEM,  pa3BMBAEMbIM  MpU  CropaHuu
nbineso3gywHon cmecn (bonee 50 klla), M CKOPOCTbIO €ro HapacTaHus,
MUHUMarbHbIM B3PbIBOOMACHbIM coaepXaHnem kucriopoga meHee 21% (06.).

A.3.2 PacueTHylo mMaccy B3BELLEHHOW B OObEME MNOMELLEHUS Mblfn #2, Kr,
obpa3oBaBLLENCS B pe3yrnbTaTe aBapunHOM CcUTyaumm, onpeaenstoT no gopmyne

Lo o
FH = frifl O
z v, (A.25)

roe #ig; - pacyeTHasi Macca B3BUXPUBLLENCS NbIMW, KT;

M,z - paCyeTHas macca Mblfn, NOCTYNUBLUEN B MOMELLEHWE B pesyrbraTte
aBapuUNHOM CUTYyaLUW, Kr;

e - CTEXMOMETPUYECKAs KOHLEHTPAaLUsi FOPHOYEN Mblfiu B a3POB3BECH, KI'M —

Vi - PacyeTHbli 0O6beM MbiNeBO3AyLLHOTO obraka, obpa3oBaHHOro npwu
aBapuUHONM cUTyaLun B 06 beme NoMeLLieHns, M=

B oTtcyrcTBME BO3MOXHOCTM MOSMyYeHUs] CBeAEeHUW [Ons  pacdeTa Py
[lonyckaeTcs NpuHMMaTh



W, (A.26)

A.3.3 PacyeTHylo Maccy B3BUXPUBLLENCS MNbIN #x. ONPeaenstoT no gopmyrne
Mgy = Kp iy, (A.27)

roe £;; - OONA OTMNOX/BLUEACA B MOMELLEHUM MblfW, CNOCOGHOW nepenTt BO
B3BELLEHHOE COCTOsIHME B pesynbTarte aBapunHon cutyauun. [pyn oTCcyTCcTBUM

9KCMNepuUMeHTarnbHbIX cBeaeHuin o BenmuuHe X, gonyckaeTca npuHuMmaTh A, =
0,9;

#ig - Macca OTNOXMBLLENCA B NMOMELLEHUN MNbISN K MOMEHTY aBapuu, Kr.

A.3.4 PacyeTHylo maccy nbifn, MOCTYNMBLUEN B MOMeELLEHWE B pesyrnbrarte

aBapUNHOM CUTYaLUK, .., ONPeaenstoT no gopmyne
Py = (Pon + T K, (A.28)

roe #.,; - Macca roptoder nbinuv, BblbpackiBaemon B NOMELLEHWE U3 annapara, Kr;
¢ - NpoM3BOOAUTENBbHOCTb, C KOTOPOW MNPOAOIPKAETCH  MOCTYNneHue
MbINEBUAHBIX BELLECTB B aBapuiHbIN annapaT no TpybonpoBodaM 4O MOMEHTa UX

oTKMtoYeHus, kr-c—1;
T - Bpems oTKntoveHus, onpegensemoe no A.1.2 (), c;

K, - KOI(IMUMEHT nbiNeHusi, NpeacTaBnsAloLMA  OTHOLLEHME MacChl

B3BELLEHHOWN B BO3yXe MNblfIM KO BCEW Macce Mblnn, NOCTYNMBLLEN N3 annapaTta B

noMeLleHne. I'Ipvl OTCYTCTBUMN J3KCNEpMMEHTallbHbIX OaHHbIX O BEJIMYMHE KH
Aonyckaetcd nNpuHMMaThb:

- X, =0,5- ana nbinen ¢ AncnepcHocTbio He MeHee 350 MKM;
- X, =1,0 - onsa nbinen ¢ AucnepcHocTbio meHee 350 MKM.

Bennuuny #2.; npuHumarot B cootBeTcTBuMmM ¢ A.1.1 n A1.3.

A.3.5 Maccy OTnoxvBLIENCS B MOMELIEHUN MbiM K MOMEHTY aBapum
onpegenstoT no dopmyre

Kl"
oy = E(ml +ag) (A.29)
W

raoe £, - aons roptoyen nbinv B o6LLEn Macce OTIIONEHU MNbIw;



KF -vKOSCb(bVILI,VIeHT acbcbeKjMBHOCTm I'IbIJ'Iey60pKlil. [MpuHMMatoT paBHbIM O,Ej
npu cyxor n 0,7 - npy BriaxHon nbineybopke (pyy4Hon). NMpy MexaHN3MpPOBaHHOM

BaKyyMHOW Mnbineybopke Ansi pOBHOroO nona Ky npvHUMatoT paeHbiM 0,9; Ana nona
¢ Bbl6onHamm (0o 5% nnowagm) - 0,7;

¥y - Macca nMbiMv, oOcefalolen Ha TPyAHOOOCTYMHbIX AN y6opku
NOBEPXHOCTSX B MOMELLEHUM 32 NEpUoS, BPEMEHN MeXay reHepanbHbiMy yoopkamu,
Kr;

#3 - Macca Mblnv, ocefalroLlen Ha OOCTYMNHbIX And YOOpKM MOBEPXHOCTSAX B
MOMELLEHMM 3a Neprog, BPEMEHU MeXay TeKYLLMMN yOopKamu, Kr.

Moo TpyaHOOOCTYNHbIMM Ans YyOOpKM nowaasamMu nogpasymeBaloT Takue
MOBEPXHOCTU B  MNPOU3BOACTBEHHbIX  MOMELUEHWUSIX,  O4YMUCTKA  KOTOPbIX
OCYLLECTBNSAETCA TOMbKO Mpu reHeparnbHbiX nblneybopkax. [JocTynHbIMKU Ons
ybopKM MecTamm SBASITCA NOBEPXHOCTU, Mblflb C KOTOPbLIX yAanseTcs B npouecce
TEKYLWMX NblNeybopoK (EXXECMEHHO, EXXECYTOYHO 1 T.1.).

A.3.6 Macca nbirm #% (i =1; 2), ocegarolen Ha pasfnYHbIX MOBEPXHOCTAX B
NMOMELLEHMN 3a MEXYOOPOUHbIN Nepuog, onpeaendeTcs no dopmyne

= M(1-cOfy, (i=1,2), (A.30)

M =% A
e 1 %1 Li - macca nbiny, Bbigenaowascs B 06bem noMeLleHns 3a nepuoz,
BPEMEHUN MeXay reHepanbHbIMU Nblneybopkamu, Kr;

Ml,i" - Macca nblfn, Bbloensemas equHuLen nbinswero obopyaoBaHus 3a
yKasaHHbI nepuos, Kr;

My = ZMEJ" - Macca nbinv, Bblaensawwaacsa B 06 eM noMeLleH1st 3a Nnepuos
i ’
BpeMEHU MG)KEI,y TeKyLLI,I/IMM I'IbIJ'Iey60pKaMVI, KT,

ng - Macca nblnv, Bblaensemas eavHuuen nbinswero obopyaoBaHus 3a
yKasaHHbI Nepuoa, Kr;

o - OOnda Bblgensoowencs B o6beM NoMeLlleHUst MNblfnv, KoTopas yaansieTcs
BbITSXXHbIMW BEHTUMALMOHHBIMU CUCTEMaMW. [1py OTCYTCTBUM SKCNEPUMEHTANbHbIX
AaHHbIX O BENM4YmHe < nonaratot = 0;

B, B - porm Bblgensaoowencs B 0o6beM MOMELLEHUs Mblv, OCeAartoLLen
COOTBETCTBEHHO Ha TPYLAHOAOCTYMHbLIX WU AOCTYMHbLIX A55 YOOPKM MOBEPXHOCTAX

nomewleHus (3 +f =1
MNpn otcyTcTBUM cCBefeHun o KoadpmumeHTax [ n By ponyckaetcs

npuHumathb [ =1, 2 =0.

A3.7 M; (i =1; 2) MmoryT BbITb Takxe ornpeaeneHbl 3KCNepuMeHTanbHo (Unn no
aHanormm ¢ gencTeyowwMn obpasuamMu NPOM3BOACTB) B Nepuosd MakCcumasibHOM
3arpy3ku obopyaoBaHusi no gopmyrne

¥=Z0 Bl o), (A31)



roe Sy, ©2; - WHTEHCUMBHOCTb  MbIMEOTIIOKEHUA COOTBETCTBEHHO Ha
TPYAHOOOCTYNHbIX 5 (M2) 1 AoCTynHbIX #3; (M2) nnowaasx, krrm—2-c-1;

Ty, T2 - NPOMEXYTOK BpEMEHW COOTBETCTBEHHO MeXOYy reHeparnbHbIMU U
TEKYLLMMU I'IbIJ'Iey60pKaMVI, C.

A.3.8 B Tabrmue A.4 npvBeneHbl TUNNYHbIE NpeaenibHO A0NYCTUMbIE 3HAYEHUS
N306bITOYHOrO AaBMNEHNSI C TOHMKM 3PEHUSI NOBPEXOEHUSA 30aHWNA.

Tabrmua A4 - TunuyHble NpeaenbHO AOMyCTUMbIE 3HAYeHUss U30bITOYHOrO
[NaBMEHNs1 C TOYKWN 3pEeHNst NOBPEXOEHUS 3aaHUN

CTeneHb nopaxeHusi TunnyHble npeaensHo
AOonyCTUMbIE 3HaYeHus
M3bbITOYHOIO  [aBrieHus,
klMa

[MNonHoe paspyLueHne 3gaHun 100

50%-Hoe paspyLueHme 3aaHnn 53

CpenHve nospexaeHus 3gaHni 28

YMepeHHble noBpexaeHna 3gaHui (nospexaenue || 12
BHYTPEHHNX NEPEropookK, pam, ABepen 1 T.n.)

HwkHUIA nopor noBpexOeHus 4YeroBeka BOJHOM || 5
[aBneHust

Manble noBpexaeHusa (pa3buTta 4yacTb ocTekrneHus) || 3

A4 OnpepeneHne MU3OLITOYHOro AaBrfieHUs ANIA CMecen, coaepXawmx
roproyue rasbl (Mapbl) U NbIU

PacuyeTHoe 130bITOYHOE OaBneHne AF Ona rmbpuaHbIX CMEcen, cogepalumx
roprodme rasbl (Napbl) U NbiKn, onpegenseTca no gopmyre

AP = AP +AP,, (A.32)



roe AF - n3bblTOYHOE [aBrieHve, BblYWUCIIEHHOE AN roprodero rasa (mapa) B
cootBeTcTBMM C A.2.1 nNA.2.2;

&Fy - n3bbITOMHOE [aBneHue, BbIYUCIIEHHOE [NA TOploYen MbimM B
cooTtBeTcTBMM C A.3.1.

A5 OnpepgeneHue u3bbITOYHOrO AaBfieHUA ANA BelwecTB U MaTepuanos,
CNOCOOHLIX cropaTtb NpuM B3aMuMOA4EeMNCTBUM C BOAOW, KUCIOPOAOM BoO3ayxa
WUnu apyr ¢ 4pyrom ¢ o6pasoBaHneM BOJIH AaBneHuUs

PacyeTtHoe wu30bITOMHOE pOaBneHwe A#F AOns BewecTB W Marepuaros,
CcnocobHbIX cropaTb NPy B3aMMO4EeNCTBUN C BOLOW, KUCIIOPOAOM BO34yXa Unu apyr

Cc ApyroMm, onpegensiior no A2.2, nonmaras £ =1 W nNpuHUMasl B kayecTBe .
SHEpPIVIo, BbIAENSIOLLYOCS NPU UX B3aMMOAENCTBUM (C YH4ETOM CropaHus NPOAYKTOB
B3aVMOZENCTBUS O KOHEYHbIX COeOQUHEHWI) UM SKCNEPUMEHTArbHO B HATYpPHbIX

ucnoiTaHuax. B cnyyae, korga onpefennTb BenMUUHY AF He npeacTaBnseTcs
BO3MOXHbIM, crieqyeT NpuHMMaTh ee npesbiwatoLen 5 klla.

NpunoxeHune b. MeToa pacyeTa
MaKCUMMaribHbIX pa3MepoB B3pbIBOOMNACHbIX
30H, OrpaHU4YeHHbIX HUXKHUM
KOHUEHTPauUOHHbLIM npeaeriom
pacnpocTpaHeHus nnaMmeHu ra3zoB U nNapos
XUOKOCTEeN, pa3mMepoB 30H NOpPaXXeHUA npu
peanu3auumn noxapa - BCMblILUKN

MpunoxeHue b

b.1 Pagunyc Eggmp (M) v BbicoTa Zypmp (M) 30HbI, OrpaHuymBatoLLme obrnacTb
KOHLeHTpaLui, NPEeBbILLAIOLLAX HVDKHWI KOHLEHTPaLMOHHbIN npegen
pacnpocTpaHeHus rnrameHn (ganee - HEIIP ), npy HENoABWKHOW BO3AYLLUHOM
cpene onpenenseTcsa no gopmynam:

Ans roptovnx rasos (ganee - M)

0,33
#r
Rygme =?,8{—] , (5.1)
Pr - Chemr
0,33
N
Zygnp = 0,26 (—J : (B.2)
Pr - CHEIIP

Ans napos JIBXK

0,33

i

Ruggmp =75 (—J , (5.3)
Pr - CHETIP



0,33

P

EHI{HP = [:],25 : {—J ) (54)
Pr - CHETIP

roe #. - Macca [T, nocTynuBLLEro B OTKPbITOE MPOCTPAHCTBO MpW NoXapoonacHoM
cuUTyauuu, Kr;

pr - nnotHocTb [T npu pacyeTHon TemnepaType U aTMOCHEPHOM [aBlieHuH,
Kr/m3 ;

mi; - Macca napos JIBX, nocTynueluMX B OTKPbITOE MPOCTPAHCTBO 3a Bpems
NUCNapeHus, Kr;

P - MoTHocTk napos JIBXK npu pacyeTHon Temnepatype, klla;

CHETIP - HWKHWUIA KOHLLEHTPAUMOHHBLIN npefen pacnpoctpaHeHus nnamenu [T
unn napos, % 06.
3a Havano oTcyeTa OPU3OHTaNbHOIO pasmMepa  30Hbl  MPUHUMAIOT

reoMeTpuyeckuii LeHTp Nponmea, a B Cryvae, ecim Fypp MeHbLle rabapuTHbIX
pa3MepoB NPonMBa, - BHELLHWE rabapuTHbIe pa3mepbl NponvBa.

Mpn  HeobxoAMMOCTM  MOXET ObiTb  Y4TEHO  BIMSIHUE  Pa3fUYHbIX
METEOPOOMMYECKNX YCIOBUIA Ha pa3Mepbl B3pbIBOONACHbLIX 30H.

6.2 B cnyyae obpasoBaHua napoBO34YyLLHOW CMECUM B He3arpoMoXgeHHOM
TEeXHosorm4ecknm obopygoBaHNEM NPOCTPAHCTBE U €r0 3aXUraHUM OTHOCUTESTbHO
crabblM UCTOYHUKOM (Hanpumep, UCKPOW) CropaHne 3TOW CMEeCKU NPOUCXOOMUT, Kak
npaBuso, ¢ HeGONbLLMMM BUOMMbBIMW CKOPOCTSMU NriameHn. MNpu aToMm amnnmTyabl
BOMHbl [aBfeHUst Marbl U MOMYT HEe MNPUHMMATbCS BO BHUMMaHWE Mpu OLEHKE
nopaxarowiero Bo3gencteus. B aToM crnydae peanmu3yetcsi Tak HasblBaeMbli
noxap-BCnblllKa, MpM KOTOPOM 30HA MOpaXeHUs BbICOKOTEMMEpPaTYyPHbLIMN
npoaykTamu CropaHusi napoBO34YLUHOM CMeCKM MpakTM4Yecku coBnagaetr cC
MakcumarnbHbIM pa3MepomM obfiaka NpPOAYKTOB CropaHus (T.e. MnopaxaktTcs B
OCHOBHOM 00bEeKTbl, nonagawowpme B 3TO o0bnako). Paguyc BO3gencTBus
BbICOKOTEMMEPATYPHbIX MPOLAYKTOB CropaHusi MapoBO34yLlUHOro obraka npu

noxape-Berbiluke Rz onpenensercsi hopMysioit
Rp =12 Rygmp, (5.5)

rae Fyprp - TOPU3OHTarnbHbLIN pasMep B3PbIBOOMACHOW 30HbI, onpenensembii rno
dopmyne B.3 HacTosALLEro NPUIIOXKEHUS.

NMpunoxeHue B. MeTop pacyeTa
MHTEHCUBHOCTU TEMNJIOBOIro U3Ny4YeHUs npu
rno)xapax nposiuBoB NEerKkoBOCMJIaMeHALWUXCA
U FOPHOYUX XKUOKOCTEN

MpunoxeHue B



B.1 MHTEHCMBHOCTb TENnoBoro uanydeHus ¢ (kBT/m<) ons noxapa nponvea
nerkosocniameHsaowmxcs  (JIBXK), roptounx xugkocten  (MK),  CxKKEHHOro
npupogHoro rasa (CIIM) cxwkeHHoro yrnesogopoaHoro rasa (CYI) onpegensietcs

no cpopmyne
g=Hp FoT, (B.1)

rae £y - cpeAHenoBepXHOCTHas MHTEHCMBHOCTbL TEMMOBOIO W3MyYeHWs MriamMeHw,
kBT/MZ;

Fg - YITI0BOW KO3MLMEHT 0B y4EHHOCTM;
T - KO3(ppUUMEHT nponyckaHus aTmocdepbl.

3Ha4vyeHue Ef NPUHUMAETCA Ha OCHOBE MMEIOLMXCHA IKCMEepUMEHTarbHbIX
AaHHbIX Unu no tTadbnuue B.1.

Tabnvua B.1 - Cpe,D,HeI'IOBerHOCTHaﬂ MNOTHOCTb TenyioBoro U3siy4eHna niameHun
B 3aBUCUMOCTU OT AMaMeTpa o4vara n yaesibHasd MmaccoBasd CKOPOCTb BbIrOPaHUA
OJ1A HEKOTOPbIX XNOKUX YrneBOogopOoaHbIX TOMJINB

Tonnmso He kBT/M2, npu & , M '
Kr/(M2-c)
10 20 30 40 50
crr 220 180 150 130 120 0,08
CYT (nponan-6ytaH) (|80 63 50 43 40 0,1
BeH3uH 60 47 35 28 25 0,06
[unsenbHoe Tonmmeo || 40 32 25 21 18 0,04

MpumevaHve - Ona guameTtpoB oyara meHee 10 m unn Gonee 50 m cnegyet

npMHUMaTb Ef Takon e, Kak u gna odaros auametrpom 10 m m 50 ™
COOTBETCTBEHHO.
[Mpy oOTCyTCTBMM [aHHbIX AN HepTv M HeddTEeNnpOAyKTOB [OMycKaeTcA

BermMumnHy £  (kBT/m2) onpenenstsb no dopmyne



E; =140 M2 100 (1- 0y (B.2)

roe < - adpdpekTMBHbLIN AnameTp Nponmea, M.

£ - OCHOBaHWe HaTyparbHOro rfiorapudma, paBHoe 2,7.
Mpn OTCyTCTBUM OaHHbIX AN OLHOKOMMOHEHTHbIX XXMOKOCTEN AonycKaeTcs

BErMYnHy & ¥ (kBT/mM2) onpenenstb no dopmyne

By 0.4.m' H,
[1+4 E]
g/, (B.3)

roe ' - yaenbHas MaccoBasi CKOPOCTb BblropaHus, Kr/(m2-c);

H.. - ynenbHasa Tennota cropanus, KIx/Kr;

L - ONMHa nnamMmeHu, m.
Mpn OTCYTCTBUM AaHHbIX ONs OAHOKOMMOHEHTHbIX XMOKOCTEN [OrnycKaeTca

BenMUuHy #2', Kr/(M2-c), onpegensaTtb no dopmyre

. 0,001 H,,

o= ,
Lg"‘cp(?EJ_?:z}

(B.4)

roe Lg - yaenbHas TennoTa ucnapeHus XnakocTu, KI/Kr;

Up - yaenbHasi TennoeMKoCTb XuakocTu, KX/ (kr-K);
T, - TemnepaTtypa KUNeHus XMOKoCTK Npy aTMocdepHOM AaBneHnu, K;

T, - TemnepaTtypa okpyxatoLlei cpeasbl, K.
[N MHOrOKOMMOHEHTHBIX CMECEeW XUOKOCTe [omnyckaeTcsl onpeaerieHve

3HavYeHun Ef W' NO KOMMOHEHTaM, AN KOTOPbIX BENUYUHbI Ef n '
MaKCUMarnbHbl.

B.2 Yrnoeon koadhdmumneHT 06y4eHHOCTH Fq onpegensieTcs no dopmyne

2 2
B =[FR+FE, (B.5)

roe Fr-, Fy - dakTopbl 0BGMy4eHHOCTW AN BepTUKanbHOW WM FOpU3OHTarbHOM
nfowaaoK, COOTBETCTBEHHO, onpeaensemMble AN MoWaaoK, pacrnofioKeHHbIX B
90° cekTOpe B HanpaBfieHUM HAKMOHa NNameHu, No cregyowmm opmynam:



2 2 . |
Bactg DB | +B+D" =2 b (14+a sin 6 mtg(ﬂ-ﬂ]+
. W B
&:—-‘1 2 2 . [
T cog a-bh—F°.zn g Fe.oam@g
-| arctg + arctg
F.C o,
(B.b)
[1] sin O a-b—F2 sin 0 F?osin g
atrctg | — |+ drclg + atrctg =
1 g F.C e
FH:—-*‘: H]
n [a2+{b+1}12—2-{b+1+a-b-smej} [A-DJ
- carctg | ——
h A-B & (B.7)
Pk
g B.8
g, (B.8)
Do
B (B.9)
ﬂ:J(.::%(E:-H}E—z-a-(bﬂj-sm &, (B.10)
B=fla®+(-12-2.a (-1 50 8), (B.11)
C= 0+ 1) cos? 8y, (B.12)
B—1
e B.13
=) ®1
@ cosd
e COBDE, B.14
h—g sin 8’ ( )
F=.Ji? -1, (B.15)

roe X - pacCTodHMEe OT reoMeTpuYecKoro LeHTpa nponvea Ao o6nyqaeM0ro

obbekTa, M;

< - 9dpdbekTMBHLIN AnameTp NPonmnBa, M;
L - ANMHa nnamMmexu, Mm;

& - Yron OTKMIOHEHUS NflaMeHN OT BEpPTUKanNM nog AencTBUEM BeETpa.
[ns nnowaaok, pacnornoXeHHbIX BHE yKa3aHHOMO CEKTOpa, a TakXke B Criyvasix
OTCYTCTBUA BETpa GakTOpbl 0OBNYYEHHOCTUN OANS BEPTUKANbHOW U FOPU3OHTarbHOM

nrowaaoK paccymtbiBaroTcs no gopmynam B.6-B.15 n B.18, npuHumas & =0.
OdeKTUBHBIV AnameTp npormea < (M) paccymTbiBaeTCs No opmyne



) i (B.16)

roe F - nnollaab nponvea, M2,

AnvHa nnamexn 7 (M) onpegenaetcs no opmynam:

npw e =1
1 067
L:ﬁﬁ-d-[L gt (B.17)
pa"‘w,lg'd}
npw e <1
1 0,61
L=42-d-[L , (B.18)
pa"‘-\lg'dJ
roe
L. |
Em’-g-d
Pr . (B.19)

roe #2' - yoenbHas MaccoBasi CKOPOCTb BbIrOpaHUs TONMMBA, Kr/(M2-c);

(34 - NNMOTHOCTb OKPYXKaloLLEro Bo3ayxa, Kr/'m? ;

Pp - MMOTHOCTb HAaCbIWEHHbLIX NapoB TOMnMBa npu temnepartype KuneHus, Kr/m

W - CKOPOCTb BETpa, M/C;

£ - yckopeHue cBoGoaHoro nagenHus (9,81 m/c2).

Yron OTKMNOHEHMS nNflaMeHn OT BepTUKanM nog [AOenucTBMeM BeTpa o
paccyuTbiBaeTCcs rno gopmyre

" i oM < 1 8.0
W wi™”, npuus =1, (8.20)

KoadgpdpmumeHT nponyckaHus atmMoccpepbl T ONA  nNoxapa  nponvea
onpegensieTcs no goopmyrne

T=exp[-7-107 (X 05 4)]. (B.21)

B.3 B Tabrmumue B.2 npeacTtaBneHbl TUNWYHbIE 3HA4YeHUst NpeaeribHO
AONYCTUMON WHTEHCUBHOCTWU TEMSIOBOIO M3Ny4YeHUst ONs pasfiMYHbIX CTEMneHen
NnopaxeHnsa YerioBeka 1 maTepuaros.



Tabmmua B.2 - TununyHble npegenbHo AonyctuMble 3Ha4YeHUA WUHTEHCUBHOCTU
TennoBoro wu3nyyvyeHna nnda  pasfinyHbiX CTeneHen nopaxeHnda 4ernoBeka "
noBpeXxgeHnda matepunanoB



CTteneHb nopaxeHus Tunn4yHble npeaensHo
AONYCTUMble  3HAYEHUS
WHTEHCUBHOCTU
TEennoBoro N3nyYeHns,
kBT/m=

be3d HeraTuMBHbIX nocneactBuM B TedeHue |l 1,4

ANUTENBHOrO BPEMEHU

BesonacHo ans YenoBeka B 6pe3eHTOBON ogexae 4,2

HenepeHocmmas 6onb 4Yepes 20-30 ¢ 7,0

O»xor 1-n cteneHn yepes 15-20 ¢

O»xor 2-n cteneHn yepes 30-40 ¢

BocnnameHeHue xrornka-BonokHa Yepes 15 MuH

BocnnameHeHne apeBecuHbI, OKpalleHHoW macnsaHon || 17,0

Kpackown no CTpOraHHom NOBEPXHOCTW;

BOCMNfiaMeHeHne draHepbl

HenepeHocnmas 6onb 4epes 3-5 ¢ 10,5

O»or 1-n cTeneHn yepes 6-8 ¢

Oxor 2- cteneHn 4epes 12-16 ¢

BocnnameHeHne  gpeBecuHbl € wepoxosaton || 12,9

NMOBEPXHOCTBLIO (BNaXHOCTb 12%) npu OnmMTenibHOCTU

obny4deHnsa 15 MuH

BocnnameHeHne opeBecuHbI, OKpalleHHoW macnsaHon || 17,0

Kpackomn no CTpOraHHoun
BOCMNfiaMeHeHne dhaHepbl

NOBEPXHOCTU;




NMpunoxeHue I'. MeToa pac4yeta paamepoB 30H
pacnpocTtpaHeHMa obnaka roprovmx rasoB U
napoB Npu aBapum

MpunoxeHue I

CywHocts MeToaa

B HacTosilLeM NpPUNOXEHUN YCTaHOBMNEH MOPSAOK pacyeTa W3MEHEeHuUst BO
BPEMEHM KOHL,EHTpaL MM rasa B obnake npyu MrHoBEHHOM BbIOpOCE U HENPEPLIBHOM
NCTEYEHNN CXMKEHHOTO yrnesogopoaHoro rasa (CYTI).

.1 MrHoBeHHbIN BbIOpoc CYI

1.1 MrHoBeHHbI BbIOpoCc CYI MOXeT npoucxoauTb MNpu NOBPEXOEHUN
pesepByapa UM MHoro annapara, B kotopom CYI™ Haxoautcs nog AaBneHneM.

3a cueT BHyTpeHHen aHeprunm CYI[ ero maccosad [ons & MrHOBEHHO
ncnapsietcss, obpasys C Kanenbkamum XmuakocTu obnako asposond. 3a cuer
OonbLUMX CKOPOCTEN BUXPEBLIX MOTOKOB MPOUCXOAUT ObICTPOE BOBIIEYEHME B
obnako Bo3gyxa 1 6bicTpoe ucnapeHune octasluencsa Yactm CYT.

Maccy Bosayxa 3., Kr, MTHOBEHHO BOBIEKaloLLyloCA B 06nako And Takoro
ncrnapeHnsi, paccuynTbiBatoT Mo oopmyrne

(1-8).- M, L,

Mo = ;
Cp.ﬂ {?:z _Tg} +Xw LH'

(r.1)

rae M - macca BbiGpoLueHHoro CYT, kr;

Cp.ﬂ - yoelnbHad TENMNJ1I0EMKOCTb BO3ayXa, ,D.>K/(KI"K);

Lg - yaenbHas Tennota napoobpasoBaHusa CYT, [x/kr;

T, - TemnepaTypa OKpy»KatoLero Bo3ayxa, K;
Tg - TemnepaTtypa kuneHna CYI npu atmocdepHoM aasrieHun, K;

X, - MaccoBas 4ons BoAsHbIX NapoB B BO3AYXE;

L., - ynenbHas Tennota napoobpasoBaHus Boabl, I/Kr;
& - MaccoBasi 4ons MrHOBEHHO ucnapwmsLuerocst CYT.
O onpeaensitoT U3 COOTHOLIEHUS

Gy 1T —Tg:'],

Le

5=1—exp[ (r.2)

roe C'p, ¢ - yaenbHas tennoemkoctb CYT, [hx/(kr-K).



1.2 lpuHumatot, 4yTOo OOpasoBaBlueecs 0b6nako apendyetr no BETPY CO

ckopocTbio vz =061, (v, - CKOPOCTb BETpPAa) U MMEET B HayasrbHbIi MOMEHT
dopmy uunuHApa, BbICOTa KOTOPOro pasBHa ero paguycy. C Te4yeHnem BpemMeHu
BblCOTa Obraka ymeHbLUIaeTCcs, a pagnyc pacTer.

N3meHeHne BO BpeMeHu paanyca, BbICOTbI 0bnaka 1 KoOHUEeHTpaLum rasa B HeMm
B 3TOM (pa3e (HasblBaeMoW pas3on nageHust) onpegensieTcs nyTemM peLLeHns
meTtogom PyHre-KyTTa (peanu3oBaHHbIM B BUAe CTaH4apTHOW nporpaMMbl Ha SBM)
cuctembl 06bIKHOBEHHbIX AnddepeHLManbHbIX YpaBHEHWN

% = pawzagcxngFi T 20,0 - [j—"J Tk (r.3)
f

dd 5 1333

d MCpat Moy

, (r.4)

0,5
dr [Eﬁz'(pg_a_pa}]
Tl = '514'
dﬁ )

Pga (I5)

roe M, - macca Bo3gyxa B obnake, Kr;

4 - MMOTHOCTL BO3ayxa, Kr/M3 ;
# - paguyc obnaka, m;

@y, da, d3, @4 - KodpduumeHTbl (@ =0,7, @2 =0,5, @4 =1,07, @3 =0,3 Anq
KrnaccoB yctondnBocTtu A-B (knaccbkl ycTomumBocTM gaHbl no Mackyunny, Tabnuua
.1); 0,24 - apna C-B; 0,16 - ana E-F);

Fi - ymcno PnyapacoHa, onpegendemoe n3 COOTHOLLEHNS

Ri = [5,88?3':'"135 f(aé"‘ vﬁ))(pg_a ~Pa)/Pa;

% - BblCcOTa obnaka, M;
7 - TemnepaTtypa obnaka, K;

TST - TemnepaTypa 3eMHOM NOBEPXHOCTH, K;

Pga - NMOTHOCTb NAPOBO3/YLLIHOrO obnaka, Kr/m= .

Tabnuuya IN.1 - Knaccbl yctonymsocTn atmocdepsl no MNackyvnny



Knacc no|l TunmnyHas OnwucaHve noroabl BepTukanbHbIn

Mackyunnny || ckopocTb rpagueHT
BEeTpa, M/C Temnepatypsbl, K/m
A 1 BesobnayHo >>>0,01
B 2 CornHe4Ho n Tenno >>0,01
C 5 MNepemeHHas >0,01
obnayHocTb B Te4vyeHue
AHA
D 5 O6nayHbin  pgeHb wnm || = 0,01

obna4yHaga Houb

E 3 [NepemeHHas <0,01
obrna4yHoCTb B TeYeHue
HOYM
F 2 AcHas Ho4b NHBepcus
(oTpuuarensHbln
rpagueHT)

PelueHnem cucTtemsl BbllLEyKa3aHHbIX ypaBHeHvu7| ABNAKOTCA 3aBUCUMOCTU

My=M,), T=TE, r=rit).
,D,J'Iﬂ peLweHnda CUCTEMbI ypaBHeHVIVI HeO6XO,D,VIMbI OononHUTeribHble
COOTHOLUleHNnA

Mo+ M,
Pa  Pg ) NT ), (r.6)

B kauecTBe kpuTepusi OKOHYaHWsi basbl NageHUst NMPUHUMAKOT BbINOSIHEHUE
yCroBUs

pg,a =

[pgﬂ _pa;l {10—3.

— (r.7)



3aBucuMocTb % = k(f) HaxoouM N3 COOTHOLLIEHUS
M, M T 1
hifj= |2 4 & [—EJ = |. (r.8)
Pa Pg ) AT/ L)

I".1.3 Korga nnoTHOCTb NapoBO34yLLUHOro obraka He3Ha4YnTEeNbHO OTNInYaeTcs oT
NIOTHOCTU Bo3ayxa (T.e. MOCfe OKOHYaHus pasbl MageHus), ero OBWKEHue
onpegendaeTcs Kak (pasa naccMBHOM AuCNepCUM M ONUCbIBAeTCSA Mpoueccamm
TypOyneHTHON anddy3nn.

KoHueHTpaumio rasa B Touke C KoopauHatamu (x, ¥, z ) B (pa3e nacCuMBHOM
aucnepcun onpegensatoT n3 opmynel

M (o = ]2 +_;u'2 2
e e B £ cexp|— e 0 EEp| — , r.9
e 5 o 23, 202 (-9

rae Ty, G, - CPeHEeKBaAPaTUYHbIE OTKITOHEHVSI, 3aBUCSLLME OT BENUYMHBI X, — 7

X, - KoopauHaTa ueHTpa obraka B HanpasreHun BeTpa, M;
X - KOopAuHaTa TOYKU OKOHYaHUS dhasbl NageHuns, M;
Sy (%, —%p); O,(x, — %3] 3aBMCAT OT Knacca ycTonumBocTu no Mackyunny.

Mpn %, = xy npuHumaeTcs Gy =7 12,14, Gy = k12,14,

npu x, = Xy 52;: +02yn +G§(?f¢—?fn]; o = 0% + e (x, — 7).

.2 HenpepbiBHOEe uctevyeHmne CYI

[nsa onucaHua HenpepbiBHOrO ucteveHus CYI 13 pesepByapoB WM WHbIX
annapaToB npeanornaraeTcs, YTo pes3ynbTUpyloWas KOHUEHTpauus rasa B
napoBO34YyLLHOM Obriake SBMAETCS CYMMOM KOHLEHTpauun OT OTAENbHbIX
3SileMeHTapHbIX ra3oBbIX 00 LEMOB 1 paccymTbiBaeTCA no opmyne

2
" 20 (x—x;)
Clx, ,28) = g e3p | = ———— | X
F=l1{2m Oy - O EGH
2 2
HEEDR| — ‘}?—2 CEBEp| — ; 2
20y 20y (r.10)

roe & =m ~T; -macca CYI B j-M aniemeHTapHOM o6beme, Kr;



# - MaccoBasi CKopocTb uctevenna CYT, kr/c;
X; - KOOpAuHaTa LeHTpa j -ro 3fieMeHTapHoro obbema, Mm;

Ty, Oz - cpedHeKkBagpaTM4eCKMe  OTKIMOHEHWs  pacnpefeneHus
KOHLIEHTpaLWiA B j -M 3rieMeHTapHOM 00beme, M.

Ty, T, - ONPEOenstoT aHanorm4Ho Ty , Ty B [.1.3.

NpunoxeHune 1. MeToa pacyeTa
UHTEHCUBHOCTU TEMNJIOBOro U3JTY4YEeHUA U
BpeMeHU CyLLecCTBOBaHUS OFrHEHHOro wapa

Mpunoxenve [

[.1 VIHTEHCMBHOCTb TEMnoBOro uanyyeHus ¢ (kBT/M<2) ona orHeHHoro wapa
onpegensietcs no gopmyne B.1.

[.2 BennuunHa Ef onpependeTtcAa Ha oCHoBe NMEKLNXCA 3KCNepnMeHTalribHbIX

AaHHbIX. [lonyckaeTcs npMHMMaTh Ef paBHoi 350 kBT/M2.

.3 3HayeHue F@ onpegenseTcs no gopmyrne

nZ
9=4-(H25+r2} ; a.1)

roe A - BblCOTa LEHTPa OTHEHHOrO Lwapa, M;

L), - 5a(pbeKTUBHBIV JMaMeTP OrHEHHOrO Lapa, M;
r - paccTosiHue OT obrydaemoro obbekTa A0 TOYKM Ha MOBEPXHOCTU 3eMI
HenocpeaCcTBEHHO NOA LLEHTPOM OrHEHHOTO Liapa, M.

0.4 OddekTuBHbIA OuaMeTp OrHeHHoro wwapa £ (M) onpegensercs no
chopmyre

D, =648 w2 (0.2)

roe # - Macca npoaykTa, NOCTYNMBLLETO B OKpY»atoLLee NPOCTPaHCTBO, Kr.

[.5 BennunHy X ponyckaetcs NpuHUMaTh paBHon ;.

Bpemsi cyllecTBOBaHMSA OTHEHHOTO Lapa £, (C) onpeaenseTcs no gopmyrne

t,=0,852 m%, (0.3)



0.6  KosadpdmumeHT nponyckaHus atmocdepbl T LN OrHEHHOro  Lwapa
paccynTbiBaeTcs no gopmyre

T=exp [— 701074 P 1 B2 - %}. (0.4)

2

07 B Ttabmmue [O.1 npeactaBneHbl TUNWYHBLIE 3HAYeHUS NpeaeribHO
AONYCTUMbIX A03 TEnfioBOro M3fiydeHnss npu BO3AENUCTBUM OFHEHHOro Lwapa Ha
yeroseka.

Tabrmua [0.1 - TunnyHble 3HA4YeHUs NpedenbHO AOMYCTMMbIX O03 TENnoOBOro
N3ny4yeHnsa Npu BO34EeNCTBUM OrHEHHOTO LIapa Ha YerioBeka

TeneHb nopaxeHus
CreneHb nopaxe [o3a TennoBoro usydenus, x/m -

Oxor 1-# cTenexu 1,205
Oxor 2-i cTenexu 22105
O»or 3-1 cTeneHu 32105

MpumedaHne - o3y TennoBoro uanyvenus &', kM2, paccuuTbiBalOT MO
dopmyne

Q - q zj ]
roe ¢ - MHTEHCUMBHOCTb TEMOBOIO U3MNyYeHMsl OrHEeHHOro wwapa, BT/m2;

£, - BpeMS CyLLECTBOBaHWUSI OTHEHHOIO Liapa, C.

4 N i, BbIYUCIAT B COOTBETCTBUM C HACTOALLMM MNPUITOXKEHMNEM.

NMpunoxeHue E. MeTop pacyeta napameTpoB
BOJIHbI AaBfeHUs Npu cropaHuu raso-, napo- u
NbiyieBO34YLWHbLIX CMecen B OTKPbITOM



npocTpaHCcTBe

MpunoxeHue E

E.1 Metoguka KOnn4yecrtBeHHOM OLEHKM MapamMeTpoB BO3QYLWIHbLIX BOJIH
AaBleHUs Npu CropaH1m raso-, Napo- 1 Nbife BoO3AYyLWHbIX CMeceW

MeToauka pacnpocTpaHsieTcsa Ha crydanm Bbibpoca roptoymx rasos, NapoB unm
NblfM B aTMocepy Ha NPOM3BOACTBEHHbLIX OO bEKTAX.

OCHOBHbIMW CTPYKTYPHbLIMW 3NIEMEHTaMK anropuTmMa pacyeToB SBNSOTCA:

onpeaeneHne 0XnaaemMoro pexuma cropaHms obnaka;

pacyeT MakCUMmarbHOro M30bITOMHOrO OaBMNEeHUs M umnynbca ¢asbl CxaTus
BO3YLUHbIX BOSH AABMEHNSA AN pa3fnyHbIX PEXAMOB;

onpeneneHe JoONONMHUTENbHbLIX XapakTEPUCTUK B3PbIBHOM HArpy3Ku;

OL|eHKa nopaxkatoLLIEro Bo3eNCcTBUS.

McxoaHbIMM aHHBIMK ANS pacyeTa napaMeTpoB BOMH AaBMEHWsI NPU CropaHnm
obnaka aBnaTCS:

BV rOPHOYEro BELLECTBA, coaepallerocsi B obnake;

KOHL,EHTpaL1si roptodero BellecTsa B cmecu L ;
CTEXVOMETPUYECKAs KOHLIEHTPALIUS FOPHOYEro BELLECTBa C BO3AYXOM or ;

Macca ropitovero BellecTBa, coaepxallerocsi B obrnake M, C KOHLEHTpauuven
MEXOY HWKHUM W BEPXHUM KOHLIEHTPALMOHHBIM MNpeaernoM pacrnpocTpaHeHus!

nnameHn. [onyckaetcss BenuuuHy A, NpuHMMaTb paBHOM MacCe roptyero
BellecTBa, coAepXallerocs B obnake, C yd4eTom KoaddwumeHTa &  yyacTus

roproyero BewecTsa Bo B3pbiBe. [1py OTCYTCTBUM OaHHbIX KOIMAMUMEHT Z MOXET
ObITb NPUHAT paBHbIM 0,1;

yaenbHas Tennota CropaHisi roploYero BelecTsa Ly ;

CKOPOCTb 3BYKa B Bo3ayxe L, (0Obl4HO NpUHUMaETCs pasBHoi 340 M/c);
nHdopMaLMsi O CTENEeHU 3arpOMOXOEHHOCTM OKPY>KatoLLEero NpoCcTpPaHCTBa;
3peKTMBHBIN 3Heprosanac ropryen cCcMecu &, KOTOpbI ornpedensieTca no

dopmyne

My B C2Cy

E= &
G s - B B
L BT R (E.1)

Mpw pacyeTe napameTpoB cropaHus obraka, pacnosioKeHHOro Ha NOBEPXHOCTH
3eMnn, BenmyunHa a¢pdpeKTMBHOIo aHeprosanaca yaBavBaeTcs.

E.2 OnpepgeneHue oxnagaeMoro pexxmuma cropaHms obnaka
OxvgaemMbi pexum cropaHmnst obrnaka 3aBuMCcUT OT TuMa roproyero BewecTsa U
CTeNeHM 3arpoOMOXOEHHOCTM OKPYKatoLLEro NpOCTpPaHCTBA.



E.3 Knaccudmkaumsa roproumx BeLecTs no cteneHn 4YyBCTBUTENbHOCTU

BewecTBa, cnocobHble K 0b6pa3oBaHUIO TOPHOYMX CMECEN C BO3OYXOM, MO
CTEMNEHM CBOEN YYBCTBUTENMBHOCTM K BO3OYXOEHUIO B3PbIBHLIX MPOLIECCOB
pasfeneHbl Ha YeTblpe Kracca:

knacc 1 - ocobo YyyBCTBUTESbHbLIE BELLECTBA (pasMep 4EeTOHALMOHHON SYENKU
MeHee 2 CM);

Kracc 2 - YyBCTBUTEMbHbIE BeLUeCTBa (pasmep OETOHALNOHHON SYENKU NEXUT
B npegenax ot 2 Ao 10 cm);

Kracc 3 - cpeHe YyBCTBUTENMbHbIE BeLeCcTBa (pa3mep AeTOHaLMOHHOW SHEeNKU
nexut B npegenax ot 10 go 40 cwm);

knacc 4 - cnabo 4YyBCTBUTESNbHbLIE BELLECTBA (pasMep OETOHALMOHHOW SYENKU
6onbLue 40 cm).

Knaccudwmkauumsa Hanbonee  pacnpoCTPaHEHHbIX B MPOMbILLITIEHHOM
NpoOun3BOACTBE TOPKOYMX BELLECTB NpuBegeHa B Tabrmuvue E.1. B cnydvae, ecrn
BELLECTBO HEe BHECEHO B Kraccudwmkauumio, ero criegyeT KraccudmumpoBaTtb Mo
aHanorMm ¢ UMEeLLMMUCA B CNIMCKE BELLECTBaMU, a Npy OTCYTCTBUM MHGOPMaL MK O
CBOMCTBaxX [aHHOro BewecTBa, €ro criegyet OTHeCcTM K knaccy 1, T.e.
paccmaTtpuBaTtb Hauboree onacHbIn Criyyan.

Tabnvmua E.1



Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTtuneH AKpUnoHnTpun AueTtanboerng BeH3on
BuHunauetunex AxponeuH AueToH [ekaH
Booopon ByTaH beHanH o-[unxnopbeHs3on
'mppasuH BytuneH BuHunauetar JonekaH
N3onponunHutpar || bytagueH BuHunxnopug MeTaH
MeTunaueTtuneH 1,3-NeHTaoneH "ekcaH MeTtunbeHson
HuTpomeTaH MponaH N3ookTaH MeTunvepkanTtaH
Okucb nponuneHa || MNponnneH MeTunamuH MeTtunxrnopua
Okucb aTuneHa Cepoyrnepoa MeTunauetar Okucb yrnepoaa
QTuUnHUTpaT OTaH MeTnnoyTunketToH || OTuneHbeH3on
QTuneH MeTnnnponunkeToH
Qdmpbl: MeTunaTunKeToH
anmeTunosbin || OkTaH
AvBUHUNOBbIN || MupuanH
meTunbéyTtunosbin || CepoBoaopoa




CnupTbl:

LLnpokas METUIOBbLIN
dpaKkumna  nerkmx
yrneBonopoaoB

9TUMOBbLIN

NPONUIoBbI

aMUNoBbIN

N306yTUNOBbIN

N30MNpPOnuIoBbIi

LinknorekcaH

STundopmmar

STmnxnopua

E.4 Tennora cropaHma XMMun4ye cKux coeUuHeHun npu pacyeTte noJyiHOro
3anaca 3HeproebiaeneHus

rlpl/l oLeHke macluTabos nopaxeHua BOfiHaMn aBJfieHnA OOJTKHO Y4UTbIBATbCA
pasnn4mne XMMmn4ecKkmnx COEeAVHEHMN MO TensoTe cropaHuA, VICFIOJ'Ib3y€MOﬁ and
pacyeTa nornHoro 3anaca J3HepProBblaeNeHns. 0N TUNUYHBIX yrmesogoponos

NPUHMMaETCA B pacyeT 3HaJYeHne yaernbHOW TennoTbl cropaHus E};m =44 MOx/Kr.
Ans  WHbIX rOpYMX BELWeCTB B  pacyeTax UCMonb3yeTcs  yaerbHoe

aHeproBblaenenne = BEq,. 3neck B - KOpPeKTMPOBOYHLIN NapameTp. s

YCINOBHO BbIZIENEHHBLIX KIAcCOB TOPHYMX BELIECTB BENMUYUHBI MapameTpa [
npeacTaeneHbl B Tabnuue E.2.

Tabrnmya E.2






Knacchbl roptoumnx BeLLECTB B
Kracc 1

AueTuneH 1,1
MeTtunaueTtuneH 1,05
BuHunauyeTtunen 1,03
Okuch aTurneHa 0,62
M'mopasuH 0,44
N3onponunHutpat 0,41
OTunHuTpart 0,30
Booopog 2,73
HutpomeTaH 0,25
Knacc 2

ATuneH 1,07
AnaTtnnadwmp 0,77
AuveuHunadmp 0,77




Okuncb nponuneHa

0,7

AxporneuH

0,62

Cepoyrnepoa

0,32

BytaH

ByTtunex

ByragveH

1,3-lNeHTagveH

OTaH

AnmeTtunadomp

0,66

[unmnsonponunoBbin 3dmp

0,82

LNy

MponuneH

[MponaH

Knacc 3

BuHunxnopug,

0,42

Kymon

0,84




MeTunamuH 0,70
CnupThbl:

MeTunosbin 0,45
ATUNOBLIN 0,61
MponunoBbIn 0,69
AMUNoBbIN 0,79
LinknorekcaH 1
AueTtanbaerna 0,56
BuHunauerar 0,51
BeHsuH 1
ekcaH 1
N3ookTaH 1
MpnamnH 0,77
LinknonponaH 1
ATnaMmuH 0,80

Knacc 4




MeTaH

1,14

TpuxnopaTtaH 0,15
MeTunxrnopua 0,12
BeHson 1
[lekaH 1
[loaekaH 1
MeTtunbeHson 1
MeTun mepkanTtaH 0,53
Okuchk yrmepoaa 0,23
[unxnopaTtaH 0,24
CepoBogopoa 0,34
AueToH 0,65
Aunxnop6eHson 0,42
TpuxropaTaH 0,14




E.5 Knaccudmkauma  okpyxawwero npoctpaHCTBAa NO  CTeneHu
3arpoMoXXgeHHOC™M

XapakTepoM 3arpoMOXOEeHHOCTU OKpY>KatoLLEero NPoCcTpaHCTBa B 3HAYUTENbHON
CTENEeHN onpenensieTcss CKOPOCTb pPacnpoCTPaHEHUs MNflaMeHW Mpu  CropaHum
obrnaka wu, crnegoBaTenbHO, MNapamMeTpbl BOSMHbl  OaBNEHUSA. XapaKTepUCTUKK
3arpoMOXEHHOCTM OKPYXaloLLEro NpoCTpaHCTBA pa3feniatoTcsa Ha YeTbIpe Kracca:

krnacc | - Hannune ANWHHBIX TPYO, MOMOCTEN, KaBepH, 3anofIHEHHbLIX roproYen
CMECHI0, MPU CrOPaHNM KOTOPON BO3MOXHO OXnaaTb opMmMpoBaHme TypOyneHTHbIX
CTPy” nNPOOYKTOB CropaHus, MMEKLWMX pasMepbl He MeHee Tpex pasmepoB
AETOHALMOHHON SiYenKn JaHHOW cMmecKu. Ecnv pasmep OeToHaUWMOHHOW SSYENKN Ons
AAHHON CMEeCW Heus3BeCTeH, TO MUHUMMAalbHbIA XapakKTepHbIN pasmMep CTpymn
NPUHUMaETCA paBHbIM 5 CM NS roptoymx BellecTs knacca 1; 20 c™m - 4nsa ropovmx
BewecTB knacca 2; 50 cm - anga ropro4vmx BelwecTts knacca 3 u 150 cm - gns
roptoumnx BeLecTB Knacca 4;

krnacc Il - cunbHO 3arpoMOXOEeHHOE MPOCTPAHCTBO: HanMyme Mnony3amMKHYTbIX
06beMOB, BbICOKasi MMIOTHOCTb Pa3MELLEHMS TEXHONOrm4yeckoro obopyaoBaHus,
nec, 00sbLLOE KONMYECTBO MNOBTOPSIIOLUMXCS NPENATCTBUN;

knacc Il - cpegHe 3arpoMOXOEHHOE MPOCTPAHCTBO: OTAENbHO CTOosLLME
TEXHONOrM4YecKne yCTaHoBKW, pe3epBYyapHbI Napk;

knacc IV - crnabo 3arpoMmoxgeHHoe 1 cBo6ogHOoe NPOCTPaHCTBO.

E.6 Knaccudmkaumsa pexxmmoB cropaHusi oobnaka

[ns oueHkn BO3LenCTBUA cropaHus obraka BO3MOXHbIE PEXMMbl CropaHus
pasgendlTCs Ha WeCTb KaccoB Mo AMana3oHaM CKOPOCTEN MX pacnpocTpaHeHus
crneayrowmm obpasom:

kKrnacc 1 - geToHaumss Unm ropeHne co CKOpoCTbio ¢opoHTa nriameHn 500 m/c um
Gonee;

Knacc 2 - gedrarpauns, ckopocTb ¢hpoHTa nnamenHn ot 300 go 500 m/c;

knacc 3 - gednarpauns, ckopocTb poHTa nnamenn ot 200 go 300 m/c;

knacc 4 - gecnarpauus, ckopocTb ppoHTa nnamexmn ot 150 go 200 m/c;

Krnacc 5 - gedomarpauusi, CKOPOCTb (PpPOHTa nramMeHu orpedendeTtca no

dopmyne
w=lk MU (E.2)

rae %y - KoHCTaHTa, pasHas 43;

M - macca roptovero BeLLECTBa, cogepxallerocs B obnake, Kr;
Knacc 6 - agedonarpauusi, CKOPOCTb (PpPOHTa nramMeHu ornpegendeTcsa no
dopmyne
1/
w=Ado M (E.3)

rae %, - KOHCTaHTa, paBHas 26;

M - Macca roproyero BelLecTBa, Coaepallerocsa B obnake, Kr.



E.7 OxxngaemMbin pexxmum cropaHmsa obnaka

OxuroaemMbii pexmMm cropaHus obrnaka onpegensietcs ¢ MNoMOLUb Tabnuubl
E.3, B 3aBMCUMOCTM OT KJlacca roproyero BellecTBa M Kracca 3arpoMOXOEHHOCTM
OKPY>KatoLLIero NpoCcTpaHCTBa.

Tabrnmuya E.3
Knacc roptoyero || Knacc 3arpoMoXgeHHOCTY OKpyXatoLLero NpocTpaHCcTBa
BellecTBa
I I I[ \Y,
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpwn onpegeneHun MakcumasibHOM CKOPOCTU (PpOHTa MramMeHn Ons PeXUMOB
cropaHusa 2-4 KraccoB [OMOMHWUTENbHO pPacCYUTbIBAeTCs BMOMMAas CKOPOCTb
dpoHTa nrameHn no cooTHoLweHuo E.2. B Tom cnyyae, ecnv nonyyYyeHHasi BenmymHa
forblle MakCcMMarnbHOW CKOPOCTW, COOTBETCTBYIOLLENW [AaHHOMY Knaccy, OHa
npvHuMaeTcs rno dopmyrne E.3*.

* TekCT OOKYMeHTa COOTBETCTBYET opuruHany. - [lpumevaHne narotoButend
©a3bl JaHHbIX.

E.8 PacyeT makcumanbHOro u3bdbITOYHOro AaBneHUss U umnynbca casbl
CXXaTMAa BO3AYLWHbIX BOSTH AaBleHUs
MapameTpbl BO34YLWHbLIX BOSMH AdaBneHna (u3bbiTOMHOE AaBneHue AF un

MMNynbc asbl Cxatusi ;) B 3aBUCUMMOCTW OT PacCTOsIHUS OT LeHTpa obraka
pacCYMTLIBAOTCH UCXOAS U3 OXXUAAEeMOro pexuma cropaHusi obnaka.

Knacc 1 pexvima cropaHus obnaka

PaccunTtbiBaeTcs COOTBETCTBYHOLLEE Ge3pasmepHoe paccTosiHuE no dopmMyrne



A

PE]
®
5 : (E.4)

roe £ - paccTosiHMe OT LieHTpa obraka, M;

Rgi=

, - aTmocdhepHoe naBnenue, Ma;
& - a(pdpekTMBHBIN SHeprosanac cmecwu, k.

BennunHbl GespasmepHoro gaBnieHus 5, U uMNynbc  dpasbl  cxatus I,
onpegenstTcsa no gopmynam (4ns raso-, napo- 1 NbliNeBO3AYLLUHbIX CMECeNn):

In{ £,) =—1,124 - 1,66 (In{ R,) +0,260-In( R, ))°, (E.5)
In{{,)=—3,4217— 0,898  (In{ R,) — 0,0096 - In{ &, 0. (E.6)

®opmynbl E.5, E.6 cnpaBeanvebl Ang aHadeHuin =, 6onee 0,2. B cny4vae, ecrm
K, wmenee 0,2, To F, paBHO 18, a B doopmyny E.6 BmecTo £, nogctaBnsetcs

BenuumHa &, =0,14.
Pa3mepHble BenMuYMHbl U3GbLITOYHOrO AaBMEHUs U MMMynbca ¢asbl CXxaTust

onpeaensTcs nNo gopMynam:

AP=P .R, (E.7)
1i3

Preg me E_ (E.8)
Ch

E.9 Knaccbl 2-6 pexxumoB cropaHusa obnaka

PaccuutbiBaeTcsi Ge3pasMepHOe paccTosiHie &, OT LeHTpa obnaka mno
dopmyne E 4.
PaccuuntbiBaloTCsl BenmuuHbl Ge3pasmepHoro AaeneHust (1) v umnyrnbca

dasbl cxatusa 4 No doopmynam:

3
w2V (o1 (082 014
By= - e EQ
H {C&J[G]{RI REJ (E-9)

006 001 00025
fIa=W.1-04. %) | ——+ ———F—- = , E.10
xl ': :' [Rx Rf Ri J ( )
1 o—1
o e —
W & [ = ] (E.11)



rAe T - CTereHb paclLUMpeHus NpoayKTOB cropaHus (Ons raso-, NapoBO3AYLUHbIX
cMecel [onyckaeTcs NPUHUMATLCS PaBHbIM 7, ANS NbINEBO3AYLLUHbIX cMecel 4);

1 - BUOMMas CKOPOCTb (PPOHTa nriameHu, Mm/c.
B cnyyae pgedmarpauum nbinieBos3gyluHoro obraka senuuuHa adeKTUBHOMO

aHeprosanaca yMHoOXaeTcs Ha koadpdmumeHt (G- 11/ <.
®opmynbl E.9, E.10 cnpaBeommBbl ANA 3HavyeHWn K, GOMbLUMX BENUYUHbI
Reg1=0,34; B cnyyae, ecrm Ry <Ry, B copmynsl E.9, E.10 BmecTto &,

MoACTaBIsIeTCS BENMIMHA Ry .
PasmepHble BenMuuHbl U3BLITOYHOTO AAaBMeHUs M UMMNynbca asbl CHKaTUS

onpenensTcsa no gopmynam E.7, E.8. Mpu atom B chopmynel E.7, E.8 BmecTo &,

N {, NOACTABNATCSA BEMUYUHBI £y U 1,

NMpunoxeHue X. MeTton pacyeTta napameTpoB
BOJIHbI AaBJfieHUA Npu B3pbiBe pe3epByapa C
neperpeTon XNAKOCTbLH UNMUN CKUXKEHHbIM
rasom npu Bo3A4evCTBMU Ha Hero oyara rnoxapa

MpunoxeHue XK

Mpy nonagaHMM 3aMKHYTOro pes3epByapa CO CxkeHHbiM rasom (CYID) c
nerkosocniameHsitowenca (JIBXK) nnm roproven (MK) xungkocTbto B oyar noxapa
MOXET MPOUCXOAUTb HarpeB COOEPHUMOro pesepByapa OO TemnepaTtypbl,
CYLLECTBEHHO  MPEBLILAIOLIEA  HOpPManbHYKlO  TemnepaTtypy  KuneHusi, C
COOTBETCTBYHOLLMM MOBLILLEHMEM AaBreHusi. 3a CcYeT HarpeBa HEeCMOYEHHbIX
CTEHOK COCyda CHWKAlOTCS MNPOYHOCTHblE XapaKTEepUCTUKM MaTepuana, B
pesynbTaTte Yero npu onpeaenieHHbIX YCIoBMSX OKa3blBa€TCA BO3MOXHbIM pa3pbiB
pesepByapa C BO3HMKHOBEHMEM BOJSH CXaTus.

PaccuutbiBatoT nokasatenb &, XapaKTepu3yoLLMI BO3MOXHOCTb
BO3HWKHOBEHWSI BOSTH CXKaTusi, MO oopMyne

C (=T
52 CpT " Tam) K1)

L



rge C'p - yoenbHasi TennoemKocTb xuakonm duasbl, [Dx/kr K (monyckaetcs
npyHuMaTb pasHon 2000 Ox/kr K);

T - TemnepaTypa xugkon asbl, COOTBETCTBYHOLWAA Temneparype
HaCbILEHHOro napa npu gaefeHun cpabaTtbiBaHUA NPeaoXpaHUTENbHOrO KranaHa,
K;

Tz - HOpMarnbHasa TemnepaTypa KuneHus seLlecTsa, K;

L - yoenbHas TenrnoTa mMcrnapeHus npu HopMarbHOW TemnepaTtype KuUneHust

Lo » LDKIKT.
Ecnu &« 0,35, BO3HMKHOBEHUSI BONMH cCXatuss He npoucxogut. [Mpn &=0,35
BEPOSAITHOCTb BO3HMKHOBEHUS JaHHOIO ABMEHWS BENWKa.

N3bbiTouHOE faBneHve AF v uMmnynbC 7+ B BONHe AasrneHus, obpasyroLlmecs
npn B3pbiBe pe3epByapa C neperpeton JIBX, DK wumm  CxKEHHbIM
yrneBogopoaHbiM rasom (ganee - CYI) B ovare noxapa, onpenensitotca no

dopmynam:
0,33 0,66

sP=Fyl08 T 430 45 Tm ), 0K.2)
F r P

(0,56
e i (K.3)

¥

Bl . s

i [4,52} ’ (K4)
Bg=kony-m (T=T); 0K 5)

rone ffy - aTmocdepHoe OasneHve, kla (monyckaeTcs npuvHMMaTb paBHbiM 101
klMa);

# - paccTosiHMe OT LeHTpa pesepByapa [0 OObeKkTa, MoABepralLIerocs
BO3[1EMCTBUIO BOMH CXaTus, M;

¥y, - NPUBEIEHHas Macca, Kr;

E%f - 3pbpeKTMBHAA 3HEPIUS B3PbIBA;
k - 0ONs 9HEpPrum BOMHbI AaBfieHMs (AonyckaeTcs npuHumMaths pasHou 0,5);
m - Macca JIBX, MK nnn CYT, cogepxallaaca B pesepByape, Kr;

T, - HopManbHas Temnepatypa kunexus, K.
Mpn HanMumMm B pesepByape NpPeaoXpaHUTENbHOrO YCTPOMCTBA (KranaHa unm

MeMOpaHbl) BENMYUHA 7 onpeaensieTcs no gopmyrne

B

e T o R .6
A5, (K.0)

roe £, - AaBneHue cpabaTtbiBaHWsi NPefOXPaHUTENBHOIO YCTPOMCTBA;



A, B, T4 - KOHCTaHTbl ypaBHEHUsi 3aBUCMMOCTU OABIIEHUSI HACbILLEHHbIX
NapoB >KMOKOCTU OT TemrepaTypbl (KOHCTaHTbl AHTyaHa), onpeaensiembie Mo

cnpaBoYHol nuTepatype. EanHnubl namepenuns £, (kMa, MM pT.CT., aTM) AOIMKHbI
COOTBETCTBOBATb UCMOMb3yeMbIM KOHCTAHTam AHTyaHa.

NMpunoxeHue UN. Metopn pacyeTta napameTpoB
UCNapeHnsa roprvYnx HeHarpeTbIX XXUOKOCTEU U
CXUXXEHHbIX yrrneBoaopoaHbIX rasoB

Mpunoxexue U

N.1 WNHTeHcMBHOCTb ucnapenus F, Kr/(M<-c) Onsi HeHarpeTbiX >XWAKOCTEN
onpegensercs no gopmyrne

W=10".1./M B, (N.1)

roe Tl - koadbdpuuMeEHT, nNpuHMMaeMbin Ans nomeweHun no Tabmmue U.1 B
3aBMCUMMOCTM OT CKOPOCTU U TemMnepaTypbl BO34YLLUHOMO NOTOKAa Hag, NOBEPXHOCTbLIO

ncnapenus. Npy nponmnee XMOKOCTU BHE NOMELLEHMSA AoNyCKaeTcsa npuHuMaThb 11 =
1;
M - MondapHas Macca XnaKocTn, KI/KMOsb;

Fy - AaBneHve HacbILLIEeHHOro napa npu pacvyeTHOW TemmnepaType XWAKOCTW,
kMa.

Tabrmuya .1



CkopocTb BO3AYLUHOMO || 3HayeHne koaddmumeHTta I npu Temneparype ¢
noTtoka, m/c (°C) Bo3gyxa

10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

.2 MNMpu BbIGpoce CYT n3 ob6opyaoBaHnsi, B KOTOPOM XUAKOCTb HAXOAUTCSH NOA
AaBreHneM, 4acTb NpoayKTa 3a CHeT BHYTPEHHEN 3HEPrnM MrHOBEHHO UCnapsieTcs,
obpasys ¢ kanenbkamun xuaKkocTn obrako asposons. MaccoBasi [ons MIHOBEHHO

NcnapuBLLENCS XMOKOCTM & onpeaensieTcs no gopmyrne

r:p-(?;—?a)]

(1.2)

£

5=1—exp[—
E

rae Ty - yaenbHas Tennoemkocts CYT, Iw/(krK);

T, - TemnepaTypa oKpyxatoLlero Bo3ayxa, K;
Ty - Temnepatypa kunenus CYI npu atmoccepHom gasneHuu, K;

Lg - yoenbHas TennoTa napoobpasosaHua CYT, Ix/kr.

MpuHumaeTcs, 4TOo npu &=0,35 BCcA Macca XMOKOCTW, HaxXOASLRAACA B
obopyooBaHMM, 3a CYET B3PbIBHOIO XapakTepa WCNapeHusl nepexoaut B
napokanensHoe obnako.

Mpun 60,35 ocTaBwasicaA 4acTb XMOKOCTU MCMapsieTcs C MOBEPXHOCTU
nposnMea 3a CYEeT NoToKa Tensa oT NoACTUNAOLLEN MOBEPXHOCTU U BO3ayXa.

NHTEHCMBHOCTb UCNapeHns XUOKOCTU CO CBOGOAHONM noBepxHocTu I, kr/(m <
*C) onpegensieTcsa no dopmyrne



_ O Csop)” (=T, 00355 Ry (B =~ T5)

W
Ly (mg) (g -d™ L)

(1.3)

roe A; - K0adhdULMEHT TENONPOBOAHOCTU MaTepuana, Ha NOBEPXHOCTb KOTOPOro
pasnuMBaeTcs xuakocTb, BT/(m-K);

. - yoenbHas TennoemMkocTb MaTtepuana, x/(kr-K);

0. - NNOTHOCTb MaTepuana, Kr/m3 ;

7 - HavanbHasa TemnepaTypa Matepuana, K;

£y - TeKylllee Bpemsi C MOMeHTa Havara ucnapenus, ¢ (He mexee 10 c);

A, - KO3hDMLIMEHT TENMoNpPoOBOAHOCTM BO3ayxa Npu Temneparype i ;
1 - CKOPOCTb BO3AYLUHOrO NOTOKa Hag NMOBEPXHOCTLIO UCNapeHUs, M/C;

¢ - XapaKTepHblA AuaMeTp NponuBa, M;

¥, - KUHemaTu4yeckasl BA3KOCTb Bo3ayxa npu 7, m2/c.

NMpunoxeHnue K. Metoabl pac4yeTta pasmepa
CINIUBHbIX OTBEPCTUN U3 TEXHOJIOTMYECKOro
obopypnoBaHua (NOAAO0HOB, OTCEKOB),
MCTeYeHUN XUOKOCTU U3 pe3epByapa u
nnowaan pactekaHus XXnuaKocTv npu
MIFHOBEHHOM pa3pyLieHnu pesepByapa

MpunoxeHne K

K.1 MeTop pacuyeTta pa3mepa CriMBHbIX OTBE PCTUN

K.1.1 Hactoawmn meTton ycTaHaernvBaeT MopsLoK pacyeTa niowann CrmBHOIO
OTBEPCTMS B OrpaHUYMBAIOLLEM XWOKOCTb YycTpoucTBe (NogaoHe, OTCeke,
orpaxgeHHoM BopTrKaMu ydacTke Lexa, Mpon3BoACTBEHHOW NIOWaaKe U T.M.), Npu
KOTOPOM WCKIIOYaeTCcs MNepenvB  XUOKOCTU 4Yepe3 OOopT  OorpaHMYnBaloLLEro
YCTPOMCTBA U pacTekaHWe XMOKOCTU 3a ero npeaenamu.

K.1.2 B pacuyeTe yyuTbiBalOT MOCTYMSIEHWE rOpoYen XMOKOCTU B MOALAOH U3
annapata B MOMEHT €ero aBapuUMHOINO BCKPbITUS, BOObl OT YCTaAHOBKMU
NOXapOoTYLLUEHNSA N BbIrOPaHUE XXNOKOCTU C MOBEPXHOCTU NoAL0Ha.



K.1.3 B meToguke pacyeTa NpuHATLI criegytowme OonyLUeHWS:

- MPU BO3HWKHOBEHMM aBapUMHOW CUTyauun repMEeTUYHOCTb CTEHOK annapara
He HapyLlaeTcs;

- paspylarTcs TOMbKO NaTpybkn, nexawme HWke YPOBHA >KUOKOCTU B
annapate, obpa3sys CrMBHbIE OTBEPCTUS, paBHble ANaMETPY NaTpyOKOB;

- BEPOATHOCTb O4HOBPEMEHHOIO pa3pyLleHNsa ABYyX NaTpybKoB Mana;

- OaBfieHMe napoB Hag MNOBEPXHOCTbIO XMOKOCTU B annapate B npouecce
CIVBA >XWOKOCTU HE MEHSIETCS.

K.1.4 [Ins npoBeaeHust pacyeTa He06XxoaMMO 3HaTb:
- KONMMYEeCTBO TPYOOMPOBOAOB #, PACMOSIOXKEHHbIX HWXKE YPOBHSI TOpHOYEn

XMOKOCTU B annaparte, 1 niowaab X nonepe4vyHoro cev4eHnd <, M 2;

- Nriowaab NonepeyHoro ceveHns annapara &, , Mm2;
- BbICOTY YPOBHSI XXMAKOCTU Haa TpybonpoBogamn & , M;

- BbICOTY BopTa nogaoHa r., m;
- VHTEHCMBHOCTb  OpOLUEHWss  BOAOW, NOJaBaeMoOM K3  YCTaAHOBOK

noXapoTyLUeHus:, nnoLaan nogaoHa J , kr/(m=2-c);
- CKOPOCTb BbIrOpaHus roptoden XMakoctu # , Kr/(m-c);

- U30bITOYHOE aBreHne B annapaTe Hafl NOBEePXHOCThbIO XUAKOCTU # | H/im 2.
Llenbio pacuyeta siBnsieTcsl BbIGOp nnowgau nogfoHa £, M2, u pacuyet

NMoLwaan CrMBHOIO OTBEpCTUA F , M2,

K.1.5.MNo 3agaHHbIM UCXOOHLIM AaHHBIM ONpPeAensioT CKOPOCTM UCTeYEHNa &,

M3 /c, >XMOKOCTU 13 annapara Yepes OTBEpCTUs, paBHbIE CeYeHUo TpyGonpoBoaos,
pacnonoXeHHbIX Ha annapare, nNo gopMyne

O = poy.j2gH, (K.1)

rae ¥ =0,65 - koahpMUMEHT NCTEUYEHUS XMOKOCTU Yepes OTBEPCTUE;

T; - NIoWaab ceYeHuns i -ro Tpybonposoaa;
£ - yCKOpeHue curbl TsHxecTu, paBHoe 9,81 m/c 2;

H; - BblCOTa YPOBHS XUOKOCTM Ha i -M TPy6onpoBoaoM.

K.1.6 Mo HanbornblueMy 13 BbIYMCIIEHHBIX HaYarnbHbIX PACXOA0B (hy BblOUpatoT

nrolwaab OTBEPCTUS B annapaTte U BbICOTY YPOBHS XUAKOCTU Hag HUM Hj.

K.1.7 U3 KOHCTPYKTMBHbIX COOBpaxeHuUin BbIbypatoT nnoLaab nogaoHa &, M=.

K.1.8 OnpenenstoT KO3I(UUMEHT #, XapaKTEPU3YHOLMN OTHOLLEHME obObema
XMOKOCTU B annapate K 06beMy XnaKoCcTn B NOAL0HE

o FG'HEI
Fn'kmax’

R

(K.2)



rae #.. =084 - MakcMmanbHO JONYCTUMbIA YPOBEHb XXUAKOCTU B MOOAOHE.
oA

K.1.9 BblumcrsawT obbem XMOKOCTM, MNOCTynawwen B NOAAOH B €AUHULY
BPEMEHW OT YCTAHOBKM MOXapOTYLIEHUS (C YH4ETOM BbIrOPaHUSA rOPrOYEN XKUOKOCTN)

£, M3 /c, no hopmyne

0 =%, (K.3)

roe F - NNOTHOCTb OrHeTYLUALLIEN XUOKOCTU, KI/MZ .

Mpn OTCYTCTBMU AaHHbIX CKOPOCTb BblropaHust ¥ crneayeT NpUHSATb paBHOM
HyIHO.

K.1.10 Ecrm #: <1, TO nnowaab CIIMBHOrO OTBEPCTUSA ONPeaenstoT no dopmyne

Ch

|
o f—zg% : (K.4)

K.1.11 Mpu #2 = 1 nopsgok pacyeTa f crnenyowwmii:

K.1.11.1 OnpegensaioT Hanop, co3gaBaeMblil CXXaTbiMU ra3amun B annapare

?
Homd (K.5)
¥ opg

rae F - NNoTHOCTb BOAbI, KM .

K.1.11.2 BbluncnaoT 3HavyeHne napameTpa

bh=ln FE{HI:I_FHP)I 1+ QD Hl:l
Fn"’zgmax Qma:-: '|||H|:I‘|'HpI (K.6)

rge Qmax - MakcumMarsbHbIN pacxong AKMOAKOCTU U3 annaparta, Oﬂpeﬂ,eﬂﬂeMblﬂ rno
K.1.5.

K.1.11.3 o napameTpy & ¢ nomousto Tabnmubl K.1 Haxoaat napameTp « . Ecrm
AaHHbIX Tabmmubl K.1 Ona onpegeneHna napameTpa ¢ HeaocTaTOYMHO, TO
napameTp & ONpPeaenstoT NyTeEM peELLEHNss CUCTEMbI YPaBHEHMWN



a=ch (K.7)

Tabnuuya K.1 - 3aBucumocTb napameTpa a OT &



0,000 0,000
0,071 0,106
0,170 0,241
0,268 0,361
0,362 0,467
0,454 0,560
0,540 0,642
0,622 0,714
0,697 0,777
0,765 0,831
0,853 0,877
0,876 0,915
0,921 0,946
0,955 0,970




0,980 0,980
0,986 0,986
0,990 0,993
1,000 1,000
1,045 1,030
1,081 1,053
1,185 1,117
1,255 1,158
1,337 1,205
1,433 1,256
1,543 1,313
1,668 1,374
1,810 1,439
1,971 1,509
2,151 1,581
2,352 1,657




2,575 1,736
2,828 1,817
3,107 1,901
3,418 1,987
3,762 2,075
4,144 2,164
4,568 2,255
5,037 2,347
5,557 2,440
6,132 2,534
6,769 2,628
7,473 2,725
8,253 2,821
9,115 2,918
10,068 3,015

11,121

3,113




12,287 3,211
13,575 3,309
14,999 3,408
16,573 3,506
18,313 3,605
20,236 3,705
22,362 3,804
24,711 3,903
27,308 4,003
30,178 4,102
33,351 4,219
36,857 4,302
40,732 4,401
45,014 4,501
54,978 4,701




67,148 4,901

74,210 5,000

K.1.11.4 PaccuunTbiBaloT Nroliaab CIMBHOIO OTBEpPCTMS f , M3, no copmyne

Ji= EQGE. (K.8)

K.1.12 BbibupaloT ceyeHne oTxogsuwmx OT MoAAoHa TpybonpoBodoB . U3
ycrnosust jo =7 .
K. 2. AcTe4yeHuMe XnaKkocm us pesepByapa

K.2.1 Meton ycTaHaBnmMBaeT mnapaMeTpbl UCTEYEHUSI TOPHOYEN XUOKOCTU U3
OTBEpCTUS pe3epByapa Mpu €ero pasrepMeTusaumm M KONMYECTBO MOKOCTMH,

nepenuBaBsLleENCA Yepe3 obBarnoBaHue.
PaccmatpuBaeTcs pesepByap, Haxoasawmics B obBanosaHum (pucyHok K.1).

PucyHok K.1 - Cxema gna pac4yeTta uctedyeHus XMgKocTtu us
OTBEpPCTUA B pe3epByape

=

IF'I'I'm.!'

PucyHok K.1 - Cxema AOna pacyeta UCTEYEHUS XMOKOCTM M3 OTBEPCTUS B
pesepByape



BeoasATcs cnenytolme OONYLLEHNS:

NCcTeYeHne Yepes oTBepcTNe 0aHOdA3HOE;

pe3epByap UMEET NOCTOSHHYIO NIOLWAAb CEYEHUS MO BbICOTE;

AVamMeTp pe3epByapa HaMHOro 6orbLie pa3mepoB OTBEPCTUS;

pa3mepbl OTBEPCTUSA HAMHOIO GOrbLLIE TOMLLMHBI CTEHKM;

MOBEPXHOCTb XUOKOCTU BHYTPU pe3epByapa ropusoHTarnbHa;

TemnepaTtypa XUOKOCTU OCTAETCA NOCTOAHHONM B TeYEHNE BPEMEHN UCTEYEHNS.

K.2.2 Llenb pacyeToB 3akmo4vyaeTcs B ONpederieHun KONMMYecTBa XWUOKOCTH,
BbINMBLUECSA 4Yepe3 OTBepCcTWe pe3epByapa npu €ero pasrepMmeTusauum U
nepenuBLLEencs Yepe3 obBarosaHue.

K.2.3 MaccoBbIin pacxog »uakoctn F (Kr/c) Yyepes oTBepCTUE BO BpEMEHU £ (C)
onpegendaeTcs no opmyne

2 2
szﬁyﬁlgigﬁﬂi, (K.9)

roe & - MaccoBbI pacxod B HavarbHbI MOMEHT BPeMeHW, Kr/c, onpeaensemMbiit
no cpopmyne

Go=W P Aot o2 g Ui = pgr) (K.10)
roe F - NNOTHOCTb XWAKOCTHU, Kr/M3 ;

£ - yckopeHue cBoboaHoro nagenus, £ = 9,81, m/c 2;
K - KOahdUUMEHT NCTEYEHUS;

Ay; - NNowaab otTBEPCTUA, M2
Bpai - BbICOTa paCnorioXXeHUst OTBEPCTUSA, M;
Ap - nrowaab ceveHus pesepsyapa, M2;

A7 - HayanbHas BbicoTa cTonba XMAKOCTU B pe3epByape, M.

K.2.4 Bbicota cTtonba »ugkoctu B pesepByape # (M) B 3aBUCMMOCTM OT
BPEMEHU ¢ onpepensaeTcs no dopmyrne

I:E

k@:%—p1ﬁi=21ﬁ_ (K.11)

K.2.5 Ycnosue nepenvea CTpyu XUAOKOCTU (Npu #y = #,; ) Yepes obBanoBaHve
onpegensieTcs no gopmyre

L
Bpag 2 H +—, (K.12)

L

roe X - BbicoTa ob6BanoBaHug, M;



I - paccTosiHMe OT CTeHKM pe3epByapa 0o obBarnoBaHus, M.

K.2.6 KonnyecTBO »MAKOCTM # (Kr), nepenuslLenica Yepe3 obanoBaHue 3a
NorHoe BpeMsi ICTeveHus], onpeaenseTca no gopmyrne

£ 2 42
ponx
P g W 2
m= [ G(e) di=GCy tfyqm— = Aot i (K.13)
0 R
roe lpom - BPeMs, B TeYeHMEe KOTOPOro XXMAKOCTb MepenvBaeTca 4epes

obBanoBaHue, c (T.e. BpeMsi, B Te4eHue KOToporo BelnonHaeTcs ycrosue (K.12)).

K.2.7 BenmunHa fpar ONpeaenseTca no gopmyne

2
fpumz_bi b _4'|'.'I'lf, (K14)
2c

roe @, &, ¢ - napameTpbl, KOTOpble ONpeaenstTcs no opmynam:

P
A
I:I:M’M/CE; (K15)
242
G
- 2.
Mo (K.16)
L
csz—H—E,M_ (K.17)

K.2.8 B Criy4yae, ecqim XMOKoCTb B pe3epByape HaxoautCAa noa N30bITOYHbIM

nasnexHvem AF ([a), BeNMMYMHA MIHOBEHHOrO MaccoBOro pacxoga L  (Kr/c)
onpegensetcs no gopmyrne

2. AP
p+2g-(h —Apor)

Gn=u-p-ﬂ;ms-J (K.18)

[ins onpeaeneHns KoNMYecTBa XWOKOCTU, NepenmuBLLENCS Yepe3 obBaroBaHue,
N BpeMeHu nepenvea crneayeT MNPOUHTErpupoBaTb COOTBETCTBYIOLLYIO CUCTEMY

ypaBHEHWUN, rae BennymHa 47 MOXeT BbITb NepemMeHHON.
K.3 PactekaHue XuaKoct npu MrHOBEHHOM pa3pyLieHUn pe3epByapa

K.3.1 MeToq npegnycmaTpuBaeT pacyeT nocriegcTeui Npu pacnage pesepsyapa
Ha NpUBNM3NTENBHO paBHble MO pasmMepy 4YacTu. [Npu Takon noxapoonacHOM
CUTyaLMn 4YacTb XPaHUMOW B pe3epByape XMOKOCTM MOXET NepenmTbCca 4epes
obBarnoBaHue.



K.3.2 Uenb pacyeToB 3akno4yaeTcd B OLEHKE C MOMOLLBHD MaTeMaTUdeckomn
MOZEeNn onpeaeneHust Aonu XUOKOCTK, nepenuBaBlLen Yepe3 obarnoBaHune npwu

MrHOBEHHOM paspyLLEHUM pe3epByapa.

K.3.3 MNpuHATbLI cnegyrowme AonyLWeHNS:
paccmaTpuBaeTCcs nriockasi OogHOMepHasa 3agavya;
BpeMsi pas3pylleHus pesepByapa MHOM0 MeEHbLUE XapaKTEepHOro BPEMEHMU
OBWKEHUS rnapoanHaMMYeCcKon BOSHbI 40 06BanoBaHus;
YXNOKOCTb ABMSIETCSH HEBA3KON;
TPEHNE XMOKOCTU O NOBEPXHOCTb 3EMSIM OTCYTCTBYET;
NOBEPXHOCTb 3EMIN ABMNSETCS MIOCKOW, TOPU3OHTarIbHOMN.

K.3.4 Cuctema ypaBHEHWI, ONUCBIBaIOLLIMX OBUXEHUE XUOKOCTU, UMEEeT BUA:

=T,

2 th—bp) u]=0

o oL hg) ]

; 2

5 dxl 2 ’ (K.19)

roe 4 - BblcOTa cTonba »MaKkocTu Haa (bI/IKCI/IpOBaHHbIM YPOBHEM, M,

Bz - BbICOTa NOACTUNAIOLLIEN NOBEPXHOCTU Had (MKCUPOBaHHbLIM YPOBHEM, M;
1/ - CPEAHSASA Mo BbICOTE CKOPOCTb ABWMXEHWUSI CTONba XnaKkocTn, M/C;
X - KOOpAWHaTa BAOSMb HanpaBlieHNs1 ABWKEHUS XNOKOCTU, M;

{ - Bpems, C;

£ - yckopeHue cBoGoaHoro nageHus (9,81 m/c2).
['paHMYHbIE YCIOBUS C yHETOM reoMeTpumn 3aga4vm (pucyHok K.2) nmerot Bua;:

*® g, K20
ol (K.20)
u| =0 (K.21)

x =i K.22

5'}: y=h ’ ( | )

o Y. 1
u| _ g “wl#na) . ecnuwbr =
x=h = o
0, BCMM A2 S, (K.23)

roe « - BblcoTa 06BanoBaHus;
& - paccTosiHVMe OT ocu pe3epByapa 40 06BanoBaHus.

PucyHok K.2 - TunnyHaa KapTuHa ABUXEeHUA XUOKOCTU B
obBanoBaHUU NPV MrHOBEHHOM pa3pyLUeHUUn pesepByapa



¥

R L il

PucyHok K.2 - TunuyHas kKapTvHa ABWXEHWUS XMOKOCTM B obBanoBaHuu npwu
MIHOBEHHOM pa3pyLLEeHUN pe3epByapa

—_ ___ - YPOBEHb HavarnbHoro ctonba *uaKocTy;
- YPOBEHb XUAKOCTU B MPOMEXYTOYHbIA MOMEHT BPEMEHU (pe3ynbTaThl
pacyeta)

K.3.5 MaccoBas gons »vakocTtu &' (%), nepenveLieiics Yepe3 obBanoBaHve K

MOMEHTY BpeMeHun T, onpeaenseTcs no dopmyrne

T
[se37- Chyg—a) - dlt
=100 0

by R , (K.24)

rae L - CPedHsisi N0 BbICOTE CKOPOCTb ABWXEHUS cTonba »uakocTu npu x=#,
m/cC;

%3; - BblCOTa CTOMDOA XXUOKOCTU NPU % =&, M;

£ - HaYanbHas BbicOTa CTOMNOa XUOKOCTU B pe3epByape, M;
£ - wvpviHa pesepsyapa, M.
padmk pacyeTHOM W 3IKCMNEpPUMEHTarlbHOW 3aBMCUMMOCTEN MacCOBOW [O05M

nepenuBLLENCA Yepe3 obOBanoBaHWe >WOKOCTU &  OT  napametpa & !
npeacTasrneH Ha pucyHke K.3.

PucyHok K.3 - 3aBuCMMOCTbL A0ONU NepenuBLUEeUCA Yepes
o6BanoBaHue xuakoctu Q ot napameTpa a/h(0)
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PucyHok K.3 - 3aBncMMOCTb J0nKM nepenmueLLeics Yepe3 obBanoBaHWe XUOKOCTH

! oT napameTpa «/ fy:

1 - pacyer; 2 - 3KCNepuMeHT

NMpunoxeHue J1. MeTop pacyeTa
NPOTMBOMNOXapPHbIX NapoOBbIX 3aBeC

MpunoxeHue J1

J1.1 O6wue Tpeb6OBaAHMSA

[MpoTnBoOnOXapHaa napoBasd 3aBeca npegHa3HadyeHa AN9 npeaoTBpalleHus
KOHTakTa roplymMx ra3oBblXx CMecer, obpasylowmxca npu asapusix Ha
npeanpUaTUAX HedPTEXMMMYECKON U ra3oBOW MPOMbILLIEHHOCTU, C UCTOYHUKAMM
3axuraHns (HanpuMmep, ¢ HarpeBaTernbHbIMU nevyamu). 3aBeca AospkHa obnagatb
AOCTaTOMHbIMM  MAOTHOCTBIO U AanbHOOOMHOCTBIO, WCKIIOYaKWMMN - NPOCKOK
roproden cMecu B 3awpaemyro 30Hy obbekTa. BbinonHeHve aTux TpeboBaHwuin
AocTuraeTcs ONTUMarnbLHOW KOMIMOHOBKOW KOHCTPYKLIUK YCTPOMCTBA,
BOCMPOU3BOASLLErO 3aBecy, U pacyeToM napameTpoB 3asecbl. MeToq BkoyaeT
TONMbKO pacyeT YCTPOMCTBA, BOCMNPOM3BOASLLEro MapoByw 3aBecy. Pacuer
MarncTpasnbHOro naponposoa NPoBOAUTCA MO 06LLEeN3BECTHBIM METOOAM.

J1.1.1 YcTponcTBo Ans co3gaHusa napoBon 3aBecbl (pucyHok J1.1, paspes u
nnaH) npegcTtaBnseT cobon KomnbueBoW TpybyaTbi KOnnekTop 4 , BOOMb OCWU
KOTOpPOro Mo BCEW BEPXHEM YacTU MPOCBEPMEHbl OTBEPCTUS OOMHAKOBOIoO

AvameTpa Ha paBHOM paccTosiHim apyr ot apyra. AuameTtp (Lyng ) v ARy ( Ly )
KonnekTopa, Konm4yecTso () 1 avameTtp (<€) oTBEpCTUIA onpeaensioT pacyeTom
no ¢popmynam cootseTcTBeHHO J1.8; J1.2; J1.7 n J1.4.

PucyHok J1.1 Cxema ycTponcTBa Ana co3gaHusa napoBon
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PucyHok J1.1 Cxema ycTponcTBa sl CO34aHNA NapoOBOM 3aBECHI

1 - 3awmaemMbIn 06BEKT; 2 - orpaxkaeHue; 3 - onopa Konnektopa; 4 - KonnekTop; 5 -
APEHaXHbIN BEHTUIMb; # - BbICOTa BEPXHEN KPOMKU OrpaXkaeHUst Hag KONNEKTOPOM;

iz - BbICOTa OMopbl; ¥ - pacCTOsIHME OT KOJNEKTopa A0 3allMLLAEMON CTOPOHbI

obbeKkTa; X - paccTosiHVe OT orpaxaeHuns A0 KonnekTopa
J1.1.2 Konnektop pacnonaraeTtcsi Ha MeTanMy4eckmx, 6€TOHHbIX UITN KNPMUYHbBIX
onopax 3, BblcoTa KOTOPbIX 40SPKHA ObITb HE MeHee 0,2 M.

J1.11.3 PaccTosiHMe OT Konnektopa 4O 3almuaemMoro obbekta onpenenstor
pacyeTom.

J1.1.4 KonnekTop A0SPKEH NMETb LPEHaXHbIe BEHTUMN 5 ANda cnycka KoH4eHcaTa
NN aTtMocepHbIX 0CaaKoB.



J1.1.5 Bponb ocu Konnektopa yCTaHaBfMBAKOT XECTKOe ra3oHenpoHULaemoe
orpaxgeHue (NIMCTOBOE >Xerne3o WM KUpNu4Has cTeHa) Ans npeaoTBpalleHus
NPOTEKaHUSA roproyden CMecu Mexay oTAernbHbIMU CTPYSIMUM B Ha4yanbHOM yyacTke
3aBecbl. BepxHsis kpomka orpaxgeHus gorvkHa 6bite ot 0,4 go 0,6 M Bblwe
Konnektopa. PaccTosiHMe Mexay KOMfEKTOPOM U OrpaaeHuem onpenenstot
pacyeToM. [Mpoembl B orpaKaeHusix 4OrpkHbl OblTb MOCTOAHHO 3aKPbIThl MIIOTHBIMA
ABEPAMMU.

J1.1.6 TpaekTopua CTpyn 3aBeCbl OOSPKHA NpPeBbIWATb 3almLaeMyo 30HY.
BbicoTy 3aBecbl Hag, 3almuwaeMon 30HOM ornpeaendarT pacyeToM. [ns BbICOKMX
OObEeKTOB 3aBeca MOXET ObiTb BbINOSIHEHA MHOMOCEKLMOHHOW B BEPTUKANbHOM
HanpaBieHU.

N.A.7 Ona obecnevyeHnss paBHOMEPHOW pasgayn napa no ANMHE Konnektopa
HeobxoanMMO, 4YTOOblI OTHOLLUEHME CyMMapHOM Nrowann OTBEepPCTUA K nrowaam
nonepeYvyHoro ceyeHnst KonrekTopa oblfo MeHbLe unm pasHo 0,3.

J1.1.8 Temnepatypy Bo3ayxa npu pacyeTte crieqyeTt NnpuHUMaTb paBHOW cpefHen
Ana Hambonee XonogHoro (3MMHEro) neprMoaa BpEMEHN, XapakTEPHOro Anst 4aHHOMo
reorpacomyeckoro panoHa.

J1.1.9 CkopocTb BeTpa npu pacyeTe crnegyeT NpuMHUMaTb pPaBHOW cpeaHewn
CKOpOCTM [AOna Hambonee BETPEHOrO MNEpUoAa, XapaKTepHOro Ans AaHHOro
reorpacdomyeckoro panoHa.

J1.2 MNopspok pacyeTa napameTPOB NapoBOMN 3aBeChbl
McxoaHbIMM BENMYMHAMK ANA pacyeTa napaMeTpoB 3aBeChl MPUHUMAIOT:

AasneHve ( zy ) U yaenbHbln 06beM (] ) napa B KONMeKTope 3aBechl;
ckopocTb BeTpa (H} );

MAOTHOCTb p; (Temneparypa ;) BO3Ayxa,;
BblcoTa (A ) n nepumeTp ( F') 3amLLiaeMon 30Hbl OO beKTa;
BblCOTa BEPXHEN KPOMKM OrpaxaeHust Hag, KonmnekTopom (& );

BbICOTa OMopbI KonnekTopa (% ).

J1.2.1 PaccunTtblBatoT crieqyowme BeENMYMHLI.

J1.2.1.1 PacctosaHne X , M, OT KOSINieKTopa 3aBeChl 40 3amiLaemMoro obbekTa
K =025H" (J1.1)

roe A - BbicOTa 3alMLLIAEMON 30HbI 0ObEKTa, M.

N.2.1.2 AnvHa konnekTopa fypm, M

Log=P+8X, (N.2)

roe F - nepyMeTp 3almiiaeMoro oobekTa, M.



N.2.1.3 VIHTEHCMBHOCTbL Modayun napa U3 OTBEpPCTUA KonnekTopa (g iy, Kr/(m <
'C)

AE (EHNE
o= |2 K_ P {P_EJ _(P_z]
k-1 7% |\z 7

, (N.3)
roe fn - NNOTHOCTb napa, Kr/m3 ;

Wi - ckopocTb Bbixoga napa, M/c;
74 - AaBreHve napa B Konnekrtope, [a;
] - yoernbHbl 06BbeM napa B KonnekTope, M3 /Kr;

P2 - atmocdpepHoe aasreHue, [a;
¥ - nokasatenb aguabaTbl napa (N9 neperpeTtoro napa npuHaT X =1,3, ona
HacblWweHHoro napa & = 1,135).

N.2.1.4 OuameTp oTBEPCTUIA Ha KornnekTope dy, M

o 7 L5 Hl’j
dy=| B2 BJ ol (n.4)
[DD ) x

roe pg - NIOTHOCTb BO3Ayxa, Krim3 ;

W, - CKOpoCTb BeTpa, M/C.
Ecrm no ycroBuaAm pacyeTa 3agaetca guvameTp oTBepcTui dp, To crnenyet
onpeaenTb BbICOTY 3aBechl 75, M
Ps ¥
PaWp

Hs - XD,EEE _ dﬂ,ﬁﬁ? _ (N.5)

J1.2.1.5 PaccTosHusa mexay oTBEPCTUAMU £, M

el ne
207 (11.6)

roe 4 - BbicOTa BEpPXHEN KPOMKU OrpaKaeHUst Haf, KONNekToOpoMm, M.

J1.2.1.6 Konn4ecTBO OTBEPCTUM 7 , LLIT.

H=%+1_ (n.7)



N.2.1.7 OuameTp konnektopa Ly n, M

Do = 1.8%dgfn | (n.8)

N.2.1.8 Pacxop napa & , Kr/c:

G, =0,785 @ di -»n- oy Wy, (N.9)

rae P - koadpdmumeHT pacxona napa vyepes orsepcture (¥ ot 0,6 oo 0,8).

J1.2.1.9 O6was BbICcOTa OrpaxaeHus FEDPP, M:
Fop =8 +hg (11.10)

roe % - BblCOTa OMnopbl KOMnekTopa, M.

N.2.1.10 PaccTosHWe oT orpaxaeHunsi 4o KosrekTopa ., M:

X =0,25h. (N.11)

1.2.1.11 AnvHa orpaxaerunst Loy, m:

Lorp = Ly +84] . (N.12)
YKasaHHbI MOPSAOK pacdeTa NpPOBOASIT MOCHE OPUEHTMPOBOYHOTO BbiGopa

3Ha4YeHU JaBneHns napa u guameTpa OTBEPCTUI B KomnrnekTope no tadmmue J1.1.

Tabrmua J1.1 - WM3meHeHue BbICOTbI 3aBeCbl B 3aBUCUMOCTM OT AuameTpa
OTBEPCTUM U AaBreHus napa



A dp , MM
103 Ma

3 4 5 6 7 8 9 10
W, =2wmlc
3 3,30 4,05 4,7 53 59 6,5 7,0 7,5
4 4,00 4,80 55 6,3 7,0 7,6 8,2 8,7
5 4,50 5,40 6,3 7,2 7,9 8,7 9,3 10,0
6 4,85 5,80 6,7 7,7 8,5 9,3 10,0 -
7 5,25 6,30 7,3 8,3 9,2 10,0 - -
8 5,50 6,60 7,6 8,7 9,5 - - -
9 5,75 7,00 8,0 9,2 10,0 - - -
10 6,15 7,40 8,5 9,8 - - - -
12 6,70 8,00 9,3 11,0 - - - -
14 710 ||850 10,0 |- ; ; ] _
16 7,50 9,00 - - - - - -




4 260 [320 |[3,70 |4,20 460 |50 55 5,80
5 3,00 |360 [[415 |4,80 525 |57 6,2 6,60
6 320 (/3,90 450 |5,15 570 |62 6,7 7,15
7 360 |420 |[4,85 550 6,10 |6,7 7,2 7,70
8 3,65 |440 ||520 5,80 6,40 |70 7,6 8,10
10 4,10 |/5,00 570 6,50 720 |79 8,5 9,10
12 4,40 |1540 6,20 |7,00 780 |85 9,2 9,80
16 500 |6,00 |69 780 8,70 |95 10,3 |-

W, =4 wmlc

4 - 240 12,80 |[3,1 350 |38 4,1 4,4
5 - 280 [3,10 |35 390 |43 4,6 5,0
6 242 |292 |336 ||3,8 425 |46 5,0 54
7 260 |3,16 ||3,60 |4,1 460 |50 54 58
8 2,70 3,30 |3,80 |43 480 |52 5,6 6,0
9 290 |[345 |4,00 |45 500 |55 59 6,3
10 3,10 ||3,74 ||430 ||4,9 540 |59 6,4 6,8




12 3,30 4,10 4,70 5,1 5,90 6,4 6,9 7,4
15 3,60 4,40 5,00 57 6,30 6,9 7,4 8,0
Wy =6 M/c

4 - - 1,84 2,10 2,30 2,54 2,75 2,90
6 - 1,95 2,25 2,57 2,82 3,10 3,34 3,60
8 - 2,20 2,52 2,90 3,20 3,50 3,80 4,00
10 2,10 2,50 2,85 3,16 3,60 4,00 4,30 4,60
12 2,20 2,65 3,06 3,40 3,85 4,20 4,60 4,90
15 2,42 2,90 3,86 3,82 4,25 4,60 5,00 5,35
[MpumeyvaHua

B Ttabnuue J1.1 B BepTuKanbHOM rpade LaHbl 3HA4YeHUs OaBrieHus napa, B
FOPU3OHTaNbLHON - AMaMeTpbl OTBEPCTMK, @ B NEPECEYEHNM FOPU3OHTamNbHbIX W
BepTMKanbHbIX rpad - BbICOTbI MapoBbiX 3aBeC (BbICOTa 3alMuigeMblX 30H) B
MeTpax.

Tabnumua J1.1 coctaBneHa ans ckopocten BeTpa 2, 3, 4 n 6 m/c. NMpn GonbLumx
CKOPOCTSX BETPa YKasaHHble BEMUYMHBI crieqyeT NpUHUMaTb TakuMK e, YTO 1 Ans
6 m/c. Tabnmua gaeT BO3MOXHOCTb OLIEHUTb Heobxoaumoe 3HavyeHue OaBreHus
napa u COOTBETCTBYIOLLMA eMy ANaMeTp OTBepCcTun Ans obecnevyeHnsa Tpedyemon
BbICOTbI 3aBeChI (BbICOTbI 3alLMLL@EMOro ob6bekTa).

[ns ogHoro n Toro e gaBneHus napa BbiCOTa 3aBechkl byaeT Tem 6orbLue, Yem
bonbwe pguameTp otBepcTun. OAHAKO C  yBenuyeHnem guameTtpa  6yaer
yBenuumBaTbCs U pacxoq napa. Cnegyet nogbupatb AaBneHve napa n guameTp
oTBepCTMI Takum obpasom, 4Tobbl bl obecneveHbl Tpebyemas BbiCOTa 3aBeCHI
N Hanbornee 3KOHOMUYHbIA OTOOp Napa. [lMameTp OTBEpPCTUI cregyeT NpUHUMaThb
HaNMEHbLLUM M3 BO3MOXHOIO (HO HE MeHee 3 MM) AN Kaxaoro AasreHus napa.

NMpunoxeHue M. TpeboBaHuAa K BoASTHOMY
OpPOLUEHNI0 TEXHONOIMYeCcKoro obopyanoBaHus

MpunoxeHne M



M.1 [Ons npefoTBpalleHMs yBenuMueHus mMacwtaba asapum npu  noxape
TexHosormdeckoe obopyaoBaHMe MNPOM3BOACTBEHHbIX OOBEKTOB [OSMKHO OblTb
3aWLpIeHo  OT  TenrioBOrO  U3MyYeHWUs YCTaHOBKaMM  BOLSIHOMO  OpOLLEHUS
(NoXapHbIMM NadeTHbIMX  CTBOMaMK, CTauMOHAPHLIMW YCTaHOBKaMW BOASAHOIO
OPOLLIEHMS).

M.2 MNoxapHble nadeTHble CTBOSbI YCTaHABNMBAKOTCS:

- Ha HapyXHbIX ycTaHoBkax kateropun AH, BH n BH - ana 3awmtbl KOMOHHbLIX
annapatoB Bbicoton o 30 M, cogepxaumx roptoune rasel  (IT),
nerkosocnnamensaowpeca  (JIBX) wun  roproumne xumgkoctn  (MK), a Ha
HedpTenepepabaTbiBalOLLMX, HeTEXMMNYECKMX, XUMUYECKNX "
rasonepepabarbiBalOlMX NpeanpuaTumax - AN 3awuTbl  annapartoB WU
obopynosaHus, cogepxawmx T, JIBXX n MK;

- Ha CbIpbEBbIX, TOBAPHbIX U MPOMEXYTOYHbIX CKagax (napkax) - Ans 3awmTbl
LApOBbIX U FOPU3OHTamNbHbIX (LWUIMHOPUYECKNX) pe3epByapoB CO CXMKEHHbLIMU
yrnesogopoaHbimu razamu (CYT), JIBXK n K noa aasneHvem;

- Ha crnmBoHanmMBHbIX acTakagax CYT, JIBXX u MK - ona 3awmTtbl KOHCTPYKU U
acTaKag u uMCTEPH NOABMXKHOIO CocTaBa.

M.3 JlacbeTHble CTBOMbl yCTaHaABNMBAKT CO CTaUWOHAPHbLIM MOAKMHYEHNEM K
BOLOMNPOBOAHOWN CETM.

M4 KommyecTBO UM pacnosioxkeHne nadeTHbIX CTBOSIOB ANd  3almThl
obopynoBaHus (KpoMe pesepByapoB), PacrnosioKEHHOrO Ha HapyXHOW YCTaHOBKE,
onpeaensT, UCXOO4S M3 YCMOBWUA OPOLLEHMS 3almiiaemMoro obopyooBaHUSA He
MeHee YeM OfHOM KOMMNaKTHOW CTPpyen.

KonunyecTtBo 1 pacnonoxeHne nageTHbIX CTBOSIOB 415 3almThl pe3epByapoB C
CYT v IIBX non gaeneHnem onpenensitoT M3 YCrioBUS OPOLLEHUS KaXOOW TOYKM
pesepByapa He MeHee YeM OLJHON KOMMAaKTHOM CTpyeu.

OpoLleHne NpoBoAAT OAHOBPEMEHHO FOPSILLErO M CMEXHbBIX C HUM pe3epByapoB
(KOMOHH).

M.5 JladeTHble cCTBOMbI AN 3aWMTbl  OTKPbITbIX  KEJIe3HOLOPOXHbIX
CNIMBOHANMBHLIX 3CTakad KaK OOHOCTOPOHHUX, TaK WM ABYXCTOPOHHWUX, AOSDKHbI
OblTb pacnonoxeHbl MO 06e CTOPOHblI 3cTakadbl C TakMM pacyeToM, 4TOObI
obecneymBanochb OPOLLUEHNE KO0 Xene3HO4OPOXKHON LNCTEPHDbI U KaXa0M TOYKM
KOHCTPYKLUN 3CTakagbl NO BCEN ee ONIMHE HEe MeHee 4YeM ABYMS KOMMNaKTHbIMU
CTPYSIMI.

M.6 JTacbeTHbIE CTBOSbI CrieayeT YyCTaHaBNMBaTh Ha PacCTOSIHUN He MeHee:

- 15 ™M oT 3awmwaemoro o6OpyoOBaHUSA  HApPYXHOW  YCTaHOBKM,
XEenes3HOLOPOXHOM  CINMBOHANMBHOW 3CTakafbl, >KeNe3HOOOPOXHbIX LMUCTEPH.
[onyckaeTca yMeHblUeHNe pacCTosHUS OT flacpeTHOro cTBoOMNa 40 3amaemMoro
obopygoBaHusa oo 10 M npy ycroBun HanMuunss Ayo6nmpytowmx nadgeTHbIX CTBOSIOB
UM NPUMEHEHUST OUCTAHUMOHHO YNpaBnsieMbIX UM OCLUITIMPYOWMX NadeTHbIX
CTBOIOB;

- 10 M OoT ocu cTeHkn unn obBanoBaHUA pesepByapoB (BHe o6BanoBaHUs Unu
orpaxgaroLmx CTEeH pesepByapoB).

ITadbeTHbIE CTBOMBLI U NX YCTPOUCTBA YNpaBfieHUa He OrMycKaeTcHa pasMeLwaTb
B 30HE [,EeNCTBUSA NAapoBbIX 3aBEC NeYen.



M.7 NadeTHble CTBOMbI ANS 3aWMTbl Ha3eMHbIX (Hag3eMHbIX) pe3epByapoB C
CYT n JIBX nog gaBneHnem, a Takxe Xene3Ho4opOoXHbIX CIIMBOHANMMBHbBIX 3cTakag
AOIPKHbI YCTaHaBNMBATLCS Ha cneymarnbHbIX NaddeTHbIX BblLLKaX.

OnTumManbHYyH BbICOTY NMadeTHbIX BbILLEK U pacnofoxeHne nadeTHbIX CTBOSOB
crieayeT onpenensaTb UCXOA4SA U3 BbICOTbl U pacnosfioxkeHus obopyaoBaHus, YriioB
HaKIoHa 1 paccTosaHMSA NadeTHOro CTBoMa OT 3aWmLaeMoro oo bekTa.

B Heobxoaumbix cnydadx [[oryckaeTcd NPUMEHEHUE  OCLMITTIMPYHOLLMX
naceTHbIX CTBOSOB.

M.8 IMpwn BbiCOTE KONMOHHBIX annapatoB 6onee 30 M nx 3awmTy Ha BbicoTe Bonee
30 M crnegyeT OCyLEeCTBATb CTaLMOHAPHBIMN YCTAaHOBKAMMN OPOLLIEHNS.

B Tex cnyyasx, korga 3awmra KOfoHHbIX annapaToB uin apyroro o6opynoBaHns
nadeTHbIMM CTBOMAaMM HEBO3MOXHA U HelenecoobpasHa, nx cregyeT 3awmuaTb
cTauMoHapHbIMM YCTaHOBKaMWN BOASHOIO OPOLLUEHNSI HA BCHO BbICOTY.

M.9 PesepByapbl ¢ CYI n JIBXX nog gaBrneHMEM B CbIpb€BbIX, TOBAPHbIX U
NPOMEXYTOUHbBIX CKMagax (napkax) 4OMOSHUTENbHO K NadyeTHbIM CTBOMAaM AOSPKHbI
UMETb aBTOMaTU4YeCKMe CTauNoHapHbIE CUCTEMbI BOASIHOMO OPOLLIEHNS.

M.10 HasemHble (Han3emHbie) pesepsyapbl ¢ JIBX 1 MK o6bemom 5000 M3 u
Gonee pomkHbl ObITb 00OPYAOBaHbI CTaLMOHAPHLIMKM YCTAHOBKAMW BOASIHOIO
OPOLLEHNSI C BO3MOXHOCTbLIO NOACOEAMHEHMS NepeaBUKHOM NOXaPHON TEXHUKN.

[ns pesepByapoB C TENSION30MALMEN U3 HEFOPHOYMX MaTepuarioB AonyckaeTcs
He MPUCOEOVHATb  CTAUMOHAPHYK  YCTAHOBKY  BOASIHOTO  OPOLLEHMS K
NPOTMBOMOXapHOMY BOAOMPOBOAY; MPUM 3TOM Cyxue TpybonpoBoAbl €€ OOSTKHbI
OblTb BbiBE4EHbl 3a npegenbl OrpaxaeHuss pes3epByapoB WM 00OpyLOBaHbI
COEAVNHUTENbHBbIMM FOfIoBKaMK 1 3arnyLKamm.

Mogayvy BoAbl Ha OpoLleHWe Ha3eMHbIX (Hag3eMHblX) pesepyapoB ¢ JIBXK u

MK obbemoM MeHee 5000 M3, a Takke Ha3eMHOro 0b6OpydOBaHUS MOA3EMHbIX
pe3epByapoB A0MNYyCKaeTCcs npegycmMaTpuBaTb NepenBmkHON NOXapHON TEXHUKOWN.

M.11 3anac Bogbl ONA MPOTMBOMNOXAPHOW 3aluMTbl A0IPKeH obecneyrBaTb
opolleHne 3aumiiaemMoro obopyooBaHWsi B TEYEHME pPacYETHOrO0 BpPEMEHM,
HeobXxoaMMOro Ansi NOArOTOBKM K TYLWIEHWO U HEMOCPEeACTBEHHO A TyLeHus
noxapa.



M.12 Pacxog Bogbl Ha CTauMOHapHble YCTAHOBKU OPOLLEHUS  OOSDKEH
npuHUMaTbCcAa Ans:

- HapyXHbIX YCTAHOBOK - MO annapatam KONIOHHOro Tuna, UCXO4A U3 CYMMbl
pacxogoB BOAbl Ha OXSaXOeHWe YCIOBHO FOPSILLEN KOMOHHblI M CMEXHBLIX C HEW
KOSIOHH, PacnOfOXeHHbIX Ha PacCTOSHUM MeHee OBYX ANaMeTpoB HamborbLien
FOPALLEN UM CMEXHON C HEWN KOSTOHHBI;

- CbIPbEBbIX, TOBAPHbIX U MPOMEXYTOYHbIX CKIagoB (NapKoB) CO cdepruyieckmumm
pesepByapamn ¢ CYI n JIBX nog pasneHvem, Ha OOQHOBPEMEHHOE OPOLLEHME
YCIIOBHO FOpsILLEro pe3epByapa M CMEXHbIX C HUM pe3epByapoB, PachOfioXeHHbIX
Ha pPacCTOSsHUM MEHee AnameTpa HanbOomnbLUEro ropsilero UM CMEXHOro C HUM
pesepByapa, a Anst ropn3oHTanbHbIX (LUNMHAPUYECKNX) - cornacHo Tabnmue M.1;

- CbIpbEBbIX, TOBAPHbIX M MPOMEXYTOYHbIX CKagoB (MapKkoB) C Ha3eMHbIMU
(Hag3emHbIMK) n3oTepMmmyeckummn  pesepsyapamm ¢ CYI Ha ogHOBpEMEHHOE
OpOLLUEHME YCIIOBHO TOPSLLErOo pe3epByapa U CMEXHbIX C HUM pe3epByapos,
pPacnosoXXeHHbIX Ha PacCTOAHUM TPEX N MEHEE AMaMeTPOB HaNBOMbLLIErNO ropPSALLEro
NN CMEXHOIO C HUM pe3epByapa.

Tabrmua M1 -  Yicno  OQHOBPEMEHHO — OpOLAEMbIX  FOPU3OHTarbHbIX
(LMNMMHOPUYECKKX) pe3epByapoB

E:??g:;;aﬁl”e O6bem eguHiiHOrO pesepayapa, M=

25 50 100 | 160 175 ||200
B oavH pag 5 5 5 5 3 3
B aBa pAna 6 6 6 6 6 6

M.13  WHTEHCMBHOCTb MoAayM BOAbI HA  OXMlaXOEeHWe  MOBEPXHOCTU
obopyaoBaHus Ans CTauMOHApPHbIX YCTAHOBOK BOASIHOMO OPOLLUEHUSA O0ShKHA
NPUHUMATLCHA HE MEHEee HOPMAaTUBHbBIX 3HAYEHUN, NPUBEAEHHbIX B Tabnmuax M.2 n
M.3.

Tabrmmua M2 - HopmaTuBHas MHTEHCUMBHOCTb  OPOLUEHMSI  MOBEPXHOCTMU
3awmuiaemoro obopynosaHus



HanmeHoBaHne obopyaoBaHus NHTEeHCMBHOCTb nogaymu

BoAbl, /(M2 -c)

Cdhepuueckue n uunnmHapuyeckue pesepsyapbl C
CYTI n NIBX, noa naBneHunemMm:

NoBEpXHOCTM 6e3 apmatypbl 0,1

NOBEPXHOCTUN B MeCTaXx pacnoJyioxXeHNA apMaTypbl 0,5

KonoHHble annapaTbl:

C OTMETKM YyCTaHOBKM annapata go otmetkn 20 m | 0,1

c otmeTkn 20 M 1 cBbiLLe 0,2

Tabrvuya M.3 - HopMaTuBHas UHTEHCUBHOCTb OPOLLEHUSA Ha3eMHbIX (HaA3eMHbIX)
pe3epByapoB 4518 XpaHeHNa HeddTn N HedPTENPOAYKTOB



Cnocob opoLleHns pesepByapoB MHTEHCMBHOCTb nogayn BOAbl,
n/c, Ha ogvH METP O MHbI
OKPY>KHOCTU MOSIOBUHbI
ropsiLLero OKPY>KHOCTU
pesepByapa cocegHero

pesepByapa

1 CraunoHapHass ycTaHOBKa BOOSAHOro

OpoLLEHMS ONs  pe3epByapoB  BbICOTOM

CTEHKU, M:

- bornee 12 0,75 0,30

- 12 n meHee u pgna pesepsyapos c | 0,50 0,20

nriaBaroLLEN KPbILLEN

2 lNepeaBwxHasa noXkapHasa TeEXHUKA 0,80 0,30

M.14 PyyHOM nyck AUCTaAHUMOHHO YrpaBrseMblX nadeTHbIX CTBOSIOB W
CTauMOHapHbIX YCTAHOBOK BOASAHONO OPOLLEHUS OOIPKEH ObiTb NpefyCMOTPEH Kak
HenocpeacTBEHHO C MeCTa Y KOfbLIEBOW CETU NPOTMBOMNOXaPHOro BO4ONPOBOAA 3a
npegenamm oToéopToBKM 0O0PYAOBaHMA MU 3aLLMTHOIO OrpaXaeHnsi pesepByapoB
Ha paccTosHMM He MeHee 15 M OT 3awmugemoro obopyaooBaHuUs, Tak W
OANCTAHUMOHHO M3 TMOMELUEHUA C MNOCTOSIHHBIM  MPUCYTCTBMEM NepcoHana
(onepatopHon).

M.15 Twun, KOnMMYEeCTBO U  OCOBEHHOCTM  pPaCcCTaHOBKM  OpOCUTENEN
CTauMOHApHbIX YCTAHOBOK BOASAHOMO OPOLUEHUSA, a TaKxke pexum ux paboTbl
(OaBneHune nepen opocuTenamu, pacxon BoAbl, AMCNEPCHOCTb pacrhbifa) AOSKHbI
ObITb onpegeneHbl MCXoAsi W3 YCIIOBMS PaBHOMEPHOrO OpOLUEHUA BCeX
3alWMLLIAEMbIX MOBEPXHOCTENM C 3adaHHOM WMHTEHCMBHOCTbIO, ObecnevmnBaroLen
TENnsIoBYIO 3awMTy 060pyaoBaHUS.

NMpunoxeHue H. Metoa onpeaeneHus
Tpebyemoun 6e3onacHoM nnowaau
pasrepmeTusauuu

Mpunoxexve H



HacTtoswmn meton npegHasHadeH Onda onpedeneHns Ge3onacHon nnowaaw
pasrepmeTusaumm obopyaoBaHuMs U NoOMelleHUn (Takas nrowadb CcOHpocHOro
CeyeHus npeaoxpaHUTENbHOrO YCTPOMCTBA, BCKPbITUE KOTOPOW B Mpouecce
CropaHusi CMecu BHYTpu OBopyaoBaHMS MM NMOMELLEHUSI NO3BOSIAET COXPaHUTb
nocrnegHue OT paspylleHus unn gedopmMaunm), B KOTOpPbIX 0bpallatoTca roproymne
rasbl, XXMOKOCTU UM NblfK, CNOCOBHbIE CO34aBaTb C BO34YXOM B3pblBOOMACHbIE
CMeCHU, croparoLme nammHapHoO Unm TypOyneHTHO BO (PPOHTarNbHOM pexume.

MeTonq He pacnpoCTPaHSETCS Ha CUCTEMbI, CKIIOHHble K AeToHauum unum
00 BbEMHOMY CaMOBOCHIaMEHEHMIO.

H.1 CywHoCTL MeTOAa

BesonacHyio nnowaab pasrepMeTv3auuu  onpedensitoT  No  pacHeTHbIM
dopMyrnam Ha OCHOBE AaHHbIX O NapameTpax 06opyaoBaHMs, NoKasaTensax noxapo-
B3pbIBOONACHOCTU TOPHOYNX CMECEN, YCMOBUSIX BO3HUKHOBEHUS W pPa3BUTUS
npouecca.

MeToa ycTaHaBnvMBaeT 3aBUCMMOCTb 6e3onacHoOn nrowwaan pasrepMmeTumsannm
oT obbema o06OpygoOBaHMA WM MOMELLEHUSS W MakCUMarbHO [OnyCTUMOro
OaBMneHns BHYTPU Hero, OaBfieHMs W TemnepaTypbl TEXHONOrMYeckon cpenpbl,
TepMogNHaMUYECKNX N TEPMOKUHETUYECKUX NapaMeTPOB roproYer CMeCcH, YCIioBUM
NcTeYeHns, cTeneHn TypOyneHTHOCTH.

H.2 ®opmynbl ana pacyeta 6e3onacHoOM nnowanu pasrepmeTM3aumm
TeXHONOrn4yecKkoro o6opyaoBaH1A € razonapoBbIMU CMECAMU

H.2.1 BesonacHyto nrowaab pasrepmeTunsaumm TEXHOSIOM4YeCcKoro
obopyaoBaHuMs C ra3onapoBbIMM CMECSMM  OMpPenensiT no  CreayloLmm
Be3pasmMepHbIM KpuTepmanbHbIM COOTHOLLEHUSIM:

x5 -1
W=
~ JEr D

(H.1)

Ona cocyaoB, pacCHYUTaHHbIX Ha MaKCuMalibHoe OTHOCUTENbHOE [OaBlrieHune

B3pbiBa 1< T, =2 (NPN OHOBPEMEHHOM BbINOMHEHUN YCIIOBUS 2y = 21" ).

W;g,g.w

-JE : (H.2)



ANsi  COCYAOB, BblOEpXMBalOWMX [aBfieHMe B3pblBa B [uanas3oHe

OTHOCUTENbHbIX 3HAYEHUN 2 < T, < T, .

B cdopmynax H.1 u H.2 npuHaTel cnegytoume o6o3HavyeHns (MHAEKChI i, i, &,
#2 OTHOCSITCS COOTBETCTBEHHO K HayarnbHbIM NapameTpam, napameTpam roproven
CMECW, XapaKTEPUCTUKAM T[OPEHUA B 3aMKHYTOM COCyAe, MakCMMarbHbIM
AONVCTUMbIM 3HaYEHUAM):

Fm
T = }3'_ - OTHOCUTEJIbHOE MaKCcuMalibHO AOonyCcTumMoe LaBJieHne B cocyae,
;

KOTOpOe He NPMBOAUT K ero AedopMauium u (Mnm) paspyLueHuio;

Pm - abconioTHoe MakcumarbHO [O0MnycTMMOe [aBfieHue BHYTpU cocyaa,
KOTOpOe He NPMBOAUT K ero aedopmMauum u (Mnm) paspyLleHuio, la;

7; - abCconTHOe HavarnbHoe OaBreHue roplodelrt cMecu B annapate, npu
KOTOPOM NPOUCXOAUT MHULMMPOBaHWE ropenus, MNa;

f

P' - abconTHoe [aBneHne B MNPOCTPAHCTBE, B KOTOPOE MNpoMCXoauT
NUCTEYEHNEe, B MOMEHT AOCTWXEHUSI MaKCUManbHOro AaBfieHUs B3pbiBa BHYTPU
annanaTta (aTmocdepa, 6ydepHas eMKoCTb M T.1.), Ma;

Fr - -
Ty = }3'_ - OTHOCUTEIrbHOE MaKCuUMarnbHOE OaBJieHne B3pbiBa AaHHOU ropto4ven
;

CMecCK B 3aMKHYTOM COCYAE;
P, - aDCONTHOE MaKkcMMarbHOe AaBrieHVe B3pbiBa AaHHOWM roprovei cMecu B
3aMKHYTOM COCYZEe NpWU Ha4YanbHOM AaBrneHun cmecu g, Ma;

E; - KoahdpMLMEHT pacLLMPEHUsi NPOAYKTOB CropaHUs CMECH;

X - dakTtop TypbOYnEeHTHOCTW, MpeacTaBnslOWMn coborM B COOTBETCTBUM C
npuHuymnom yn-MmxenbcoHa OTHOLLEHWE OEUCTBUTESNTIbHOW MOBEPXHOCTU (PPOHTA
nnameHu B annapare K NOBEPXHOCTM CAepbl, B KOTOPYHO MOXHO COBpaTh NPoayKTbl
CropaHusi, Haxogsawmecs B AaHHbI MOMEHT BpEMEHW BHYTPU cocyaa.

Komnnekc nopobus ¥ npenoctaBnaeT cobo ¢ TOMHOCTbHO A0 MOCTOSIHHOIO
MHOXUTENA Npou3BedeHne [OBYX OTHOWeHUMW - 9dxpeKTMBHOM  nnowagn
pasrepMeTusaumMm K BHYTPEHHEN MOBEPXHOCTU CEepuU4eckoro cocyda paBHOro
o6bemMa 1 CKOpOCTU 3ByKa B MCXOOQHON CMECU K HaYanbHOM HOpMaribHOW CKOPOCTU
nramMeHu:

0,5
o 1 wF (RLT 1 (H.3)
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roe K - koadhdpmumeHT pacxoda npu UCTEYEHUU CBEXEN CMeCU 1 (Mnn) NpoLyKTOB
CropaHusl Yepes yCTPOMCTBO B3pblBOpa3pexeHus (NpegoxpaHntensHas membpaHa,
KnanaH, pasrepmeTusaTop v T.n.);

F - nnowgaab pasrepmeTusaummn (CGpoOCHOro ceveHnst), m<;
¥ - MakcuMMarnbHbli BHYTPEHHUN 06beM cocyga, B KOTOPOM BO3MOXHO

o6pasoBaHve roptoden razonapoBomn cmecu, M3 ;
£ - yHuBepcanbHas razoBasi NocTosiHHagd, paBHast 8314 [x/(kmornb-K);

7., - Temnepatypa roptoyeii cmecy, K;

M; - monekynsipHasi Mmacca roproyeit CMecHu, Kr/KMorb;

Su, - HOpMarbHas CKOPOCTb PACMPOCTPAHEHWs MMamMeHW Mpu HayasbHbIX
3HaYeHVaX AaBMNeHMs U TemnepaTypbl roproYen cMecu, M/c;

Ty - ymcno "nn" (3,14).

H.2.2 ®opmynbl H.1 n H.2 MmoryT 6bITb MCNOMb30BaHbl Kak Ans onpeneneHus
GesonacHon nnowaan pasrepMeTusaumn F npu NPOeKTUPOBaHWW annaparos Mo

MakCcuMaribHO A0nycTUMOMY OTHOCUTENbHOMY [OaBliEeHMIO B3pbiBa B HEM T,
(I'IpﬂMaﬂ 3ap,aqa), TaK 1 gna onpeneneHnda MakCmMaribHO onycTtuMoro HadanbHOro

[aBIeHNsi Toproderr CMecu Py B annapaTe, pacCYMTaHHOM Ha MakCUmanbHoe

AaBMeHne Py, , C YXKe uMeroLLMMcsa COPOCHbLIM FOKOM Mowaabio & , Hanpumep npu
aHanu3e aBapun (obpaTtHas 3agada).

H23 ®opmynbl (H.1) n (H.2) oxeBaTbiBalOT BeCb [Auana3oH BO3MOXHbIX

[aBneHuin B 060pyA0BaHWN C PasnvyHON CTEMNEHbI0 HErepMEeTUYHOCTU 1< T, =T,

H.2.4 ToyHOoCTb onpefeneHus anameTpa cHPOCHOro CeYeHns N0 UHXEHEPHbIM
dopmyriam H.1, H.2 B cpaBHEHUM C TOYHLIM KOMMbIOTEPHbLIM PELLEHMEM CUCTEMBI
AandppepeHumanbHbIX ypaBHEHUA ANHAMUKWA Pa3BUTUS B3pbiBa COCTaBNSET OKOSIO
10%.

H.3 CteneHb BNUAHNA pasnuyHbIX NapaMmeTpPoB Ha Ge3onacHylo nnowanb
pasrepMmeTM3auuM TEeXHOJIOrMYECKOro obGopyaoBaHUA C rasonapoBbiMU
cMecsMU

H.3.1 B HacToswem wmeTode peanu3oBaH MOAXOA4 K pacyeTy nnowaam
CcOpPOCHOro ceyeHusi, 3aKio4altoLLMNCA B ydeTe BIMSHUS PasfnnyHbIX napaMmeTpoB U
ycrnoBui  Ha  6GesonacHyr  nfowanb  pasrepMeTMsaumm  NocpencTBOM
COOTBETCTBYHIOLLEIO N3MEHeHNA 9beKTUBHOIo 3Ha4yeHnsd dhakTopa
TypOyneHTHoCTU (OTHOWeHWe dakTopa TYpPOYMEeHTHOCTU K KOI(hMUMEHTY
pacxoga).

H.3.2 Pacuyetr 6e3onacHon nrowaan pasrepMeTm3auum MNpPOBOAUTCSH, Kak
npasuro, ansg Hanboriee onacHbIX (OKOSIOCTEXMOMETPUYECKOTO COCTaBa) CMeCeN,
€CnM He [oKa3aHa HEBO3MOXHOCTb MX 00pa30oBaHWs BHYTPU 3alLMLLIAEMOrO
obbekTa.



H.4 Hes3aBucumocts dakTopa TypOyneHTHOCTM OT YCNOBUM pPa3BUTUA
B3pbiBa B TEXHOJIOrM4e€CKOM 000OpyAO0BaHUM C ra3onapoBbIMU CMeCAMMU NpwU
TOY€4YHOM UCTOYHUKE 3AKUraHUs

H.4.1 3aBucmmocTtb hakTopa TYypOYNEHTHOCTU OT YCIIOBMIA Pa3BUTUS FOPEHUS
MOXeT ObITb NpeacTaBneHa Ans NomnbiX OO bEKTOB (hPopMYyrion

1={1+ﬂz-m-[1+ﬂz;n;ﬂ]{ﬂ3 +ﬂ4-MJ, (H.4)

rae ay, ag, @3, @y - AMIMPUYECKME KoapdMUMNEHTbI, onpeaensemMble No Tabnuue
H.1.

Tabrmua H.1 - Omnupmyeckue KoadpdmuneHTbl Ona  pacyeta dakTopa

TypGyneHTHocTml!



YcroBusi pasBuTHs ropeHns

IMnmpnyeckme KoaddMUNEHTbI

EII ﬂg ﬂg |:34
O6bem cocyna I po 10 mZ, cTeneHb 0,15 4 1.0 0.0
HerepmeTuiHocTu 7/ 7987 no 0,25
O6bem cocyaa ¥ o200 M3, 1< T, =2;
Ha4yanbHO OTKPbITble COPOCHbIE CEYEHNS 0,00 0 2,0 0,0
Ha4anbHO 3aKpbiTble COPOCHbIE CEYEHNS 0,00 0 8,0 0,0
O6bem cocyaa ¥ 0o 200 M3 | 2= T, =TI, :
Ha4anbHO OTKPbITble COPOCHbIE CEYEHNS 0,00 0 0,8 1,2
Ha4varnbHO 3aKpblTble COPOCHbIE CEYEHNS 0,00 0 2,0 6,0
O6bem cocyga ¥ po 10 mM*; cTeneHb
HerepMmeTuuHocTn ;%7  no 0,04
Hannymne cbpocHoro Tpybonposoda, 1
< T, <2
6e3 OpoLLEHNST UCTEKAIOLLMX Fa30B 0,00 0 4,0 0,0
C OPOLLUEHNEM UCTEKAIOLLMX ra3oB 0,15 4 1,0 0,0




1) Ina oTcyTCcTBYOWMX B TABnMLLE YCMNOBUI pasBUTUSA TOPEHNs, HanpuMep ans
obopyanoBaHusa obbemom Gonee 200 M2, chakTop TypOYNEHTHOCTM onpeaensoT

aKcnepTHo. B Takux cnydyasx (o6bekTbl obbemom Gonee 200 M3, 06BEKTHI C
BHYTPEHHUMWN 3fIEMEHTaMM U CTPYMHbIM U APYrMMU BUAAMU 32XUraHus, a Takxe
WMHEPLUNOHHbIMM COPOCHBIMM 3anemMeHTamMmn U T.n.) onpegeneHve 6e3onacHom
nrowaan  pasrepmeTmsaumm  criegyeT  OCYLWECTBMATb C  UCMOSb30BaHMEM
nporpamMmm pacyeTta JUHaMUKU B3pbIBa.

Ana nonbix annapatoB oobemMoM MeHee 1 M3  pakTop TypOyneHTHocTh X
cocTaBnsieT ot 1 oo 2.
C poctom obbema annapata gakTop TypOYyneHTHOCTM yBENMYMBAETCA U ANS

nornbix annapatoB o6bemMom okoro 10 M3 coctaenseT oT 2,5 00 5 B 3aBUCUMOCTHU
OT CTeneHn HerepmeTUYHoOCTY (OTHoweHne & ; i+-%87) annapara.

Ansa cocynos o6bemoM Ao 200 M2 pasnnyHoi opMbl C HE3HAYUTENbHLIMU
BCTPOEHHbIMU BHYTPb 3fieMeHTamMn ¢akTop TYpOYNeHTHOCTU He MpeBbIaeT, Kak
npaswro, 8.

H.4.2 BrvaHue doopmbl annapata

[ns annapaTtoB C COOTHOLUEHWEM ANWHbI K AnameTpy 00 5:1 MOXHO cuutathb,
4yTO bopMa arnnapata He BIUSIET Ha 3Ha4yeHue drakTopa TypOyneHTHOCTH, T.K.
yBenmyeHne noBepxXHOCTU NilamMeHn 13-3a ero BbITArMBaHWS no ¢opme annapara
KOMMEHCUPYEeTCA YMEHbLUEHMEM MOBEPXHOCTU B pesynbtate 6oree paHHero
KacaHus nnameHu CTEHOK cocyaa.

H.4.3 BnnsiHne HavyanbHOM repmeTu3aumm annapara

[na nonbix annapatoB oobemMom A0 200 M3 ¢ HayarnbHO OTKPbITbIMU
COPOCHBIMN CEYEHUAMKN, HANPUMEP TtoKaMK, 3Ha4YeHne drakTopa TypOYyNeHTHOCTH,
Kak npaBuro, He npeBblllaeT 2; ANS annapaTtoB C HavanbHO 3aKpbITbIMU
cOpOCHBIMU ceveHnsaMn (MeMmbpaHbl, pa3repmMeTmn3aTopbl U T.4.) HE NpeBbILLaeT 8.

H.4.4 BrusiHue cTeneHn HerepMeTUYHOCTY annapata & f pro-667

YBennyeHue cteneHn HerepMeTudyHocTn #2867 g 10 pas ot 0,025 go 0,25,
YTO PaBHO3HAYHO YBENMYEHMIO NIOLWAAM pasrepmeTmsaumm B 10 pas Ans ogHoro u
TOro e annapara, NpMBOAWUT K BO3pacTaHuio dakTopa TypByneHTHOCTH B 2 pasa

(ans annapatoB 06beMom okoro 10 M3 ¢ 2,5 no 5).



H.4.5 BnvsaHve makcrmansHO AoNyCTMMOro AaBfieHns B annapaTte (KoppenupyeT
C BNUSAHMEM JaBreHUsa pasrepMmeTusaumm).
Mpn yBENMMYEHUN OTHOCUTENBHOIO MaKCUMaribHO [OMYCTUMOro AaBrfieHUs

BHYTPpM annaparta (Mpo4YHOCTM annapata) B Auanas3oHe 1<T, =2 d¢akTop
TYpOYyneHTHOCTM He wu3MeHsieTcd. C  pOCTOM OTHOCUTESBLHOIO MakCUMaribHO

OOMYyCTUMOro [AOaBfieHMs1 Bbille T, =2 (00 Ty, = M, ) ANA HavanbHO OTKPbITbIX
CcOpPOCHbIX ceveHnn ghakTop TypOyneHTHOCTU cHMxkaeTca ¢ 2 go 0,8, ona HavanbHo
3aKpblTbIX - € 8 g0 2. 3TOT pesynbraT corfnacyetcs € (pU3n4ecKumm
npeacTaBneHns MM O TOM, 4YTO Npu OOnbLIEM 3HAYEHUN [OaBMEHUS, KOTOPOE
BblAEPXXMBAET annapar, MeHbLUe nnowaab COPOCHOro ceyYeHnst, a criegoBaTenbHo,
PPOHT MraMmeHn NoABEPraeTCcsl MeHbLIEMY BO3MYLLAIOLLEMY BO34,ENCTBUIO.

H.4.6 BninaHue ycnosun ncteyeHus

Ecnn mncteveHne roptodenn cMecu M NPOLYKTOB CropaHusl OCyLIeCTBIsSieTCA
yepes cOBpocHoM TpybonpoBOL, pPAaCMOSIOKEHHbIA 3a pasrepMeTU3NPYHOLLMM
3NIEMEHTOM N UMEKLWWMIN OMaMeTp, NPUbnManTenbHO paBHbIA AnameTpy COpOCHOro
OTBEPCTUS, TO 3HAYEeHNe drakTopa TypOYrEeHTHOCTU BHE 3aBMCMMOCTWN OT obbema

cocyga ot 10 go 15 M3 npuHMMaeTcst paBHbIM 4 (OnNs COCyQoB CO CTEMEHbHO

HerepmeTuyHocTn & -%867 or 0,015 go 0,035, korma OCHalleHWe COCyaoB
cbpocHbiM  TpybonpoBoOOM  OnpaBAaHO MO  COODpaXeHusIM  pasyMHOro
COOTHOLLEHUSI XapaKTepHbIX pa3MepoB cocyda W Tpybonposoda) mpu yCrioBum

Ty < 2.

Mpn oOCHaleHUn cucTembl pasrepMeTusaumm opocuTeneMm unuv  Opyrum
aHanorM4yHbIM YCTPOMCTBOM, YCTaAHOBIEHHbIM B TpybONpoBoAEe HENOCPEACTBEHHO
3a pasrepmMeTvM3aTtopoM Ana nogayu XragareHta B UCTeKawuwly K3 annapaTa
CMeCb, akTop TYpOYMNEHTHOCTM NPUHMMAETCA TaKUM Xe, Kak MNpu MUCTEeYEHUM
HenocpeacTBEHHO M3 annapaTta B atMocdepy. SddeKkT MHTEHCUUKaLmm ropeHns
B annaparte npu cbpoce rasoB 4vepe3 TpybOMpoBOoA4 UcCYe3aeT Npu yBENMYEHUU
AasrieHns pasrepmeTtmsaumm go 0,2 Mia npyn HavansHom aasneHnn 0,1 Mla.

H.4.7 BrnsHue ycnosun pasrepMeTu3aumm, MrHOBEHHOE BCKPbITME COPOCHOro
CeyeHns NnoBblILaeT BEPOSTHOCTb BO3HUKHOBEHNSI BUOPALMOHHOIO ropeHUst BHYTPU
annapata. AMNUTyga B aKyCTUYECKOW BOSIHE BUOPALMOHHOIO FOPEHUS MOXET
pocturatb +0,1 Mla. [lepemewmBaHne cmecu, Hanpumep, BEHTUNSATOPOM,
NPUBOAMUT K YMEHbLUEHWNIO KONebaHnn JaBrieHus.



H.4.8 BrinsiHne npenatcTBui u Typbynm3aTopoB

Bonpoc 0 BAMAHUM pasnMYHbIX MNPENSTCTBUA, PACMOSIOXKEHHbIX Ha MNyTw
pacnpocTpaHeHns: NnameHun, n TypbyneHTHOCTM B cMeck nepes OpOHTOM MramMeHun
ABMSIeTCA OAHMM U3 onpegensioumx B Bblbope daktopa TypOyneHTHOCTMW.
Hanbonee npasunbHbIM MeTOAOM onpefeneHns duaktopa TypOyneHTHOCTU npwu
HanMM4YUM BHYTPU annapaTta CrioKHbIX NPenaTcTBUA U TypOynmM3OBaHHOM CMECHU
MOXET CUYMTaTbCs METOoL, OCHOBaHHbIA HA CpaBHEHUM pacyeTHOM W
9KCNEepMMEHTanbHOM AWHaMWKM pocTa [AaBneHust (3aBUCMMOCTb [aBrfieHne -
Bpems).

Mmetowmecs gaHHble yKasblBalOT, YTO YCKOPEHWe MramMeHn Ha cneuuasbHbIX

npenaTcTBusAx gocturaet L =15 n Gonee yxe B cocygax o6bemom okorno 10 m3 .

Ans  yrneBoaopo4oBO3AYLUHbIX CMecen TypOyrneHTHOe pacnpocTpaHeHue
nnameHn C aBTOHOMHOM reHepauuen TypOyNeHTHOCTU BHYTPU 30Hbl OPEHUS
XapakTepusyeTcs MakcuMarbHbIM bakTopoM TypOyneHTHOCTH, OKoro X = 4.

Mpwn MCKYCCTBEHHO CO34aBaeMon M30TPONHON TYPOYNEHTHOCTU MaKkCUMaribHOe
3HaveHve hakTopa TypOYNeHTHOCTU NPU TOYEYHOM 3aKUraHUM He NpeBbILLaeT 4-6.
HanbHenwee yBernuyeHWe CTeneHn WU3O0TPONHOM TypOYNeHTHOCTU MpuUBOAUT K
ralweHunto NiameHu.

[ns cocynoB CO BCTPOEHHLIMU U MOABWXHBIMU SIEMEHTaMMN, BIIUSHNE KOTOPbIX
Ha 3HadeHve pakTopa TypOYNEeHTHOCTU He MOXeT ObiTb B HacTosilee Bpems
OLeHEHO, Hanpumep, C UCMNOoSb30BaHNEM NUTEPAaTYPHbLIX OaHHbIX UITN 3KCMEPTHLIM
MeToaoM, BblIObOp pakTopa TypOYMEHTHOCTU [OIPKEH OrpaHUYMBaATbLCH CHU3Y
3HavyeHnem X =8.

H.4.9 KoadbdmuneHT pacxoga H

KoadpdmumeHT pacxoga K aBngetcs  aMOMpuUYEcKMM  KO3(MLMEHTOM,
YYUTBIBAOWMM  BIMSIHWE pearibHbIX YCMOBUM WUCTEYEHUs Ha pacxoq rasa,
onpeaesieHHbIN No U3BECTHBIM TEOPETUYECKUM MO ENbHBIM COOTHOLLEHUSIM.

[Ons npenoxpaHuTenbHbIX MemMbpaH W pasrepMeTUsMpYoLMX YCTPOMCTB C
HernocpeacTBEeHHbIM COPOCOM MPOAYKTOB CropaHus B atMmocdepy, Kak npasurio,
H=0,61. Mpn Hann4nmn cbpocHbIx Tpybonposoagos H oT 0,4 oo 1 (Bknoyas cryvan
C nNofayen xrnagareHta B TpybonpoBo HenocpeaCTBEHHO 3a MeMbpaHon).

3HayeHne koadhdmuMeHTa pacxofa BO3pacTaeT B YKa3aHHOM Auana3oHe C
yBefIMYeHNeM CKOPOCTU UCTEYEHUs U TemnepaTypbl UCTEKalLWero rasa ¢ pocTom
dakTOopa TypOYNEeHTHOCTM.

MpousBeaeHve koadxpuLMeHTa pacxoda Ha Mrolladb pasrepMeTusaumnm ¥
npeacTtaenseT cobon achdeKTUBHYIO NNoWaab pasrepmMmeTmnsaumnm.

H.4.10 Axanor npuHuuna Jle WWarense-bpayHa
CornacHo kputepuansHoMy COOTHoweHuto (H.1) oTHocuTenbHoe u3bbIToYHOE
AaBneHve

2
(=T~ (%] . (H.5)



TeopeTnyeckne n 3KCNepUMeHTanbHble UCCNEeQOoBaHUS Mpolecca CropaHus
rasa B HeErepMeTU4yHoOM Ccocyde MNO3BONMMM YCTaHOBUTb aHaror npuHuuna Jle
LlaTenbe-bpayHa: rasoguHamuka TrOpeHUst rasa B HerepMeTudHOM Ccocyae
pearMpyeT Ha BHeELLHEEe W3MEHEHWe YCIOBU MpOTEKaHUst npouecca B TOM
HanpaBneHun, NP1 KOTOPOM 3dEKT BHELLUHEro Bo3aencTBusa ocnabnsetcs. Tak,

YyBEMMYEHME C LENbi CHWKEHUS OaBneHust nrowaau pasrepmeTusaumm F B

[ecAaTb pa3 B cocyge o6bemoM nopsaka 10 M3 conpoBoXagaeTcs yBenMyeHnem
dakTopa Typbymmsauum B gBa pasa. duanmveckoe obObsCHEeHMe Habrnogaemoro
SIBNEHNs OO0CTAaTOYHO MNPOCTOE: C YBENMYEHMEM Mrowaan pasrepMeTmaummn
BO3pacTaeT BO3MyLLAloLLEE BO3AENCTBMNE HA (OPOHTE NaMeHW.

N3bbiTouHOE  AOaBneHve KoppenvpyeT cornacHo KpuTepuanbHoMy

cooTHoweHuto [1.5 ¢ oTHoweHuem {y/f |_J_}2, a He npocto X. Kak nokasamnu
nccrnenoBaHuUsl, YMEHbLUEHVME pa3Mepa SYenkn TypOoynmavpylolwen peLleTku,
npuBOASLIEN K BO3pacTaHuo dhaktopa Typbyrmmsauum B 1,75 pasa (c 8 go 14),

cornposoxaaeTcs cyecTBeHHO MeHbLUMM yBENTIMYEHNEM OTHOLLIEHUA ]:-"' K - nvub B

1,11 pasa. CkasaHHOe He06X0AUMO yunTbIBaTbL Npy dpakTope TypOYNeHTHOCTN ¥ =
5.

H.5 OnpeaneneHne HOpManbHOW CKOPOCTU pacnpoCTpaHeHUs NnameHu u
TepMoAUHaMU4Ye CKMX NapameTpoB

H.5.1 HopmarnbHas CKOpPOCTb XapaKTepu3yeT pPeakLMOHHYK CMOCOOHOCTb
FOpPHOYNX ra3oBblIX CMecen Npu POHTalbHbIX pexuMmax ropeHus. Haubonee
NepcnekTUBHLIM SIBMSETCS 9KCMNepUMEHTarbHO-pacyeTHbIM METO4 ONTUMMU3aLLUK,
NO3BONSAIOLLMIA ONpeaenaTb HopMaribHY0 CKOPOCTb B Bombe NocTosHHOro obbema
B LLMPOKOM Amana3oHe TemnepaTyp n aasneHmin. Metoa nsnoxeH B FOCT 12.1.044.

Bxogsuwaa B kputepuanbHble cooTHoweHns H.1 n H.2 B coctaBe komnrekca

nogodwua ¥ (cootHoweHne H.3) HopmanbHasi CKOPOCTb pacnpoCTpaHeHus

nraMeHu “u; NpW AABAEHWM U TEMMEPaType, COOTBETCTBYIOLLWMX Hauany passuTus
npoLecca ropeHusi, MoXeT ObiTb onpeaerieHa aKCnepuMeHTarnbHO Unu B3siTa U3
Hay4YHO-TEXHUYECKON  nuTepaTypbl, NpOLWeAwe  OueHKY  [AOCTOBEPHOCTU
NPUBEAEHHbIX B HeW fAaHHbIX. Ecrv gaHHble Mo HopMarbHOW CKOPOCTU Mpu

XapaKTepHbIX AN TEXHOMOrM4YecKoro npouecca AaeneHus F un temnepatype T
OTCYTCTBYHOT, TO B OlPaHM4YEHHOM AuanasoHe 3IKCTpanonsaumm  MOXHO
BOCMOSb30BaTbLCS AN OLLeHKU hopMYyrion

N m

i el P (H.6)
2 =) pl:l ?-'Ij
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roe Su, - W3BECTHOE 3HAYEHWE HOPMANbHOW CKOPOCTU MpU O&BMEHWM 2g W

TemnepaTtype ;

# W # - COOTBETCTBEHHO Dapnyeckuin n TemnepaTypHbIii NoKasaTenu.

B ananasoHe pgaeneHun ot 0,04 go 1,00 MIla n temnepatyp ot 293 go 500 K
ANst CTEXMOMETPUYECKNX CMECEN MeTaHa, nponaHa, rekcaHa, rentaHa, aueToHa,
nsonponaHorna wn 6eH3ona c BoO3gyxom Oapuyeckuid nokasaTtenb C POCTOM
OaBneHus n TemnepaTypbl CBEXeW CMeCU YBEeNMYMBaeTCs W HaxoauTCs B
ananasoHe ot 3,1 go 0,6. MNpu 3HauYeHUsX gaBneHna u Temnepartypbl, ON3KUX K
aTMocdepHbiM, Oapuyeckmin 1 TemnepaTypHbiA  MNoKasaTenn AONd  roproyvmnx
napoBO34YLLUHbIX CMecer MoryT OblTb NPUHATBI B NEPBOM  NMPUBIKEHWM
COOTBETCTBEHHO paBHbIMU # =-0,5 1 m =2,0.

H.5.2 TepmoguHamuyeckue napametpbl &;, T,, ¥ onpeaensloT
TepMoaNHaMUYEeCKUM pacyeToM.

KoadbdmumeHT paclumpenns =; paBeH Mo onpeaeneHmnio

Bal W
My, T

me 7a u My, coorBeTCTBEHHO TemnepaTypa 1 MOeKkynspHas Macca NpoAyKTOB
CropaHusi ropto4er CMecwu.

MosneKkynapHyto Maccy cMecu naearbHbIX rasoB Af , Kr/Mosb, onpenenstoT no
dopmyne

M =2 My ny, (H.7)
J

roe M; wn#; - COOTBETCTBEHHO MOIEKyrsipHasi Macca W MofbHasi Aons j -To
KOMMOHEHTa CMECHW.

KoadhdmumneHT paclumpeHmnst MoxeT ObiTb Takke onpeaeneH U3 npuonmKkeHHoro
ypaBHEHMs!

I,

E =1+
s

(H.8)

B Tabmuue H.2 npvBedeHbl paccyUTaHHble 3HAYeHUst TePMOAMHAMUYECKUX
napaMeTpoB A1 HEKOTOPbIX CTEXMOMETPUYECKMX Tra3onapoBbiX CMeceill B
NpeanonoXeHun, YTo NPOAYKTblI CropaHUst COCTOAT U3 crneaylolmx 19 KOMMNOHEHTOB

B razoson pase: Hy, HoO, OOy, o, Ar, C, H, &, M, CO, CH,4, HCH, O4,
O, CH, NO, NO,, MNH;, HMNO;. CrexvomeTtpuyeckas KoHLeHTpauus
roptovero .. B BO34yXe CpeAHen BraXHOCTW onpegensnacb Mo W3BECTHOM
chopmyre

100

_ . H.
4 84450 +1° (H-9)

CT



roe 2 - CTEXMOMETPUYECKUA KOI(PMLMEHT, paBHbIA KOMMYECTBY MOSEKYI
Kucrnopoga, HeobXoAnMbIX A5 CrOpaHMs O4HOW MOJIEKYSbl FOPHOYEro.

Tabmmua H.2 - PesynbraTbl pacyeta 3HadyeHun T, , Yy, &, T.E:i N, Ons
HEKOTOPbIX CTEXMOMETPUYECKUX ra3onapoBbiX CMECEN MPU HayanbHOM AaBrieHun
0,1 Mla n Temnepatype 298,15 K

[optoyee dopmyna Our, % | 7, v, E, T s,
06. m/c
MeTaH CH, 9,355 ||8,71 |1,25 | 7,44 |[2200 | 0,31
MponaH 3,964 (9,23 |[1,25 ||7,90 |[[2240 | 0,32
P C3Hg
H-lexkcaH g 2,126 (9,38 |/1,25 8,03 |2250 |0,29
614
H-l'enTaH o 1,842 (9,40 1,25 8,05 2250 (0,30
714
€TOH 4,907 (1928 (1,25 |7,96 |2240 (0,32
Au CaHs O
N3onponaHon 4,386 |9,34 (1,24 |8,00 |2220 (0,30
P C3HgO
BeHnson LT 2,679 (930 |125 |7,99 2320 |0,36
B-6

[N MHOrOKOMMOHEHTHbLIX CMEeCcen U CMeCeW, NpoBedeHWe pacyeToB o
KOTOpPbIM MO TEM WM WHbIM MNpUYMHaM BbI3blBaeT TPYAHOCTW, onpeaerieHne

MaKCcumMalribHOro OTHOCUTEIIbHOIO JaBneHua M, , a cregoBaTerbHo, n

KoadbdmLMeHTa paclumpeHns Z; no cdopmyrne H.8 npoBoAAaT No COOTBETCTBYHOLLEN
metoauke TOCT 12.1.044.

H.6 ®opmynbl Ana pacyeta O6e3onacHoM nnowaanu pasrepmeTMsauum
obopyaoBaHMA U NOMeLLEeHUU, B KOTOPbLIX OoOpallaeTcs roproyas nbisib
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H.6.1 Pacyer ©0e3onacHon nnowaan pasrepmeTudaunm  HU3KOMPOYHbIX
3aMKHYTbIX 0b60oso4ek, He BblaepxuBatoLLmx n3bbiTouHoe aasneHune cebiwe 10 kla,
npomnssoauTcs no doopmyne

CF
F=_Is

s, (H.10)

PI'I:'LEJ{H
rge = - ©Oe3onacHas nnowRaab pasrepmMmetmn3auynm (cymmapHaﬂ nnowanb

nerkocobpacbiBaeMbIX NOKPbITUIA), M 2 ;
' - KOHCTaHTa, onpegensemasa no Tabnmue H.3;

F

s - MMoLLaab BHYTPEHHEN NoBEPXHOCTM 3aMKHYTOM 0BO0NOYKM, M 2

Pma:-:i'..! - MakCcumaribHO AOonyctmmoe n306bITOYHOE JaBJieHne B3pbiBa MblJI1 B
3aumiiaemMom obbeme npun HanNM4nMnM NcTev4eHna 4epes C6pOCHbIe OoTBEpPCTUA, Kla.

Tabnuuya H.3 - 3HavyeHune koadbdmumneHTta

YpoBEHb NOXapOB3PbIBOOMACHOCTY MbIH C kMab,s
1 0,26
2 0,30
3 0,51

ypOBeHb NnoXXapoB3pPbIBOOMACHOCTH MNblJn 3aBUCUT oT MHOeKCa

NnoXapoB3pblBoonacHocTn £ . 1 onpegensaeTcsa no Tabnmue H.4.

Tabnumua H.4 - YpoBeHb NoXapoB3pblIBOONACHOCTM MbINM B 3aBUCUMOCTU OT & ;4



[nana3oH 3Ha4YeHnn nHaekca || YpoBeHb
noxapoB3pbliBoonacHocTH nbinu, MiMa-m/c NoXapoB3PbIBOONACHOCTH MbISN

0< K, £20

2
20 < K, £30
30< &, 3

YoenbHaa macca J'IeFKOC6paCI:>IBaeMOFO NOKPbITUA, KaK MpaBuno, He OO0JnKHa

npesbiwaTth 4,0 Kr/m 2.

H.6.2 Pacyer ©6e3onacHon nrowaaM pasrepMeTM3aumm  BblCOKOMPOYHbIX
3aMKHYTbIX 060M0oYeEK, HaxoOoAaAWMXCs nog AasreHneM, BnnskuM K atMocepHoMmy,
BbloepxuBatomx u3bbITouHOe faBneHve cBbiwe 10 klla, npousBoguTcs Mo

chopmyre
F=al™® 0878 0% (0018,,.,0°" (H.11)

roe & = 0,000571exp (001575 ).

B=0,978exp (-0,001037 F, ).
¢ =-0687exp (—0,00223F, 7.
X4 - IHOEKC NoXapoB3pbIBOONacHOCTM Nbinu, MMa-m/c;

£ u - n3bbITouHOE faBneHne BCKPbITUS cOpocHOro cevenuns, kla;

I~ - 06beM 3almLaemMon eMKOCTU, M3 .

* dopmyrna M SKCnMKaumst K Hen COOTBETCTBYIOT opuriHany. - [NpumedyaHue
nsrotoButenst 6asbl JaHHbIX.
O6nacTtb npumeHeHus pacyeTa no cdopmyne (H.11)

LI 1«5

1< <-1000;

10 < Fax » < 200:



5« K =60;
Es,u ::'5;
£

Ak ¥

P.'s,z.! = b;

95 < £ <120,

roe L, I} - COOTBETCTBEHHO JNIMHENHbBIM M NonepeYHbl pa3mepbl 0605104KN, M;

£ - abconoTHoe HavyanbHoe [OaBfieHUe ropryveil cMecu B annaparte, Mpu
KOTOPOM MPOUCXOANUT UHULIMMPOBaHWe ropeHus, Klla.
YoenbHas Macca 3arnopHOro 9aremMeHTa, Kak npaBuro, He [JormkHa

npesocxoanTb 12,0 kr/M2. Mpu HE0BXOOUMOCTU YCTAHOBKM COPOCHBIX KaHarnoB UxX
OANaMeTp [OmKeH OblTb He MeHee [AuameTpa CcOpPOCHOrO OTBEPCTUS Mpu
MUHUManNbHON ANVMHE M Konn4yecTBe W3rMboB. YcTaHoBKa COPOCHOrO KaHana

NPVYBOAMT K CYLLECTBEHHOMY POCTY TPeGyeMOoN BENMUMHbI {1uax u .

H.6.3 ®opmynbl ans pacyeta 0©OesonacHoM nnowaan pasrepmMeTusaumm
obopynoBaHusa 1 NOMELLEHUA, B KOTOPbIX obpaluaroTcs rmbpuaHbie cMecn.

Ons mbpuaHoM B3pbIBOONACHOM CMEecK (roprodMero rasa C roptoden nbifibio)
pacyeT BeayT no 6onee onacHom KOMMOHEHTE (06bIYHO rasy).

NMpunoxeHue . MeToabl pacyeTa
TeMnepaTtypHOro pexuma noxapa B
NOoMeLLeHNAX 34aHUU Pa3fIM4HOro HasHa4YeHus

Mpunoxenwue I



MN.1 YcnoBHble 0603Ha4YeHusA
I - 06 beM nomMeLLeHUs, M= ;
S5 - nnoLLaab nona nomeLeHus, M2
A - nnowapb i-ro npoema nomeLLeHnsa, M=
#; - BbICOTA i -T0 NpoeMa NMoMeLLEHUS, M;
A=3 A4 - cymmapHas nnolaab NPOEMOB MOMELLEHNS, M2 ;

h= % - NpUBEAEHHAs BbICOTa NPOEMOB NMOMELLEHUS, M;

I7T - NpoeMHOCTb NoMeLLeHnsa paccyuTbiBaeTcs no dopmyne (M.1) nm (M.2), m
0,5 -

F; - oblLee KonM4ecTBO roproYei Harpysku i -ro KOMMOHEeHTa TBepAbIX rOprYmMX

N TPYOQHOrOPHYNX MaTepmanos, Kr;
¢ - KONMYECTBO roploYelt Harpy3ku, OTHECEHHOE K MioLLaau nona, Kr/m=;
Jxpx - YOENbHOE KPUTUHECKOE KOMMYECTBO roprodeit HarpyaKku, Krim 2;
¢ - KONMMYECTBO rOpKoYEer  Harpy3ku, OTHEeCeHHoe K  nrowaau
TENnoBOCMNPUHUMAIOLLMX MOBEPXHOCTEN NOMELLIEHUS], KI/M 2 ;
ey - CPEOHAA CKOPOCTb BbIFOPaHNS APEBECHHbI, KI/(M 2 -MUH);

Moy - CPEOHSI CKOPOCTb BbIFOPaHWS i-ro KOMMOHEHTa TBEPAOro roproyvero

)
marteouana, Kr/(M=2-MuH);

14 .

QH;: - HM3LWAasa TennoTa cropaHus apesecuHbl, MIK/Kr;

Qri- - HM3Was TennoTa CropaHus i-ro KOMMOHEHTa MaTepuana roproYen
Harpyaku, MIOX/Kr;

4 - CTeneHb YepHOTbI hakena,

T - Temnepatypa okpyxatoLLero Bo3ayxa, K;

T, - TemnepaTtypa NoOBEPXHOCTUN KOHCTpYKLUK, K;
{ - TeKyLlee BpemMsi pa3BuTHS noxapa, MUH;

fy e - MMHAManbHasA NPoOAOIPKATENBHOCTL HavanbHOM CTaaun noxapa, MyH;

£2 - npefernbHas NPOAOIPKATENBLHOCTL JTOKArbHOTO noxapa npu ropeHinn NBXK v
K, MuH.

N.2 OnpepneneHne WUHTErpanbHbIX TeNJIOTEXHUYECKUX NapamMeTpoB
06BbEeMHOro cB0604HO pa3BMBaKOLLErOCH NoXapa B NOMeLLeHUn

M.2.1 OnpegeneHne Bnaga BO3MOXHOMO noxapa B NOMELLEHUN
BblumncnaioT o6bem nomeLleHns .

PaccuunTbiBaloT NpoeMHocTb nomelleHuin 7, m0.>  obbemom F <1000 m3
03
g2 (M.1)

WE’?_



AN nomeLleHuii ¢ ¥ =1000 m3

03
7 Zri;i _ (N.2)

N3 cnpaBo4HOM nuTepaTypbl BbIOUPalOT KONMMYECTBO BO3Ayxa, Heobxoammoe

AN cropaHus 1 Kr matepuana i -l roptodeit Harpy3kuy #p; , HM3 /Kr.
PaccuntbiBalOT KOMMYECTBO BO3gyxa, Heobxooumoe pns cropanust 1 Kr
MaTepuara roproyen Harpysku

Foi &

= Ul o (N.3)

Z 1

OnpenensioT yaensHoe KpUTUYECKOe KOMMYECTBO roptoven Harpyskn @y x, Krim

4 ana kybudyeckoro nomelleHMss o6beMoM I, paBHbIM 0ObEMY MCCIegyemoro
NoMeLLEHNS

e 450077 +V“=333

TE 4s00m 6

(Nn.4)

BbluncnsitoT  yaenbHOe — 3HauyeHve roprovert  Harpysku ¢, Kr/m< ans
nccnenyemMoro nomeLleHus!

> ROF

65 A0k

roe 5 - nnowaab rnona nomeLlleHust, pasHas [ru-947

CpaBHMBAIOT 3HAYEHUA g, W Fypr. ECIM &g < dxpy, TO B NMOMeLWeHW OyaeT

noxap, perynvpyembiii Harpyskoii (MPH); ecrnin ¢y £ dxpx, TO B NOMelLLeHn Gyaet
noxap, perynmpyembi BeHtunsumen (MPB).

1.2.2 PacyeT cpeaHeobbeMHOM TemnepaTypbl

OnpeaensaT MakcMmarbHyo cpeqHeo0bEMHYI TeMNEPAaTYPY 7 pax
ansa MNPH

Trax — T = 2244577 (N.6)

ans NPB B nHtepBane 0,15=¢; =1,22 4 ¢ To4HOCTbIO A0 8% sy = 1000 °C ©
C TOYHOCTbIO A0 5%

T = gqehTi0 e (N.7)

A



roe f{;, - XapakTepHas npodOIPKUTENbHOCTL OBObEeMHOro mnoxapa (B 4vacax),

paccyuTbiBaemasd no opmyrie
Tals

24 QH:‘ Rop 2. 5

= | . (Nn.8)
628548 T T A

in

BbluncnsoT BpeMA OOCTUXEeHUNA MaKCuMalribHOro 3Ha4yeHud Cpeﬂ,HeO6beMHOﬁ

TemnepaTypbl fyay , MUH

ansa NPH

fa = 32— B 1gile 0% (N.9)
ana MNPB

by = En

roe &, - paccuuTtbiBatoT o opmyne (I1.8).

OnpenensioT n3MeHeHne cpegHeobbemMHon TemnepaTypbl, °C, npn 06bLEMHOM
cBOOOAHO pa3BMBalOLLEMCSH NoXape.

T 475
LT 56|t | AP ) (N.10)
P :

Trac Toa

1.2.3 PacuyeT cpegHein TemnepaTtypbl NOBEPXHOCTUN NEPEKPbITUSA
OnpenenaioT  3HaYeHMe  MakCuMMarnbHOW  YCPeOHEHHOM  TemnepaTtypbl

NOBEPXHOCTU MepeKkpbITUS Tﬁfm , °C
ansa MNPH

T — T, =130, (M.11)

ana NPB ¢ TouHocTbo A0 8,5% Twm =980 °C, ¢ ToyHOCTbIO 80 5%

—2(g-30]

Ty =915 (M.12)

Bblyncnsator BpemMA OOCTWXKEeHUA MaKCUMMalribHOro 3Ha4YeHuA pre,D,HeHHOVI

TemnepaTtypbl NOBEPXHOCTU NEPEKPLITUS Eyyaw , MUH
ansa MNPH

fray = 40— 17 3qp32 g7 0A0% (MN.13)

ana NPB ¢ TouHocTbo Ao 10%



=E;I’]-

OnpeaensoT N3MEHEHVE cpeaHel TeMmnepaTypbl NOBEPXHOCTU NEPEKPLITUS

6,93
T — 1o ’
W W, 1043(LJ oG ) (M.14)

TWM = Tm -

roe 5, - HavarbHasi CpeaHsis TeMnepaTtypa NoBepXHOCTU NepekpbIThs, °C;

T, - Temnepatypa NOBEPXHOCTY NEPEKPLITUS MU BpeMeHy £, °C.

1.2.4 Pacuyet cpegHein Temnepartypbl NOBEPXHOCTU CTEH
OnpenensioT MakCcUMarnbHyl0 YCPeOHEHHYK TemnepaTtypy NOBEPXHOCTU CTeH
ansa NPH

Ty —Ty =11540% (M.15)

ana MNPB npun 0,15=¢, «0,8 4 ¢ TouHOCTLIO A0 10%
THFM 22001750, = 125055_ (M.16)

Mpn 0,8<f;<1,22 4 MakcumanbHOe YCpeOHEHHOe 3HaveHwe TemnepaTtypbl
NOBEPXHOCTU CTEHbI C TOYHOCTLIO A0 3,5% cocTtasnseT 850 °C.
BbluncnaioT BpemMa OOCTWXKEHUS MaKCUManbHOrO 3HayYeHus ycpegHEeHHOW

TemnepaTypbl MOBEPXHOCTU CTEH ipysw , MUH
ansa MNPH

= 35-9,3¢y" ¢ I (M.17)

zI'['LEE{

ana NPB

fr = 11

OnpenensoT U3MEHEHWE cpeaHen TemnepaTypbl CTEH

5,45
Iw, ~ T, - ggg[ﬁ_J g e ) (M.18)

roe TH‘L - Ha4albHadA cpeaHAd TemMnepartypa noBepxHOCTU CTEH, °C;

Ty - TemnepaTypa NoBepXHOCTM CTEH Npu BpemMeHu ¢, °C.



M1.2.5 PacyeT nnoTHOCTN 9hdpeKTUBHOIO TEMMOBOrO NOTOKa B KOHCTPYKL M CTEH
N nepekpbITUS (NOKPbITUS)
OnpenensioT MakCUMarnbHYlO  YCPEAHEHHYK MfIOTHOCTb  3dPEKTUBHOIO

TENSIOBOro NMOTOKA B CTPOUTENbHbIE KOHCTPYKU MW 9. , KBT/M<:

a) npu NPH:
A58 KOHCTPYKLUN CTEH

qw. =357q;", (M.19)
ANt KOHCTPYKLIMIA NepekpbITUS

1
d = [0.2647 7 331072 g2 P o 7H0E I (M.20)

6) npu NPB:

ANa KOHCTpyKLUMn cTeH npu 0,8 = ¢, = 0,15 4

qur =43=T5t, + 50, (Nn.21)

npn 1,22z¢, 20,84
T =15 kBt/m2:

ANA KOHCTPYKLMW nepekpblTuin (nokpbitun) npn 0,8 = £, = 0,15 4

d = 65-138¢,+97¢5, (N.22)

npn 1,22=: 0,8 4

dw,. =173 kBr/m2.
BblumcrnaoT BpemMs OOCTUXKEHUS MaKCUMarnbHOW YCPELHEHHOM MIOTHOCTU

TEnnoBoro NoToka B KOHCTpykuuu ana NPH wn MNPB:
ANS KOHCTPYKLUW CTEH

tpme = 26— 5 1gRe H08 (M.23)

ANt KOHCTPYKL WA NepekpbITUS (MOKPbITHS)

to = 26—7,2g7 & W09 (MN.24)

Orlpe,u,enmoT n3mMeHeHmne cpe,u,He|7| NMMNOTHOCTM  TenJioBOro rMnoTOKa B
COOTBETCTBYHOLUME KOHCTPYKL NN



£ _
) DL e (N.25)

T e o

1.2.6 PacyeT MakcumanbHbIX 3HAYEHWW TMMNOTHOCTEN TEMMOBbLIX MOTOKOB,
yXOASALWMX N3 o4vara noxapa 4yepes Npoembl NOMELLEHUS!, pacnosfioXeHHbIE HA O4HOM
ypoBHe, npu NPB.

MakcumarnbHyr0 MNIOTHOCTbL TEMnSIoBOro MNOTOKa C  MNpoAyKTaMu rOpeHus,
yXO4ALLMMUN YepEe3 NPOeMbl, pacCUUTbLIBAOT Mo dopmyre

Gy = 20062034 + 229,255 +10(g — 307, (M.26)

MN.3 PacuyeT TemMnepaTypHOro pexuma B NoMeLEeHUN C y4eTOM HavyarbHOMn
CTagum noxapa npu ropeHumn TBepAbIX roproYnX U maTepuanos

M.3.1 lNo AaHHBbIM NOXaPHO-TEXHUYECKOrOo OOCNeaoBaHUA WM NPOEKTHOWN
AOKYMEHTaU MM OnpeaensitoT:

- 00bemM nomeLleHuns " ;
- Nriowab NPoemMoB nomelleHus A ;

- BbICOTY NPOEMOB 4 ;
- obllee KOMMYEeCTBO roploveil Harpysku Kakaoro Buaa roptovero TBepaoro

maTepvana £ ;
- NpYBEOEHHYIO BLICOTY NPOEMOB / ;

- BbICOTY NOMELLEHNS 2 ;
- obLLee KonNM4eCcTBO roproyen Harpy3ku, NpUBEAEHHOE K ApeBeCcuHe, .

.3.2 o pesynbTaTtam 3KCcnepuMeHTasbHbIX UCCheaoBaHUM B COOTBETCTBUMU C
00beEMOM MOMELUEHNA 1 roproden Harpyskon & onpeaenstoT MUHUMAarbHYH

NPOAOITHKUTENBHOCTb HaYanbHon ctagum noxapa (HCI) éyqr . BpemeHn okoH4aHus

HCI1 cootBeTcTBYET TEMnepartypa 7y .
M1.3.3 PaccuuntbiBaloT TEMNepaTypHbIN PEXMM PasBUTON CTaaumn noxapa.

M.3.4 lNo pesynbTatam pacdeTa TeMnepaTypHOro pexvma CTPOAT 3aBUCUMOCTb
cpeaHeobbeMHOM TemnepaTtypbl B MOMELLEHMM B KOOpAuMHaTax Temnepartypa -
BpeMss Tak, 4TOObl 3Ha4YeHU0 TemnepaTypbl ¥ Ha BOCXOASLEN BETBU
COOTBETCTBOBASIO 3HAYEHNE I ] -

M.3.5 OnpegenaT n3MeHeHve cpefHeobbEMHON TemnepaTypbl B HayarbHON

cTaguu noxapa

2

iy S W S (M.27)

(Tuen —7T0) \ucn




roe Tue - cpenHeobbeMHas Temnepartypa B MOMEHT okoHuaHus HCI, °C.

CpenoHee  3HauveHve THCTI  FOPEHVsI  TOPIOYEN  Harpysku U3 TBepablX
OopraHu4ecknx matepuarnos npuHMMaeTcs pasHbiM 250 °C.

NMpunoxeHune P. MeToa pacyeTta Tpedyemoro
npegena orHeCToOMKOCTU CTPOUTESIbHbLIX
KOHCTPYKUMN

[Mpunoxexve P

P.1 PacuyeT TpebyeMbIx npeaesrioB OrHe CTOMKOCTU

Meton pacuyeta Tpebyembix MNpederioB OrHECTOMKOCTU Kerne30O0EeTOHHbIX U
OTHE3aWMLIEHHbIX  METarfMMYECKMX  KOHCTPYKUWA  MPOMBILIEHHBLIX  34aHWK
(COOpyXeHU) Yy4UTbIBAET XapaKTepPUCTUKM TEXHOSIOMMYEeCKMX MnpoLeccoB W
yCTaHaBNMBaeT COOTBETCTBYKOLME TpebOOBaHWS K OMHECTOMKOCTU KOHCTPYKL MM,
UCXOOA U3  HOPMUPYEMOrO puUcKka [OOCTWXKEHUS  npefernbHOro  COCTOSHUSA
KOHCTPYKLIWIA MO MpU3HaKy NOTEPU HECYLLEN N TEMNON30NMPYHOLLEN CNOCOBHOCTEN B
YCNOBUSIX pearibHbIX NOXapoB.

Tpebyemble npedenbl  OrHECTOMKOCTM  YCTaHaBMMBAKOTCA Ha  OCHOBE
onpegeneHns 9KBMBANeHTHOW MNPOOOITKUTENBHOCTU MNOXApoB M KO3adhpuumneHTa
orHecTonkocTn. KoadpdmumeHT OrHeCTOMKOCTM pacCUUTbIBAOT B 3aBUCUMOCTU OT
3afaHHON NpeaenbHON BEPOATHOCTU OTKA30B KOHCTPYKLMW B YCIOBUSIX pearbHbIX
NoXKapos.

PucyHok P.1 - 3aBMCUMOCTb MMHUMaNbHOMW
NPOAOIIKUTENbHOCTN HaYanbHOU cTaamu noxapa ( t(HCI))
oT obbema V 1 BbicoTbl H nomeLleHnsa n konunyecrtea
roprovyen Harpysku ¢, npuBegeHHOM K apeBecUuHe



1
5 B

104 w®

PucyHok P.1 - 3aBUCMMOCTb MUHUMArbHOM NPOLOIKATENBHOCTU HavarbHON

ctagum noxapa (igcm) OT obbema I, BbICOTbI A MOMELEHNa U KonmyecTsa
roproyden Harpysku ¢ , npuBe4eHHON K JpeBEeCUHE

CnnowHas nuHua npyu 5 = 4,8 M; & =68-70 Kr/m< .
[MyHKTUPHbIE NUHUK NpYN & = 6,6 M:

1-d=24-14kr/m2; 2- 4 =67-119kr/m2; 3 - F =60-66 kKr/m2; 4- 4 =60 Kr/m=2;
5-4=82-155kr/m<; 6 - d =140-160 kr/m<; 7 - & =200 kr/m<2; 8 - € =210- 250
Kr/m<; 9 - @ =500-550 kr/m <

PucyHok P.2 - 3aBMCUMOCTb MMHUMaNbHOMW
NPOAOIIKNTENbHOCTU HaYanbHOM cTagmn noxapa (t(HCI))
oT oovema V un BbicoTbl H noMewieHuns
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PucyHok P.2 - 3aBUCMMOCTb MUHUMASIbHOM MPOLOIMKATENBHOCTU HavarbHOW

cTagum noxapa (i) oT odbema ¥ 1 BbICOTbl A MOMELLEHNS

1-H=3mM2- H=6M;3- H=12m

P.1.1 Pac4yet TpebyembiXx npenenoB OrHECTOMKOCTU B MOMELLEHMM MPOBOAAT
ON9  CriydaeB JioKanbHOro unm obbeMHoro noxapos. [na onpegeneHvs Buaa
noxapa CHayana no pucyHkam P.1 u P.2 Haxogat MUHUManbHYyO

NPOLOIPKATENBHOCTb Ha4yarnbLHow cTagum noxkapa (HCIM) igep. Mpwm
pacnpoCTpaHEHUN OrHA MO rOPKOYEN Harpyske, OTfMYaloLEenca no cBoucTeam OT
ApeBecuHbl, npogormutensHocTb HCI BblumcnseTcs no gpopmyne

333

El

(e O Ui
("""1’ Qﬁz Uczpi :' (p_1)

fHem, = fHon

rae gy =1,2 K/M2-MWH, #; - cpedHWe CKOpPOCTW BbIfOPaHUS [PEBECUHbI W i-T0
KOMMOHEHTa TBEPA0ro roptoyero UM TpygHoroptodero Matepuana, Kr/(M < -MuH);
Qﬂvﬂ =13,8 MOxkr, Qﬂi - HM3LWME TEenmnoTbl CropaHWsi OPEBECUHbI W i-To
KOMMOHEeHTa cooTBETCTBEHHO, MIOX/KT;
U.;p =9,9-1024 M/MWH, Ucpz- - cpefHVe NMHenHble CKOPOCTU PacnpoCTpaHeHns

Mo APEBECUHE U i -MYy KOMMOHEHTY COOTBETCTBEHHO, M/MVH.
Mocne onpenenenns npodomkutensHocT HCI npoBepsloT HepaBeHCTBO:



F U taen)”, (P.2)

roe F - nnollafb NOXapHOW Harpysku, M= .

Ecrm ycrnosue (P.2) BbINOMHAETCS, TO roptodas Harpyska pacnosioxeHa
paccpenoTOYEHHO - B noMeLleHnn 6yaeT nokarnbHbIA noxap.

B npoTnBHOM crnydae roptovas Harpyska pacrnosiokeHa paccpegoTOYEHHO - B
nomeLLeHn 6yaet o6 bLEMHBIN noXxap.

Ha ocHoBe [aHHbIX NPOEKTHOM AOKYMEHTauuKW, MNOXapHO-TEXHUYECKMX
obcregoBaHui, a Takxke CNpPaBOYHbIX MaTepuarnoB onpeaenseTca 3KBUBaneHTHasa

NPOAOIKUTENbHOCTb noxapa {; AN BblOpaHHOM  KOHCTPYyKUMW B
paccmaTpvBaeMoOM MOMELLEHUN. OKBMBANEHTHYO NPOOOITKATENBHOCTL MoXapa

onpenensiT Mo M3BECTHbIM 3HAYEeHVAM MNPOEMHOCTU nomelleHus 77, mO.3 u

XapaKTepHoW ONUTENbHOCTU NoXapa £, (B 4acax).
[MpoeMHOCTM noMelleHns npy O6bEMHOM noXape 77 paccyuTbiBalOT MO

dopmyne

N ;
S A N anA ¥ > 1000w
i-1 o
N
%
'—1

.1

a5 3
A ——— nalt = 1000 m
FEJ’E

roe S - nrowaab nona, M2 ;

™ - 0ObeM nomMeLLeHus, M3 ;
A - nnowaab npoemoBs, M<;

% - BbICOTA i -T0 NpoemMa B NMOMELLEHU, M;

A - Konm4yecTBO NPOEMOB.
B cnyyae nokanbHOro noxapa npoeMHOCTb pacCUUTbIBaOT Mo popmMyre

T=HI.JF, (P.4)

roe A - paccTosiHMe OT 3epkara ropeHust 40 KOHCTPYKL MK (BbicOTa NMOMELLEHMS),
M.

XapakTepHylo OnMTenbHOCTb 06beMHOro noxapa £y (B 4acax), 4na TBepablX
FOPHYNX N TPYAHOrOPHOYNX MaTepmarnoB pacCcYmTbIBaOT No opmyne

M r
ZJ'=1 G.,i" QHJ-HEP

S essE N AT (P5)

in



roe Gj - oblLLIEee KONMYEeCTBO roptodelt Harpysku i -ro matepuvana B kr (J=1,..., & );

M - 4nCno pasnMYHbIX BUOOB Harpysku;
% - CpeaHsasa CKOPOCTb BbIFOPaHNS j -ro martepmana, Kr/(M < -MuH);
Ay - CDEOHSAA CKOPOCTb BbIFOPaHMA, Kr/(M < -MUH);

i J . -
Xy = ZM—G - BecoBasi 4o i -W roproven Harpysku.
e S
H.El.p , .?'EJ- onpenendarT 3KkcnepmMmeHTasribHO U1 no cnpaBoYHbIM OaHHbIM.

Mpw ropernn JIBXX u DK npogormkMTenbHOCTL NOKanbHOro noxapa in, MuH,
paccunTbIBaOT Mo dropmyre

ty = (P.6)

rae & - konmyectBo JIBX n MK, KoTOopoe MOXeT pasnuTbCA Npu aBapUiiHON
cuTyaumu, Kr;

M.;p - cpeaHsis ckopocTb BbiropaHus JIBXK n DK, Kr/(M2 -MuH).
[ns paccmatpyMBaemoro Tuna KOHCTPYKLUMW MO HOMorpammam (puUCyHku P.3-

P.9) onpenensitoT 3KBUBANEHTHYIO NPOAOIDKUTENBHOCTL NoXapa &y [y, 1],

t; onpepernserca no dopmynam (¥Y.5) mnm (Y.6) B 3aBMcMMOCTM OT Buaa
noxapa, a ii - no copmynam (Y.3) unm (Y .4).

PucyHok P.3 - 3aBMCUMOCTb 3KBUBAJIEHTHOMW
NPOAOIMKUTENLHOCTU Noxapa t(3) T NpoAOIKUTENIbHOCTH
noxapa Ans xene3o0eTOHHbIX N OrHe3alnLeHHbIX
MeTannmM4eCKUX KOHCTPYKLMN NepeKpbITUA B YCIOBUSAX

NoKanbHbIX noxapos t(n) (vnun npoagomxkutenbHocTn HCI
t(HCM))...
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PucyHok P.3 - 3aBUCMMOCTb 3KBMBANEHTHOW MPOAOIKUTENBbHOCTU noxapa £ OT
NPOOOIPKUTENBHOCTN  MNoXapa ANa  Xene3obeTOHHbIX W OrHe3alMLLEHHbIX
MEeTamIMYECKNUX KOHCTPYKLUA MNEPEKPBLITUS B YCIOBUSX JIOKaNbHbIX MOXapOoB iy

(urm  npogormxuTensHocTM HCI igerr) Npy ropeHnn TBepabiX U TPYOHOTOPHUMX
maTtepuanos

1-HiJF=122-HfF5%3- H1[F=184- H1[F=225-H[F=
2,4

* dpmyna cooTBeTCcTBYeT opuriHany. - [lpumedyaHue wuarotoBuTens 6asbl
[aHHbIX.

PucyHok P.4 - 3aBMCUMOCTb 3KBUBaJIeHTHOMW
NPOAOIMKUTENBbHOCTU Noxapa t(3) oT NPoAOMKUTENbHOCTHU
noxapa t(n) ana xene3o6eTOHHbLIX U OrHe3alULLEeHHbIX
MeTasIJIM4e CKUX KOHCTPYKLMM NepeKpbITUA NPU FOPEHNMU
nBXwn MK
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PucyHok P.4 - 3aBUCUMOCTb 3KBMBANEHTHOW MPOAOIMKUTENBHOCTM MNoxapa i, oT

NPOOOIPKATENBHOCTM  MNoXapa i; Ona  Xene3obeToHHbIX W OrHe3alUMLLIEeHHbIX
MeTannmM4ecKnux KOHCTPYKL UKW nepekpbiTusa npu ropeHun J1IBXK n MK

-5 f7=122-1./F=153-4./F=184-4.[F=225-5[F=-24,6-
HJF =36

PucyHok P.5 - 3aBUCMMOCTb 3KBMBarieHTHOM
NPOAOIIKUTENBbHOCTU NoXapa t(3) oT NnpoAoIKUTENBHOCTH
noxapa t(n) Ana ropnsoHTarnbHbIX He3alMNLWEeHHbIX
MeTasiJIM4eCKUX KOHCTPYKLMUN
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PucyHok P.5 - 3aBMCMMOCTb 9KBMBASiEHTHOM MPOOOIPKUTENIbHOCTU MNoXapa £, OT

NPOAOIKUTENBHOCTY noxapa f;  ANA  TOPU3OHTAsNbHLIX  HE3aLWILLIEHHbIX
MeTanmmM4YecKnx KOHCTPYKLIUIA

1- HofF =12,2- H.fF =20, 3- H.[F=24,4-HJF=2855-1 57 _326-
HAF =40, 7-H[F=44,8-1./F=529-1./F =56;10-4.[F =6,0

PucyHok P.6 - 3aBMCUMOCTb 3KBUBaJIeHTHOMU
NPOAOIMKUTENBLHOCTU Noxapa t(3) oT NPoAOMKUTENMIbHOCTH
noxapa t(n) Ana BepTUKanbHbIX He3alULLEHHbIX
MeTasiJIM4eCKUX KOHCTPYKLMN
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PucyHok P.6 - 3aBMCUMOCTb 9KBMBArEHTHOM MPOOOIPKATENBLHOCTU noxapa £ OT

NPOAOIKUTENIbHOCTY noxapa {;  ONS  BePTMKaNbHbIX  HEe3aLMLLEHHbIX
MeTanmM4YecKnx KOHCTPYKLIIA

1- g JF =05 2-5.JF =06,3- 4.7 07;4- y.JF =08 5-HJF=10;6-
HfrF=157-g./F=20

PucyHok P.7 -3aBMCUMOCTb 3KBUBaJIEHTHOM
NPOAOIMKUTENbHOCTU Noxapa t(3) oT xapaktepHou
NPOAOIMKUTENbHOCTU Noxapa t(n) Ana orHesawmileHHbIX
MeTasISIM4eCKUX U XKeslie300eTOHHbIX KOHCTPYKLUN
nepekpbITUA
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PucyHok P.7 -3aBMCUMMOCTb 9KBMBArNEHTHOW MNPOOOSPKATENBHOCTM noXxapa £, OT

XapakTepHoW NPOOOIKATENBHOCTU noxapa f{;  ANA  OrHe3alMLLIEHHbIX
METanmnMYecKnx 1 ene3o0eToHHbIX KOHCTPYKLIUIA NepeKpbITUS

1-7=025m%5;2-77=020m%5; 3 - 7=018 m05: 4 - ;T=0,15 m03; 5 -
T=012m%5:6- ;r=0,08 M%.5: 7- T =0,04 m%.>

PucyHok P.8 - 3aBMCUMOCTb 3KBUBaJIeHTHOM
NPOAOIIKUTENBLHOCTU NoXapa t(3) oT xapakTtepHomn
NPOAOIIKUTENbHOCTN O6BbEeMHOro noxapa t(n) ana
Xerne3o06eTOHHbIX HeCYLMUX CTEeH
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PucyHok P.8 - 3aBMCMMOCTb 9KBMBAriEHTHOW MPOAOITKAUTENIbHOCTU MnoXapa iy OT

xapaKTepHoﬁ npoaoIKUTENbHOCTU obbemMHoro noxapa i An4 Xene306eTOHHbIX
HeCcylnx CTeH

1-7=025m0.5;2-77=020m05; 3 - 77=0,18 m05; 4 - ;7=0,15 m0.5; 5 -
T=012m0.5;6- 7=0,08m0.3; 7- 77T=0,04 m0.5

PucyHok P.9 - 3aBMCUMOCTb 3KBUBAJIeHTHOM
NPOoAOIMKUTENBLHOCTU Noxapa t(3) oT xapakTepHoro
BpeMeHn o6 beMHOro noxapa t(n) ana ueHTparbHO CXaTbIX
Kene300eTOHHbLIX KOJIOHH
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PucyHok P.9 - 3aBMCMMOCTb 9KBUBASIEHTHOM MPOAOIPKUTESNIbHOCTU NoXapa £, OT

XapaKTepHOro BpeMeHM OOBEMHOro Mnoxapa f{; AN LUEeHTpanbHO CXaTbIX
erne306eTOHHbIX KOMOHH

1-7=025m0.5;2-7=020m%>; 3 -7=018mL3; 4 - ;7r=0,15 mU.>; 5 -
T=012m%5:6- ;7 =0,08 M%.5; 7- 77 =0,04 m%.>

P.1.2 KoadpmLMEeHT OrHeCTOMKOCTU BbIGPaHHOM KOHCTPYKUMK X onpenensioT
No 3HaYeHWIo npeaeribHON BEPOATHOCTU OTKa3oB E I, C Y4eTOM AO0NnycTUMOM

BEPOSITHOCTM OTKA30B KOHCTPYKLIMIA {mom; . 3HaueHust {znm; B 3@BUCMMOCTH OT TOrO,

K KakoW rpynne KOHCTPYKUMW i MpuUHagnexvTt BblOpaHHas KOHCTPYKLMS,
npuBeaeHbl B Tabnmue P.1.

Tabnuuya P.1 - JonycTuMble BEPOSTHOCTU OTKA30B KOHCTPYKLMIA OT NOXapoB r oI



['pynna KOHCTpPYKLU Ui

BeposiTHOCTL OTKa3oB

BepTukanbHble HecyLme
NPOTMBOMNOXapHLIE MNperpaabl, purenu,
depmbl, 6anku

[pyrMe ropu3oHTanbHble Hecylume
neperopoaku

I'Ipoq ne CcTpoutesibHble KOHCTPYKUNN

KOHCTPYKLMW,
nepekpbITUs,

KOHCTPYKLIUW,

10—

10-3

10-4

MpenenbHble BEPOSITHOCTM OTKA30B KOHCTPYKLMA B YCIOBUSIX NOXapoB I,

paccuuTbiBaloT No dopMyrne

E,

0IT;

2 ,
PDS[I_PH}“_PI[.D}

(P.7)

roe £ - BEPOATHOCTb BO3HMKHOBEHMS MoOXapa, OTHEeCeHHas K 1 M2 nrowaau

NnoMeLleHn4,

"'DPL - BEpOoATHOCTb BbIMNOJIHEHUA 3adayun (TyLLIeHI/IFI no>|<apa) aBToOMaTU4EeCKOMn

YCTaHOBKOW NOXapOTYLLEHWS;

Frn - BEPOATHOCTb NPedoTBpaLUEHNs PasBUTOrO MNoXapa CuUrnaMu MoXXapHoW

oXpaHbl;

Fy - paccuuTbiBalOT Mo MeTody, npvBedeHHoOMY B [3], UIM NpUHUMaOT Y3

Tabnmubl P.2.

Tabrmua P.2 - BepoATHOCTU BO3HWKHOBEHUsI Noxapa £ AN NPOMbILLNEHHbIX

NOMELLIEHN




[MpOMBbILNEHHBIN LEX BeposiTHOCTb
BO3HWKHOBEHWSI NoXxapa
Fop,m2/rop 103

Mo  obpaboTke  CUHTETMYECKOro  Kaydyyka K| 2,65

NCKYCCTBEHHbIX BOSIOKOH

JInTenHble 1 NnaBunbHbIE 1,89

MexaHu4yeckue 0,60

NHCTpymMeHTanbHble 0,60

o nepepaboTke MACHBLIX N PbIOHBLIX MPOLYKTOB 1,53

"opa4ven npokaTkn MeTansos 1,89

TekCTunbHOro Npon3BoacTBa 1,53

OneKkTpocTaHuumn 2,24

* CooTBETCTBYET opurnHany. - [Npumeyanune narotosutens 6a3sbl AaHHbIX.

BernvunHbl P onpegensitoT no nacnopTHbIM AaHHbIM YCTaHOBOK. [lonyckaeTcs
MCMONb30BaHWE AaHHbIX [4].

FL . YyCTaHaBMMBAOT MO CTAaTUCTUYMECKUM [aHHbIM UMK PacyeToM C Yy4YETOM
YCTaHOBKN aBTOMaTMYECKUX CpeacTB obHapyXeHua noxapa, Cun 1 cpencTs
NnoXapHoW oxpaHbl. B criydae OoTCyTCTBUSA AaHHbBIX MO NOXapHOW OXpaHe n cucTeme

NoXapHOW CUrHanM3auum cnegyet nonodutb £y, =0.

MO BbIYMCIIEHHBIM 3HAYEHWSM £T; ONPEAEensIoT 3HaueHWe XapaKTepUCTUKM
B6esonacHoOCTU, Npyn HEOHBXOANUMOCTUN UHTEPNONMPYSA AaHHble Tabnmubl P.4*.

* TeKCT OOKYMEHTa COOTBETCTBYET opurMHany. - [NpumedaHue uarotoBuTEns
©a3bl JaHHbIX.
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Tabnmua P.3 - 3HaueHus xapakTepucTukm besonacHoctn F*

* TekCT OOKYMeHTa COOTBETCTBYET opuruHany. - [NpumeyaHne unsrotoBuTEns

0a3bl AaHHbIX.

BepOoATHOCTE OTK33I0B KOHCTRYKLMWHE
npu nomape Fy

XapaKkrTepu CTHKa
GeaonacHocTH B

BepOATHOCTE OTKA30B KOHCTRYKL M
npu nowape Py

XapaKTepMcTH Ka
GesonackocTH B

10

25 .
ogl - 10

03
10 |

25 P
06 10

0.3

a7
41
4.4
4.5

3,1
35
38
4.0

10
25| .10
06
03

10

25 i
06 -10

03

2,3
28
3,2
3,5

1,3
2,0
2.5
2,6

* TekcT AOKYMEeHTa COOTBETCTBYET OopurnHay. - anMe‘—IaHMe N3rotToBUTENA

0©a3bl JaHHbIX.

P.1.3 PacuyeT koadbdmLieHTa OrHecToMKoCTU £ NpoBoaAT no dopmyne

Ky =0,52T exp (0,36F)

(P.8)

B Ttabrmue P.4 npuBegeHbl 3HadeHus X gons ycnosui £ =5 1070 M</rog,

E, =0,95un f;, =0 ans pasnuyHbix Nowanen oTCekoB 5 .

Tabnmua P.4 - KoaddmumeHT orHecTokocTn £




Mnowagb BepTukanbHble Hpyrve Mpoune
OTCeKoB 5, ||HECYLMe KOHCTPYKLWK, (| FOPU3OHTarbHbIE CTpouTENbHbIE
. NPOTUBOMOXapPHbIE Hecyume KOHCTPYKLIUK
M nperpagbl, Garnku, || KOHCTPyKLUN,
nepekpbITUN, epmbl neperopoaKkm
1000 1,36 0,99 0,58
2500 1,52 1,14 0,75
5000 1,69 1,26 0,87
7500 1,79 1,31 0,94
10000 1,84 1,42 0,99
20000 2,03 1,47 1,10

P.1.4 TpebGyembln Npeaen OrHECTOMKOCTU £ PacCYUTLIBAKOT MO BbIYUCTIEHHBIM

3HaYeHuaAM £, , n £
ED = KD 'f3 . (Pg)

bubnuorpadcusa
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