IHPAKTHYECKASA PABOTA Ne 3

NUCTEYEHHUE CXKUXKXEHHOI'O I'A3A U3 PESEPBYAPA
P YACTUYHOM PA3TEPMETHU3ALIUN

MaccoBasi ckopocTh ucTedeHus mapoBoil (aszsl GV (Kr/c) ompenensiercs
o ¢hopmye (2.9):

P-M
G,=u- 4, (RCTC )-PC-(0,167-P§+0,534-P;’95)

: (2.9)

riae W — K03 PUITUEHT UCTEUCHUS;
Atol — TUIOIIAE OTBEPCTHS, M,
Pc — kpuTHUECKO€E NaBIEHHE CKUKEHHOTO Trasa, [1a;
M — monspHas Macca, KT/MOJIb;
R — yHuBepcanbHas razoBas moctosinHas, paBHas 8,31 [[x/(K - monb);
Tc — KpuTHUYECKas TemMIiepaTrypa CKUKEHHOTO rasa, K;
Pr=Pv/ Pc — Ge3pazmepHOe 1aBJIECHUE CKUKEHHOTO T'a3a B pe3epByape;
Py — naBneHue CxM>XKEHHOTO rasa B pe3epByape, [la.

MaccoByr0 CKOPOCTh MCTEUEHUS! MapoBOH (ha3bl MOKHO TaKKe Ompeie-

75Th 10 popmynam (2.5 — 2.8).
MaccoBas CKOPOCTb UCTCUCHUSA XUAKOU Qa3el G (KT/C) onpeaensaercs no

dopmyie (2.10):
PL
l/( Py ) )

(1.22:737)

, (2.10)
ra€  pL— IUIOTHOCTD KUIKOH (askl, KI/M>;

Pv — IIIOTHOCTH NApOBOH (asbl, KI/m>;

Tr=T/Tc — 6e3pa3zmepHas Temieparypa CXU>KEHHOIO ras3a;

T — Temmieparypa CKHKEHHOTO ra3a B pe3epByape, K.

MOJIHASI PASTEPMETU3ALIMA HASEMHOI'O PE3EPBYAPA
C ’KUJKOM ®A30H1

Macca KUAKOCTH, NOCTYNMBUIEHM B OKPYXaloIIee IPOCTPAHCTBO IIPHU
pasrepMeTH3aIiy pe3epByapa, onpeaensiercs mo gopmyne (2.11):



ma:pL.VR’ (2.11)

rae m,— Macca >KHJIKOCTH, KT
pL — IUIOTHOCTD KUAKOCTH, KI/M>;
V& — 00BEM XKHIKOCTH B pe3epByape, M>.

Macca KUAKOCTH, MOCTYNHUBIICH CAMOTEKOM IPH MOJHOM Pa3pyILICHUN
HA3EMHOT'0 WJIM HAA3€MHOT0 TPyOOIIPOBOIA, BEIXOAAIIETO U3 pe3epByapa, ornpe-
nensiercst mo gpopmyrnam (2.12):

m, =Gy T+_d ZLI "Pr

i=1

, (2.12)
rjae
T
G =p- a 'd,f- VZ'PL'APR
, (2.13)
rie
APR:hL'pL'g’ (2.14)

rae  Gp — HayaJIbHBIA PACXOJ| *KUJIKOCTH, UCTEKAIOIICH W3 pe3epByapa uepes
pa3repMETU3UPOBAHHBIN TPYOOIIPOBO/I, KI/C;

1 — KO3(hPHUIIUEHT UCTCUCHHUS;

T — pacueTHOE BPEeMs OTKJIIOUCHHUS TPYOOIPOBOJIOB, CBI3aHHBIX C MECTOM
pasrepMeTH3aLNH, C;

dp, — quameTp TpyOONpoBOAOB, M (B CIy4yae pa3IM4YHBbIX JUAMETPOB TpPY-
OOMPOBOJIOB, CBA3AHHBIX C MECTOM Pa3repMETHU3ALIUMU, O0BEM BBIXOISIIECH KUJI-
KOCTH PaCCUMTBIBAETCS IS KAKJI0T0 TpyOOIpOBO/ia B OT/ICILHOCTH);

L; — nnuHa i-ro yyacTka TpyOOnpoBoja OT 3allOPHOT0 YCTPOMCTBA JI0 Me-
CTa pa3repMeTU3aLNH, M,

N — YUCJIO y4aCTKOB TPYOOIPOBOJOB, CBSI3aHHBIX C MECTOM pa3repme-
TU3alHY;

APr — Hanop ctoJiba KUJIKOCTH B pe3epByape, [1a;

hy, — BeIcOTa cTON0A KUAKOCTH (OT BEPXHEr0 YPOBHS JKUJKOCTH B pe3ep-
Byape JI0 YPOBHS MECTa pa3repMeTH3alINN ), M;

g — yCKOpeHHe cBoOOoHOTO Tafenus, m/c* (g = 9,81).



IIpy IpoJKMBE HAa HEOTPAHUYEHHYIO IOBEPXHOCTH ILIOMIAAb MIPOIHBA Fp
(M?) skuIKOCTH onpenensercs no popmyie (2.15):

I'p=Jp V)K, (2.15)

rae  fp— KOd(pQGUUUEHT pasiuThs, M~ (P OTCYTCTBHHU JAHHBIX JOIYCKAETCS
IPMHUMATH PaBHBIM 5 M™' IIPM NPOJIMBE HA HECIIAHMPOBAHHYIO TPYHTOBYIO I10-
BEPXHOCTh, 20 M”' IpK NPOJIMBE HA CIUIAHUPOBAHHOE TPYHTOBOE MOKPHBITHE, 150
M ipu mposmBe Ha 6eTOHHOE WK ac(aIbTOBOE MOKPHITHE);

Vi — 00BEM JKUIKOCTH, TOCTYNHUBILICH B OKpPY)KaIOI€e IIPOCTPAHCTBO IIPH
pasrepMeTU3alMU pe3epByapa, M.

PACYET KOJIMYECTBA NAPOBOM ®A3bl, HOCTYIUBIIENA B
OKPYXAIOIMIYIO CPEANY IIPU PASTEPMETU3ALIUU OBOPY1IOBAHUSA

JIJ1st OLIeHKW 30H JEHCTBUS Mopa)karomux (akTopoB (yAapHOW BOJHBI MPU
B3PBIBE, TEIUIOBOI'O U3JIYYEHUS IIPU MOXKape IPOaMBa U OTHEHHOM 1Iape, BBICOKUX
KOHIIEHTPAILIMl TOKCUYHBIX BEIIECTB U T.JA.) HEOOXOJMMO ONPEAEIUTh KOJIHUYECTBO
ONIACHOI'0 BEWIECTBA, y4acTByromero B aBapuu. C JTOHW LENbIO HCIOJB3YIOTCH
pa3InyHble METOAUKY, UMEIOIMEe HOPMATUBHBIN XapaKTep.

[Ipu aBapuiiHbIx BBIOpOCaX >KHUJKOCTEH mpolecc mnapooOpa3oBaHusi, B
NEPBYIO OYEPEAb, 3aBUCUT OT (PA30BOrO COCTOSHMS BEIIECTBA, KOTOPOE, B CBOIO
o4epeapb, ONPENEIAECTCA YCIAOBUSIMU XPAHEHUSI U BHEIIHUMHU YCIOBUSAMU, a TAKXKeE
CBOMCTBaMH BeEIlIECTBA.

[Ipu BeIOpOCE TEpErpeTol KUAKOCTH HAONIOAACTCS SBJIEHUE MTHOBEHHOTO
UCIIAPEHUS.

llepecpemout  Haszwigaemcsi  JHcUOKOCMb, HArpeTas [0 TEeMIEpaTyphl,
MPEBBIIAIONIEH TEMIIEPATypy €€ KUIIEHUs B HOPMAJIbHBIX YCIOBUAX. [laBieHue
HACBIIICHHBIX MAPOB MEPErPETON KUJIKOCTU MPEBBIIIAET aTMOC(HEpPHOE.

B XMMHUY€ECKOW TEXHOJIOTUU MPUXOIUTCA UMETH €TI0 C OTPOMHBIMUA MaccaMu
NIEPErPEThIX KUIKOCTEU; K HUM OTHOCATCS CXKUKEHHBIE YITIEBOJOPOIHBIE Tas3bl,
XJIOp, aMMHAK, HaxXOIAIIMECA B TEXHOJIOTUYECKUX CHCTEMAax IIPU TEMIIEPATYpE
OKpY’Karollel cpeibl U AaBJICHUH, TPEBBIIIAIONIEM aTMOCHEPHOE.

[leperperbiMu MOTYT OBITh KHUJIKOCTH, UMEIOIIME TEMIIEPAaTypy KHUIICHUS
BBIILIE TEMIIEPATYpPbl OKPYXKAIOIIEW Cpeabl W HAXOMSIIMECS MPU BBICOKUX
TEMIIEpaTypax U NaBJICHUSX.

[Ipn pasrepMeTv3alu €MKOCTH C IEPErPETON KUIKOCTBIO B PE3YJIbTATE
PE3KOTO CHIDKEHMS JaBJCHUA M HapYIICHUS TEepMOJAMHAMUYECKOro OanaHca
MPOUCXOJUT MTHOBEHHOE BCKUIIAHUE OMPEICICHHONW YacTH KUJIKOU (pa3bl 3a cUeT
BBICBOOOXK/ICHHS] BHYTpEeHHEH »sHepruu. Ilpm >TOM ycTaHABIMBAeTCs HOBOE
COCTOSIHME PaBHOBECHUS, a TEMIIEpaTypa OCTaBLICHCS KUJIKOU (pa3bl TOHUKACTCS.

[Ipy MrHOBEHHOM HCTAPEHUM KUAKOCTH (HOPMUPYETCS nepuuHoe 001aKO
napa.



I[JUI OLOCHKH MO0JIM BCLICCTBA Y, «MIHOBCHHO» IICPCXOIAILCTO B IIAp,
MOKHO IMTPUMCHUTH COOTHOIIICHHUC:

= Hx (2.20)

AI-IKI/II'I

rae  Hr — ynenepHasg SHTIBNMA KUIAKOCTH TIPH TEMIEPATYpPE OKPYKAIOMIEH
cpeanl T, JIx;

Hx — ynenbHas SHTAIbOUS KUAKOCTH B TOYKE KUIEHUS MPU aTMocdep-
HOM JaBJICHUH, [[K;

Hyun — yaenbHas TerioTa mapooOpa3oBaHus OpU aTMOC(HEpHOM AaBJe-
Huu, /K.

Jlnsg wumrocTpaliid Ha PUCYHKE 2.2 MOPEACTaBICHbI 3aBUCHUMOCTH \J OT

TCMIICPATYPhbI XPAHCHUA IJI51 PA3JIMYHBIX BCIICCTB.
L]J

04

02

[ons MTHOBEHHO UCNAPUBLLEACS XMAKOCTH

Xnop
n aMMHEK
L

-50 -30 -10 10 30
Temnepartypa xpaHenus, °C
PucyHnok 2.2 — 3aBUCUMOCTB  OT TEMIIEpaTyphbl XpaHCHUS

[locne MrHOBEHHOI'O BBIJEICHUSA BHYTPEHHEH DHEPIMU YCTAHABIMBACTCSA
paBHOBECHE XUAKOCTH U MapoB MPHU AaBJIeHUH, OJU3KOM K atMochepHomy. Tak,
IIPY pa3pyLICHUH Pe3epByapa ¢ IPONAaHOM HAYAIbHBIC ¥ KOHCYHBIC YCIOBUSI MO-
I'YT BBITJIAIETH COTJIACHO TadmwuIe 2.3.

Tabnuna 2.3
HavanbHble 1 KOHEUHBIE YCIIOBHSA PAaBHOBECHS IS IIPOIIaHa
[Tapametp HavanpHbie ycinoBus KoHeunsle yciaoBus
Temneparypa, T, °C 26,9 -42,1
JlaBrienue, Oap 10 1

[Ipu pa3znuTun KUJKOCTH, TEMIIEPATYpa KUIIEHUSI KOTOPOM Mpu aTMOCHEPHOM
JABIICHUU HWXE TEMIIEPATypPhl OKPYXKAIOMIEH Cpebl, KUJIKOCTh MEPEXOJUT B
COCTOSIHUE KUIICHUS], WHTEHCUBHOCTh KOTOPOT0 IpONOPIIMOHATBHA
CKOPOCTH TEIUIONPUTOKA OT OKPYXKAIIEH cpelabl (HAarpeToro MoACTHIAIOIIETO
ciost 1 atMocepHoro Bo3ayxa). [Ipu 3ToM CymecTBYIOT JBa pekMMa KUIICHHUS —
My3bIPLKOBBIN U IJICHOYHBIN (PUCYHOK 2.3).



[Ipn yMepeHHBIX Tepenajax TEMIEPATyp MEXKIY KUISIIEH XKUJIKOCThIO U
tBepaAbIM TesioM (AT<10 °C) temnoBoil notok OyaeT nponopiroHaneH AT?.

B onpenesnieHHOM TOUKE 3TO COOTHOLICHUE HAPYIIAETCs, TAK KaK ITy3bIPhKOBOE
KUIICHUE MEPEXOAUT B IUICHOYHOE, KOrJa CJIOW Tmapa OTAEHSAET KHUJIKOCTh OT
MTOJIJIOKKH.

MuHUMYM TEIUIOBOTO TOTOKa JocTUraercs B Touke Jleimendpocra.
JlanbHelIee MOBBINICHHE pa3HMIbI Temiepatyp AT 3a Toukout JleaeHndpocra
BBI3BIBAET YBEIMUECHHUE TEINIOBOrO MOTOKA, nponopuuoHainsHoe AT B crenenu 0,75.

OTO NOBBIICHUE 3HAYUTEIBHO MEJICHHEE, YEM ITPU MY3bIPbKOBOM KHUIICHUHU.
[Io wucTeyeHHsT HEKOTOPOro BPEMEHU BCIEJACTBUE OXJIAXKJICHUS TMOBEPXHOCTH
TEIUIO0TAAa4a OT HEE PE3KO CHUKAETCS M IIPU PABEHCTBE TEMIIEPATYP MOBEPXHOCTH
Y )KUJIKOCTH ITPEKPAIACTCHI.
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MeXay OCHOBaHWEeM M pasnuTmem, °C

Pucynok 2.3 — Tennmooraa4a npy KUIEHUU NMPOIUBA

B pexume KMNEHWS MHTCHCUBHOCTh IAp0o00pa3oBaHUA M3 IIPOJIMBA IPO-
MOPIMOHAJIPHA TEIJIONPUTOKY OT OKPYIKAIOIIEH cpeibl (IMOICTHIIAIOIIETO CIIOS,
aTMOC(EepHOTO BO3/1yXa, paJIMAllMOHHOTO U3JTYUYCHHA).

[Ipu pa3IuTUX KUOAKOCTEH, TEMIIEpaTypa KUIIEHUS KOTOPBIX IIPU aTMO-
chepHOM JIaBJICHWH BHIIIIE TEMIIEPATYpPhl OKPY’KAIOIIEH Cpesbl, Mmapooopa3oBa-
HUE MMPOUCXOJIUT, B OCHOBHOM, 3a CYET OTBO/IA IIAPOB OT IIOBEPXHOCTH IPOJIHBA
BciieacTBUE U Py3un.

Takum o0pazoM, TpH ONpPEACTICHUH MHTCHCHUBHOCTH HCIAPEHUS C MO-
BEPXHOCTH aBAPUNHOrO Pa3IUTHUS PYKOBOJCTBYIOTCA TEM IOJOKEHHEM YTO
MIpU TEMIIEpaType OKPYKAKIIEro BO3AyXa, HU3KHAX MO CPAaBHEHHUIO C TeMIIepa-
TYpOH KHUIIEHUS JKUIKOCTH, IIPOLIECC UCTAapeHHs JUMHUTUpYeTcsa quddy3uei, a
MPHY BBICOKHX — TEILIOOTIaueH.



IIpu ucriapeHuu KUJIKOCTH C MOBEPXHOCTHU aBApUUHOTO pazinuTus dhop-
MUpYETCA 6mopuyroe oobnaxko. B oOimeMm ciydae emopuunoe obOnaxo (uiu
wieth) — 3T0 0OJIAKO OIMACHOTO BEIIECTBA, 00Opa3yromieecss B pe3yabTaTe IJIH-
TeapHOro (0ojee JIBYX MHHYT) BbIOpOca raza WIM INEPErpeTodl BCKUMArouen
KUJIKOCTH, & TAKXKE B PE3YJIbTATE MCIAPEHUS OMACHOI0 BEIIECTBA C ITOACTHIIA-
IOIII€H MOBEPXHOCTH WJIM U3 Pa3repMETH3UPOBAHHOTO O0OPY0BaHUS U PACIIPO-
CTpaHSAIOIIEEeCs MO BETPY OT MecTa BeIOpoca.

PaccmoTpuM  kak  ompejensieTcsi  KOJIMYECTBO  MapoBoi  (aswl,
MOCTYIMBILIECH B OKPYXAIOUIYIO CpeAy INPpU pa3pylIeHUH (pa3repMeTH3alINM)
000pYyIOBaHHUS.

KonmaecTBo xukoi ¢assl, mepexosiineii B OKpyKaroliee MpoCcTPaHCTBO
IPU TIOJTHOM Pa3pyLIEHUH €MKOCTH, ONPEIEIISIOCh O PopMyJie:

mx = a X Va x px, (2.21)

IJI€ 0. — CTETICHb 3aMOJIHEHUS] EMKOCTH KHUJKOU (ha3oii;

Va — o0bem anmapara;

Pk — IUIOTHOCTb )KUIKOCTH, KI/M>.

[Ipy HanM4YMKU CMEKHBIX OOBEKTOB, HEOOXOJAUMO YUYUTHIBATH KOJIMYECTBO
OTIaCHOTO BEIICCTBA, MOCTYITUBIIIETO OT TaHHBIX 0OBEKTOB.

[Ipu BBIOpOCE HEpPErpeTol KUIAKOCTH OMNPEACISIETCS KOJIMYECTBO Iapa,
MMOCTYNUBIIETO B OKPYXKAIIIYIO CPEAY B PE3YJIbTATE MTHOBEHHOI'O BCKUIMAHUSA
KUJIKON (hassbl.

KonnuecTBO OIHOKOMIIOHEHTHOM >KMAKOCTH, MTHOBEHHO BCKUITAOLIEH
MIPU pa3repMeTU3alui 000PYyI0BaHUs, BRIYUCIAETCS 0 KoauyecTBO 0HOKOM-
MMOHEHTHOM JKUJIKOCTH, MTHOBEHHO BCKHUIIAIOIICH TPU pa3repMeTH3aIuu 00opy-
JOBaHUs, BEIUKCIsAETCS 10 popMyIie

Cp(T—Ty)
Gy = My | 1 — exp (— "ATT) (2.22)

IZIC My — Macca MNEPEerpeTor KUJIKOCTH, NMOCTYNUBIIEH B OKPYKAIOLIEE IIPO-
CTPaHCTBO, KT;

T — TemmnepaTypa KUJIKOCTA B 000PYTOBAHUH;

Ty — Temneparypa KUIECHHUS KUIKOCTH TP aTMOC(EPHOM JABIICHUY;

Cp — ocpeHEHHAs B COOTBETCTBYIOIIEM JHANa30HE TEMIICpATyp yACIbHA
TEIIOEMKOCTh XHAKOCTH, JIk/(KT - K).

KonuyecTBO BemiecTBa, coaepikaiieeca B 00OpYAOBaHHH B BHUJIE
napora3oBoi cMecu onpeaessieTcs o Gopmyie:

Gy = (1 — @)~ —et

R 273+¢t’

(2.23)

rie M — monekyisipHas Macca rasa, Kr/KMOJIb;
R — yHuBepcanbHas razoBas noctosiuuasi, pasaa 8310 J[x/(kr - KMOJIb);



P — naBnenue B o0opyoBaHuu, I1a;
t — TemnepaTtypa B o0opynoBanuu, °C;
V — 00BbeM 000py10BaHUS.

Eciau temnepaTypa KUNEHHUS KUIKOCTH HUMKE TEMIIEPaTyphbl OKPY-
AIOIIEH CpeJibl, TO P €€ Pa3uBe 3a CUET TEIIOOTAa4yu OT TBEPAOH MO-
BEPXHOCTH MPOUCXOJIUT MHTCHCHUBHOE MapO00Opa30BaHUE ITOM HKHUJIKOCTH.
Macca 006pasyrommxcs mpd 3ToM HapoB G MOXKET OIPENeNsAThCs 10

dbopmyre:

" T
G =2 ATW: j_ FANT (2.24)

rie Ty — Temmeparypa TBEp0i MOBEPXHOCTH (OKpYKAIOIIEH Cpebl);
AHyun — yaenpHas TETUIOTAa UCTIApPEHUS CKHKEHHOTO ra3a MpH TeM-

nepatype Ty, Jx/Kr;
F, — II0IIa b MOACTUIAIONIEN [IOBEPXHOCTH, M*;

€ = /APnCons AqPrCpn — KO3(DGHIMEHT TEMIONPOBOJHOCTH,
IUIOTHOCTh W yJielibHAsl TEIJIOEMKOCTh MaTepHaiia TBEPJIOH TTOBEPXHOCTH
COOTBETCTBEHHO;

T — BpeMsI KOHTaKTa XUIKOCTH C TBEPAOU MOBEPXHOCTHIO, MPHHH-
MaeMoe B pacuer, C.

MHTEeHCHBHOCTH UCTIAPEHHS C TTOBEPXHOCTH aBapPUITHOTO Pa3iUTHS,
O0OYCJIOBJIEHHOTO TEIUIOMPUTOKOM OT OKpy»Karomied cpenbl U auddysu-
OHHBIMU TIPOLIECCAMU, ONPEIEIACTCS O SMIMPUIECKOMY BBIPAIKECHUIO

W =107, /MP, (2.25)

rae 1 — KodhPUIUEHT, MPUHUMAEMBIH B 3aBUCUMOCTH OT CKOPOCTH U TEMIIe-
parypbl BO3AYIIHOTO IIOTOKAa HAaJl MOBEPXHOCTHKO ucnapeHus. [Ipu nposmse
HUJIKOCTH BHE TIOMEIICHUS JIOMYCKAETCsl IPUHUMATh 1 = | ;

P, — naBneHWe HACBHIICHHOrO mapa Mpu PacdyeTHOM TEMIIEpaType
JKUIKOCTH, KlIa;

M — monspHasi Macca apoB KUIKOCTH, KI/KMOJIb.

JIMUTEeNnbHOCTh UCHIAPEHHUS KUJAKOCTH NMPUHUMAETCS PaBHOW BPEMEHHU €€
MOJIHOTO ucrapenusi, Ho He Oosiee 3600 c. [Ipu onpenencHun KoJMyecTBa ornac-
HOT'O BEIIIECTBA, YYACTBYIOILIETO B TOKCUYECKOM MOPAKEHHUH, JJIMTEIbHOCTh UC-
MapeHus MpUuHUMaeTcs paBHOH BpemeHu 3kcno3uiuu (1800 c).



Tabmura 2.4
3nauenue ko3 duumenta n

CKopoCTh BO3yILIHOTO 3nauenue ko3 Puumenta 3ta npu Temneparype t (°C) Bo3ayxa
IIOTOKa, M/C 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 24 23
0,5 6.6 5.7 5.4 3,6 3.2
1,0 10,0 8,7 7,7 5,6 4,6

[Ipu pa3nuBe )KUIKOCTH HA OTKPBITBIX MTPOCTPAHCTBAX IUIOMIA/Ib HCIIApe-
HUSl IPMHUMAETCS PaBHOMW IJIOLAJH, OTPaHMUYEHHON oOBasioBanueM. Ilpu npo-
JIMBE HA HEOIPAHMYEHHYIO TIOBEPXHOCTH ILIOIIAAL TposuBa F,. (M%) KUIKOCTH
onpeaensiercs no Gopmye

Fi =fp - Vi (2.28)

rae  fp — Koo GHULUEHT pa3muTHa, M (IIpH OTCYTCTBHHM JAHHBIX JOIYCKAETCS
NpMHUMATh paBHbIM 20 M NPH IPOIKMBE HA FPYHTOBOE MOKpLITHE, 150 M~ npH
MPOJIMBE HA OETOHHOE WK ac(ParbTOBOE MOKPHITHE);

V.« — 00BEM KUIKOCTH, MOCTYIUBIICH B OKPYKAIOIIEE MPOCTPAHCTBO MPHU
pasrepMeTH3alMy pe3epByapa, M>.

KonnuecTBo napa, y4acTBYIOUIIETO B aBAPUMHON CUTYallMH, PABHO

M=Gyry +Ges +G+G” (2.29)
[Ipu BeIOpOCE CTAOMIBHON KHUAKOCTH (TeMmreparypa KOTOpOH B ammapare
MEHBIIIE TEMIIEPATYPHI KUIICHUS MPU aTMOC(EPHOM JaBJICHUH ) BEIMYUHA /1 PAaBHA

m=G + G” (2.30)

IIpn BeIOpOCce CYT u3 000py/IO0BaHHSA, B KOTOPOM SKHJIKOCTH HAXOJIHUTCS
0] JABJIICHUEM, YaCTh MMPOAYKTA 32 CYET BHYTPEHHEW YHEPIMHU MIHOBEHHO MC-
napsieTcs, 06pa3ys ¢ KarneJabKaMH KUJIKOCTH 00JaKo a’po3oiis. MaccoBas JoJis

MTHOBEHHO MCTIapUBIICHCS KUJIKOCTH 0 onpeaengerca no dhopmyne (2.31):

a

L
¢ , (2.31)
rie C,— yaempHas teruoeMkocTs CYT, JLx/(kr - K);
T, — TeMnepaTypa OKpy»Karolero Bo3ayxa, K;
T, — remneparypa kuneaus CYI npu atMmocpepHOM naBineHnu, K;
L, — ynensHas Temiora napoobpasoanus CYI, Jk/kr.

G- (T, Ty)

o=1—exp| —



[Tpuaumaercs, uro npu 6>0,35 Bcs macca >KMIKOCTH, HAXOMASIIAsCST B
000pyIOBaHUH, 32 CUET B3PHIBHOTO XapaKTepa UCMapeHus MepexouT B MapoKa-
neJIbHOE 001aKO.

ITpu 0<0,35 , ocraBmasics 4acTh XKHUAKOCTHU UCTAPSAETCS C MOBEPXHOCTH
IIPOJIMBA 3a CUET MIOTOKA TeIJIa OT MOACTUIAIOLIEN TIOBEPXHOCTH U BO3AYyXa.

VIHTEeHCUBHOCTh HCIAPCHHUS KHUIKOCTH CO CBOOOJHOM IMOBEpXHOCTH W
(xr/(m?-¢) onpenensercs nmo popmyine (2.32):

(A Cops)”(7,~T3) . 0,035-u"* %, (T,~T,)

G (1)

W=
. (2.32)

rie  As — KO3QPUUIUCHT TETUIONPOBOJIHOCTH MaTepHala, Ha MOBEPXHOCTh KO-
TOPOTO pa3IUBaeTCs XKUAKOCTh, BT/(M-K);

Cs — ynenbHasi TeroeMkocTh matepuana, J[x/(kr-K);

Ps — IJIOTHOCTh MaTepUaa, Kr/m>;

Ty — HauanbHas Temnepatypa Marepuania, K;

t — TeKylllee BpeMs ¢ MOMEHTa HavaJia ucnapenus, ¢ (Ho He menee 10 c);

Aa — KOB(PUITMEHT TETIONPOBOIHOCTH BO3yXa Mpu TeMnepatype To;

U — CKOPOCTh BO3/YIIHOTO ITOTOKA HaJl IOBEPXHOCTHIO UCTIAPEHUS, M/C;

d — xapakTepHbIil TMAMETP MPOJIUBA, M;

V, — KHHEMATHUECKasi BA3KOCTh Bo3ayxa npu Ty, m%/c.

MMPUMEP PACUETA IMMOCJEICTBUI ABAPUHTHOTI'O B3PHIBA
TOIJIMBHO-BO3AYIIIHOM CMECH

B pesyinbTare aBapuu Ha aBTOI0POTre, MPOXOASAIIEH 110 OTKPBITOW MECTHOCTH,
B 0OE€3BETPEHHYIO MOrojy IMPOU30IIEN pa3pblB aBTOILMCTEPHBI, COAEpXKAled & T
CKUKEHHOTO TIPOTIaHa.

JInsi OIEHKM MAaKCHMAaJIbHO BO3MOXHBIX TOCJIEACTBUM MPUHATO, YTO B
pe3yibTaTe BeIOpoca ra3a B Mpejiesiax BOCIUIAMEHEHHUs OKa3aJlOCh MPAKTUYECKU BCE
TOIUIMBO, NIEPEBO3UBIIIEECS B ITUCTEPHE.

CpenHsisi KOHIIEHTpallusl MporaHa B oOpa3oBaBlIeMCa 00Jlake COCTaBUIIA
okoj10 140 r/m?. PacueTHblii 00BeM 00J1aKka COCTaBWII 57 ThIC. M>.

Bocmiamenenue o01aka NpuBeIo K BO3HUKHOBEHUIO B3PBIBHOTO PEXKMMA €TI0
MpEeBpAIlCHUS.

TpeOyercs  omnpenenuTs napamMeTpbl  BO3AYIIHOW  yJapHOW  BOJIHBI
(M30BITOYHOE JIaBJICHUE U UMMYJIbC (pa3bl cxkatusi) Ha paccTtosiHur 100 M oT MecTa
aBapui.



Pewenue

CdopmupyeM UCXOTHBIC JaHHBIC AT TaIbHEHIITNX PacueTOB:

—  THII TOIUIMBA - TIPOTIaH;

—  arperatHoe COCTOSHHE CMECH — Ia30BOE;

—  TeMmepaTypa okpyxaroiien cpenbl 7=288 K;;

—  KOHUEHTpAIMs roprovero B cMecH ¢;=0,14 xr/v’;

—  CTEXHOMETpUYECKas  KOHIEHTpalus IMpolaHa C  BO3JAYXOM
ce=0,077 xr/™M°;

—  Macca ropruero BEIIeCTBAa B 00JaKe, yJaCTBYIOIIAS B CO3JJaHUU TO-
paxatonmx (paxkropoB B3psBa, M=8000 Kr;

—  yAenbHas TEIIoTa cropanus Tommusa g.=4,64-107 JIx/kr;

—  OKpYXKarolee MPOCTPaHCTBO - OTKPbITOE (BU 4).

OnpenensieM > dexktuBnblii sHeprozanac TBC E. Tak kak ¢>c¢, CIea0-
BATEJIBHO:

E = 2M.g.cci/c = 2-8000-4,64-107-0,077/0,14 = 4,1-10'" [Tx.

Hcxons u3 kiaccupukanuu BemiecTB B Tabauie 2.1 ompexaenseM, 4To
MPOIaH OTHOCUTCS K KJIacCy 2 ONMAacHOCTH (4YBCTBUTEIbHbIC BellecTBa). I'eo-
METPUYECKUE XAPAKTEPUCTUKHA OKPYKAIOIIEr0 MPOCTPAHCTBA COIJIACHO YCIIO-
BUIO 3371a4¥ U M. 3.2.2.2 maHHOTO Yy4eOHOTO MOCcOoOusl OTHOCATCS K BUAY 4 (OT-
KpbITOE TIPOCTpaHCTBO). [lo skcriepTHOM Tabauie 3.2 onpenesnseM OKUaeMbli
PEKUM B3pBIBHOTO npeBpalieHus oonaka TBC — nedrnarpanus ¢ auanazoHoM
BUJIMMOM ckopocTu (ppoHTa miamenu ot 150 mo 200 m/c. Jlnsg npoBepku pexu-
Ma pacCUMTHIBAEM CKOPOCTh (DPOHTA IIIAMEHH MO COOTHOIIEHHUIO (3.3):

Ve = kM6 = 43-8000° = 192 m/c.

[TonydyeHHass BeIMYMHA MEHBIIE MaKCUMAJIbHOH CKOPOCTH JAMara3oHa
JTAHHOTO B3PBIBHOT'O MPEBPAILICHHUS.

Hns 3amanHoro paccrosausg =100 M paccuuTsiBaeM 0e3pa3zMepHOE pac-

cTOsIHUE R,:
R, =r/(E/Py)"> =100/(4,1-10'1/101324)'3 = 0,63.

PaccuuTeiBaeM mapameTpsl B3pbIBa Ipu ckopoctu ropenus 200 m/c. s
BBIYMCIICHHOTO Oe3pa3MEepHOro paccrosgaus mo cootHomeHusM (3.7) u (3.8)
OIpEIENSAEM BEUYHUHBI Py U [;:

Py = (VACoH)((o - 1)/0)(0,83/R; - 0,14/R?) = 200%/340%-6/7(0,83/0,63 - 0,14/0,63%) = 0,29;

La = (Vi/Co)((o - )/o)(1 - 0,4(Vi/Co)((o - 1)/))-(0,06/Rx + 0,01/R* - 0,0025/R,*) =

(200/340)-((7 - 1)/7)(1 - 0,4(200/340)-((7 - 1)/7)) (0,06/0,63 + 0,01/0,63 -

0,0025/0,63%) = 0,0427.

Tax kak TBC — razosas, Benuuunsbl Py;, [,» paCCUUTBIBAEM IO COOTHOIIIE-
HusiM (3.6) u (3.7):

Po=exp(-1,124 - 1,66In(R,) + 0,26(In(R,))*) = 0,74 £ 10 %;

Lo = exp(-3,4217 - 0,898In(R,) + 0,0096(In(R,))?) = 0,049 £ 15 %.



CornacHo cooTHoueHuto (3.9) onpenesisieM OKOHYATEIbHBIE 3HAYEHUS
P.ul.:

P. = min(Py, Py2) = min(0,29, 0,74) = 0,29;

I, = min(l, I,») = min(0,0427, 0,049) = 0,0427.

N3 HaiiieHHBIX 0e3pa3MEpHBIX BEJIMUUH Py U [, BBIYKCISEM COTJIACHO CO-
orHomeHusiM (3.10) u (3.11) ncKOMBbIE BEJIMYHMHBI M30BITOUYHOTO JABICHUS M
uMnyibca (asbl CKATUS B BO3AYIIHON yAapHOM BoJiHE HA paccTostHuM 100 M oT
MecTa aBapuM npu ckopocTtu ropenust 200 m/c:

AP =29 - 10* Ia;

I=L(Py)**E"/Cy=2,1-10°ITa-c.

Hcnonw3ys nonydeHubie 3HaueHus AP v [, Haxoaum:

Pa=6,11; P»,=448; P,3=-3,11; P.s=3,06; P,s =-2,48

(pu pacyete P,3 npeamnoJiaraercs, 4To Mmacca yenoBeka 80 kr).

CornacHo CBsi3M BEPOSTHOCTH MOPAXKEHUsA ¢ MPOOUT-PYHKITUEH B TaOIu-
1€ 3.3 HaxoAuM, YTO BEPOSATHOCTh MOBPEKJICHUM MPOWU3BOJICTBEHHBIX 3JaHUI
paBHa 87 %, BEPOSITHOCTh pa3pylIEHU TPOU3BOJACTBEHHBIX 3/IaHUI COCTABIISET
30 %, a Takke BEpOATHOCTHh pa3phiBa OapabaHHBIX TEPETIOHOK Yy JIFOJCH paBHA
2,5 %. BeposiITHOCTH OCTAJIbHBIX KPUTEPHUEB MOPAKEHUS OJIM3KHU K HYJIIO.

Ha pucynke 7.1 npuBeneHbl 30HbI pACTPOCTPAHEHHUS YJIAPHOU BOJTHBI TIPU
B3pbiBe TBC.

S NIQPUOMOS TI UGS 53 ¥ |9
S NIQPUOMIOS TIUEsae (¢ V9
S NIQPUOAHOS TIRUGHS D v |9

Pucynok 7.1 — 30HbI pacnpocTpaHeHus y1apHOU BOJHBI IpH B3pbiBe TBC



3AJIAHUE

B pesynbpTare aBapuu Ha 00BEKTE MPOU3OIUIO IMOJHOE PA3PYIICHUE TEX-
HOJIOTHUYECKOTO 00OpYyAOBaHHUsI, COJEPKAIIero B3PhIBONOXKAPOOINACHOE Bellle-
CTBO, C MOCIIEAYIOIIMM €r0 Pa3JIMBOM HA CIUIAHUPOBAHHYIO TPYHTOBOE MOKPHI-
e (cM. opmyry 2.15).

Temmnepatypa okpyxatoriero Bozayxa 20°C, ckopoctb BeTpa He dosiee 1 m/c.

B teuenne 1 yaca nmpoucxoauno MCHapeHUE Pa3IUBIIETOCS OMACHOTO
BEIIECTBA U (POPMUPOBAHUE B3PBIBONOKAPOOMACHOU TONIMBHO-BO3AYIIHOU
cmecu (TBC).

J11s1 KOHCEPBATHUBHBIX PACUECTOB MPUHUMAEM, YTO 0Opa30BaAaHUE UCTOUHU-
Ka 3a)KUTaHMs ITpor301uio B eHTpe obmaka TBC.

[Tonb3ysick Gopmyrnoit 2.25, HEOOXOAUMO ONPEACTUTL MACCY UCTIAPHUBIIIC-
rocsi OIacHoro Beuectsa M..

Tpebyetcst onpeaenuTh napaMmeTpbl BO3AYIIIHON yIapHOU BOJHBI (M30BITOY-
HOE JTaBJICHHE U UMITYJIbC (pa3bl CHKATHA) HA PACCTOSHUU 7 OT MECTAa ABAPUU U OLIe-
HUTb MTOBPEKIACHUS 3/IaHUH, COOPYKEHUHN U NIEPCOHAIIA HA 33/ITAHHOM PACCTOSTHUH.

VcxonHble JaHHBIE TIPEICTABICHBI B Ta0uax 7.1 u 7.2.

Tabnuna 7.1
WUcxonuple nanHble
No O0BeKT OOnem BeniecTBa, | HamMeHnoBa- ArperaTHoe co-
BapHUaHTa YYaCTBYIOIIECTO | HUE OMACHOTO | CTOSHUE CMECH
B aBPUH, M BEIECTBA
1 [lnomaaka XxpaHeHus 500 m* JIA3TOIIMBO KugkocTth
PE3EPBHOrO TOMIMBA
2 EMKOCTh XpaHeHus: Me- 15 M Meranon Kunkocts
TaHoJja
3 PesepByapHbIil mapk 8000 m° Hedtp KugxocTtb
4 EMkocth cOopa u xpa- 15 m° Konpaencar Kugkoctb
HEHHUsI KOHJeHcaTa rasa
5 EMKOCTB XpaHEeHHs 5 Onopant Kunxocts
oJiopaHTa (3TaHTHOJIA) (aTanTHON)
Tabmuna 7.2
Ne T,K Cr, KT/M° P, Gr, KJK/KT r Okpymaroniee
BapHUaHTa klla IPOCTPAHCTRO
1 293 0,2 0,22 43419 100 Cpeae
3arpoOMOIKJICHHOE
2 293 0,2 12,8 23839 50 Cpenme
3arpOMOJKJICHHOE
3 293 0,2 66,7 44000 30 Cpene
3arpoOMOIKICHHOE




Oxonuanue Tadmunel 7.2

4 293 0.2 16,2 44000 60 Cpenre
Sal"pOMO)KJIGHHoe

5 293 0.2 21,5 44000 40 Cpenue
3arp0M0)KI[eHHO€

T — TemniepaTypa OKpyKaroIieil Cpesl;

C. — KOHICHTpaluus ropro4cro B CMCCH;

M, — Macca Toprodero BeliecTBa B o0Jlake, y4acTBYIOIIAs B CO3/IaHUH T10-
pakaromux (pakTopoB B3PHIBA;

¢r — yAenbHas TEIIOTa CTOPAHUS TOTUIUBA;

¥ — PacCTOSTHUU OT MECTa aBapHH.

Tabnuua 3.2
DrcneprHas Tadiuia U1 OnpeeneHus peskiMa B3PbIBHOTO NIPEBpAIEHH

Koace ropiodero ] [ Bun m;pymamm]cro "pﬂ;TpaHCTTﬂ -
BEILECTBA " : )
OskugaeMblil HANa3oH CKOPOCTH B3PLIBHOTO MPEBPaLlleHU
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6
Tabnuua 3.3
CBsi3b BEPOATHOCTH NMOpaskeHus ¢ NpoduT-pyHkimeii
P, % 0 | 2 3 4 5 6 7 8 9
0 2,67 | 2,95 3.12 3.25 3.38 3.45 3,52 3,59 3,66

10 3,72 | 3,77 | 3,82 | 3.86 3,92 3,96 4,01 4,05 4,08 4,12

20 | 416 | 4,19 | 423 | 426 | 4,29 4,33 4,36 4,39 4,42 4,45

30 4,48 | 4,50 | 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72

40 4,75 | 4,77 | 4,80 | 4,82 4,85 4,87 4,90 4,92 4,95 4,97

50 5,00 | 5,03 | 505 | 5,08 5,10 5,13 5.15 5,18 5,20 5,23

60 5,25 | 5,28 | 5,31 5,33 5.36 5,39 5,41 5.44 5.47 5,50

70 5,52 | 5,55 | 5,58 5,61 5.64 3,67 5,71 5,74 5,77 3,81

80 5,84 | 588 | 592 | 595 5,99 6,04 6,08 6,13 6,18 6,23

90 6,28 | 6,34 | 641 6,48 6,55 6,64 6,75 6,88 7,05 7,33

99 733 | 737 | 741 | 746 7,51 7,58 7,65 7,75 7,88 8,09



Professional
Штамп

Professional
Штамп


