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Ipunoxenune Ne7
Pacuer Bp10pocoB 3B Ha nepuoj 3KCIIyaTaluu
Pacuer BbIOpOCOB 3arpsi3HsilOIIUX BeulecTs npu oromiennu II'b.

Pacuer BBIOPOCOB 3arps3HSIONIMX BELIECTB B arMoc(epy OT KOTEIbHOH BBIMOJHEH I10
METOAMYECKOMY TOCOOuI0 «MeToauKa OmpeneseHls] BBIOPOCOB 3arps3HAIONIMX —BEIIECTB B
aTMocQepy NpH CKUTAHWU TOIUIMBA B KOTJIAX MPOU3BOAUTENILHOCTHIO MeHee 30 TOHH mapa B 4ac Hiu
menee 20 I'kair B yac», 1999r.

Hcrounnk 0001

TonjuBo - TPUPOAHLIN ras.

[To macmopTHRIM JaHHBIM YaCOBOM pacXo;] TOILIMBA 0,85M3/qac

0,000236Mm°/cex
0,5726 kr/u;
0,159r/cex

I'omoBoii pacuer raza. 5773,2 M3/FO,Z[ ni 3889kr/r

[notrocts rasa  0,6737xr/m°

TennorBopHas crnocoOHOCTH 7922 KKa/M° = 33,178MI[>K/M3

JIbIMOBBI€E Ta3bl OTBOJAATCS B UHIUBUAYATBHYIO TBIMOBYIO METaUIMYECKYIO TPYOy:

BBICOTA H=3,0m

JTuaMeTp 0,2 m

00BEM JIBIMOBBIX T'a30B 0,0031 M/cek

TEMIIEpPATypa ra30BO3IYIIHON CMECH Ha BBIXOJE U3 ALIMOBOM TpyOsl 60°C
Oxcup yriepoaa:

Mco = 0,001 *B * C, *(1-04/100), T/rox
Mco = B* C,, *(1-04/100) r/cek,
rie:
B - konuyecTBO M3pacxo0BaHHOTO TOIINBA, M/cex (TLIC.M3/FOIL);
04 - IOTEPH TETUIOTHI OT MEXAHHMYECKON HETOIHOTHI cropanusi, % q4=0
Co - BBIXOJT OKHCH YTJIEpO/ia IPU CKUTAHUU TOTLIUBA, F/M3, K/ THIC.M
Ceo= Qz*R*QI
rie:
(3-TIOTEPH TEIIOTHI BCIEACTBHEC XUMUIECKOW HETIOJTHOTHI CropaHus ToruuiBa, % (0,2)
R - xoadduumeHT, y4uTHIBAIOIINUN OO MOTEPH TEIUIOTHI BCJCICTBHE XUMHYECKOW HETIOJIHOTHI
cropanus Torumaa = 0,5
QI - HU3IIAs TEIJIOTa CrOPaHUs HATYPAIBHOTO TOTLIHBA.
Qi = 33,17M]x/M° = 49,235M JIx/Kr
Cco=0,2*%0,5*33,17 = 3,317
B=0,000236M°/cex
B=5,773 TEbIC. Mo/T

M., =3,317*0,000236 * (1-0/100) = 0,00078r/cex

M., =0,001*3,317 * 5,773 * (1-0/100) = 0,019151/r

JAunoxcun azora:

BasoBerit BEIOpOC OKCHAOB a30Ta ornpeaensercs mno hopmyre:

MNOX=B*Qi * Knox™ Bk*Bt*BOﬂ*(l-BI’)* (|-66)*kn, T/TON

B - xonnyecTBO N3pacxoA0BaHHOTO TOIUIMBA, M /CEK (TLIC.M3/r0)1);

Kxox - yZIepHBIN BEIOPOC OKHMCIIOB a30Ta MPH CKUTAHWU TOTUTMBA, T/M /I 171 BOJOTpEHHBIX KOTJIOB;
Bk- 6e3pazmepHblit KO3QHUIMEHT, yIUTHIBAIOMINHN PHHIUIUAILHYIO KOHCTPYKIIUIO TOPEIIKH;

Bt - 6e3pazmepHbIil KOAIDPHUITUEHT, YIUTHIBAIONIUN TEMITEpaTypy BO3yXa, T0aBaEMOT0 Ha TOPEIIKY;
Bt=1+0,002(ts-15), te=16°C pt=1,002
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o - Ge3pasmepHbIil KOI(DOUIMEHT, YUUTHIBAIONIUI BIMsSHUE HM30BITKA BO3yXa Ha 0Opa3oBaHHE
okucioB a3oTa. fa=1,05;

Br - 6e3pa3mepHbIi KOIDOUIMCHT, YIUTHIBAIOLINI BIUSHUE IUPKYIISIUN JIBIMOBBIX Ta30B;

O - Oe3pa3zmepHBIl KOAP(GUIIMEHT, yYUTHIBAIOIIMIA CTYNEHYATHI BBOJ BO3JyXa B TONOYHYIO
TOPEJIKY;

kn - koadduruent nepecuera npu pacuere r/cex kn=1, npu pacuere /7o kn=10

Knox= 0,013 *V Qt + 0.03, e

Qrt - dhbakTuyeckas TeroBas MomHOCTh ropenku Qt = 0,01MBT

Knox= 0.013 * 0,01+ 0.03 = 0,0313

B=0,000236Mm%/cex

B=5,773 THIC. Mo/r

M nox. = 5,7773*33,17 * 0,0313*1*1 * 10 =0,00599/rox

M nox= 0,000236*33,17*0,0313 *1*1 = 0,00024 r/cex

ben3anupen:

CyMMapHOe KOJHMYECTBO OCH3alMpeHa, MOCTYHAIIIEro B atMocdepy ¢ ABIMOBBIME Ta3amu (T/cek,
T/TON ), oTpeaenseTcs o Gopmyiie:

Mgn = c*V*B*107° (1/1),

M wp = C*V*B.,e *0,278*10° (v/c)

rjae B - KomnyecTBO U3pacxoI0BaHHOTO TOTUIMBA, T/4ac (T/TOx)

C — KOHIIeHTpaLKs OeH3[a]Iupena B MI/M° B CyXUX IPOYKTAX CrOPAHHS [IPHPOJHOTO Ta3a Ha BBIXOLE
U3 TOMOYHOH 30HBI BOJOTPEWHBIX KOTJOB. [Ipn ko3dduimente m30ObiTka BO3ayXa B MPOAYKTaX

CrOpaHus Ha BBIXOJ1€ U3 TONKH o,—1,05+1,25 ona onpenensiercs mo Gopmyse:
R(0.11*q,— 7.0)

rJie qy— TEIUTOHATPSKEHHE TOMOYHOT0 06BbeMa (KBT/M®), GepeTcst I3 TEXIAcopTa KOT/Ia;

K, — ko3¢ dunmenT, ydauThIBarouil BIUSHUE HAarpy3Ku KOTJa Ha KOHIIEHTpaluio OeH3NHUpeHa B
MPOAYKTaX CrOpaHus; onpeaessiercs no rpaguky;

K, — Ko3QPHUIUeHT, yIUTHIBAIOINI BIMAHUE PEHUPKYISALHMH JIBIMOBBIX T'a30B Ha KOHIIEHTPALIUIO
OeH3MUpeHa B MPOJIyKTax CrOPaHUs; ONpeeNsieTcs Mo rpaduky;

Ker - xoapounueHT, y4yuTHIBAIOIIMN BIHMSHHUE CTYNEHYATOrO CHKUTaHUS Ha KOHILIEHTPAIHIO
OeH3anupeHa B MPOIYKTaX CrOPAHUs; ONpeesieTcs 1Mo rpaduKy;
UucneHnHble 3HaYeHUs K03()PUIIMEHTOB CBEICHbI B TA0IHILY.

TenoHANpsHKEHHE TOMOUHOr0.00eMa qy 1400 kBT/M®
Koadpdunment K, 1,0
Koaddunumenr K, 1,0
Koadpdumment K, 1,7
Koaddurment o 1,05
1(0.11*1400-7.0)
¢=10% e 1*1*1,7 = 0,000043mr/m°
o35(1.05-1)

O6T)€M CyXI/IX JOBIMOBBIX I'a30B onpenensum 110 ypaBHeHmo
V=V’ + (a-1)V°,
rae V°r u V® — 00beMbl JBIMOBBIX Ta30B M BO3JyXa COOTBETCTBEHHO IMPH CTEXHOMETPUYECKOM
cxuranuu 1 M° rasa.
V° =0,0476 [0,5CO + 0,5H, + 1,5H,S + =(m+n/4)CH,— O] =
= 0,0476[(1+4/4)98,7+(2+6/4)0,35+(3+8/4)0,12+(4+10/4)0,06 — 1,225*100] = 3,6707
V°.=0,01[CO, + CO + H,S + ¥mCp,H,] +0,79 V° +N»/100 =
=0,01[0,1+1*98,7+2*0,35+3*0,12+4*0,06]+0,79*3,6707+0,67/100 = 3,9066
V = 3,9066+(1,2-1)*3,6707=4,64074

B=0,00057261/1ac
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B=3,8891/r
Mg, = 0,000043*4,64074*3,889%10° = 0,8*10°° (1/rox)
Mon p = 0,000043*4,64074*0,0005726*0,278*10°° = 0,3*10™ (r/c)
CepHucTblid aHTHAPU]
M;o2 = 0,02BSr (l'n/SOZ)(l'n//SOZ), rae
Sr -conepikaHue cepbl B TOIUTMBE HA pabodyro maccy, %o.
[Tpu HaJIMYKMK B TOTUIMBE CEPOBOAOPOA
Sr=Sr+0.94 * H2S
H2S - cogepxanue cepoBojopo/ia B TOIIMBE Ha pabouyro Maccy,%
B - pacxon TomnmBa (r/cex, 1/To)
1'so2 - OIS OKHCIIOB CEpbl, CBA3BIBAEMbIX JIETyUeil 30110 B KOTIIE, % 1'se2 = 0
1’502 —IOJIS1 OKHCIIOB CEpbI, YIABIMBAEMBIX B MOKPOM 30JI0YJIOBHTEINE 1 502 = 0
B=0,159r/cex
B=3,8891/roxq
Sr -conepikaHue cephl B TOIUIMBE Ha pabouyro maccy, %. Sr=0,001
H2S - conepxanue cepoBojopo/ia B TOIIUBE Ha pabouyro Maccy,% , H2S = 0.001
Sr=0.001+0.94 *0.001 = 0.00194
M so2= 0,02*0,159*0,00194 * (1-0) * (1-0) = 0,0000062 r/cek
Mso2 = 0.02 * 3,889 * 0.00194* (1-0) * (1-0) =0.000157/rog

Tabauua BHIOPOCOB 3arpsA3HAIOIIKNX BellecTB 0T npu c:kurannu raza B [II'G.
HUctounuxk 0001.

HaumenoBanue Bri6poc, r/cek Bri6poc , 1/ron
Oxucs ymepona 0,00078 0,01915

JIByokuCh a3oTa 0,000192 0,004792

Okuch a3oTa 0,0000312 0,0007787
CepHHCTBIN aHTUAPU]L 0,000062 0,00015
BemzanupeH 0,3*10"° 0,8*10°
Hcrounnk 0002

Pacuer Bp10pocoB 3B npu miianosBom peMonTe TuHUM peayuuposanus B IIT'b
JInvHa IMHAK peaynupOBaHUs L=5wm

JlnameTp JIMHUK peayLUpPOBaHUS HA=0,1m

O6Bem V=0,04m°
HomuHnaneHOE BBIXOAHOE TaBJIEHUE P =3 kre/em® (0,3 MIla)
Temneparypa raza T'=283 rpan. K
[InoTHOCTH Taza p=0,689 Kr/m°
Conepxxanne CIIM B raze m=0,022 r/v’
ATMOc]epHOe 1aBiIeHHe Py = 1,033 krc/em? (0,1 MITa)
Temmneparypa Bo3ayxa To=293 rpan. K
KonnuecTBo MHMN peayliMpoBaHus N=2

KonuuectBo peMOHTOB n=1pa3Broa

Bpewmst BeiOpoca T=2 ceK

[namerp cBeun d=50 Mmm

ITnomwane ceyeHUs cBEUN f=0,0019 M

KoaddurmeHT ckMMaeMOCTH TPHUPOJHOTO Ta3a Z OIpeaemnseTcss MO OCPEIHEHHBIM 3HAaYCHHSIM
JIaBJICHUS U TeMIIepaTyphbl

0,0241-P,,

Z=1- =0,996

rae t=1-1,687,,+0,7877, +0,01077,, ;
P, n T,, - IpuBeICHHBIE JABIICHUE U TEMIIEPATypa, ONPEIEIAI0TCA 0 GopMyaam
P,y = PelPyy
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Ty = Tepl T
P, u T, - cpenHue naBleHUe U TEMIIEpaTypa rasa, kre/em? u rpan. K;
P, v T,y, - KpUTHYECKHE JIABIIEHUE U TeMIlepaTypa rasa: P, = 47,32 kre/em? = 4,7 MITa n
T, = 190,66 rpan. K.
KomuuectBo raza V, (M3) IpU  OMOPOXHEHUU JIMHUM PEAYLUPOBaHUS (TEXHOJIOTMYECKOTO
obopynoBanus) B atMochepy B COOTBETCTBHH ¢ [ 14] onpenensercs o ¢popmysie
V-P.T,

rie V - reoMerpuyeckuii 00beM JMHUM pEeIyLUpOBAaHUS, H3MEPUTEIBHOW JIMHUM, y4YacTKa
ra3onpoBoJia, TEXHOJOTMYECKOT0 OOOpYAOBaHHUSA, OMNOPOXKHSAEMBIX IMEpell PEMOHTOM WU
OCBHJICTEIECTBOBAHHEM, M,

P.y, T.n - NaBIeHUE W TEMIIEpaTypa MPU CTaHIAPTHBIX ycinoBusax (P., = 1,033 KFC/CMZ, Tem =
293,15 rpan.K);

P, T - pabouee naBieHue u Temmneparypa (mepea onopokHeHHuEM ), kre/em?, rpaz. K;

Z - k03 PUIHUEHT CXKIMAEMOCTH ra3a mpu pabovmx mapaMerpax.

V.=0,121 4

OGwemusii pacxox 0,121 M*/1800 ¢ = 0,000067 m/c, tae 1800 ¢ - mepwon ocpemHeHus (B
cootBerctBun ¢ OHJI-86).
Maccossiii BeIOpoc MeTana u CIIM — 3aimoBbie BHIOPOCHI:
Mey = 0,000067 - 0,689 - 10° = 0,0462 r/c;
Mcmv = 0,000067 - 0,022 = 0,0000015 r/c.
Banoswslit BeIOpoc Metana u CIIM:
Ger=V.-p-N-n-10%=0,00017 t/rox;
Geme=V.-m-N-n-10°=0,53 - 10°1/ron.
daktuyeckass o0beMHasi CKOpocTh BbeiOpoca - 0,121 M 1 2 cek = 0,061 m%/cek, CKOpOCTh BbIOpOCa
(0,061 > /cex) / 0,0019 M? = 32,1 m/cek.

Hcrounux 0003.

Onenka MaKCMMAJIbHO BO3MOKHBIX ABAPHHHBIX BHIOPOCOB NPHUPOIHOIO0 ra3a (yre4ex) or

3aMopHo-peryJupylouieii apmarypsbl.

KoHcTpyKkius 3an0pHOM, peErylIupyromeld apMaTypsl U IPEJOXPAaHUTEIbHBIX YCTPOWCTB HA T'a30BbIX
CeTsIX JOJbKHA oOecreunBaTh FepMETUYHOCTh 3aTBOPA HE MeHee Kitacca «By.
VY Teuku raza BO3MOXKHbBI B aBApUUHBIX CUTyalUsX !
ABapuiiHble BBIOPOCHI HE HOPMHPYIOTCS, @ pacdeT MaKCHMalbHO Pa30BOr0 BeIOpOCa OMpeENesieTcs
JUIS BBITIOJIHEHUS pacdyeTa PACCENBAHUS B aBaPUITHOM PEKUME.

YceraHoBKA OTK/IIOYAIOIIMX YCTPOHCTB HA MPOEKTHPYEMbIX Ia3011POBOAAX

Cpennero naBiieHUs

Hanzemusie cranbhble 3a1Brxku Mapku 30cn4 1wx: D80 [Biig

Huzkoro napieHus

Kpan mapoBoii jyist mogzemuon ycranosku @100 L.
Hanzemnsie cranbubie 3a1Brxku Mapku 30cn4 1wx: D50 SmiT.
D80 18mT. 31
?100 Omr.
1’200 21rT.

Bcero: 36
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OObembl aBapuiHBIX BBIOPOCOB (yTedek) rasa (T/c) OT 3alopHO-pEeryaupyloliell apMaTypsl

(paHIEBBIX COEMHEHUH U YIIJIOTHEHU) 10 UX JIMKBUAALUY ONPEAEIISAIOTCS 10 hopMyiie
M=A*c*a*n *n,r/c

rae A - pacueTHas BeJIMYMHA aBapuHHOTO BBIOpoca (yreuku), pasHa 0,021 kr/4 = 0,0058 r/c;

C - MaccoBasi KOHIICHTPALIUS 3arps3HSIOIIEr0 BEIIeCTBA B IOJIAX eIWHUIIBI: MeTaHa - 0,97 onopaHTa -

CIIM - 0,000023;

a - pacyeTHas J0J1s YIIJIOTHEHUH, MOTEPSBIINUX CBOIO repMeTuYHOCTh: 0,293;

Ny - o0111ee KOJIUYECTBO €AMHUIL 3alI0PHO-PEryIupytoleil apmatypsl: 36;

N2 - KOJIMYECTBO (hIaHIIEB HA OJTHOM 3alIOPHOM yCTpPOICTBE: 2;

T - YCPEAHEHHOE BpeMs OJKCIUIyaTallud 3allOpHO-PEryJMpyIoUled apMaTrypsl, HOTEpsBIICH

IepMETUYHOCTbD, Y.

[ToncraBuB 3HaYeHUs B OPMYILY, TOTyUUM:

Mcy, =0,0058 * 0,97 *-36 *-2 * 0,293 = 0,118686 r/c;

Mcw = 0,0058 *:0,000023 * 36 * 2 * 0,293 = 0.28*10™ r/c.
OGbemublii pacxox: 0,1 m>/cek.



