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1. BBEAOEHUE

1.1. Hacroawwni SOKyMEHT:

— paspabotaH B cooTBeTcTBUM C 3akoHOM Poccuiickon denepa-
unn «O6 oxpaHe OKpy»KatoLlen NPUPOAHON Cpedbl» C Lenblo nonyye-
HVS AaHHbBIX O BbIOpOCAaxX 3arps3HSAOLLMX BELWECTB NPU CKUraHUM no-
NyTHOro HE(PTAHOrO rasa Ha (pakenbHbIX YCTaHOBKAX;

— ycTaHaBnuBaeT METOAMKY pacyeTa napameTpoB BbiOPOCOB 3a-
rPSA3HSIIOLLMX BELECTB OT (hakernbHbIX YCTAHOBOK pa3HOro Tuna;

— pacnpocTpaHsieTcsl Ha bakernbHble YCTAHOBKW, 3KCMnyaTupye-
Mble B COOTBETCTBUM C AENCTBYIOLLMMU NPOEKTHLIMU HOPMaMu;

1.2. Paspabotuvkn gokymeHTa: kaHg. ¢pms.-maT. Hayk Munses B.B., kaHa.
reorp. Hayk bypeHuH H.C., kaHa. dwms.-mat. Hayk EnvceeB B.C. kaHa. ¢u3.-mar.
Hayk 3uB A.[., kaHa. TexH. Hayk [m3auTanHoBa M.P., kaHg. TexH. Hayk TypbuH A.C.

2. CCbUIKMN HA HOPMATUBHbBIE JOKYMEHTbI.

2.1. TlpaBuna ycTtponcTea u 6e3onacHomn akcnnyatauun gakenbHbIX CUC-
TeM, yTBepXaeHHble [locroptexHansopom Poccun ot 21.04.92.

2.2. TOCT 17.2.1.07-77. OxpaHa npupoabl. ATmocdepa. Meteoponoru-
Yyeckne acnekTbl 3arps3HEHUs U NPOMbILLIEHHbIe BbIOpoChl. OCHOBHbIE TEPMUHbI
1 onpegeneHuns.

2.3. OH[I-86. MeTtoauka pacyeTa KOHLUEHTpauui B aTMOCEPHOM BO3Ay-
Xe BpPeAHbIX BELECTB, coaepaLlmxcs B Bblopocax npeanpustui.

3. OCHOBHBbIE MOHATUA U ONPEOEJIEHUA.

3.1. dakenbHas ycTaHOBKa - YCTPOWCTBO AN CXKUraHus B aTmocdepe,
HEMpUrogHoro Ans UCMosb3oBaHUsA B HAapOAHOM XO3SIMCTBE, NOMYTHOro HedTA-
Horo ra3a (MHI); AsBnseTca OAMHOYHBIM UCTOYHUKOM 3arpsi3HEHNst aTMocdepsbl.

3.1.1. BbicoTHasa hbakenbHas yCTaHOBKa - yCTaHOBKa B KOTOPOW nogaya
MHI nog AaeneHWem B 30HY rOPeHUs NPOU3BOAWUTCH MO BepTUKanbHoMy da-
kenbHoMy cTBony (Tpy6e), BuicoTon 4 M 1 6onee.



3.1.2. Topu3oHTanbHas akenbHas yCTaHOBKA - OTKPbITbIN ambap c no-
Aadein nNonyTHOro HedTAHOro rasa nog, AaBfieHNEM B 30HY FOPEHUst NO ropuU3oH-
TanbHOMy (pakenbHomy cTBony (Tpybe); KOHCTpykuus ambapa obecneunBaeT
BbIXOZ, ropswero ¢gakena B atmoccepy nog yrnom 45°,

3.2. [lpoaykTbl cropaHus NONyTHOro HeTAHOro rasa, nokuaawowme a-
KEmNbHYI YCTAHOBKY, a TakkKe HecropeBlUME KOMMOHEHTbI, SIBNSATCA NOTEHUU-
anbHbIM UCTOYHUKOM 3arpsi3HEHUSI OKpy>KatoLwen atMmocdepbl BpeAHbIMU BeLLe-
cTBaMu.

KayecTBeHHass u KONMUYECTBEHHAs! XapaKTEPUCTUKM BbIOGPOCOB BpeaHbIX
BELLIeCTB onpeenseTca TUNOM 1 napameTpamu pakenbHOM YCTaHOBKU U COCTa-
BoM cxuraemoro MHI".

3.3. KOHCTpyKUuMKN BbICOTHbIX U FOPU3OHTasNbHbIX (PaKENbHbIX YCTaHOBOK
obecneynBaloT GeccaxxeBoe ropeHue NonyTHOro HedpTAHOro rasa Npu BbIMOMHe-
HUKM ycTaHoBrneHHoro «lpasunamu ycrtponctea u 6esonacHown akcnnyaTtauum
hakenbHbIX cuctem», yTB. [ocroptexHagsopom P® ot 21.04.92 cnepytoulero
YCMOBUS: CKOPOCTb UCTEYEHMS CXKMraeMoro rasa AofmkHa npesbiwaTtb 0.2 OT cKo-
pOCTM pacnpocTpaHeHus 3ByKa B rase.

3.4. [Ans oueHKu MakCcumarsibHbIX MPU3EMHbIX KOHLEHTpaLMN 3arpsa3Hsio-
LKnX BeLLeCTB B aTMocdepe, UICTOMHUKOM KOTOPbIX SIBASIOTCS (pakenbHble ycTa-
HOBKW, HacToslas MeToauka npeaycMaTtpuBaeT BbINOSIHEHWE pacveToB Cre-
Aylowmnx napameTpos:

MOLLHOCTM BbIBpOCa BPeAHbIX BELLECTB;

— pacxopa BbibpackiBaeMon B aTMOCepy ra3oBoi CMecH;

— BbICOTbI MICTOYHMKA BbIOpOCa Haa ypOBHEM 3eMnu;

— CcpefHen CKopoCTU NOCTYNNEHNs B atMocepy razoBon cmecw;

— TemnepaTypbl BbibpacbiBaeMon B atMOcdhepy ra3oBoi CMeCH.

4. WNCXOAHbIE OAHHbIE

4.1. TpoeKkTHble XapakTepucTukn chakenbHON yCTaHOBKM
do — AvameTp BbIXOAHOrO conna, M;
hs — BbICcOTa hakenbHON Tpybbl (419 BLICOTHLIX PaKeNbHbIX YCTAaHOBOK) , M;

h; — paccTosiHMe OT BbIXOAHOrO conna Ao ypOBHSA 3eMnu (415 ropn3oHTanb-
HbIX (pakenbHbIX YCTAHOBOK), M;



(hy > 0 ana Tpyb, NPONOXKEHHbIX Bbille YPOBHS 3eMnu 1 Nr<0 B NPOTUBHOM
cny4ae);

la — paccTosiHMe OT BbIXOAHOMO COMma [0 NPOTUBOMOMOXHOW CTeHbl ambapa
(ans ropusoHTasbHbIX (pakesbHbIX YCTAaHOBOK), M.

4.2. N3mepsiemble xapakTepUCTUKU

4.2.1. O6bemHbin pacxog Wv (M3/c) cxuraemoro Ha dpakenbHON YCTaHOBKe
MHr;

4.2.2. CkopocTb ucteuenus MNHI U, m/c.

4.2.3. CocraB cxuraemoro MHI V; (% 06):

meTaH CHy;

— 9a1aH CyHg;

— nponaH C3Hg;

— BytaH C4Hyy;

— neHTaH CsHyy;

— rekcaH CgHyg;

— rentaH C7Hyg;

— asoT Ny;

— Aaunokeung yrmepoga COy;

— ceposogopog H,S (n/vnu mepkanTaHbl).

5. OLEHKA NMPOU3BOOUTENBHOCTU ®AKEIbHON
YCTAHOBKU

5.1. O6beMHbIit pacxoq W, (M%c) u ckopocTb uctedeHuss U (M/c), Cxu-
raeMoro Ha hakenbHoW yCTaHOBKE MOMNYTHOrO HE(OTSHOIrO ra3a U3MepsieTcs 9KC-
nepvMeHTanbHo, NMbo, Npu OTCYTCTBUM NPSAMbIX n3MepeHun, W, paccuntoiBaeT-
cs no copmyne:

WV = 0785U : dg (5.1.1)



roe U - ckopocTb uctedenus MNHI 13 BbixogHoro conna dpakensHon ycrta-
HOBKW, M/C (N0 pesynbTatam usmepeHun); do - AMaMeTp BbIXO4HOro conna, M (no
NPOEKTHbIM JAaHHBIM (DAKENbHON YCTaHOBKMN).

Mpu OTCYTCTBMU NPSIMbIX U3MEPEHUIA CKOPOCTb UCTedeHnss U npuHumaeTcs
B cooTtBeTCcTBUMN C «[lpaBunamu yctpoinctea u 6esonacHon akcnnyatauun da-
KenbHbIX cuctem» 1992 r. paBHOW Npu NOCTOSIHHbIX cOpocax:

u=02-U,_ (5.1.2)

npu NepUoOaNYECKNX U aBapuiHbIX copocax:
Uu=05U,_ (5.1.3)

roe Ug - cKopocTb pacnpoctpaHeHus 3Byka B [HIT, paccumTtbiBaemas co-
rnacHo MNpunoxexuto I,

5.2, Maccosbin pacxog W, (kr/4) cbpacbiBaemoro Ha akenbHon ycra-
HOBKe rasa paccyuTbiBaeTcs no popmyne:

W, =2826-U -d; - o, (5.2)

roe Pr - nnoTtHocTb MHI, kr/m3, (M3MepsieTcs aKCnepUMEHTanbHO, NGO

paccuuTbiBaeTcsA No o6beMHbIM gonam V; (% o6) u nnotHocTam O; (kr/m3) Kom-
MOHEHTOB - cM. lMpunoxeHune A.

5.3. O6bLeMHbIl pacxoa NPOAYKTOB CropaHusi, NOKMAAMLWNX (haKenbHYIo
yctaHosky, Wy, (M%/c):

273+ T,

Wop =W, -V 273 , (5.2)

roe \M/ - 06beMHbIN pacxog (M/C) cxuraeMoro Ha hakenbHOW yCTaHOBKE
MHI, paccuutbiBaemeln no popmyne (5.1.1);

VHC - 06beM NpoAyKToB cropanus (M3/m°3), paccunTbiBaeMbli o hopmyne
3 MNpunoxeHus B;

T, - TeMnepaTypa ropeHusi, paccumTbiBaemasi corniacHo n.8.3.



6. PACYET MOLUHOCTU BblIBPOCOB BPE[HbIX
BELLECTB B ATMOC®EPY

6.1. PacyeT U3MKO-XMMUYECKUX XapaKTEPUCTUK CXHUraemoro nonyTHOro
HedTaHOro rasa.

6.1.1. PacyeT nnotHocTu Pr , kr/m* (popmyna 1 MpunoxeHus A).

6.1.2. PacueT ycnoBHON MOMEKYNAPHON macchl Wr, Kr/monb (dopmyna 2
MpunoxeHus A).

6.1.3. PacuyeT MaccoBoro cogepxxaHus XMmMnM4eckux anemeHTos (% macc.)
B MHI (cbopmynbl 3 u 4 MpunoxeHus A).

6.1.4. PacyeT uucrna aTtoOMOB 3MEMEHTOB B YCMOBHON MONEKYNSpPHON
dopmyne MHI (dbopmynbl 5 1 6 MNpunoxenus A).

6.2. PacuyeT PU3NKO-XMMUYECKMX XapaKTEPUCTUK BAXXHOTO BO3ayxa.

[nsa 3agaHHbIX METEOYCMNOBUIA:
— TemnepaTypa t°, C;
— pasnexue P, MMm.pT.CT;
— OTHOCUTENbHAsi BNAXXHOCTb @ (B A0NSIX Ui %).
6.2.1. OnpegeneHne MaccoBoro enarocogepxaHusi d (Kr/kr) BRaXHOro
Bo3gyxa no Homorpamme (MpunoxeHue B1).

6.2.2. Pacyetr maccoBbix [ONEN KOMMOHEHTOB BO BNAXHOM BO3Ayxe
(cbopmynel 2 n 3 MNpunoxenus b).

6.2.3. PacuyeT konnyectBa aTOMOB XMMMWYECKMX INIEMEHTOB B YCIOBHOW
MONEKyNsSpHON hopMyre BniaxkHoro Bosayxa (tabn.3.Mpunoxexus b).

6.2.4. PacyeT nnoTHocTu BnaxHoro Bosayxa Lp.p., krim® (cbopmyna 5
Mpunoxexns bB).

6.3. PacyeTt CTeXnoMeTpu4ecKon peakunn ropeHunsi NonyTHOro HedpTAHO-
ro rasa B aTMmocdepe BraxXHOro Bo3ayxa.



6.3.1. PacuyeT MOnbHOro crtexvoMeTpuyeckoro koadcpuumeHta M (cop-
myna 2 MpunoxeHus B).

6.3.2. Onpe/.'l,eneHme TEOpPETUYECKOro Komnun4yectesa BIaXXHOro BO34yxa

VB_B_ (M*/M%), Heobxoaumoro ans nomHoro cropauua 1 m® MHI (n.3 Mpunoxe-
Hus B).

6.3.3. PacuyeT konuyecTtBa NpPOAYKTOB CropaHus Vn_n_ (m*m3), obpa-

3YIOLLINXCA NP CTexnoMeTpuyieckom cropanum 1 m* MHI B aTMocepe BnaxHoOro
Bo3gyxa (dpopmyna 3 NpunoxeHus B).

6.4. T[lpoBepka BbINOMHEHWUS YCNOBUA ©GeccaXXeBoro ropeHusi NonyTHOro
HeTAHOro rasa Ha (pakenbHON yCTaHOBKe.

6.4.1. Pac4yeT cKOpoCTM pacnpoCTpaHeHus 3Byka B CXKUraeMomn rasoBoWn
cmecn Ugzg (m/c) (chopmyna 1 Mpunoxexuns I unu rpacpukn 1 - 4 MNpunoxexus IN).

6.4.2. TpoBepka BbINOMHEHUS YCMOBUS GECCAXKEBOIO rOPEHUS:

chm 2 0'2'U3B (6.1)

6.5. OnpepgeneHve ygenbHbiX BbIOPOCOB BPeAHbIX BELIECTB HA eAnHULYy
MaccCbl CXXMraemoro nonyTHoro HedhTAHoOro rasa (Kr/kr).

6.5.1. [Ona oueHOK MOLLHOCTM BbIOPOCOB, OKCMAA Yrnepoga, OKCUAOB
asoTa (B nepecyeTe Ha AMOKCKUA a30Ta), a Takke Caxu B Cryvyae HeBbINOSMHEHUSA
ycnoBust 6eccaxeBoro CXXUraHust UCMOSb3YHTCA ONbITHbIE 3HAYEHUS yAENbHbIX
BbIOPOCOB HA €4UHWLY MacCbl CXUraeMoro rasa [4], npeacTaBneHHbIE B HUXeE-
crnegytowen tTabnuue:

Tabnuua 6.1
YpaenbHble BbIOpoch! (Kr/Kr) BeccaxwuBoe cxuraHvne CmmraHmeé:a)BKI;:,u,eneHmeM
dco 2.102 0.25
Onox 310° 2.10°
Qecaxu - 3-1072
6eH3(a)nupeH 210 8-10™

B cnyyae cxwuraHusi cepocofepkallero MonyTHOro HeTAHOro rasa yAenbHbIi
BbIGpOC Anokcuaa cepbl paccunTbiBaeTCs No hopmyne:



B S
qSOZ - :u&)z (6.2)
r

roe ,Ugo2 - monekynspHasa macca SO,, U - ycrioBHas MonekynspHas macca

roptoyero, S. KONMYECTBO aTOMOB Cepbl B YCNOBHOWN MONEKYNAPHON dopmyne nonyT-
Horo HedTsiHOro rasa (cm. Mpunoxenusa A, Al).

Mpu HeobxoanmocTn onpegeneHns Bolopocos CO,, N2, O, H,O cnepyeT pykoBo-
AcTBoBaTbCA hopMynamm, NPMBOAUMBIMU B Npunoxexun E.

BpeaHble BelecTBa Npu CXXMraHMm nonyTHoro HedpTAHOro rasa nonagatT B aTMO-
cdepy Takke 3a cyeT Hepgoxora rasa. KoaddpuumeHT Hepoxora onpegensietcs unu
3KCMnepuMeHTanbHo Ana dakenbHbIX YCTAHOBOK OnpeAeneHHON KOHCTPYKLUUKU, unn no-
naraetcs paBHbiM 0.0006 npu 6eccaxeBom cxuraHum n 0.035 B npoTMBHOM criyyae.

YpenbHble BbIGpPOCH! YrneBoAopoaoB (B NepecyeTe Ha MeTaH), a Takke coaepxa-
LUMXCS B ra3e CEpPHUCTbIX COEAUHEHNI, TaKMX Kak CEPOBOAOPOL M MepKanTaHbl, onpe-
AenstoTca no obuei popmyne:

(Ya. Bbibpoc) - 0.01*(koadp. Hegoxora)*(maccoas gons B %) (6.3)

7. PACHET MAKCUMAIJIbHbIX U BAJIOBbIX BbIBPOCOB
BPEOHbIX BELWWECTB

7.1. PacyeT makcumarnbHbIX BbIOPOCOB BpeHbIX BeLecTB B (r/Cek):

W, =0.278-q, ‘W,

: (7.1)

rae 0; - yAenbHbl BbIOPOC i-ro BpeAHOro BeLecTBa Ha eAMHULY MacCbl CXU-
raemoro rasa (kr/kr) (Mpunoxenue [);

Wy - MaccoBbIn pacxop, cbpacbiBaeMoro Ha cpakenbHon ycTaHoBKe rasa (Kr/4ac)
(cm. dopmyny 5.2).

7.2. Pacuet BanoBbix BbIGPOCOB BpeaHbIX BELLECTB 3a rog (T/roa):
W, (t) = 0.001-q, W, -t -

roe obosHaueHust Te Xxe, YTo M B N.7.1, a t - NPoAOMKNTENBHOCT PaboThl ¢a-
KENbHOI# YCTAHOBKW B TEYEHUE roga B Yacax.
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8. PACYET NAPAMETPOB ®AKENIbHOW YCTAHOBKMU KAK
NOTEHUWUAJIBHOIO UCTOYHUKA 3ATPA3HEHUA
ATMOC®EPbDI

8.1. PacuyeT BbICOTbI MCTOYHMKA BbIOpOCA 3arpsa3HAOWMUX BELLECTB B aT-
mMocdpepy Hag ypoBHeM 3emnu, H (v)

8.1.1. [1nsa BbICOTHbIX (aKemnbHbIX YCTAHOBOK:
Hg=hg+ L, 8.1)

rae hB (m) - BbicoTa chakenbHoW Tpybbl (yCTaHaBNMBaeTCHA MO MPOEKTHbIM AaH-
HbIM BbICOTHOW haKernbHOW YCTaHOBKN);

L@ (m) - anvHa cakena (paccynTbiBaeTca no dopmyne (1) MNpunoxexns XK, nu-
60 onpegensieTca no Homorpammam MNpunoxeHns >K).

8.1.2. [ns ropn3oHTanbHbIX pakenbHbIX YCTAHOBOK:

H, =0707-(L, -1, )+h.

(8.2)

roe Ia (v) - paccTosiHue oT conna Tpybbl 4O NPOTMBOMNOMOXHON CTEHbI ambapa;

hr (M) - paccTosiHMe BbIXOAHOrO COMMa OT YPOBHS 3eMNK (CO 3HAKOM «MJIHOC»,
ecnu Tpyba BbiLLE YPOBHS 3€MMM, K CO 3HAKOM «MUHYC» B MPOTUBHOM Crly4ae);

0.707 - ko3hpMLMEHT, yYNTLIBAIOLLMIA Yron OTKIIOHEeHNA dbakena oT BepTuKanu.

8.1.3. [OnwuHa chakena paccuntbiBaeTca cornacHo lMpunoxeHuto XK.

8.2. PacyeT pacxopja u cpefHei CKOPOCTM MOCTYNfeHns B aTmocdepy
ra3oBow cmecu (NPOAYKTOB CropaHus)

O6beMHbIi pacxof NPOAYKTOB CropaHusi, MoKMAalLWmUX hakernbHYl YCTaHOBKY,
Wppe (M3/c) paccunTbiBaeTcsi no copmyne (5.3).

CpefHsas cKopoCTb MOCTYMeHUs B aTMocdepy MPOAYKTOBCTOPaHWUS MOMYTHOroO
HedTAHOro rasa paccuuTbiBaeTcs No popmyrne:

WH

P
2

W, =1.274. : 63

roe Dy (M) - AnameTp chakena.

11



D¢ paccuuTbiBaeTcs no opmyne:

D, =0.189- L, o

roe Ly - Anuna dakena (Mpunoxexue X).

8.3. Pacuet Temnepatypbl BoibpacbiBaemol B atMoccepy rasoBoi cMecu.

8.3.1. Pacyet ygenbHbix BbibpocoB H,O, N, n O, Ha eaumHuuy macchl
cxuraemoro MHI™ (kr/kr) (Mpunoxexune E).

8.3.2. PacueT HU3LLEIh TEeNnoTbl CropaHusi cxuraemoro rasa Qur (Kkan/m®)
(Mpunoxexue 3).

8.3.3. Pacyet gonv aHeprun, TepsemMon 3a cHeT pagunaumm dakena A:

A=0.048- 1}° (8.5)

rane M - ycnosras monekynspHas macca MHI (MpunoxeHue A).

8.3.4. PacyeT konuyectBa TennoTbl B NpoAyKTax CropaHus nomyTHOro
HedTAHOro rasa anga Tpex 3HavyeHun temnepatypbl ropenus T °K (Hanpumep,
T, = 1500°K; T, = 1900°K; T3 = 2300°K) Qyc (Kkar):

Que = 2.6 -Cy(T)-(T —293) €5

roe qi (Kr) - Macca 1-ro KOMMOHeHTa npoaykToB cropanus 1 m° MHI (Mpunoxe-
Hue E);

Cp - cpegHne maccoBble n306apHble TENNOEMKOCTM COCTaBMALMNX NPOAYKTOB
cropanus (Tabnuua 3 Mpunoxenus B1).

8.3.5. TloctpoeHue rpacmka Qnc(T).

8.3.6. Onpepenexune BenuuuHbl T no rpaduky Qnc(T), ncxoas mus ycno-
BUA:

an (T) = QH ) (1_ A) . (8.7)

8.3.7. Onpegenexve TemnepaTypbl BoiOpacbiBaemMon B atmocgepy raso-
BOW CMecCH:

T.=T-273, °C.

12



MpunoxeHue A.

PACYET ®UN3NKO-XUMNYECKUX XAPAKTEPUCTUK
NOMYTHOIO HE®TAHOI'O rA3A (M. 6.1)

1. Pacuet nnotHocTy pr (kr/m®) MHI no 06beMHbLIM AonsaMm Vi (% 06.) (n.6.1.1) n
nnoTtHocTy p; (kr/m3) (Tabnuua 3 MpunoxeHns Al) KOMNOHEHTOB:

Pr = 0.01- ZV| P ] 1)

2. Pacyet ycnosHomn monekynspHoi maccel MHI yr, kr/monb (n. 6.1.2):

Hr = O-OI'ZVi M @)

roe /ui - MonekynspHas macca i -ro komnoHeHta NMHI™ (Tabnuua 2 MNpunoxe-
Hus Al).

3. PacueT MaccoBoro cogepxaHusi XMMUYECKNX 3EMEHTOB B NMOMYTHOM rase
(n. 6.1.3):

MaccoBoe coaepxaHue j-ro xumnyeckoro anementa B [MHI™ oj (% macc.) paccumn-
TbiBaeTcs no oopmyne:

5J:Zd'5ij, 3)

roe é‘ij - copgepxaHue (% macc.) XMMUYECKOro arieMeHTa j B i -TOM KOMMNOHeHTe
MHI (tabnuua 4 MpunoxeHns Al);

é‘i - MaccoBas gons i-ro komnoHeHTa B IMHT; 5. paccynTbiBaeTcs no hopmyse:

p.
0, =001V, - —
Pr @

I'Ipmmeanme ecnun Bbl6p0CbI yrneesoaopoaoB onpenendrTcd B nepecyeTe Ha
MeTaH, BbIYUCNAETCA TakKXKe MaccoBas 0514 yrnesoaopoaos , nepecynTaHHbiX Ha Mme-
TaH:

5, )= 28 ﬂL (5)

Hy

Mpu 3TOM CyMMUpPOBaHUE OCYLLECTBASIETCS TOMLKO MO YrNeBoAopo4aM, He Co-
JepxaLium cepy.

13



4. PacyeT 4ncna aToMoB 3/IEMEHTOB B YCNOBHOW MOMeEKyNspHON dhopmyne nonyT-
Horo rasa (n. 6.1.4):
KonunyectBo aTtomoB j-ro anemeHTa K;j paccuntbiBaetcs no gopmyne:

5]
K. =001 —- u,
j : (6)
H;
yCJ'IOBHaﬂ MOJ'IeKyJ'IﬂpHaﬂ cbopmyna I'IOI'IyTHOFO HerTFIHOFO ra3a 3anncbiBaeTCd B
BUae:

CcHnSsNnOo, (7)

rae ¢ = Ke, n =Kn, s = Ks, n = Ki, 0 = Ko , paccuntbiBatotcs no dopmyne (6).

Mpunoxexne Al.
CnpaBoYHble AaHHble, HeOOXxoAUMbIe Ansl pacyeToB (PU3NMKO-XUMMUYECKUX

XapaKTepUCTUK NONYTHOro He(pTAHOro rasa

1. ATOMHbIE MacCbl XUMUYECKNX 3NIEMEHTOB, BXOASALLUX B COCTaB NOnNyTHOro rasa.

Tabnuua 1
Xumunyeckun
snement | Yrepoa C | BopopogH | Cepa S AsoT N | Kucrnopog 0
Atomtas 12.011 1.008 32.066 | 14.008 16.000
mMacca

2. MonekynsipHble Maccbl OCHOBHbIX KOMMoHeHTOB MHI™ 1 koadduumneHTsl I nepecyeTa
yrneBoAopoAoB Ha MeTaH

Tabnuua 2

Komno- | MeTaH | OTaH 22(:'_ 6”}’; MentaH| Mekcan | MenTaH Ce(?ooao- ,D,I:J-IOé(CI(/I),l-J, AsoT
HEHT CHs | CuHe y CsHio | CeHig | CiHy | AOPOA | YITED
C3H8 C4H10

HzS aa COz N2
Mone-

Kynsp-
Had | 16.043|30.07| 44.097 | 58.124
Macca

Mi
Kr/Mmonb

72.151| 86.066 | 100.077 | 34.082 | 44.011 |28.016

"= 1 100 |187| 275 | 3.62
MilMcHa

4.50 5.36

6.24

14



3. MnoTHocTb p;j (Kr/M) OCHOBHbIX KOMNOHeHTOB MHIM

Tabnuua 3
Moo- Cepo- | Ounok-
Komno- | MeTtaH | OtaH I'IF;H n-, i- 6y- |MeHTaH|MekcaH |[enTaH| Bogo- | cug yr-| AsoT
HEHT CH4 C2H5 C-H TaH C4H10 C5H12 C6H14 C7H15 poa |nepoda N>
3rig
H,S CO,
”2_"1‘:/";3“ 0.716 | 1.342 | 1.969 | 2,595 | 3.221 | 3.842 | 4.468 | 1.522 | 1.965 | 1.251
1y

4. CogepxaHue (% Macc.) XMMUYECKUX INIEMEHTOB B OCHOBHbIX KOMNoHeHTax MHI.

Tabnuua 4
CopepxKaHne X1MU4eCcKMX aNeMeEHTOB B KOMMNOHeHTax (% macc)
KomnoHeHT

C H S (0] N
CH., 74.87 25.13 - - -
CzHe 79.89 20.11 - - -
CsHs 81.71 18.29 - - -
CsH1o 82.66 17.34 - - -
CsHiz 83.24 16.76 - - -
CeH14 83.73 16.27 - - -
C7Hie 84.01 15.99 - - -
H2S - 5.92 94.08 - -
CO; 27.29 - - 72.71 -

N2 - - - - 100

15




Mpunoxexne A2.

Mpumepbl pacyeToB (PUIMKO-XUMUUYECKUX XapPaKTEPUCTUK NMONYTHOrO HePTAHOro

rasa.

MonyTHbIN HedTAHOW ra3 KOxxHo-CypryTckoro MecTopoXaeHusi

(6eccepHuUcTbIn)

KomnoHeHTHBI cocTas Vi (% 00):

Tabnuua 1.1
KoMnoHeHT CH4 CzHe C3H3 iC4H10 nC4H10 iC5H12 nC5H12 C02 N2
Vi (% 06) | 88.47 | 1.78 | 2.50 0.77 1.49 0.34 0.32 | 0.15] 1.07

Pacuet nnoTtHocT p; (kr/Mm°)
Tabnuua 1.2.

KomMnoHeHT CH4 CzHe C3H8 iC4H10 nC4H10

iCsH12

nC5H12 COz N2

0.01-Vi-p; | 0.634 | 0.038 | 0.091 | 0.021 | 0.040

0.012 | 0.011 | 0.003 | 0.013

Pr = 0.01- ZVi P = 0.863|<r/|v|3_

PacueT ycnoBHoWn MonekynapHon macchl Ur (Kr/mMmorb)

Tabnuua 1.3

KomnoHeHT CH4 C2H5 C3Hg iC4H10 nC4H10 |C5

Hi> | nCsHi | CO2 | N2

0.01-Vi-y; | 14.193 | 0.535 | 1.984 | 0.448 | 0.866

0.245

0.231 | 0.066 | 0.3

=001V, - 1, =18.868 kr/mons.

PacuyeT maccoBoro cogepxaHus xumm4eckunx anemeHtos B MHI".
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Tabnuua 1.4
KoMnoHeHT CH4 CzHe C3H8 iC4H10 nC4H10 iCsle nCsng C02 N2
5i:O'01'% 0.735] 0.044 | 0.109 | 0.024 | 0.047 | 0.014 | 0.013 | 0.003 | 0.016
r




Tabnwuua 1.5

KomnoHeHT CH, | CoHg | C3Hg |iCaHi10| NCaHio | iCsH1z | NCsHia| CO2 | N2 | D)
§=Y05-6,| C [5503352 891|198 | 389 | 117 | 1.08 |0.08| - | 75.66
i H |18.47/088|1.99| 042 | 081 | 023 | 022 | - | - |23.02

N | - - - - - - - - |16/ 160

o | - - - - - - - |022] - | 022

PacyeTt uncna atomoB 3/1EMEHTOB B YCJ'IOBHOVI MOJ'IeKyJ'IﬂpHOI;I cbopmyne nonyTHoro

HedTAHOoro rasa KOxxHo-CypryTckoro MecTopoXaeHusl.

YcnosHas monekynspHas dopmyna MHI™ KOxHo-CypryTckoro MecTopoXaeHus:

C1.207 H 4.378 N 0.0219 c)0.0027

YTOUHUM YCIOBHYIO MOMEKYMAPHYIO Maccy:

pp=Y K- p; =19.260

17

Tabnuua 1.6
onemeHT C H N (0]
51
Kj = 0.01-ﬂ—~/4I 1.207 4,378 0.0219 0.0027
j




Mpunoxexune b.

PacueT (hnm3nKo-xMMmyecKkux xapakTepucTUK BIiaXKHOro Bo3ayxa ans 3afaHHbIX
MeTeoycnoBui (n.6.2)

1. YcnoBHas monekynspHas coopmyna Ansd cyxoro sosgyxa

00.421 N1.586. 1)

YeMy COOTBETCTBYET yCNTOBHaA MOJiekyndapHaa Mmacca

Hep = 28.96 r/mons

N NNIOTHOCTb

Pc.s. =1.293 kr/m3,

2. MaccoBoe BnarocogepxaHue BnaxHoro sosgyxa d (Kr/kr) ons 3agaHHON OTHOCK-
TenbHON BNaXHOCT @ 1 Temnepatypbl t, °C Npu HopManbHOM aTMoCthepHOM
[aBneHun onpegenseTtcs no Homorpamme lMpunoxexunsa b1 (n. 6.2.1).

3. MaccoBble JONn KOMMNOHEHTOB BO BRaXHoM Bo3ayxe (n. 6.2.2):

—  cyxoro Bo3ayxa Ocp = 1+d° 2

— Bnaru (H;0) §H20 = m . (3)

4. Cop,ep»(aume (% MaCC.) XUMUYECKMX 3NNIeMEeHTOB B KOMMNOHEHTaxX BNaXHOro BoO3-

ayxa.
Tabnuua 1.

CopepxxaHne XxuMm4eckmx anemeHTos (% macc)

KomnoHeHT
(0] N H

Cyxoit Boaayx Op 41 N; sgs 23.27 76.73 -

11.19

Bnara H,O 88.81 -
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5. MaccoBoe cogepxaHue (% Macc.) XMMUYECKUX SNEMEHTOB BO BaXXHOM BO34yXe
¢ Bnarocoaep>xaHuem d

Tabnuua 2.
KomnoHeHT Cé);iZBN(izggx Bnara H,O z

o 23.27 88.81-d 23.27+88.81-d

1+d 1+d 1+d

S N 76.73 ] 76.73
i 1+d 1+d
H ) 11.19-d 11.19-d
1+d 1+d

6. KonuyecTtBo aToMOB XMMWUYECKUX SNEMEHTOB B YCIIOBHON MOMEKYNApHOW op-
Myne Bnaxdoro Bosgyxa (n. 6.2.3)

Tabnwuua 3.
OnemeHT O N H
< 0.421+1.607-d 1.586 3.215-d
1+d 1+d 1+d
YcnoBHast MonekynsipHas (hopMyria BIIaXHOTo BO3AyXa:
OKo N Kn H Kh 4)

7. TnNoTHOCTb BRaXHOro Bo3gyxa B 3aBMCMMOCTM OT MeTeoycnosuid. Npu 3agaHHON
Temnepatype BnaxHoro Bo3gyxa t, °C, 6apomeTtpuyeckum gasnexHun P,
MM. PT. CT. U OTHOCUTENbHOWN BMAXHOCTU ¢ NIOTHOCTb BMaXXHOro Bo3Ayxa pac-
cynTbiBaeTcs no popmyne:

3. (P-0.3783-P,)-273.2 — 0.4648. P-0.3783- P,

~1.29 .
P 760-(273.2+1) o732+t ©

rae P, - napumanbHoe AaBrieHne napos BoAbl B BO3AyXe, 3aBucsllee oT t n ¢; on-
pegensietcs no Homorpamme Mpunoxexus B1.
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Mpunoxexne b1

[OunarpamMmmbl «i-d» ans BraxHoro Bosayxa.

Ha pguarpammy, Ha puc.l HaHecCeHbl U30NWHUM 3HTanNbMNUA i, Temnepatyp t, °C n
OTHOCUTESIbHOIN BRAXHOCTN @, @ TaKKe 3aBUCUMOCTU NapLnanbHOro AaBneHus BoAsHO-
ro napa P, ot Bnarocogepxanus d.

[narpamma noctpoeHa Ans gasnexdun 745 — 760 mMm. pT. CT.

Toukn anarpammebl, nexawme Ha kpueon @ = 1 (100%), onpegensoT cocTosHme
HacbILWeHHOoro Bo3ayxa. Touku, nexaime nop KpuBol ¢ = 1, cOOTBETCTBYIOT COCTOSA-
HUIO HaCbILLEHHOro Bo3ayxa, CoAepXallero, Kpome HacbIWeHHOro napa, Yactuubl Ka-
NenbHO-XNAKON BOAbI UMK nMbda. ToukW, Nexalwume Hag Kpuson ¢ = 1, xapaKkTepusyoT
COCTOSIHME HacCbILLEHHOro Bo3ayxa.

Mop, kpmBow @ = 1 n Hag n3otepmoi t = 0° C HaxoguTca obnacTb TymaHa; no apy-
ryto cTopoHy nsotepmsl t = 0° C, HUxe ee, pacrnonoxeHa obnacTtb negsHoro Tymaxa.

Mpunoxexne b2

MpumMep pacueTa (YU3NKO-XMMUUYECKUX XapaKTEPUCTUK BNaXKHOrO Bo3ayxa
Ons 3aAaHHbIX METEOYCIIOBUIA.

3apaHbl Temnepatypa t = 20° C, oTHocutenbHasa BnaxHoctb ¢ = 0.60 (60%) Bo3-
ayxa u gasnexue P = 760 mm pT. CT.

Mo Homorpamme (MpunoxeHne B1) onpegensetca snarocogepaHune d = 0.0087
Kr/Kr 1 napumanbHoe faBneHue sogsiHoro napa P, = 11 mm. pT. CT.

PacueT KonmyectBa aTOMOB XMMMUYECKNX 3MEMEHTOB B YCIIOBHON MOMEKyNnsipHOM
copmyne BnaxHoro Bosgyxa:

_ 0.421+1.607-d

K, = 0.431.
1+d '
K, = 1986 _, 572
1+d
_3215:d _ 0
° 1+d '

YcnoBHasa MonekynspHasi popmMyra BNaxxHOro Bosayxa Ans 3afaHHbIX MeTeoyc-
NOBWIA:

OO.431 N1.572 H 0.028
MAOTHOCTb BRaXHOro Bo3ayxa:
P-0.3783- P,

— 04648
Pp.s. 2732+1

=1.20kr/m3
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Puc. 1. [Inarpamma xapakTepucTyK BNaXHOro Bo3ayxa npy HopMansHOM aTMocdepHoM
ZaBneHun.

t, °C — Temnepatypa,

¢ - OTHOCUTENbHAsA BNAXHOCTb,

i — aHTanbnusa, Kkan/kr,

d - Bnarocogep>xaHue Kr/kr,

Pn - napumanbHoe faBneHne BogsHOro napa, MM. pT. CT.
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Mpunoxexue B.

PacueTt cTexmoMeTpnyeckow peakLum ropeHusi nonyTHoro HecTsHOro rasa B aT-
mocdepe BnaxHoro sosayxa (n.6.3).

1. CtexuomeTpuyeckas peakuus ropeHus 3anucbiBaeTcs B BUAe:
C.H,S,N,O, + MO N, .H,, = nCOZCOZ+ Ny oH O+ Ny, O, + ny,N, (1)

2. PacueT MonbHOro crexnomeTpudeckoro koadpdpurumeHta M no ycrnosuio nNosfHo-
ro HacblLLEHNS BaNeHTHOCTM (MOMHOCTbIO 3aBEPLUEHHON peakLUMn OKUCNEHMNS):

Jij v,

M=c=—F—-
2Ky ®
]

roe Uj " Uj - BafleHTHOCTM 3M1IEMEHTOB i M |' , BXOAALWMX B COCTaB BaXXHOro
Bosgyxa u IMHT;

kj " kj - KOnnyecTBa aTOMOB 3NIEMEHTOB B YCNOBHbIX MOMEKYNAPHBIX hopMy-
nax snaxHoro so3gyxa u rasa (Mpunoxexna A n B).

3. OnpepeneHne TeOpeTUYECKOro KOJMYecTBa BRAXHOTo Bo3gyxa Vs (ME/MP),
HeoOxoAMMoro AN NosiHoro cropaHus 1 me [THT .

B ypaBHeHUU CTEXMOMETPUYECKOWN peakuun ropeHUs MOSbHbI CTexnomeTpuye-
CKuin KoabduuneHT M aBnsieTcs n Ko3dPULMEHTOM OOBEMHBIX COOTHOLLEHUI MeXAY
roptoymm (NMonyTHbIN HEMPTAHON ras) u okucnuTenem (BMaxHblii BO3AyXx); AN NOMHOro
cropanus 1 m° MHI TpebyeTca M m® BnaxHoro Bosayxa.

4. PacyeT KOnMYecTBa NPoayKToB cropaHust Vo (M3/m3), oBpasytoLnxcs npu cre-
xnomeTtpuyeckom cropanum 1 m3 MHI™ B atmocdepe BnaxkHoro sosgyxa:

V.. =c+s+05h+n+M(k, +k,)]. ©)

rge ¢, s, h, n u kp, ky cooTBETCTBYIOT YCNOBHBIM MOneKkynspHbiM popmynam MHI n
BMaXHOro BO3fyxa COOTBETCTBEHHO.

22



Mpunoxexne B1.

CnpaBoyHble AaHHble, HeO6X0AUMbBIE ANl PacyYeTOB Tenno-PU3MYecKkux xapak-
TEPUCTUK NONYTHOrO He(PTSAHOrO rasa.

1. lMokasaTtenb agnabatbl K ans komnoHeHTos MHI.

Tabnuua 1.

KoMnoHeHT CH4 CzHe CgHg C4H10 C5H12 C6H14 C7H16 COz Nz st

MokasaTenb

1.31|1.21|1.13| 1.10 1.08 1.07 1.06 | 1.30| 140 | 1.34
agnabartsl K

2. Huswasa Tennota cropaHus roptovmx KoMnoHeHToB MHI™ Qu;, Kkan/m®

Tabnuua 2.

KoMnoHeHT CH4 Csz C3H3 C4H10 C5H12 CBH14 C7H16 COz

Qui, Kkan/m® 8555 | 15226 |21795|28338 | 34890 | 44700 | 51300 | 5585

3. CpepHune maccoBble n3obapHble TENNOEMKOCTU COCTaBMALMUX NPOAYKTOB Cro-
paHus, onpegensiemble B nHTepBane ot 293 °K go T °K (Kkan/kr-rpag).

Tabnuua 3.

KomnoHeHT CO, H,O CcoO NO N> O, CH,4 H.S

g 1100 | 0.263 | 0.500 | 0.266 | 0.254 | 0.263 | 0.244 | 0.844 | 0.280
Ex 1500 | 0.279 | 0.543 | 0.276 | 0.263 | 0.273 | 0.252 | 0.967 | 0.302
ag: - 1900 | 0.289 | 0.563 | 0.283 | 0.269 | 0.280 | 0.258 | 1.060 | 0.323
° 2300 | 0.297;| 0.589 | 0.288 | 0.274 | 0.285 | 0.263 | 1.132 | 0,345

Mpunoxexne B2.

Mpumepsbl pacyeToB
PacuyeT cTexmomeTpuyecKom peakLmm ropeHusi NonyTHOro HedpTAHOro rasa
B aTMocdepe BnaxxHOro Bosayxa
Mpumep 1.
MonyTHbIN HedTsHOW ra3 KOxxHo-CypryTCcKoro MecTopoXxaeHus

C:1.207 H 4.378 N OA0219OOA0027
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cropaet B aTMocepe BnaxHOro Bo3ayxa

O3 N1s72H 0 028 (t =20"C,p = 60%)

B COOTBETCTBUU CO CTEXMOMETPUYECKON peakLmen:

C1.207 H 4.378 N 0.21900.0027 + MOO.431 N1.572 H 0028 —

= nCOZCO2 + nHon ,O+ Ny, N, (1.1)

PacuyeTt monbHoro crexnomeTtpuyeckoro koacgpduumeHta M:

M= - " 4.1.207-1-4.378+2-0.0027 ~11.03 w2
2-0.431-1-0.028

TeopeTnyeckoe KOMMYECTBO BNaXHOro BO3ayXa, He0BX0AUMOe ANs NOMHOTO Cro-
patus 1 m° MHI KOxHo-CypryTckoro MecTopoxaeHus, coctasnsiet 11.03 m°.

Neo, =€ =1.207,
N0 =05-(h+Mk,) =2.344,
ny, =0.5-(n+Mk;) =8.681

O6beM NpoayKTOB CropaHus Npu CTEXMOMETPUYECKOM FOPEHNN PaBEH:

V. =c+s+05h+n+M(k, +k )]=
=1.207+ 0.5[4.378+ 0.0219+11.03- (0.028+ 1.572)] =12.23 wme.
Mpumep 2.

MonyTHbIN HedTAHOM ra3 byrypycnaHckoro mectopoxzaeHus (cepocogepikallmnin)

CraseH 201350010000160 cropaet 8 atmocdepe Bnaxroro 8o3ayxa OpueN;sH oo
(t=20°C, @ = 60%) B COOTBETCTBUM CO CTEXMOMETPUYECKOI peaKLmeil:

C1489H 404330.0120C0.0160 T MOp 43 Ns 575H 0,008 =

= nCOZCOZ + nHon 20 + nN2 N2 2.1)
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PacyeTt monbHoro crexnomeTtpuyeckoro koacpduumeHta M:

\__—4:1489-1.4.943-2.0,0110+2-0.0160 _ . 2.2)
2.0.431-1.0.028 '

Neo, =C=1.489;
n, o =0.5-(h+Mk,) = 2.660,
Ns, = s=0.011,

ny, =0.5-(n+ Mk;) =10.576

TeopeTuyeckoe KONMYECTBO BMaXHOro Bosayxa, Heobxoanmoe Ans NOMHOro cro-
patua 1m® MHE ByrypycnaHCKoro MecTopoXaeHns, cocTasnseT 13.056 m°.

O6bem NPOAYKTOB CropaHua npu CTeEXMoOMeTPpUYECKOM ropeHnin paBeH:

V. =1.489+0.0110+ 0.5-[4.943+13.056 - (0.028 + 1.572) | =
=14.74 véime.

Mpunoxexve I'.

PacueT ckopocTu pacnpocTpaHeHus 3ByKka B CXUraemoi
razoBou cmecu Uy (M/c) (n.6.4)

CKOpOCTb pacnpocTpaHeHNs 3ByKa B CXUraemon rasoBoi cmecu Ugg (M/C) paccum-
TbiBaeTcs no coopmyne:

(T+273)]"
M

U, =915K

1)
rae To, °C - Temnepatypa MHT;

M - ycnoBHasi MoneKynsapHas Macca CxvuraeMomn rasoBouv cMecu;

K. nokasatenb aguabaTbl AN CXKWraemoi rasoBoll CMecu Unu onpeaensieTcs
no rpadgpukam Ha puc. 2 — 3 lMpunoxeHus I, roe pacyeTbl NpousBeeHbl AN YETbIPEX
3HaveHun To,°C (0° C; 10° C; 20° C n 30° C).

MokasaTenb agnabatel K gna MHI paccumTbiBaeTcs NO 3HaAYeHWsAM nokasaTens
agnabartbl K; ana komnoHeHToB (Tabnuua 1 Mpunoxexus B1) kak cpeaHeB3BeLLEHHOE
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K= 0-01~Z\4 K @)

roe V| (% 06.) - o6bemHas gons i-ro komnoxHeHTa MNHI.

Mpunoxenue 1.

Mpumep pacueTta CKOPOCTU pacnpPoCTpaHEeHUS 3ByKa B CXXMraemMoun
rasoBou cmecu u3B (M/c)

MonyTHbIN HedTAHON ra3 KOxxHo-CypryTckoro MectopoXxaeHnsi. KoMnoHeHTHbI
coctaB V; (%06.) - cMm. Tabnuuy 1.1. MpunoxeHusa A2. MNokasatenb agnabatbl

K =001V, K, =1.292

CkopocTb pacnpocTpaHeHus 3Byka npu To = 20° C:
05

U,, :91.5{}( M} =406 /e

Hp

(M =19.210, cm. Tabnuuy 1.3. Mpunoxexns A2.)

Takoe xe 3HauyeHue U, paet rpaduk MNpunoxenns I ana To = 20° C.
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Mpunoxexve [.

Mpumepbl pacueTa BLIGPOCOB BpeaAHbIX BEWECTB NPU CKUraHUU
nonyTHOro HedpTAHOro rasa

1. MNonyTHbIn HedTAHOM ra3 HOxHo-Cyprytckoro MectopoxaeHus. OGbemHbli
pacxog raza W, = 432 000 M3/0yTKI/I = 5 m%/c. CxuraHue 6eccaxesoe. MMNOTHOCTb rasa
(cm. npunoxenue A) p=0.863 kr/m3. MaccoBseblii pacxof paseH (5.2.1):

W, =3600- o, -W, =15534 (kr/yac).

B cootBeTcTBUe ¢ popmynon (7.1.1) n Tabnuueii 6.1 BbiGpockl BpeAHbIX BELLECTB
B r/c COCTaBnsIoT:

CO-86.2r/c; NOx - 12.96 r/c;

6eH3(a)nupeH - 0.1-10° r/c .

[ns BbluMcneHns BbIGPOCOB YyrneBoAoOpOAOB B NEPECHETE HA MeTaH onpeaenseT-
cs MmaccoBas ux gons, ucxoas n3 tabnuy A.2 n A.1.6. OHa pasHa 120 %. Hepoxor pa-
BeH 6-10™. Takum 06pa3om BbIGPOC MeTaHa COCTaBSAET:

0.01-6-10.120-15534 = 11.2 r/c;
Cepa B NHI" oTcyTCTBYET.

2. MNonyTHbIN HedTAHON ra3 byrypycnaHckoro MmectopoxgeHus ¢ yCrioBHON Morne-
KynsipHoiA dopmynon C, 180H 204380011C0.016 - O6bemMHbIn pacxop, rasa

W, = 432 000 m*/cyTkn = 5 m/c. dakenbHOe YCTPOICTBO He obecneunsaeT GeccaxeBoro
ropeHus. MNnoTHocTb rasa (cMm. npunoxexue A) pr = 1.062 kr/m°. MaccoBelit pacxop pa-
BeH (5.2.1):

Wg = 3600-pr V\(, =19116 (kr/vac).

B cootBeTcTBUe ¢ popmynon (7.1.1) n Tabnuueii 6.1 BbiGpockl BpeAHbIX BELLECTB
B r/c COCTaBnsIoT:

CO - 1328 r/c; NOx - 10.62 r/c; 6eH3(a)nupeH - 0.3-10°® r/c.
Bbibpocbkl cepHucToro aHrugpuga onpegenstTtca no cdopmyne (6.2), B KOTopon
s =0.011, y, = 23.455, H g, = 64. OTciopa

Mg, =0.278-0.03-19116 =159.5 r/c.

B paHHom cnyyae Hepgoxor paBeH 0.035. MaccoBoe copepxaHue cepoogopoaa
1.6%. OTcloga

M, s=0.278-0.035-0.01-1.6-19116 = 2.975/c.

Bbibpockl yrneBoaopoLoB onpeaensioTcs aHanormiHo npumepy 1.
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MpunoxeHue E.

Pacuet yaenbHbix BbiopocoB CO2 , H2 O, N2 n 02 Ha eanHuLy Macchbl
CXKuraemoro nonyTHoro HepTAHOro rasa (Kr/kr)

1. YaenbHblit BLIGPOC AMOKCHAA YrIepoaa paccunTLIBAETCs Mo popmyne:
C  Yev, GQco

Oco, = Heo,| ———— —— 1)
Hr  Hen, Hco

rae Mco,, HMcH,, Mco - MoneKynsipHble Macchl COOTBETCTBYtOLMX ra3os (Mpu-
noxexue Al);

K - ycnoshas monekynsipHas macca MHI (Mpunoxexne Al);

C - KONMMYecTBO aTOMOB Yyrnepoga B YCNoBHOW MonekynspHon copmyne TMHIM
(MpunoxeHue A) .

2. YpenbHbI Bbibpoc BogsHoro napa H,O:

Ou,0 =05 sty ﬂl.(hﬂx.M .Kh)_%

r CH,

rae Hu,o u Hep, - MonekynsapHble macchl H,O n CHy;

M - ycnosHas monekynspHas macca MHT;

h - KonnyecTBo aTtomoB BogopoAa B YCNOBHON MonekynsipHon copmyne MHT;
& - k03(hPULMEHT N3BbITKA BNAXXHOro BO3ayXa;

M - MOnbHbIN cTexnomeTpuyecknii koadpcuuneHT (MpunoxeHue B);

Kh - KonnyecTso aToOMOB BOAOPOAA B YCIIOBHOW MOMEKYNAPHON hopmyrne BnaxHo-
ro sosayxa (MpunoxeHne b).

3. YaenbHbin Bbibpoc a3ota Na:

1
qNZZIUNZ'|:Iu'(n+a'M'Kn)_qNo}, 3

r NO

4 . YpenbHbIn BbiIbpoc kucnopoga O,:

Oo, = Ho, * i.(oJra.M Ky)-2- Geo, _ Gn.o —2. 9o, _ Geo _ Ono @
Hr Hco, Hu,o Heo, Hco Hno

MpumeyaHus:
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1. O6o3HayeHus, NpuHaTble B (2) 1 (3) aHanorn4Hbl 0603Ha4YeHMAM, NPUHATBEIM B (1).

2. q(:o2 ) qHZO, qs;o2 , qco , qNo - cM- MNpunoxenue [ n dpopmyny (1) HacTos-
wero MNpunoxeHus.

Mpunoxexne E1.
Mpumepsbl pacyeToB

Pacuet yaenbHbix BbiopocoB CO2, H20, N2 u O2 Ha eguHULY MaccChl
CXXuraemoro nonyTHoro HepTAHOro rasa (Kr/kr)

Mpumep 1.

MonyTHbI HedbTAHON ra3 KOxHO-CypryTckoro MeCTopoXaeHUsi C YCIIOBHOW Morne-
kynapHoi copmynoit C, ,o;H ;376N 0210000027 (MPunoxenne A2) cxuraetca B atmocde-

pe BnaxHoro Bosgyxa c ycrnosHoi monekynsapHoi dpopmynont Og 4N, e H oo (Mpuno-
xeHune B2) npn & =1.0.
MonbHbIn cTexnomeTpudecknii koacppuumneHt M = 11.03 (MpunoxeHune B2).
YaenbHblii BbIGpOC Anokeuga yrnepoga (popmyna (2) Mpunoxenus E):

1207 510* 2.10%
19260 16.043 28011

Uco, = 44-011'[ J =2.725

YpaenbHbI BbIOpoc BogsHoro napa H,O:

—4
Qo =05.18016-| 1 .(4.378+11.03-0.028) - >0 |- 2100
2 19.26 16.043

YpaenbHbI BbIOpoc a3oTta Na:

-3
1 (00219+11.03-1572) - 319
19.26 30.008

Oy, = 28.016-[ } = 25.251

YpaenbHbI BbIOpoc kucnopoga Oa:

2725 2192 2102 3.10°
44011 18016 28011 30.008

2

0o, =32 . (0.0027 +11.03-0.431) - 2- =0.022
19.26

Mpumep 2.

31



MonyTHbIN HedTAHON ra3 byrypycnaHckoro MecTopoXaeHus C YCIOBHOW MOEKy-

nspHon cdopmyrnon C1_439H4_943So,01100_016. YcnoBus cxuraHus rasa Te Xe, YTo U B
npumepe 1. YaenbHblii Beibpoc gnokcuaa yrnepoga (dpopmyna (2) Mpunoxenns [).

1489 5-10° 2.10°
23476 16.043 28011

Ueo, = 44.011-[ J =2.761

YpaenbHbI BbIOpoc BogsHoro napa H,O:

040 =0.5-18016 L (4.943+13455-0.028 —E =2.041
z 23476 16.043

YpaenbHbI BbIOpoc a3oTta Na:

1 3-10°°
gy, =28.016-| ———-(13.455-1.572) - ——— | =25.238
: 23.476 30.008

YpaenbHbI BbIOpoc kucnopoga Oa:

-2 -3
G - 32{2 176.13_ 4550431 0. 2761 2041 , 0030 2107 310°]_ .,

44011 18016 ~ 64.066 28011 30.008

Mpunoxexune XK.
PacueTt anuHbl dpakena

InuHa dakena (L) paccunTbiBaeTca no doopmyne:

T
L, =5.3-d,- f-\/(1+vo)-(1+v3_3_ : pB-B-J ' W
T, Pr

rae do - AnameTp ycTbsl hakenbHON YCTaHOBKM, M;
T, - TemnepaTypa ropexus, °K (n. 8.3)
To - TemnepaTtypa cxuraemoro MHI, °K;
Vpg - TEOPETUYECKOE KONUYECTBO BIAXHOro Bo3ayxa, Heobxoanmoe Ans nosfiHoro

cropanus 1 m° MHI (Mpunoxenue B), M3 /m>;
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Ppp W Pr - nnoTtHocTb BnaxHoro Bosayxa (Mpunoxenune B) n MHI (Mpunoxe-
Hue A);

Vo - CTEXMOMETPUYECKOE KOMMYECTBO CyXoro Bosayxa Ans cxuranus 1 m° MHI,
3/0,3
m>/m:

V, = 0.0476-{1.5- [H,S], +i(x+i’) leH,l - [02]0}

roe [H 23]0, [CXHyJO, [0,], - conepxaHne ceposogopoaa, yrnesoaoposos, Ku-
crnopopa, CoOoTBETCTBEHHO, B CXXMraemon yrineBogopoaHon cmecu, % o6.

Ha puc. 4 - 5 nsobpaxeHbl Homorpammbl Ana onpeaeneHus AnuHbl dakena (Lg),
OTHECEHHOW K AnameTpy ycTbsa dakenbHow yctaHosku (d), B 3aBucumocTtu oT Tr/To, Ves

Ps.3.
n o, [ns YeTbipex UKCMpoBaHHbIX 3Ha4YeHnn Tr/To Npyu AManasoHax BapbUpoBa-
B

Ps.s.
HUS Vg 0T 8 0 16 1 7/7 o1 0.5001.0.
-

Mpunoxexune XK1.
Mpumep pacueta anuHbl dpakena ans KOXXHO-CypryTckoro MecTopoXaeHus.

Temnepatypa ropeHust (cm. Mpunoxenue N) = 1913 K°;
Temnepatypa cxuraemoro rasa = 293 K°;

Vgg (cM. Mpunoxerne B2) = 11.03 m3/m 3;

MnoTHocTb MHI (Mpunoxexne A2) = 0.863 (kr/m°);

MnoTHocTb BRaHoro Bosayxa (Mpunoxerune 52) = 1.20 (kr/m®).

Ha ocHoBaHun cdopmynbl (1) oTHoWweEHWe AnuHbI dhakena K AnameTpy ycTbs da-
KeInbHOW YCTaHOBKM:

L
% =190
dO
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Mpunoxexue 3
PacueT HU3LLe# TEMNOTbLI CropaHUs MOMNYTHOro HedhTAHOTO rasa Q, (Kkan/m3)

Hu3was TennoTa cropanus MHI Q, (Kkan/m®) paccunTbiBaeTcs Kak cpeaHeB3Be-
LUEHHasi CyMMa HU3LLUMX TENSIOT CropaHuns roproYnX ra3os, BXOASALLUX B €0 COCTaB:

Q= O'Ol'zvl “Qu 1)

rge Vi - cogepaHue i-ro roptoyero komnoHeHTa (% 06.) B MHIT; Qui - HU3Was Ten-
noTa cropaHust i-ro ropto4ero KOMrnoHeHTa unu no gopmyne:

Q, =855-[CH, ], +152-[C,H,], + 218-[C,H,], + 283-[C,H,, ], +349-[CH,, ],
+56[H, S|, @)

BenunuunHbl Q. NnpuBeaeHsbl B Tabnuue 2 MNpunoxenus B1.

Mpunoxexne 3.1.
Mpumep pacueTa HU3LWeEN TENNOTbI CFOPaHMSA NONYTHOro HepTAHOro rasa

MonyTHbllh HedpTsHOM ra3 HOxHo-CypryTckoro MectopoxaeHusi. KOMMNOHEHTHbIN
coctaB V; (% 06.) - cm. MNMpunoxeHue A2.

Tabnuua 1

KomnoHeHT CH4 CoHe CsHg C4Hio CsHio

0.01-V,-Q, | 7569 423 981 640 230

Q, = O.OZI.-Z‘Vi Qi = 9843 Kyan/m®.
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Mpunoxexune WU.

Mpumep pacyeTta TemnepaTypbl BbiGpacbiBaeMou
B aTMocdepy ra3zoBon cmecu

MonyTHbIN HedTAHON ra3 KOxHo-CypryTckoro mectopoxaeHus. Huswas tennota
cropanus Qp = 9843 Kkan/m®. (Mpunoxenne 3.1). [ons saHepruu, TEpSEMOii 3a cueT
paavaunu dakena:

A=0048-u° =021 4, =19.260.

PacueT konuyecTBa TennoTbl B NPoAyKTax CropaHus Ans TPexX 3HayeHuin Temne-
paTypbl:

T =1500 °K Qric = 5576 Kkan
T =1900 °K Qric = 7708 Kkan
T =2300 °K Qric - 9873 Kkan

Mpadwmk Qrc (T) NnpeacTaBneH Ha puc.6.
BenununHa Qu-(1-A) = 7776 Kkan.

Mo rpaduky puc. 6 aToMy 3HadyeHuio oTBevaeT TemnepaTtypa T = 1913 °K. B uto-
re, Temnepartypa npoayktoB cropaHusi NMHI KOxHo-CypryTckoro MecTtopoXaeHus co-
ctasnseT T, = 1640° C.

G).mg‘xm/\
10

—

o=
| A
}
kT
’ |

o
p : L//f/3 K
1500 » 2300 oy

Puc. 6 MNMpumep rpacunyeckoro onpeaeneHus TemnepaTypbl NPOAYKTOB CropaHus
/nonyTHbIN HedTAHOW ra3 KOxxHo-CypryTckoro MectopoXxaeHus/.
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METOOUYECKOE MOCOBMUE MO PACHETY,
HOPMUPOBAHUIO U KOHTPOJIO BbIBPOCOB
3ANrPA3HAKOLWUNX BEWECTB B ATMOC®EPHbIN BO3QYX
(AononHeHHOe N nepepaboTaHHoe), C-16,

HUN ATMOC®EPA, 2005 r.
(v3BneyeHune)

1.6.3. C:xuranmne nomyTHOro He()TSIHOTO rasa.

1. [lpu npoBeJeHHH PacdeToOB BBHIOPOCOB 3arps3HAIONIMX BELIECTB B aTMO-
chepy oT pakenbHBIX yCTaHOBOK [43] B 3aBHCHMOCTH OT COCTaBa MOIMYTHOTO HEd-
TsiHoro raza (ITHI') HeoGXoauMO yYUTHIBATh (PU3HMKO-XUMUYECKUE XapaKTePHCTH-
KU yrneBonoponoB Ce: , €CIIM OHM MPUCYTCTBYIOT B 3aMETHBIX KOJIMYECTBAX, H,
CJICAOBATC/IbHO, OKa3bIBAOT OIYTUMOEC BJIMAHHUC Ha BCIMYMHY PACCHUTBIBACMBIX
napamerpoB (00BEM TEOPETUYECKH HEOOXOANMOro KOJIMYECTBa BO3JIyXa IS ITOJI-
Horo cxuranust 11HI, Termnotsr cropanus [THI, Temnepatypsl u rabaputos ¢axe-
Ja ¥ T.I1.)

1.1. O6umias ¢dopmylia HHU3IMIKUX OPEACIbHBIX YIIEBOJAOPOAOB (&IKaHOB)
Ch H 2042 (T N — KOIMYECTBO aTOMOB YIJIEPOJIOB B MoJjiekyie) u tabnuma 1 ITpu-
aoxernss Al [43] mMO3BONSAIOT paccuMTaTh MOJEKYISPHYIO Maccy Jo00ro ujieHa
romoJjioruyeckoro psaa. Hanpumep, npu n = 6:

Me=6-12011+(2-6+2) -1,008=286,178 (1.45)
rae 12,011 — macca aToma yriiepoja;
1,008 — macca aroma BoJOpoa.
Me=7-12011+ (27 + 2) - 1,008 = 100,205 u T.1. (1.46)

[110THOCTD HACHINIEHHBIX TAPOB YIIeBOA0POA0B Cgy MIPH HOPMANBHBIX yCIIO-
BUSIX MOXKHO MPUOJIM>KEHHO OLEHUTH 110 hopmyue:

pi=M /224 (1.47)

rae 22,4 — oobem 1 kr-moust i-ro yriieBogopoa, T.e.
p ce = 86,178/22,4 = 3,847 kr/m® (1.47 a)
p c7= 100,205/22,4 = 4,473 kr/v® u 1.1 (.47 6)

Husmias Termiora cropatus yrieBoIOPOAHBIX KOHaeHCATOB Q,, (KKkan/kr) Ha-
XOJIUTCS M3 BBIPAXKECHUSL:

Qi = 81[C]m + 300[H]m - 26{ O} m - [Sm} -6{ [W]m +9[H]rm} (1.48)
rae copepkanue yrieposaa [Clny, Bogopoaa [H]m, kucnopoaa [O]m, cepst [Jm u Bo-
a6l [W] m (BraxHOCTS), B % Mac., OMpeeNnseTcsi pacueToM Mo pe3yibraram J1abo-
paTOPHOTO aHAIN3A.
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1.2. TIposepka ycnoBus 6eccaxkeBoro roperuns [THI' mpoBoxuTcst mpu comoc-
taBiaeHun U, ¢ nmHeiHoi ckopocThio ucredeHus ITHI™ u3 ycres comna ¢ak