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1. BBEAEHME

1.1.  Hacrosiwuit LOKYMEHT:

~ paspaboTad B cooTBeTCTBUM C 3akoHoM Poccuickoh Pepepaumn
«O6 oxpaHe okpyxarouweih npupoLHoON cpelbi» C LUenblo Nony4eHna
[aHHbIX O BLIOPOCAX 3arpA3HAIOLLMX BELLECTB MpU CKUraHWyU nonyT-
HOTO KeTAHOrO ra3a Ha haKeribHbIX YCTaHOBKAX;

~ yCTaHaBnnsaeT METOAWKY pacyeTa napameTpoB BuiGPOCoB 3arpaa-
HSIOLLNX BEWECTS OT (hakesibHLIX YCTAHOBOK PA3HOTo THNA;

~ pacnpOCTPaHAETCA Ha (hbaKeNbHLIE YCTAHOBKW, SKCNAyaTUpyemble B
COOTBETCTBUN C AeNCTBYIOLIUMI POSKTHLIMI HOPMaMK;

1.2.  PaspaGoTuuku fokymedTa: kaHa. us.-maT. Hayk Munaes B.b., kaHg.
reorp. Hayk byperus H.C., kaHg. pms.-mar. Hayk Enucees B.C. kaHg. cms.-mar.
Hayk 3uB A.[l., KaHZ. TexH. HayK mauTauHosa M.P., kaHa. TexH. Hayk Typbuu
AC.

2. CCbiNKU HA HOPMATUBHBLIE AOKYMEHTDL.

2.1. [pasuna ycrpoiictea u BesonacHoi skcrnyatTauum grakenbHbIxX cuc-
TeMm, yTeepxaeHHble FocroptexHansopom Poccumn ot 21.04.92.

22. [OCT 17.2.1.07-77. OxpaHa npupoas. AtMoccepa. Meteoponoru-
YecKue acrekTbl 3arpsisHeHUs U NPOMbILUNEHHbIE BHIBPOCHI. OCHOBHbIE TEPMUHLI
¥ ONpejeneHms.

2.3. OHLO-86. MeToawuka pacHeTa KOHUEHTPaUMi B aTMOCEPHOM BO3AY-
Xe BpeAHbIX BELIECTB, COAEPKALLMXCS B BbiBpocax NpeanpusTui.

3. OCHOBHbIE MOHATUA N ONPEAENEHUA.

3.1, dakenbHas ycTaHOBka - YCTPOWCTBO AMS CXUraHua B atmocepe,
HEeMpUrogHoro Ans WCNONb30BaHUA B HApPOAHOM XO3AMCTBE, NONYTHOro HedrA-
Horo rasa ([MHI); asnseTca OAUHOYHBLIM UCTOYHUKOM 3arpasHeHns aTMocdepb!.

3.1.1.  BobicoTHas cakenbHas ycTaHoBKa - yCTaHOBKA B KOTOpOW nogava
MHI noa pasneHWeM B 30HY rOPEHVA NPOWU3BOAUTCA NO BepTUKanbHOMY da-
KensHomy cTeony (Tpybe), BLICOTON 4M v Goree.



3.1.2. TopusoHTanbHas akenbHas YCTaHOBKa - OTKpbIThI amGap ¢ no-
Aaveil NONyTHOTO HeMTAHOIO rasa Noa AABNEHNEM B 30HY FOPEHWS NO TOPU3OH-
TanbHOMY (hbakensHOMy CTBONy (Tpybe); KOHCTpyKuus ambapa ofecneunBaet
BbiXOA ropsuiero akena B atmocdepy noga yrnom 45°,

3.2. TpoayKTbl Cropanva nonyTHOro HedhTAHOTO rasa, nokupawwue da-
KErbHYI0 YCTAHOBKY, @ TaKKe HECrOpeBLUME KOMMOHEHTbI, SIBNAIOTCS MNOTeHUM-
anbHbIM UCTOYHWMKOM 3arpsA3HEHNS OKpYXaloLien aTmoccdepbl BpegHbIMU Belue-
cTBamMu.

KayectBeHHass M KONMM4ECTBEHHAA XapaKTepUCTUKM BbiOPOCOB BpeAHbIX
BeLlecTB onpeaenseTca TUNom N napaMmeTpamu dakenbHON YCTaHOBKW U cocTa-
BOM cxuraemoro MHI.

3.3.  KOHCTPYXUMN BbICOTHBIX W TOPU3OHTAMNbHbIX (PaKenbHbIX YCTAHOBOK
obecneuneaioT GeccaxeBoe roperne NONYTHOrO HeTAHOTO rasa nNpu BbiNONHe-
HMKM yCTaHoBNewHoro «fipaBunammn ycTpoiictea n GesonacHoi 3Jkcnnyataumn
thakenbHbix cuctem», yTB. FocroptexHaasopom PO ot 21.04.92 cnepyowero
YCNOBWUS: CKOPOCTb UCTEMEHUS CKUTAEMOTO asa AOTKHA npesbiaTs 0.2 OT cko-
POCTH PACTPOCTPaHEHNA 3BYKA B rase.

3.4, [InA OUeHKU MaKCUMAanNbHBIX NPUIEMHbIX KOHLEHTPaUUA 3arpasHsio-
WX BELLECTB B aTMocthepe, UCTOYHUKOM KOTOPbIX ABNAKTCA dhakenbHbie ycTa-
HOBKM, HACTOSWAA MeToauKa npefycMatpvuBaeT BbINOMHEHUE pacyeToB crne-
OYIOLLMX NapaMeTpos:

— MOIWHOCTY BbLIOPOCA BpeRHbIX BELLECTs,;

- pacxoaa BbibpacbiBaemMon B aTMochepy razoBoil cMecy;

—  BbICOTbl UCTOMHUMKA Bbibpoca Hap YPOBHEM 3eMiu;

- CpegHew CKOPOCTH NOCTYNNEHNA B aTMOCdeEpyY rasoBoi CMecH;

- Temnepatypbl BbiOpackiBaeMon B aTMochepy ra3osoi cMecu.

4. UCXOQHbIE OAHHbIE

4.1. TpoeKTHble xapakTepucTuki hakenbHoOM YCTaHOBKW
do - AMaMETp BLIXOAHOrO conna, M;
h, - BbIcOTa (pakenbHON TPyObi (ANA BLICOTHBLIX (hakenbHbIX YCTAHOBOK) , M;

h, - paccTosHKUe 0T BLIXOAHOrO CONMA A0 YPOBHS 3emnu (ANA rOPU3OHTallb-
HbIX hakenbHbIX yCTAHOBOK), M;



(h, > 0 Ans Tpy6, MPONOXEHHLIX Bhie YPOBHSR 3eMnn h Nr<Q B NPOTUBHOM
cnyyae);

I, - PAcCTOAHNE OT BLIXOQHOIO conna AC NPOTUBONOROXHOW CTeHbl ambapa
(Bns ropuROHTanbHBIX hakeNbHbIX YCTAHOBOK), M.

42. WsmepsiemMble xapakTepucTuki

421, O6bemHbin pacxog Wv (M3/c) ckuraemoro Ha rakenbHo# ycraHoBxe
1A

422. CropocTb uctedenus MHI U, m/c.
4.2.3. Coctas cxuraemoro MHIV; (% o6).

—~ meTaH CHy;

— ataH C,Hg;

—~ nponaH CaHg;

— 6ytan C4Hyg;

— nenran CsHyy;

~ rekcaH CgHyq;

— rentan C/Hqg;

- asot Ny

-~ awnokeug yrnepoga COy;

~ ceposoaopod H,S (u/nunu mepkanTaHs!).

5. OLEHKA NMPOU3BOOUTENBHOCTU ®AKENTBHOW
YCTAHOBKU

5.1. Ob6bemHsiit pacxog W, (Malc) 1 cKopocTb ucteyenua U (m/c), oxu-
raemoro Ha chakenbHoW ycTaHOBKe NONyTHOrO He(TAHOrO rasa N3MepSeTCs 3KC-
NEPUMENHTaNbHO, NGO, NPU OTCYTCTBUN NPAMBIX U3MepeHuin, W, paccuuTbigaet-
¢ no cpopmyne:

W, =0.785-U - d;

(5.1.1)



rae U - ckopocTb ucTeueHus MHI ua BbixoaHOro conna gakenbHon ycra-
HOBKM, M/C (N0 pesynbTaTam uamepeHun), do - AMaMeTP BbLIXOAHOTO conna, M (no
MPOEKTHBLIM AaHHbLIM (DaKeNbHOR YCTAHOBKH).

Mpn oTcyTCTBUM NPSAMBIX U3MEPEeHUN CKOPOCTb UcTeueHus U npuHumaeTca

B cootBeTcTBUM C «[paBunamu yctponctea u GesonacHon akcnnyatauuu ¢a-
KenbHbix cuctem» 1992 r. paBHoO# NPy NOCTORHHBIX cOpOcax:

U=0.2- Um , (5.1.2)

np® Nepuoanyeckux u asapuitHbix copocax:
U=05.U,, (5.1.3)

rae U, - ckopocTb pacnpocTpaHeHuns 3syka B MHIT, paccuutbiaemas co-
rnacHo FMpunoxexwnio I

5.2. Maccosoit pacxog W, (kr/4) cOpacbiBaemMoro Ha dakenbHol ycra-
HOBKE rasa paccyvTbIBaeTCA No gopmyne:

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

rae Oy - NnoTHocTb MHT, Kkr/m®, (M3MepseTcs sKcnepuMeHTansHo, nNubo
paccuuTbiBaeTCs N0 06beMHbIM Jonsam V; (% 06) n nrotHocTam £O; (kr/mM3) Kom-
NOHEHTOB - CM. [Mpunoxexuve A.

5.3. OGbemHblit pacxoj NPOAYKTOB CropaHus, NOKMAalowux dakenbHylo
ycTaHoBKy, W (M/c):

(5.2)

273+T
WHP:WV'VH("( l‘)

273
rae w, y - oObemHbIl pacxon (M/c) cxmraemoro Ha akenbHO yCTaHOBKe
[MHI, paccuutbiBaembiin no dopmyne (5.1.1);
VIIC - 06bvem NpoayKToB CropaHnsa (M3/M3), paccuuThiBaeMblia 1o dopmyne

3 Npunoxenws B;

T, - TeMnepartypa ropeHusi, paccunTblBaemas corniacHo n.8.3.



6. PACYET MOLLHOCTHM BbiIEPOCOB BPEAHbLIX
BEUWECTB B ATMOC®EPY

6.1, Pacuet huUsnKo-XMMUYECKUX XapaKTepucTuK CKuraemorc nonyTHoro
HedTaHOoro rasa.

6.1.1.  Pacyet nnotHocTu 21 , krim® (dopmyna 1 Mpunoxenns A).

6.1.2. Pacu4eT ycrnosHo/ MONEKyNApHON Macchkl Wr, Kr/Monb (opmyna 2
Mpunoxenus A).

6.1.3. PacuyeT MacCoBOrO COREPKAHNA XUMUYECTKUX INEMEHTOB (% Macc.)
8 MHT (cpopmynel 3 U 4 MpunoxeHus A).

6.1.4. PacueT uuWcha aTOMOB 3MEMEHTOB B YCOBHOW MOMNeKynApHOH
cdopmyne MHI" (chopmynel 5 u 6 Mpunoxerus A).

6.2. PacueT husnKo-xMMuU4eCkux xapakTepucTuk BnaxHoro Bo3ayxa.

[na 3afaHHbIX MEeTeoyCnoBuii:
- Temnepatypat’, C;
- pasnenue P, MM.pT.CT.;
— OTHOCUTENbHAaA BNAXHOCTb ¢ (B AoNsAX Uin %).

6.2.1. OnpeaeneHve MaccoBoro BRarocogepxaHus d (Kr/Kr) BRaxHoro
Bo3sAyxa no Homorpamme (Mpunoxenve 61).

6.2.2. PacyeT maccoBbix AONEi KOMMOHEHTOB BO BNAXHOM BO3gyxe
(chopmynsi 2 n 3 Mpunoxenus B).

6.2.3. PacueT xonuuectea aTOMOB XUMUYECKUX 3NEMEHTOR B YCIOBHOM
MonekynapHon chopmyne BnaxHoro Bosayxa (rabn.3.Mpunoxenus b).

6.2.4. PacueT nnoTHocTH BRaxHoro sosayxa Ppp., krim® (bopmyna 5
MpunoxeHus B).

6.3. PacueT CTeXvoMeTpUYecKod peakumn ropeHns nonyTHoro HedTAHO-
ro rasa B aTMocepe BNaxHoro Bo3gyxa.



6.3.1. Pac4eT MONbHOro crtexuomeTpuyeckoro koadgduumenta M (dop-
myna 2 Mpunoxexus B).

6.3.2. OnpeaeneHve TEOPETUYECKOTO KONWYECTBA BMNAXHOrO BO3AYXA

VB.B. (M*/M%), HeoBxogumoro ans nonHoro cropakms 1 M° MHE (n.3 Mpunoxe-
Hus B).

6.3.3. PacueT KonnyecTBa NpPOAYKTOB CropaHus Vi ). obpa-

3YIOLLNXCR NPU CTEXUOMETPUYEcKkoM cropaiiun 1 m° MHT B aTMoctepe BRaxHOro
Bo3gyxa (cbopmyna 3 Mpunoxenus B).

6.4. TlpoBepka BLINOMHEHWs ycnosuit BeccaxeBOro ropeHusi NonyTHoOro
HedTAHOTO rasa Ha hakensHo YCTaHOBKE.

6.4.1. Pacuer ckOpOCTU pacnpocTpaHeHWs 3ByKa B CXUraemoii rasoBoii
cmeci Uag (M/c) (hopmyna 1 Mpunoxerus I unu rpaduku 1 - 4 Npunoxenus ).

6.4.2. Tlposepka BLINONHEHUS yCI0BUA HeccaXeBoro ropeHus:

U,y 202Uy, 61)

ucm

6.5. OnpegeneHue yaenbHbIX BoiOPOCOB BPeAHbIX BELECTB Ha €AUHWLY
Macchl CKUraeMoro nNonyTHoro HedTAHOro rasa (Kr/kr).

6.5.1. [ns oueHOK MOWHOCTV BLIOPOCOB, OKCMAZ YIrNepoaa, OKCUAOB
asoTa (B NepecyeTe Ha AWOKCUA a30Ta), a Taloke caXu B Cryyae HeBbINONHeHUs
ycnosua 6eccaxeBOro CXXUraHWa UCroNb3yOTCH ONbITHDbIE 3HAYEHUA YAENbHBIX
BLIOPOCOB Ha €AUHULIY MacChb! CXUTaemoro rasa [4], npeacTasneHnHaie B HUXe-
cregyrowen tabnuue:

Tabnuua 6.1

YaeneHble BbIBpock! (Kr/kr) BeccaxuBoe cxuraine Cmmranwe:a)akiaeneﬂwem
qco 2107 0.25
9nox 310° 2:10°
Qearn - 3107
BeHa(a)nupen 210" i 810"

B cnyyae CKWraHusi CEPOCOAEPKALUEro NOMYTHOTO HEMTAHOIO rasa yaesibHbi
BbIBPOC AMOKCUAA CEPbl PACCUNTLIBAETCS N0 popmyne:



S
450, = Hso, ~

(6.2)
r

rae Mso, - monekynsipuas macca SOz, [ - ycnoBHas MorekynspHasi Macca

roptouero, S . KONMYECTBO aTOMOB Cepbl B YCMOBHOM MONEKynspHoi hopmyne nonyT-
HOro HeTAHOIO rasa {cm. MNMpunoxenus A, A1).

MNpn HeobxopumocTy onpeaenenus Beibpocos CO,, Ny, Oy, H20 cnepyet pykoso-
LBCTBOBATLCA OPMyNamMn, NPUBOAVMBIMU B NPUNoxXeHun E.

Bpeakbie BELIECTBA NPW CKUTaHUK NONYTHOTO HETAHOTO rasa nonapaoT B aTMO-
cpepy Tawke 3a cHeT Hepoxora rasa. KospduuneHnT HenoXora ONpeaenseTcs unu
IKCNEPUMEHTANLHO ANS hakenbHbIX YCTAHOBOK ONPEAeneHHon KOHCTPYKUUW, unu no-
naraevcsa paBHbiM 0.0006 npn Geccaxesom cxmranum u 0.035 B npoOTMBHOM Chyuae.

YaensHple 8uiBpock! yrnesoaopoaos (B nepecHeTe Ha Merad), a TaKke cogepxa-
UUXCA B ras3e CEePHUCTBIX COSAMHEHUA, TaKUX KaK CEPOBOAOPOS ¥ MepKantakbl, onpe-
gensiotcs no ofuien dhopmyne:

(Ya. Bbibpoc) - 0.01*(koad. Hepoxora)*{maccoeas gons 8 %) (6.3)

7. PACHET MAKCUMANbLHbBLIX 1 BANIOBbLIX BbIEPOCOB
BPEAHbLIX BELECTB

7.1.  PacueT MakcumanbHblx BoIOpOCOB BpedHbIX BELWECTB B (r/cek):

W, =0278-q,-W,

7.1

rae q; - yAenbHblil BbIOPOC i-r0 BPeHOrO BEWECTBa Ha €AUHNLY MacCbi CKW-
raemoro rasa (kr/kr) (Mpunoxenue )

W, - maccosbiii pacxop cbpacsisaemMoro Ha chakenbHol ycTaHoBKe rasa (Kr/uac)
(cm. dbopmyny 5.2).

7.2.  Pacyer BanoBbix BbIOpPOCOB BpeaHbIX BELLECTB 3a rod (T/roa):

W, (t)=0.001-g,-W, -t

(7.2)

rae obosHadenus Te ke, 4To 1 8 N.7.1, a t - NPOAOIKUTENBHOCTL PaboTsl da-
KeNbHOW YCTaHOBKM B TEYEHME roaa B Yacax.
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8. PACYET NMAPAMETPOB ®AKENIbHOW YCTAHOBKU KAK
NOTEHUMANBHOIMO UCTOYHUKA 3ATPA3HEHUA
ATMOCO®EPL!

8.1. Pacuer BbICOTbI NCTOMHMKA BbIGpOCa 3arpA3HAIOLNX BELWECTB B aT-
mocdhepy Hag, yposHeMm 3emnu, H (m)

8.1.1.  Ans BbICOTHbIX (haKenbHbIX YCTAHOBOK:

Hy=hy+L,, (8.1)

rae ha (M) - BbicoTa dhakenbHOW TPYObl (YCTaHaBNAMBAGTCA MO NPOSKTHLIM AaH-
HbIM BbICOTHOM chbaKenbHOM YCTaHOBKM);

L<p (m) - anuHa pakena (paccuntbiBaeTca no dpopmyne (1) Mpunoxerus X, nu-
60 onpepenseTca no Homorpammam Mpunoxerus X).

8.1.2. [ns ropuloHTarnbHbiX drakensHbiX yCTaHOBOK:

H;=0707-(L,~1,)%h,

(8.2)
rae [a (M) - paccrosiHme oT conna Tpydhbi 40 NPOTUBONONOXHONK CTEHbI ambapa;
h,- (M) - paccTosiHne BbIXOAHOTO CONNa OT YPOBHA 3EMNU (CO 3HAKOM «NMOC»,
ecnu Tpyba Boillie YPOBHS 3eMNK, U CO 3HAKOM «MUHYC» B NPOTUBHOM Criyyae),

0.707 - koadhOUUMENT, YUUTbIBAIOLMIA YrON OTKIIOHEHWS hakena oT BEpTUKau.

8.1.3. [nuHa cbakena paccumtbiaeTcs cornacHo Mpunoxenuio XK.

8.2. PacueT pacxoaa W cpefHeil CKOpPOCTU MOCTYRNeHus B8 aTMocdepy
rasoBoi cMecu (MPoAYKTOB CropaHus)

OO6beMHbIii pacxoR NPOAYKTOB CropaHusl, NoKvhaowmx takenbHylo yCTaHOBKY,
Wrp (M¥/c) paccunTeisaeTca no dopmyne (5.3).

CpepHss CKOPOCTb NOCTynneHus B atmocdepy NPOAYKTOBCIOPaHMA NonyTHOro
HedTAHOIO rasa paccumThIBaeTcs no opmyne:

74
Wnc =1.274‘ I;P

8.3
¢ ' ( )

rae Dy (M) - avameTp dakena.

11



Dy paccuuThiBaeTCS no popmyne:
D, =0.189-L,

rae Ly - pnuna dakena (Mpunoxenue 2K).

(8.4)

8.3. Pacuet Temnepatypb Bbibpackieaemoit B atMoctepy rasosofl cMe-
cu.

8.3.1. Pacuet ypenbhbix Buibpocos H,O, N, u O, na eavHuly maccwl
oxuraemoro MHI (kr/kr) {(Mpunoxenve E).

8.3.2. PacueT Huaweit TeNNoTLI CFOPaHUA cluraemoro raza Qur (Kkan/m®)
(Mpunoxetue 3).

8.3.3. Pacyet ponu anepruu, TepsiemMoil 3a cueT paguaruun dakena A:

A=0.048- pup> (®.5)

rae M1 - ycriosHas monekynsipiast macca MHI (Mpunoxenue A).

8.3.4. Pacyer KonuuyecTsa TennoTbi B NPOAYKTaX CropaHvsi ronyTHoOro
HeTAHOro rasa Ans Tpex 3HayeHwii TemnepaTypbl ropeHus T °K (Hanpumep,
T, = 1500°K; T, = 1900°K; T3 = 2300°K) Qnc (Kxan):

One = 2.4,C,(T)(T ~293), &)

rae 9; (kr) - Macca 1-ro KoMNoHeHTa nPOAYKTOR cropaHus 1 M MHI (Mpunoxe-
Hue E);

Cp - cpefH1e MaccoBble n306apHbIe TENIOEMKOCTH COCTaBASIOWMX NPOAYKTOB
cropanus (Tabnuua 3 Mpunoxenus B1).

8.3.5. MocrpoeHue rpacpuxa Qnc(T).

8.36. Onpenenenue BenuunHbl T no rpadpuky Qnc(T), ucxoas us yeno-
BWS

Quc(T)=Qy -(1-4), ®7)

8.3.7. OnpepneneHue TemMnepaTypbi BolGpacbisaemoit 8 aTMocdepy raso-
BOW CMecu:

T.=T-273,°C.
12



MNpunoxenune A.

PACHET ®U3NKO-XUMUYECKIUX XAPAKTEPUCTUK
NONYTHOIO HE®TAHOIO FA3A (1. 6.1)

1. Pacyet nnoTHocTy pr (Kr/M°) MTHI no 06bemHbiM A0NSM V(% 06.) (0. 6.1.1) n
NAOTHOCTY i (Kr/M3) (tabnuua 3 MNpunoxenusi A1) KOMNOHEHTOB:

pf=0'01‘zl/i'pi. 0

2. Pacuet ycnoeHou MonekynsipHoii macebl MHT yr, kr/mone (0. 6.1.2):

pr =001V, ;. @

The lui - MorexynspHas Macca i -ro komnoreHta MHI (tabnuua 2 Mpunoxe-
wun A1),

3. PacueTt maccoBoro COoAePXanna XMMNHECKUX 3NEMEHTOB B NONYTHOM rase
(n. 6.1.3):

Maccosoe coaepxaHnue j-ro xumudeckoro anementa 8 MHF o; (% macc.) paccun-
ThiBaETCH No chopmyne:

g, :Zd "0y @)

The o ij - conepxanue (% macc.) XMMM4YECKOTO 3NIEMEHTA j B | -TOM KOMNOHEHTE
NHI (rabnuua 4 Mpunoxexust A1),

5,- - MaccoBast fons i-ro komnoHeHTa B MHI; 5; paccuuthiBaeTcs no opmyne:

5 =001, © “
: )

Pr

ﬂpumeqaaue .ecnu Bb(ﬁpOCbl yrnesoaoponos onpeaenarTCca 8 nepecyete Ha

MeTaH, BbIMUCNAETCS TakKe MaccoBan Aona yrnesoaoponos , nepecynTaHHbix Ha Me-
Taw:

J(Zcm )= 25, ’ #ﬂ, ®)

4

Npu 3TOM CyMMMpOBaHWe OCYLIBCTBNSETCA TONLKO NO YINEBOAOPOAAM, HE COo-
Bepxawmm cepy.

13



4. PacueT 4ncna aToMoB SNEeMEHTOB B YCIIOBHOM MONEKyNSpHOiA dhopmyne nonyT-
HOTO raza (n. 6.1.4):

Konuuectro atomos j-ro anemenTa K; paccuuTbigaeTcs no copmyne:

K. =001 %
- =0.001- " u,
j )
U, (6)
YcnosHas MonekynspHas dopmyna ronyTHOro HeTRHOIO rasa 3anvcLHIBaeTCA B
Buge:
CcHthNnOOx

@)
Ae ¢ = Ko, v =K, s = K, n = Kn, 0 = Ko, paccumThiBatoTes no copmyne (6).

Mpunoxexue A1,
CnpaBRo4HbIe faHHble, HeOOX0AUMbLIe ANA PacyeToB PU3NKO-XUMMYECKNX
XapaKTepMCTHK NOMYTHONO He(TAHOro rasa

1. ATOMHbIE MACCbl XMUYECKUX ANEeMEHTOB, BXOAALLUX B COCTaB NOMNYTHOro rasa.

Tabnuua 1
]
Xumumueckuit
onement | Yrepoa C | BopopoaH | Cepa$ | AsoTN Kucnopog 0
ATomHas | 45 011 1008 | 32066 | 14.008 16.000
Macca

2. MoriekynsipHbie Macchl OCHOBHBIX KOMMOHEHTOB [MHI™ u KoadpdhuLmMeHTsI I; nepecyeTa
yrnesBoAopoA0B Ha METaH

Tabnuya 2

Mpo- | n- i
Komno- | MeTaH | 3T1aH MenTtaH| MekcaH
HeHT | CH¢ | CaHs C?S:a ?3{:—?1: CsHiz | Cetlia

T
CepoBo- | Jnokeua

I’gn;aH RoPOA | yrnepo- A:IOT
e H.S [a Co, 2

L,,___ﬁ SN S S S

Mone-

Kynsp-

M::Za 16.043 |30.07|44.097 | 58.124 | 72.151 | 86.066 | 100.077 | 34.082 | 44.011

Mi

Kr/mons

28.016

=
. ) 75
Wil 1.00 | 1.87 ] 27

3.62 | 4.50

5.36 6.24




3. NnoTHoCTs p; (Kr/M) OCHOBHBIX KOMNOHEHTOB FIHI

Tabnuuya 3
[ Mpo- . r Cepo- | Auok-
Komno- |Metan( JraH | .} 0= 6y- |{Mextan|lexcaH | (entan| Boao- cua yr-{ AsoT
HEHT CHs | CaHs CaHs TaH C4Hyg | CsHiz | CeHis | C/Hie | pop |nepopa!l N2
H.S | CO,
”2"1’:}’,\? bl 0.716 | 1.342 | 1.969 | 2595 | 3.221 | 3.842 | 4.468 | 1522 | 1.965 | 1.251
| 1
4. Coaepxanue (% Mace.) XMMUYECKuX INEMEHTOB B OCHOBHLIX komnoHexTax MHT,
Tabnuya 4
N CopepraHune XMMWYECKMX 3NeMenTOB B KomnoxeHTax (% macc)
C H S o] N
CH, 74.87 25.13 - - -
CaHs 79.89 20.11 - - .
CsaHs 81.71 18.29 - - -
CeH1o 82.66 17.34 - - -
CsHi2 83.24 16.76 - - -
CeH1s4 83.73 16.27 - - -
CrHis 84.01 15.99 - - -
H.S - 5.92 94.08 - ;
CO; 27.29 - - 72.71 -
N2 - - - - 100
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Npunoxexue A2.
MpuMepbi pacyeToB (PU3NKO-XUMHUYECKMX XapaKTOPUCTUK NONYTHOrO HedTAHOrO
rasza.

MonyTHbIA HedTAHOM ra3 KOxHO-CypryTckoro MecTopOXaeHuA
(6eccepHNCTLIN)

KomnoHeHTHbIn cocTas Vi (% ob).

Tabnuua 1.1

KomnonewT | CHa | CHg | CaHg | iC4Hig | NC4H1g | iCsHrz | nCsHiz | CO2 | N2
Vi(% 06) | 8847|178 | 2.50 0.77 1.49 0.34 0.32

0.1511.07

Pacuet noTHOCTH P (KM%
Tabnuya 1.2,

KomnoHeHT | CHg C2Hs CsHs iCqH1o | NnCqHg iCsH12 | nCsH12 CO; N2

0.01:V;p; | 0.634 | 0.038 | 0.091 | 0.021 | 0.040 | 0.012 | 0.011 | 0.003 0.013

pr=0.01-3"V, p, =0.863 krin’.

PacyeT YCNOBHON MONEKYNAPHOM Macchi U (KF/Monb)
Tabnuua 1.3

KomnoneHnT | CHg, CoHg | CaHg | iCaHip | nCatHao iCsHiz | nCsHya | COz | N2

0.01:V;p | 14.193 | 0.535 | 1.984 | 0.448 | 0.866 | 0.245 | 0.231 | 0.066 03

Hy =001 ZV, - 44, = 18.868 r/mons.

PacueT MaccoBOro CofepKaHns Xumuueckux anementos 8 MHT.

Tabnuua 1.4
KomnoHeHT CHs | CoHg | CaHs | iCaH10 nCsH10| iCsHyz2 | NCsHyz | CO2 N2
5.=0-01"";p‘.‘£,{ 0.735] 0.044 [ 0.109 | 0.024 | 0.047 | 0.014 | 0.013 | 0.003 0.016
-
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Tabnuya 1.5

KOMMOHEHT Cha 1 CHs | CaHe [iCaHio| nCathro iCsHiz (nCsHiz| CO2 | Nz | 2,
4
~ 01| 198 | 389 | 117 | 1.08 [008 | - | 7566
6,=90-6,| C |5503|352
' 0 1547l 066 199|042 | 081 | 023 | 022 ) - | - 2302
N - - - - - - | - |16] 160
o | -1 .1 - - - - |o22] - | 022

Pacyer uicna aTomos 371eMEHTOB B YCNIOBHOH MONEKYNspHO#H opmMyne noNyTHOro
HedhTAHoro rasa KOxHO-CypryTckoro MECTOPOXAEHUS.

YcnoHas monexynspras cdopmyna MHI IOxHo-CypryTekoro MecTopoXaeHus:

Cl.207H4.378 N0\021900.0027

YTO4HIM YCTIOBHYIO MOTIEKYTISpHYI0 Maccy:

Hr=Y K, u; =19.260

17

Tabmuua 1.6
BnemeHT c H N 0
S,
K,=001- 7' -pu, 1.207 4378 0.0219 0.0027
Hy




Mpunoxexune B.

PacueT (PU3NKO-XMMUYECKMX XapaKTepMCTUK BNAXHOTO BO3AyXa ANA 3a4aHHbLIX
MeTeoycnosui (n.6.2)

1. YcnosHaa monekynsipHas hopmyna afa cyxoro so3gyxa

00.421NL586 . 4]

YeMy COOTBETCTBYeT yCnosHas MonekynapHas macca

Lo g = 28.96 \oimons

N NNOTHOCTb
Pes =1.293 om

2. MaccoBoe BfiarocoaepXaHue BraxkHOro 8o3ayxa d (Kr/kr) AnNs 3aaaHHO| OTHOCK-
TENLHON BNAXHOCTY ¢ M Temneparypsl t, °C npn HopManbHoM aTMocepHOM
AaeneHun onpeaensercs No Homorpamme MNpunoxenusa 51 (n. 6.2.1).

3. Maccosbie 1011 KOMNOHEHTOB BO BNaxHOM Boaayxe (n. 6.2.2):

1
—  CyXOro Bo3ayxa Ocn = 1+ d’ 2
5 1
- Bnary (H = -
(H20} P10 l+d 3
4. CopepxaHue (% macc.) XMUNECKUX SNIEMEHTOB B KOMNOHEHTaxX BNAXHOTO BO3-
ayxa.
Tabnuya 1.
ConepxaHne XMMUIeckux anemeHToB (% macc)
Komnonent
0 N H
Cyxoit 8o3ayx Oy N 23.27 76.73 -
Bnara H,0 88.81 - 11.19




5. Maccosoe cogepxanve (% Macc.) XUMVHECKWX NIEMEHTOB BO BITAXHOM BO3gyxe
¢ BnarocogepxaHuem d

Tabnuua 2.
KomnonenT Cgﬁiﬁ:?ﬁ" Brara H,0 3

o 23.27 88.81.d | 23.27+8881-d

I+d 1+d 1+d

S N 76.73 ) 76.73

! 1+d 1+d

) , 194 | 1119
| I+d | 1+d

6. KonuyecTso aTOMOB XMMUYECKIX 3NEMEHTOB B YCNOBHON MOMEeKyNAPHOiA chop-
Myne BaXHOro Bosgyxa (n. 6.2.3)

Tabnuua 3.
OneMeHT o) N H
K 0.421+1.607-d 1.586 3.215.d
3 i+d 1+d 1+d
YcnosHas MosiekynapHas chopmyna BriaxHoro Bosayxa:
OKo N KnH Kn 4
7. MNOTHOCTb BNAXHOro BO3AyXa B 3aBUCUMOCTU OT MeTeoycnoauid. [Npn 3agaHHOW
Temneparype BnaxHoro Bo3gyxa t, °C, 6apomeTtpuyeckum gasnexun P,
MM. PT. CT. ¥ OTHOCUTESBHON BNAXKHOCTY ¢ NNOTHOCTL BMAXHOTO BO3ayxa pac-
cuuTbLIBAETCH NO hopMyne:
P~0.3783-P,)-273.2 P—-0.3783-F,
Ppp =1293 (P=03783-F,): 2732 _ ) yoag. £~ 03783 Fy 5)
760-(273.2+1) 2732+t

rae P, - napunansHoe paBnexve napoB BOAL! B BO3AYXe, 3aBucailee ot t v ¢; on-
pegensieTcs no Homorpamme MNpunoxenns b1.
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MNpunoxewune B1

Owarpammsl «i-d» AR BNAXHOTO BO3AYXA.

Ha gnarpammy, Ha puc.1 HaHeceHs! N30NWHUUA SHTanbLMWiA i, Temnepatyp t, °C u
OTHOCUTENLHOM BIAXHOCTH @, @ TaKe 3aBVCUMOCTY NapLUMansHOro gasneHns BOAAHO-
ro napa P, oT BnarocopepxaHus d.

Iuarpamma nocTpoeHa Ans gaenenun 745 + 760 mm. pT. cT.

Toukn gruarpammel, nexawve Ha kpuson ¢ = 1 (100%), onpegensoT cocTosHUe
HACLILWEHHOro BO3ayxa. ToukM, nexaue noa Kpusow ¢ = 1, COOTBETCTBYIOT COCTOR-
HMIO HACBILLEHHOTO BO3ayXa, COAEPKAILEro, KpOMe HaCLULEHHOro napa, YacTuubt Ka-
NEeNbHO-XUAKOW BOAb! MNK NbAA. TO4KW, NexXalwme Hap kpuso ¢ = 1, XapakTepusylor
COCTOAHWE HACbILLIEHHOTO BO3AYXA.

Nog kpuBon ¢ = 1 n Hap naotepmoit t = 0° C HaxopuTcs obnacTte TymaHa; no apy-
Y10 CTOPOHY M3oTepMbl t = 0° C, Huxe ee, pacnonoxexa obnacte NEAAHOTO TYMaHa.

Mpunoxenue b2

Mpumep pacyeTa huU3NKO-XUMUYECKUX XaPaKTEPUCTHUK BNaXHOro BO3ayxa
ANA 3aAaHHBLIX METEeOYCNOBUM.

3apanbl Temnepatypa t = 20° C, oTHocuTensHas snaxHocTe @ = 0.60 (60%) Bos-
Ayxa u gasnenne P = 760 MM pT. CT.

Mo Homorpamme (Mpunoxenne B1) onpepensetcs erarocoaepkanue d = 0.0087
KI/Kr 1 NapuuanbLHoe AaBneHwe BogaHoro napa P, = 11 mMm. pT. CT.

Pacuer konu4ecTea aTOMOB XMMWUYECKUX 3NEMEHTOB B YCNOBHON MONEKYNAPHON
chopmyne BRaxHOTo Bo3gyxa:

. 0421+1.607-d

KO 1’+ d - = 0.431’
K, =128 _1 57
l+d
_3215-d

K, =27 20.028
1+d

YcnosHas monekynspHas (opMmyna BaxHoro Bosayxa AnA saaHHbIX METeoyc-
NOBUNA:

00.431 Nl 572 H0.028
[NOTHOCTL BNAXHOIo Bo3ayxa:
P-0.3783-P,

=0.4648 - ©=1.20 ria®
Psas. 2732 +1 Kkr/m
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Puc. 1. Ivarpamma xapakTepucTuk BNaxHoro so3gyxa Mpit HOPMaRLHOM aTMOCHEpPHOM

BaBnRerun.

t, °C — remneparypa,

@ - OTHOCUTENbLHASA BNAXHOCTD,

i ~ 3HTanbnua, Kxkan/xr,

d - BnarocogepxaHue Kr/kr,

Py - napunanbHoe aasnexne soasHoro napa, MM. pT. CT.
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MNpunoxenue B.

PacyeT cTexWoMeTpU4ecKOi peakuum ropeHus nonyrHoro HedpTRHOro rasa B ar-
Mocdcpepe BRaXHOro Bosgyxa (n.6.3).

1. Crexvomerpuyeckas peakuus ropeHunsi 3anucsIBaeTca B BUAe:

CH SN, O, + MO Ny, =1 CO2+ 1y, o H O+ ng, SO, +ny N, (1)

2. Pacuet MONbHOro CTEXVOMETPUUECKOro Ko3dhduumMeHTa M N0 YCNOBUIO NOMHO-
O HaCLIWEHWUA BANEHTHOCTU (NONHOCTLIO 3aBEPLUEHHON peakuuii OKUCNEHNRA);

ij-uj

M=2 o -
ij-uj' (2)
>

tae Uj v U; - sanedTHOCT! 3neMeHTOB i U | , BXORAWMX B COCTAR BRAKHOMO
sosgyxa u [MHI;

'

k J k j - KOnU4ecTsa aTOMOB 3MIEMEHTOB B YCNOBHbLIX MONEKYNSIPHBIX hopMy-
nax BnaxHoro Bo3gyxa u rasa (Mpunoxenus A u B).

3. Onpepenelve TEOPETUMECKOrO KOMUYECTBA BNaXXHOro Bo3ayxa Vs (M31M3),
HEOBXOAMMOTO ANS NonHoro cropanust 1 m° MH.

B ypaBHeHUM CTeXnoMeTpUHeckoi peaxuyu ropeHusi MOnbHbIA CTexnoMeTpude-
ckuit koagppuumeHT M sBnseTca M koacppuLmeHTom oBbeMHbIX COOTHOLUEHUA MeXay
rOpPYUM (NONYTHBIA HECOTSHOW ras) u okucauTenem (BNaxHeIA BO3AYX); ANA NOMHOO
cropanus 1 M° IHI™ TpeByetcs M M BnaxHoro soagyxa.

4. Pacuer KonuuecTBa NPOAYKTOB CropaHus Ve (M°/M°), 06pasyloLLuxca npy cTe-
xuomerpuyeckom cropannu 1 m3 MHI™ B aTMocdPepe snaxHoro Bosayxa:

Ve =c+s+05[h+n+Mk, +k,)]. 3)

rae ¢, s, h, n u kp, k, COOTBETCTBYIOT YCNOBHbIM MONEKYNAPHbIM hopmynam MHI u
BNAXHOrO BO3ZyXa COOTBETCTBEHHO.
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Mpunoxexue B1.

CnpaBouHble AaHHbIe, HeobxoanMbIe AN pacieéToB Tenno-pu3n4YeCcKuX xapax-
TEpPUCTHK NONYTHOTO HehTAHOTO rasa.

1. Mokasatens aguabatst K Ana komnoHenTos MHI.

Tabnwua 1.

KomnoneHT | CHs | CoHe | CaHa | CeHio | CsHiz | CoHia | Crtie LCOZ Nz | H2S

l -

1.06 | 1.30|1.40 | 1.34
o |

3
2. Huswas Tennota cropanusa ropiodux komnoxentos NH Qu, Kxan/m

Mokasatensb 1113 | 1.10 | 1.08 | 1.07
agnabatbl K 131]1.21) 11 t

Tabnuua 2.
KoMnoHeHT CHs CzHs | CaHs | CaHio | CsHiz | CeHis | CsHis | CO2

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

3. CpedHue MaccoBblie M300apHbIe TENNOBMKOCTM COCTABNRIOLMX NPOAYKTOB
cropanus, onpeaensembie B uHTepsane ot 293 °K go T °K (Kkan/kr-rpag).

Tabnuua 3.
KomnoHeHT | CO; H,0 co NO N 0, CHs | H,S
® 1100 | 0.263 | 0.500 | 0.266 | 0.254 | 0.263 | 0.244 | 0.844 | 0.280
§¥ 1500 | 0.279 | 0.543 | 0.276 | 0.263 | 0.273 | 0.252 | 0.967 | 0.302
gi’- 1900 | 0.289 | 0563 | 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

Mpunoxenve B2,

Mpumepkl pacyeToB

PacyeT CTeXMOMETPUYECKONW pPeakunn ropeHns NonyTHoro HedTsiHoro rasa
B aTMocbepe BNaXHOTO BO3AyXa

Mpumep 1.
MonyTHbIA HeTAHOM ra3 KOxHO-CypryTCKOro MECTOPOXAEHUR

C1A207 H4.378 N0A02I900.0027
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cropaet B aTMocthepe BMaxHoro Bo3ayxa

OV 532 H .00 ( = 20°C, 0 = 60%)

B COOTBETCTBUY CO CTEXUOMETPUYECKON peakumen:

Cl.207H4.378N0.2l900.0027 + MOOA}] Nl.572H0.028 =

=Ne,, CO, + n,oH,0+ ny, N, (1.1

PacueT monbHOro crexmomeTpuyeckoro koathduuuerTta M:

b 12014820007 02
2-0.431-1-0.028

TeopeTudeckoe KOnMYecTBO BNAXKHOTO BO3AYXA, HE0OX0AUMOe ANS NOAHOrO Cro-
panus 1 M® MHIM KOxHO-CypryTckoro MecTopoxaeHus, coctasnseT 11.03 m°.

ncoz =C= 1'207:
Pyo = 0.5 (h+ Mk,) = 2344,
ny, =0.5-(n+ Mk,)=8.681

O6bem NpoayKTOB CropaHns NpK CTEXMOMETPUIECKOM rOpPEeHNUY PaBeH:
Vie =c+s+0.5[h+n+ Mk, +k,)]=
=1.207+ 0.5[4.378 +0.0219+11.03-(0.028 +1 .572)] =12.23 wimd,
Mpumep 2.
MonyTHbIA HedTAHOW ras ByrypycnaHckoro MecTOpPOXAEHUA (cepocoaepXaiunin

C|,4s9H 4.94350.01 1000,0160 cropaet B atmocepe BnaxHoro sosgyxa Oy, N Lm0
(t=20°C, @ = 60%) B COOTBETCTBUN CO CTEXYOMETPUMECKO PeaKLen:

7 _
CI .489H4‘943SO.01 1000.0160 + M00A43l A’ l.572HO.028 -

=nco,CO, + 1y o H,0+ny N, 2.1
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PacyeT MOfbHOTO CTEXUOMETPMMECKOTO KoathduimenTa M:
~4-1.489-1-4.943-2-0.0110+2-0.0160 _ ., . 22
2-0.431-1-0.028

Moo, =c=1.489

Py =0.5-(h+Mk,) =2.660,
ng,=s=0011,

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

TeopeTuyeckoe KONU4ECTBO BNAXHOrO BO3AyXa, HeOGXo4MMoe AN NOSTHOTO Cro-
paHus 1M MTHM ByrypycnaHCcKoro MectopomgeHus, coctasnseT 13.056 m°.

Ob6Lem NpoayKTOB CrOPaHUs NPV CTEXMOMETPUYECKOM FOPEHUU PaBEH:

Ve =1.489+0.0110+0.5-[4.943+13.056 - (0.028 +1.572)} =
=14.74 Wi,

Mpunoxerne I

PacuyeT cKopoCTh pacipoCTPaHEHNA 3BYKa B CKUraemoit
rasoBol cmecu U,y (Mic) (n.6.4)

CKOpOoCTb pacnNpOCTpaHeRns 3ByKa B CXUFaeMoi rasosoi cmecun Uy (M/c) paccun-
TeiBaetcs no opmyne:

0.5
g Ty *273)
Mr

U, =91.5-

M
tae To, °C - Temnepatypa MHT;

Hr - ycnoBHasa MonekynsapHana Macca Cxuraemon raszoBoi cMecy;

K. nokasatens agnabarsbl ANA CKUraemol rasoBoi CMEecH unu onpegensieTcs
no rpadmkam na puc. 2 — 3 Mpunokennn I', Tae pacueThl nponasenerbl ANs veTbipex
3HaueHwnit To,°C (0° C; 10° C; 20° C n 30° C).

MNokasatenb agnabatel K ana NMHI paccuutbiBaeTca No 3Ha4eHUAM nokasatens
aavabate K ans komnoreHTos (Tabnuua 1 [Mpunoxenus B1) kak cpegHessseLeHHoe
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K=0.01-ZV,-K,_ @

rae V, (% 06.) - o6bemHan aons i-ro komnoHexta MHI.

Mpunoxenne M.

Mpumep pacuyeTa cKOPOCTH PacnpOCTPAHEHNA 3BYKa B CUraemMown
rasoBo# cMecK n3aB (m/c)

MNonyTHeIl HedTAHONM ra3 KOxHO-CypryTCKoro MecTopoxaeHusl. KoMnoHeHTHbIR
coctaB V; {%06.) - cM. Tabnuuy 1.1. Mpunoxenus A2. Mokasatens aguabarst

K=001-)V,-K, =1292

CKOpOCTb pacnpocTpaHeHus 3syka npu To = 20° C:
K- ,(T0,+,273 )

Hr

0.5
UJD =9].5‘): } "—"406 m/c

(M =19.210, cm. Tabnmuuy 1.3. Mpunoxenns A2.)

Takoe Xe 3Hauenne Uy gaet rpachuk Mpunoxenus I gna T = 20° C.

26



Tewuneparypa 0°C

(WA ay4

Vi

AP

w s a7
/ "
340

{20 / ? / // / /

50 175 200 225 250 Re

Teuneparypa I0°C

iy,

190~ 40 40 o 7 v 7

///r‘”m’/ A
isai
/

1201

’-’”/' % Use= 320
;.7/ // A

150 175 200 225 fs50 (,Lr
Puc. 2. CkopocTb 3Byka B CxXMraemoit

27



Tewneparyps 20°C

440"/90/&72 w1/ / 4

430

// / e
7T 7 ¥

150 5 aac¢ 225 250 Me
Teuneparypa 50°C

gRaAaa
‘ 500 0 w | //
130 7L/- / —~ 400/ 7 //

/ L / L’f” 360 / / |
120 7 ~ : 7
/ / / / / Uu=5l¢0/"‘/¢

ST VAVaYY

150 175 290 225 250 Me
Puc. 3 - CKopocTb 3Byka B CKMragMon cmech.

28



fipunoxenne 4.

NpumMepbl pacyeTa BeiGpoCoB BpeAHbIX BEWECTB NPH CKUraHK
nonyTtHoro HetTAHOrO rasa

1. MonyTHoit HepTAROW a3 K))KHo -Cypryrckoro mectopoxpaenus. OBbemHbliid
pacxop rasa W, = 432 000 m>/cyTku = 5 m/c. Cxumranne 6eccaxesoe. noTHoCTs rasa
(cm. npunoxenune A) p;=0.863 kr/M3. Maccossiit pacxoa paseH (5.2.1):

W, = 3600- p - W, =15534 (xriuac).

B coorsercTeue ¢ popmynon (7.1.1) n Tabnwuuent 6.1 BIGPOCH! BpEAHbIX BEWECTB
8 [/C COCTaBNAOT.

CQO - 86.2 ric, NOx - 12.96 r/c;

Bena(a)nupet - 0.1-10° ric .

[ns BbluucneHnsi BLISPOCOB YrNEBOAOPOAOB B NEPECUHETE Ha MEeTan onpefenseT-
CA MaccoBas wx gona, uexodna us tabnuy A.2 v A.1.6. Onxa paexa 120 %. Hepoxor pa-
BeH 6-10™. Takum oB6pasom BLIBPOC MeTaHa CoCTaBNseT:

0.01-6-10%120:15534 = 11.2 r/c;
Cepa B MHI oTcyTCcTBYET.

2. MonyTHhiA HedTIHON ra3 ByrypycnaHckoro MeCTopoXaeHUA ¢ YCNOBHON Mone-
KynapHon cbopmynoi C a0 H 101350011 Qoone - O6beMHbIl pacxon rasa

W, = 432 000 M*/cyTkn = 5 m/c. GakenbHOE YCTPOIACTBO He oGecneqmaaeT Beccaxesoro
ropenus. NOTHOCTL rasa (cM. npunoxenue A) p, = 1.062 kr/m®. MaccoBblii pacxog pa-
Ben (5.2.1):

;V =3600-p, - W, =19116 (krMac).

B cootsetcTBue ¢ chopmynon (7.1.1) n Tabnuuein 6.1 BeiBpOCH! BpeaHbIX BelecTs
B I/C COCTaBNAOT:

CO - 1328 r/c; NOx - 10.82 r/c; GeHa(a)nupen - 0.3-10° r/c.
Bbibpocsi cepHUCTOro aHrmapuaa onpegenatoTca no copmyne (6.2), 8 KOTOpoOH
s =0.011, y; = 23.455, Hgo, = 64. OTclopa

My, =0.278-0.03-19116 =159.5 rc.

B naHHom cniyqae Hepoxor paseH 0.035. Maccosoe cogepxanue ceposogopoaa
1.6%. OT1clopa

M, s=0278-0.035-0.01-1.6-19116 = 2.975 rc.

BuiBpocs! yrneBogopoa0B ONPeAEnsIoTCA aHanorM4Ho npumepy 1.
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Mpunoxenue E.

PacueT yaenbHbix Beibpocos CO2 , H2 O, N2 u 02 Ha eavHuuy Maccet
CXKUraeMoro fnonyrHoro HedraHoro rasa (Kr/xr)

1. YaenbHL:i BoiOpoC Auokcuaa yrnepoga paccumTsiBaeTca no popmyne:

¢ _9ene _deo J

9co, = Hco,| T
“ Q[ﬂr Hey,  Heo

™

rae Heo, :ucm , Mo - MonekynsipHsie Macchl COOTBETCTBYHOLMX ra3oB (Mpu-
noxeHue Al);
Hr - ycnosHas monexynspHas macca MHI (Mpunoxenune A1),

C - KONMYEeCTBO aTOMOB Yrnepoaa B8 yCNOBHOW MONeKynsapHod dopmyne [THI
(Apunoxenve A) .

2. YpenbHblii BbIGpoc BogsHoro napa H,O:

M den,
Qo =05 | - (h+a-M-K,)- CcH ,
Hr Hcn,

rae Hu,o w Hen, - monexynapHsie Maccest H,0 u CHy;

Hr - ycnosnas monekynspHas Macca NHT;

h - xonuyecTBo aTOMOB BOAOPOAA B YCNOBHOW MonekynapHoi dopmyne MMHT;
O - xoahhmumMeHT U3BLITKA BMAXHOrO BO3AYXA;

M - MonbHbIA cTexuoMeTpudeckuin koathuumeHT (Mpunoxenve B);

Kp - Konu4ecTso aToMOB BOAOPOAA B YCITOBHOW MONEKYNAPHON popMyne BRaxHo-
ro sosayxa (Mpunoxenne B).

3. YpensHbiii Boibpoc asoTta Na:

1
v, = Hy, 'l:;ll""'(l’l+a-M'Kn)—»q"£0 } @

Hyo

4 . YgenbHelit BbiBpoC xucnopoaa Oq:

90, = Mo, [ l_ .(O+a.M,Ko)_2.q._(p‘,_q_ﬁ’o___2.q{01. _9co _9no.
2 ﬂr

(4)
Heo,  Haypo Hso, Hco Hwo

Mpumeyanus:
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1. OBo3HayeHus, NPUHATLIE B (2) 1 (3) aHANOMMHHBI 0603HaUEHUAM, NPUHATLIM B (1).

2. qcoz R quo, qsoz , 9co ., 9nvo - cm- NMpunoxenne [ u dopmyny (1) HacTos-
wiero MpunoxeHuA.

Mpunoxenne E1.
Mpumepnl pacyeToB

PacuyeT yaenuiuix 8biGpocos CO2, H20, N2 u 02 Ha epuxnyy Maccht
CXUraeMoro nonyTHoro HecdraHoro rasa (Kr/kr)

Mpumep 1.

MonyTHbIN HedTAHOW ra3 KOxHO-CypryTckoro MECTopoXaeHUs ¢ YCNOBHOA mone-
kynsipHoi PopMynoin C, 50, H 436 N46210000027 (Mpunoskenne A2) cxvraercst B atmocce-

pe BnaXHOro BO3AYXa ¢ ycnosHow MonekynapHown topmynoit O .V, ¢ H e (Mpuno-
wenve 62) npn & =1.0.

MonbHbiit CTEXMOMETPUYECKMA KO3 DUUMeHT M = 11.03 (Mpunoxenne B2).
YaenbHbIi BLIGPOC AvoKkcuaa yrnepoaa (dopmyna (2) Mpunoxerus E):

1207 5.107 _2:107

=44.011-
(19 260 16043 28011

)z 2.725

YaenbHblit BbIGPOC BogaHoro napa H,0:

1 —4
qH\0=O.5-18.016-[ +(4.378+11.03- 0028)—-5—-10 =2.192
~ 19.2 16.043

YpaenoHbii BbIOpoC asota Ny:

-3
gy, = 28.016-[ S (0.0219+11.03.1.572) - >0 | 225251
9.2 30.008
YaenbHbiid Beibpoc kucnopoaa Oa:

=2 -3
% =32-[ +(0.0027 +11.03-0431)—2. 2725 _ 2192 _2:107 3-1071 _, 0oy
T 192 44011 18016 28011 30.008

MNpumep 2.
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MonyTHoi HeTAHOI ras ByrypycnaHckoro MECTOPOXAEHNS C YCNOBHON MOMEKY-

nsipuoit dopmynoit C, g9 £ 4 94350110516 Yenorus cxuranns rasa Te e, 4TO U B
npumepe 1. YaensHblii Boibpoc avokeuaa yrnepopa (copmyna (2) MNpunoxerus 1)

1.489 5-10" 2.107

=44.011- 2 T e o1
Aco, [23.476 16.043 28.011

J=2.761_

YaenbHbii Beibpoc BoasHoro napa H,0:

4
Gho=0518016| | .(4943+13455.0.028->0. |=2.041
: 23476 16.043

YnenosHbi BuiBpoc azota Ny

. -3
gy =28016 ' _.a3455.1.572)- > 10 .|=25.238
: 23476 30.008 |

YpenbHbi Boibpoc kucnopoaa O;:

1 2761 2.041 0.030 2107 3.10°
=32+ - = .13455.0431-2- 7 - Tt D ST T T [=0.208
9o, [23.476 44,011 18.016 64.066 28.011 30.008}
NpunoxeHue XK.
PacyeT anuHel thakena
[nuHa dakena (Ly) paccuuTbiBaeTtcs no dopmyne:

‘ ‘"IK:.— T3 ST e e
IT | P
L, =53.d. - " 0+v. ) 1+V, , - EBE
¢ 0 “’ T, \J( 0) ( B.B. p } ,

r

0
rge do - AvameTp yCTbs hakenbHON YCTaHOBKU, M;
T, - TemnepaTypa ropeHus, °K (n. 8.3)
To - Temnepatypa cxuraemoro IMNHF, °K;
Vpg - TEOpETUHECKOE KONUYECTBO BNaxHOro Bosayxa, Heobxoavmoe ANA NONHOrO
cropanus 1 mM° [THI (NMpunoxenve B), M3 /v,
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Ppp M Pr - nNoTHOCTb BNaxHoro so3gyxa (Mpunoxenue B) u MHI (Mpunoxe-
Hue A);

s qu - CTeXNOMETPUHECKOE KOMUUECTBO CYXOro BA3ayxa AMA cxuradua 1 m> (HC,
M°/m>;

V, =0.0476- {1.5 [H,8], + ﬁ:(x + z yle.H,] - [0,]0}

roe [H2S]o, leHyL, [Oz]n - COAepXaHwe CEpOBOLOPOAR, YIMEBOAOPOAOS,
KUCNOPOAA, COOTBETCTBEHHO, B CUraeMon yrnesogopoAHoi cmecu, % 06.

Ha puc. 4 - 5 naobpaxeHbl HOMOrpammbl AnA onpeaenesvs anuHel daxkena (Lg),
OTHECEHHOW K AWaMeTpy ycTba hakenbHon ycTanosku (d), B 3aBucuMocTy oT Tr/Tg, Vas

pBB
"

p Nns YeThipex MKCUPOBAHHBLIX 3HaYeHu Tr/To NpK AnanaszoHax Bapbuposa-
-

Pg.s.
HUR VVgg 0T 8 po 16 n P o1 0.5 180 1.0.
r

MpunoxeHune X1.
NpuMep pacyera AnuHbI hakena AnA KOxHO-Cypryrckoro MeCTopoXAeHUA.

Temnepatypa ropenus {cMm. MNMpunoxenve N) = 1913 K°;
TemnepaTtypa cxuraemoro rasa = 293 K°;

Vag (cM. Mpunoxexune B2) = 11.03 m3/m 3;

MnoTtHocTs MHI (Mpunoxenune A2) = 0.863 (krim);

MnoTHOCTL BNaxHoro Boaayxa (Mpunoxexue 62) = 1.20 (kr/m®).

Ha ocHosaHun dopmynet (1) oTHoweHue AnuHbl hakena K guameTpy ycTbs da-
KEenbHOM YCTaHOBKN:

L
" =190
d

0
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Puc. 5
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Npunoxenne 3
PacueT Hu3welh TeNNOTLI CropaHun nonyTHoro HedTAHOro rasa Q, (Kxan/m®)

Hvawan tennota cropanua MHC Q, (Kkan/m®) paccuuthiBaeTcs kak cpeaxesage-
WeHHan CyMMa HU3LIMX TENMNOT CropaHns FOpIoNUX ra3os, BXOASILUMX B €r0 COCTaB:

0, =001-37,-0,, N

rae V; - cogepxanue i-ro roprodero koMnonenTa (% 06.) 8 NHIT, Qu; - HU3was ten-
NOTa CropaHns i-ro roplo4ero KOMNOHeHTa UK No hopmyne:

0, =855-[cH, ] +152-[C,H, ), +218-[C,H, ], +283-[C.H ], +349-[C.H . ],
+56[H,S], @

Benuuntbl Q,; npuBeaeHsl B Tabnuue 2 Mpunoxenvs B1.

Mpunoxexue 3.1.
Mpumep pacyeTa HU3WEN TENNOTLI CFOPAHNS NONYTHOrO HeTHHOTO rasa

MonyTHeit HedTaHON ra3 HOXHO-CypryTcKoro MeCTOpOXAEHUA. KOMMOHEHTHbIR
coctaB V; (% 06.) - cMm. MNpunoxexne A2.

Tabnuua 1

KoMnoHeHT CH4 CzHa CiHs C4H1o CsH12

0.01-V,-0Q,,| 7569 423 981 640 230

Qn =0.01- 277, 0y, = 9843 Kaniw’.
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Mpunoxenve W.

Mpumep pacyerta remnepatypbl BoiGpackiBaeMon
B aTMocthepy rasoBom cmecu

MonyTHoit HedTaHoi ras HOxHO-CypryTckoro mecTopoxgeHus. Huswas tennora
cropanus Qu = 9843 Kan/m®. (Mpunoxenue 3.1). [JONs aHEprUW, TepsieMow 3a cueT
pagvauuu daxena:

A=0.048- 4" =021  u, =19260.

PacyeT Konu4ecTsa TenmnoTkl B NPOAYKTax CropaHvs Ans Tpex 3HaueHuin Temne-
paTypbi;

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

Fpatuk Qg (T) npeacTasneH ha puc.6.
Benuunna Q,(1-A) = 7776 Kkan.

Mo rpachuky puc. 6 aToMy 3Haueru0 oTBEuaeT Temnepatypa T = 1913 °K. B uto-
re, Temnepartypa npoaykros cropaHua [MHI tOxHO-CypryTckoro mectopoxaeHus
coctasnsieT T, = 1640° C.

C,)-roa,ua/\
1
D R e b ...4(
e "¢ r
| el e
7t 4 |
6 L. - J SRR NO
J !
s |15k
1500 7 2‘”0'7"‘/(

Puc. 6 lMpumep rpacduyeckoro onpeaeneHns Temnepartypbl NPO4yKTOB CropaHus
/nonyTHbii HegTAHOI ras KOxHo-CypryTckoro MeCTopoXaeHs/.
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METOOUYECKOE NOCOBUE NO PACYETY,
HOPMUPOBAHWIO U KOHTPOITKO BbIBEPOCOB
3ArPA3HAIOWMX BEWECTB B ATMOC®EPHbINA BO3AYX,
cnb, HUK ATMOC®EPA, 2002 T
(uaBsneuenue)

1.2.4. CxuraHue nonyTHOro HedhTaHOro rasa.

Mpu npoBeaeHuu pacyeTos BLIBPOCOB 3arpAsHAIOLMX BellecTs B aTMocdepy oT
hakenbHbiX yCTaHOBOK [43] B 3aBUCUMOCTM OT cOCTaBa MONYTHOro HedTSAHOro rasa
(MHI) Heobxoaumo yuuTbIBaTL DU3MKO-XUMUYECKHE XapakTepucTukn Ce, , €CNU OHU
MPUCYTCTBYIOT B 3aMETHbIX KOMMYECTBaX, a CMeAocBaTeNbHO, OKasbiBalOT OLWyTUMOE
BAWSIHUE Ha BENWYUHY pacCyuTbiBaeMbix napameTpos (06bem TeopeTuuecku Heobxo-
AMMOTO KonuuecTsa Bo3ayxa Ans nosHoro oxuranua HE, Tennots cropanus THE,
TeMnepartyps! u rabaputos dakena v T.n.)

1. O6wan copmyna HU3WMUX NpenenbHbiX yrnesoaopoaos (ankanos) C 4 H o2
(r@e n- KONMYeCTBO aTOMOB YrNepoaos B Moniekyne) u Tabnuua 1 Npunoxexus A1 no-

3BONAIOT PACCYMTATL MONEKYNAPHYK Maccy nobOoro 4neHa romMonorvdecKkoro paaa.
Hanpumep, npw n=6:

M, =6-12.011+(2-6+2)-1.008 = 86.178

roe 12,011- macca yrnepoaa,

1,008- macca sogopoaa.
M., =7:12.011+(2-7+2)-1.008 =100.205 4 .5,

MNoTHOCTb HACLILLEHHLIX NapoB yrnesoaopoacs C g NPY HOpMankHbIX YCHOBUAX
MOXHO NPUBAMKEHHO OLEHUTL MO hopMmyne:

M

i

D =524 (1.11)

rae 22,4 - obbem 1 kr-Mons i-ro yrnesonopoaa, T.e.
Pcy =86,178/22,4=3,847 kr/m®
Pev =100,205/22,4=4,473 krim® u 7.4,

Huswas Tennora cropaHus yrneBofopoAHbIX kKoHgeHcaToB Q. (Kkan/kr) Haxo-
[UTCS U3 BbIpaXEHUSA:

Q. =81-[C], +300-[H], -26-{0}, -[s],}-6-{[W], +9-[H],}  +(1.12)
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rae copepxanue yrnepoaa [Cln , Boaopoga [H] m , kucniopoaa [O)n , cepbt [S]m ¥
Boab! [Wlm (BnaxHocTb), B % Mac., onpeaenfeTcs pacyeToM no peaynbratam nabo-
paTOPHOro aHanuaa.

2. Nposepka ycnosus Geccaxesoro ropeHus NHI nposoguTcst npy conocraene-

tn Use C ninbediton ckopocteio nctedenus NMH ua yeTea conna dakena, Uyer , onpe-
fensemoi no ropmyne:

W,
Unm = ].27-fd2- . Wlcex (1.13)
0

rae W, - oBbeMHbIit pacxoa NMHF, M3 /cek;
do - AMAMETP BLIXOAHOrO COnfa gakenbHoh YCTaHOBKN, M;

Uas - NIMHENHAS CKOPOCTL PACpPOCTPaHEHUA 3BYKa B CkuraeMom NHT,



NPOrPAMMHOE OBECNEYEHME NPUPOJOOXPAHHOW AEATENLHOCTYH

Oupma «UHTerpan» npeanaraer Bawemy BHUMaHWIO NporpamMmHoe
obecrneveHne Ans CreunanucTos-akonoros. NporpammHbie cpeactsa, pas-
paBoTantble MpMON, PeWwaloT pasnuuHble 3aAa4n, KacaloWmMecs BONPocoB
OXpaHbl aTMOCCEPHOro Bo3gyxa v GesonacHoro ofpauyeHva ¢ oTxozamu
Npou3BOACTBa U noTpebnexns.

Mporpamme! npownu HeoGxonuMbie cornacoBawmAa B HAW Atmocdepa,
ITO um. A W. BoelikoBa, ceptuduumnpoBaHbl loccTtaHgapTom Poccuu.

Bce nporpammel, peanusyiowne MeToaMKM NO pacyeTy sBblbpocos 3arpsis-
HSIIOWMX BELLECTB OT Pa3nuyHbiX NPOW3BOACTB, cornacosahbl HNU Artmo-
cdepa B YCTAHOBNEHHOM NOpRAKE W BXOAAT B CAUCOK COrMacoBaHHbLIX
nporpamm, Bbinyckaemoit MNP Po.

MporpaMmbl LWAPOKO UCNONL3YIOTCR BO BCex §e3 MCKMIOYEeHUs pernoHax
Poceun, a Takke B Benopyccnn, Ykpavne, Monaose, KasaxcraHe, Azep6air-
nxaue, Octonuu, Jlateuu, Nlutse.

MNporpamMmb! UMEtOT PasHbii ypOBEHb CMOXHOCTW, HO UX OCBOEHME, Kak
npasuno, He BblabiBaeT 0cobbix npobnem. Ecniv Bl noxenaete HayuyuTbes
ocHosaM paBoTel C nporpammamu cepum «3KOMOr», a Takke npocnywars
Nexuun BeaylWMx CNeLNanUCToB cTpankl B oBnactn skonormu - 4o6po noxa-
nosatb B CaHkr-Tletepbypr, rge Haiia upMa perynspHo NpoBOAUT Kypebi
MOBbLILEHVA KBANMMUKaLMu CreunanmcToB-3KkoNnoros.

Ona Tex, KTo UeHUT xusoe oblleHue ¢ Konneramy W3 pasHbiX PervoHOB
cTpaHbt # OuiBlUMX coBeTCkUX pecnyBnuk u xouveTr BbiTb B Kypce nocrenHux
HOBOCTE B 0ONAcT 3KONOTUN, NPOBOAKTCA CEMUHAPLI C HACLILEHHON Hay4-
HOW, MEeTOAUYEcKOW W KynbTypHOW nporpammoil. Takue cemuHapbl upma
«WHTerpan» nposoaut kak 8 CankT-Metepbypre, Tak n B Mockee.

W, nakoHew, bupma «UxTerpan» n ee napTHepbi perynapHo NPOBOAAT ce-
MUHapbLI MO NPOrPaMMHbLIM CPEACTBAM B JpYIUX PEruoHax CTpatsl.

dupma «MHTerpan» dAsBnseTcA Takke npeAcTaBuTeneM KoHUepHa
«Dréager» Ha pbiHke rasonameputesnbHON TeXHUKW 1 CPEeaACTB UHAUBUAYaNb-
HOW 3aUNTHL.

Mpubopbl n obopypnosanne konuepHa «Dréger» oTnuyaert BbiICOKAs Ha-
AeXHOCTb 1 yaobcTeo nNpu akcnnyaTtauum, 6onbluve cpokn cnyxbbl, npesoc-
XOAHbI CEPBUC.

Mol 6ygem Bcerga pagbl nomoudb Bam BbibpaTh Heobxoaumoe B Baluei
paGoTe nporpaMMHoe ofbecneueHne n HayuuTb ¢ HUM paboTate.

®upma «AnTerpany:

Aapec ana nucem:; 191036, Caunkr-MNerepbypr, yn. 4 Coetckas, 15 b
TenedoH u hakc: (812) 140-11-00 (MHOTOKaHaNbHbIW)

E-mail: eco@integral.ru

Internet: www.integral.ru
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