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YK 662.611:66.074.3

PYKOBOASUIHH NOKYMEHT

METOAUKA ONPEAEJEHHA P 34.02.305—98
BAJIOBBIX BBIBPOCOB

SATPAHAIOIIHAX BEHIECTB

B ATMOC®EPY OT KOTEJIbHBIX

¥CTAHOBOK T3C

Cpox deticmeun ycmanoesex
c 1998—01—01
00 2003—01—01

Hacrosanmii pykosoasinuii JOKyMEHT PaclpOCTPaHAETCS Ha NapoBbie KOT-
Jibl TAPONPOU3BOAMTENBHOCTRIO OT 30 T/4 H BomOrpeiHble KOT/IH MOIIHOCTBIO
ot 35 MBT (30 I'van/4), a TalKe Ha CTAMOHAPHbIE ra30TYPOHHHbLIE YCTAHOB-
kH. JIOKyMEHT YCTaHABITHBAET METONH ompelesieHHA BHOpOcoB B atMocdepy
3arpA3HAIOIIMX BEMIECTB C ABLIMOBHIMH Ia3aMH KOTJOB H ra30TYpOHMHHBIX ycTa-
HOBOK TEIUIOBbLIX IEKTPOCTaHIMH H KOTENBHBIX N0 HAHHEIM HEPHOAMIECKHX
H3MEpeHnH WX KOHUCHTpAauMii B ABIMOBBIX rasax WIH pacdeTHbIM MyTeM NpH
CXXHFaHHH TBEPAOTo, XHAKOIO H ra3oo6pa3HOro TOIUIHB.

PykoBoasmuii XOKYMEHT HCHONB3YETCH AJIA:

- cocTaBJIeHUA cTaTHCTHYeckod oTyeTHOCTH No dopme 2-TT1 (Bo3myx);

- YCTaHOBJIEHHA HOpM npeaensHo aonmyctuMbix (I1JIB) u BpeMeHHo corna-
cosaHHbIX (BCB) BLIGpOCOB B COOTBETCTBHH C AeHCTBYIOMMMH YKa3aHHAMH NO
HX ONpPEAE/ICEHHIO;

- NIAaHHPOBAHHA paboT MO CHIDKEHHIO BEIGPOCOB;

- COCTaBJIEHHSA IKOJIOTHHECKOT0 NacopTa HEeKTPOCTAHIMH;

- TEpHOIMYECKOrO KOHTPOJA BHIOPOCOB B MOPANKE, YCTAHOBJICHHOM
PJ1 34.02.306—96 "[IpaBmia opraHM3aLMH KOHTPOIA BHOpocoB B atMocdepy
Ha TEIUIOBBIX JICKTPOCTAHIUMAX H B KOTEIbHBIX".

Tlpn onpeaeneHHH BATOBBIX BHIGPOCOB 3arpA3HAIOIIMX BELIECTB 33 OTYET-
HbIif NEPHOJ B TOHHAX 3HAYCHHA HCXOMHbBIX BEJIMYHH, BXOJAMMAX B pacyeTHbIE
dopMynbl, clegyeT NMPHHAMATh MO OoTdeTHHIM HaHHBIM TOC, ycpenHad HX 3a
3TOT MEPHOA.

H3naune opuunanbioe

Hacroawuit pykoBosumuit JOKyMEHT HE MOXET ObITh NOJIHOCTBIO HIIH Yac-
THYHO BOCTMIPOM3BENCH, THPAXHPOBAaH M PacmpOCTPaHeH B KayecTBe OQHLM-
anbHOro M3naHms 6e3 muckMeHHoro paspewenua PAO "EDC Pocenn™ win
BTH



T1pu onpenenensy MakCHMallbHbIX BLIOPOCOB 3arpA3HAIOIIMX BEUIECTB B I/C
3HAYEHHE pacxola TOMNMBa cllexyeT NPHHHMATb, HCXolAi M3 HaubonbueH
INEKTPHUYECKOH ¥ TEIUIOBOH Harpy3oK KOTeNbHOI YCTAHOBKH 3a OTYETHBIH Ie-
pHOL.

1 ONIPEAEJIEHUE BbIBPOCOB I'A300BPA3HbBIX
SATPSASHSAIOIMX BEIMECTB IO JAHHbBIM
HHCTPYMEHTAJIbHbIX 3AMEPOB

1.1 Cymmapnoe X0nH4YeCTBO M, 3arpa3HMIOMEro BELIECTBa j, NOCTYTAlO-
wiero B atMocepy ¢ apIMOBBIMM rasami (r/c, T/roj, T/kBapran, T/mec), pac-
CUHTBIBAETCS MO YPAaBHEHHIO

M, = ¢V, Byk,, )

rie ¢; — MaccoBas KOHLUEHTPAUMA 3arpS3HAIOIEro BELIECTBA j B CyXHX
JbIMOBBIX Fa3ax pH CTaHIapTHOM K03 duLMEHTe N30BTKa Bo3ayXa op= 1,4 u
HOpManbHLIX yCI0BHsX ), MI/M’; onpeaensercs no m. 1.2;
Ver 06‘beM CYXUX IbIMOBBIX rasos, oGpaayloumxca lTpﬂ TOJIHOM
CropaHuK 1 kr (1 ) Tonnuea, np o = 1,4, M°/Kr TomwImMBa (M*/M° TomIMBA);
B, — pacterHsiii pacXoA TOIUNIHBA, ONpefiensieTca no . 1.3; npu on-
peaeneHHy BHIGPOCOB B rpaMMax B ceKyHAy bepercs B T/4 (ThIC. M /4), B TOH-
Hax 3a OTYETHBIA mepuon — Oeperca B T/ron, T/eapran, T/mec (Thic. M/ror,
TIC. M'/KBAPTAM, THIC. M°/MeC),
k, — xoapdiment TlepecterTa; MpK OMpeeeHHN BBIOGPOCOB B rpam-
Max B cekyHay k, = 0,278 -10~; B Tonnax — k, = 107
1.2 MaccoBas KOHueHTpaum < 3a1p33}momero BEIECTBA j PACCUHThIBa-
€TCA 110 H3MEPEHHOH xonuerrrpaunn g ™ MI/M, 110 COOTHOMEHHIO
— o O
¢=4 o’ 2
rae o — kod$hULHeHT U30bITKa BO3AYXa B MecTe 0TOOpa Npo0EI.
ITpu ucriop30BaHMH IPHGOPOB, M3MEPAIOIIEX 00BEMHYIO KOHIEHTpAIO I
3arpA3HAIOLIETO BEMIECTBA j, MaccOBas KOHLIEHTPAIMA PACCUUTHIBAETCS N0 CO-
OTHOIIEHHIO

=1.p &
¢, =1jp, @y (3)

! Temneparypa 273 K u aasnenne 101,3 xlla.
3nech u nanee, 32 MCKMOYEHHEM CrEUMANBHO OTOBOPEHHBIX Cilyuaes (pasgen 3), Maccosan
KOHLEHTPAUMsA raso00pasHBIX 3arPA3HAIOUINX BEUICCTB, 0OBEM CYXHX ABIMOBBIX I4308 H PACXOR
ra3006pasHoro TonnuBa 6epyTcd NPH HOPMANBHBIX YCIOBHAX.
2 MsMepenne KOHUEHTPALMH 3arpASHSIOUIMX BELIECTB PErNaMEHTHPYETCA COOTBETCTBYIOUIHMH
TI0IOKEHHAMH OTPACNEBbIX METOAHYECKHX JOKYMEHTOB N0 WHBEHTAPH3ALIHH {HOPMHPOBAHHIO,
KOHTPONIO) BeIGPOCOB 3ArPA3HAIOLINX BELLeCTs B arMochepy.
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roe j — H3MCp€HHaH obbeMHas KOHUEHTpanus npd ko3ddHUUEeHTe H3-
ObITKa 30311yxa a, ppm”;

), — YZeNbHAs Macca 3arpA3HSIONIEr0 BEMIECTRA, KI/M’.

J11 OCHOBHBIX ra3006pa3sHbiX 3arpA3HAIOIIHX BEIIECTB, COAEPXKAIUXCH B
BBIOpachiBaeMbIX B aTMocdiepy ABIMOBHIX ra3aX KOTEJbHBIX YCTAHOBOK
(okcunor asota B nepectdere Ha NO,, OKCHA@ yrjiepoja W IHOKCHOA CEPbI),
3HAYEHUs YAEJIbHOM MacChl COCTABAMIOT:

Pro, =2,05 KTV,
Poo= 1,25 Kl“/\tl @)
Pso, =2,80 KT/’ .

3T 3HaYEeHHA TONYUEHB B IPEATNIONOKEHH, YTO MEpeUHCIeHHRIE [a3bl AB-
JSIOTCS MACAISHBIMM; [TOTPEHIHOCTH, BHOCHMAA 3THM NOPEAIIONOKCHHUEM, 3HA-
YHTENALHO MEHbIHE NOTPEIIHOCTH W3MEPSHHIE.

Koagp¢puumeHt u3bbITKka BO3KyXa C JOCTATOYHOH CTENECHBIO TOYHOCTH MO-
XeT ObITh HaliieH Mo NpUONIKeHHOH KHCTOpoaHOH GopMyite

21
a= 21= 02 3 (5)
rae O, — mmegermaa KOHLIEHTpalus KHCIopoaa B Mecte oTOopa HpoOsi
ABIMOBBIX 12308, %.

[Tpn pacuere mMakcHMMaNbHLIX BBHIOPOCOB 3arpA3HMONICIO BEIIECTBa B I/C
fepyTcs MakcHMasibHbIE 3HAYEHHA MaccOoBOH KOHHUEHTpaldH 3TOro BEIIECTBA
Opu HaubonblieH TeNIoBoH H 3NEKTPHUECKOH HAarpy3KaxX 3a OTYCTHRIA NEPHOA.

IIpu onpeneieHAH BaloOBBIX BHIOPOCOB B T 3a IMTENbHBIH NMPOMEXYTOK
BpeMeHH HEODXOMHMO HCTIONB30BaTh CpelHee 3HaYeHUE MACCOBOH KOHLIEHTpa-
LIMH 3aTrpA3HAIOIIETO BEIECTBA 32 ITOT NpoMexyToK. CpenHee 3HaYCHHE Mac-
COBO} KOHLEHTpAaIMH PACCYMTHIBAETCA NO CpedHEH 3a paccMaTpHBaeMbili Ipo-
MEXYTOK BpeMeHH Harpyske kotia. [IpH 3ToM nons3yiorcs 3apasee NOCTPOEH-
HbIMH 33BHCHMOCTAMH KOHLEHTPALMH 3arpsS3HMOIINX BEHIECTB OT HAarPYy3KH
kotia. [locTpoeHue yka3aHHBIX 3aBHCUMOCTEH MPOBOMHTCS HE MEHEe 4eM IO
TPEeM TOYKaM — [IPH MHEMMANBHOH, Cpe/iHeH 1 MakCHMAalLHON Harpy3kax. 3

' ppm = 1 eM*/s’ = 0,0001 % 06.
2 Jna Gonee TouHOro onpefeNieHus o B ypaBHeHHe (5) creayeT NOACTaBUTL 3HAYEHME KOHICH-
TpauMH H3OBITOYHOrO KHCADPOIA

0%6 =0, -0,5 (CO +H,)-2CH, -3C,H_
Oanaxo ecnu obecriedeH HOpManbHE ToNOuHbIR pexnM, To coaepanne CO, Hy, CHy n CyHp
#e npepoimaeT 0.01 % mo 06beMy. ¥ MOKHO CYHTATD, YTO
036 =0,.
¥ [lpn onpeseieHiH BAKOBLIX BLHIOPOCOB AHOKCHIA CEpbl 33 MIATENLHLI POMEXYTOK BPEMEHH

CIeAyeT HCTIONb30BATL pacueTHb METOR (CM M. 2 2 pa3fena 2 NasiHoro PyKOBOAALIETO JOKY-
MeEHTA).



1.3 Pacqemuii pacxon Tornmea B, /4 (Teic. M*/a) win 1/roz, T/kBapran,
T/Mec (Thic. M*/rod B T.A.), OTIPEAENIAETCA MO COOTHOIECHHIO

94
B, ={1--=-|B, 6
P ( 100) ©
rae B — pacxon ToIWIHBa Ha KoTen, 1/4 (ThiC. M>/a) wan T/roa (Thic. M*/rom)

HT.R;
g4 — TIOTEPH TeIUIa OT MEXaHHYECKOH HETIOIHOTEI CrOpaHnA TOMHBa, %.
3navenne B onpenenserca no nokasaHusM nprGopa wim no obpaTHoMy
TerioBoMy GanaHcy (IpH OPOBEACHHH HCIILITaHHI KOTHa).

14 Pac-ie'r ofbeMa CyXHX ABIMOBBLIX rasoB V., MPOBOJMTCA N0 HOPMATHB-
HOMY MeToly' M0 XHMHIECKOMY COCTABY CKHIAa€MOTO TOIUIHBA HIH TaGimu-
HBIM AaHHBIM. PacuetHsie $opMynb! npuBeseHn Takxe B [Tpuwnoxenun A.

Tpu HegocTaTke HRGOPMALHHK O COCTAaBE CXXHIAEMOI0 TOILIHBA 00BbEM Cy-
XHX OBIMOBBIX Fa30B MOXeT OMTh pacCUHTaH no nmprémmKerHoMH dopmyne

Ver =KOF | )

rie & — Temnora cropanns Torummea, M bi/kr (MIDk/m®);
K — xo3d¢uimeHT, yUHTHIBAIOLIMH XapaKTep TOIUIHBA H PaBHbIH:

JUI T3 -vveeeeeerevmeeneessnsneereessesnseresssnneesessasssnsasse 0,345,
TUTH MB3YTR oecercneenncrneeneennceneecermesenassssesesnsennan 0,355,
JUIS KAMEHHBIX YITICH ....coovovivireennecemrocenncnnenes 0,365,

AT GYPBIX YTIEH .....coovinrenirrerearneeenenscsenas 0,375.
1.5 C yuetom (3), (5) 1 (7) cooTHomeHnue (1) mia pacuera CyMMapHOTO
KOJIHUECTBa 3arpA3HAIONEro BemecTsa M; (mpu ucnons3oBanuu nprGopos,
H3MEPAIOIMHX OGBCMHYIO xomxem'pamno B ppm) 3anMChIBAETCA B BHAE

C yderoM (4) cyMMapHOe KONHYECTBO OKCHIOB a30Ta, OKCHAA YIiepoaa H
JHOKCHJIa CEPbl PACCYHTHIBACTEA 110 COOTHOMICHHAM

Ino

Myo, =307 1% KOIB k. ©
Ieo

Mco 187512 KOB K, (10)
Iso .

Mso, = 42905 %2 KOIB, . an

Ha pucynxax B1—Bb3 (ITpmnoxkenne B) npuBeZeHb! HOMOTPaMMBI, KOTO-
pbi€ NO3BOJIAIOT rpadH4ECKH OLEHHTE BBIOPOCH B I/c B atMOChepy ra3oobpas-
HbIX 3aTpA3HAIOIUMX BelecTB. B dpopMmynax, COOTBETCTBYIOLIMX HOMOrpaMMan,
BMecTO k,, IOACTABIEHO €r0 3Ha4eHue, paBHoe 0,278-1077.

D Tennosoi pacueT KOTeNnbHbIX arperatos: Hopmarueuseiii Mero — M Dueprus, 1973.
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1.6 B cmsisn ¢ ycraHosneHHsiMu pasaeasheivu [IJIK n1s oxcuna u anox-
CHII2 330Ta H C Y4ETOM TPAHC(HOPMAIIMH OKCH/IA a30Ta B aTMOCHEPHOM BO3Iy-
Xe CyMMapHOe KOIHYeCTBO OKCHIOB a30Ta pa3jensercd Ha COCTaBisouIke (¢
YYETOM Pa3UIHs B MONEKY/IIPHOM MACCe ITHX BELIECTB)

Mo, =0,8Mno, , (12)
Mo = (1-0,8) Myo, 222 = 0,13Myo, , 13)
Hro,

TAE Pno H Mno, — Moneky/apHsii Bec NO u NO,, passuiif 30 u 46 cootsert-
CTBEHHO;
0,8 — ko3 ¢uHeHT TPAHCPOPMAIIHH OKCHAA a30Ta B IHOKCHAL.

YncnenHoe 3HadeHre kospdunuerTa TpanchopManyy MOXKET YCTaHABIH-
BaThcA Mo MeromHke [ockoMakosorud PoccHu Ha OCHOBAHHHM JaHHBIX Habro-
neunit oprasuzanuii F'ockomMrrzpomMera, Ho He Gonee 0,8.

IpaMep pacuera ra3oo0pa3sHbIX BHIGPOCOB 3arpA3HAMICNINX BEINECTB B ar-
mocepy npuseziex B [Ipwioxenun B.

1.7 llpu cOBMECTHOM CXHI'AaHMM Pa3jIMIHBIX BHIOB TOILUIMBA CYMMapHOe
KOJHYECTBO 3arpA3HAIONIEro BemecTea M;, mocTynaroniero B atmocdepy (r/c,
T/TOX ¥ T.1.), ONpefienseTcs MO YKCHePHMEHTANBHBIM 3aBUCHMOCTAM €ro Mac-
COBOM KOHLIEHTPAIMK OT Harpy3KH KoTia. ['padHKH yKa3aHHBIX 3aBHCHMOCTEH
CTPOATCS JUIA KaXI0TO BHIIA CXKUTaeMOT'o TOIUIHBA HE MEHEE YeM IO TPeM 3KC-
OEPHMEHTAIBHBIM TOYKaM — MPH MHHHMAILHOH, cpelHed ¥ MaKCHMaNbHOM
Harpy3kax.

Pacuer srmonusercs no Gopmyite (1). Ilpu 3ToM MakcuManbHEIE BRIOPOCH!
B I/C pacCUMTHIBAIOTCA o 1. 1.7.1, BaJioBbiC B T 3a OTYETHBIA NEPHOM BPEMEHH
—pom 1.7.2

1.7.1 [Ina onpedenenua MakCUMaJIbHBIX BRIOPOCOB 3arpA3HAIOMEI0 Beme-
cTea j B 1/c B popMyny (1) HeoO6xoauMO NONCTABUTH MAKCHMAILHOE 3HAUCHHE
MacCCOBOH KOHLEHTPALHH C;.

MaxcuManbHOE 3HaYEHHE C; B Mr/M° onpenenserca no dopMyse

€5 = CimacBoms +Cimoa(1 -8 ), (14)

[H€ Cimax1 H Cjmaxz — MAKCHMAIBHBIC 3HAUCHHS MacCOBOH KOHICHTPAlMH
3arpA3HAIONIEro BEIECTBA j NPH CKUTaHKHH TOIUTHE IIEPBOrO ¥ BTOPOTO BHJIOB,
COOTBETCTBEHHO, MI/M’, OTIPENENSAIOTCA IO SKCIIEPHMEHTAIBHBIM 33BHCHMO-
CTAM MacCOBbIX KOHUEHTPAUMH OT Harpy3kH KOTia;

Opax — MaKCHMaibHast JOJI ToIUHBa (O TEIUTy), CO3ZAoLIe-
ro HaUGOMBIIYIO (M3 Cymaxt H Cmaxz) KOHLEHTPALMIO 3arPA3HAIOIErO BEMISCTBA
Jj» onipefiesseTcAs Ha OCHOBAHMH TOIUIMBHOro Gananca B mepHoA paGoThl KOTAA
Ha MaKCHUMAaIbHOI Harpyske.



O6beM cyxux ra3oB V., paccUHThIBaeTCs No dopMyie
r=Vcr18mx +Vcr2 (1*51-;31), (15)

rae Ve ¥ Vi, — 0o0beMsl CyXHMX OBIMOBBIX ra3oB, o06pasyiomuxcs npd
CHKMTaHHH TOIUIHBA NIEPBOTO M BTOPOTO BHZOB COOTBETCTBEHHO, M /K YCIL TOILL,
OIPEACAAIOTCA N0 HOPMATHBHOMY METOIY WIM COTacHO 1. 1.4 manHO# Mero-
JIMKH H IEPECYMTHIBAIOTCA Ha YCJIOBHOE TOILIHBO.

Pacyernntii pacxosi Tormea B, onpenensercs no (opmyse

B, =B, +B,, (16)

rae By v By, — pacueTHble pacXofibl TOIUIMBA NEPBOTO M BTOPOTO BHIOB,
T YCII. TOIUL/4, OTIPEAE/LIOTCA [IPH MaKCUMAIHHOM HArpy3Ke H MaKCHMAIbHOM
JIONe TOIUIHBA (0 TerTy), CO3AAI0NMEro HanOOMBIIYI0 KOHIEHTpPALHIO 3arpsas-
HSIOMIEro BEMECTRA j.

1.7.2 /Ina onpedenenua BanoBbIX BLIGPOCOB 3arpA3HSIOIIETO BEIIECTBA j
B T/roa u T.A4. B ¢opMyny (1) HeoOXOAUMO MOJCTAaBHTL CPENHEE 32 OTYETHBIH
NEPHOA 3HAMEHHE MAacCOBOH KOHUEHTPALMH Cicp.

Cpenuee 35aueHre MAacCOBOH KOHLEHTPALHH Cjp, B MI/M’ OTIpeneaseTcs no

dopmyne
Ciep = Ciept® +€jeg2(1-8), an

TIE Ciep1 M Ciopz— CPEAHHME 3HAYEHHSA MacCOBBIX KOHUCHTpaUWiA 3arpas-
HSIOINEro BEIUECTBA j NMPH CKHIZHHH TOILIMB nepnoro H BTOPOro BHIOB IPH
cpenHeli 3a OTYETHBIH NEpHON HArpy3ke, MI/M’; ONPEAENAIOTCA NO IKCIEPH-
MEHTaJIbHBIM 3aBHCUMOCTAM MAacCOBBIX KOHuempamm OT Harpy3KH KOT/a;

8§ — mons TonumBa (110 TeruTy) IEPBOTO BAZA 32 OTUETHBI NEpPHOL.

O6beM cyxHX rasos V, pacciuTbiBaeTca 1o opmysie

Ver =Vert 8+ Ven (1“6), (18)

roe Veri B Vi, — 006bEMBI CYXHX IbIMOBBIX ra3oB, o0pasylommxcs npu
CKMTaHHH TOIUIMB TMEPBOTO M BTOPOIO BHMAOB COOTBETCTBEHHO, MIKr yCH. TOTUL;
onpelensoTca N0 HOPMATUBHOMY METOZY WM coriacHo 1. 1.4 maHHO# Mero-
JMKH 1 IEPECYUTHIBAIOTCA Ha YCIOBHOE TOIUTHBO.

Pacuethblit pacxoa Toriuea B,onpenensercs no gopmyie

By = Bpi + By2, (19)

rae By, n By, — pacueTHbie pacXosi TOILIMB NEPBOTO K BTOPOTO BHIOB 33
OTUETHBII MepHOA COOTBETCTBEHHO, T YCi1. TOMLIL.

[Tpumep pacuyeTa MaKcHMaibHBIX M BANOBBIX BEIOPOCOB OKCHIOR a30Ta NPH
COBMECTHOM CXKHTaHnu rasa M yriis ripusesied B Ilpunoxenun I'.
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2 OIIPEAEJIEHHUE BBIBPOCOB IA300BPA3HbBIX
SAIPA3HAIOINNX BELIECTB PACYETHLIMH METOJAMM

2.1 Okcuan azora

2.1.1 Pacyem svifpocos oKcuo0e azoma 018 KOMEAsHHX YCMAHO0BOK
€ PaKenvHbLIM MEMOOOM CHCUZGHUR MONAUEA

B HCKTIOYMTENBHBIX CAyHasX NPH OTCYTCTBHM BO3MOXKHOCTH H3MEPHTH
KOHIEHTPALMIO OKCHJOB a30Ta B JABLIMOBBIX ra3ax HedCTBYIOUIMX KOT/IOB KO-
HYCKAeTCs 110 COrfaCOBAHHIO ¢ MeCTHBIM opraHoM Nockomakonoruu PO onpe-
JACTATH BHIOPOCH OKCHIOB a30Ta pacueTHHM METOIOM. JIJIf 3TOr0 peKOMeHIy-
ercd ucnone3oeath PJI 34.02.304—95 "Meronmdeckne yka3aHHA [0 pacHeTy
BEIOPOCOB OKCHIAOB a30Ta ¢ JABIMOBBIMH ra3aMH KOT/OB TEIUIOBEIX JIEKTPO-
CTanmui". DTH METOIMYEeCKHe YKa3aHHs PacHpoCTPaHAIOTCA Ha MapOBHIE KOT-
JBl NIAPOTIPOU3BOAHTENBHOCTRIO OT 75 T/4 H BOAOrpelHEe KOTIB TEIUIOBOIA
NPOH3BOAMTEIBHOCTHIO 0T 58 MBT (50 I'kan/4), cixurarompe Tepaoe, XHIKoe
H razoobpa3Hoe TOIUIMBO B TONOYHBIX YCTPOHCTBAX ¢ (haKeJILHEIM METOHOM
CHKHMIaHUS.

Jing mapoBbIX KOTJIOB NMapoNpoON3BONATENLHOCTIO 30—75 T/u W BoZorpeii-
HBIX KOTJIOB TeruIoBoH MomuocThi0 35—58 MBT (30—50 I'kan/4) ucnonn3y-
€TCA CAeTYROUMH pacueTHBIR METOA.

CyMMapHOe KOJH4YECTBO OKCHAOB a3ora My, B nepecuere Ha NO, B r/c
(1/ron u 1.1.), BIOpaceIBaeMbIX B aTMOC(EpY ¢ IBIMOBBLIME ra3aMu KOT/a NpH
CKHTaHHM TBEPAOTO, HUAKOTO M razoo6pa3HoOro TOIUIMBA, PACCUHTLIBACTCA [10
COOTHOIIEHHIO

n
Myo, = BKyo, (1-%) By (1-&r) B2Bse; [l_nn ;_J'kn ,  (20)

roe B — pacxox tomnuea, T ycn. TOIWL/4 (T yCA. TOIUL/TOA M T.4.);
Ko, — k03¢ duimenT, XapaKTepH3YIONHii BbIX0O[ OKCHAOB a30Ta, Of-
penenserca no 0. 2.1.1.1 faHHOH METOIUKH, KI/T YCI. TOIIL;
q, — TOTEpH Tellia OT MEXAHHYECKOH HETIOMHOTLI CrOpaHHs TOIUTHBA, %0;
Bi — xo3p¢HuMEHT, YUMTHIBAIOMKI BANAHHE HAa BEIXOA OKCHAOB
a30Ta Ka4yeCTBa CKHraeMoro TOIUIMBA, onpenenserca no n. 2.1.1.2 naHHoit MeTo-
HHKH;

5
B: — xoadpuunent, ydUTHIBAIOMHH KOHCTPYKIHIO TOPEJOK, OH CO-
CTaBJIAET 1S TOPENIOK:
BUXpeBHIX — 1,0,
pAMOTO4HbIX — 0,85;
Bs  — xo3(QHUMEHT, yIHTHIBRIOWIHH BRIl IITAKOYIANCHHUS U PaBHBIi
fpY TBEPAOM LUIAKOY fajieHuy — 1,0,

OpH WHUAKOM WaKoyaaneHHH — 1.6,



g — KoagduumeHT, Xapakrepusyomull >pdexTuBHoCcTh BO3AEHCT-
BHS PELMpKYJMPYIOIHX T230B HA BbIXOJL OKCHJIOB a30Ta B 3aBHCHMOCTH OT
YCJIOBHIA IONAa4H HX B TOIKY, onpenessiercs no 1. 2.1.1.3 maHHO# MeTOMKH;

& — k03¢ ¢HIMenT, XapakTepu3yIOmuH yMeHbIeHHe BbIOpocoB Ok-
CHZOB a30Ta (TipH ABYXCTYNCHYAaTOM CXKUraHWH) NPH NMOJAaY€e 4acTH BO3AyXa J,
MOMHMO OCHOBHBIX TOPEJIOK NpH YCIIOBMM COXPaHeHHs obuiero u3bbiTka BO3-
IOyXa 3a KOTJIOM, onpeaensercs no pucysky 1 Tpanoxenns [1;

r - CTENECHb PeLMPKYJIAIMH ObIMOBLIX Ia3oB, %,

Ty  — JOJIA OKCHAOB a30Ta, YJIARIMBAEMBIX B a30TOOMMCTHO YCTRHOBKE;
n, ¥ Ny, — LTHTEIBHOCTH PabOThI A30TOOYHCTHOM YCTAHOBKH M KOTIa, W/TON;
k., — kxo3p¢uuueHT nepecyera, mpH pacdeTe BAIOBBIX BHIOPOCOB B

rpammax B cexyHny k;=0,278, B Tonnax —k,= 10~
2.1.1.1 Koapduunent Ko, BRIUBCASETCA N0 IMIHPHIECKUM (OpMYyJiaM:
- IJ1s MAPOBBIX KOTJIOB TIAPONPOU3BOAHTENBHOCTEIO OT 30 no 75 1/4

— R 1
KNOZ ’5 50 + D“ ( )

rae D, B Dy — HOMMHANbHAA ¥ dakTHYecKas NapoNpOH3BOAUTENLHOCT
KOTJIa COOTBETCTBEHHO, T/4;

- U9 BOIOTPENHBIX KOTJIOB NPOM3BOAMTENBHOCTBIO OF 125—210 T/x/4
(30—50 I'kan/q)

Ky, =2,5%ﬂ- , @)
rie Oy 1 Qp — HOMHHATbHAS M (haKTHYECKad TEINOBasA NPOH3BOAMTE/Ib-
HOCTb KOTJIa COOTBETCTBEHHO, I Jx/4;
TTpumeuanue — Tlpy CKHraHKH TBEPAOTrO TOMIHBE B dopMynsl (21) H (22) Bmecto Dy 1 Oy
noactTasnaiorea Dy 1 Q.
2.1.12 3HaveHus P, Npu CKHUraHUM TREPAOrO TOIIMBA BBIYHCIMOT IO
dopmynam:
npu o, < 1,25 Bi= 0,178 + 0,47N", (23)
npH o, > 1,25 By =(0,178 + 0,47N" Yo, /1,25, 24)
roe N'— cofiep:kaHue a30Ta B TOIUIHBE, % Ha rOPIOYYIO Maccy.
TIpy CXKUraHHK XHAKOrO H ra3006pasHOTO TOIUIHBA 3HAuE€HMs KoIQQuLM-
eHTa 3; npuHMMatoTe No Tabmuue 1.

Tabnuua l
KoagdruueHT n3loiTka BO3XYXa B
B TONOYHOH KaMepe .y
> 1,05 1,0
1,05 — 1,03 0,9
< 1,03 0,75

an OﬂHOBpCMeHHOM CKHMTaHHH TOIUIHBA JIBYX BHAOB M pacxXole OOHOIo M3
HHUX Gonee 90 % 3HaueHue koddduumenta B, caenyeT NPUHUMATL IO OCHOB-
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HOMY BHOY TOILTHBA. B OCTANBHBIX Ciy4asx KOIPPHUHEHT 3, ONpeIensioT Kak
CpeAHeB3BelleHHOe 3HAYCHHE IT0 TOTKBY. JUIA ToIIMBa ABYX BHAOB

Bl BI +ﬁ" Bll
rae B;, By u B, B” — cooteercTBeHHO KO3(HIMENTH H pacxoas! Ton-
JIHBA KAX/OTO BH/IA Ha KOTelL
2.1.1.3 3nayeHua xkoddpHIMEHTa €, NIPH HOMHHANBHOR HArpy3Ke W CTene-
HH PELIMPKYJISLIHM AbIMOBEIX Ia30B I MeHee 20 % OpHHHMAIOT PaBHBIMH:

- IIPH CKUTAHKH T'a3a H MasyTa H BBOJE [a30B PELIHPKY /ALK
B NOA TOINKH ([IPH PaCHONIOKEHHH roOpesioK

B = (25)

*

HA BEPTHKAIBHBIX JKPAHAX) ..c..eovermemererrarerersrseceseransonssssersesensanns 0,0025,
gepes DUTHIE! MOM FOPEIKAMHE .....uveeicemrecrneanses eereenstarnarennannran 0,015,
[0 HAPYXXHOMY KAHATY TOPEIIOK ....occoocerevrrencrreerernsasrermesesseseenas 0,025,

B BO3JYIIHOE AYThE H PAacCeYKy ABYX BO3AYIIHBIX MOTOKOB ..... 0,035;
- IIPH BEICOKOTEMIICPaTyPHOM CHKHTaHHHM ' TBEPAOIO TOMIHBA H BBOAE ra3oB

PeLMPKYIALHH
B MIEPBHYHYIO A3POCMECD ...coooerecnnreecercrrnassaenees renvereererrnrnraesanne 0,010,
BO BTOPHYHBIH BO3YX ..... veeesesessrarerassrntrenssbenessnnnes veeererarrenesanse 0,005;

- IIPH HH3KOTEMIIEPATYPHOM CKHIAHHH mepnoro TOILIHBA €; = 0.
[Tpn Harpy3ke MeHbIlie HOMHHAIBHOH KO3((HIMEHT € YMHOXAIOT Ha KO-
s¢duument f, onpenenseMsit 0 COOTHOMIECHHIO

f=065" D"’ +0,4. (26)
dopmyna (26) cripaBeUIuBa IIpH 0,5 <Dp/MDy 1.
2.1.2 Pacuem ¢b10p0ocoe oKkcudoe azoma Ona 2a3omypOouRHsIX YCIMAHOEOK

CyMMapHOe KOJIHYECTBO OKCHUIOB a30Ta Myg, B nepecyere Ha NO,, mocty-
nalomux B atMocthepy ¢ oTpaboTaBIHMH razaMH rasoTypOHHHBIX YCTaHOBOK,
r/c, T/TON ¥ T.J., BBIYHCIAIOT M0 COOTHOIICHHIO

MNO =CN0 vc:Bxckn s (27)

rae  Oonoy — xouuem’paunx OKCHIOB a30Ta B OTpaboTaBmmx rasax B
nepecyere Ha NO,, Mr/™M;

'} [lon BHICOKOTEMNEPATY PHEIM CHMIAHHEM NOHHMAIOT CXKHIAHHE BCEX YINEH B TOMKAX C IKHIKHM
HINAKOYAANCHHEM, ¢ HU3IeR TeIUIOTOH cropaHud, pasHolt wni Gonee 23,05M/bi/xr a Takxe B
TOMNKAX C TBEPALIM LINAKOY JANCHHEM ITPH TeMnepartype ¢axena, papoi unu Gosee 1500 °C.

2 {lop HH3KOTEMMEPATYPHLIM CHKHFAHHEM NOHHMAIOT OKMIAHHC TBCPIOFO TOMIHBA C HHU3WEH
TENA0TOR Croparus Mesee 23,05 MJIx/Kr B TONKAX C TBEPIbIM LIAKOY JANCHACM NIPU TEMACPa-
Type daxena menee 1500 °C
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Ve — 0ObeM CyXHX ABIMOBHIX [a30B 3a TypOHHOH, M*/XT TOMIH-
pa (M’/v’ 'rorumna) BUYHCTAEMBIH 1O dopMyne

Ver = (V2= V3,0) + (o - 1)VO, 28)
rie V° — Teoperwueckuii oGseM rasos, M>/kr Tomwl. (M°/M’ TomL);
V®  -— TeopeTHYecKH HeoGXOMMMBIA 0GBEM BO3LYXa, M/KT TOTLL.
(M°/M® Tomn);
Ogr — Ko3(pPuumMeHT M30HTKA BO3XyXa B OTpabOTaBIIMX ra3ax
3a TypOuHOH;

V3,0 — TeopeTwieckuii OGbeM BONAHBIX NApoB, M/KT TOII.
(A Tomn);

Bic — pacxoj TOIUHBAa B KaMepe CropaHHs; NPH ONPEACHCHAU
BHIGPOCOB B rpamMMax B cekyHmy B, . Gepercs B 1/4 ('mc M’/4), B TOHHaX 3a
OTYeTHHH NepHON — B T/roji, T/KBapTal, T/MeC (THIC. M/TOM, THC. M’/xBapran
HT.0.);

k, — xoaddummeHT nepecyera; npH onpeeneHH BeIGpocoB B
rpammax B cexynay k, = 0,278 -10°°; B Tonnax — k,, = 10°°.

B Tab/mue 2 NpHBeNeHH KOHUEHTPAIMH OKCHIOB a30Ta Cno, (B mepecueTe
na NO,) B yxonsmmx razax I'TY npm paGore Ha HOMHHANBHBIX peXHMax s
HEKOTOPBIX AeHCTBYIOIHX YCTAHOBOK.

IlpH ucnons3osaHuH B 3HepreTHaeckux I'TY BhicOKOQOPCHPOBaHHBIX Ka-
Mep CropaHms ¢ NMOCJeA0BATE/ILHEIM BBOJIOM BO3/lyXa B 30HY FOPEHHA H MMK-
podakebHBIX KaMep CropaHMs ¢ NOAauell Bcero BO3AyXa uepes ¢poHTOBOE
YCTPOHCTBO KOHIEHTpalsi OKCHAOB a30Ta ‘no, B MI/iM MPHOMIWKEHHO BbI-
yucasercd no popmyie

CNO' = ak-rkp 103 > (29)

rae a — ko3 ¢uiMeHT, 3aBUCANHI OT BHAA TOIUTHBA H paBHBIR
- 1A BLICOKOGOPCHPOBAHHBIX KaMep CropaHHA MPH CXKHIaHHH:

MPHPOIHOTO T30 .....ecureerureeercnserernrensseseneascnesenss 1,8,
ra3’oTypOMHHOTO H AH3ENBHOTO TOILHBA ............. 2,4;
- InA MEKpOQaKeTbHEIX KaMep CrOpaHHA PH CKHTaHHH:

HPHPORHOTO TA3A ....covevaeirsesesisenesencsenanssonssoncae
ra30TypOHHHOTO H AH3EJLHOTO TOTINBA
k; — xo3tuimenT, oTpakaroMit BIMAHNE TEMNEPATYPhl rasoB mepen
TypOuHo# T, Ha o6pasopanne NO,. 3aBucumocti k; ot 7, . ang xaMmep cropa-
HuA 060X THNOB NpeacTaBneHbl Ha pucyHkax .2 u J1.3 ([Ipunoxenue [T).
kp, — KO3 HLMEHT, OTPaXKAIOUIHA 3aBHCHMOCTL KOHIGHTPALMM OKCHIOB
a3oTa OT AaBJICHHUA B KAMEPE CTOpaHHA,
16ps —0,23
6ps —0,77°

kp = (30)
rae p, — JaBJICHHE BO3/yXa B xamepe cropanus, Mlla.
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Tabnnua 2

TunI'TY Tun kamepsi Bua Tonnnsa Koapduumeur Coaepxanue KOHUEHTPALMA OKCHIOB a30Ta,
CropaHua at KHCNIOpOAa ":o M,
B NPOAYKTAX *
cropanus, % | Ge3 copepleHcTBOBA- € U3MCHCHHCM
HHR KOHCTPYKUMA KOHCTPYKUHKH
Kamep cropauus

I'T-100-750 JIM3 Perucrposas, Tasotypbuntoe 4,1 15,9 275 —_
Gnounas

1'T-35-770 XT3 Peructposas, Ias, 4,6 16,4 225 —_
BLIHOCHAA razotypbuHHOC 4,7 16,5 200 —

I'T-25-770-T1 JIM3 | Peructposas, a3 5,5 17,0 135 —
BbIHOCHAA

I'Tr-12 Beicokodopeu- insensHoe 5,1 16,9 190 —_
poBaHHas,
Gnovnan

I'TH-25 H3J1 Mukpodaxenshas,| a3z 4,1 15,9 85 —_
KOJibLICBAA

T3-150 JIM3 Beicokodopeu- a3, 3,5 15,0 220 150
poBaHHad, rasoTyp6uHHOC 35 15,0 270 210
6nounasn

T3-45 XT3 Peructposas, las, 4,0 15,8 220 100
KONbUEBAA enbHOE H 4,0 15,8 240 150

rasoTypOnHHOC




s BbicokodopcHpOBaHHBIX KaMep cropanus ¢opmyna (29) npuMeHuMa
U4 pexuMoB, Gin3KkHX K paboueMy, a s MHKPOQAKEIBHBIX — B IIMPOKOM
IIMANa30He H3MEHEHHA PEXHMMHBIX 1apaMeTpOB:

Oy =3+8;
T,=200+ 350 °C.

OddexTHBHEM cnocoGoM CHIEHHA KOHLICHTPALHMH OKCHIOB a30Ta B YXO-
AAmMMX rasax sHeprermueckux I'TY 6e3 KOPEHHOro M3MEHEHHS KOHCTPYKUHH
KaMephbl CTOPaHKA ABIACTCA BIPHICK BOJbI WM 1Iapa B 30HY TOPeHHS.

CHmKeHHE KOHLIEHTPAlMK OKCHIOB a30Ta NpH Nojade Biark B 30Hy rope-
HHA MOXHO OLEHHATD IO hopMyJie

cyx
= 5Nox R 1))

Kun

rae Cno M Cnp. — KOHIEHTPAIMA OKCHIOB a30Ta COOTBETCTBEHHO NPH
noznave BIard u 6e3 Hee, Mr/m’;

Kpn ~— K03QHIUMEHT, YUHTHIBAIOMMI BINAHHME PacXoja Bia-
TH; ONpeaenseTcs Nv pucyHky JI4 (Ilpwioxenne J[) B 3aBHCMMOCTH OT OTHO-
IIEHHs KOTHYECTBa BBOAUMO#H BiIarH G, k pacxoay Tomiusa B, ..

Jlng cpaBHEHHA ¢ ACHCTBYIOIIMMHU OTEUECTBEHHLIMH M 3apy0exHBIMH HOp-
MaTHBaMH 3Ha4YcHMe KoHUeHTpaimu NO, B NpOMyKTax CropaHus paziHYHBIX
I'TY npHBOAAT K 3HAYeHHIO cCoAepxaHua kuciopoaa O, = 15 % no dopmyre

. 21-15
NOx = €NO:x 21-0,° (32)

x

e Co B ONo, — NpHBENEHHaA W [NEHCTBHTENbHAA KOHIICHTPALAH OKCH-
JIOB a30Ta, MI/M ;

0O, — odakrHyeckoe 3HaueHHe KOHIEHTPALMH KHCIOpOZAa B
npoxykTax cropanus I'TY, %.

B cBa3u ¢ ycranoBieHHBIME paszaeiabHbiMu TIJK mia okcupa ¥ auMokchia
a30Ta ¥ ¢ y4eToM TpaHc(opMalMH OKCHIOB a30Ta CyMMapHhie MX BbIOPOCHI
pa3ziensioTcs Ha COCTABIIAIOLIHE, PacyeT KOTOPhIX MPOBOAMTCSA cornacHo n. 1.6
JaHHOMH METOIMKH.

2.2 Oxcuabl cepbl

CymmapHoe KOIHYECTBO OKCHIOB cephl Mg, (1/¢, T/rOA, T/MEC 1 T.1.), BHI-
GpacsiBacMBiX B arMocdepy ¢ AbIMOBBIMH ra3aMH, BIYHCIIAIOT 110 opMyJie

|4 ” n
MSOZ = 0:02Bsr(] - TISO; )(] —Tso, )(I - n(S:Oz 2 )7 (33)

Ny
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rie B — pacxod TOIIHBA 33 paccMaTpHBaeMBbii iEpHOA, I/c (T/ro U T.&.);
S' — comepxaHHe cepbl B TOIUIHBE HA pabouyio Maccy, %;

n 'so — JI0J11 OKCHJIOB CEPBI, CBA3BIBacMBIX JieTydell 307105 B KOTIE;
'r]'s’o2 JOJIA OKCHJIOB CEPBI, YIaBANBaSMbIX B MOKPOM 30JI0YIOBHTE-

Jie IOMyYTHO °C TBEPALIMH YaCcTHIAMH,
“soz — HOJIA OKCHAOB CEpbl, YJIaBIHBAaEMBIX B CEpOY/IaBIMBAIOHICH
YCTaHOBKE;
N, M N, — NIMTENBHOCTH paboTRI CEpOy IaBIMBAIOMEH YCTAHOBKH M KOT-
J1a COOTBETCTBEHHO, W/TO/.
OpreHTHPOBOYHbIE 3HAYCHHUSA 1150 npH paKeSbHOM CKHIaHHH Pa3zidyHbIX
BHAOB TOIUIMBA MPHBEACHSI HIDKE.

Torwmso T‘soz
TOPQ o eeveereecinreneis et se s senssaesese st st asaussassssnss st et anssr et ses e sssesrmsarasessasanes 0,15
Cranup! ICTOHCKHE H netmurpaacxuc ................. ....0,8

ChaHiisi APYTHX MECTOPOIKACHHH ......
DKHCACTYICKHI YEOMD ..coeeverreascorovrareasaniosemsesssssssnmereosssssssesassnsssarsesaes 0,02
Bepezosckue yran Kancko-AunHckoro 6acceiina ans Tonok:
C TBEpIABIM MAAKOYAAICHHEM ...
€ XHIAKHM MNAKOYAANCHHCM
Hpyrue yrm Kancko-Agntckoro 6acceiina ans Tonox:
C TBEPIBHIM LITAKOYARNCHHEM ...
© KHAKHM HINAKOYJANCHHEM ...
YIAH OPYTHX MECTOPORUICHHMA ........oeoeeicreerecccr vt cecr e

Jlons OKCHIOB Cephl Tig, , YNABIMBAEMbIX B CYXHX 30JIOYJOBHTEX
(3nekTpodHWILTPAX, Ga'rapei«mm’x IMKIOHAaX), NPHHUMAaeTcA paBHoH Hymo. B
MOKpBIX 3osoysosrTessix MC u MB 3ta 0514 3aBHCHT oT 00ueH MeNIOYHOCTH
opoinaioleH BOABI H OT NPHBEJECHHON CEPHACTOCTH TOILIHBA s™.

S®=s"/g . (G4)

Ilpu NpUHATHIX HA TEIUIOBBLIX MEKTPOCTAHUNAX YAETBHAIX PACXOfAX BO/IkI
Ha opoleHue 3oioynosuteneit 0,1—0,15 oM M’ nso OINpeaeNnseTca no rpa-
¢uxy pucyska /1.5 Tlpunoxenus 1.

HPH COBMECTHOM CXKHIaHHUH TOIUIUBA pAa3yIKdHbIX BHAOB BH6POCBI OKCHIOB
CEPBbI PACCUYMTHIBAIOTCA OTACABHO INA TOIUTIMBA KaXZa0ro BHAa H pe3y/ibTaThbl
CYMMHpYIOTCH.

Ipumeuarue — Tlpu paspaGoTKe HOPMATHEOB NPEACNBHO JONYCTHMBIX ¥ BPEMEHHO COTaco-
saHHbIX BbiGpocoB (11/IB u BCB) cneayer npumesats 6anaHCOBO-pacHETHHA METOM, NO3BOJAIO-
wnit 6osiee TOUHO Y4€CTh BhiOPOCH AMOKCHAA CEPhi. 3TO CBA3AHO C TEM, YTO Cepa pacnpeacncHa B
TOMAKBE HepasHoMepHo. [Ipy onpeaeneHHE MaKCHMaNbHBIX BHIGPOCOB B 1/C HCMONB3YIOTCA MaK-
CHMANBHBIC IHAYCHMS CONCPHAHMA CEPH B TOMUIHBE S’ 32 npowemuuil roa, BaNOBbIX BHIGPOCOB
B T/TOL —— CPEAHETOJOBbIE 3HAEHNHR S'.
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2.3 Okcua yriaepoaa

KoHuenTpaumo oxcHaa yriaepoja B DbIMOBBIX Fa3ax pacueTHHIM IYTEM OIl-
peaenuTs HeBo3MOXHO. PacueT Bbibpocos CO cnemyeT BHINONHATD O JaHHbIM
UHCTPYMEHTATBHBIX 3aMEePOB B COOTBETCTBMM C I. | HaHHOro PyKOBOAAHIErO
IOKYMEHTa.

3 OIIPEAEJIEHHUE BBIBPOCOB TBEPJADBIX
SATPASHAIONMX BEIIIECTB

3.1 Onpenenenxne BLIGPOCOB TBEPAbIX YACTHIL,
N0 JaHHLIM HHCTPYMEHTAJIbHLIX 3aMepoB

MaxcumanbHbl# BEIGpOC TBEPOBIX 9acTHL M, (I/C), MOCTynaoIux B aTMO-
cepy ¢ IHIMOBBIMH ra3aMH, onpeaensercs no gopmyne:

Mp = C3KEHVIP’ (35)

FO€ Cyxen — 3aMEpPEHHAA MAaccoBad KOHIEHTPALMA TBEPJBIX YaCTHH B Ibl-
MOBBIX ra3aX MpH paGoTe KOTJIA HA MAKCHMANIBHOH Harpy3ke, T/M;
v — peanbHblif 06beM ABLIMOBBIX ra3oB, 3aMEpEHHbLIH B TOM Xe ce-

YeHHH Ta30X0jia WIH pacCUHTAHHBIN M0 COCTaBy TOIUIHBA HMpH paboumx ycio-
BIAX M paGoTe KOTNa Ha MAKCHMATHHOM Harpy3ke, M/c.

[Tpu coBMECTHOM CXXMTaHHM TOIUTMB Pa3HBIX BHIOB MaKcHManbHble BBIGPO-
Cbl TBEPABIX 4acTHU (I/C) paCCYMTHLIBAIOT MO JaHHBIM HMHCTPYMEHTAJIBLHBIX 3a-
MEepOB, CAENaHHBIX NpH paloTe KOTAa Ha MAKCHMAIBHOH Harpyske M Makcu-
maibHO# Kojie (1o Teruty) HanboJsee 30JIHOrO BAAA TOIUTMBA.

Banoebie BbIGpOCH! TBEPABIX 4acTHL (T 3a OTUETHBIH HEpHOA) CIEAyeT Ofl-
PEACIATH paCHCTHLIM METOAOM.

3.2 PacueT BbIGPOCOB TBEpPABIX 9aCTHII

3.2.1 Cymmapnoe Koauxecnmeo meepovix wacmuy (ery4eil 30mbl U He-
Cropesiero Tofimea) M,,, NOCTyNaioUI¥X B aTMOCQepy C ABIMOBLIMU ra3aMH
ko108 (T/c, T/TOA, T/KBapTal, T/MeC), BLIYUCASIOT [0 OAHOMH 13 ABYX dopMy:

Al’
M = B————ay(l-
T 100 ryﬂ y ( na) (36)
WiH
Ql’
My = O,OIB[ayHA' +g4 32:68 )(l - ns), 37
rne B — pacxoa tonnusa, r/c (1/roa, T/kBapTan, T/Mec);
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A" — 3onbHOCTH TONNMBA Ha pabouyio Maccy, %;

I'yy — coaepxaHue ropoyHx B yHoce, %;
ay, — JONA 30JIbl, YHOCHMOM rasaMe K3 KoTia (/014 30/Ib TOILIMBA B
YyHoCE);
N, — AOJA TBEPABIX YaCTHL, YJABIHBAEMbIX B 30/I0YJIOBHTENX, C yye-
TOM 3alNOBBIX BLIGPOCOB';
s — HOTEpH Teruia oT MEXaHMYEeCKOH HEIONHOTHI CropaHHis TOIUIH-
. Ba, %;
9 mmmas rentota cropaHus Tornsa, MJI/kr;

32,68 — temnoTa cropanus yriaepoaa, MJIDx/kr.
3.2.2 Koauuecmeo nemyueii 3010 M, t/c (T/ron, T/kBapran, 1T/Mec), BXo-
Jalee B CYMMapHOE KOJIMYECTBO TBEpABIX YACTHIL, YHOCHMMBIX B atMocdepy,
BBIYHCIIAIOT 10 GopMyIie

M3 :0,0IBayHAr(l_ng). (38)

3.2.3 Konuwecmao meeposix wacmuy M,, r/c (1/ron, T/ksapran, 1/Mec),
o0pasyrommnxcs B TONKE B Pe3y/IbTaTe MEXaHHYECKOro HeJOXOra TOILTHBZ H
BoiOpacoiBacMbIX B aTMoctepy B BHAE KOKCOBBIX OCTATKOB, NPH CXKHIMAHHH
TBEPAOTO TOIUINBA ONpefensttoT Ho dopmye

My =My - M. 39

TIpumeuanue — Tlpu onpenenenuH MakCHMaILHBIX BHIOPOCOB B [/C HCNONB3YIOTCA MAaKCH-
MasbHBie 3Ha4YeHns A' 38 NpomeAmHii rof, BaOBHX BHGPOCOB B T — CPEIHHE 3a OTHETHBIN Ie-
PHOZ 3HaueHus 4"

3.3 Pacuer Boi6pocoB Ma3yTHO#H 30Jib1 B iepecyeTe Ha BaHaaH#

MazyTHas 307a mpeAcTaBisieT co00H CNOXHYIO CMech, COCTOAMYIO B OC-
HOBHOM M3 OKCHZOB METALIOB. BHOOrHIeckoe BO3ACHCTBHE €€ Ha OKpYKalo-
LIy Cpefly paccMaTpHBaeTCA Kak Bo3ZAclcrBHe enuHoro uenoro. B kagecrse
KOHTPOJIMPYIONIEro NoKa3are/s NpHHAT BaHaaul, Mo COAEPXaHUHFO KOTOPOIro B
30JIe YCTaHOB/IEH CAaHHTapHO-rHrueHIdeckuii vopmartus (IIK).

CyMMapHOe KOJIHYECTBO MasyTHOM 301l M, 5, r/c (1/roa, T/kBapTan, T/Mec)
B fiepecyeTe Ha BaHAAMH, nmocTynalomell B atMocgepy ¢ ALIMOBBLIMH ra3zaMi
KOTJIa IIPH CKUTAHHH Ma3yTa, BEIGMCILIOT IO GopMye

ny

100
rae G, — KOJIMYECTBO BaHAJMsA, coliepxalerocs B 1 T MasyTa, I/T, MOXeET

OBITB OMNMpeIeNeHO OAHHUM H3 ABYX CMOCO0OB:
- 10 pe3y/IbTaTaM XUMHYECKOro aHaIU3a Ma3yTa:

M, =GyB(1- 1)} 1- Ko, (40)

! B pacueTe He yMHTHIBAETCS BAHAHHE CEPOYNABIHBAIOIMX YCTAHOBOK



G, =a,10%, @n

rae a, — (haKTHUECKOE CONEPKAHME dNIEMEHTa BaHAUA B MasyTe, 7,
10' — kospdrment nepecyera;
- no npubmwkeHHOH ¢opMyne (HpH OTCYTCTBHH HaHHBIX XHMHYECKOTO
aHaIM3a):

Gv =2222Ar, (42)

rae 2222 — >MnupHyeckHii ko3 duLHeHT;
A — coJiepXxaHHe 307kl B Ma3syTe Ha pabouylo Maccy, %.
Tpumevanue — YIpu OTCYTCTBHK pe3yJBTATOB XMMHUYECKOTO aHaNH3a 3Ha4cHus 4" NpHHH-
MalOTCA N0 JA3HHBIM, OMyOGNHKOBAaHHBIM B CMPaBOYHHKE "SHepreTvueckoe towmeo CCCP". —
M.: Dneproaromusaar, 1991 (cm. Mpunoxenre E naHHON METONNKH);

B — pacxon TOIUIHBa; NpH onpeneneHun BpiOpocos B r/c Gepercs B
T/4, B T 33 OTYETHBIH IEpHO — B T/TOJ, T/KBapTa, T/Mec;
TNoc — AOJA BaHAAWA, OCEJAIOMIETO C TBEPABIMHM YaCTHIAMH Ha Io-

BEPXHOCTH HarpeBa MasyTHLIX KOTJIOB, KOTOPYIO NPHHHMAIOT paBHOM
0,07 — [1g KOTNOB € ApOMIMAaponeperpesaTeIMH, O9HCTKA [0~
BEPXHOCTeHl KOTOPBIX NMPOM3BOJMTCA B OCTAHOBJIEHHOM
COCTOAHHH,
0,05 — mns xoTnoB Ge3 mpoMnaponeperpesarenedl Npu Tex xe
YCNOBHSIX OYHCTKH,

© — JUIA OCTQIBHBIX CITYy4acB;
v,

Ty — cCTeneHb OYMCTKH ABIMOBBIX ra30B OT Ma3yTHOIA 3016l B 3010~
yNIaBIHBAIOLIMX YCTaHOBKaX, % (cM. Tprnoxenne XK);
ks — xoadduimeHT nepecyera; Npu onpeaeieHHH BHIOGPOCOB B I/c

k,=0278 103 BT—k, = 10°°.
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MPHJIOXKEHHE A
{cnpaBouHOE)

Pacyer o0bema cyXHX ALIMOBBLIX Fa3oB

A.1 Ofbem cyxHX AbIMOBbLIX ra30B NPH HOPMANbHEIX YCJIOBHSX PaccyH-
TBIBAETCA MO YPABHCHHIO

V, =V +(a-1)V°-Vi,, (A.1)

rae V°, VOu V0 — COOTBETCTBEHHD 0GbEM BOIMYXa, ABIMOBBIX Fa30B H
BOIAHBIX MApPOB MPH CTEXHOMETPHYECKOM CXMIaHHH OJHOIO KHIOrpamMma
(1 o) TonnuBa, M*/xr (M)

A.2 Ins TBepAOro H KMAKOrO TONJIHBA PacyeT BBIONHAIOT [0 X HMUYE-
CKOMY COCTaBY CXKHTaeMOro TOILIHBA M0 QOpMyNaM:

0 _ T r r 4
V®=0,0889(C" +0,375S7  )+0,265H" -0,03330", (A2)
Voo =0,111H" +0,0124#" +0,0161V?; (A3)
: C* +0,3758}
VO = Vro, + V8, + V30 = 18665 92 TSmwee g 79v0,
Nl’
+ 0,8ﬁ +Vio, (A4)

rae C', Sy, H, O' 1 N' — COOTBETCTBEHHO COJICPKAHHE YIIepoaa, cepl
(opraauYeckoll M KONUENAHHOM), BOAOPONA, KHCIOPOAa H a30Ta B paGouel
Macce TOIUIHMBa, %;
W' — BnaxHocTh paGouelt Macchl TOIUIUBA, %.
A.3 Jlan ra3006pa3HOro Ton/IMBa pacuet BINOIHAETCA MO dopmynam

VO = 0,0476{0,5co +0,5H, + 1,5H,S+ Z(m + %)CmH,, - 02], (A.5)

Ve, =00 1[H2 +H,S+ 0,52 nC_H, +0,124d, ., |+0,0161V°, (A.6)

N,
V2 =001[CO, +CO+HyS + Y mC,H,]|+0,79V0 + Vi, (A7)
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rae CO, CO,, H,, H,S, CpH,, N2 1 O; — COOTBETCTBEHHO COIEpXaHHE OK-
CHOA YrnepoAa, AMOKCHAA YIJIEpOJa, BOXOPOAa, CEPOBOAOPOAA, YIIEBOLOPO-
JIOB, a30Ta H KHCJIOPOZA B HCXOJJHOM TOIUIHBE, %;

m H n — YHCIO aTOMOB YIJIEPOAa H BOAOPO/Jia COOTBETCTBEHHO;

d; .y — BiarocoziepxaHHe razo00pasHOTO TOILUIHBA, OTHECEHHOE K 1 e cy-
XOro rasa, /'’

XuMEdecknli COCTaB TBEPAOTO, AKHAKOTO H ra3000pa3HOro TOIUIMBA MOXET
OBiTh ONpenelieH 10 CHpaBOYHHKY “JHeprerwdeckoe Tommso CCCP"
(M.: DHeproatomu3aat, 1991) win no aHATOrAYHbLIM CIIPaBOYHHKAM.
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MMPUNOXEHHE B
(pexoMeHIyeMOE)

IIpamep pacuera BbIGPOCOB BPEAHBIX BEIIECTB AJIA KOT/IA
BK3-320-140I'M npn GKMraHHM CepHHCTOrO Ma3yTa

Pacxogmasyra B, T/ .. ... 21
OG6BeM CYXHX ABIMOBBIX 3308 (DACHET [0 HOPMATUBHOMY METONY
*TennoBoii PacHeT KOTEABHBIX arperatoB”) Ver, MY/Kr ... ... ... .. ... 13,91
TennoTa cropanus MasyTa Q: CMIDRARE . 39,0
Hamepennsilt COCTaR ABIMOBHIX Fa308 32 ILIMOCOCOM:
KHCIOPOA O, %6 ... oo 7.6
OKCHAB! A30TA INGw, PP - oo e, 196
OKCHA YTACPORA B0, PP e e 57
AHOKCHA cepnt Tso,, PPM ..o 1125
MacCoBEE KOHLEHTPALIAH, ME/M’:
OKCHIIB B30TA CNQx « <+~ v vt mnrmsmsmamatetaeaeeaaaas oeeeneannenns .. 450
OKCHI yrncpo na Lo s 4 B I i T PPN 80
JHOKCHIL CBPBE €SO0y . -+« emm e meeem e memeeeaa et e e e e e e e eee e 3600
CyMMapHOe KO/THHECTBO 3ArPAIHAIOWKMX BEWECTS, r/¢:
OKCHAB a30Ta Mo, BTOMHHCAE ..o L 36,5
JAHOKCHA a3oTa MNO; .................................................. 29 2
OKCHJL a30T3 MNO e i 475
OKCHA YRIEPOAA MCO -+ e 6,5
JHOKCHA, ccpn MSOI ......................................................... 292,3



MPHUJIOXEHHE I'
(pexomeHnyeMoe)

Ilpnmep pacyera MakcuManbHLIX (r/c) B BanoBbIX (T) BbIGpPOCOB
OKCHIOB 230Ta NPH COBMECTHOM CXKHIAHHH ra3a H yris

Hcxonnvie naHHbie:

TR KOTIA ... TIH-87

MakcHMaNnBHAA HAFPY3KE, T/ ... .... oot 420

Cpennss Harpy3ka B TEUCHHE TOAR, T/ ........ooooevieeanniinn o, 370

CHRHTaEMOC TOIUIMBO ... ..ottt e e Tlpupoansiii ras, yrons
COPT YT (o Ky3neuxnil Tomuit
MakcumansHas 2014 YIS O TEIUTY MPH MAaKCHMANbHOM Harpyske....0,2

Cpeinas B TeueHye roZia 404 YA (o Tety) ............o.oenee.... 0,08

Pacxon TomnuBa MpH MaxCHMaTLHOM Harpy3ke, T YOI TOIUL/M. ... ... 40

Pacxon ToruBa npu cpeaneit narpyaxe, Tycn. ronn/M . ........... .355

[onoBol pacxo TOMAMBA HA KOTEN, TYCH TOMM. .......o.oeevnann... 213000

Pacuer Befetcd mo ¢opmyne (1), npu 3ToM pacxon Tomiksa B, 6epercsa
B T YCII. TOIUL/Y (/11 ONPEAE/CHHA MAKCHMANIBHBIX BRIOPOCOB) H B T YCII. TOILL.
3a OTYETHBIHA NeproA (J14 ONpee/ieHHA BaNOBbIX BHIOPOCOB).

OKcriepUMEHTalIbHbIE 3aBHCUMOCTH KOHUEHTpaluk NO, OT Harpy3kd KoTia
cnog = AD) and ciiydaeB pa3nenbHOro CXMTAHHUA YIS M ra3a MpeACTaBJIeHbl HA
pucyskax .1 uI".2.

Ilo 3THM pHCYHKaM ONMpeneNsoTca KOHUEeHTpauuu NO, npH MakCHMaabHOM
W cpenHed Harpy3kaX (ITYHKTHPHBIE JMHWY) H pa3fe/ibHOM CXKHIaHHH YIJI
(TONIHBO NEPBOro BHAA) U rasa (TOILIMBO BTOPOTO BHAR):

Comaxt = 1430 MO/V, Cepr = 1190 Mr/M’;
Coaz = 290 Mr/M°, Cep2 = 208 mr/m’.
MakcumManbHas koHueHTpauus NO, Npy CKUIMaHHH CMECH TOIUIMBA PacCyl-
ThiBaeTCA 1Mo gopmyne (14):
Conax = 0,2 - 1430 + 0,8 - 290 = 518 Mr/ne.
Cpennas xoHueHTpauus NO, NpH CKUraHHH CMECH TOIUIMBA PacCUHTHIBA-
etca o dopmyne (17):
cep= 0,08 - 1190 + 0,92 - 208 = 287 mr/m’.
O6beM CyxHX IbIMOBBIX ra30B MPH COBMECTHOM CHHIAHHM H MaKCHUMaiTh-
HOM Harpy3ke KoTjla paccuuThiBacTca no ¢opmyiie (15) B nepecyeTe HAa YCI0B-
HOE TOIUTHBO, NIPH 3TOM 00BbEMbI CYXHX HbIMOBBIX I'a30B LA YTl H TIPHPOAHO-

ro rasa (Takxe Ha yCJIOBHOE TOIUIMBO) MOTYT ObITh ofpeneneHs! o 1. 1.4 gan-
HOH METOAMKH:
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Ve = 0,365 - 29,33 = 10,705 M*/kr yca. Tomn.;
Ver2 =0,345 - 29,33 = 10,119 M*/kr yci. TOWL;
Ve, =02-10,705 + 0,8 - 10,119 = 10,236 M’/kr yci1. TOTL

O6BeM CyXHX NBLIMOBBIX Ta30B PH COBMECTHOM CKHMIAHHH H CpelHeH Ha-
Tpy3Ke KOTAa paccumureiBaerca no ¢opmyne (18) B mepecuere Ha ycioBHOe
TOIUIMBO, MPH 3TOM OOBEMBI CyXHX ABIMOBBIX Fa30B MIA YIJiA H NPHPOJHOTO
rasa OCTaloTCA TEMH Xe, 4TO H B NpeAbLAyeM ciaydae. [Toatomy

V., =0,08 - 10,705 + 0,92 - 10,119 = 10,166 m*/kr ycn. Tomn.
MakcHmansHBle BHOPOCE Mno, ONpeNeNnsioTcs N0 COOTHOMICHHIO
Mpyo, = 518 - 10,236 - 40 - 0,278-10" = 58,96 r/c.

Banossie BHOpocs Mo, ONpeseNsioTcs No COOTHOMEHHIO
Myo, = 287 - 10,166 - 213000 - 10° = 621,5 1.
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NMPUJIOXEHUE T
(pexomMenayemoe)
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PucyHnok I'.1 — 3aBuCHMOCTE KOHLEHTPALIMK OKCHAOB a30Ta OT HArPY3KH KOTna
NPH CKUTAHUY YTIS
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NMPUWIOXEHHE I
(pexoMeHayeMoe)
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Pucysox I".2 — 3a8MCHMOCTE KOHHEHTPAUKH OKCHIIOB a30Ta OT Harpy3KH KOT/a
[IPH CKHUIAHKM ra3a
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NPHUNOXEHHME [}
(oba3arensHoOE)

2]
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06 \\\\\ ™~
05 \\
04
5 10 15 20 Sy, %o
E] — Mas3yT, — Yroib, — ras.
PricyHok .1 — 3nauenue koadpHLMEHTa €; B 3aBHCHMOCTH OT [0/IH BO3yXa,

M0AaBaeMoro nNOMHMO OCHOBHBIX I'OpENioK
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TMPUWIOXXEHHME [
(obsa3arensHoOE)

70 /

40
30
20 ///
L
]
10
0
800 900 1000 1100 1200 1300 T.K

Pucynoxk 1.2 — 3asucuMocTb koxhdrunenTa k; OT TEMNEPArypsl razos nepea
TypOHHO#M 4719 BEICOKOGOPCHPOBAHHBIX KAMED CrOpaHus

28



TIMPUJIOXXEHHME ]|

(obs3arenbHOE)
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Pucynok /1.3 — 3apucuMocts koddduumenta k; 0T TemMneparypsi ra3os nepea
TypOMHOH 11 MHKPOdaAKEIbHbIX KaMEp CrOPaHHS
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pacxofa snary (napa HiH BOAbI) B KAMEPE CrOPaHHs




TMNPHUJIOXEHHME 1
(ob6s3arensHoE)
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Pucynok [1.5 — Creuctb ynaBi1BaHis OKCHIOB CEPbl B MOKPBIX 3CJIOYJIOBHTENAX
B 3aBHCMMOCTH OT NPUBEACHHON CEPHUCTOCTH TOILIHBA
H LLENOYHOCTH OpOLIAIOILEH BOAb!
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Ta6anua E.1 — 3oapHocTs 1t 061mas Biara MasyTos

MPHJIOXEHHUE E
(cnpaBoyHoOE)

32

HedrenepepaGateisarounit Mapka ma3syTa 301BHOCTB Conepxatue
3aBOJX A% Bnarn W', %
MockoBCKHHA 40 0,054 0,27
40 0,031 0,13
100 0,033 0,12
Aurapckuit 40 0,022 0,01
40 0,027 0,02
100 0,020 0,01
100 0,020 0,02
CanasarHedreoprcuHTes 40 0,06 Chnenbt
40 0,05 —_"—
100 0,05 —"—
CoizpaHckuit 100 0,09 0,50
100 0,11 0,50
TopbkuedreoprenuTes 40B 0,023 0,05
40 BLICOKOCEPHHCTHIH 0,023 0,06
100B 0,027 0,05
100 BBHICOKOCEPHUCTBLH 0,033 0,07
CaparoBCKHuil 40B 0,04 0,19
40B 0,04 0.12
Yumckuii 40 0,07 Orcyretyet
100 0,08 —"—
Hosoydumcknit 100 0,05 Crenbt
100 0,04 —"—
HuumGackui 40 0,05 0,25
40 0,06 0,39
100 0,06 0,13
100 0,07 0.12
SpocnaBueTeOpreHHTe3 40 0,02 0,16
100 0.02 0,10
40B 0.02 Crenpi




Ipoconxcenue mabauyw E.1

Hedrenepepabarnipatomuit Mapka masyTa 3onsHOCTH Conepxatitie
3aBOR A% snars W', %
Opckui 40 cepHuCTHIA 0,05 0,34
40 BBICOKOCEPHHCThIA 0,05 0,33
100 cepuucThifi 0,05 0,30
100 BricOKOCEpHHCTHIR 0,05 0,33
HoeononoukHedreoprennres 40B 0,018 Orcyrcreyer
100B 0,017 Crenn
100B 0,02 0,01
100 BricOKOCEPHHCTHIH 0,03 0,02
100 0,02 0,01
100 BBICOKOCEPHUCTHIR 0,03 0,05
HosokyitGrmescxui 40B 0,03 OrcyrcrByer
40 ceprucThit 0,03 —_"—
100 0,04 i
Ky#6sieBckrii 40 0,12 Crenst
100 0,13 —_"—
100 0,13 0,20
TepmeHedreopreunTes 40 0,02 OrcyrerByet
100 0,03 e
100 0,02 —_"—
YXTHHCKHH 40 0,02 0,02
Pszancxuit 40B 0,03 Cnenpl
40 0,04 0,09
40B 0,06 oTC.
40 0,04 0,06
100 0,04 0,12
ypreBckuit 100B 0,028 Crenpl
100B 0,039 0,21
KpachoBoackuit 100B 0,036 0,17
100B 0,035 0,23
KomcoMonbckui 40 0,019 0,28
40B 0,014 0,25
100 0,019 0,41
100B 0,015 0,23
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Oxonuarive mabiruyst E 1

Hegrenepepabaaisaiomnii Mapka masyTa 3oabHOCTE Coaepwasne
3as04 A % Brard W' %
Kpemenuyrexai 100B 0,031 0.06
100B 0,029 0,09
3asoam baky 40MC 0,085 0,64
40MC 0,095 0,46
40B 0,038 0,20
40B 0,037 0,17
100 0.059 0,60
100 0,070 0,43
3asoas! [posHoro 40B 0,030 Crenget
40B 0,034 — "

Mpumeuarnue — [annvie 32 1985—1986 rr. onyONMKOBaHb B CTIPaBOYHUKE "IHEPreTHYECKOE
Tornmeo CCCP" (M.: Sueproatomisaar, 1991).
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MPUIOXEHMUE X
(oba3zatensHoe)

OnpenesienMe CTeNeHH YIaBJIHBaHHs Ma3yTHOH 30/1b1 B Nepecyere
Ha BaHaJHil B 30JI0y/IaBIHBAIOLIHX YCTAHOBKAX

JK.1 Cmenenv ouucmru 2a308 om mazymuoti 306 (B epecyeTe Ha BaHa-
i) 'r](") %, B celthagbHO NMPHMEHAEMBIX I 3Toro aTapeiiHbIX MUIUIOHAX
OIpeaensIoT no Gopmye

. 1,85
n;.) 0’076(n3y oﬁm) -2332‘”3)!0&1! 3 OK-I)
rae 0,076 u 2,32 — sMnupugeckne kK03hGUIMEHTH;
1,85 — 3MIMPHYECKHI NOKa3aTellb CTENeHH,
MNayosw — 0OMmIaA cCTeNeHb YNABJAMBAHMA TBEPABIX YaCTHLL,

06pasyiIHxcs MpH CKUraHHH MasyTa B KoTiax TOC
H KOTEJIbHBIX, %o.
3aBucumocTb (OK.1) neficTBUTENbHA NPH BRINONHEHHH YCIOBUA

65 % <1 syosw < 85 %.

K.2 ITpu cosmecmunom cocuzanuu mazyma u meéepooz0 monaugéa B nblie-
yI‘OJ!LHLIX KOTHaX CTeNeHb YNaRIHBaHWA Ma3yTHOMH 30JIbl B Iepecy€eTe Ha BaHa-
ha(% 07} nsy » %0, B 30JI0Y1aBJIHBAIOIHX YCTAHOBKAX BhIYHCHAeTCA MO dopMmyJie

ny =n,C, 0K.2)

rze 1, — 00L1as CTENeHDb YARMBAHAA TBEPHbIX YACTHIL IPH CHMTAHUH YT, %,
C — ko3 duumenT, paBHbIT
0,6 — nng 3neKTpPodHILTPOB,
0,5 — 119 MOKpBIX aNMnaparos,
0,3 — nnsa 6atapeiiHbIX IHKIOHOB.
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Moanwucaro 8 neuars 21.12.98. Tevars odcervas. Gopmar 60x90/16.
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