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rae B — pacxoj TOILIMBA 32 pacCMaTpHBaeMBii NepHO, I/c (T/TOA K T.4.);
s — CoziepXKaHue cepbl B TOIUIHBE Ha paGouyio Maccy, %;
“’so — JIOJIA OKCHJIOB CEPBI, CBA3BIBAEMBIX JIETydeH 30/I0H B KOTIE;
7];0: — AONA OKCHIIOB CEPHI, YIABJIHBAGMbIX B MOKPOM 30JI0YJIOBHTE-
Jie NOMYTHO ‘C TBEPABIMH YaCTHLAMH,
50, — HONA OKCHAOB CEpHI, YNABTHBAEMBIX B CEPOYNABIHBAIOLICH
YCTaHOBKe;
D, M N, — MIMTENLHOCTh PaGOTEI CEpOy IaBIMBAIOMEH YCTAHOBKH H KOT-
J1a COOTBETCTBEHHO, 4/TO11.
OpHEHTHPOBOTHBIC 3HAYCHUA T, MPH (aKeTbHOM CKHIAHHH PasIHIHBIX
BHIOB TOIUIMBA IPHBEAEHS! HIKE.  °

Torumeo ‘ISO,
Topd ... 1
CnaHUbi ICTOHCKHE H ICHHHTPAACKHE .8
ChaHupt APYTHX MECTOPOMICHHA 05
OKkHGaCTYICKHHA YIOb ..... ,02

Bepesosckue yrm Kancko-Ausnckoro Gaccefina is Tono!
€ TBEPAHM MLIAKOYAANCHHEM
€ AHIKHM ULTAKOYANCHHEM

Hpyrue yrmu Kascko-Auurckoro Gaccefina s Tono!
€ TBEPIISIM WTAKOYMACHHEM .

W

AR Y

© XHAKHM I1NAKOYAANCHHEM 05
VInK IpYFHX MECTOPOXACHHA 1
MasyT . 02

Tas ...

Jlonst OKCHEOB Cephl Tig, , YNABNMBAEMbIX B CYXHX 30JOYJIOBHTENLIX
(anekTpopmIbTPax, GatapeiHbk UHKIOHAX), MPUHAMaeTcK paBHON Hymo. B
MOKpBIX 30710y10HTeNsX MC 1 MB 31a f10711 3aBHCHT 0T O6ILEH WMENOUHOCTH
OpomIaioIeH BOML H OT NpHBE/IeHHOM CEPHACTOCTH TomaBa S”.

sP=s/g (2]

TIpu MPHHEATEIX HA TEIUIOBBIX 3MEKTPOCTAHIMAX YAENbHBIX PACX0faX BOMIbI
Ha opoleHHe 3on0ynosuTenei 0,1—0,15 o Ngo, OMpEneNAeTcs Mo rpa-
uxy pucynxa JI.5 Ipuioxenns 1. 2

TIpy COBMECTHOM C)KMIAHMH TOTUIHBA Pa3THYHbIX BHIOB BHGPOCK OKCHIOB
Cepbl PACCIMTHIBAIOTCA OTAENBHO JUIS TOIUIHBA KaX(IOTO BHA2 H Pe3YNbTaThi
CYMMHPYIOTCA.

fTpumesanue — Tlpn paspaboTke HOPMATHBOB NPEAEBHO AONYCTHMBX M BPEMEHHO COrNaco-
saHuEIX BbGpocos (TIIB u BCB) cneayeT NpuMERATL GanaHCOBO-PacuETHBI METOL, MO3BOAAIO-
wnit 60NiEe TOUHO Y4ECTL BEIGPOCH AHOKCHAA Cephl. DTO CBA3AHO C TEM, YTO Cepa pacnpeneneHa 8
TonAwBe HepasHOMEPHO. [IpH ONPCACICHHH MAKCHMANbHBIX BHGPOCOB B F/C HCMIONB3YIOTCA Mak-
CHMANBHBIC HAUCHHA COJIEPKAHMA CEPB B TOTUIHBE S' 3a NPOLEALIK TON, BANOBBIX BHIGPOCOR
B T/T0A -~ CPEAHETOOBHIC 3HaueHHA S’
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2 ONPEAEJNEHUE BbIBPOCOB I'A300BEPA3HBIX
3ATPAHSIFOUINX BEIECTB PACUETHBIMH METOJAMH

2.1 Oxcnaet azora

2.1.1 Pacuem 6s16pocos 0Kcu006 azoma 018 KOMENnsHbIX YCManoeoK
€ PAKENbHOM MEMOOOM CHCUZAHUR MONAUER

B HCKTIOYHTENBHBIX CNydasiX MPH OTCYTCTBHH BO3MOKHOCTH HIMEPHTH
KOHIEHTPALWIO OKCHJIOB a30TA B JBIMOBBIX ra3saX NEHCTBYIOUIMX KOTJIOB J0-
MYCKaeTcs M0 COTAcOBAHHMIO C MECTHBIM opraHoM I'ockomskosiorus PO ompe-
ZenATh BHGPOCH OKCHIOB a30Ta PacyeTHHIM METONIOM. JIJiA 3TOr0 peKOMEH/Ty-
ercs uenons3osath PJ 34.02.304—95 "Meronudeckne yKasaHHs 10 pacuety
BLIGPOCOB OKCHAOB 230Ta C JILIMOBHIMH Fa3aMH KOT/IOB TEIUIOBEIX /IEKTPO-
CTaHIMH". DTH METOAMIECKHE YKA3aHHs PacnpoCTPaHAIOTCA Ha NapoBhie KOT-
JIBl NapOTIPOM3BOAHTEBHOCTLIO OT 75 T/4 M BOJOTpeHHBE KOT/IBI TEIUIOBOH
NPOH3BOAMTENBHOCTEIO OT 58 MBT (50 I'kan/a), CXUralomye TBEPIOE, KHIKOES
H ra3oo6pa3sHoe TOMIMBO B TOMOYHBIX YCTPOHCTBAX C (JaKeNBHEIM METONOM
CHKHTaHHA.

Jins napoBbIX KOTIIOB NMapONPOH3BOAHTENLHOCTBIO 30—75 T/4 M BoLOrpeli-
HBIX KOTJIOB TEMUIOBOH MOMHOCTBIO 35—58 MBT (30—50 I'kan/u) Henosns3y-
eTcA cleTyloumi pacueTHBIH MeToa.

CymMapHOe KONHYECTBO OKCHIOB a30Ta Myg,, B nepecuete Ha NO, B r/c
(t/ron u T.1.), BEIGpackBaeMEIX B aTMOC(EPY C IBIMOBBIMH [a3aMH KOTJIA NPH
CHMIaHHM TBEPJIOTO, XHUAKOrO ¥ ra3006pasHOro TOIIHBA, PACCYHTHIBAETCA 1O
COOTHOWEHUIO

Mpo, = BKNO,( _qu‘O) By (1-&ir) Babaez (l_“anl]'kn . (20

rie B — pacxon TOIUIHBa, T yCiI. TOMUL/4 (T YCil. TOMUL/TOA M T.IL.);
Ko, — K03(UIHEHT, XapaKTepH3yIOIHii BLIXOM OKCHIOB a30Ta, Ofl-
pexnenserca no n. 2.1.1.1 JaHHOH METOMMKH, KI/T yCA. TOILL;
g, — VOTEpH TeIUIa OT MEXAHHYECKOH HETOITHOTBI CrOpaHHs TONUIBA, %;
B — x0>h¢HUMEHT, YUMTHIBAIOMMA BAWAHHE HA BBIXOA OKCHAOB
230Ta Ka4ecTBa CKMTAEMOro TOIUTHBA, onpesenserca no i. 2.1.1.2 nanHo# meto-
ks

B2  — x03(OHLMEHT, YUHTHIBAIOLIKHA KOHCTPYKLHIO FOPENOK, OH CO-
CTaBIISET /NS TOPENOK:
BHXpeBhIX — 1,0,
npaMoTo4HbIX — 0,85;
Bs  — KOI(POHUMEHT, yUHTLIBAIOUIMHA BHI ULIAKOYLANEHHA U PaBHbIH
MpY TBEPAOM ULTAKOYAaleHHH — 1,0,
NPH KHUAKOM Wnakoynanenuu — 1.6;
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€ — Ko3HIMEHT, XapaKTepusyioummi 3(beKTHBHOCTb BO3ACHCT-
BHA PEUMKYJHMDYIOLIHX Ta30B Ha BbIXOJ OKCHIOB a30Ta B 3aBHCHMOCTH OT
YCIOBHIA TIO/Ia%H KX B TONKY, Onpesesiserca no 0. 2.1.1.3 naHHO# METOAHKH;

€  — x03(pHUMEHT, XapaKTePH3YIOWMH YMEHbIIEHHE BHIGPOCOB OK-
CHJIOB a30Ta (IIpH ABYXCTYNEHYaTOM CXKHraHHH) IPH N0Ja4e 4acTH BO3TyXa S,
TIOMHMO OCHOBHBIX TOPEJIOK NPH YCJIOBHH COXPaHEHHA obuiero n3GbITka BO3-
JyXa 3a KOTJIOM, OnpefieNieTcs no pucyHky /11 Tprunoxenns J1;

r — CTeneHs peLMPKYIALHH IHMOBEIX 2308, %;

N — MONA OKCHJIOB 230Ta, YIABNMBAEMBIX B A30TOOUUCTHOH YCTAHOBKE;

g ¥ Ny, — JUTHTEJIHOCTD PabOTHI A30TOOYHCTHOMN YCTAHOBKH H KOTIIA, WTON;

ke  — Kod(dHuHEHT nepecuera, NPH pacueTe BaNOBHX BHIGPOCOB B
rpammax B cexynny k,;=0,278, B Tonnax —k,= 10,

2.1.1.1 Koapdumment Kyo, BEMHCIAETCA N0 IMIHPHIECKHM GOpMYnaM:
- VIS NaPOBBIX KOT/IOB NApONPOU3BOIHTENBHOCTBIO oT 30 10 75 T/

- Dy
=7 s 21
Kno, =75 305D, @1

rae D, u Dy — HOMMHANBHAS ¥ (aKTHYECKas NapONpOHM3BOAHTENLHOCTE
KOTJIa COOTBETCTBEHHO, T/4;

- Ui BONOTPEHHBIX KOTJIOB MPOHM3BOIHTENBHOCTHIO OT 125—210 IJh/u
(30—50 I'san/u)

Ko, :2-5& . @2
rae O, u Qp — HOMHHaIbHAs M (aKTHYECKas TEIUIOBas NPOH3BOAMTENb-
HOCTb KOTJIa COOTBETCTBEHHO, I'JIK/d;
Tpuseuarnue — TIp CKHraHUN TBEPAOTO TomnHsa & Popmynst (21)  (22) BMecTo Dy 1 Oy
noxcrasasiores D, 1 O,
2.1.12 3Hauenns B; NP CKATAHMM TBEPAOTO TOIUIHBA BLIYHCIOT MO
Gopmynam:
mpr a, < 1,25 Bi= 0,178 + 047N, 3)
mpH a, > 1,25 B1=(0,178 + 0,47N" ), /1,25, 24)
re N' — coziepaHHe a3oTa B TOILIHBE, % Ha rOpIOTYIO Maccy.
TIpH CHKHraHHHM XHAKOrO H ra3o06pa3HOrO TOIIHBA 3HAYEHHA KOIpdHLm-
eHTa [}; NnpHHMMaloTCA N0 Tabmuue 1.

TaGnuua |
KoopOHLIHCHT 136AITRE BOSIYXE B
B TONOUHON KaMEPE Gx
> 1,05 10
1,05 — 1,03 09
<1,03 0,75

Tlpy 0HOBPEMEHHOM CHIaHHH TOTLIHEA JIBYX BHIOB H PacXoile OHOTO H3
Hix Gonee 90 % 3uadeHue koduimeHTa B CrEAyeT MPUHAMATL 11O OCHOB-
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HOMY BHAY TOILTHBA. B OCTANBHBIX CAlydasx KO3()pHUHEHT B; ONpenensmoT Kak
CPEHEB3BEILICHHOE 3HAYCHHE IO TOIUIHBY . nﬂl TOIUIHBA BYX BHAOB

B; B +B/B"
B +B"
rae By, By u B’, B" — COOTBETCTBEHHO KO3(QHUMERTH K PACXOAK TON-
JIHBA KAX/IOTO BH/A Ha KOTeJ.
2.1.1.3 3navenus kodpQHIMEHTa €, NPH HOMHHATBHON HATPy3Ke H CTelle-
HH PELMPKYJIALMH AbIMOBBIX ra3oB r MeHee 20 % NPHHHMAIOT PaBHBIMH:

- NPH CKUraHHH [a3a ¥ MasyTa H BBOJE [a30B PELHPKY ALK
B [0 TONKH (TIPH PACIIONIONKEHHH FOPEIOK

B, = @s)

5

Ha BEPTHKAIBHBIX 3KPaHaXx) . .0,0025,
4epes UUIHLbI [0/l FOpEIKaMH .0,015,
[0 HAPYXXHOMY KaHaJTy ropesiok .0,025,

B BO3AYIIHOE AYThE H PacceyKy ABYX BO3AYIIHBLIX NI0TOKOB ..... 0,035;
- TIpH BEICOKOTEMIIEPATYPHOM CAMranUH' TBEPIOTO TOMTHEA H BBOJE Fa308
PELMPKY AAHH
B NEPBHYHYIO a3POCMECh .. -
BO BTOPHYHBIH BO3AYX .. .0,005;
- IpPH HH3KOTEMNEPaTy PHOM cxnramm’ TBEPAOIO TOIUNBA €, = 0.
Ipu Harpyske MeHbiie HOMHHATLHOM KO3(GOHLMENT € YMHOXAIOT HA KO-
aduenT f, onpenenseMbli MO COOTHOLICHHIO

...0,010,

Dy
D, 6)
®Gopmyana (26) cripasesuusa 1ipu 0,5 < Dy /D, < 1.

2.1.2 Pacuem 6bi0pocoe oKcuo06 a3oma Ona 2azomypOuRHLIX yCMAaK080K

CyMMapHOE KOJIHYECTBO OKCHIOB a30Ta Myo, B nepecuere ua NO,, nocty-
nalomux B aTMochepy ¢ 0TpaboTaBIIMMH ra3aMy ra30TypPOHHHBIX YCTaHOBOK,
r/c, T/TOM U T.AL., BBIYHCIAIOT 110 COOTHOLICHHIO

. =0, VerBeck , @n

TAe  Cno, — KOHUEHTDAUHA OKCHIOB 230Ta B oTpaboTaBmMX rasax B
nepecuere Ha NO,, Mr/m?;

") [Ton BHICOKOTEMNEPATYPHBIM CAGFAHHEM MOHHMAIOT CXHIAHHE BCEX YIIEH B TONKAX C KHIKHM
INAKOYAANCHHEM, ¢ HHU3IEH TEIUIOTON cropaHua, pasHo#i wik Gonee 23,05M/bx/xr a Tamke B
TONKAX C TBEPALIM WNAKOY IANCHHEM MPH TeMnepatype axena, pasHoi uan Gonee 1500 °C.

) [lon HUIKOTEMNEPATYPHEIM CHUFAHHEM NOHHMAIOT CAUIZHWC TBEPAOTO TOMMHBA C HUWEA
TeNA0TOH cropanus mexce 23,05 MD/Kr B TONKax ¢ TBEPALIM 1INAKOYJANCHHEM MPH TEMMCPE-
Type Gakena meee 1500 °C
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— 0GBeEM CYXHX ABMOBLIX ra3oB 3a TyPGHHOM, M*/KT TOMMH-
Ba (MM’ mmmu), BugHCIACMBl 0 opMyne
Ver = (V0= Vo) + (oo - V°, @8)
rme V? — Teopermueckuii oGseM rasos, */kr Tomn. ('’ TomL);
V®  — TeopeTHueckn HEOGXOMAMBIH OGBEM BOILYXA, M*/XT TOTLL.
(/M Tom);
O — Kod(ummeHT M3GMTKA BO3AyXa B oTpaboTaBumX rasax
3a TypGimHof;

Vi,
(e Tom),

B,. — Ppacxon TOINHBa B KaMepe CrOpaHHs; NMPH ONpPEAENCHAH
BHIGPOCOB B rpaMMax B cekyHay B, Geperca B T/4 (Thic. /q), B ToHRAX 3a
OoTveTHNH nepHOx — B T/rox, T/KBApTan, T/Mec (THic. M*/roz, THC. M*/KBapTAN
HT.L);

— TeopeTHuecKMH OOBEM BOLTMMX NapoB, M/KT TOMWI.

ke  — xodpduument nepecuera; npu ompeLeneHtH Br6pocos B
rpaMmax B cexyHay K, = 0,278 -10~; B TonHax — k, = 10°%.

B Tab7Hue 2 NPHBE/ICHM KOHLEHTPALMH OKCHIOB a30Ta Co, (B NepecteTe
na NO,) B yxonsmmx razax I'TY npn paGore Ba HOMHHANBHEIX PEXHMaX WA
HEKOTOPHIX ACHCTBYIOUHX YCTaHOBOK.

TlpH HcrHoNB30BaHHA B 3HepreTHIecKAX I'TY BRICOKOPOPCHPOBAHHLIX Ka-
Mep CTOPaHHA C NOC/IEAOBATENBHEM BBOJIOM BO3IYXA B 30HY FOPEHHA H MHK~
Po(aKeNEHLX KaMep CTOPaHM C MOJaued BCEro BO3MYXa 4epes (POHTOBOE
YCTPOHCTBO KOHUEHTPAIA OKCHAOB 330Ta Cyo B MI/M’ IPHOMIIKERHO BHI-
"ucaAercs no gopmyne

Cno, = kikpl0?, @9)
rae a — ko3 $HILHeHT, 3aBHCAIMI OT BHIA TOIUTHBA M PaBHBIH

- 1A BEICOKOQOPCHPOBAHHBIX KAMEp CTOPaHHA MPH CKHTAHHH:

MPHPO/IHOTO rasa .. 18,
ra3oTypGHHHOTO 1 AH3EMLHOIO TOMTHBA 24;
- 1% MRKDOQAKETLHEIX KaMep CrOPaHHS TH CKHTAHUH:
TPHPOZHOTO rasa .. 6.2,
Ta30TypPGHHHOIO H M3ETHOTO TOILIHBA 7.7

K; — Kko3@HUHEHT, OTPaKAIOUMA BIMAHME TEMIEPaTyphi FasoB nepen
TypGuHoH Ty Ha obpasopaune NO,. 3aBucumoctu k; ot T, Anst KaMep cropa-
HuA 06oMX THIIOB NpeacTaB/eHbi Ha pucynkax J1.2 u J1.3 (Tipuioxennue JT).

ky — K03(HLMEHT, OTpaXAIOUIHH 3aBHCHMOCT KOHICHTPALMH OKCHIOB
a30Ta OT JAB/ICHHA B KAMEPE CrOPaHHA,

16ps —0.23
Ky =P 202
6ps —0,77
TA€ p, — JaBleHHe BO3AYXa B kamepe cropanua, MIla.

(30)
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TaGnuua 2

rasoTypOuHHOE

Tun ITY Tun Kameps Buatonmusa | Kospdmument [ Conepane 'KOHUEHTPALAS OKCHI0B 230Ta,
cropanua ot KHCROPOAA Choy » ME,
» npoayxTax d
cropasus, % [ Ge3 concplicncTaona-] G vameHcAHoM
HHA KOHCTPYKUKA KOHCTPYKUNH
Kauep cropanns

TT-100-750 M3 | Perwcrposas, | TamorypGuntoe 4l 159 275 =
Grounas

TT35-770XT3 | Pervorposas, | Tm, 46 164 25 =
BuHOCHA rasoTyp6mmHoc 47 165 200 -

TT-25-770-T1 M3 | Perwctposas, | (@ 55 170 135 =
BhiHOCHER

FIr-12 Bucorogopcn- | Jimensioe 51 169 190 =
posanas,
Grounax

TTH25 Hall Mupodaxensnas, Ta i 159 (5 =
Konbucsas

TT3-150 M3 Bucokogopcn- | Tm, 35 150 220 150
povansas, rasotypGhKHoc 35 150 270 210
Grounan

1345 XT3 Perncrposas, | Tm, 40 158 220 00
Xonbuesas P 40 158 240 150
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U5 BLCOKOGOPCHPOBAHHEIX KaMep Cropasua GopMyna (29) mpuMeHuMa
Ing pexuMoB, GIH3KHX K paboueMy, a JUia MHKPO(AKeNbHBIX — B WHPOKOM
ZMANa3oHe H3MEHEHHs PEXHMHEIX N2PaMeTPOB:

O =3+8;
T,=200 + 350 °C.

O¢dexTuBHEIM CNOCOGOM CHIKCHHA KOHLCHTPAIHH OKCHIOB a30Ta B YXO-
MAIMX Ta3aX dHepreTHuecknX I'TY Ge3 KOPEHHOrO HIMEHEHHs KOHCTDYKUHH
Kamephl CTOpaHHs ABJIAETCA BIPHICK BOIb! HIH 113pa B 30Hy TOPEHHA.

CHWXCHUE KOHUEHTPAUAK OKCHIOB a30Ta PH NOJAve BIarn B 30HY rope-
HHA MOXHO OLCHHTB N0 popmyIie

e
, = Nox @n
K

THe Cno M Chg — KOHIUEHTPAWI OKCHIOB @I0TA COOTBCTCTBEHHO MpH
noxaue Bnarx u 6e3 ree, Mr/m’;

Kax ~— KOO(HIUHCHT, yHHTHBAOMEI BIMAHHE PACXONA BlIa~
TH; onpexensercs o pucynky 4 (Tipwioxenne [[) B 3aBHCHMOCTH OT OTHO-
IEHKS KONHYECTBa BBOUMON RiarH G,, K PACXORy TomHea B, .

Jins cpaBHerws ¢ NEHCTBYIOUIMMM OTEYECTBEHHLIMH H 3apyGeXHBIMH HOP-
MaTHBaMH 3HaueHHC KoHUeHTpalH NO, B MPOAYKTaX CrOpaHHA PasiIHYHBIX
I'TY NpHBOAAT K 3HAYEHHIO COfiepXanna kucioposa O; = 15 % no dopmye

. 21-15
No; =Nox 5176, (32

TAe CNo, M CONo, — TIPHBEJEHHAA M NEHCTBHTENbHAA KOHLCHTPAUMH OKCH-
OB a30Ta, MI/M ;

O, — dakTHuecKoe 3HaueHHe KOHUCHTPAlMH KHCIOpoja B
npoaykrtax cropauns ['TY, %.

B CBA3H C yCTaHOBJICHHEIMH pasfenbHbiMu TIIK 11a OkcHia ¥ IMOKCHAA
a30Ta K C y4eTOM TPAHCHOPMALHH OKCHIOB a30Ta CYMMApHbIe HX BHIGPOCH!
PasAensioTCs Ha COCTABIITIOLIHE, PACYET KOTOPHIX IPOBOAMTCS COMNACHO 0. 1.6
JIaHHOH METOMMKH.

2.2 Oxcuab! cepsi

CyMmapHOe KONHYECTBO OKCHIOB Cepbl M, (T/¢, T/roa, T/Mec 1 T.1.), BbI-
GpachiBacMBIX B aTMOCHEDY C LIMOBBIMH a3aMH, BLITHCIISIOT 110 opMyse

Mso, :0,02135'(1—'1%0,)(17%5()2)[1—r|§02 :4} 33)




