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I[TPEAHUCJIOBHE

B yue6HOM mnoco6uHM INpUBEleHH MaTepHa/bl, HeoOXONUMHE JJIsi
KYPCOBOTO H JAMIJIOMHOTO HPOEKTHPOBAHHS KOTEJbHBIX YCTaHOBOK.

B cBsi3u ¢ BeeleHueM B yueOHEIH miaH npeaMera «OCHOBH MHGOP-
MaTHKH» U BHeJpPeHHeM B yUeOHBIH NpoLECC KOMINBIOTEPOR IPHBEAEHHI
peKoMeHJAaUMH NO aBTOMAaTH3alUWK TEIJIOBOTO pacyera KOTJa U KOH-
KpeTHas mporpaMma, KoTtopas NMO3BOJHT YYaUIMMCS BHINOJHATH Kyp-
COBOH NpPOEKT Ha COBPEMEHHOM YpOBHe.

Metoauka TennoBoro M a’spoiHHaMHYECKOrO pacyera KOTja IpH-
BelleHa B COOTBETCTBHE C AEHCTBYIOUIMMH HOPMATHBHHIMH METOJAMH.
MetonuKa pacuera TenJsIOBHIX CXeM KOTeJbHEIX H3JI0XKeHa B COOTBeT-
CTBHH C pacyeTaMH, BBHINIOJHSIEMBIMH NPOEKTHBIMH HHCTHTYTaMH IpH
NpOeKTHPOBAHHH NPOU3BOACTBEHHHIX M OTONUTENbHBHIX  KOTeJbHHIX.

Has obnerueHHs NOJb30OBAaHMA MaTepHaJoM YyyeOHOro nocobHs
BCE€ METOJMKHM TeIVIOTeXHHYEeCKHX pacyeTOB HJJIIOCTPHPOBAHBI KOH-
KPETHBIMH INpHMEpamMH TEIJIOBOrO pacyeTa KOTJOB M Pa3/HYHBIX
TeNJIOBEIX CXeM KOTeJbHHIX.

Ons pauuoHanbHOTO MCNONL30BAHHA YyueOHOrO MoOcOOHA mpH
KYpCOBOM H JHIJIOMHOM NPOEKTHPOBAHHHM Yyyaliyecs MNOMXKHBI XO-
pOLIO YCBOUTHL TeOPeTHUYeCKYIO 4acTb mpeamera «[IpoMHIJIeHHEE KO-
TeJbHble YCTaHOBKMHY.

Tnasy VII «McnonrsoBanne 9BM npu TensoBoM pacyeTe npoOMEILL-
JeHHBIX KOTJIOarperaToB» M INPOrpaMMYy TeNJIOBOI'O pacueTa KoTJa
Hamucan HHXeHep-cucteMoTexHuK A. P. Ocrepkun. Iaasy XIII
«Pacuer TeXHHKO-3KOHOMHYECKHX NOKasaTeJieli KOTeJbHOH» Hanucal
nHXKeHep-3KoHOMHUCT A. C. ApyTIOHSH.

Bce 3ameuaHus u noxenaHus npoce6a Hamnpap/siThb MO ajpecy:
191065, Jlenunrpan, Mapcoso nose, A. 1, JleHMHrpaJcKOe OTjeseHHe
DHeproaroMusjara.

Asmop
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BBEJEHHE

[IpomriliieHHEIe NPeANPHUATHSA M XKHUJIHIIHO-KOMMYHAJbHBIH CEK-
TOp NOTPebASAIOT OFPOMHOE KOJHYECTBO TEeIJIOTH Ha TeXHOJOrHYeCKHe
HYXJbl, BEHTHUIANMIO, OTONJIEHHEe M ropsiyee BomocHabxeHue. Teno-
Basl 3HePrus B BHJAe napa M ropsiueli BOAb BhipabaTbiBaeTcs TemJo-
3JIEKTPOLEHTPANIMH, NPOHU3BOACTBEHHEIMH M PAaHOHHBIMM OTONHUTEJb-
HbIMH KOTEJIbHEIMH.

[lepeBos npeAnpuATHH Ha NOJHHIH XO3AHCTBEHHHIH pacyeT M ca-
MopHHAHCHPOBaHMe, HaMeyaeMOe MOBHIIEHHME LeH Ha TONJMBO H
nepexol, MHOTHX NpeANpHUATHH Ha ABYX- M TpeXCMeHHylo pabory
TpeOyIOT Cepbe3HOH mnepecTPOHKM B NPOEKTHPOBAHMM M 3KCIIyaTa-
MM TIPOM3BOACTBEHHEIX M OTONMTEJNbHBIX KOTEJNbHBIX.

IlyTH ¥ nepcrneKTHBHEI Pa3sBHUTHS SHEPTeTHKH onpefiejieHH JHepre-
THYeCKOH mporpaMMol, OJHOH M3 IepBOOYEpPeAHBIX 3afay KOTOpOH
SIBJASIETCST KOPEHHOe COBeplLUeHCTBOBAHHMe SHeproxo3siiictea Ha Oase
5KOHOMHMH 3HepropecypcoB: 3TO LINPOKOe BHeJpeHHe 3Heproclepera-
IOIMX TeXHOJIOI'UH, HCNOAb30BaHHe BTOPHYHEIX 3HEpropecypcos, 3Ko-
HOMHS TOIVINBA M 3HEPTHH Ha COOCTBEHHble HYKJBI.

[Ipon3aBoacTBEHHBIE 1 OTONMTENbHBIE KOTEeNbHBIE JOJXKHE obecre-
yHTh OecnepeboifiHoe M KauyeCTBeHHOe TelJIOCHaOXKeHHe NpeANpHATHH
1 norpebuTenell XHJIHIIHO-KOMMYHanbHOro cekTtopa. [loBshoimenue
Hafle)KHOCTM M 3KOHOMHYHOCTH TeMJIOCHAOXKEeHHSI B 3HAUYMTEJNbHOH
Mepe 3aBHCHT OT KayecTBa pabOTbl KOTJIOATPEeraToB M pPamHOHaJIbHO
CIPOEKTHPOBAHHOH TemJoOBOH cxeMbl KortenpHo#. Co3llaHHas 3a
rofisl CoBeTCKOH BJIACTH KOTJOCTPOMTeNbHAas IPOMBIILIEHHOCTh, Ha
KOTOpPYyIo paboTaloT Hay4YHO-HCCJAefOBaTeNbCKHE MHCTHUTYTH M CIe-
HaJH3MPOBaHHbEIE KOTJOCTpPOMTe/NbHBIe 3aBOAL, ofecneuuBaeTr npo-
M3BOACTBO COBPEMEHHBIX KOTeJbHBIX arperatos, HeoOXOIMMEIX AJIA
CCCP u skcnoprTa ux 3a pybex. BelyuuMu npoeKTHEIMA HHCTHTYTaMH
paspaboTaHbl ¥ COBEpPLIEHCTBYIOTCS panMOHaJbHBIE TENJOBble CXeMbl
M THIIOBble NPOEKTH NPOU3BOACTBEHHBIX M OTONHUTEJNbHHIX KOTEJNbHBIX
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Yacmo nepeas
KYPCOBOE I1POEKTHPOBAHMUE

r'arasa nepsas

OPTAHHM3ALIHA KYPCOBOI'C INPOEKTHPOBAHHA

1.1. 3BAAYHM W TEMATHKA KYPCOBOI'O IIPOEKTA

TennoBo#i pacuer napoBoro HJH BOXOTPEHHOro KOTJIa MOXeT
ObLITb KOHCTPYKTHBHEIM HJH NOBEepOYHBIM. KOHCTPYKTHBHBIA pacuyer
BHINOJNIHSETCA NPH pas3paGoTKe (MpOEKTHPOBAHHHM) HOBLIX MapOBLIX
MAH BOJOTPEHHHIX KOTJIOB CHNEUHATH3HPOBAHHEIMH MNPOEKTHO-KOH-
CTPYKTOPCKUMH HHCTHTYTaMH HJH KOHCTPYKTOPCKHMH O10pO KOTJIO-
CTPOMTE/bHBIX 3aBOJOB. [ToBepOUHHI pacuer KOTEJbHBIX arperaros,
BHIIIYCK3eMBIX IPOMBIILIJIEHHOCTBIO, BBINOJHAETCS MPHU HNPOEKTHPO-
BAHHH MCTOYHHKA TeNJocHabXKeHus, NpelHa3HaYeHHOro JJs BHIpa-
60TKH napa HJH ropsiyed BOJBI.

Onsa yyamuxcs TeniaosHepPreTHUYECKHX CINenMaNbHOCTEH TEXHHKY-
MOB IIpH BBINOJIHEHHH KYpPCOBOI'O NMPOEKTA PEKOMEHJYETCA NPOHU3BO-
IHTh IOBEPOYHHIH pacyeT ¢ 3JEMEHTaMH KOHCTDYKTHBHOTO pacuera
OTAENbHBIX IIOBEPXHOCTEH HarpeBa (mapomneperpeBarensi, BOASHOIO
3KOHOMaiizepa, BO34YyXONOAOrpeBarens).

OcHOBHOH 1e€J/ibI0 NOBEPOYHOTO pacyera sABASETCs OINpefenNeHue
OCHOBHBIX IIOKa3artenel paboThl KOTjoarperara, a Takxke peKOHCTPYK-
THBHBIX MEpONpPHATHH, obecneYyHBaIOUMINX BRICOKYID HAaJeXHOCTb H
5KOHOMHYHOCTb €ro 3KCIJyaTalHH NpH 3aJaHHBIX YCJIOBUSX.

[Ipp kypcoBoM mNpOEKTHPOBaHHM pEKOMEHAYeTcs NpPOHU3BOLUTH
NOBEPOYHLIH TENJOBOH pacyer COBPEMEHHBIX HAPOBHIX KOTJIOB T'OpH-
sonTanpHoii opuenrauu TinoB JAE n KE unu KornoB BepTHKanbHOH
opueHTaluu naponpousBoputenbHoctbio N0 100 T/u. M3 pasanuHbIX
KOHCTPYKIHH BONOTPEHHBIX KOTJOB pEKOMEHAYeTCs 3alaBaTh yua-
IUMCS AJ1S IOBEPOYHOro pacuera cepuiinble arperathl THna KB-I'M
ung KB-TC rennonpousBoautTenbHocThio 10 58 MBT.

B npomnecce BeimonHeHusi KypCOBOrO NpOEKTa ydaluecsi HOJXKHEI
npuobpecTH NpakTHUeCKHE HABBIKM B pacueTe HAapoOBOTO HJH BOXO-
rpefiHOro kKornia, 6onee riy6oKo yCBOMTb TeOpeTHYeCKHe IOOXKEeHHUS
H O3HAKOMHUTbCS ¢ JeHCTBYIOIUMMH HOPMAaTHMBHBEIMHM MarepHalaMH.

Kaxpnomy yuwameMmycsi HONXKHO OBITh BBIAAHO HHIAMBHAYAJbHOE
3aJlaHue Ha BHINOJIHEHHE KypCOBOr'o npoekra. BappupoBanue 3aganui
clelyeT MpOM3BOJHTDL IyTeM M3MEHEHHS THNA U NapONnpOU3BOAUTENb-
HOCTH (TenJIONpOM3BOAMTENBHOCTH) KOTJOArperaTta ¥ BHJAA CXKHrae-
moro tomsiuBa. [locne BeimonHeHMs pacuyerHol u rpaduuyeckoil yacTu
yyaupecss 3awmumaroT KypcoBoil npoekT. [Ipm mnpueme KypcoBBIX
IIPOEKTOB I[IpeNnofiaBaTesio peKOMEHAyeTcs 3aAaBaTh BOIPOCH, INO3-
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BOJISIIOIN{€ BRISIBUTH MOHUMaHHe yYaIllUMHUCH (PU3HYECKHX MPOLECCOoB,
NpoTeKalolliX nmpu paboTe KOTeNbHOro arperara, paciyeT KOTOPOro
NPOU3BOJMJICSH, 3HaHHE OCOOEHHOCTeH MeTOJAMKM pacueTa M OCHOBHBIX
y3JIOB arperara.

[Tpu Hannuuy B yye6HOM 3aBeieHHH KOMMbIOTEPOB H MPOTpPaMM JJisi
TEIVIOBOI'O0 pacueTa KOTEeJbHOI'O arperaTa 3ajaHHe Ha BBHINOJHEHHE
KYpPCOBOTO MPOEKTa NO/MKHO BUIAOH3MEHSATBHCS, TAK KaK y yyamuxcs
OCBOOOXKIAeTCST MHOTO BpPEMeHH 32 CYeT COKPAILleHHS BHIUMCJIEHHI.
B sToM cnyyae TeMa 3aJaHMsi Ha KypCOBOE NMPOEKTHPOBAHHME MOMKET
¢opMyanpoBaThCs, HaNpUMep, TaK: MPOU3BECTH CPABHUTEJBbHBIH Tem-
JOBOH pacyer KoTiia npu paboTe Ha ABYX pas3jiMYHHIX TOIJIMBAX.
Hpyro#i npuMep: Ha OCHOBAHHM CPAaBHUTEJBHOTO TEIIOBOTO pacyera
KOTJI0arperata paspaboTaTb MepONpHATHs, CBSI3aHHbIE C NEPeBOJOM
ero Ha rasoo0pasHoe TOIJIHBO.

KOHCTPYKTHBHEI# M NMOBEPOYHLIH TENJIOBOH pacyeT mMapoBOro HJH
BOJIOI'PEHHOTO KOT/IA BBIMOJHSIETCS B COOTBeTcTBMH ¢ HopmaTuBHEIM
METOJOM TEIUIOBOI'0 pacyeTa KOTeJNbHBLIX arperatoB, paspaboTaHHBIM
IIKTH umenn M. HU. Ilonsynora u BTU umenu ®. 3. [dzepxunckoro
(«TensoBo# pacueT KOTeJbHBIX arperatoB», ush. 2-e, M.: DHeprus,
1973).

TensioBo# pacyeT KoTJjioarperaTa BHINOJHSAETCA yyamumucs B Mex- .
nyHapoiHo# cucreme eaunun (CH).

1.2. HICXOIOHBIE OAHHDbIE
N OBBEM KYPCOBOI'O IIPOEKTA

Jl/1st BHINONIHEHUsT NOBEPOYHOTO TEIIOBOTO pacueTa KOTjoarperara
ydamuMmcsi HeoOXOZMMO BBIAATHL CJelyIoliye MaTepHaJbl U HCXOXHBIE
IaHHbIE:

a) TUN XoTJoarperara, _

6) uepTexu arperata, NO KOTOPHIM MOTLyT OBHITH ONpeJe/eHkl
paaMepnl TONOYHOH KaMepel, MJIOLaJp MOBEPXHOCTH HarpeBa OTHENb-
HbIX 3JIeMEHTOB M HMX KOHCTPYKTHBHbIe IaHHbe (nuaMeTp TpyO, HX
YHCJIO M pPaclo/oXeHHe, MPOAOJBHEIN M MOoNepedHBIH Iar, NpoXoiHbe —
CeyeHHs [Js NMPOLYKTOB CropaHus M paboued cpefbl, pasMepnl raso-
XOZOB);

B) HOMHHAJBHYIO W PacyeTHYIO MOIIHOCTb KOTJoarperara, AabJe-
HMe U TeMIepaTypy neperperoro napa Ajas NapoBHX KOWJIOB HJIH
TeMnepaTypy BOAbI B NpsAMONH M OOpaTHOM JIMHHMH IVl BOJOTPeHHBbIX
KOTJIOB;

I) IaBleHHE H TeMIepaTypy TNHTaTeJbHOH MJH TNOLMUTOYHOH
BOJLI;

1) MECTOpOXKIeHHe M MapKy TOIJIHBA;

e) pacxXoi HachllleHHoro mnapa npu or6ope ero H3 GapabaHa
KoTJ/1a;

XK) NMPOLEHT HeNpepHIBHON MNpPOAYBKH; \

3) JAaHHBIE pacyeTa CHCTEMBI MLIJIENPHIOTOBJIEHHS AJS NblJIEYT0Jb-
HbIX TOMNOK.

6
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KypcoBo#i IpOEKT COCTOUT U3 NMOSACHUTENbHOH 3aNUCKH M yepTexed
ofIMX BUJOB KoTJoarperata. B noscHuTeNbHOH 3alHCKE NPUBOAHTCA
KpaTKoe ONUCAHHe KOoTJoarperata, 060CHOBbIBAETCH BHIOOP TOINOYHOIO
yCTpPOHCTBA M TEMIepaTyphl YXOAAIIMX rasoB, a TaKXKe XBOCTOBBHIX
NOBEpXHOCTeH HarpeBa. B pacueTHOH 4acTH NOACHHUTENbLHOH 3allHCKHU
B TabiHYyHOH (opMe NMPHBOAMUTCSA COCTAB TOIVIHBA, KOHCTPYKTHBHBHIE
XapaKTepHCTHKH KoTJoarperara, pacyer o0beMOB IpPOAYKTOB Cropa-
HHS W BO3JyXa, SHTaJbNMH NPOAYKTOB CrOpaHHs M BO3AyXa, TEIJIO-
BOH GasaHC mapoBOro MJIM BOAOrpeHHOro KoTJa, pacyer TOIKH, l1apo-
neperpeBaTensi, KOHBeKTHBHBIX Ta30XOJ0B M XBOCTOBHIX MOBEPXHO-
CTel Harpesa.

I'padpuueckas 4acTb NpoeKTa COCTOUT M3 NPOJOJLHOIO H monepey-
HOro paspesa, IJlaHa KOTJoarperaTa COBMECTHO C XBOCTOBBIMH IIO-
BEpXHOCTSIMH Harpesa.

[IpuBoguM npHMep 3afiaHHsl Ha BHINOJHEHHE KYypCOBOro MpPOEKTa
NpH TENJOBOM pacyeTe KOTJa Ha KOMIBIOTEpe IO HMelollefcss npo-
rpamme.

3anaHue

IJIS KYpCOBOI'O IPOEKTHPOBAHUS IO KOTEJNbHBIM YCTAHOBKAaM
yyameMmycs TemaorexHuueckoro orgenenus III kypca 15-fi rpynnel

------------------------------------------------------------------------------------------------------------------------------------------

(1aHMeHOBaHHe CDefHEro CHefHaJbHOro y4eGHOro 3aBeJeHHsn )

toB. Cugoposy I1. U.

Tema 3apnanus: Paspaborka MeponpusiTHi NpH HepeBOje KoTJaa
tana JIKBP-10 c TBepaoro TonnuBa Ha ra3oo0pa3sHoe NPH pe3epBHOM
AKHIKOM TOIJIHUBE.

HUcxonnnie JAHHBIE IJIA pacueTa

1. Pacyernas naponpousBoguTenbHocTe kKoraa D = 3,33 «kr/c.

2. OcHOBHOE TOIIMBO — NPUPOAHHIN ra3 rasonpoeoja CapaToB—
Mocksaa.

3. Pe3epBHOe TOIJNMBO —- CEPHUCTBIH MasyT.

4. AGconioTHOe NaBJieHM€e Napa Ha BHIXOJE M3 NMaponeperpeparesis
p = 1,37 Mlla.

5. Temneparypa mneperperoro mnapa fty p = 250 °C.

6. Temneparypa muTaTenbHOl BOAbl Iy , = 100 °C.

7. IlponyBky npuuste paBHOH 3 %.

KypcoBoii npoeKT BhINOJIHSeTCs B cCJeAywoleMm obneme:

a) KpaTKoe OIHCcaHHe KoTrJioarperara 1O NepeBoja Ha ras;

6) XxpaTxkoe ONHCaHHE NPHUHATHIX K YCTAHOBKE TIOpEJOK;

B) 00OCHOBaHHE BHIOPaHHOH TeMNepaTypbl YyXOIAI[HX Tra30B;

r) BbIOOp H ONMCaHHe NMPHHSATHIX K YCTAHOBKE XBOCTOBHIX IIOBEpX-
HOCTeHl HarpeBa;

1) ONHCAaHHE PEKOHCTPYKTHBHBIX MEPONPUATHH, HEOOXOAUMBIX NPH
NepeBoAe KOTJa Ha ras;
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e) onpeje/eHHe KOHCTPYKTHBHHIX XapakTePHCTHK KOTJoarperara;

XK) pacuer o6beMOB BO3JyXa M NPOAYKTOB CTOpaHHS NPH CXKura-
HMM Ta3a ¥ MasyTa;

3) pacyeT 3HTaJbNKH BO3JyXa H NPOAYKTOB CTOPaHMS NPH CXKH-
TaHUM rasa U MasyTa;

H) pacueT TONKM Ha rase M Ma3yTe;

K) pacyeT naponeperpepartesil Ha Tase M MasyTe;

J) pacyeT KOHBEKTHMBHLIX I'a30XONOB IPH CXHTaHMHM Tasa H Ma-
3yTa;

M) pacueT XBOCTOBLHIX IIOBEPXHOCTeH HarpeBa NpH CXKHIaHHM rasa
M MasyTa.

Ipabnueckas yacTb npoexTa

Jluct 1. TlpononbHelfi paspe3 KoT/oarperata COBMECTHO C XBOCTO-
BBIMH TIOBEPXHOCTSIMH HarpeBa.
Jluct 2. Tlnan xorT/ioarperaTa COBMeCTHO C XBOCTOBHIMH IOBepX-
HOCTSIMH Harpesa.
Jluer 3. O6Guwnit BuA BLIGPaHHOH TOpEJIKH.
DALY L UD:) 50171 1 S
(@ 010) ;0 () L £:): . - SO
SAB. OTHETEHUEM....onimerreeseeeeenereseessessesseseeesssssemsssenenes
[TPEHORABATEND ..eeevveenererecerreesemssmssssssnesesssessssssssssneen

B npouecce paGoThl Haj KypCOBBIM NPOEKTOM CJeAyeT KOHTPOJH-
pOBaThb BBLINOJIHEHHE YYaI[MMHCS OTJENbHBIX PasjiesloB npoekta. llpu-
MepHOe pacnpelie/leHHe MaTepHana IO OTAENbHBIM pasjiesiaM IPOEKTa
npusefieHo B taba. 1.1. B coorBercTBHH ¢ JaHHBIMH, NPHBEJeHHBIMH
B 3TOMH TabJ/uile, B 3aBHCUMOCTH OT BPeMeHH, OTBOAUMOr0 Ha KypCOBoe
IPOEKTHPOBaHHKE, YUaAIIUMCS JOMXKeH ObITh BbIAaH TpapuK BHINOJIHE-
HHUS OTJEJBbHBIX pasfieJIoOB IPOeKTa.

Tabaruya 1.1. O6beM OTAEIBHBX Pa3fesioB KypCOBOI'O MpOEKTa

O6beM,
0,

Pasgen npoexrta A

KpaTkoe oIlHCaHHe KOTJioarperara 1o I[1€peBoAa HA ras H IpH-
HITHIX K YCTaHOBKE TopesokK

Br6op ¥ onucaHHe NPHHATHX K YCTaHOBKE XBOCTOBHIX MNOBEpX-
HocTeHl Harpema

Paspa6orka M oOIHCaHHE PEKOHCTPYKTHBHEIX MEPONPHATHHA B
CBSI3H C [1epeBOJOM KOTJA Ha ras

Onpenenesyi€é KOHCTPYKTHBHHIX XapaKTePHCTHK KOTJoarperara

Pacyer o6beMOB M 3HTaNBNHA Bo3xyXa H NPOAYKTOB CropaHHs

CocraBnenue TenyoBoro Gananca H pacdeT TOIKH

Pacuer naponeperpeBaresis W KOHBEKTHBHBIX ITOBEDXHOCTEH
Harpesa

Pacyer XBOCTOBHIX NOBepXHOCTEH Harpesa !

BruinosnHeHHe 4epTexKeH B TOHKHX JHHHAX

Odopmnenne yeprexei

Odopmienre MOSACHUTENBHOA 3aITMCKH

Pu—_
O~ N+ [ BN V) w

nSEm
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1.3. OPOPMJIEHHUE
[MOSAICHUTEJIbHOM 3AITMCKU U YEPTEXXEH

[TosscuuTenpHas 3anucka Jo/KHa OBITh HamHCaHAa YEPHBIMH 4Yep-
HHJIAMH, NacTOH HJM TYIIbIO, NOYEPKOM, OJU3KHM K UYEPTEKHOMY.

[Ipu TensioBoM pacuere napoOBOro HJIM BOJOTPEHHOrO KOTJa HCIOMb-
3yercss MHOro 6yKBeHHbIX 0003HaYeHHH H MHAEKCOB, BCTPEYAIOLHXCS
B pacyere. Bce ycuoBHBle 0603HauyeHHs cJejyeT AaBaTb B COOTBET-
CTBHH C npHHATHIMM B HopmatuBHOM Meroge. Ilepeuenb nNpuHSATHIX
0003HaYeHHH TPHMEHUTENBHO K MPOMBIIJIEHHEIM MapOBLIM M BOJRO-
rpefiHBEIM KOTJIaM NpHUBeJieH B taba. 1.2.

[TosicuuTeNpHAaA 3amMcKa BBHINONHSETCS Ha JHCTaX nHucuelt Oy-
Mmaruy pasmepom 297 X210 MM (Ha omHO¥ CTOpOHe JIMCTa) M JONIKHA
yaosierBopats Tpe6osanuaM ECKJ T'OCT 2.105—79 «O6uue Tpe-
6oBanus K TekCTOBHIM nokyMentam» m 'OCT 2.106—68 «TexkcToBhIe
JIOKyMeHTHI». Bce pasmeujaeMple B 3anMucke HJJIIOCTPALHH HyMe-
pytorcs apabckumM uudpamu. JIMCTH TNOSICHUTENBbHOH 3alHCKH HY-
MepYIOT, HauMHasi ¢ TUTyJdbHOro Jucra. Ha BTopoll cTpanuue mnpu-
BOAMTCS 3aJlaHHEe HAa KYpPCOBOH NPOEKT, U Jajee HIYT JUCTH 3aIHCKH
B NOpsIKe, YKa3aHHOM B OrJIaBJIeHHH. B KOHIe 3anucky nmoMeuiaercs
CIMCOK HCNOJNB30BAHHOH JIMTEpAaTypPHl M OrJiaBJeHHe C YyKasaHHEM
HoMepa crpaHuupl. CojepxaHue 3alUCKH paclpefensieTcsa Ha pas-
Aesbl, NOJpa3fesbl, NYHKTHl H MOINYHKTHI.

Pasjenel [noJxHBI HMMeTh NOPSIAKOBEIE HOMepa, OOO3HaYeHHBIE
apabckumu nucdpamu ¢ ToukoH. Iloppasgenel JO/MKHEI HMETh IIO-
pALKOBBIE HOMepa B Ipefesnax Kaxzaoro pasfena. Homepa mnon-
pasfiesloB COCTOAT M3 HOMepa pasjena H MNoApasfiena, pasjelieH-
HBEIX TOYKOH. MexJy HOMepoM mnofpasjesna M ero Ha3BaHHEM TakXkKe
CTaBHTCS TOYKa.

HanmeHoBaHMS Pa3jie/oB U MOAPA3JEJIOB uonmnm OLITb KPATKUMY,
COOTBETCTBOBATh COAEPKAHMIO, MX 3AMUCHIBAIOT B BHJE€ 3aroJIOBKOB
6ykBamu OoJiee KpynHoro mpudra.

[leperocel c/10B B 3arofioBkax He JONYCKaloTCs. TOYKAa B KOHIe
3arojioBKa He CTaBUTCS.

PesyabTath pacuera, Kak npaBHio, 0hOpPMASAIOTCS B BHAE TaGJHIL.
Kaxpas tabnuna JoJqKHa MMeTb 3arojoBOK, a Haj NpaBHM BepX-
HUM yrjioM Tabauinel nomeuiaercss Hajanuch «TabGuauLa» ¢ yKasaHueM
ee NOPSKOBOro HOMepa, HanucaHHOro apabckumu uudpamu. B nosc-
HUTEJbHOH 3alUCKe NAIOTCA CCBHIJIKM Ha BCe pacyeTHble TabJHIHL
[TpuBoauTCS pa3aMepHOCTb KaxJOrO NmapaMmeTpa, NOMelieHHOro B Tab-
aune. Ecnu napaMerp He HMeeT pa3MepHOCTH, CTaBHTCS IPOYEpK.
[ToBTOpsAlomuiica B rpadax TeKCT JONYCKaeTCsA 3aMEHSTh KaBLIYKaMH.
CraBuTh KaBbIYUKM BMECTO MOBTOPSIOLIMXCA IHPP, MaTEMaTHYECKHX
M XMMHYECKHX CHMBOJIOB Heab3sl. Kaxkjas cTpamuua noscHHTENbHOH
3alHCKH JIOMKHA HMETh YIJIOBOH WITaMIL.

I'pabnueckass yaCThb MpOEKTa BHINOJHSAETCS Ha JHUCTAX HYEPTEXKHOH
6ymarn pa3mepoM 594 X841 MM B COOTBETCTBHH C [eHCTBYIOUIMMH
crangapraMd ECKJl. Kaxpueifi nuct rpadpHuecKOH 4YacTH NPOeKTa
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Tabauya 1.2. TepedeRb OCHOBHHX o603rayeHMit

dusygeckKas BeJHUHHA Epuuuna O6Go3unavenre

TonauBO H O4YArOBHIE OCTATKH

Teepdoe u ocudxoe monauso
ConepxaHune Ha palouylo Maccy:

P
BJaru 14
30JIH AP
JHOKCHIA yraepolia Kap6oHATOB (COq)%
cepnl obuielt, cyanbaTHoOM % SP¢, SE,
yraepoza Cp
BoJZIopoZa HP
asorta NP
KHCJIopoaa or
Tennora cropanHs paGoued MacChH MO KaJopHMe-
TpHueckoli GomGe: Qg
#/Kr
BhICILIAST kIl QP
p
Hu3Ias Q:
BriXxos neTy4uX Ha CODIOYYIO MacCy % vr
[IpuBeseHHas 30ABHOCTL TOMJIHBA kr- 102/MIx An
[IpHBesieHHas BAAXHOCThH TOMJAHBA Kr- 102/M 1 wn
OcraTok NHAH Ha cHTe ¢ oTBepcTHAMH 90 u 200 MKM % Rgg, Rago
CeKyHIHBI pacXol TomJHBa xr/c B
PacyerHulli pacxox TomauBa C nompaBKoli Ha Me- kr/c By
XaHHYEeCKYIO0 TMOJHOTY CropaHHH
MaccoBass o8 OfHOrO BHAA TOMJHBA B CMECH — g
TOTJIHB
Jons TemsoBH/e/€HHS OJHOTO M3 TOMJIHB B CMECH — q
TOTJIHB

TI'as006pasroe monauso

ConepxaHne Biard B rasoo6pasHoM TolJaHBe (Ha r/m® dr. oy
1 M3 cyxoro raza npu HOpMAa/NbLHEIX YCJI0BHAX)
3 3 c
Husmwas rennora cropanHs 1 m® cyxoro rasa K JX/M Qn

3 c B
[110THOCTE CYXofo H BJaXKHoro rasa Kr/M PE s Pr. 1a

Bo3ayx ¥ npoiyKTH CropaHHus

Teopernueckni obbem Bo3ayXa, HeoOXOJHMOTO Ve
I/ CTOPaHHR

TeoperHueckHll o6neM asoTa (mpu o = ) m3/xr; VR,

CymmapuHft o6seM yriexucaoro rasa CO, u cep- m3/M3 Vro
HHCcTOrOo SO, '

O6beM NpoOJYKTOB CropaHHs MpH a = | 45

[lonnbilt 06BbEM NPOAYKTOB CropaHus Vo
10
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ITpodorxmcerue maba. 1.2

dH3uvecKas BeJHUHHA Exununa OGosHaueHHe
OGvemHbBIe NOJMH CYXHX TpeXaTOMHHIX TrasoB, BoO- — RO, TH,O
ISIHBIX TIapOB H CyMMa HX ’
I
MaccoBasi KOHIEHTpaUHA 30JLl B NPOAYKTaX Cro- Kr/KT Wz
pauus
YaenpHas TeNJIOEMKOCTh NPOAYKTOB CropaHHsA kIx/ (M3 K); Cp
CymMapnasi yJe/abHas TeIJIOEMKOCTh HpoAykToB | kJIxk/(xr- K) Ve
CrOpaHHs
OHTaJbIHA NPOAYKTOB cropanusi | Kr Tsepaoro u I
xujakoro u | M3 rasoo6pasHoro Tomausa
Autanpnus TpoxYKTOB cropawus | kr (M%) TomumBa kJx/Kr; I°
npu oo = 1 x K/ m®
SHTanbNuA BO3JyXa, TEOPETHYECKH HEOOXOAMMOro 0
I/ CTOpAaHHSA TOIJIHBA
TeMmneparypa Bosnyxa °C ty
TemnepaTypa npOAYKTOB CrOpaHHf ’ °C ¢
Koaddrunent u3bbiTka BO3AyXa (HHIEKCOM BHH3Y — o
OTMeyaeTcsl MOBEPXHOCTh Harpesna)
IIprcoc Bo3ayxa B rasoxogax — Aa
OtTHolueHHe KOJHYeCTBa BO3JYyXa K TEOPeTHUYECKH — p
Heo6X0AHMOMY
Tenaosolt 6asaHc, HAarpy3KH
Pacnonaraemas remsora #a | xr (M%) Tomnusa Qg
[Nosesnoe TemsoBbifesleHHe B TomKe Ha | Kr (M%) kJx/Kr; Qr
TOILIHBA
Ko/nnuecTso TenmnoTH, MNepeifaHHOE II0BEpXHOCTH kIx/m® Qn
Harpesa HaaydenweM Ha | kr (M%) tomnmBa
Ilonesso ucmosabsyemas TEmJIOTa <
ITorepu Tensiotn mpu pabote KoTJa % q
YinenpHas Harpyska 3epkaja TOpeHHS kBt1/m? dr
YaenbHass Harpyska TOIOYHOro o6nheMa kBt/m3 qv
Bopa M nap
ITaponpOH3BOAHTEILHOCTE, Pacxoi mapa D
KosruecTBo BOAbl, HAYlLEH Ha NIPOAYBKY Dpp
Pacxoj nutateqbHON BOJBI Kr/c Dy 4
Pacxox meperpeTtoro, HaCHINEHHOrO napa Dpe, Dy 1
AGcomoTHoe JAaBieHHe MI]a p
OuTaNbNIHA NEeperpeToro M HAcChIIEHHOTO mapa in.m fw.m
DHTANbNHA NATATEILHOH BOJBI K Ix/Kr in »
OHTaJAbIHSA BOAH NPH KHUIIEHHH ignn
Tennora napoo6pasoBanust r
CHHXKEHHE PHTAJILNHHM Mapa B NapoOXJajHTese Aigo
SHranbnHus mapa (BOAM) HAa BXOe B IIOBEDXHOCTb i’ i
H Ha BBIXONE H3 Hee
11

DnextponHas 6ubimoTeka http:/tgv.khstu.ru/



I1podorcerue maba. 1.2

dusuuecKas BeJHIHHA Exuuuna OGosHnadeHne
Temnepatypa H aaBjieHHE

Teopernueckas (aguabarmas) TeMiepaTypa Cro- L 7

paHHs
L4

Temnepatrypa Ha BHIXOAE H3 TOIKH i

Temneparypa yxoasmux rasoB Oyx

Temnepatypa xosonsoro (IIpHCOCAHHOTO) BO3jAyXa Ix. n

TeMneparypa Bo3iyxa Ha BXoje B BO3JYXONOJO- . tom tom
rpeBaTesib H Ha BHIXOJe H3 Hero C .

Temnepatypa Boabl Ha BXOZe B 9KOHOMaf3ep H Ha A 4
BHIXOJIE H3 HETO

Temneparypa nuratesbHOA BOALI tn. s

Temmepatypa meperpeTtoro mapa -

Temmeparypa mapa Ha BXOJle B IIaporeperpeBaresb ther the
H Ha BHIXOJE H3 HEro

Temneparypa HapyXKHON NOBEPXHOCTH 3arpA3HEHHH ty

Dosbilee u MeHblllee 3HAYEHHE TeEMIIEPATYpPHOTO Atg, Aty
Hamopa

CpenHuit TeMIEpaTypHBIK HAIOP At

AG6conroTHOE jaBieHHe MIla p

Tennonepenaua

Koadpduunent ocnabiennss JAyuefi TpeXaTOMHBIMH — Rern
rasaMH

Koadduunent ocnabneHus Jayuell 30JOBBIMH Ya- — Raalan
CTHLAMH

Crenenn uepHOTH dakesa — ag

CreneHn YepHOTH! TOIIKH — ar

KoapduuneHT TemmooTnayH MeTPYyOHBIM H3JIyye- O
HHeM IIPOJYKTOB CropaHus

KoapdunneHt Tensnootnaun OT rasoB K CTEHKE KOH- Br/(M2: K) o
BeKLHeH

Cymmapuuiit Ko3dPHIMEHT TEMIOOTAAUYM OT Tras3oB 0y
K CTEeHKe

Koadpduunent TemioBoro CONpPOTHBIEHHA BHEI- (M2 K)/Bt e
HEro 3arps3HeHHs (Ko3(bHIHEHT 3arpsi3HEHHS)

Koadduinent Temnosoit abbeKTHBHOCTH —_ VP

Koadpduuent Hcnosb3oBaHHS MOBEPXHOCTH Ha- — 13
rpesa

Kosbduuuent Tennonepenaun Br/(mM?: K) K

CkopocTb ra3os m/c w

Il'eomeTpHyeCKHE XapAKTEPHCTHKH
O6G1beM TOMOUHON Kamepsl M Ve
[liowans 3epkana ropenus m? R
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ITpodorxcerue maba. 1.2

PdusuuecKad BeJIHUYHHA Enunuua OGosHaueHne

[Tnomans NOBEPXHOCTH Harpesa (HHAEKC BHH3Y m? H
IIOBEpXHOCTH HArpesa)

[Tiomans MOBEPXHOCTH CTEH m? Fer

Crenenb 5KpaHHPOBAaHHUA TONKH — X

Koadpdunuenr, YUHTHIBAIOMHK 3arpASHEHHE JIyye- — £
BOCIIPHHUMAIOMHUX MOBEPXHOCTER

[Tnromans nyuyeBOCIpHHHMAIOMEH MTOBEPXHOCTH m? Hy

SddekTrBHAS TOJIMHA T'a30BOro CJIOS M s

Hapy:xXHbifi H BHYTDEHHHH JHaMeTPhl d, dyg

DKBHUBANEHTHLIA JHAMETP MM, M d,

[Tomepeunnift, TPOXOJbHBIE W AMArOHAJbLHRIA IIar Sy Sy, S5
Tpy6

[InomaAb XHBOT'O ceueHHS JJIA TPOXOJa TasoB H F, f
napa (BOABI)

Ilnomanr XKHBOTO CEUEHHA JIAA I[ONEPeuYHOro H m? Fnons Frp
IIPOJIOJIL HOTO TOTOKOB

Yacrn MNOBepXHOCTH Harpesa, OMbIBaeMbie IIO- Hyon, Hpp
NepeuHbIM H IPOJOJbHEIM IIOTOKOM

JOMXKEeH UMeThb YIJIOBOH IUTaMII ¢ YKa3aHUeM HOMepa JHCTa U obiero
yucaa JHCTOB, BXOASAIUIUX B MPOEKT, a NMPH HEO6XONUMOCTH — cCIle-
HupHUKAIHIO.

F'arasa smopas

ONMPEAEJEHHE COCTABA TOIJIHBA
H KOHCTPYKTHUBHBIX XAPAKTEPHCTHK KOTJIOATIPETATA

2.1. OITIPEAEJIEHHUE COCTABA
M TEIIJIOTBl CrOPAHHS TOIVIUBA

B coorBercTBUH ¢ 3ajaHHeM, B KOTOPOM YKa3aH 6accefiH JOOBIYH
(MecTopoxaeHHe) TOILIHBA, CJeLyeT BHIOpaTh OCHOBHEIE DacUeTHHIE
napameTphbl TOIJINBA: 3JieMEHTapHbBIH XHMHUYECKHH cocraB paboueit
MacChl, HHU3IIVIO TeNIOTy cropaHus paboueil Macchl, NPHBEIEHHBIE
BJAXHOCTb U 30JIbHOCTb, BBIXOJ| JI€TYYHX.

B t1a6n. 2.1 npuBefeHH ycpeiHEeHHEIE pacueTHbie XapaKTepPHCTHKH
TBEPABIX H XHAKHUX TOIJ/IHUB, HCHONBb3YEeMEIX B NPOH3BOJACTBEHHBIX H
OTONHTENIbHBIX KOTeJNbHBIX. PacyeTHble XapaKTePHCTHUKH NPHPOJAHBIX
ras’oB 10 OTAEJbHBEIM I'a3onpoBOJaM NpHBeLeHH B Taba. 2.2. OpHako
caenyeT YYHTHIBAThb, 4TO 30JbHOCTb H BJIAXKHOCTb TBEPAOro TOIJIHBA
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MOJKET 3aMeTHO OTKJIOHSITbCS OT NPHBEJEHHBIX CPEIHHX 3HAYEeHHH.
B cBsI3am ¢ 3THM B 3aJaHUH JONOJHHTEAbHO MOXKET YKa3blBaTbCs
MakcuMalibHasi BJIaXHOCTh H 30JbHOCTb TOIJMIMBA, IJI KOTOPOH
cJlefiyeT HPOU3BOAUTH pacuer.

Ilpy M3MeHeHHH BJIAXXKHOCTH TOIJIMBA IO CPaBHEHHIO C YCDeXHEH- ;
HEIM 3HayeHHeM, NpuBeleHHHIM B Taba. 2.1, ciaenyer npou3BecTH
nmepecueT ero Husled temnoThl cropaHus (B kJxk/kr) mo dopmyne

—we?

100
he = (Qhs + 25,1 W) TOT)—@_W% — 25,1W5. (2.1)
— Wi

Anasoruuno NpH H3MEHEHHH 30JIbHOCTH TONJIHBA H HeH3MeHHOH
BJAXKHOCTH

p

100 — AR

00— 95,1W?. (2.2)

P2 = (Qh; + 25,1 W%)

[Ipu onHOBpeMEHHOM H3MEHEHHH BJIAXKHOCTH U 30JILHOCTH TOIJIHBA
nepecyeT NMPOU3BOAUTCA MO GopmyJie
100 — w9 — AP

—95,1W8.  (2.3)
100 — WP — AP

Qb2 = (Q% 4 25,1 W)

[Tocne nepecyera TenaoTH CropaHHs TOILIHBA CAEAYET MOACYHTATH
ero aJeMeHTapHbI# XUMHUecKHH cocTaB. [/ 3TOro KaxKablH 3/IeMeHT,
BXOASAILIHHA B COCTaB TOIJIHBA, YMHOXAaeTCA Ha C/elylolHe MHOXKHTEJIH:

100 — W%
NpH H3MEHEHHH BJIAXKHOCTH TOINIHBA —————;
100 —w?
. 100 — AD
IpH U3MEHeHHH 30/ILHOCTH H HEeH3MEeHHOM BJIAXKHOCTH m;
— 4

100 — W5 100 — A8

100 —W? 100 — AP’
rie QR — HH3WAag TemioTa cropadHuss paBoueil Macce TONJIHBA,
npuHsiTag no taba. 2.1, kIx/kr; W', AP — comepxarue Baaru
M 30Jb B paGoyell mMacce ToILMBa, mpuHsTOoe mo Tabu. 2.1, %; W3,
A} — comepxkande BAarM H 304AH B pafouefi Macce ToNJuBa, Ha

KOTOPBIE BeJleTCs MepecueT HH3IIeH TEeIJIOTH CTOPaHHS H 3JieMeHTap-
HOTO XHMMHYECKOro cocrasa, %.

B tabn. 2.3 npuBeneHa npenenbHast (MakCHMasnbHasi) BJaXHOCThb
H 30/IbHOCTh HEKOTOPBHIX TBEpJbIX TOIJHB, HabJioflaeMble HNPH 3IKC-
MJyaTallHAd KOTeJbHLIX YCTaHOBOK.

B pane ycTaHOBOK NPHUXOAMTCS CKHLaTh CMeCh ABYX TOIJIHB, CO-
CTOSIIILYIO0 U3 TBEPABIX HJIH XKHAKOTO H TBEPIOrO TOILIMB, a TaKiKe H3
TBEPAOro U ra3oobpasHOro HAH KHAKOTO H razoo6pasHOrO TOILIHB.

16
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Tabauya 2.3. BaaxHocTh HEKOTOPHIX TBEPABX TOIMJIMB

T Pa6ouas IIpenennpnasn

onaHBo (psgoBoe) BJAAXKHOCTD, % Bna?xa::cq'rig o

’ 0
Antpaunt Alll 6 9—10
Ku3enoBcKHU yroJb 5,0 8—10
Crnarusl (rioBcKHe) 12 13—14
Yenaa6uHCKAH  yrodb 17 19—22
BorocsoBckuit » 28 28—30
[ToaMocKOBEBEIH  » 33 35—38
PaliunxnHCKHH » 39 39—42
Bamkupckuii » 52 55—60
®pesepHuuii Topd 50 53—58

Husmas tensora cropanusi paGoyeil Macchl CMECH B 3TOM CJyuyae
noacuuthiBaercss (B KJx/kr) mo cdopmy.e

E=Qha+Q(l1 —ga) (2.4)

rfe g — MaccoBas JoJs ORHOrO U3 TOMJAHB B cMecH; Qf, Qf: — co-
OTBETCTBEHHO HH3IIAs TEMJIOTA CropaHHs pabouyell Macchl ONHOTO H
apyroro TtomauBa, KJIXK/Kr.

[Tpu cXXUraHuH TBEPAOro HJIH KHIKOTO TONJHBA B CMECH C ra3oM
pacueT ycJOBHO BeieTcss He HA | Kr ckuraemoli cMecH, a Ha KOJH-
YecTBO rasa, NpUXoasierocs Ha 1 Kr TBepIoro WJH XHAKOro TOIVIHBA:

n = QR+ xQhs, (2.5)
rae X — KOJMHYECTBO rasa, NpHXojasmeecd Ha | Kr TBepAOro WJH
KHAKOrO TOMAMBA, M®/Kr; Qf) — HH3IIAf TemJ0Ta CTOPAHHS TBEPIOTO

HJIH XHIAKOro TOMAHBA, KIXK/Kr; Qh; — HM3ILAsA TemaoTa CropaHHs
rasza, KJIIx/m2.

Cornacuo pefictByiomemy I'OCT uckomaemble yriau gpeqasitcs Ha
TpH THNA: 6ypble, KaMeHHble ¥ aHTpanuT. [lepeXonHBIM THIIOM MEXAY
KaMeHHBIMH YIJISIMH M AHTPALMTOM fIBJAseTCA mosyaHTpauut. K 6ypbiM
yrassM Mapkd D OTHOCAT yrid, HMeomue HeCHeKaloUMiAcs KOKC,
BbICOKHH BbIXoj JeTyuuX (Gosee 40 %) u BhICIUYIO TENJIOTY CrOpaHHs
paboueli mMacchl 6Ge330/bHOTO YIS

P 100
Qs YT << 23,88 Mx/KT.
Bypbie yrau uMeloT BHICOKYIO OGLLYIO B I'HI'POCKONHYECKYIO BJaXx-
HOCTb, NOHHIKEHHOE COAeDXKaHHe YIJIepoAa H NOBLIUIEHHOE COMAepIKa-
HHEe KHCJOpoZa MO CPAaBHEHHIO C KaMEHHbIMH yrisiMH. Dypele yrau
XapakKTepU3yIOTC TAKXKe MOBBLIIIEHHOR 30/JIbHOCTBIO H COOTBETCTBEHHO
HEBLICOKOH TeMJIOTOH CcropaHus pabouyeil Macchi.
B 3aBucHMOCTH OT comepXKaHHsA Bjard Oypble YIJId pasiessiorcs
Ha Tpu rpynmei: B1 ¢ cogepxanuem Baaru WP > 40 %; B2 ¢ WP =
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Tabruya 2.4. KnaccupMkanua KameHHBIX yriell no BHXORY JETYYMX
H XapaKTEePHCTHKE KOKCOBOTO OCTATKa

Brixox seryunx XapakrepHcraka
Mapka yras OG6osHavenne Ha TopIo IO KOKCOBOr0
Maccy V', % ocTaTKa
JLnMHHOIIIAMEHHBI | 1 36 u Gosee Or NOPOIIKO-
of6pasHoro Ao cna-
6GocreKIIerocs
["azoBuifi I 35 u 6oJiee
lazoBbIft XHpPHBIA K 31—-37
JKupHbIH K 2437 Cnekuuficsa
KokcoBbifl XHpHBIH KoK 256—33
KokcoBbiit K 17—33
Orowennbifi  cnekalo- OC 1427
LH{HECA
Tomui T 9—-17 Or nopoumkoo6-
Cuna6ocnekaomuiics CC 1737 pasHoro 2o cilek-
HIErocs

= 3040 %; B3 ¢ WP << 30 %. ¥Yrau Ha Bo3ayxe JIErKO TEPSIOT
BJAary ¥ NPOYHOCTb, NpPEBpalNasicb B MeJKHe (paKIHH.

HckonaeMble yriiu, UMEOIIME BRICIIYIO TEIJIOTY cropanus paboyei
6e330JbHOI MacCH

Qs 1—0-0—1007 > 23,88 MJIx/Kr

U BHIXOJ JleTyunx Gosee 9 %, oTHocsATCA K KaMeHHEIM yrisM. KameH-
Hble YIJIH NPHUHATO XapaKTepH30BaTh BHIXOAOM JETYYHX H COCTOSTHHEM
Kokca. Knaccudbrkauuss KaMeHHBIX YrJyed Io BBIXOAY JEeTYy4YuX U Xa-
paKTepHCTHKE KOKCOBOI'O OCTaTKa npuBeieHa B Tabd. 2.4. K mnony-
auTpaunTaM (o6o3nadatorcs [TA) u anTpanuram (o6o3nauaiorcs A)
OTHOCAT YIVIH, HMEWINHEe BHIX0A JeTyunx Mmenee 9 %.

Bce nckonaemble yIJIM NPH COPTHPOBKE MO KPYMHOCTH (rpoxoue-
HHH) pa3feJsIoTcAd Ha KJacChl, MpHBefeHHbIe B Taba. 2.5. B coorBer-

Tabauya 2.5. Kaaccuduxkaums HcKonaembix yraei
H TOpIOYMX CJNAHUEB B 3aBHCHMOCTH OT Da3Mepa KYCKOB

Kaace yras OGosnaveHne Kylz:gz:epuu
ITnuta IT Boisee 100
Kpynuutii K 50—100
Opex 0O 25—50
Menku#i M 13—25
CeMeuxo C 6—13
HItL16 I Menee 6
Psanoso#i P o 300
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CTBHH C MpHBeIeHHOA KJaccubukanue#i oOO3HAUEHHE YIJA MPOH3-
BOAAT caenymomuM obpa3oM. K ycsoBHOMY 0603Ha4Y€HHIO MapKH VI
NPHIHCHIBaIOT ofo3HadeHue Knaacca. Hanpumep, BP — 6ypriit yrons
panoBoii; AO — anrpauur opex; JCII — aauHHONJIaMEHHBIH ce-
MEYKO CO IITHEIGOM.

MasyT cocTouT 43 yriepona, Bogopoia, KHCJAOpPOAa, a30Ta, CEpHI,
BJard H MHHepaJbHEIX NpuMecell (mpemenbHass 30JbHOCTh Ma3yTOB
40 u 100 ycranosaena A? = 0,15 %). HauGosbiune TpyAHOCTH MpH
CXKHTaHHH Mas3yTa BBI3HIBAIOTCS COJEPXKAIUMHCA B €ro 30/€ OKCH-
JaMH IIEJOYHBIX MeTa/lJIOB M BaHaAuA. B Ma3yTe uMmeloTcs MexaHHYe-
CKHe NDHMeCH, ComepXaHHe KOTOophix ponyckaercs ao 2,5 %. B 3za-
BHUCHMOCTH OT colepXKaHHUsA cephl B paboyeii macce Ma3yTa pas3/iH4aloT
MaJOCePHHCTHIA  Ma3yT npH Sopyx << 0,5 %, cepHuCTHIE HpH
0,5 % << SSpix <<2 % ¥ BhicOKocepHHCTHH HpH 2 % << Sipix <
< 3,5 %.

BaskocTe Ma3yTa u3MepSIOT B TIpajycax YCJAOBHOH BA3KOCTH
(°BY) unu B MM?/c. [loa yciioBHOM BfI3SKOCTbIO MOHHMAIOT OTHOILEHME
BpeMeHH HcTedeHHsl M3 Bucko3uMmerpa 200 cm® masyra, Harperoro
o 50 °C (mns Baskux MasytoB no 80 °C), Ko BpeMeHH HCTEUEeHHs
TAKOTO K€ KOJHYeCTBa NUCTH/IHpoBaHHOH Boanl mpH 20 °C.

Jna npoMBILIVIEHHBIX H BOXOTPEHHEIX KOTJIOB HCHOJMb3yeTcs Ma3yT
mapoK 40 u 100, 3HauuTenbHo pexe — mapkd 200. Mapka omnpege-
JseTcs NpefeabHOH BfA3KOCThIO, cocTaBiasouieir 8 °BY (59 mm?/c)
gns masyra 40 npu 80 °C; 15° BY (110 mm?/c) pna masyra 100 npu
80 °C; 9,5 °BY (70 mm®/c) nnst masyra 200 npu 100 °C.

['asoobpa3Hoe ToNJIMBO MpeAcTaBaAfieT COOOH cMech TODIOYHX H
HETOpIOYHX ra3’oB ¢ HeOOJbIIOH NPHMECHIO BOASIHBIX MapOB, CMOJHI
H IBLIH.

2.2. NIEPECUET COCTABA TOIUIMBA
C OJHOM MACCHI HA JPYTIVIO

[Ipy pa3/UYHBIX TEMJIOTEXHHYECKHX pacyeTax XapaKTeDHCTHKH
TONJIMBa OTHOCAT K pabGodel, cyXoi M roplodei macce.

PabounM Ha3bIBAalOT TOIIMBO, NMOCTYIHUBIIEE K NMOTPEGUTENIO (B KO-
TeJbHYIO, HA NEBLIE3aBOg U T. A.). COOTBETCTBEHHO Maccy BellecTBa
(B mpoleHTax), H3 KOTOPOrO COCTOHMT pabodee TONJIHBO, Ha3bIBAaIOT
pabogeit Maccoii:

CP 4 HP + OP + NP + SB., + AP ++ WP = 100. (2.6)

Macca TonnuBa, MOJHOCTBIO JHUIEHHOTO BJard, HashIBa€TCS CyXOH
H BEIpaXKaeTcsd paBEeHCTBOM (B IPOIEHTax)

C® 4 H® -+ O° - N®+ Sppu -+ A5 =100. - (2.7)

YcioBHas Macca TONJIHBa, JIHHIEHHOTO BJard, 30/l H cyJjabdar-
HOH cephbl, Ha3EIBae€TCs roprovefl ¥ BLIDaXKaeTCs PaBEHCTBOM (B IPO-
IeHTax)

C" ++ H + OF 4 N" + %, = 100. (2.8)
19
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Tabauya 2.6. MHOXHTEeIH I/ MepecyeTa COCTaBA TOIJIMBA

HckxoMass Macca TONJIHBa
3ananHasn
Macca
TonJHBa PaGouasn Cyxas Fopiowas
100 100
Pa6ouas 1 “To0—w?P T00— WP—AP
100— WP 100
Cyxan 100 ‘ T00—A°
100— WP—AP 100—A¢
[Noprouas 100 T 1

B ypaBuenusx (2.6)—(2.8) cumBosamu C, H, O, N, S, A u W
C MHIEKCAaMH «p», «C» H «I» 0003HAaYEHO MPOLEHTHOE COJAepKaHue
yriepoja, BoAopoja, KHCJIOpoja, a3ora, Cephl, 30Jbl H Bjaru cooT-
BeTCTBEHHO B paboueil, CyXofi u Toproyed macce TOIJIUBA.

[lepecuyer cocraBa TOm/HBa C OJHOH Macchl Ha APYrylo npou3Bo-
JUTCSI MPH NOMOIUIH MHOXHTejed, NpuUBeleHHbIX B Taba. 2.6. as
nmepecuera U3 OJHOH MAacChl B APYIYIO KaXXAblH 3JeMeHT 3aJaHHOU
MacChl YMHOXAlOT Ha MHOXMHTE/b, COOTBETCTBYIOIIUH HCKOMOHI Macce
us taba. 2.6.

Hanpumep, 3ajaH sjJeMeHTapHbIH XHMHUYECKHH cocTaB paboyei
Maccel TomauBa: WP = 13 %; A" =21,8%; Siix = 3,0 %;
CP =149,3 %; H* = 3,6 %; NP = 1,0 %; O° = 8,3 %. Tpebyercs
ONnpefenuTh 3JE€MeHTapHbIH XHMHUYECKHH COCTaB CyXoOi Macchl Tom-

auBa. [asi storo B Tabauue 2.6 HaxoAuM MHOXHTENb Iepecdera
100 100

100 — wP  100—13
MeHT pabouell Macchl TomauBa, noayuaem: A® = 2505 %; Sgpuk =

= 3,45 %; C° =56,66 %; H°=4,14 %; N°=1,15%; O°=9,54 %.

= 1,149; ymHOXas ero Ha KaXJblH 3.e-

2.3. KOHCTPYKTUBHBIE XAPAKTEPHUCTHKU KOTJ/IOATPETATA,
HEOBXOOHMMBIE [OJ1d TIOBEPOYHOI'O TEIVIOBOI'O PACUYETA

Jlnsi moBepoYHOro TENJOBOTO pacyeTa HeoOXOOUMHI CJeAyIoLiHe
JdaHHble: 00beM TONOYHOM KaMepbl, ILIOWLaAb [OBEPXHOCTH CTEH TO-
IIOYHOH KaMephl, TUN 3KPaHOB, PacCTOSTHHE 3KPAHHBIX TPYO 0T o6MY-
POBKH CTeH TONKH, HAPYXKHBIH AHMaMeTpP W TOJUIMHA CTeHKH 3KPaH-
HBIX TPYO, paclnoJoXeHHe IopenoK, HapYKHBIH JHaMeTP M TOJLIHHA
CTeHKH Tpy6 naponeperpeBartesisi, YHCJIO NapasielbHO BKJIIOYEHHBIX
Tpy6, NOBEPXHOCTb HarpeBa I[aponeperpeBaTtensd, pacloJoXKeHHue
3MEEBHKOB, IPOJOJLHBIA U [ONEePeYHbId [Iar, XHBOE ceueHHe i
IIPOXOJa NPOAYKTOB CTropaHus, NJOMaAb NOBEPXHOCTH HarpeBa KOH-
BEKTHBHOrO ra3oxofla, Hapy>KHbIH JAHaMeTP U TOJIIHHA CTEHKH TPY6
KOHBEKTHBHBIX NYYKOB, pacnojoxeHue TpyO (KOpHIOpHOEe HJIH luaX-
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Puc. 2.1. Pacuernas cxeMa KoTJ/Jioarperara ¥ €ro OTIeJbHLEIX rasoxoaoB

MaTHoe), NMPOXOJbHEIA H NMoNepeuHsldl mar Tpy6, yucao Tpy6 B pany,
YHCJAO pAJOB TPYO MO XOAY NMPOAYKTOB CropaHus, MJIOMAAb XKHBOTO
CeYeHHs IS NMPOXofia NPOAYKTOB CrOPAHHsI KOHBEKTHBHEIX INYYKOB.

YKa3aHHbe KOHCTDYKTHBHHIE XaPAaKTEPHCTHKH ONpElessioT H3
yepTexka paccuuThiBaeMoro KotJsa. [Ilo ofmHM BHAaM KoTJoarperara
ClelyeT COCTaBUThb ero pacueTHyio cxemy. [Ipu cioxHOM pacnonoxe-
HUM TNOBEPXHOCTEH HarpeBa COCTABJSIOT CXEMbl OTJAEJIbHHIX Tra3oXxo-
IO0B: TONKH, IOBOPOTHON KaMepbl, KOHBEKTHBHOTrO ra3oxoja H T. A.

Ha puc. 2.1 B kauecrBe mpuHMepa mnpuUBeJieHa pacueTHas cxema
KOoTJioarperata U €ro OTAeJbHLIX ra30XoJoB.

Ha puc. 2.2—2.5 npusepennl kortuaoarperatel tHnos KE-6,5-14,
KE-10-14, OE-10-14 u J1E-16-14, a B Tabn. 2.7—2.9 — KOHCTPYK-
THBHbIE XaPAKTEPHCTHKH HEKOTOPHIX CEpHHHO BHINYCKAEMbIX NPOMBILI-
JIEHHOCTBIO KOTJIOArPEeraToB, PEKOMEHIYEeMBIX A/ KypPCOBOro IpOEeK-
THPOBAaHUA. MeTolHKa OIpeJe/IeHHS] KOHCTPYKTHBHHIX XapakTepH-
CTHK OTJENbHBIX ra30X0[0B IPHBEAECHA B COOTBETCTBYIOUIMX pasjenax
HX pacuera.

Hosasi cepus kotios Tuna KE paspaborana IIKTU umenn
H. H. TonsyHoBa coBMecTHO ¢ BufickuM KoTeabHuM 3aBofoM (BuK3)
Naponpou3BOAHTENBHOCTHIO OT 2,5 10 25 T/4 ans BHIpaOOTKH HACHI-
IeHHoro HJH caaboneperperoro napa aasienuem 1,4 wau 2,4 Mlla.
Kotnn napompoussomutenbHocTbio 2,5—10 T/u HMeloT AMHHHBIA
BepXHHH H YKopoueHHuZi HHxHUH Oapaban aumamerpom 1000 mwm.
Bepxuuit ¥ HuxHuit 6apabaHbl pacnonoxeHs Ha ofumel BepTHKaNbHOH
OCH, HX ANHHA H3MEHMETCS B 3aBHCHUMOCTH OT THIOpa3Mepa KoTJa.
[lepennusisi uacte BepxHero 6apa6aHa H30JHpOBaHA H PACNOJIOXKEHA
Haj TONOYHOH Kamepoii. B BoasHOM mpocTpaHcTBe BepXHero 6apabaHa
pasmelleHnl NUTaTeNbHbBle TPYGH H LITyLEp JAJs HeNpephIBHOH Mpo-
nyBku. [lapoBoasHas cMmech, ofpa3ymnomascsd B KPaHHBIX H KHINSA-
THJABHBIX TPpy6ax, MOCTyMaeT Noj YPOBEHb BOJALI B BepXxHeM Oapabasne.
Cenapauusa mnapa ocyiuecTiasieTcs B napoBom obbeme Oapabara u
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Tabauya 2.7. KOHCTPYKTHBHHNE XapaKTepHCTHKH
koTnoarperatoB cepun JKBP

TunopasMep KoTJa

ht = - -
Benuuuna W = ) I =
o ¥ @ I 0y
a, ) A A )
o =) Q m q
< i 4 > :c
(= = = = =
O6beM TomnkH, M3 10,4 13,7 20,8 35,7 54
IloBepxHOCTL CTE€H TONKH, 36,4 41,4 54 84,77 124,8
MZ
Juamerp 3KpaHHHX TpY6, 51%2,5
MM
OTHOCHTENILHBWIA 1IAr 9K- 1,56
PaHHHIX TpPY6
[lnomanes JyueBOCHpPHHH- 16,6 19,5 25 40 60
Mafougeﬁ noBepXHOCTH Harpe-
Ba, M

Iromwane MOBEpXHOCTH Ha- 73,6 116,9 197,4 235 266,2
rpeBa KOHBEKTHBHHX IIyu-

KoB, M?
Juamerp Tpy6 KOHBEKTHB- 51%x2,5
HBIX NYYKOB, MM
Pacnonoxente Tpy6 KOH- KopugopHroe
BEKTHBHBIX NYYKOB
[Nonepeunnlit mar Tpy6, MM loo |} 1o | 10 | 110 | 110
[lpoxonpmuit mar T1pyo, 100
MM
[Tnomanr XHBOro CeYeHHSs 0,405 0,73 1,0 1,395 1,68
IJIsS TIpPOX0jJa NPOAYKTOB Cro-
paHus, m? >

Yueao pajgoB TPY6 Mo Xo- 20/20 20/20 22/22 22/22 —
Jy MPOAYKTOB cropaHnus (I my-
yok/I1 nyuok)

ILIPYaTOM JIKCTE, YCTAaHOBJNEHHOM Ha paccrosndd 0,5 M OT BepxHeH
ofpasyiomeii 6apabana, ¥ 3aTeM HaNpaBjfieTCss B MapPONPOBOA HJH
naponeperpesaresb.

KoannekTopel GOKOBEIX 3KDaHOB PpAacHOJOXKEHBl N0 BCel AJHHe
KOTJIoarperaToB, H K HUM KpPOMe 3KDaHHHIX TPY6 NpHCOeAHHEHH Ha-
CTeHHBIe TPYObl KOHBEKTHBHOI'O ra3oxofa. ITO MO3BOJUJIO NPHMEHHTD
Jerkyio HaTpyOHylo o6mMypoBkKy. Kornoarperats or KE-4 no KE-10
HUMEIOT 3afHUH SKpaH, PACHOJOXKEHHBIA nepesl BXOAOM M3 KaMephnl 1o-
ropaHus B KoHBeKTHBHEIe nyYyKH. KoTael KE ¢ naponeperpesarensimu
HMEIOT YHHGHIHPOBAHHEIA Mo npodu/0 naponeperpeBaresb, KOTOPhIH
PACNOJIOXKEH mnepel IepBbLIM NYYKOM KOHBEKTHBHOH MMOBEPXHOCTH
HarpeBa. [lapomeperpeBaTenu BBINOJMHAIOTCA H3 TPYO, HMEIOUIHX
Hapy>XHbeIH auaMerp 32 MM H ToJuHHy cteHkKH 3 mM. [lapomeperpe-
BaTesl¥ OJHOXOJOBhIE M HE HMEIOT NapooXJajUTess.
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Tabsuya 2.8. KOHCTPYKTHBHBIE XapaKTEPHCTHKH
kotaoarperatos cepuun KE

TunopasMep KoOTJda
Bennunna "'.’: - = X
- - “ =)
[\ ~ ©o —
w w ) w
¥4 ¥ (¥ [
O6veM Tomku, M3 10,47 12,03 14,77 22,6
2l'I.nomr:uu; IIOBEPXHOCTH CTeH TOMKH, 37,2 38,57 44,52 57,3
M
Ivamerp sKpaHHHX TpPy6, MM 51%2,5
Illar Tpy6 GOKOBHIX SKpPaHOB, MM 55
Inomane nyqesocnguﬂnmalomeﬁ no- 19,12 20,51 24,78 30,3
BEePXHOCTH Harpepa, M
Ilnromazs NMOBEPXHOCTH HarpeBa KOH- 55,3 91,89 148,95 213,9
BEKTHBHRIX NYYKOB, M2
Iuamerp Tpy6 KOHBEKTHBHHIX Iyu- 51%2,5
KOB, MM
Pacnonoxenne Tpy6 KOHBEKTHBHHIX KopuzropHroe
NYYKOB
[Tomepeunnifi mar 1py6, MM 90
INpomoabuulfi mar Tpy6, MM 110
Ilnomane >XHBOro ceueHus s Ipo- 0,38 0,59 0,95 1,15
X0fa MpPOAYKTOB CrOpaHHs, M? |
Pasmeprl 1-ro rasoxoga, M:
BBLICOTA 2,1
IHpHHA 0,44 | 068 | 1,2 | 1,5
PasMmepsl 2-ro rasoxona, M:
BEICOTA 2,1
IUMpHHA 0,35 0,54 0,8 1,0
Uncno psanos TpyG Mo Xoldy NPOAYK- — 15 23 28
TOB CrOpaHHUSA

Bce korsoarperartsl cepun KE 060pyioBaHB! lIeNHBIMH pellieTKaMH
C IHeBMOMeXaHHYecKHMH 3alpachiBatesnsiMu. llenHbie pemerku no-
CTaBJSIOTCA B BuJE OfHOro 6/ioka, NpefBapHTE]bHO cOOpaHHOTO H
00KaTaHHOro Ha 3aBOJie-H3TOTOBHTEJNE. 3TO NMOBLICHJIO 3KCILIYaTallHOH-
HYI0 HaJeXHOCTb PElIeTKH M COKPaTHJO0 CPOKH ee MOHTaXa.

Jasi CHHXEeHHSl NOTepH TEeMJOTH OT MeXaHHYeCKOH HeNOoJHOTH
CrOpaHHS C YHOCOM TONKH OGOpYJOBAaHHBI CHCTEMOH BO3BpaTa yHoCaA.
YHOC BO3Bpalaercsd B TONKY NMPH MOMOINH 3XEKTOPOB, HOJYyYaromux
BO3JYX OT BEHTHJSATOpa ocTporo AyThbsi. Bo3nyx B cucreMy Bo3BpaTa
yHOCAa M B cONJa OCTPOro AYThbs NOJAETCA BEHTHJSTOPOM, HMEIOMIHM
npouspogutesbHocte 1000 M%/u npu monnom Hamope 3800 Ila.

B naposeix koraax cepun [IE, npeaHasHaueHHHX A5 CHHraHHSA
rasa 1 MasyTa, IpHMeHeHa HoBasg KOMINOHOBKa Tonkd. OHa pacno-
JlaraeTcsi cnpaBa OT NOBEPXHOCTH HarpeBa KOHBEKTHBHBIX IYYKOB
(mpu BHZE ¢ ¢ppoHTA) H HMeeT rAYOHHY, PaBHYIO AJHHE Korja. Kotam
cepud JIE BHINycKalOTCH NaponpoOH3BOAHTENBbHOCTHIO OT 4 10 25 T/4.
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Tabruya 2.9. KOHCTPYKTHBHBIE XapakTepHCTHKH KoTJjoarperatos cepuu JIE

TunopaaMep xoTJaa

Beauuuua - = = = =
In i S © w
-+ O — — o
) o ® w w
¢ 2 = = =
O6vem Tonku, M3 8,01 11,2 17,14 22,5 29,0
[lnomanp mnOBEPXHOCTH 23,8 29,97 41,47 51,84 64,22
CTeH TONKH, M2
Jduamerp sxpaHHHX TpYO, 51%2,5
MM
Iar Tpy6 GoKOBHIX 3Kpa- 55
HOB, MM
Ilnomaap JAy4eBOCTIPHHH- 21,81 27,93 38,96 48,13 60,46
Mamoued MOBEPXHOCTH Harpe-
Ba, M2
Ilnomans MOBEpXHOCTH Ha- 48,51 68,04 117,69 156 212,4
rpesa KOHBEKTHBHBIX NYYKOB,
M
Hunamerp Tpy6 KOHBEKTHB- 51x2,5
HEIX NYYKOB, MM
Pacnonoxenune TpyS Kopunophoe ITaxmart-
HOe
( my-
YOK);
KOPHJOp-
HOe
(T my-
YOK)
ITonepeunsiit mar Tpy6, MM 110
IlponoanHuif war TpyS, MM 110
[Tnomane KHUBOro ceyeHus 0,338 0,348 0,41 0,713 1,245
Mg MpOXoxa NpOAYKTOB Cro- (1 my-
paHus YOK);
0,851
(I my-
YOK)
Yucno pagos Tpyo no xony 19 26 4] 61 —
NPOAYKTOB CrOPaHHSA B ORHOM
rasoxone

TonoyHasi xamepa oTJeqeHa OT KOHBEKTHBHOrO Nydyka rJyXofi MeM-
6paHHOMN CTEHKOH, BHINOJHEHHON H3 TPYO ¢ BBaPEHHBIMH MeXJAY HHMH
CTaJbHBIMH MOJIOCKAMH (NPOCTABKAMH).

Bo Bcex tunopasmepax cepun or 4 A0 25 T/u guaMeTp BEPXHEro
H HHXHero 6apabanoB korsoarperara 1000 mm. Iauna uuaungpuyge-
cKo#l Yactu 6apaGaHOB B 3aBHCHMOCTH OT IPOH3BOAUTEIbHOCTH H3Me-
Hserca or 2240 MM (xoTes nmpOH3BOLHTENBLHOCTHIO 4 T/4) A0 7500 MM
(kotes1 npousBopuTeNbHOCTBIO 25 T/u). B KaxkJoM GapabGaHe B nepel-
HeM H 3aZiHeM JHHINEe yCTaHOBJIEHH! J1a30Bble 3aTBOPH], UTO obecneyu-
Baer Joctyn B 6apabaHBl mpH pEMOHTe.

2 Ocrepkun P. U,
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lupuHa TOmMOYHOA KaMepwl BceX KoOTJoarperaToB CepHH OJHHa-
KoBa u cocraBjaser 1830 mm. Iaybuna TomouHo#i Kamepel KoTJo0-
arperaTtoB cepuu uaMeHsiercs ot 1980 xo 7200 mm. IIpoaykTthl cropa-
HUS M3 TONOYHOH KaMepsl uepe3 OKHO, pPAacCHoJIOXKEHHOe C JIeBOH
CTOPOHBEI, HAaNpaBJAIOTCS B KOHBEKTHBHYIO IOBEPXHOCTh Harpesa.
Ona of6pasoBaHa Tpy0aMu, COEAHHSIIOUIHMH BEPXHHUH H HHXHHH Oa-
pa6anbl. ¥ korsioB or 4 go 10 T/u KoHBeKTHBHas NOBEPXHOCTb Ha-
rpesa pasjieJieHa NpoJoAbHOH neperopofko# Ha ABe wacTH. [IpoAyKTH
CropaHds B KOHBEKTHBHOM Tra3oXoje CHaudaJa HanpasJsiioTcsi OT
3afiHefi CTeHH KoTna K ¢(poHTOBOH, a 3areM, moBepHyB Ha 180°,
uAyT B o6paTHOM HanpaBJeHHH. OTBOJ, NPOAYKTOB CropaHHsl NpPOH3-
BOAUTCS CO CTOPOHH 3afiHeH CTEHKH 4Yepe3 OKHO, K KOTOpOMy IpH-
coeJluHsieTCsl Ta3oXOJ, HanpaBJsIOWHMA HX B BOJASAHOM 3KOHOMamsep.

B BepxHeill yacTH OpOHTOBOH CTEHBH YCTAaHOBJIEHO JBa NpeAoxpa-
HUTEJbLHHX B3PHBHHIX KJaNaHa: OfHH — TOMOYHOH KaMepHl, Jpyroi—
KOHBEKTHBHOIC Ta3oXoja.

B kotsax naponpou3BoauTesbHOCTBIO 25 M 16 T/u KOHBEKTHBHHIH
raszoxoj, He HMeeT NPOJOJIbHOH NeperopoiKH W MPOAYKTH CropaHHs
B OJHMH XOJi OMBIBAIOT MOBEPXHOCTb HarpeBa, JABHrascb OT 3ajJiHel
CTeHHl K (ppoHTOBOH. Bo3BpaT NpPOAyKTOB CropaHHs K 3ajHEd CTEHe
KOTJla NMPOH3BOJHUTCSI IO ra3oXoAy, PacloJIOKEHHOMY Haj TONOYHOH
KaMepoH, ¢ BLIBOJAOM MPOAYKTOB CrOpaHHs BBEPX. JTO CINOCOOCTBYeT
yIoOHOMY pa3MElIEeHHIO BOASIHOTO 3KOHOManaepa.

B korsoarperarax npou3BOAMTENLHOCTBIO 4 U 6,5 T/u Ans pocryna
B TOMKY HMEIOTCHA CMeLHaJbHeIE Jask, a B Koraax oT 10 go 25 T/u
NPOHHKHYTb B TONKY MOXHO TOJBbKO Yepe3 OTBEPCTHSl ra3oMa3yTHHIX
rOpeJoK.

Bo Bcex KoTiax cepHH MNpefyCMOTPEHO CTyleHYaToe HCMapeHHe.
Bo BTopylo cTyneHb HcnapeHHs BHAENEHA YacTb TPYO KOHBEKTHBHOTO
nyuka. O6WHM ONYyCKHBIM 3BEHOM BCEeX KOHTYPOB INEePBOH CTYNeHH
HCIapeHHs SBJASIOTCA MNOCJefHwe (M0 XOAYy NPOLYKTOB CropaHus)
TPyOH KOHBEKTHBHOro nyuka. OnycKHbe TpyO6H BTOpOH CTyNeHH
BHIHECEHH! 3a IDpeje/sl Tra30Xofa.

Ha kotnax npoussogurensHocThio oT 4 1o 10 T/4 ycTaHaBIHBaoOTCA
ropenku Tina I'M, Ha Kor/iax nmpousBojuTeNbHOCTBIO 16 B 25 T/u —
aHajsiornyHble ropeaku THna I'MII ¢ kamepoli npexBapuTeJbHOH ra-
3upuKanmH.

'rasa mpemosn

PACYHET OBBLEMOB H 3HTAJIbIIHA BO3JYXA
H TIPOAYKTOB CrOPAHMSA

3.1. OITPEAEJIEHHUE TIIPMCOCOB BO3OYXA
U KO30OHMIMEHTOB H3BbITKA BO3AYXA
[0 OTAEJ/IbHBIM TA30XOIOAM

Kosdbuuuent  u3bpiTKa Bo3fyXa MO Mepe ABHIKEHHS IPOLYKTOB
CrOpaHHsl MO rasoXofaM KOTEJbHOro arperara yBeJHYHBaerca. ITo
06ycC/I0BJIEHO TeM, YTO JaBjieHHe B rasoxojfax (Ansi KoryoB, pa6oTa-

34
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Ta6ruya 3.1. PacyeTHBle 3HAYeHHs] NPHUCOCOB BO3AyXa B TONKY
M B rasoxoibl NMapoBHX H BOJAOIPeHHBX KOTJIOB NpPH HOMHHAJbHON Harpysxe

TonmouHble KaMephl M T'a3OXOAH Tlpncoc
BO3AYXa
Tonounsie KaMephbl NbLIEYTOJbHBIX KOTJAOB € TBEPIABIM LILIAKOYJa- 0,05
JIeHHeM M MeTaJInyecKo#t oOIHBKOA Tpy6 3KpaHa
To xe ¢ 06MypOBKOH H OOMINBKOH 0,07
»  6e3 MeTanHyeCKOi OOLIHBKH 0,!
Tonoynble KaMmephl CJOEBbIX MeXaHHYECKHX M TOJYyMEeXaHHYeCKHX 0,1
TOMOK
®ecToH, WHUPMOBBIA napomeperpeBaTe/b, NepBBI KOTEJbHEIR my- 0
YOK KOTJIOB NMPOMU3BOLHTENbHOCTIO D > 50 1/4
ITepBHlit KOTeNbHBIX NYYOK KOHBEKTHBHON IOBEpXHOCTH Harpesa 0,05
KOT/IOB NPOU3BOAHTENbHOCTBIO D << 50 1/4
Bropoit xoTenbHbIfi My4OK KOHBEKTHBHOH MOBEPXHOCTH HarpeBa KOT- 0,1
JIOB MpOH3BOgHTENbHOCTBIO D << 50 /4
ITaponeperpeBarens 0,03
Bonsino#t axoHOMai3ep KOTJIOB MpoH3BoguTeabHOCcThIO D > 50 1/4 0,02
(Ba KaxAyi0 CTYNeHb)

Bonsinoil 3KOHOMal3ep KOTJIOB NpOH3BORHTENbHOCTBIO D <L 50 1/u:
cTaNbHOM 0,08
YYTYHHBI ¢ OOIINBKO#H 0,1
YYTYHHHEI#A 6e3 OOLIMBKH 0,2

BoanyxonogorpeBartesin TpyGyaThie, HA KaXAYIO CTYMNEHb:

IS KOTA0B ¢ D > 50 1/4 0,03
ans koraoB ¢ D < 50 1/ 0,06

3on0yIOBHTENIM LIUKJIOHHBIE H OarapeiiHble 0,05

l'asoxopbl cranbrble (HA KaxAele 10 M AnHHH) 0,01
» KHpNHYHble (Ha Kaxjawle 10 M InHHB) 0,05

IOIMKUX NOJA Pa3speeHHeM) MEeHbIUE NABJEHHS OKPYXKAaWoIEero BosLyxa
M uepes HEMJOTHOCTH B 0OMypOBKe NPOHCXOAAT NpPUCOCH aTMmocdep-
HOro BO3ZyXa B rasoBblfi TpakT arperatra. OOHYHO NPH pacyeTax
TeMNepaTypy BO3[lyXa, NPHCACHIBAEMOr0 B Ta30XOAL,, NPHHHMAIOT
pasHoit 30 °C.

I[Tpucoc BO3AyXa NPUHATO BHIPAXkaTb B JOJSX TEOPETHUECKOTO KO-
NMYECTBa BO3JYXa, HEOOXOIMMOTO ISl TOPEHHS:

Aot = AV e/ V®, (3.1)

rAie AVgppue — KOJHYECTBO BO3JyXa, IPHCAcHIBAEMOrO0 B COOTBET-
CTBYIOIHA ra3oXoi arperara, NpPHUXOAsINeecs Ha | Kr CXKHraemoro
TBEPJAOTO HJIH XKHJKOro TOm/HBa HaH Ha | M® rasa npu HopMaabHBIX
ycaoBHAX, M3/kr uaum m3/m3.

[Ipu tensioBoM pacuere KoTrJoarperara IPHCOCH BO3AyXa NpHHH-
MaloTCsi N0 HOPMATHBHHIM JaHHHIM. 3HAUEHHsS PacCUYeTHHIX MPHCOCOB
BO3AyXa JJisl NPOMEIIJIEHHHX MapOBHIX H BOZOIPeAHBIX KOTJIOB IpH-
BeleHn B Taba. 3.1.
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Kospdpuuuenr u3bnTKa BO3LyXa 3a KaxKJAOH IOBEPXHOCTHIO Ha-
rpeBa NHocje TOMOYHOH KaMephl NMOACYHTLIBAETCS NMPHOABJCHHEM K O
COOTBETCTBYIOUIUX INPHCOCOB BO3AyXa:

i
a; == oy -+ ; Aa,;, (3.2)

rjie { — HOMep NOBEPXHOCTH HarpeBa Iocje TONKY MO XOAy NpPOAYK-
TOB CropaHus; o, — Ko3(ppuuueHT H3OLITKA BO3AyXa HAa BLIXOJE
M3 TOIKH.

Kosbduuuent u3bbITKa Bo3AyXa NPHHUMAETCA B 3aBHCUMOCTH OT
BHJa TOIIMBA, croco6a ero CKUraHMfl H KOHCTPYKUHH Tonku. [lo-
3TOMY IHpeXJAe Bcero cjenyer Bui6paTb cnocob CKHraHHS TOMJAHBA
M KOHCTPYKLMIO NPHUHHUMAaeMOH K YCTaHOBKE TOMNKH. ’

Bri6op cmocofa cXKHraHHS TONJIMBA W KOHCTPYKUMH (THIa) TOMOY-
HOT'0 YCTPOHCTBA MPOU3BOJAUTCA B 3aBHCUMOCTH OT MapoNpPOU3BOAHTE b~
HOCTH (TENNONPOH3BOAUTENBHOCTH) H KOHCTPYKLHH KOTeJbHOrO arpe-
rara, a Takxe (PU3HKO-XMMHYECKHUX CBOHCTB TOIJIHBA.

[Ipu BrI6Ope THITA TONOYHOr0O YCTPOHCTBA PEKOMEHIYeTCs] HCXOAHUTD
H3 CJAeAYIOMUX cooOpaXKeHu:

1. KamepHule (dbakenbHbE) TONKH NPUMEHAThL AASA KOTJOB J1000#
NapoNpPOU3BOAUTENLHOCTH NPH CXKHIMAHUH XKHAKOTO K ra3oobpasHoro
tTonnuBa. [Ipu cXKMraHuu TBepaOro TOMJHBA (KpoMe aHTPaUHTOBOTO
ITHOAa, NOJAyaHTPAlHTa M TOMMX Yyried) B NLIJEBUJHOM COCTOSHHH
NPUMEHATL KaMepHble TONKH AJfl KOTJOB NMapOoNpOH3BOAUTETbLHOCTHIO
Gonee 25 t/u. Jad CXUraHus aHTPaLMTOBOro WIThi6a, MOJyaHTpaUMTa
M TOMUX yrjield MPUMEHSATb KaMepHhIe TONKH IoJ KOTJiaMH NapoImpou3-
BOJAUTENLHOCTBIO BHIIE 75 T/u4.

2. Ilpu cxuranuu dpesepHoro Topda moj KoTjaMH MaponpoU3Bo-
IUTEeNbHOCTHIO 0 25 T/u MoryT nmpumeHAThbed Tonku LIKTH cucremnl
A. A. lllepmneBa.

3. CroeBble TONKH lesiecCOOOpa3HO NMPUMEHATh IS KOTJOB mapo-
IPOU3BOIUTENbHOCTBIO 10 35 T/4 MPU CKUTMAHHH COPTHPOBAHHBIX H
pAnoBuIX yraei (comepxkaHHe Melkux o¢pakuuit 0—6 MM He GoJsee
60 %, Bhixon JNeTyunx Ha roprouyio maccy 20 % u Bhine), copTHpo-
BaHHLIX AHTPALUTOB M TNOJYaHTPAUHTOB, CJlaHUa H pa3jHYHbLIX Jpe-
BECHBIX OTXOJOB.

He cnenyer ucnonbnzoBaTh c/a0eBhe TONKH AJNA CXKHTaHHA aHTpa-
IUTOBOTO 1ThIOA, PANOBLIX AHTPAIMTOB, a TaKXKe BBICOKOBJAXHBIX
6ypuix yraed (¢ W" > 3,34).

B Hacrosimee BpeMs c/jenyer NPUMEHSThb CJAOEBhle TOMKH, obecre-
YMBalOllie MeXaHH3alMIO BCeX TPYJOeMKHX onepauuit (3abpoc Ton-
JYBa, IIYPOBKa CJIOsA, yJaJIeHHe OYaroBbIX ocTaTKoB). Iyl cxkUraHus
PSIOBBIX KaMeHHBIX M OyphHIX yrJjed noj KOT/JIaMH NapomnpOH3BOJH-
TENIBHOCTBIO OT 4 0 25 T/U peKOMEeHAYIOTCA TONKH ¢ NHeBMOMeXaHHYe-
CKUMH 3abpachiBaTeJIMM U UeNHOH pelnieTkod obpaTHoro xona, a IJd
CXXMTraHHs aHTpauutoB Mapok AC H AM — TonKHM ¢ IeNHLIMH pe-
IIeTKaMH MOPSIMOTO Xoja.
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Tabauya 3.2. PacuerHbie 3HaueHusi kosdduuuenra
H36bITKAa BO3JlyXa Ha BbIXOIE M3 TOMKH Ol

Tun ronkn Tonnnso 3“;8“8
T
C nueBMomexanuuecku- | Howeuxuit antpanut AC u AM (A"=0,5) 1,6—1,7
MH 3alpacbiBaTenssMH W | KamenHne yrau Tuna kKy3Henukux I 1,4—1,5
HemoABHXHON xojaocHHko- | . J| (A" = 0,3), nowenkux I' u [
BOW pelreTKon (A™ = 0,8), kyawenkux ICC (A" = 0,4)
bypwe yran tuma Hpua-60pORHHCKOT O 1,4—1,5
T— 21, A" = 0,4), apTeMOBCKOTrO
(W™= 1,8), Becenopckoro (W' = 2,0,
A" =1,b), nommockoBHoro (W% =
= 3,0; A" = 2,1), xapanopckoro (W" =
3,2; A"=0,7)
C uensoft  pemerkoit HNowxeuxkutt antpauur AC u AM 1,b—1,6
IpAMOTO XOXa (A" = 0,5)
C nHeBMOMeXaHHYECKH- Bce tonnnBa, ykasaHHbe A5 TONOK 1,3—1,4
MH 3afpachiBaTelsiMH H | ¢ IHEBMOMEXaHHYeCKHMH 3abpachiBa-
nenHo#  pemerxkoit  06- | TENAMH W HEMOABHXXHOM peUIeTKON
PATHOTO Xoja
Kameprnas (opu mblie- AxTpauntoBHlfi WTH6, NONyaHTpa- 1,2—1,25
BHIHOM CXHFAaHHH C TBep- | [IMTH, TOU{HE YIJIH
OBIM ILIaKOYJaleHHEM) Kamenubie, 6ypbie yriau H ¢pesepHudt 1,2
TOpO
Masyt 4 npupogHmit ras 1,1
CKOpOCTHOTO TOpEHHS Py6renas mena (WP = 50 %) 1,2
Ipo6nenvie orxompl H onuaku (WP = 1,3
= 50 %)

ITpuMeuyanue MenbliHe 3HAYEHHS Oy NS NAPOBLIX KOTJIOB MPOH3BO-
LHTenspHoCThI0 D > 10 1/4.

JlpeBecHbIE OTXOJQbl MOI'YT CIKHraThCSl B MIAXTHBIX TONMKaX C He-
NOJBHXHON KOJIOCHUKOBOH pelIeTKoH o] KOTJaMH mapolpoH3BO-
JuTenbHocThio MeHee 10 1/4. KpoMe Toro, MoryT HCloJb30BaThCs IOJ,
KOTJiaMd OoJibIIeH MapONpPOH3BOAHTENLHOCTH BBHICOKOGMOPCHPOBaHHEIE
Tonkuh ckopocTHoro ropeHus LIKTH cucremmt B. B. Ilomepanuesa.
[Ipu ucmonb30BaHUH 3THX TONOK TpebyeTcs NpeaBapUTeNbHOE H3MeNb-
yeHHe TomyHBa no 50—100 mwm.

B Tabn. 3.2 gna pasnnuHLIX THNOB TOMOK H MapoK TOIJIUBA TpH-
BeleHbl pacueTHhle Ko3(puiHeHTH H3ObITKAa BO3AyXa.

3.2, PACHET OBBEMOB BO3NVYXA
h TIPOOYKTOB CIOPAHHUY

[Ipn TensoBoM pacueTe MapoBHIX H BOJOTPeHHBLIX KOTJIOB ompe-
AENAIOTCA TEeopeTHUeCKHe H JeHCTBHTeJbHHE OOGBbEMH BO3JyXa H
NPOAYKTOB cCropaHHs. DTo NIPOH3BOJHTCA B TAKOH MMOCJIE0BATENLHOCTH:
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7’

I. Onpenenurs TeopeTHYeCKHH o06beM BO3ayXa, HeoOXOJHMOTO
JJISl TIOJIHOTO CrOpaHHUs:

NPH CHKHFAaHHH TBEPAOrO H KHAKOro TomaHBa (M3® Bosxyxa/kr
TOTIJIUBA)

V°® = 0,0889 (CP 4 0,375 SB,4«) -+ 0,265 H? — 0,03330°; (3.3)

npy CXHraHuH rasa (M® Bozpyxa/m® rasa)
V° =0,0476 [0,5 CO + 0,5 Hy -+ 1,5 H,S -

+ Y (m+2)CH,— 0], (3.4)

rie m — YHCJIO aTOMOB yrJjepoja; n — YHCJIO aTOMOB BOJOPOjA.
2. OnpenenuTh TeopeTHYeCKHH o6beM a3o0Ta B NMPOAYKTaX Cropa-
HUS:
NPH CXHFaHHH TBEPAOTO M XKHAKOTO TomauBa (M%/Kr)

p

VX, =0,79 V° 40,81 (3.5)

NpH CKHUraHuH rasza (m%/m®)
0 __ 0 N, |

VN, =0,79V" 1020 (3.6)
3. Onpenenuts 06beM TpPeXaTOMHHIX Tras3oB:
MPH CXKHraHUM TBEpAOro TOMJIMBA M Masyta (M®/Kr)

CP 40,375 SP
Vro, = 1,866 + T (3.7)

Hpﬂ CXHNraHun rasa
Vrog = 0,01(CO, +CO+ H,S + ¥ mC,Hy). (3.5

[Ipu pacuere cnepyer yYyHTHBaTb, UTO JHOKCHj yrJjepojpa H cep-
HHCTHIHl ra3 nmpHHATO OObeIMHSTL W Ha3HBaThb «CyXHe TpeXaTOMHbIE
rasm», o6osHauas uyeped RO,, 1. e. RO, = CO, + SO,.

4. OnpenenuTs TeopeTHUYeCKUN o0O0beM BOASIHEIX MapoOB:

NP CKHUTaHUH TBEPAOTO W KMJKOro TOomJauBa (M3/Kr)

Vi,0 = 0,111 H®? 40,0124 W* 40,0161 V% (3.9)
MpH CXKHraHWU rasa (M®/m®)
Vio = 0,01 (H,S + Hy + Z 5 CouHn + 0,124 de.rs ) 40,0161 V.

(3.10)

5. Onpenenuts cpenHu#l KosdhduuHeHT H3GHITKA BO3AYyXa B raso-
X0Ae ANs KaXAoW MOBEpXHOCTH HarpeBa
al +al

aop = 'T, (3.1 1)
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Tabauya 3.3. O6peMbl nNPOAYKTOB CropaHusi, o6neMHME NOIH
TPEXaTOMHBX I'd30B, KOHUEHTPAUHS 30Jhl

Teoperrueckne oO6beMHl:

o sfere 1Y, — 8/ pe
v 14 .. MYKr; VN, M3/kr;
. s . 0 . s
VrRo, = - M¥xr; Vy,o = .. MYKkr
Pacuer- I'asoxog
BesnnuiHa Hasd “
opMyna 0
d’ P y d') y !nkﬁ ¥ .05 é
& o a X X = = "
as = 2] ok o
- Y X ] ] 3
« l:; O ) o l] >
¥ o S a a = K S
=} s = o =} [ 3
o g Sa | S32 8 | ¢35 33
) ol o OR] M e M &

l
|

Koaddunuent nsbeitka Bo3- | (3.1),
AyXa nocjie NOBEPpXHOCTH Ha- |raba. 3.1,
rpesa 3.2

Cpepunft xosdpduument us- | (3.11)
6bITKa BO3AYyXa B Trasoxoje
MOBEPXHOCTH HarpeBa

H36biTOYHOE KONHYECTBO (3.12)
BO31yXa, M3/kr

O6bem BomaHbX mnapos, | (3.13)
m3/xr

[Tonusifi oOveM npoRyxToB | (3.14)
cropanus, M8/kr
O6bemuas mons tpexatoM- | (3.15)

HBIX Ta30B
O6bemnass Joasf BOAAHHIX | (3.16)
napos
CymmapHast o6veMHas goast | (3 17)
Konuenrpauuss 30Jbl B (3.18)

npoAyKTaX cropanus, r/m®

rae o’ — Ko3pduuueHT M36BHITKA BO3JyXa Iiepen I'asoXojoM; o' —
Ko3pdpuuueHT M36BITKAa BO3JyXa MOCJe raszoxona.

6. Onpenenurs H3OLITOYHOE KOJWUYECTBO BO3JyXa AJNR KaXJAOTo
rasoxoja

pas = Vo (aep - 1). (3.12)

7. Onpenenuts JefcCTBUTENbHBIH o06beM BOASHBIX 11APUB 1A
TBEPJAOTO M XKUAKOro Tomausa (M3/kr) u nas rasa (M*/m®) no dopmyse

Vu,0 = Vh,0 -+ 0,0161 (acp — 1) V°. (3.13)

8. Onpenenuts AeHCTBUTENbHBIA CyMMapHuH# 00bEM MNPOAYKTOB
CropaHHsi AJisi TBEpAOTO U XKHUAKoro TomauBa (M3/kr) u ans rasa (m*/m®)
no ¢opmyne

Ve=Vgo, + VX, + (acp — 1) V° - Vi,0 + 0,0161 (=, 1) V°
(3.14)
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9. Onpenenuts OGbeMHble AOJH TPeXaTOMHHIX TasoB H BOJAHBIX
napoB, a TaKXke CyMMapHYIO 06beMHYI0 HoJI0 No dopMyaam:

rro, = Vro,/Vr; (3.15)
ru,0 = Vu,0/Vs; (3.16)
r.,=rRo,—|—rH,o. (3.17)

10. Ilpu cxkuraHuu TBepioro TOMJHBa ONPENENHTb KOHIEHTPALHIO
30JI0BbIX YaCTHIl B MPOAYKTaX cropaHus (r/m?)

p

u= %“Yi, (3.18)
r

rie Qyy — ROJISL 30JIl TONJIMBA B YHoCe, A KaMepHBIX TONOK MNpH

CXKHTaHHH TBepJIoro TOIJIMBA NPHHHUMaeTca dyy = 0,95, pasa choe-

BRIX TONMOK — mno Taba. 4.1, 4.2.

Pesyabrarhl pacuera AeficTBUTENLHBIX 06beMOB NPOAYKTOB cropa-
HUf IO rasoXofiaM KoTJjoarperara cBojarca B tabauuny. Popma pac-
yeTHOH Ta6aHUbl MIPUMEHHTENbHO K MPOMEILIeHHOMY naporeHeparopy
NPH CXKUTAHHH TBEPJOTO HJIH XKHAKOTO TONJHBA MpHBeJieHa B Taba. 3.3.

3.3. PACHET 3HTAJIbIIMHA BO30YXA
U TTPOOYKTOB CrOPAHMA

KonvuecTBo TenJoThl, coiepikaiieecsi B Bo3AyXe HJH NMPOAYKTaX
CropaHusi, HasLIBAIOT TEMJIOCOAEpKaHHeM (3HTajbhHeH) Bo3JyXa HJH
NMPOAYKTOB cropaHud. IIpH BuImoMHeHHH pacyeroB NPHHATO 3HTalb-
THIO Bo3JlyXa W HPOAYKTOB CropaHHsl OTHOCHUTH K | Kr cikHraeMmoro
TBEPAOTo U XKHUAKOTrO TonAHBa U K 1 M* (IpH HOpMaJbHLIX YCJIOBHAX)
razoo6pasHoroc TOIJIHBA.

Pacuer 3HTaNbmUi NMPOAYKTOB CropaHUs NMPOU3BOAUTCA NPH JeH-
CTBUTEJNIBHHX Ko3pdHuHeHTaX HU3OHTKA BO3JAYyXa MNOC/JAe KaXJoH Ino-
BepXHOCTH HarpeBa (3HaueHUs Ko3houuueHTa u36LITKA BO3AyXa
mocJsie IMOBEpXHOCTH HarpeBa Gepyrcsa u3 Tta6ia. 3.3). Pacuer cienyer
NPOHU3BOAMTL JJf BCEro BO3MOXKHOro JAManasoHa TeMIepaTtyp nocnae
NoOBepXHOCTeH HarpeBa, TaK KaK TeMlepaTypbl 5TH HeH3BeCTHEL.
B nanbHeHIIHX pacuerax npH NONb30BAaHHH 3HaYeHUSAMH SHTAJBIIHH
JoycKaeTcd JMHeHHasd MHTepnoasauvs B HHTepBaje TeMnepaTryp
100 K. I'lostomy npu pacuerax 3HTa/JbNHU MHTEPBaJ TeMIeparyp He
Jno/xeH OuiTh Gosiee 100 K.

Onpenenenyie 3HTANbLIUA Bo3AyXa U MPOAYKTOB CrOpaHUs IIPOH3-
BOJHTCA B TAKOH INOCJAEN0OBATENbHOCTH:

1. BuuucauTs 3HTaNBNHIO TeoperHueckoro obbeMma BosAyxa A
Bcero BhIOpaHHOrO AMamascHa TeMIepaTyp AJNs TBepPAOro H XHUJAKOTO
tonauBa (kJX/Kr) M rasa (K,U;)K/Msf

I3 = V° (c9)ss (3.19)

rae (c0), — sHTanboua 1 M® Bosayxa, kIk/M®, mpuHHMaercs nad
KaXkZioH BriGpaHHO# TeMneparypsl 1o taba. 3.4; V° — rteoperunueckuit
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Tabauya 8.4. nranwnua 1 M® Bo3ayxa, rasco6pasHbIX NMPOAYKTOB
cropanns (xJx/mM®) u 1 kr 3onm (xJx/Kr)

@9, °C (e®) RO, (cO) N, (c®)Q, (e®)y,0 (c®)g (c0)y
100 170 130 132 151 133 81
200 359 261 268 305 267 170
300 561 393 408 464 404 264
400 774 528 5563 628 543 361
500 999 666 701 797 686 460
600 1226 806 852 970 832 562
700 1466 949 1008 1151 982 664
800 1709 1096 1163 1340 1134 769
900 1957 1247 1323 1529 1285 878
1000 2209 1398 1482 1730 1440 987
1100 2465 1550 1642 1932 1600 1100
1200 2726 1701 1806 2138 1760 1209
1300 2986 1856 1970 2352 1919 1365
1400 3251 2016 2133 2566 2083 1587
1500 3515 2171 2301 2789 2247 1764
1600 3780 2331 2469 3011 2411 1881
1700 4049 2490 2637 3238 2574 2070
1800 4317 2650 2805 3469 2738 2192 -
1900 4586 2814 2978 3700 2906 2934

2000 4859 2973 3150 3939 3074 2520

2100 5132 3137 3318 4175 . 3242 —

2200 5405 3301 3494 4414 3410 —

obbeM BO31yXa, Heo6XOAHMOTO JJsi TOPeHHs, INPHHHMaeTrcsi IO
tabn. 3.3.

2. OnpenenuTh 3HTAJBIIUIO TEOPETHUECKOrO oO6bemMa MPOLYKTOB
CropaHusl IJisg BCero Bhrl6paHHOrO auamnasoHa Ttemnepatyp (kIDk/Kr
Hau KJIx/m®)

I? = Vro, (¢®)ro, + VR, (¢8) N + Vi,0 (¢®)n,0, (3.20)

rze (¢8)ro,, (€®)n,, (c®)u,0 — 3HTanbnuu | M® TpexaToOMHBHIX rasos,
TeoperHYecKoro obneMa a30Ta, TeOpeTHUeCKoro oObeMa BOISHBIX
napoB, MNPUHUMAIOTCS JJis KaXJAOd BbIGPaHHOH TeMmnepaTyphsl Mo
tabn. 3.4, xIx/M®; Vgo,, VR,, VH,0 — 06beMBl TpeXaTOMHBIX
ra3oB, TeOopeTHYeCKHd oO6beM a3oTa U BOASHOrO mNapa, 6epyrca H3
taba. 3.3, M3/kr uaum m3/md.

3. Onpenenuth 3HTaNbLNOUI0 H3GLITOYHOTO KOJHYECTBAa BO3AYXa
JJIS1 BCEro BuI6paHHOTO AHana3oHa temnepatyp (xIDK/Kr unu kI[x/M3)

Ines = (@ — 1) 3. (3.21)

4. OnpenenuTs 3HTAJBIHIO TPOAYKTOB CropaHHsl npH Kosbhdu-
nueHTe H36niTKa Bo3ayxa o > | (KIx/kr unu xJx/m3)

I =13+ I+ Iaas (3.22)
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Tabauya 3.5. Sutansnus nponyktos cropauus I = f(9),
kx/kr uan xJIx/m3

B

TemMneparypa 0 0
Iy, Ir, Iy36 1,

nocne
TMoBepXHOCTH Harpesa noBep X HOCTH

- =J1 - -Jia
HarpeBa, °C (43) ‘F;) (43).23) (%).2?) (3.22)

Bepx Tomounofi kame- 2000
pH, ¢ecToH, 1900
OQp = 1800

1700
1600
1500
1400
1300
1200
1100
1000
900
800

[laponeperpeBareas, 1000

One = 900
800
700
600
500

KOoHBEeKTHBHBIE MYUYKH, 700

Oy = 600
500
400
300
200

Bonsinol skxoxoMaiizep, 400
Ugre 300

Bosnyxononorpepatens, 200
Opg = 100

- -

rae [y, - - SHTANBNHA 30JbI, YUMTHIBAETCH TOJNBKO MPH QyA" >
> 1.4 kr.l10*/MJIx;

P
Tan = (c8)0 2o Gy (3.23)

3neck (¢0),; -— 3HTaAbnuss 1 Kr 3o04sl, KIDK/KT.

PesysabTaThl pacyera 3HTaNbIIMH TMPOAYKTOB CropaHHs MO raso-
X0JaM KOTJ/IOarperara CBOAAT B Tabauny. Popma pacueTHo#l Tabauih
NPUMEHUTENBHO K I[POMBIILJIEHHOMY KOTJoarperaty IpHUBeleHa
B Taba. 3.5.
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JlaHHbple Taba. 3.5 MO3BOAAIOT B TOCHEAYIOWHUX pacyerax o
TeMnepaType TNPOAYKTOB CropaHHSl ONpeAeNfiTh HX SHTAJbLIIHIO
Io

—1
Io= 0™ty — b)) + L (3.24)

WY, HAao60pOT, MO 3HTAALIHHU NPOAYKTOB CropaHHd — HX TeMIepa-
TYPY

ITygn— 1
te =1, + —‘}‘—:—’?—_-T;“— - 100. (3.25)

[Ipn 3TOM NMpOM3BOAUTCS JAHHeHHAS HHTEPNOJALHA B HHTepBaJe
tremnepatyput 100 K. B dopmyanax (3.24) u (3.25) I, [y — 3HTAMDB-
NHH, COOTBETCTBYIOWHE OoJiblllell H MeHblUeH TeMnepaTypaM HCKO-
MOro HHTepBaJia TeMmepaTyp, INPHUBEIeHHBIM B Tabl. 3.5; {fy, —
TeMnepaTtypa, s KOTopo#l Buuuchsiercst sHraabnusi, °C, f,, — Tem-
neparypa, COOTBETCTBYIONias MeHbIUeH 3HTANbIHH HCKOMOTO HHTEp-
Bana, °C; [,z — 3HTaNbOUA, NO 3HAUYEHHUIO KOTOPOH ompenensercs
TeMIeparypa.

F'aasa wuemsepmasn

PACYETHBIA TENJIOBOW BAJIAHC
- H PACX0J TOIIJIMBA

4.1. PACUET TIIOTEPb TEIVIOTHI

[Ipu pa6ore napoBoro uau BOJOTPEHHOIO KOT/A BCA MOCTYIIUBILAS
B HEro TemJjora pacxoayercs Ha BbpaGQTKY MOJ€3HOM TemIOThl, CO-
Jepixaiieics B nape UNU ropsiueit Boje, U Ha MOKPHITHE Pas3sMUYHBIX
norepb TtemaoTel. CyMMapHO€ KOJHUYECTBO TeMJOTHI, IOCTYIHUBIIEE
B KOTeJNbHbIA arperar, Ha3sblBalOT pacrnojaraemMod rtemnjaoToit U 060-

sHaualorT QF. Mexnay Tensoroil, moctynuBiuefl B KOTeJAbHBIA arperar
H NOKHHYBIUEH ero, HAOJKHO CYUIECTBOBATL paBeHCTBO. TenJaora,
NOKUHYBIIAs KOTeJbHBIH arperar, NpeAcTaBJisieT cO00# cyMMy Tio-
JIe3HOH TeNJIOThl H NOTepPb TENJIOTHl, CBA3aHHHIX C TEXHOJOTHYECKHUM
npoueccoM BHIPAGOTKH mapa HJAH ropsiver Boawl. CnenoBaTe/ibHO,
TEMJIOBOH OasaHC XOoTaa AaA 1 Kr cKHraemoro TBEPAOrO U KHUIKOTO
tTornsiuBa Hau 1| M® rasa npH HOpPMAaJIbHBIX YCJOBHAX HMEET BH[J,

Qg=Q1+Q2+Qs+Q4+Q5+Qs’ (4~1)

rae Qp — pacnosaraeMas remnora, KIx/kr wau kIxk/M3; Q —
Mojie3Has TeljoTa, CoAepIkaliascs B nape HAd ropsueil soge, KJK/Kr
uau kJDk/M% Q,, Qs, Q4 Qs, Q¢ — mMOTEPH TEMNOTH C YXOAALIAMH
rasaMd, OT XHMHUYECKOH HENOJHOTH CropaHHs, OT MeXaHHYecKOoH
HEIOJIHOTHl CrOpPaHHS, OT HApYKHOTO OXJaXAeHHs, OT (U3HYecKOU
TENJIOTHl, coAepiKalleHcs B yAajseMOM LLIakKe, TJIIOC IOTEPH Ha
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oXJaxKjaeHue naHened v 6as0K, He BKJIOYEHHBIX B UUPKYJAUUOHHBIH
KOHTYP Koraa, KIDK/kr unm kJIDx/m3.

TennoBoit 6amaHc KOTJA COCTaBJsieTcs MPHMEHHTENBHO K YycTa-
HOBHBLUEMYCS TEIJIOBOMY pPeXHUMY, a NOTePH TemJOTH BhIPa*XaloTcs
B NIpPOUEHTAaX pacnojaraeMoi TeIJOThI:

Qi
= —=. 4.2
qdi Q? (4.2)

[Torepst TensnoThl ¢ YXOAMAIMMH rasamd (g,) oOyc/jioBJeHA TeM,
YTO TeMmeparypa IMPOAYKTOB CropaHHf, MOKHUJAIOIMHX KOTEeJbHbIH
arperart, 3Ha4yHMTeJbHO BhILLIE TEMIEPATypPhl OKpYyKatomero atmocdep-
Horo Bo3xyXa. [loreps TenmsoThl ¢ YXORSIIMMU ra3aM# 3aBHCHUT OT
BHAA CXKHUTaeMoro tomJjuBa, Ko3dgduuueHra usbnlTka Bo3nyxa B yXo-
JSIMX rasax, TeMiepaTypbl YXOZAMIUX Tra3oB, YHUCTOTHl HapYXKHHIX
M BHYTPeHHHX I[OBEDXHOCTEeHl HarpeBa, TeMmepaTypbl BO3jgyXa, 3a-
6upaeMoro HNYTbEBBIM BEHTHJIATOPOM.

[Toreps TennoTHl OT XUMHYECKOH HENOJHOTHL CropaHuf (gs) obyc-
JIOBJIEHa MOSIBJIeHHeM B YXOAAWMX rasax ropioyux rasos CO, H,,
CH,. I[loTeps TenJioTH OT XUMHYECKOH# HEMOJHOTHI OPEHHS 3aBHCHUT
OT BUAA TONJHMBA U COAEPXKAaHUA B HEM JIETYUHUX, cliocoba CXUTaHHUS
TOIJIMBA U KOHCTPYKUHUH TONKH, Ko3pduuueHTa H3ObITKA BO3AYXA
B TONKe, OT YPOBHA M pacnpenesieHHS TeMnepatypel B TOMNOYHOH
KaMepe, OpraHu3anuu cMmeceobpas3oBaTesbHBIX [IPOLECCOB B TOMKE
(ropenke W TOMOYHOH Kamepe).

[Torepst TemnoTbl OT MeXaHHUECKOH HEMOJNHOTH TopeHHs (g,)
Hab/monaeTcs TOMBKO HPH CXUTAHHH TBEPAOTO TOMJIHBA H 00YCJOB-
JeHa HaJM4deM B O0YaroBbIX OCTaTKaX TBEPABIX TOPIOYUX YACTHIL.
OuaroBrie OCTaTKH B OCHOBHOM COCTOAT H3 30J1bl, COjepKaileics
B TOIIIUBE, U TBEPABIX F'OPIOYHX YACTHIL, HEe BCTYMHUBLUUX B IPOLECCH!
rasupukanuu u ropeHus. Cuutaercs, 4YTO TBepJble rOPIOYHE YACTHILBI
NPEeACTaBJAIOT COO0H YHCTBIA YTIJepox.

OuyaroBble OCTaTKH TOKHAAIOT TONMKY C MPOBaJOM, LILNAKOM U YHO-
com. Besa 3012 (AP), comepxkamasicd B TONJIUBE IIPU CJOEBOM CIXKMIa-
HHH, MOXeT NepeHTH YacTHYHO B mpoBaJs, umak u yHoc. CnenoBa-
TeJbHO, €cJM NPHUHATE KOJIHYECTBO 30Jbl, [OCTYNHUBILIEE B TOIKY,
3a 100 %, To 30s10Bo# GanaHC TONKH MOXeT GbLITh NPEACTaBJIEH yPaB-
HEHUEM

Qnp T Qua+ Ayn = 100, (4.3)

rae ayp, Qn,, Qyg — JOJA 30JH TOMJHBA, NepelieAllas B MNposan,
maak, yHoc, %. ,

[Torepss TensoTHl OT MeXaHHYECKOH HENOJHOTHI FOPEHHUS 3aBHUCHT
OT BHIA CXKHIraemoro TonJuBa U ero ¢ppakUHOHHOrO cocTaBa, ¢opcu-
POBKH KOJOCHHKOBOH pPemeTKH H TOMNOYHOro oOGbema, crocoba CXKHU-
raHHS TONJHMBA M KOHCTPYKUHH TONKH, Ko3dbhduuuesta u3bbITKa BO3-
nyxa. Ilpu cioeBoM CXKHTaHHH TONAHBA notepsi (§,) 3aBHCHT TaKXKe
OT 30JIbHOCTH TONJIUBA, a NPU paKeNbHOM CXKHIaHUU HE 3aBUCHT.
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[Torepa TennoTHl OT HAPYXKHOTO OXJaxXKAeHUA (g;) OOyc/aOBJAeHA
nepenayeil TemJoThl OT OOMYPOBKH arperata HapyXHOMY BO3ILYXY,
uMmeroiemMy 6ojiee HU3KYIO Temnepatypy. [loTeps TemaoTH OT HapyX-
HOTO OXJIaXKA€HHS 3aBHCHT OT TEIJIONMPOBOXHOCTH OOMYPOBKH, €€
TOJIUUHBI, NOBEPXHOCTU CTEH, NpUXOAfAlleHcs Ha €AUHHIY Maponpo-
HU3BOJUTEJNLHOCTH 1apPOBOIO HJAH TEMJIONPOU3BOAUTENLHOCTH BOJAO-
IrpefHOro KOoTaa.

Tloreps (g¢) B Buae u3auyecko# TEMJOTH LIJJAKOB HMEET MECTO
OPH XKHUAKOM LJIAKOYJAJEeHHH, a HHOrJAa M NPU CYXOM, €CAH CXKHU-
raercsi BHICOKO30JIbHOE TOMJHUBO. B HEKOTOPHIX KOHCTPYKLHAX cJiOe-
BLIX TOMOK HMEIOTCS maHeJd u 6anKu, oXJaXjaeMble BOAOH, KoTopas
He ucnojan3yercsi M cOpackiBaercsl B KaHaAM3alHWIO, YTO NPHBOIHUT
K 1oTepe TEemJOTH. ¥ COBpPeMEeHHBIX MapOBBIX H BOAOrPeHHBIX KOTJOB
naHejqu u 6aJkH, oXJaxKjaemele BOJAOH, OOLIYHO BKJIOYAIOTCH B LUP-
KYJASIUMOHHBIH KOHTYP Kotrjaa. [losatomMy B cOBpeMeHHHIX arperarax
3Ta NOTeps OTCYTCTBYET.

[Torepsa TennoTH ¢ YXOASILIHMH rasaMi onpexpenserca no ¢opmyne

I, —oa, 1% ) (100 —
( YX ayx SPB)( 00 q4) , (4.4)
P

Gz =

rne lyy — 9HTaNBNHA YXOAMIIUX Tras3os, onpejpensiercs mo taba. 3.5
MPH COOTBETCTBYIOIIHX 3HAYEHHAX Oyy M BHIOPAHHOH TemmepaType
yxoasmax rasos, XIDx/kr una kIx/m3; [ , — 3HTaAbLIUA TeOpeTH-
yeckoro o6bema XOJIOAHOTO BO3ayXa, omnpexenserca npu ¢, = 30°C
nmo dopmyne (4.5), kx/kr uau xIx/mM®;, ayy — KosdduuHeHT H3-
ObITKA BO37yXa B yXOojndumiHx rasax, Gepercs u3 taba. 3.3 B ceueHHH
rasoxofa Iocje IocjaeqHed MOBepXHOCTH HArpesa; ¢, — NOTEpd Tel-
JOTHl OT MeXaHHYeCKOH HeMoJIHOTH ropeHHs (aJs rasa H Masyra
gy = 0, A TBepAOro TOMJHBA B 3aBHCHMOCTH OT THIAa TOIOYHOTO
yerpoficrsa npuHHMaerca no taba. 4.1, 4.2, 4.3, 4.4), %.

DHTANBNHA TEOPETHYECKOro ob6bema XOJOZHOTO BO3AyXa TMpH
remnepatype 30 °C (xLx/kr uau &Ix/m3)

I3, =39,8V° (4.5)

[Toreps TensoThl OT XHMHYECKOH H MeXaHHYECKOH HEeMOJHOTH Io-
pPeHHA a/s Pa3UYHBIX TOMNOK H TOMJHB NpHHMMaercsl U3 Tabn. 4.1—

[Torepa TensioThl OT HapyxKHOro oxJaxaeHus (B %) onpexensiercs
no ¢opmynam:
JUIS [apoBOro KotJa
DHOM .
s = {5 nom D ' (46)

ISl BOAOTPEHHOTO KOTJA

G5 = R mom (4.7)
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Tabauya 4.8. PacueTHble XapakTePHCTHKH IIAXTHHIX TOMOK
C HaKJOHHOM pelIEeTKOX M TONOK CKOPOCTHOrO rOpeHHs

laxTRHE TONKH Tonkn CKOPOCTRHOI'O
¢ HaKJORHOAl pellleTKOR ropeHus
Besnanna Kyg;?gg:m' HdpeBecHne Py6aeHas ﬂ%:gg;':"e
wP = 40 %; WBTX_O};;',,/ wP uiensao. o | B onuaxm,
AP = 0,6 % S Tl wP =50y
YaenbHafg Harpyska 1280 580 5800—6960 | 2320—4640
sepkaJa ropeaus *, kBr/m?
Yrenbuad Harpyska To- 230—350
nouHoro o6vema, KBT/M3
[lorepsa TensoThl OT He-
NOJHOTH Topenus, %
XHMHYECKOH 2 2 1 |
MexaHHuecKod ** 2 2 2 4/2
LaBnenne BO3ZyXa nNOX 600 800 700 1000
pewerxoft, [la
Temnepatypa AyTheBOro 200—250
Bo3ayxa, °C

* Menbuee 3HaueHHE — A/ naporerepatopos ¢ D < 10 1/u.
** Uucaurenp — g TOMOK, He 0O0OPYJOBAHHBIX CpeACTBAMH YMeHbILIEHHS
yHoca.

THE (5 nom U 5 nomw — NOTEPH TEIJIOTH OT HADPYKHOTO OXJaXKACHHS
NpH HOMHHAJbHOH Harpyske mapoBOro U BOAOIPeHHOro KOTJa, Ompe-
aensitoresi mo taba. 4.5 1 4.6 coorBercTBeHHO; D yo — HOMHHaJBHAS
Harpyska napoBOro KoTJja, T/4; D — pacueTHasi Harpyska napoBoro
Kotsa, T/4; Ny,y — HOMHHaJIbHasi MOIIHOCTh BOAOrPEHHOro KOTJa,
MBT; N — pacuyeTHas MOILHOCTb BOJOTpeHHOro Kotsaa, MBrT.

[lotepst B BHge (pU3HYECKOH TEMJOTH LIJIAKOB H NOTEPS OT OXJax-
JeHHs 6aJIOK M maHeJsel TONKH, He BKJKYEHHBIX B HUPKYASIHUOHHBINA
KOHTYp KOTJa, onpezensercs no dopmynam (%):

Gs = G mn T Gs oxa> (4.8)
TPH 3TOM
a, ., (cd),, AP .
Qo wn = @ ; (4.9)
116,6 H
dé oxn = Ox ox.n_’ (410)

TZe A0Jsi 304bl B TONJIMBE, Nepewlexmied B IVIAK Gpn = | — Gyy;
ayy TPHHHMaeTcs 1o Taba. 4.1, 4.2 unu 4.4 B 3aBHCHMOCTH OT CIO-
coba cxxHUraHusa TonauBa; (¢®),; — 3HTanenus 3046, KIX/Kr; onpe-
aensietcs no taba. 3.4 ansa teMmnepatyphl 304sl (waaxa) 600 °C npu
CyXOM wiakosojoynaneHuH; H, . — Jy4eBOCIPHHUMAKOWAA IO~
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Tabauya 4.5. Noteps TENJOTH OT HAPYXHOro OXJAXKACHHS
napoBoro Kotja

Iloreps rensorm, %
HoMHHaJBHAR NPOH3BOAHTENBHOCTH
Korsaa, xr/e (r/4)

Co6erBeRHO Koteanl ¢ XBOCTOBHMH
Korea NMOBEPXHOCTAMH

o~

=N

~—
— e 00 QO
N O =

i
[0.<]
Du—
=)
|

22,22 (80) —
27,77 (100) —
55,55 (200) —
83,33 (300) —

-

M NOOONWORINO B WO

~

‘G)

(Ve

W

—

(Ve

(=)
COOOO = = e = NN N W

Tabauya 4.6. Toreps TenJoTH OT HAPYXHOro OXJaXAeHHS
BOJOTPefiHOro KOTJa (OPHEHTHPOBOYHO)

HoMmunransb-
uour::zgcrb 1 2 3 5 10 20 30 40 60 100
KoTna,
MB~
I'Iog/epﬂ, 5 3 2 1,7 1,5 1,2 1,0 0,9 0,7 0,5
0

BEePXHOCTh HaJjiok H maHesel, M* (151 maHesell B pacyeT NpUHHMAETCSH
TONLKO 6OKOBasi, obpalieHHasi B TONKY MOBEPXHOCTb); Q) — moJjes-
Hasi MOLIHOCTb MApOBOr0 HJH BOJZOTPeHHOTO KOTJA.

4.2. PACYET KI14 MW PACXOJA TOIUVIMBA

Koadduuuenrom nonesnoro geiicteus (KITA) napoBoro ujau Bogo-
rpeflHOro Kotsia Has3blBalOT OTHOLUEHHe NOJe3HOH TensoTH K pacho-
Jnaraemoil Temjiore. He Bcsi nmosiesHas remnnora, BelpaboraHHasi arpe-
raToMm, HamnpasiasieTcs K norpe6urenio. Yactb Boipa60TaHHOH TEMJIOTHI
B BHUJE Napa H 3JeKTPHUECKOH 3HEPrUH PAacXoAyeTrcs Ha cOOCTBEHHBIE
HYXabl. Tak, Hanpumep, Ha COGCTBEHHBIE HYXKZABI pacXojayercs mnap
JJsl NPUBOAA NHUTATeNbHBIX HacocoB, Ha 06ayBKy NoBepXHOCTEH
Harpepa 4 T. &., a JMEKTPHUYECKAS SHEPrufa — s NPHUBOZA ALIMO-
coca, BEHTUAATOPA, NMUTaTeNell TONJNHBA, MEJbHHUIL CUCTEME! MELJIENPH-
roToBJieHHs U T. A&. [lox pacxoaom Ha coOGCTBEHHBIE HYXKABI NOHUMAIOT
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pacxol BceX BHMIOB 3HepPruM, 3aTpauyeHHOH Ha INPOM3BOACTBO Iapa
unu ropsiveit Bopnl. [losromy pasnuuatror KIII arperara 6pyrro u
Herro. Ecau KI1 arperara onpenensiercsi o BeipaboTaHHOH TEMJOTE,
TO €ro HasuiBawT GPYTTO, a €CJH MO OTHYLIeHHOH TerJaoTe — HETTO.
KIT 6pyrTo KoreabHoro arperara (%) MOXHO ONpenesHTb IO
ypaBHeHHIO npsimMoro O6aJiaHca:
IJIsl TapOBOrO KOTJIa

_Q :
nap—Qp‘g - 100; (4.11)

p “nr
JJISl BOAOTPEHHOTro KOTJa

Nep = 2 . 100, (4.12)

Qp Bs x

rie Qg — mosie3Hast MOINHOCTL NapoBoro Komia, KBT, Qg x —
noJie3Hast MOLIHOCTb BOJOTpeHHOro Kotaa, KBT; By, U B, . — pacxox

TONJIKBA NapOBLIM H BOJOTPeHHBIM KOTJIOM, Kr/c uin M%/c; Qb — pac-
nonaraeMasi tenaora, KIk/kr uapm kJIx/m®,

KIT[l mapoBoro uJH BOLOrpeHHOro KOTJa 10 ypaBHeHHIO ofpaTt-
Horo GaJiaHca (%)

Nep = 100 — (95 + 93+ ¢a + 95 + G0)- (4.13)

[Tpu TenyioBoM pacuere napoBoro MJH BOZOTPEHHOTO KOT/IA TemJo-
BOH GanaHc cocraBiaseT anast onpeaejeHuss KIII 6pyrro u pacuerHoro
pacxona TOIJIHBA.

Pacuer pexoMmeHApyeTcsl NPOM3BOZHTb B CJeAyiomie#d nocjeroBa-
TeJIbHOCTH!

1. Onpenenurtp pacnonaraemyio tenyory. [Jisi TBepaoro H KHA-
KOro TOIJHBa (Kﬂ}K/KoI‘ o

cats

ngbg+Qn BH+iTJ1+Qd)_—— QK; (414)
s rasoo6pasHoro tonsuBa (kI[xk/m®)
p = Qi+ Qo.om (4.15)

rre QfF — HM3mWIas TemsoTa cropaHus pab6odeli Macchl TBEPAOTO H

XKHUAKOro TonnuBa, KIK/Kr, npuHEMaercs mo tabm. 2.1; Qy — Hus-
mast TEeIJoTa CropaHHs cyxof#i Maccel rasa, kK[[x/m®, npuHHMaercs
no tabna. 2.2; Qg zz — Temaora, BHECEHHas B KOTeJbHHI arperar
BO3/yXOM NIpPH NOXOTPEBe ero BHe arperata or6OpHHIM mapoM, OTpa-
60TaHHBLIM NMapOM HJH IPYTHM TelJIOHOCHTeNeM B KaJjopHdepe, ycra-
HaBJIHBaeMOM Iepen Bosjayxonoaorpenartenem, KJk/kr wan xIx/m3;
Iyn — (U3uYecKas TemsoTa, BHeceHHas TomauBoM, KIDx/kr; Qg —
TeNJoTa, BHOCHMAs B arperar NpH NapoBOM PACHbIMBAHHU KHAKOTO
tonauBa, KIxk/kr; Q, — Temsora, 3aTpPayeHHas Ha pasJoXKeHHe
KapGoHaTOB (YYHTHIBAETCH TOAbLKO NPH CIKHTAHHH CIaHUEB).
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Tabauya 4.7. CpefHne 3HAUEHHA NPHCOCA BO3AYXa
AJIS CHCTEM NBIIENPUTOTOB/IEHUS

Cucrema NRJAeNpUAroToBJeHu sl anCOC

MoJIOTKOBBIE MeJIbHHILH

npH pafore MoA pa3peKeHnueM 0,04

NoA JAaBJieHHeM ropsiyero Bo3AyXa 0
CpenHexoloBble BAJKOBble MeJbHHIL INpdH paGote HOX pas- 0,04

pexXenneM

Me1bHHIBI-BEHTHJATOPB! ¢ MOACYHIMBalomen TpyGoi 0,2—0,25
[llaposbie GapaGannble MeJbHHUIbI:

C TNPOMEXYTOYHbIM OYyHKepOM IpH CyHIKE TOPSYHUM BO3- 0,1

AYXOM

C NMpPOMEXYTOYHbIM GYHKEpPOM NpPH CYHIKE CMEChIO BO3NY- 0,12

Xa M TOMOYHBIX ra3oB

C NpSIMBIM BJYyBaHHEM 0,04

B cayuae npepBapuTesibHOrO NOjOrpeBa BO3yXa B KaJjopHdepe
TeIIoTa, BHeceHHas Bo3pyXxoM (KIxk/kr uam KJIxk/M®),

Qoon =P (13— I35), (4.16)

rae I3, — sHTanbOHsl TeopeTHYeckoro ob6bhema BO3jyXa NpPH BXOje
B BO3JlyXONOJOTrpeBaTe/ib NOCJEe NpeiRBapUTeNbHOIO MOjOrpeBa B Ka-
Jopudepe, onpejesasieTcss N0 TeMIepaType BoO3AayXa IMocjae KaJjo-
pudepa fp; JUHEHAHOH HHTepHoJAsinHed 3HaueHui [3 us Ttaba. 3.5;
I3 » — PHTAJbIIUA TEOPETHYECKOro ob6bema XOJIOJHOTO BO3AYyXa INpPH
t, = 30 °C, onpenensiercs no dopmyae (4.5).

OtHolueHHe KoJuyecTBa BO3JyXa Ha BXOJie B KOTeJNbHBIH arperar
(BozpyxomnojorpesaTesib) K TeOpPeTHUYECKH HeOOXOZMMOMY, BXojsuiee

B dopmyay (4.16),
B’ = ar — Ao, — Aoy, + Aotgg, (417)

rae Ao, Aoy;, Aa,, — IDpHCOC BO3AYXa B TONKY, CHCTEMY Mblae-
PUTOTOBJEHHSI H  BO3AYXONoOjOrpeBate’]b, I pHHHMaercst IO
taba. 3.1 u 4.7.

du3yyeckasd TemJoTa TONJHBA YYUTHIBAETCS TOJBKO IIPH €ro
IpefBaApUTENILHOM MOAOTPEBE OT IMOCTOPOHHEr0 HCTOYHHKA TEIJIOTHI
(mapoBo#i nojorpeB MasyTa, IapOBbie CYIIMJKH H T. II.), a TaKxKe
NpH CYLIKe MO pa3oMKHYTOMY KAy (kIx/kr) mo ¢opmyne

frn = Caglems (4.18)

rae t,, — Temneparypa TtomuBa, °C (a1 MasyTa B 3aBHCHMOCTH
ot ero BsskoctH 90—130 °C); ¢, — YyHesbHasi TeNJIOEMKOCTb TOII-
auBa, KJIx/(xr.K).

YienbHasi TENJIOEMKOCTh MasyTa

¢ = 1,74 4 0,0025 .. (4.19)
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JJsi NpOMBIJIEHHBIX NapOBLIX M BOJOrPedHBIX KOTJOB (HU3HYe-
CKasi TeIJoTa TOINJIMBA YYHUTHIBAETCS TOJLKO IPH CXKHIFAHHH MasyrTa.

Tenjsiora, BHOcHMMasi B arperar 4epe3 (OpCYHKY NpH IapoOBOM
pacnblJIHBaHHH XHJKOro TtomauBa (KIx/kr),

Qp = 0,35 (iy — 2520), (4.20)

rje ld) — SHTaJJAbIIHA Napa, pacXoAyE€Moro Ha paclibl/inBaHHE TOIlJIHBA,
olpenensaercsa Hs3 Tabsui JJisi BOASIHOTO Ilapa mno €ro napamMerpam,

K JK/KT.
Tensora, 3aTpayeHHast Ha pasJioxkeHHe kapG6GoHatoB (KIk/kr),

Qu = 40,74 k£ (CO,)x, (4.21)

rie k& — KoahduUHEeHT pa3nioxeHHs1 KapOOHATOB (MPH CJIOEBOM CIKH-

rauuu 0,7; npu xamepuom 1,0); (CO,); — coaepkaHue JHOKCHIA
yraepojsa B kapGoHatax B paboueit macce, %.

2. Onpenenuts (TOABKO INPH CXHKHUTFAHUHM TBEPAOTO TOILJIMBA) IO-
TEPI0 TENJOTH OT MEeXaHHYECKOH HENOJHOTH TropeHHsd. 3HadeHHsd
NIOTEPH OT MEXaHHYECKOH HEIOJIHOTHI CrOPaHUs JUIsi PAa3JIHYHBIX TOIOK
H TOIJIMB NpPHBeAEeHH B Tabu. 4.1—4.4.

3. Onpeneauts NOTEPIO TEIJIOTH C YXOAAWMMH rasaMu Io ¢op-
myJae (4.4).

Jna naporeHepaTopoB HHU3KOro AABJEHHS C XBOCTOBLIMH IOBEp X-
HOCTSIMH HarpeBa TeMmepaTypy BXOJSIIMX Tra3oB pEKOMEHAYyercs
NPpUHUMATL He MeHee caenyiomux sHagenuit (°C):

¥Yrau ¢ npuBenerHoft BaaxuocTbio 0,7 Kr- 102/MIx ¥ npupoaun#t ras , , 120—130
¥Yrau ¢ npuBelienHo# BiaxHocTblo 1—5 kr- 102/MIOx ., ., . . . . . , 140—I150
Maszyr | . . . 150—160
Topd u npeBecnue OTXOLbI an yCTaHOBKe BosnyxononorpeBaTeJm . . . 170—190

4. OnpepenuTs NOTEPI0 TENJOTHl OT XHUMHYECKOH HENOJHOTH
cropaHusi. 3HaYeHHS STUX NOTEPHL AJIsl PA3JIMYHLIX TOIJHB M IOTOK
npuBesieHsl B Tabn. 4.1—4.4.

5. OnpenenuTh NOTEPIO TEMJOTHL OT HAPYXKHOTO OXJAaMKAEHUS MO
¢opmynam (4.6), (4.7).

BhIYHCIUTL NOJIE3HYIO MOHIHOCTH NapOBOTO HJIH BOXOTPEHHOro
Kotsa (kBT) no ¢opmynam:

Qnr = Dne (in-n - in-a) “]L Dn-n(iu.n - in.n) “'}"
~+ 0,01 p (Dge + Dy.i) (ixuns — Ln.s)s (4.22)
Qn.n - Gn (ir.a - [x.a)v (4-23)

rae Dy, — pacxop BHIpaGOTaHHOrO NEpPerpeToro napa, Kr/c; Dy, n—
pacxopn BHIPaGOTaHHOTO HACHILMEHHOIO Napa, KI/C; iy g fin s Im o
lygn — DHTAJBIHS neperperoro mnapa, NUTaTeJbHOH BOALI Ha BXOHe
B HHJIUBHJYaJbHHIH BOJSHOH 3KOHOMaW3ep, HACHILEHHOro Iapa H
Kunsmei Boabl B 6apabaHe Kotia, KIK/Kr; P — HenpepuiBHast Ipo-
AYBKa IapoBoro kotia, %, yuuTbiBaercss Tosbko npH P > 2 %;
s — pacxoj BOAH 4Yepe3 BOJOTPEHHBbIA KOTeJd, Kr/C; iy g ip. g —
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SHTaNBNHA XOJOAHOH M ropsadeil BogH (Ha BXOjJe U BHIXQJE BOAOrpeli-
Horo KotJaa), KJIIx/kr.

7. OnpejnesuTh MNOTEPIO TEIJOTHL B BHAe (H3HYECKOH TeNnJaoTHI
LUJIAaKOB M IOTEPIO OT OXJaxkAeHHd 0ajoK U naHeseHd TONKH, HE BKJIIO-
YeHHHIX B HHPKYJAAUHOHHBIH KOHTYp KoTia, no dopmyae (4.8).

8. Buiuucaute KII 6pyTTo mapoBoro uJHM BOAOTPEHHOTO KOTJa
(%) us ypaBHeHHsI o6paTHoro TtemioBoro GajaHca

Nop = 100 — (g2 + 93 + g4 + 95 + Go)- (4.24)

9. [Togcunrare pacxon TomauBa (Kr/c uam M3/c), nopaBaeMoro
B TOMNKY IapOBOTO HJH BOAOIPEHHOro KOTJa, H3 YpPaBHEHHUS IIPSMOro
tenJjoBoro OaJjaHca:

Qur

By = —— - 100, 4.25

== G, (4.25)
Qs.x

By = === - 100. 4.26

andp ( )

10. Onpenenutsh pacuerHuil pacxopn Tomnusa (xr/c uam M/c):
JUISl TBEPAOTO TOILIMBA

: By =By (1— %) (4.27)
JJ1sl Ta3a U MasyTa
B, = By

PacuerHblii pacXoji TonjuBa BHOCHTCS BO Bce Iocjepyooumue ¢op-
MYJIbl, 110 KOTODPBIM MOACYHTHIBAETCS CYMMapHbIH 06GbeM NPOLYKTOB
CrTOpPaHHS H KOJIMYECTBO TEMJOTHI.

11. Jlast nocnenymomux pacyeroB ONpPEneNHTb KO3GPHUHEHT co-
XpaHEeHHS TeIJIOThI

— 1 _ s .
¢=1 Nop + Js (4.28)

'arasa namas

PACYET TOIIOYHBIX KAMEP

5.1. OITPEAEJIEHHE T'EOMETPHUUYECKHX
XAPAKTEPHUCTHK TOIIOK

[Ipy npoekTHpPOBAaHHHM H 3KCIJIYaTallMH KOTENbHBIX YCTaHOBOK
yaiie BCEro BLINOJHSIETCS NMOBEPOYHLIH pacyer TOMNOYHLIX YCTPOHCTB.
KOHCTpYKTHBHBIH pacyer NPOU3BOLUTCS TOJNLKO NPH pa3paboTKe HO-
BHIX arperaToB KOHCTPYKTOPCKHUMH 6i0pO 3aBOJOB-U3TOTOBUTENEH MM

IpH PEKOHCTPYKIMHM TONOYHHIX KaMep CYMECTBYIOMIMX KOTJoarpera-
TOB.
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Puc. 5.1. Onpejenenne akTHBHOro 00beMa XapakKiepPHHIX 4YacTell TONKH

[Ipu noBepoyHOM pacyere TONKH [0 4E€pPTEKAM HeOOXOQUMO ompe-
JeJHTh: 00BEM TOMOYHOH KaMephl, CTEeNeHb €e 3KPaHHUPOBaHHs, IJIO-
Iagb NOBEPXHOCTH CTEH M TJIOLIAAb JYYEBOCIPHHHMAIOMHKX NOBEPX-
HocTeH HarpeBa, a TakKXe KOHCTPYKTHBHBIE XapaKTEpPHCTHKH TPYO
3KpaHOB (nuHamerp TpyO, paccTOsiHHE MEXIY OCSAMH TpyO).

Last onpejesieHHsl reoMeTpHYECKHX XapaKTEPUCTHK TOMKH COCTAB-
JdsieTcs ee 3CKH3. AKTHBHBIH 00beM TOMOYHOH KaMephl CKJaAblBaeTcsl
U3 obreMa BepXHeH, cpenHell (NpU3MaTHYECKOH) U HHUKHEH dacTei
TonkHu. Iy onpepneneHHss akTHBHOrO o6be€Ma TOIKH €e CJeldyeT pas-
O6HTb Ha pAA 3JieMEHTapHHIX eOMETPHYECKHX (UTYP B COOTBETCTBHH
CO CXeMaMH, NOKa3aHHLIMH Ha pHC.

BepxHsas yacTh o6beMa TONKH OrpaHHYHBAETCS! MOTOJOYHBIM nepe-
KpPLITHEM H BLIXOAHBIM OKHOM, MepEKpHIThIM (PECTOHOM HJH MEpPBbLIM
psnoM TpyO KOHBEKTHBHOM noOBepXHOCTH Harpesa. [Ipm omnpeneneHnu
ofbeMa BepXHel YacTH TONKH 3a €ro rpaHHIbl NMPHUHHMAIOT MTOTOJIOY-
HOe INepeKpPHITHE H NJOCKOCTh, NPOXOASAIIYIO 4epe3 OCH NMepBoro psana
TpYO decToHa MV KOHBEKTHMBHOH NOBEPXHOCTH HarpeBa B BLIXOJHOM
OKHe TONKH. B TONKax ¢ IMPMOBLIMH MOBEPXHOCTSIMH Harpena o6beM
IMIMPM, PACHOJOXKEHHBIX B BepXHEH YacTH TOMKH MO BCEMY ronepey-
HOMY CeU4eHHMIO BXOAHOro OKHa (puc. 5.2, no3. / u 2), a TakxKe 3aHHU-
MapoUMX YacTb MONEPeYHOro CEeYeHHUs TONKM B paiioHe BHIXOJHOrO
okHa (rmo3. 3), B o6beM TONKH He BKJiodaercsi. [Ipu mHOM pacmoio-
KeHHH wupM (no3. 4, 5, 6) MexmHpMoBbie 06HEMbI paCCYHTHIBAIOTCS
COBMECTHO ¢ 0o0beMOM TONMOYHOH Kamephl. Ilpu onpejesneHHH yaens-
HOHW Harpys3kH TONOYHOro ob6nema o6beM, 3aHUMAaeMbIil [IHpPMaMH, pac-
NOJIOXKEHHbIMH B BEDXHeH 4YaCTH TONKHM M B paHOHE BHEIXOAHOIO OKHa,
BKJIIOYaeTcs B €¢ 00beM B TOM cJaydae, ecyH war mwHpM S; > 700 mm.
'pannnamu cpenteil (mnpU3MaTHUECKOH) 9acTH 06beMa TONKH SIBJISIIOTCS
OCEBbI€ IIJIOCKOCTH SKPaHHLIX TpyO HJAH CTEH TONOYHOH KaMephl.

HuxHsis gacTb KaMepHBIX TONOK OrpaHHYHUBaeTCsl MOAOM HJIH
XOJIOJHOH BOPOHKOH, a CJI0€BBIX — KOJIOCHHKOBOH pelIeTKOH CO
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o0 0\0 000000000 éMa TOIKH C H.IHpMOBbIMH HOBerHOCTH'
§ MH HarpeBa
OQO0O0O0 )
o 5 CBobodruiu
g, 5 00bem
S S CJIOeM TONJINBA. 3a rpaHUIbl HHXK-
g\" RN HeH yacTH oO6beMa KaMepHBIX To-
~ = IIOK MPHHUMAeTCH IOJ UJH YCJIOB-
p Hasl FOPH3OHTaJbHas IJOCKOCTD,

NPOXoAALIas nocepelHHe BbICOTbl XOJNOJHOH BOpPOHKH. 3a T'paHHUbI
o6beMa CJI0eBbIX TOIOK C MeXaHHYeCKHMMH 3abpachiBaTesassMH NPHHH-
MalTCs IIJIOCKOCTb KOJOCHHKOBOH peleTKH M BepTHKaJbHas IJo-
CKOCTb, NMPOXOJsiias yepe3 KOHIBI KOJOCHHKOB MJIM CKpPeOKH LIIaKo-
CHHUMaTesisi, B Tonkax ¢ HenHbBIMH MeXaHHYeCKHMH pelueTkaMH H3
3Toro ob6beMa HcKJIouaeTcsd oObEM cJod TONJIMBA M wiJiaKa, HaXOAd-
muxcs Ha pewerke. CpefiHsid TOJIIMHA CJOA TONJHBA W IJIaKa NOPH-
HUMaeTCsd paBHOH gJjs KaMeHHuX yrJaed 150—200 mMm, ans GypmiX
yraeir — 300 MM, aas jppeBecHo#l menbi — 500 MMm.

[Tonnas naomans noBepXHocTH creH TomkH (F..) BBMHUCAsercd
0 pa3MepaM INOBepPXHOCTeH, OrpaHHYHBAOMHUX 00BEM TONOYHOH
KaMepbl, Kak IOKa3aHO IITPHXOBKOH Ha pHc. b.l. Has 3storo Bce
NOBEPXHOCTH, OrpaHHYHBaOUHe 00HEeM TONKH, pa3OGHBaIOTCS Ha 3JIe-
MeHTapHble reoMeTpH4ecKHe (HTYPBHL.

[Tonomans MNOBEPXHOCTH CTEH [ABYXCBETHHIX 3KPAaHOB M LIHPM
onpejenaseTc KakK YJABOEHHOe IPOH3BENEHHE pPACCTOSTHHA MeXIy
OCAMH KpaWHHX TpYy6 3THUX 3KPAaHOB M OCBELIEHHOH IJHHbLI TPYO.

[Ipy HaaMYMH IWIHPM, BKJIOYaeMblX B 06beéM TONKH, obmias 1Jo-
mafb INOBEPXHOCTH CTEH OIpeneasieTcs Kak CyMma MJouiafed Io-
BEPXHOCTH CTeH cBoGojHOro obbema (F.z5), MIOMmAZEH MOBEPXHOCTH
mupM (Fy) ¥ cTeH, npuaeraomux k wupmam (F, ), ¢ yserom HenoJ-
HOro uXx ocBerjeHusi (noppo6Ho cMm. n. 6-02 «HopmatuBHOro meropa
TEIJIOBOI'O pacyeTa KOTEJNbHBIX arperaTtoBy).

JlydyeBocnpuHHMAaONasA IJON[AJb TIOBEDXHOCTH HarpeBa HacTeH-
HBIX 3KpaHoB (M?)

H,= Y Fyg,x, (5.1)
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rge X — yrjaoBofl Ko3DGHIHEHT 10 s »

5KpaHa, OMNpejeNsieMbli MO DHC. ’f\\

5.3; F,; — nJjomanb CTeHl, 3a- 09 \ =

HsTasgd SKpaHOM, OIpeneaseTcs \\\\

dopmyo “FN

F,, = bl, (5.2) . ‘.\ \ X

rje b — paccrossHHe MeXAY OCIMH \] \\ L 2’

KpaiiHuX TpyO RaHHOro 3KpaHa, 06 A

M; | — ocBeuleHHas JJHHa 3KpaH- N 3

HEIX Tpy6, M; onpejendercs B 45 \\\ TN

COOTBETCTBHH CO cXeMaMH, IOKa- ‘\\g %

3aHHBIMM Ha pHc. 5.1. 04 , ‘“5 S
[~ Jlis OLIMNIOBAHHLIX H NJaBHH- I N

KOBBIX 3KpaHOB, a Takxe JJd 03 S

3KPaHOB, 3aKPBHITHX YYyryHHBIMH \\s/d

NJAHTAMM, YIJIOBOH KO3(PPHUHEHT 62

1 Z J 4 g

oy

7
npuHUMaeTcsl paBHEIM 1, KaK H

AJISl TIOBEPXHOCTH, NPOXOAAMEH pye 5.3 Yraopot KosddHIHEHT OxHO-

yepes MnepBHIH pan TPYO KOTEJdb-
HOoro nmnyuyka, ¢ectoHa ¥ IIHDM,
PacnoJIoXXeHHBIX B BBIXOAHOM OKHe

PALHOTO I1aIKOTpYGHOro 3KpaHa
] — npr paccTORHHR OT CTeHKH [ » 1,4d;
2 —npu [ = 0,8d; 8§ — npr [ = 0,5d; 4 —
upr [ = 0; 5 — 6e3 yueTa usayyeHus oG-

LTOHKH. Myposku np# [ > 0,54

CreneHb 3KpaHHPOBaHUSA TONKH
X = Hy/Fey, (5.3)

rie H, — njomans  JydYeBOCIPHHHMaWeH  MOBEPXHOCTH  Ha-
rpea, M?, F,, — NoJHasf MJOMWAAb NOBEDXHOCTH CTEH TONKH, M’

5.2. PACUET OJHOKAMEPHbBIX TOIIOK

Pacuer Tenjoob6MeHa B TONKaX MapoOBLIX H BOJOTPEeHHBIX KOTJIOB
OCHOBBIBA€TCH Ha MPHUJIOXKEHUH TEOPHH NOJOOHS K TONOYHBIM NpPOLEC-
cam. Ha 6ase sroit Teopun B LIKTU umenu U. Y. ITonsynora 1 BTU
umeHn @. 3. JsepkuHcKoro pa3pa6oraH HOpMaTHBHBIA METOX Tell-
JIOBOrO pacyera KOTeJbHBIX arperatoB. B HopMaTHBHOM MeTOjie AJA
pacyeta Tennoo6MeHa B ORHOKaMepPHBIX M IMOJYOTKDPHITHIX TONMKaX
pekoMeHyercsi (opMysa, cBf3sBawmas Oe3pasMepHYyIo TeMnepa-
TYpy NPOAYKTOB CrOpaHHMsi Ha BBIXOi€ U3 TONKH (B7) C XKpHTepHEM
Boabnmana (Bo), creneHbio YepHOTH TONKH (a,) ¥ mapamerpoMm (M),
VYUTHIBAIOMAM XapakTep pacnpejeseHHss TeMnepaTyp no BhIcOTE
TOMNKU:

Tr _ Bo%:6

Oy = 75— = .
T =T, Mal-8 | Bol-

(5.4)

BespasmepHasi TeMnepaTypa NPORYKTOB CrOpaHHs Ha BbIXoJae H3
Tonkd (8:) mpexacrasisier cobofi OTHOIUeHHe JeHCTBHTeJbHOH abco-
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JIOTHOH TeMmepaTyphl Ha BuIXoxe M3 TonkHu (7;) K a6COJIOTHOH Teope-
THYECKOH TemmepaType nNpoaykroB cropanus (7,). Ilop teoperuye-
CKO#l TeMmnepaTypoH NponykTOoB cropanusa (apuabaTHoO# TemmepaTty-
poi) MOHMMAIOT MAKCHMAJbHYIO TeMNEePaTypy NPH CKUTaHHH TONJIHBA
C pacyeTHbIM KO3PPUUHEHTOM H3OGLITKA BO3AYXa, KOTOPYIO MOIJIH GBI
UMETb NPOAYKTHl CropaHusd, ecjau Obl B TOIKE OTCYTCTBOBAJ TemNJ0OO6-
MEH ¢ 5KpaHHBIMH NOBEPXHOCTSIMH Harpesa.

Kpurepu#i BoabinmaHa npexncrabisier cOG0H XapakTepHCTHYECKOE
YUCJI0, KOHTPOJIHPYIOIIee COOTHOLUEHHE MEXKAY KOHBEKTHBHLIM Ilepe-
HOCOM TemJIOTH M H3JlydyeHHeM acOGCOJIIOTHO 4epPHOro Tesia NPH TeMmIe-
paType paccMaTPHBaemoro 3JieMeHTapHoOro obbema.

Kputrepuii BoJabnmaHa BheYHcAsieTcs Mo (GopmyJe

@Bp Vcep - 103 (5.5)
5,67 - 1078 Y., FerTs

CT™ a

rie ¢ — KospduumeHT coxpaneHus: Tenjorhl; B, — pacyerHbd pac-
Xoll TONJHBA, Kr/c; F,, — NJomanb MOBEpPXHOCTH CTeH TONKH, M2;
Yop — CpPelHee 3HayeHHE KO3(pPUUHEHTA TEmIOBOA 3SpPEKTHBHOCTH
3KpaHoB; V(ep — cpelHsss CcymMMapHasi TeNJIOEMKOCTb IPOAYKTOB
cropaHus 1 Kr ronJiuBa B uHTepBaJe Temneparyp 0, — 01, k[Ixk/(kr - K);
5,67:10"% — koabpuuneHT u3NydeHHsT aBGCOJIOTHO YEPHOTO TeJa,
Br/(m2-K%); T, — a6comorHas reopeTHYecKasi TeMieparypa mnpo-
AYKTOB cropauusi, K.

CTeneHbl0 4YepPHOTH TONKH (Q,) Ha3bLIBAIOT OTHOLIEHHE H3Jyda-
TEJbHOH CHOCOGHOCTH ACHCTBUTEJNBbHOH TONKHM K H3JYydareJIbHOH CIoO-
cO6HOCTH aOCOJIIOTHO YepHOro rtesa. CTeneHb YEPHOTHI TONKH 3aBHCHT
OT H3Jly4aresJbHOH cnocoOHOCTH mnNJaaMeHH (akesa (cja0d ropsiero
TOIJIHBA), KOHCTPYKUHMH TeNJIOBOCIDHHHMMAIOWUX I[OBEPXHOCTEH Ha-
rpeBa H CTeIE€HH HX 3arpsi3HeHHS.

[Inamsa ¢akena npefcraBiasier coboit MoJynpo3pavyHyrd H3jgyda-
IOILYI0, PacCeHBAIOILYIO H MoOrJjowarpimylo cpeay. [lepenaua tenJoThl
JIy4eHCNyCKaHHEeM B TaKOH CPeje cBsi3aHa C NPONECCAMH HCIYyCKaHH4,
paccestHUS U IOTVIOUEHHS] 3HEPTUH TPEXaTOMHBIMH 'a3aMy H TBEPALIMH
yacTHUaMH. B 3aBHCHMOCTH OT KOHLEHTPauWH, pa3MepoB MU ONTHYE-
CKHX KOHCTaHT TBEPJBIX YacCTHI, COAePIKAIHXCs B ¢dakeJe, ero H3Jay-
yaTeJibHasi CIOCOOHOCTb MOXET MEHSITbCA BeChbMa 3HAYUTEJbHO.

OcnabiieHne HMHTEHCHUBHOCTH M3JyYE€HHS IIJIaME€HH IIPOUCXOIHUT
BCJIEJICTBHE IIOIVIOWIEHUSI M paccessHHA. EcJaH JydY NpoXoguT CKBO3b
CJOR morJonfamomen cpeibl, NPOUCXOJUT HeNpPephIBHOE YMEHBIIECHHE
€r0 HHTEHCHBHOCTH B HanpaBjeHHH H3JIYYEHHS.

Kosdduunenr nponopumoHaibHocTH (), onpenenasiomiHi OTHO-
CHTEJIbHOE H3MEHEHHE HHTEHCHBHOCTH Jyda B MOIJIOWAIOMEM CJIO€
€IMHHYHOH TOJILHHBI, Ha3biBaloT Ko3pdHuUueHTOM ocJ/abjeHHsa Jyda.
OH onpepe/isieT HHTEHCHBHOCTb ocJsabJieHHS Jiy4eH B MOIJIOLaromieH
cpefe H, CJeNOBaTeJIbHO, XapaKTepPH3YyeT MOJHYIO MOIVoWaTeJNbHYIo
CIIOCOGHOCTb Cpefibl, OIpeleJifieMyl0 Kak IOrJIOIieHHeM, TaK H pac-
CesTHUEM.
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B TomnouHo#i KaMepe OCHOBHBIMH ra3aMH, CIOCOOHBIMH MOIJIOIATh
TEMJOBBIE JYYH, SABJASIOTCS TPeXaTOMHHle rasml, cocrosimiue U3 RO,
u BojaaHbix napoB H,0. Ilornomarensnas cnoco6Hocts RO, npwu
NOCTOSTHHOM JAaBJICHWH MW TeMIepaType OXHO3HAaYHO Onpenessercs
NPOU3BENCHHEM €ro NapuHalbHOro naBieHHd (Pco,) H TOJNUIMHBI
caos (s). [lornomarenbHas cnoco6HOCTE BOASHOTrO napa Ipu 3afaHHON
TEMIEpaType 3aBHCHT OT JABYX BeJHYHH: 1) oT npousBeleHus map-
UMAJNBHOIO NaBJEHHS BOASHOIO Napa H TOJUMHBL CA0A (Pu,0S) H
2) OT TOJIIHHBL cJog (S) JHG0 OT napuHanbHOro AaBieHHSA (Pu,o).

[Mornowmaromue o6beMbl B TONOYHBIX KaMepax KOTE/AbHBIX arpera-
TOB HMMEIOT DPas3jIHYHYI0 KOHMUrypauuwo. CJAefoBaTeNbHO, AIJIMHA NMYTH
ay4da (/) MoxeT OBITh BecbMa pa3JHYHOH B 3aBUCHUMOCTH OT €ro Ha-
npasjeHud. B To Ke BpeMs A/nuHa BceX JydeH, NajaroilUX C NOBepX-
HOCTH Nonychephl Ha HUEHTP OCHOBaHHS, OAMHAKOBA H paBHA PafHyCy
noaycoepsl.

Jna o6neryeHnss pacyeToB HUCIOJb3YIOT HE JEeHCTBUTENBHYIO NJHHY
Jydyef B pasHBIX HanpamJeHHAX, a 3QPEeKTHBHYIO AJNHHY Jyda, HJH
TONMUHY u3nydawoumero caosi. [lox sddekTHBHOA paHHOA syua,
HJIH TOJIIIHHON H3JYyYaloMIero cJosi, MOHHUMAIT TOJIIHKHY CAOsd, PaB-
HYIO pajuycy nonychepsl, KOTopass NpPH NPOYUX PaBHBIX YCJOBHAX
HaJlyyaeT Ha UEHTD OCHOBAHHSl TaKoOe 3Ke KOJHYEeCTBO SHEPTHH, KaKoe
H3nydaer o6oaoyka HHOA (GOpMBl Ha 3afjaHHBIH Ha HeH 3JIEMEHT Io-
BepXHOCTH. PacyeTnl mOKashIBalOT, YTO BCE BCTPEYAIOIHECs B MNpPo-
MBIIIJIEHHOR NpaKTHKe O0BEMBI MOr'YT OBITh NPHOJMKEHHO 3aMeHEeHEI
COOTBETCTBYIOWUMHU NonychepUyecKUMH 06beMaMH .

[lpy HaJAWMYHH B MNPOAYKTAX CrOPaHUS TBepPIBIX B3BeLICHHHIX
YaCTHIl HX TNOrJomiaTeNbHas CHOCOOHOCTb CYILIECTBEHHO H3MeEHsSeTCs.
Trepnpie yacTHUB, Haxofsiidecs B IJaMeHH, MOMHO pa3Je/HTb Ha
TPH TPYNNOBI: YacTHULB 30Jbl, TONJMBA W yrjaepopma. B ceersmuxcs
njaaMeHaX 49acTHLbI yriiepofia NpeACTaBasioT cOO0# caxy, a B IbLIe-
YroJibHEIX — KOKC.

KoapduuueHt ocnabnedus Jnayded — 3TO OCHOBHas XapakTepH-
CTHKa Jr00H MYTHOH cpejhl, onpependiollas €e H3JydaTeabHYIo,
pacCceMBawINYI0 H NorJjouwarenbHylo crnocobHoctu. Ilosromy mnpume-
HUTEJbHO K TONKAaM KOTEJNbHBIX arperatoB 3ajia4a CBOAMTCS K oOInpe-
JdeneHuio KospduuueHTa ocnabieHus aydyed B 3aBHCHMOCTH OT Xapak-
TE€pa NJaMeHH.

Ilpu pacuere HecBeTAmMHUXCA IJaMe€H HeOOGXOJHUMO ONpPEeReNHTb
Ko3pduuueuT ocnabneHus ayded TOJBKO TpPeXaTOMHBIMH Tra3aM,
NOJYCBETAMHUXCA J1aMeH — JONOJHUTENbHO Ko3hPHUHEHTH ocJabie-
HUS JydYed YyacTHuaMu 30/l U KOKCd, a CBeTAIIUXCA — YacTHIAMH
CaxH.

[Tapamerp M, BxopAmu#t B ypaBHenue (5.4), yuuTHBaeT pacmnpe-
IeJleHHe TeMIIepaTypHl [10 BHICOTE TOMOYHON KaMepnl H XapaKTepH3yeT
BJAUSIHHE MaKCHMyMa TeMIepaTypH IJaMeHH Ha 3pdeKT cymMmapHOro
tenyioo6MeHa. OH 3aBHCHT OT BHAA TOIHBA, criocoba ero CXXuraHus,
THIIA FOPEJIOK, HX PacClOJIOXKEHHUS Ha CT€HAaX TONKH M PYyHKHHOHAJBLHO
CBfi3aH C OTHOCHTE/JLHBIM YDOBHEM pPacIOJIOXEHHS TOpeJyOK II0 Bhl-
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cote Tono4Ho# Kamepol. [loX OTHOCHTEeNBLHBIM pacroJIOXKEHHEM rope-
JIOK HOHHMMAIOT OTHOIUEHHE BBICOTH DACIHOJIOXKEHHS Ocell TropesoK
(oTcYUTHIBaEMO# OT NOJA TONKH UJH OT CePEeNUHBI XOJOAHOH BOPOHKH)
K oOllell BBHICOTE TONKH,

[ToBepouyHHi pacyeT OJAHOKAMEPHRIX M HOJYOTKPHITEHX TOMNOK
NPOM3BOIAUTCS B TaKOH IOCJEROBATEJbHOCTH.

1. INpenBapurenbHO 3afaloTcsl TeMInepaTypod NPOAYKTOB cropa-
HHS1 Ha BEIXOJle U3 TONMOYHOM KaMephl. [Ipu cxxuraHuu TBepIBIX TOIJIHB
B KaMepHBIX TONKaxX TeMiepaTypa NPOAYKTOB CropaHHs mnepen ¢ecTo-
HOM HJH (pecCTOHHMPDOBAHHOH YacTbl0O KOHBEKTHBHOrO IakKeTa, pacrno-
JIOXKeHHOro B BEeDXHEM TOpPHU3OHTAJbHOM Tra3oxoje, IIPHHUMAaeTcd
(8 °C) He BHIE CAeXyOIHX 3HaUYEHHH:

AHnTpauuToBuifl 1UTHIG, MOJYaHTPALMTH H TOIIHe

YITH |, 0 . v v v v v v v e e e e e e .. . 1050
Howeuxnt TCH4I , . . . . ., . ... .. .. 1000
Kusenopckust I' v otceBmt , , , . . . . . . . 1050
KemepoBckut CC  , , . . . . ... .. ... 1050
Tomp-Yeuueku#t . ., . . . . . . . . . . . . . 1080
INoamockoBrmt® b, , . , . . ., . .. . . . 1000
Anrpesckut B, . . . . .. ... ... .. 950
Kancko-Auuuckuét b, . . . . . . . . . . . 95
Ppesepruift TP L, ., . ... .. ... .. 950

Jns Jpyrux TONJHB TeMnepaTrypa NPOJLYKTOB CrOpPaHHsS B 3TOM
CeyeHHH MOXeT NPHHUMATbLCA DAaBHOH TeMmIepatrype Hayaja xedop-
Manuu 3o04el, HO He Boime 1100 °C.

JIns npoMbILJIEHHBIX MapOBLHIX H BOAOTPEHHBIX KOTJIOB PEKOMEH-
Jyercsd NpeABapUTENBHO NpPHHHMAThb TEMIEpaTypy NPOAYyKTOB cropa-
HHSL Ha BBIXOJAe U3 TONKH MPH CXHraHUH npupopHoro rasa 1050—
1100 °C, masyra 1000 — 1050 °C, TBepporo tomausa 850—950 °C.

2. ns npunaroit B n. 1 TemnepaTypH onpenensieTcss 3HTAAbMHSA
NPOAYKTOB CropaHUsl Ha BHIXOJE M3 TONKH no Taba. 3.5.

3. ToacuuTeiBaeTcs IoJe3HOEe TenjoBmJeneHHe B Tonke (KJIDK/kr
unu xx/m3) -

100 — ga — Qg —
Q'r - Qg 00 loq(;—- g: % + QB - QB.BH + rII‘.OTG! (56)

rae Qg -— TensoTa, BHOCHMAas B TONKY BO3AyxoM, KJX/Kr uau
kJx/m3.

Tennora Bo3ayxa (Qs) CK/NanbiBaeTcsd H3 TENJOTH Topsyero BO3-
JyXa H XOJIOAHOTO, NMPHCOCAHHOTO B TONKY:

Qs = (@ — Aor — Aony) If o + (Acr + Atima) I3 (5.7)

Kospduunent u36HTKAa BO3AyXa B TONKe (&,) IPHHHMAaeTCs IO
tabn. 3.3. Ilpucoch BO3AyXa B TONKY NpPHHUMAaOTCA no Taba. 3.1,
a B CHCTeMYy MHJIENPHTOTOBJEeHHS — 1o Tabsa. 4.7. DHTanbnug Teope-
THYeCKH HeoOxoauMoro ropsdero Bosnyxa (/2 ;) onpejgensiercs Mo
taba. 3.5, a mpHcocaHHOro XoJojHOro Bo3ayxa npu f, = 30 °C —
no ¢opmyJe (4.5).
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Tennora Qg 5y, BHECEHHAs B KOTEJBbHBIH arperar ¢ NOCTYNHBIIKHM
B HEro BO3AyXoM, omnpenenasiercss no cdopmysae (4.16) u yuutniBaercs
TOJBLKO NPH NOJOTPEBE ero BHe arperara, HanpuMmep B KaJopudepe,
ycTaHaB/JIHBaeMOM niepel BO3AyXoNoporpesarenem; rl; .16 — TEn-
JIOTa PeUUpPKYAHPYIOMUX NPOAYKTOB CrOPaHHUs, YUYHTHIBAETCH TOJBKO
B cJyyae BO3Bpara B TONKY YacTH NPOAYKTOB CropaHus, OTOOpaHHbIX
U3 rasoxofoB Kotiaa (noipobuo cm. nn. 4.10 «<HopmaTuBrOro merona
TENJOBOTO pacyera KOTEAbHBIX arperaToB»).

18 npoMblllJIeHHBIX M BOAOTPEHHEIX KOTJOB, HE HMEIOWUX BO3-
Iy xononorpesarensi, ¢popmyiaa (5.7) npuHuMaer cAefyOWHHd BHJ:

Qe = oty 1?{.3' (58)

4. Onpepensiercd Ko3pPuUUeHT TenJoBOH 3PHeKTHBHOCTH 3IKpa-
HOB

P = xL. (5.9)

YraoBuM KoadbduIueHToM (X) Ha3biBaeTcsl OTHOLIEHHE KOJHYecTBa
3HepruH, MOocHAaeMOH Ha 06/1yYyaeMylo NOBepXHOCTh, K 3HEPTHH H3JY-
YyeHUs1 BceH nonaycdepuueckod u3Jyyawolled NOBEPXHOCTH. Y TJAOBOH
Ko3pdHUHEeHT NOKaspiBaeT, KaKas 4yacTb NoJychepHYeckoro Jyuu-
CTOTO TOTOKAa, HCNYCKaeMOr'o OflHOH NMOBEPXHOCTbIO, nafaer Ha Apy-
r'yi0 NOBEPXHOCTh W 3aBHCHT OT (HOPMBI H B3aUMHOI'O PACHOJIOXKEHHS
TeJ, HaXOASIUIUXCA B JYYHCTOM TensnoobMeHe. 3HaueHue x omnpene-
aAsiercss U3 puc. 5.3.

Koadpdunuent { yyuThIBaeT CHHXKEHHE TENJOBOCHPHATHS 3IKpaH-
HBIX [IOBEpXHOCTEH HAarpeBa BCJEJCTBHE MX 3arps3HeHUsl HapyXHBIMH
OTJIOXKEHHSIMH HJHM 3aKpHITUS oOrHeynopHo#i maccoii. Koabduuunenr
3arpsiaHeHusl npuHUMaercs no taba. 5.1. Ecau cTeHn Tonku NOKPHITH
3KpaHaMH C pasHBIMH YIJOBHIMH KO3(QhHIHEHTAMH HJH YAaCTHUYHO
MOKPLITHl OrHEYNOPHOH Maccofl (OrHeyNnOpHBIM KHPHHYOM), TO Orfpe-
Jensiercs cpeiHee 3HayeHue KodpbuuueHTa TenjioBoH 3pPeKTHBHOCTH.
[Ipu 3TOM 145 HE3KpPaHUPOBAHHBIX YYacTKOB TONKH KO3PpULUEHT
tenyoBoil abdexTuBHOCTH (P) npuHUMaeTcs paBHEIM HyJ10. [IpH onpe-
LEeJNeHHH cpefiHero KoadduuuenTta TenyioBo 3PPeKTHBHOCTH CymMMu-
pOBaHHE paclpoOCTpaHseTCs] Ha BCE YYAacTKH TONOYHbIX creH. [dns
3TOrO CTeHHl TONOYHOH KaMephl KOJKHBI ObITh pa3buThl Ha OTAesbHEIE
Y4YaCTKH, B KOTOPHIX YrJiOBoH KO3(QMHUHEHT H KOo3(PPHLUUEHT 3arpss-
HEHHsI HeH3MeHHHI.

5. Onpepensiercs sddeKTHEHAS TOMIIMHA H3JAyHarowiero cjaof (M)
s = 3,6V,/Fq, (5.10)

rpe V, — o6bem TtomouHo# Kameph, M®; F., — NMOBEpPXHOCTb CTeH
TONOYHON KaMepHl, M2.

6. Onpepensierca kKospduuueHT ociabnenus ayued. [lpu cxkura-
HHH XHJKOro M rasoobpasHoro tonjaupa KoabduuHeHT ocaabieHus
ayueit (M-MIla)! 3aBucHT Or K03pPuUUMeHTOB ochabieHus Jyyed
TPEXaTOMHBIMH Ta3aMH (k;) H CaXXMCTRIMH dYacTHLaMu (Rg):

k= by ke, (.11)
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Tabruya 5.1. KoappuuneHT 3arpsisHeHHs] TOMOYHBIX SKPAHOB

SxpaHN Tonauso Sratucnne
OTKpHITHE TI'1aZKOTPYO- I'asoo6pasHoe 0,65
HEle H IIJJaBHUKOBHE Ha- Masyr 0,55
CTeHHEIe Alll u INA npu I'yy > 12 % , Tomumi 0,45
{ yronb npu I'yy > 8 % . kamenmme m
ﬁygbxe yrau, dpesepunfi Topd
] xuGacTysckun npH Rgy << 15 % 0,35—0,40
Bypoie yrau ¢ W0 >3,5% npu 0,55
rasosolff Cylike ¥ HPsIMOM BAyBaHHH
ChaHub  ceBepo-3amajHHX  MECTO- 0,25
POXIEHHA
Bce BuIp! TONNHBA IPH CJOEBOM CXKH- 0,60
raHuu
OwnnoBaxHbe, MOKPHI- Jlio6oe 0,20
THI€ OrHeynopHo# Maccol
B TOIKAX C TBePIAKM LLIa-
KOYyAaNeHHeM
3akpuiThie OTHeymop- 0,10
HBIM KHPITHYOM

rie rp, — cyMMapHasi o6beMHasi JOJAA TPEXaTOMHHIX rasoB, Gepercs
H3 taba. 3.3.

Koadpduuuent ocaabnaenuss Jjyded TpeXaTOMHBIMH rasame (k)
onpenensieTcd no HoMmorpamme (puc. 5.4) HaH mo cpopmy.ne (M- MITa)-1:

b= 7:;:;%0 —1) (1—087 % (5.12)

rae pp = rpp — NapuHaJJbHOE JaBjieHHe TpeXatoMHHX rasosB, MIla;
p — llaBjicHHe B TONOYHOH KaMepe KorJjoarperarta (4Jf arperaros,
paboraomux 6e3 HajgnyBa, npuHHmaerca p = 0,1 MIla); ry,0 —
o6beMHasi A0AA BOASIHBIX napoB, Geperca u3 rtabua. 3.3; T; — abco-
JIOTHas TeMneparypa Ha BHXOfe H3 TonouHoH KaMmepnl, K (paBHa
NPHHATOA NO npefBapHTENbHOH OLEHKE).

Kosdbdpuuuenr ocnabneHdss Jyued  CaXHCTBIMH  4HacTHLAMH,
(Mm-MITa)?,

1000 ) ’

ko = 0,32 — a) (1,650 Tt — 05) > (5.13)

rge CP, HP — cozepxkaHHe yriepoja H BOJOpofa B paboueit Macce
XKHAKOro TONJHBA.
[Ipn cXHraHuM NPHPOZHOrO rasa

Ccp
17 =012 ) 5 C,H, (5.14)

rae C,H, — npoueHtHoe cofepxaHHe BXOAALIHX B COCTaB NPHPOJ-
HOro rasa YyrJjeBOJOPOAHBIX COeAMHEHHH.
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p Puc. 5.5. Kosdpopuuuenr ocna6-
an JIeHHS JiydYefi 30J0BBIMH 4YacCTH-
HaMu

] — DPH CXHraHHH MBIJH B NHKJOH-
HBHIX TONKaXx; 2 — NIIPH CXHraHHH yr-
Jefl, PasMOJOTHX B mWapoBux Oapa-
GaHHBIX MeNnbHHUIAX; 3 — TO Xe, pas-

o \\ MOJIOTHX B CPEIHEXOAHHX H MOJOT-
\ N 112 314 5 KOBHX MeJLHHUAX H B MeJbHHUAax-
\\

014

0,12

008 YAl 24 /. BEHTRJASITOPaX; 4 — NPH CXHraHHH
i

ApoGJeHKH B RHKJOHHHWX TONKaxX H
TONMJHBa B CJOeBHIX TONXxax, § —
TIPA CXHraHHH Topda B KaMepHHX

\
\
\\ TONKax
Sy

—_—
ﬁ \\
004 NE\\ [Ipu cxxuranuy TBeproro

0,06

S — TONMJINBA KO3PPHLHEHT oc-
; JnabJjieHHs Jiydeld 3aBHCHT OT
o0 KOSQ)(PHU.HEHTOB ocyiabJienus

Jy4eHd TpeXaTOMHBIMH TIa-
3aMH, 30JI0BBIMM M KOKCOBHIMH YaCTHLAMH H NOJCYHTHIBAETCS
[B 1/(M-MIIa)] no dopmyne

k=krrn+k3np’3n+kﬂ' (5-15)

Koadbuumenr ocnabnenus Jyued yacTHUAMH Jery4yeld 304l (k. ;)
onpexaensercs no rpaduky (puc. 5.5). Cpenuas MaccoBass KOHLEHTpa-
LKA 307K Geperca U3 pacuerHol taba. 3.3. Kosbduuuenr ocnabrenus
aAyue#h yactHuaMu KoKca (ky) mpHHHMaeTcs: I/l TONJHB C MaJbIM
BEIXOJOM JIeTYYHX (aHTpALMTHI, NOJYaHTPALUHMTHl, TOLIHE YIVIH) NpA
CXKHFaHHH B KaMepPHBHIX TonKax k, = 1, a npu CXKHraHHH B CJIOeBLIX
k. = 0,3; Il BLICOKOpDEaKLUHOHHBIX TOMJHB (KaMeHHBIH W Oyphit
yriu, Topd) NpH cKHUraHHH B KaMepHHIX Tonkax k; = 0,5, a B cioe-
BuIX k, = 0,15.

7. Tlpu cxuranuy TBepJOro TONJHBA ONpejessieTcs CyMMapHas
onTHYeCKas TOJNIHHA CpPennl

0,02
400 600 800 1000 1200 1400 1600

kps. Kosdduunent ocnabne- 10 g
Huf Jayuell R NOJACUHTHIBaET- 09 P
Cl B 3aBHCHMOCTH OT BHJa ’ P4
H cnocofa CXKHraHus ToI- 08 |
auBa no ¢opmyae (5.15).

8. ToxcuuThiBaeTcs cre- a7
neHb YyepHOTH (akena (ay). 06 7
Has tBepnoro TonJuBa oHA '
paBHA CTeNeHH YePHOTHI Cpe- 05
Jul, 3anoNHsALmEeNd TONKY (@), 04

4 /,
Puc. 5.6. Crenenb uyepHoTH IpoO- 03 )4
AYKTOB CrOpaHHUdA @ B 3aBHCHMOCTH 02
OT CymmapHON ofTHYeCKOk ToJ- ' /
ILHHE Cpenbl kps 015 ,[

na kKotnos, paGoraommnx Ges Hag- ' /
AYBa H ¢ HaaAyBOM, He GOJAbMIHM kps
0,108 MIls,  npuuiuserca p = 0 02 030405060708404214161820255035
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Tabruya 5.2. lons TOonouyHoro ob6mema,
3anoJiHeHHasi cBeTsLleHCa 4wacThi0 (pakena

osdpPHUHEHT
BHJ CXHraeMoro TOMJHBa2 H YAeJdbHas Harpyska TOINOYHOro ofheMa K d’%u

a3 npH CXKHraHHH CBeTAWUMCH (pareaoM ¢ gy << 400 kBr/mM® 0
To xe npu gy > 1000 xB1/M® 0,
Masytr npu gy << 400 xBt/M® 0
To xe npu gy > 1000 kB1/M? 1

IlTpumeuvanue IlpH yperbHeix Harpyskax TonouHoro o6bema Gosblie
400 u Menbie 1000 xB1/M® xoadduuHeHT m onpelensercs JHHERHON HHTeproNsnHed,

Sra BeJHYHHA onpepensiercd no rpapuky (puc. 5.6) HJAH NMOACUHTHI-
BaeTcsl no ¢QopmyJe

a=1— eFps, (5.16)

rfle ¢ — OCHOBaHHE HATypaJibHHX JorapH¢pMoB.
Hnsa xKuakoro H rasoo6pasHOro TONJHBA CTeNneHb Y€PHOTH (aKeaa

ay =macn+(1 _m)am (517)

rge m — KoabduuHeHT, XapaKTEepU3YIOIHH J0AI0 TONOYHOro o0beMa,
3aIM0JIHEHHOTO cBeTslIeiics yacTbio Pakena, npHHHMaerca no taba. 5.2;
Q.p, Qr — CTENEHb YEPHOTHl cBeTAleHcs 4acTH (akena H HecBeTs-
IHH XCS1 TPEXaTOMHBIX ra3oB, KakoHi o0aanal Oul paxKes NPH 3aNOAHEHHH
Bcell TONMKH COOTBETCTBEHHO TOAbLKO CBETSIUMCS J1AMEHEM HJH TOJbKO
HEeCBETSLIHMHCS TPEXAaTOMHBIMH ra3aMH; 3HAY€HHS Q.; H a; Omnpe-
Jensiiorcs no (¢opmyJiam

=1 — e~ (rntkeo) 73, (5.18)

aCB -
gy =1 — ¢ 1'n?; (5.19)

3nech k., H k, — KoapdbHUHEeHTH ocabieHHs JydeH TPeXaTOMHBIMH
rasaMH H CaXHCTHIMH 4YacTHUAaMH (cM. m. 6).

9. Ilpy cJ0eBOM CIKHTaHHH TBEpPJOr0 TONJIHBA ONpefeNsiercs
nsomazh sepKaia ropeHns (aKTHBHOH YaCTH KOJIOCHHKOBOH PEIlETKH),
m2:

R = BQ%/9s r» (5.20)

Tae ¢, . — YAeJbHAasi Harpys3Ka 3epkKajla TrOpeHHS, NPHHHMAETCH
no tabsx. 4.1, 4.2 u 4.3 B 3aBHCHMOCTH OT KOHCTPYKLUHH TONKH, KB1/M?2,

3areM 178 MeXaHHYECKHX TONOK OKOHYATENbHO BHIOHpaercs ee
THnopasMep M3 Ta6ha. 5.3 M nJomaap 3epkana ropeHHss. OOBIYHO
K YCTAaHOBKE NPHHHMAercs TONKa, HMewpmas OJaxxkafimyio 60bIyio
nJjolajb 3€pKaja FOpPeHHS N0 CPABHEHHIO C MOJYYeHHOH pacyeroMm
no ¢opmyae (5.20).

3 SctepkHu P. H. 65

Dnexrpornas Gubmuoreka http://tgv.khstu.ru/



Tabruya 5.3. TRnopasmep MeXaHH4YeCKHX TOMOYHMX YCTPOHCTB,
BLINYCKaeMbIX NPOMHILINEHHOCTHIO

PasMephl KOJOCHHKOBOIro Maomaxe
HauMeHOBaHHe H TRHOOpasMep noJIoTHA, MM sepkaJa
TONKH ropenus,

IllapHHa Jauna M

Tonku ¢ vewryhivatofi nenHoft peuer-

Koft:
TYy-2,7/6,5 2700 6500 15,5
TY-2,7/8,0 2700 8000 19,5
TY-3,07/5,6 3070 5600 14,8

Tonku ¢ NHeBMOMEXaHHYECKHM 3a-
6paceiBaTe/leM K LeNHoM peuleTkoH o6-
paTHOro Xona:

TN3-2,7/3,0 2700 3000 6,4
TN3-2,7/4 2700 4000 9,1
T43-2,7/5,6 2700 5600 13,4
T43-2,7/6,5 2700 6500 15,8
Tonku ¢ mMHeBMOMeXaHHYeCKHM 3alpa-
chiBaTesleM M llenHo#l peuietko#t ofpart-
HOro xoja:
TN3M-1,87/3,0 1870 3000 4,4
TJI3M-2,7/3,0 2700 3000 6,4
10. Onpegensiercss cTemeHb YEePHOTHI TOIKH:
OJs1 CJIOEBBIX TOIIOK
a+ (1 —a)R/F¢q
Ay = 5.21
T l1—(1—a) (l—wcp)(l—R/Fc'r) ’ ( )

rie R — nJjomajp 3epKaJja ropeHHsi NPHHATOH K yCTAaHOBKE TOINKH;
JAs KaMePHBHIX TONOK NPH CXKHrMaHHH TBEPJAOTrO TOIJIHBA

a

= aT(0—a) %op’

Qrp

(5.22)

AJsA KaMEpHBIX TONOK IIPH CXHraHHH XHJAKOro TOIJIHBA U rasa

_ agp i
T = T (1 —ag) ep (5.23)

11. Onpenenserca napamerp M B 3aBHCHMOCTH OT OTHOCHTE/b-
HOrO [OJIOXKEHHSI MaKCUMyMa TeMIepaTyphl INJaMeHH 1[0 BHICOTe
TONKH (x,):

NpH CXKHMAaHHH rasa H MasyTa

M = 0,54 — 0,2, (5.24)

IIpH KaMepHOM C2KHTaHHH BBICOKOPE€aAKIHOHHBLIX TOIIJIHB H CJIOEBOM
CXHIraHHH BCeéX TOIlJHB
M = 0,59 — 0,5x,; (5.25)
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NpH KaMEPHOM CXKHTaHHH MaJ/IODEaKLHOHHHX TBEDPJBIX TOMJHB
(aHTpALHUT ¥ TOLHH yroJib), a TaKXKe KaMeHHHX yrJe#l ¢ NoBbllIeHHOH
30JIbHOCTBIO (THNA 3KHOACTY3CKOro)

M = 0,56 — 0,5x,. (5.26)

MaxkcumasnbHoe 3HaueHue M, paccuuraHHoe no ¢opmynam (5.24),
(5.25) u (5.26), ana KaMepHBIX TONOK NpHHHMaercs He GoJsee 0,5.

OtHocHTe/NIbHOE MOJIOXKEHHEe MaKCHMyMa TeMmnepaTtypbl Aad 6oJib-
IIHHCTBA TONJIMB ONpefiesisieTcs] KAK OTHOLIEHHEe BHICOTHl PasMelleHus
ropesok K oflefi BHCOTe TONKH

%o = he/Hy, (5.27)

rae h. NOJACYMTHIBAETCH KAK PACCTOAHHE OT MoJAa TONKH HJH OT ce-
pelHHBl XOJIOAHOR BOPOHKH JI0 OCH ropeok, a H, — Kak paccTosinHe
OT NoAA TONKH HJH CepeHHH XOJOAHOH BOPOHKH JO CepelHHHl BHI-
XOLHOI'0O OKHA TONKH.

Jnsi cnoeBblX TOMNOK NpPH CXHMAHWM TOMJIHBA B TOHKOM cJioe
(TONKH ¢ nHeBMOMeXaHHYeCKUMH 3a0pacHBATENSIMH) H CKOPOCTHEIX
Tonnok cHcreMmul B. B. IlomepanueBa npunumaercd x, = 0; npH
CXKHUraHMH TONJHBA B TOJicTOM cJjioe x, = 0,14,

Jnf noAyOTKPHITHX TONMOK NpPH CXHMaHHH BHICOKOPEAKLIHOHHHIX
TBEPAbIX TOMJHB, raza H Masyra M = 0,48, a npu cxurauuun Alll
HT M=0,46.

12. Onpenendercsi cpefHdass cyMMapHas TeNJIOEMKOCTb NPOAYKTOB
cropaHus Ha | Kr CXKHraemMoro TBepAOro H »XHJAKOIO TONJXBA KM Ha
1 M® rasa npu HopmanbuuX yeaoeuax [kJLx/(kr:K) unu kTx(m3- K) |:

N
Veep = ‘%‘__F (5.28)

rne T, — Teoperuueckas (afuabaTHasi) temmnepatypa ropeHus, K,
onpexensieMas u3 taba. 3.5 no 3HaveHuio Q,, PaBHOMY 3HTAJbIHHU
npoAyKroB cropanusi I,; T; — rtemnepatypa (abcosioTHasi) Ha BH-
XOJle H3 TOMKH, NMPUHATAA N0 NpeiBapHuTesibHOU ouenke, K; I7 —
3HTAJbNHA NPOAYKTOB CropaHus 6epercss u3 Taba. 3.5 NpH NpHHATOH
Ha BHIXOZle M3 TONKH TemIneparype; Q, — Noje3Hoe TeNJOBHENeHUE
B Tonke (cM. m. 3).

13. Onpegenserca AeHCTBUTENbHAS TeMlepaTypa Ha BHIXOHe H3
tonkd (°C) mo HoMorpamme (pHc. 5.7) Hau ¢opmyne

” T
07 = 2 — 273. 5.29
H M ( 5,67 \pcp FcT a. T'i 0.6 +1 ( )
10T ¢ BpVeop

[lonyuyennass Temmeparypa Ha BHIXOA€ H3 TONKH CPaBHHUBAaeTCH
C TeMnepaTypoH, NpUHATON paHee B N. 1. EcaH pacxoXieHrne Mexay
noJiyyeHHON TeMmneparypoii (¥:) H paHee NPHHATOH HA BEIXOJE H3
TonKH He mnpeBeicHT =100 °C, TO pacyer CYHTaeTCsi OKOHYEHHLIM.
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Puc. 5.7. Pacuer Tensonepefauu B OAHOKaMEePHBIX M MOJYOTKPHITHIX TOMNKaXx

B nporuBHOM ciyuae 3ajaloTci HOBBIM, YTOYHEHHBIM, 3HAYEHHEM
TEMNEpATyphl Ha BEIXONE H3 TONKH H Bech pacyer MOBTOPAETCH.

14. Onpenensitorcsi yneabHble HArPY3KH KOJOCHHKOBOW peIleTKH
(kBr/M?) u Tomounoro o6reMa (kB1/M%) mo dopmynam:

Ga.r = Bp QE/R,
Qv = BpQg/V'r

(5.30)
(5.31)
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F'arasa wecmasx

PACYET KOHBEKTHUBHBIX
NOBEPXHOCTEA HATPEBA

6.1. PACHET KOHBEKTHUBHBIX ITYUKOB KOTJIA

KoHBeKTHBHEIE MOBEPXHOCTH HArpeBa NAapOBHIX W BOJAOTpeHHEIX
KOTJIOB HIPAaIOT BaXHYIO poJb B Ipollecce NOJy4YeHHS Mapa HAH Tro-
psiuell BOJBI, a TAKXKE HCNOJb30BAHHA TENMJIOTH NPOAYKTOB CrOpaHHA,
NMOKHJAUIKX TONOUHYIO KaMepy. dPdeKTHBHOCTL paboThl KOHBEKTHB-
HBIX MOBEPXHOCTEH HArpeBa B 3HAYHTEJNbHOH Mepe 3aBHCHT OT MHTEH-—
CHBHOCTH Nepejayd TENJOTH NPOAYKTAMH CrOpaHHsl BOZE H mapy.

[IpogyKTH cropaHusi nepefaioT TEMNJOTY HaPYKHOH NOBEPXHOCTH
Tpy® nyTeM KOHBEKUUM W JydeHcnyckaHusi. Or Hapy»XHOH noBepx-
HOCTH TPYyO K BHYTpeHHeH Temjiora nepejfaercs 4epe3 CTEHKY TenJo-
NPOBOJHOCTbIO, 4 OT BHYTPEHHEH MOBEPXHOCTH K BOAE U Mapy — KOH-
BeKuuel. Takum obpasoM, nepefaya TeNJOTH OT NPORYKTOB CrOpaHKSA
K BOJie M mapy npejacrapiasier coOoH CJOXHHEA npouecc, HasbiBaeMblil
TenJjonepenauen.

[Ipu pacuere KOHBEKTHBHBIX MOBEPXHOCTEH HAarpeBa HCNOJb3YETCS
ypaBHeHHe TenJjonepefaud H ypaBHeHHe rtenJjoBoro b6ananca. Pacuyer
BHIMOJHAETCA I/ | Kr CXHraeMoro TBEPIAOro M XKHAKOTO TOIJHBA
uau 1 M® rasa npu HOpPMaJNbHHIX YCJHOBHAX.

YpaBHeHue Temjonepenauu

Q. = KH At/B,. 6.1)
YpaBHeHHe TennoBoro OanaHca
Qs = (I' — I' + Aalny). (6.2)

B stux ypaBHeHHSX K — KoappuHUHEHT Tenjonepenayd, OTHe-
CEHHBIH K pacueTHoil moBepxHocTH HarpeBa, Br/(M2?-K); At — rtemne-
parypubii Hanop, °C; B, — pacueTHbl# Pacxoll TONHBA, Kr/c uau
m3/c; H — pacuerHas nonepxuoc'rb Harpesa, M?; ¢ — Koscpqmunem
COXPAHEHMS TEMJIOTHl, YYUTHIBAIOMHUA MNOTEPH TeMAOTH OT HApYX-
HOrO OXJaXJEeHHA,; l’, I” — sHTANBNHH NPOAYKTOB CropaHHA Ha
BXOZe B NOBEPXHOCTh HArpesa H Ha BEIXO#Ee H3 Hee, KJIIXK/Kr uiH
KIx/M3, I8, — KOJHYECTBO TENJOThI, BHOCHMOE IIPHCACHIBAEMbIM
B rasoxoj, Bo3fiyxoM, KJIK/Kr ujuu KII,}K/M

B ypaeuenuu (6.1) xoabduuuenTt rtenaonepenaun (K) sBasercs
pacueTHOH XapaKTEPUCTHKOH NpoLEeCCa H BCELEJIO Onpelensiercs sBJe-
HHSIMH KOHBEKUHH, TEIJIONPOBOJHOCTH H TemnyioBoro HaayueHud. Hs
YpaBHEHUS TenJonepefayd fCHO, YTO KOJHYECTBO TENJIOTHI, NepelaH-
HOe uepes 3aJaHHYIO NMOBEPXHOCTh Harpesa, teM 6oablue, yeM Hosblue
Ko3ppHUHEHT Tenjonepefayd H PAa3HOCTb TEMIEPATyp MNPOAYKTOB
cropaHusi M HarpeBaeMoii xuakocTH. OueBHIHO, YTO NOBEPXHOCTH
HArpeBa, PACNOJIOXKEHHBIE B HENOCPEACTBEHHOH OJAU30CTH OT TONOYHO#H
KaMephl, pa6oTalor npu OoJbliei pPa3sHOCTH TEMNEparypsl NPOLyKTOB
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CrOpaHHA H TeMNepaTyphl BocnpHHHMalome# Tennoty cpensl. 1o mepe
JBHXeHHA NPOAYKTOB CropaHHsi 1O rasoBOMy TpaKTy TeMmneparypa
HX YMEHBbIaeTCAd H XBOCTOBHIE NOBEPXHOCTH Harpeba (BOAAHOH 3KOHO-
Mafisep, BO3QyXomojorpeBare/ib) paboTalOT NPU MEHbIIEM Nepenaje
TEMOEPATyp NPOAYKTOB cropaHusi H HarpeBaemol cpefel. [lostomy
yeM Jajblle pacnoJioKeHa KOHBEKTHBHasi MOBEPXHOCTb HarpeBa OT
TONOYHOH KaMephl, TeM OoJpliide pa3Mmephbl JOJXKHA OHA HMETb H
TeM OoJbllle MeTajJa pacXoZyercsl Ha ee H3TOTOBJIeHHE.

[Ipu BHIGOpE nNOCAENOBATENBHOCTH pa3MelleHHs] KOHBEKTHBHBIX
NOBEpXHOCTeH HarpeBa B KOTJIOArperaTe CTPeMATCcA TaK PaCNOJOXKHTh
3TH NMOBEPXHOCTH, YTOGHI PA3HOCTb TEMNEPATYPH NPOAYKTOB CrOPAaHHA
H TeMnepaTyphl BoCIpHHHMalomel cpefinl 6bina HaHOoabmeli. Hanpu-
Mep, napolleperpeBare/ib pacnojaraloT Cpasy nocjie TONKH Wi de-
CTOHa, MOCKOJBKY TeMIeparypa ffapa Bbillle TeMllepaTyphbl BoJbl, a BO-
ISIHOH 3KOHOMai3ep — mnocjie KOHBEKTHBHOH NOBEPXHOCTH Harpena,
NOTOMY YTO TeMineparypa BOARl B BONSIHOM 3KOHOMaH3epe HHXKe
TeMIlepaTypbl KHIEHHS BOJALI B MapOBOM KOTJIE.

YpaBHenne tenjoporo 6ananca (6.2) nokaswiBaer, KaKoe KOJHUYe-
CTBO TENJIOTH OTHAIOT NPOAYKTH CropaHHs BoJe HJH Napy uepes
KOHBEKTHBHYI0 TNOBEPXHOCTb Harpesa.

KoanuecrBo Tensorhl (Qg), OTHAaHHOe NPOAYKTAMH CropaHuf,
NpHPAaBHHBAeTC K TeMJOTe, BOCNPHHATOH Bopod HJAH napoMm. [as
pacyera 3aJlaloTCfl TEMNEpPaTypoH NpOLyKTOB CrOpPaHHs NoOCJe pacCuH-
THIBAEMOH NMOBEPXHOCTH HArpeBa M 3aTeM YTOYHAIOT €e MyTeM NocCJAelo-
BaTeJbHBIX NpHOnMkKeHHH. B cBA3H c 3THM pacuer BeAyT AJAA ABYX
3HAYEHHH TeMnepaTryphl NPOAYKTOB CrOPAHHA NOCJ€e PAacCCYHTHIBAEMOro
rasoxoza.

Pacuer KOHBEKTHBHHIX MNOBEDXHOCTEH HarpeBa peKOMEHLYercH
NPOH3BOJHTL B TAKOH NOCJEN0BATENbHOCTH.

1. Ilo ueprexy onpenensilorc KOHCTPYKTHBHBIE XapaKTEPHCTHKH
PACCUHTHIBAEMOTrO0 KOHBEKTHBHOIO TrasoXoja: MJollajp N0BepXHOCTH
Harpesa, war tpy6 M psanoB (paccTOSHHA MeXAy oCAMH TpyO), AHa-
meTp Tpy6, uHcao Tpyb B pALy, YHCAO pAJoB TpyO H NJowmajip }XHBOIO
cedeHHs] JAJS npoxoja NPOAYKTOB CLODAHHS.

[Tnomans nose!)xuocm HarpeBa, pacnoJioXXeHHasl B pacCYHTHIBae-
MoM rasoxofie (M)

H = ndin, (6.3)

rie d — HapyXHbfi guamerp TpyO, M; | — pauHa TpyO, pacnoJoxKeH-
HBHIX B rasoxoge, M; n — obuiee 4Hca0 TpyO, pacnojoXKeHHHX B ra-
3oxofe.

M3 4epTexa korjsoarperata ONpeAessiloTcsi: S; — mnonepeunsili
mar Tpy6 (B monepeyHoM HallPaBNCHHH NO OTHOWIEHHIO K MOTOKY,
puc. 6.1), M; S3 — npopoabHLI 1ar Tpy6 (B NpooOJLHOM HampasJe-
HHH NO OTHOLIEHHI0 K NOTOKY), M; 2; — YHCJO TPYS B pARY; 23 —
YHCJO PAAOB TPYO MO XOAY NPOAYKTOB CrOpaHHS.
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Puc. 6.1. Kospduunent Tensoornaun KoHBeKIHell NPH MONEPEYHOM OMBIBAHHH KO-

PHIOPHEIX TIJIaAKOTPYOHBIX IYUYKOB
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[To KOHCTPYKTUBHHIM JaHHBIM TOJCYUTHIBAIOTCA OTHOCHTEJbHBIMH
NonepeyHslt mar o; = S;/d ¥ OTHOCHTENbHHIH INPOJOJBHBIA Inar
0, = Sy/d.

[Tnomane xuBOro ceuenusi (M?) AJ1s1 Mpoxoja NPOAYyKTOB CrOpaHHUsA:

NPH NONEePeYHOM OMLIBAHHH TIJIaJKHX TPYyO

F = ab — zld; (6.4)
IPH NPOJOJLHOM OMBIBAHMHM TJaJKHX TPYyO
F=ab—2%, 6.5)

rie a U b — pasMmephl ra30xo/d B pacyeTHbIX CeYeHUsXx, M; [ — nJHHa
Tpy6 (NpH H3OTHYTHIX Tpybax — NJHHA NpoeKUun Tpy6), M; 2 —
yncao Tpyb6 B NyuKe.

2. IlpepBapuTe/ibHO NPHHUMAIOTCA JABAa 3HAYEHHS TEMIEPATY PhI
NPOAYKTOB CrOPaHHs MOCJe PACCYHTAHHOrO rasoxofa. B panbHeimem
Bech pacyeT BeJieTcsi AJ/151 ABYX NpeJBapHTeIbHO NPHHSATBHIX TeMIepaTyp.

3. Onpepmensierca TemJjora, OTAAHHAsA [POAYKTaMH CropaHHf
(xIx/xr unu gIx/M5),

Q=0 (I — I 4 Aaulnge), (6.6)

rie ¢ — Ko3hdbuIHeHT coOXpaHeHHsl TeNJOoTHl, onpejenserca no ¢op-
myae (4.28); I’ — sHTaJbNHA NPOJAYKTOB CropaHHsi Ilepe] MOBepX-
HOCTHI0O HarpeBa, omnpejeJjsiercs no Ttabu. 3.5 npH TeMmneparype H
KoapduuuentTe H36BITKA BO3AyXa MoCJe NOBepXHOCTH HarpeBa, npef-
IecTByiolled pacCUUThbiBaeMol NOBepXHOCTH; [” — 3HTAABNIHA NPO-
IYKTOB CrOpPaHHs NocJje paccydThiBaeMod NoBepXHOCTH Harpesa, onpe-
neJisiercs mo ta6na. 3.5 npH ABYX npeiBapHTENbHO NPHHATHIX TeMIle-
patrypax nocje KOHBEKTHBHOH NOBepXHOCTH HarpeBa; Ao, — mnpucoc
BO3JlyXa B KOHBEKTHBHYIO NOBEPXHOCTh Harpema, onpejensieTcs Kak
pasHocTh K03hHUHeHTOB H36HITKA BO3JyXa Ha BXOAe M BHIXOLe H3
Hee; I),c — SHTa/NbIHA NPHCOCAHHOTO B KOHBEKTHBHYIO MOBEPXHOCThb
HarpeBa BO3AyXa, NpHU TeMneparype Bo3fyxa f, = 30 °C ompefe-
Jisiercsi mo dopmyne (4.5).

4. Boiuncasiercsl, pacyeTrHas TeMnepaTtypa NOTOKa IIPOAYKTOB Cro-
paHHs B KoHBeKTHBHOM rasoxoge (°C)

9= i’.iz'i”- , (6.7)

rae ' u 9"— TeMneparypa NpoAyKTOB CrOPaHHs Ha BXOJAe B NOBEPX-
HOCTh H Ha BBHIXOAe H3 Hee.
5. Onpepensierca TemnepatypHuii Hanop (°C)

At = & — £, (6.8)

rae f, — TeMnepaTypa OxJaXJalomel cpelnl, NJs NapoOBOro KOTJa
NpUHHMaeTcsl pPaBHOH TeMmepaType KHIEHHS BOJbI INIPH JaBJEeHHH
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B KOTJI€, 4 1/l BOJOTPEAHOro — pPaBHON MOJyCyMMe TeMIlepaTyp BOAbI
Ha BXOJe B NOBEPXHOCTh HArPeBa M BLIXOJE H3 He€, °

6. TloxcunTeiBaeTcs cpefiHsas cCKOPOCThb HPO,IIYKTOB cropaHHs B IO-
BepXHOCTH Harpema (M/c)

__ BpVp (0 4 273)
Wy = L, (6.9)

rie B, — pacuernnifi pacxoj tonsuBa, Kr/c uan m%/c, cM. dopmyay
(4.27); F — naomajape *HBOrO ceUYeHHA A5 MPOXoja NPOAYKTOB Cro-
panus (cM. m. 1), M?; V., — o6beM npopykToB cropaHus Ha | Kr
TBEPJOTO U XHAKOro TonyauBa uiy Ha 1 mM® rasa (u3 pacuerHoit ta6a. 3.3
IPH COOTBeTcTBYWIeM Ko3dpduuHeHTe u3ObITKa Bo3ayxa); ® — cpen-
HAf pacyeTHas TeMneparypa NpORAYKTOB cropauus, ‘C (cMm. n. 4).

7. Onpepensiercd Ko3hPULHEHT TENJOOTAaYH KOHBeKUHeH OT Ipo-
LYKTOB CropaHusi K IOBepXHOCTH Harpena:

NPH NONEPEeYHOM OMEIBAHHH KOPHIOPHBIX M IMIaXMaTHBIX NYYKOB
H MHPM

Oty = OCrC Lo, (6.10)
NPH NPOROJBHOM OMbLIBAHHH

Oy = OluCyCls (6.11)

rae o; — Ko3h@HLHMEHT TeII00TAauH, ONpeae/sieMblli 10 HoMOrpamme:
NpH NONepeYHOM OMEIBAHHH KOpPHJOPHHIX NYYKOB — M0 pHc. 6.1,
NpH NONepeyHOM OMBIBAHHHM IAaXMAaTHBHIX [Y4YKOB — Nno puc. 6.2,
IPH DPOJOJHLHOM OMBIBAHHH — N0 pHC. 6.3; ¢, — MoONpaBKa Ha YHUCJO
pAfoB Tpy6 MO XOAYy NPOAYKTOB CIOpaHHUs, olpejeJisiercsd NpH IO-
nepeyHoM OMBIBAHHH KOPHIOPHBIX IyYKOB — no pHc. 6.1, npu mo-
nepeyHoM OMBIBAHHH IMaXMAaTHHIX OY4KOB — no pHc. 6.2; ¢; — mo-
npaBKa Ha KOMIIOHOBKY INy4YkKa, OIpefeJsercs: I[pH MNonepeyHoM
OMBEIBaHHH KOPHAOPHHEIX NYYKOB — MO puc. 6.1, npu mnonepeyHom
OMBIBAHHH HIaXMaTHBIX NYYKOB — MO PHC. 6.2; ¢y — KOahPHUHEHT,
VUHTHIBAIOM KA BJAHAHHE H3MeHeHHA (H3HYECKHX NapaMeTPOB IOTOKa,
onpepessieTcs: MPH NONEpeyHOM OMBIBAHHH KODHAOPHBIX NYYKOB
Tpy6 — no puc. 6.1, npu nonepeyHoM OMBIBAHHH IIaxMaTHBHIX NyY-
KOB Tpy6 — mo puc. 6.2, npd npoAOJbHOM OMBIBaHHH TPy6 — Mo
puc. 6.3; ¢, — nompaBKa Ha OTHOCHTEJBHYIO IJWHY, BBOJAHUTCS IPH
l/d <50 B csiyuae mpsaMoro Bxofa B Tpy6y, 6e3 3aKpyr/jeHHs; npu
NPOJOJHHOM OMBIBAHHH TNPOAYKTAaMH CropaHus IONpaBKa BBOJAHTCH
IJIsT KOTeJNbHHIX NYyYKOB M He BBOAMTCH ans wHpM (cM. puc. 6.3).

8. BriyHcasercs cTeneHb YepHOTH a30BOr0 NMOTOKA MO HOMO-
rpaMme puc. 5.6. IIpu 3ToM He06XOAMMO BHIYHCJIHTD CYMMapHYIO ONTH-
YeCKYI0 TOJIIHHY

kps = (Rry + koqlt) ps, (6.12)

rae k., — kodbdulueHT ocnabneHus Jy4yel TPeXaTOMHBIMH Ta3aMH,
onpesiessieTCs B COOTBETCTBHH C yKasaHHAMH § 5.2, n. 6; k;;— Koad-
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Puc. 6.2. Kospuurent TennooTaadn KOHBeKLHeA NPH NONEPeYHOM OMHIBAHHH liax-
MaTHBIX TJaAKOTPYGHBIX NYYKOB

buimeHtT ochabieHus Jydefi 30J0BBIMM YacTHLIAMH, Olpejessercs
no puc. 5.5 npu cKHUraHHuM TBepAOro TOIVIMBA B NBLIEYTOJBHHX TON-
KaxX; NpH CXXHTAaHHH rasa, XXHJAKOro H TBepJoro TOIJIMBA B CJOEBBIX H
daKesbHO-CNOEBHX TONKAaX NPHHHMaercs R;; = 0; B — KOHLEHTpa-
LISl 30JI0BHIX 4acTHI|, 6epercd M3 pacueTHoi Tabna. 3.3; p — JAaBJI€HHE
B rasoxojie, AJs KoTJoarperatoB 6e3 HaalyBa NPHHHMaeTCsi PABHEHIM
0,1 MIla.
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Puc. 6.3. KosddHIHenT TenaoOTAauH NpH NPOROJILHOM OMBIBaHHH IS BO3AyXa H
NPOAYKTOB CropaHHs

[Tpu oxJaxAeHHH NPOAYKTOB CropaHHsA H Bosnyxa &, = cd)claﬂ, Bt/(M%* K); npH HarpeBaHHH
BOSAYXa Oy = C&;Cl“nv Bt/(M? K)
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By /(Hz, K) Puc. 6.4. KoapdpunuenT remnoornaun

—— H3JTy4YeHHeM
550 Oy Temnepamypa cmewku, °C / / / V Y
500 1000 W
950\\\5/7/7 "/ / TonmuHa  HM3JyYaiomero
450 ggg I~/ // / cJIOsi /sl TJIaZKOTPYOHBIX myu-
800\\\g%/ // // //| xoB (m)
400 7501 = /// // i 4 58
~ _ 192
w N =0 (wE )
350 650> A LS
AR //////// (6.13)
300 550 4 /’7’ 9. Onpenensierca Kosbbu-
%Z\ 7/ /j LHEeHT TEeNJOOTAAYH Oy, Y4YH-
250 00 YA 71/ THIBAIOIME NEepefauy TQMIOTH
200 20020 N/ H3JlydeHHeM B KOHBEKTHBHBIX
m@ ?44 4 noBepXHocTAX Harpesa,
170 // 4/ BT/(M2 . K):
160 W/ 7T/ AJIA 3alblJICHHOrO IIOTOKAa
;2‘0’ 77777 / (npu cXKHraHHHM TBEPIOTO TOIN-
130 ; / / 1/ JINBA)
A — .
: oL, = Qya; 6.14
Zg AN/Y a " (6.14)
00 ,/ /Y IJISl He3anblJeHHOro NOToKa
90 // // T T TT T (npH cXKHraHMH XHAKOTO H ra-
80 T7 77 (. =w0°c|300 500 700 — 3000Pa3HOro ToMIHBA)
70 i 10 £ £ —
o V) r ~ = _ o, = Qyacy, (6.15)
/ 7~
50 ;j/ 49 4/00 g}a z‘g’” 3‘— raie o, — Ko3ppHUHEHT Temo-
;g 74 Temnepalmypa alaaoe I— ;ﬁ;ﬁ;ﬁMgnﬁZﬂegﬁrcg Jo o
,ﬁ . Xy -_—
20 .
200 400 ' 600 800 1000 1200 feo ¢ CTENEHb YePHOTH; Cr — KO-
Temnepamypa 2a308 q)“llﬂ%ﬂz, onpeneasiercs 1o
puc. 6.4.

Jna onpenenenua o, U KodhduuHeHTra ¢, BHUHCAAECTCA TeMIle-
patypa 3arpsisHeHHo# cTeHKH (°C)

t, =t 4 Af, (6.16)

rae { — cpeiHsas TeMmeparypa OKpyXaiwomeH cpeibl, I/ NapOBHIX
KOTJIOB NIPHHMMaeTcsl PaBHOH TeMNepaType HacHIEeHHA NPH NaBJEHHH
B KOTJe, a JAJAs BOJOrpedAHbIX — NOJyCyMMe TeMIepaTyp BOJBI Ha
BXOJie B I0BEPXHOCTh Harpesa M Ha BeXofe u3 Hee, °C; At — npu cxu-
raHMH TBEPABIX M XHMJKHX TONIHB npuHuMaeTcsi pasHo#A 60 °C, npu
cxuranuy rasa 25 °C.

10. TopcuuteiBaercss cyMMmapHbii KO3QQHUUHEHT TelJIOOTAAYH OT
NPOAYKTOB CropaHMs K NOBEPXHOCTH Harpesa, B1/(m?-K),

a; = § (o + @), (6.17)

raie & — KoshdHIHEHT HCIOJb30BaHHSA, YYHTHIBAIOIIHH yMeHbIIEHHE
TeIJIOBOCIIPHATHS TOBEPXHOCTH Harpesa BCJIEACTBHE HepPaBHOMePHOro
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Tabauya 6.1. Koshdunuent Tensnosolt spdexTHBHOCTH P
NS KOHBEKTHBHHWX noBepxsocTeft marpesa *
NPH CXMFaHHH PA3JHYHBX TBEPRLIX TOIMJIHB

3HaueHue
Tonnuso

AIll u Tomue yrau 0

KamenHne, Gyphe yriad (KpoMe MOAMOCKOBHHHX M KaHCKO-aMHH- 0
CKHX), NPOMIPOAYKTH KaMeHHHX yraef

ITogMOCKOBHHR yroab 0

Bypne yram KaHCKO-aUHHCKOI'O MeCTOPOXKJeHHs, ¢pesepHuit 0
Top H ApeBecHOe TONJIHBO

Chanun (ceBepo-3anafHue, KalIMHPCKHE) 0

Ilpumeuanue J[as Bcex Tonaus, KpoMe NOAMOCKOBHOrO yras, tpefyercs
OYHCTKa KOHBEKTHBHHIX NMOBEPXHOCTeH Harpesa.

* QecTOHH NMapOBHX KOTAOB GOJNBHION MOIIHOCTH, PasBHTHE KOTe/bHBEIE NY4YKH
KOTJIOB MaJloff MOHIHOCTH, KOHBEKTHBHhLIe MaponeperpeBaTeJlH H SKOHOMaN3epH C KO-
PHIOPHHIM pacmosioXeHHeM TpYo.

r—

OMBIBAaHHSl €e NPOAYKTAMH CropaHHs, YaCTHYHOrO NpOTEeKaHHS Mpo-
AYKTOB cropaHus MHMO Hee W 06pa3oBaHuA 3aCTORHBIX 30H; AN IO-
NepeyHO OMBIBAEMBIX NYYKOB NpHHHMaercd § = 1, 1/si ClOXKHO OMBHI-
BaeMHX nyuykoB § = 0,95.

11. Buiyncnsercss KosdbduuueHT Temnonepepnaud, Brt/(M?-K)

K = Yoy, (6.18)

rie P — KoabduiuueHT Tenaoso#t 3PPeKTHUBHOCTH, onpefefisieMblit U3
Taba. 6.1 1 6.2 B 3aBHCHMOCTH OT BHJa CKHIaeMoro TONJHBA.

12. Onpenensiercds KOJHYECTBO TENJOTHl, BOCNPHUHATOE IOBepX-
HOCTbIO HarpeBa, Ha | Kr cxuraeMoro TBepioro M JXHAKOTO TONJHBA
unn Ha 1 M® rasa (kIx/Rr unu KIx/m°)

KHAt
=5 T (6.19)

Temneparypuuift Hanop Af onpepensiercs Ais NPSMOTOKAa, Hepe-
KPeCTHOro TOKa C YHCJOM XOJoB OoJiee dYeThHIpeX MPH NOCTOSAHHOM
TeMnepaType OofHoO# M3 cpej (HCHapHTeNbHEE KOHBEKTHBHBIE MOBEpX-

HOCTH HarpeBa) KakK cpejgHejnorapudMuyeckas pasHOCTb TeMIle-
(o]
paryp (°C)

__ Atg— At
At = Atg , (6.20)
2,3 ngTM_

rie Afg u Aty — Gonbmas ¥ MeHbIIAas Pa3HOCTH TeMIepaTypHl Npo-
AYKTOB CrOpaHMsi M TeMIepaTypbl HarpeBaeMO#l IKHIKOCTH.
Ins wucnaputenbHO# KOHBeKTHBHOH mnoBepxHocTH HarpeBa (°C)

Af=— =¥ 6.21)
2,3 Ig ﬁ_jﬂg
7P — tgun
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Tabauya 6.2. Kospduunent tennosoft spdpexTnBHOCTH P
JANs KOHBEKTHMBHHX NOBEPXHOCTef HArpeBa mpH CXMIraHHH MA3ayTa H rasa

CKkopocTb
NPOAYKTOB 3uavenue
TloBepxuHOCTL Harpesa cropauus, ¥
M/c
Ilpu cxHraHHu MasyTa
IlepBhie H BTOpblE CTYNEHH 3KOHOMAH3epOB C OYHCT- 12--20 0,65—0,6
KO NOBepXHOCTH Harpesa Apobblo 4—-12 0,7—0,65
IlaponeperpesaTesin, pacnoioXeHHHle B KOHBEK- 12—20 0,6
THBHOH l1axTe, NpH Oo4HCTKe ApOObIO, @ TakXkKe KOpPH- 4—12 0,65—0,6
IOpHbIE MaporneperpeBaTe]i B IOPH3OHTaNbHOM raso-
xoze, 6e3 OUMCTKH; KOTeJAbHBIE NMYYKH KOTJIOB MaJoRk
MOIIHOCTH, (hecToHBI
DKoHOMali3epbl KOTJIOB MaJOf MOIIHOCTH (NpH TeM- 4—12 0,55—0,5
nepatype Boasl Ha Bxoze 100 °C u Huxe)
[lpu cxkHranuu rasa
[lepBble cTymeHH SKOHOMal3epoB H OJHOCTYMeHYa- — 0,9
THIe 3KOHOMal3epbl, B TOM YHC/e [JIaBHHKOBbIe H pel-
pHCTHIE, TIDH TeMIepaType NPOAYKTOB CTOpaHHMsS Ha
Bxoze B HUX ¥ < 400 °
Bropele cTyneHu skoroMafizepoB, naponeperpesa- —_ 0,85

TEJIH M ApYrHe KOHBEKTHUBHEIE NOBEPXHOCTH Harpesa,

B TOM YHCJ€ NJABHHKOBbIE H peGpUCThHIE, MPH TeM[ie-

patype NpOAYKTOB CrOPaHHS HA BXOJE B HHX >
400 °C

Ilpumeuanunsna: 1. [Ipy cKHraHHH rasa nocjie CXKHIaHHMS Madyta Koad-
bHuuHeHT TemsioBolt 3dhdeKTUBHOCTH NpPHHHMAETCH CPeJHHM MEXJY 3HAueHUSMH AJif
rasa u MazyTta. 2. Ilpy cokHraHuu rasa nmocje CXKHTaHHS TBepAOro TOmIHBa (6e3 ocra-
HOBKH KOTJ1a) KO3(ppHuHeHT TemioBolt 3(h(PEeKTHBHOCTH NPHUHHUMAETC KaK LS Tsep-
Joro TomJuBa (cM. Taba. 6.1). 3. Dosbuwnit KoadxpuuHeHT TenoBoH 3(pdeKTHBHOCTH
[pUHAMAeTCH I/ MeHbluell CKOpPOCTH.

rae tyun, — TeMIepaTtypa HachlllleHHS NPU JaBJEHHH B NapPOBOM KOTJe,
onpejesnsiercsi U3 TaGMHL IJA HACHIIEHHHX BOAAHBIX mapoB, °C.

Eciu pansa npsaMoTOKa, npOTHBOTOKA, NEPeKPECTHOrO TOKAa ¢ YHC-
JIOM XonoB 6oJiee YeThHIpeX NpPH MOCTOSIHHOH TeMmnepatype OXHOH H3

cpel (ucnapuTe/bHLEIE KOHBEKTHBHHE OBEPXHOCTH HArpesa —A—tﬁ— <K
M

< 1,7), To TeMnepaTypHuIit Hanop MoXeT GHITL ONpeleseH KaK cpel-
HeapudMeTHYeCKoe pas3HOCTEeR TeMmepaTyp:

At = ot She (6.22)

13. Ilo npHHATEIM IBYM 3HaUeHHSM TeMnepatypsl $1 ¥ ¥]; v noJay-
YeHHBIM JIBYM 3Ha4eHHsIM Qg U Q, NPOH3BOLHTCA rpaduyecKass HHTEP-
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Puc. 6.5. I'paduueckoe onpeneseHHe pacueTHON TeMneparyphl

nonauMs AJA ONMpele/ieHHs TeMINeparypsl MPORYKTOB CropaHHf NOC/e
noBepXHocTH Harpepa. Il 3TOro CTPOMTCS 3aBHCHMOCTD Q= f(8"),
nokasaunass Ha puc. 6.5. Touka nepeceyeHusi NPAMBIX YyKAKET
TeMneparypy NPOAYKTOB CropaHus ﬁ}”,, KOTOPYIO CJefoBatc Obl NpH-
HATb Ipd pacuere. Eciu 3HaveHde Op oTJHYaeTcs OT OAHOro H3 MpH-
HATHIX NperBapUTEJbHO sgauenull 9 u 97 He Goaee ueM Ha 50 °C, 1O
AJISl 3aBepllieHusi pacdeTa HEOGXORHMO MO 0}, NOBTOPHO ONpeneHTh
ToMbKO Q., COXpPaHMB NPEXHHA KO3hOdHIHEHT Tenaonepenady. [Ipu
GoJblleM PACXOXKASHHH 3aHOBO ONpeZe/sercs KoahpULHEHT TemnJo-
mepefaud AJs HaHIeHHOH TeMIepaTyphl Up.

6.2. PACHET KOHBEKTHBHDbIX MMAPOINEPETPEBATEJIEN

Pacuer napomeperpeBatesis MoxeT ObITb KOHCTPYKTHBHBHIM HJIH
noBepouYHbIM. KOHCTPYKTHBHBIA pacyeT BHINOJHSETCA MPH CO3AAHHH
HOBHIX NapOBHIX KOTJOB B KOHCTPYKTODCKHX GIOPO 32BOJOB-H3rOTO-
BUTEJIEH.

[IpM TpPOEKTHPOBAHHH M IKCIIyaTaliHM KOTEJbHBEIX yCTaHOBOK
yamle BCEro MPUXOAMTCA BBHIMOJHSAThL NMOBEPOUHHM pacyeT mapomnepe-
rpeBatesis. 3ajayell pacueTa B ITOM caydae ABJASETCA ONpEAETEHHE
TeMnepaTyphl NPOAYKTOB CropaHus [ocJe maponeperpepares M Bhl-
qBJIeHHe BO3MOXKHOCTH NpPH MMeouleficss NOBepXHOCTH Harpesa Napo-
neperpesaTensi NOJYYHTh HEOGXONHUMYIO TeMNeparypy TNEperperoro
napa. Eclu B pe3ysbTaTe pacyera BBIABMUTCS, 4TO CYLIECTBYIOLIA
[OBEPXHOCTL HATpeBa laponeperpeparelis He O0ECHEUHT Heo6X0AUMO#H
TeMIIEpPATyPHl MeperpeToro napa, To NOJMHBl GhiTh paspaboTaHbl COOT-
BeTCTBYIOUIHE MEDONPUATHA M BHeCeHHl KOPPEKTHBH B UEPTERH
NOBEPXHOCTH Harpesa mapaneperpesaress. ‘

[TocsefoBaTes ibHOCTh pacyera naponeperpesaresisi 3aBHCHT OT
pacOJIOKEHHs ero B Fa30BOM TPaKTe KOTEJLHOrO arperara, criocoba
peryJHpoBaHus TeMIepaTyphl meperpepa napa H CXEMBl BKJIOUCHHI
peryJsitopa neperpesa.
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Puc. 6.6. CxemMn KOHBeKTHBHHX Tnaponeperpesatefeff: & — mpoTHBOTOYHas; 6 —

npsiMoTouHas Ge3 NMapOOXJIAAWTeNs; 8 — C NOC/AefOBaTe/IbHO-CMELIaHHHM TOKOM Ge3

MapooXJajuTesisi; ¢ — € TOCJAeROBaTeNbHO-CMEIIAHHBIM TOKOM H MNapoOXJAajHTeseM,
YCTaHOBJEHHHM Bpacceuky

1 — Bapalan KoTna, 2 — KOANEKTOP IePerpeToro napa; § — aMeeBHKH NaponeperpeBaTeNs;
4 — noBepXHOCTHRA HJAH BNPHCKUBaIOWHA napooxaanutens; I, I/l — wacTH naponeperpesa-
TeAs MO JBHMKEHHIO IIPOAYKTOB CrOpaHHS

JJ1s1 npoMBIMJIEeHHBIX NAapOBLIX KOTJIOB, KaK NPaBUJio, PUMEHSIOT-
c5 KOHBEKTHBHLIE IapoNeperpesaTe/iu, paclooKeHHble nocse ¢pecToHa
HJIH NepBOro KOHBEKTHBHOrO mny4kKa Tpyl6 MNOBepXHOCTH Harpesa,
/1 oJydeHHsi neperperoro napa ¢ temneparypofi go 450 °C. Ilapo-
Bhle KOTJIBl HH3KOrO JaBJjieHusi OORIYHO BhIpAGaTHIBAIOT Nap C TeMIe-
patrypoil okosio 250 °C u He uMeloT peryJsTopa neperpeBa. [laposuie
KOTJbl ¢ AaByeHHeM 4 Mlla BoipaGarmiBaior neperpernlil map C Tem-
nepatypo# okosio 450 °C M ¥MeIoT NOBepXHOCTHBIE MJIH BIPHICKHBAIO-
e NAapoOXJafuTe/]H, YCTAHOBJEHHHe Bpaccedky. B cooTBercTBHH
C STHM HHXE paccMaTpUBaeTcs INOCJeJOBaTeJbHOCTh pacyera napo-
neperpesare/iefi, NOKa3aHHEIX Ha puc. 6.6.

Pacuer KOHBEKTHBHOTO NapomeperpepaTetisi, HMEIOIEro NOBepX-
HOCTHBHI® HJIH BHNPHICKHBAIOIIMA NapoOXJafHTel]b, YCTAHOBJEHHLIH
Bpacceyky, KaK noxKasaHo Ha puc. 6.6, 2, NpOH3BOAUTCA IO YACTSM.
CHayasia pacCuHTHIBaeTcsi nNepBasi IO XOXY INPOAYKTOB CropaHHus
qacTh.

Pacuer nepso#l no xoay npoAyKTOB CrOpaHHS YacTH Iaponeperpe-
BaTeJil IPOH3BOAHTCS B TaKOH IMOCJENOBATEJbHOCTH!
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1. Ilo umeromuMca yepTexKam ONpefeSUTh MJIOUIAAb MOBEPXHOCTH
Harpesa nepBOM YacTH mapoleperpesartesisi, OTHOCUTEJbHLIH HONEpey-
HEIH ¥ npoRoJAbHEIH war Tpy6 (S,/d, S,/d), pacnonoxenne Tpy6 (wax-
MaTHOe HJH KOPHUJAOPHOe), MJIOHIajhL MKHBOTO CeYeHUs A1 NPOXOAA
NPOLYKTOB CropaHHsi ¥ napa.

2. Bufparb OCHOBHHIE pacyeTHrle mnapaMeTpul: TeMneparypy
NPOLYKTOB CrOpaHHS Ha BXOfe B napomneperpeBartesb ¢’ (6epercs u3
pacyera mpeinlAymiei NOBEpXHOCTH HarpeBa), AaBjeHHe, TeMmIepa-
TYpPY ¥ SHTa/bIIHIO NEpPerperoro napa. 3afaTbCsl TEMJIOBOCHPHATHEM
napooxaamurens Aip, = 60--85 xIxK/Kr.

3. 3ajgaTbca JABYMs TeMIepaTypaMH TNPOLYKTOB cropaHus €7
nocjie NepBOH yacT¥ naponeperpesaressi. B nanbHefilieM Bech pacyer
BLIMOJIHUTh TPH ABYX TeMOeparypax NPORYKTOB CropaHus.

4. Ilna nByx BHIGpaHHHIX TeMmepaTyp HpPOAYKTOB cropaHus 07
ONMpeAe/]UTb TEmJOoTy, OTAAHHYI0 TNPOXYKTaMH CropaHuss napy
(xIx/kr wau kJIx/M3),

Qs =(I' — I' + Acgnlope), (6.23)

rae Aann — mpHCOC BO3AyXa B ra3oxop mnapomneperpeBarensi; Idpe
onpegensiercs no ¢opmyJe (4.5).

5. BHIYHC/IUTL 3HTANbNHUIO NMapa Ha BHXOAE U3 NapOOXJajguTelNs,
NPUPABHSAB TEMJOTY, OTHAHHYIO TPOAYKTaMH CropaHusi, TeJOTe,
BocrnipuHaTofi napoM (kIDk/Kr),

i;,m = ine"_ Qng ’ (624)

rie ip, — SHTAJbMIMS Neperperoro mapa, OeperTcs N0 AABJEHUIO U

At = (.PAt”pr, °f

L\la\zpo;f l T T A 1A
N3\ Lo s S A AV LA T2
2 \ y NS4 4 D
N AL ST TNAS pAE
\4‘( N //\ AT VA A LA
Z4s Sy717 WA B
) NI L Ll AFAAAL LA A W PdARY
X iN / [ //, / yall I e ) N
ANAWY v / dRxd P N
L NN M VIV O4N PAREP )
ANH AN 20,9 04Ps o
A A XX o W
' WA XA T T 1025 -l
// /// // ] [}
- 1% C 1T A - 0,2 1
E \l i 5;’ [ ,"r- .a———r01
1 1| A—11 p=
¢ INERAC T R=5f

09 092 09 09 096 1010 02 04 06 08 10 l1,2 14 16 18 20 22 24
Puc. 6.7. Homorpamma mis o‘:}geﬂ,enenuﬂ TeMMepaTypHOTO Hamopa MpH MociejoBa-

TeJbHO-CMe HHOM TOKE€ TMDOAYKTOB CropaHuns
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TeMIeparype u3 TaGJHI[ BOEAHHX napos, kJIk/kr; B, — pacueTHuIA
pacxojx TomiuBa, onpefenserca no dgopmyiae (4.27), kr/c.

6. M3 Ta6nun A/ BOASIHEIX NapoB MO 3HAUEHHUAM 3HTANbIHH H
JaBJjieHUs1 HalTH TeMnepaTypy napa nocje [apooXJaguTelis.

7. Onpegenuts TeMmnepaTypHHE Hanop. [Ipu nocneposarefpHO-
CMeIlaHHOM ToKe (puc. 6.6, ¢ u mepBas yacTp naponeperpeBaresisi Ha
puc. 6.6, 2) Temneparypuui#i Hanop (°C) onpejensieTcss BhIpaxeHUEM

Atye = lPAtin, (6-25)

rie Atp,, — TeMmepaTypHHH Hamop NP NPOTUBOTOKE, ONpefesiseTcs
no ¢opmyse (6.20); P — koadpdunUeHT nepecueTa OT NPOTUBOTOYHOH
CXeMHl K [OCJeJOBaTe/ibHO-CMelllaHHOMY TOKY, ONpejessiercss Mo
HOMOrpamme, NpuBeAeHHOH Ha puc. 6.7.

[Tpu npsiMOTOKe TeMnepaTypHHE Hanop onpefensercsa no popmyse
(6.20).

Jns nosb3oBaHWsi HOMOrpamMmoli, nokasanHHo#t Ha puc. 6.7, BH-
TUCIAIOTCA Oe3pasMepHEIe ONpefessiomue NapamMeTpH:

A = Hg../H; (6.26)
e

P = T—7 (6.27)

R=2=7, (6.28)

rie H,,u — NOBepXHOCTL HArpeBa, B KOTOPOH OCYIIECTBJAETCS
npsAMOTOK, M?; H — mnoJiHasi NOBepPXHOCTh HArpeBa PAacCYUTHIBaeMOM
yacTH naponeperpepatens, M?; ¢’ u 0" — TeMneparypa npOLYKTOB
CrOpaHusi Ha BXOJe H BBIXOJe PACCYUTHIBAEMOH 4YacTH NOBEPXHOCTH
HarpeBa mnaponeperpesatedsi, “C; ¢’ u {" — TeMmneparypa napa Ha
BXOfe W BLIXONe PAcCUMTHIBAEMOH 4YacTH MOBEPXHOCTH HArpesa napo-
neperpesaress, °C.

8. IloacuuThiBaercs cpefHsisi CKOPOCTp NPOAYKTOB CrOpaHHus B ra-
30X0fe mnapomneperpeparess (m/c)

. — BoVr (8 +273)
r="F.273 "

(6.29)

9. Onpenenuts KO3OPULHEHT TeNJOOTAAYH KOHBeKIHeR (o).
[Tpn nonepeyHOM OMBIBaHHWM KOPHUACPHBIX M IIaXMATHHIX MYYKOB TPYO
KoapdbuuMeHT TemjaooTAayu onpepesnsierca no dopmyie (6.10).

10. BrluncauTh pacueTHYIO CKOPOCTb apa B 3MeeBHKax Mapomnepe-
rpeBartesis (M/c)

wy = Du,/f, (6.30)

rie D — pacxopn mapa, Kr/c; U,, — CpelHuH yleJbpHHE# o6beM mapa,
M3/Kr (onpepesisiercss U3 TaGJauI BOASHBIX NAapoB NPH cpeiHeapubMe-
THYECKHX [aBJeHHHW M TemmepaType Napa DacCYMTHIBAEMOH | YacTH
naponeperpepartesis); f — NJOLUAAb KUBOTO CeYeHHs JAA NPOXOoia
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Kospguyuenm mennoomdayu

Puc. 6.8. Kospduuuent TemrooTraun KoHBeKIHell OT NPOAYKTOB CrOpaHHsS K Nepe-
rpeToMy napy NpH NMPOAOJBHOM OMBIBAHHH 3MeeBHKOB MapomneperpeBarens

napa, M?; f = 0,7856d}42; dpsx — BHyTpeHHHI juamerp TpPy6 mnapo-
neperpesaresisfi, M; 2 — YHCJIO Napa/jie/bHO BKJIIOYEHHHX TPYO.
11. TloacunTtaTth Ko3bdHULHEHT TENJI00TAaYM OT CTEHKH K mapy,

B1/(m2. K),
Ay = Quly, (6.31)

rhe oy — K03b(dHIHEeHT TeNJIO0TAAYH, onpejesisieMulil 13 HOMOTPaMMBI,
NoKa3aHHOH Ha puc. 6.8, no cpeiHNM 3HaUYEHUSIM CKOPOCTH, AaBJieHHs
¥ TeMmepaTypel napa B pacCYdTHIBaeMON 4acTH NapoleperpeBaTelisi;
¢q — NONPaBOYHHH KO3(pduLMEeHT, onpeessieMHil No KPHBOH, MOKa-
3aHHOH Ha puc. 6.8.

12. Halitu cTenmeHb YepHOTH Ta30BOr'0 NOTOKAa B COOTBETCTBHH
c ykasanusamu n. 8 § 6.1 (pekomeHayeMuIfi IOPANOK pacuera KOHBeK-
THBHbIX TNOBepXHOCTel Harpesa).

13. BruHC/IHTbL TeMneparypy CTeHKM TPy6 mnapomneperpesatelis,
NpYHYMaeMyl0 paBHOH NPH CHKHUIAHUM TBEPAOro H XKHAKOTO TOMJIHBA
TeMreparype HapyXHOro cJosi 30J0BHX OTJOxkeHHH Ha Tpybax (°C)

t=t+ (e + -&1—) %o (6.32)

rje ¢{ — cpefHeapudMeTHyecKOe 3HayeHHEe TeMIePaTypH Napa B pac-
CYMTHIBAEMOH 4YacTu mnapomneperpeBatensi, C; & — KoadduuueHT 3a-
rpasHeHus, m2-K/Br (ana naponeperpeBateliel ¢ KOPHIOPHHIM H
IIaXMaTHHIM DaclnoJioKeHHeM TPY6 NPH CXKHMAHWUH KHUAKHX TOMNJIMB
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npunumaercs & = 0,00257; pns naponeperpesareseli ¢ KOPHAOPHBIM
pacnoJioxeHHeM Tpy6 NpH CXHraHHH TBepAnX Tonjaus e = (0,0043).

[Ipu cxkuraHuu rasoo6pasHOro TOIJIHBA TeMIepaTypa 3arpsi3HeH-
HOo#l cTeHKM Tpy6 mnaponeperpesarens (FC)

{, = t + 25, (6.33)

rie ! — cpeaHeapudMerrHdecKoe 3HageHHe TeMIeparTyphl napa B pac-
CUMTHIBAEMOH d9acTH MaponeperpeBaTeis.

14. OnpegenuTs  Ko3bbHUHEHT  TenJOOTHAYH  HU3JydeHHEM,
Br/(mM?- K):

A/ 3aMblJIEHHOTO NOTOKa (MPH CXHWMAaHHH TBEpPILIX TOMJIMB)
Oy = Oy, (6.34)

IJisT He3amblJIEHHOr0 MOTOKa (NpH CXKWTaHHH MHAKOrO ¥ raso-
06pa3Horo TOMJIUBA)

Oy = Qylrd, (6.35)

TRe o, — KO3GPHUUMEHT TemJOOTAAYM W3JydeHHeM, Olpenesnsercs
13 HOMOTpPaMMbl, NOKa3aHHOH Ha puc. 6.4; ¢, — nmonpaska, BBoAHMAS
IIPH OTCYTCTBHH 30JIOBBIX YaCTHIL B IPOAYKTaxX cropaHus (cM. puc. 6.4);
@ — cTeneHb YEepPHOTH NPOAYKTOB CrOPaHHS.

15. Tloacunrate Ko3bdpHUMEHT TENMJOOTAAYH OT NMPOAYKTOB Cropa-
HHSL K CTeHKe TPy6 mnaponeperpeBarens, Br/(m?:K),

o = § (ax + ay), (6.36)

rie § — Ko3bbHIMEHT HCNOJB30BAHUS (AJS NONepedHO OMEIBAEMBIX
NYYKOB TPY6 KOHBEKTHBHEIX NapomneperpeBateieli npuHUMaeTcs § =
= 1); ag — Ko3pPULUHEHT TeNnJOoOTAayd KOHBeKIHeHd OT MPOAYKTOB
cropaHusi K mnoBepxHocTH Harpesa, B1/(M?-K), ompemensercs mno
n. 7 § 6.1.

16. Onpegennts KoabduuUeHT Tennonepeiaun. (a8 maxMmaTHBIX
¥ KOPHJAODHBIX MYUYKOB TPyO NMpH CXKHTaHHH rasa M Ma3yTa, a TaKike
KOPHAOPHALIX NMYYKOB NMPH CXKHULAHHH TBepAoro tomausa, Br/(M?.K),

—_ pory

K= I+ oy/e, ° (6'37)

rie P — koadpbHuueHT TennoBoH 3(GheKTHBHOCTH, NPH KOPUAOPHOM

pPACNoJIOKEHHH TPY6 U CXKHCAHHH TBEPAbIX TOMJHWB ONpenessieTcs H3

ta6n. 6.1; npu cxuraHuu rasa npunHumaercss P = 0,85; npu cxkura-
HAH Ma3yta ¢ o, > 1,03 ¢y onpepensiercs u3s tabn. 6.2.

17. BpIYHC/IHTD KOJHYECTBO TEMJIOTHI, BOCOPHHSTOE Naponeperpe-

BateseM (KIx/kr unm kIx/m%),
KH At

QT = 103‘Bp . (638)

18. Ilo nmpuHATHIM ABYM 3Ha4eHHSIM TeMNepaTypsl U NOJYdYeHHBHIM

3HageHUAM Qs ¥ Qp DPOHU3BOAUTCA rpadudecKkass HHTEPHOJALHUA

IJIs ONpelesieHHs] TeMOEpaTyphl NPOAYKTOB CropaHus nocJje napo-
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neperpeBatensi. Merop rpaduueckoii MHTEPNOJAUMH NOZPOOHO omnU-
cad B § 6.1 (m. 13, puc. 6.5).

19. Io HakmenHo#t temneparype O, u ypaBHeHuio (6.23) onpene-
sntb Qg, a U3 ypaBHeHus (6.24) — 3HTaANAbNHIO Mapa Ha BLIXOAE H3
MapoOXJafuTelNsa in,. Ha 3TOM pacyer mepBOH yacTd maponeperpesa-
TeJisl 3aKaHYUBaercs.

Pacuer BTopofi (m0 X0Ay NpPOLYKTOB CrOPaHHs) YacTH maponeperpe-
BaTteJsJifl, UMEIOUero napooxJajuTesb, BKJIOUEHHHH BpacceuKy, H pac-
yeT nmaponeperpebatesieli 6e3 mapooxJaiuTresied, cXeME KOTOPHIX MO-
Ka3aHe Ha puc. 6.6, a—e, npou3BOAUTCA B TaKOH NOCJeROBATE/Nb-
HOCTH:

1. Ilo yeprexxaM omnpeiesuTh NOBEPXHOCTH HarpeBa BCero napo-
neperpeBaTesisl WJAM PacCUMTHIBAEMOH BTOPOH YacCTH, OTHOCHTEJbHBIE
mard Tpy6 S,/d u S,/d, xapakrep pacnojioxeHus Tpy6, mnJaomanb
XKHUBOTO CeueHHs IS NPOXOfa NPOAYKTOB CrOpaHusl U mnapa.

2. Bui6paTh OCHOBHHIE pacueTHhle MapaMeTphl: TeMIepaTypy mpo-
AYKTOB CrOpaHHs Mepef MapolneperpeBaTesieM HJHM nepej 4acTbio ero
(6epercsi u3 pacyeTa NpeAbifyilefl MOBEPXHOCTH HarpeBa), AaBJieHHE,
TeMNepaTypy ¥ SHTaJbOHIO NMepPerpeToro napa (Wiy 3HTaNbIHIO Nepe-
rpeToro mnapa mnocje BTOPOM YacTH Naponeperpenaresis).

DHTajbNUsl mNapa Nocje BTOPOH 4YacTH NaponeperpesaTesis

(s Ix/xkr)
o = ino 4 Adno. (6.39)

3. W3 rabunun 1515 neperpeTnlx NapoB NO BeJIMYHHE i, U AABJEHHIO
nmapa Ha#lTH TeMmepaTypy Neperperoro napa nocje BTOPOH YacTH
naponeperpesaresis.

4. Onpegenuth TenoBOCHpHsTHe Naponeperpesartesisa (KJI[xK/kr
win KJIx/m®):

6e3 mapooXJafuTesns

D . .
Que = E; (ige — Ln); (6.40)

C NMOBEpXHOCTHHIM NapooxJajuTeseM (OpH pacyeTe BTOPOH YacCTH
naponeperpesaresis)

D ,. .
Qne = r(tno — ln); (6~4l)
P
C BIPBICKHBaIOWHUM NapoOOXJjaJguTeNeEM
D—AD,. .
Que = 2522 (110 — i), (6.42)
p

rie ize — 3HTaNbOHA TNeperpeToro mapa, KJIDK/KT; in, — 3HTa/AbOHSA
nmapa nocje BTOPOH yactu mnapomneperpeBatens, kJxk/kr; D — pac-
X0jJl meperpeToro napa, Kr/c; B, — pacxoa tonausa, M¥/c uau Kr/c;
AD — pacxoJl oxJaxjapouel Bogbl Ha BNPHCKUBAOWMH NapooxJia-
AMTeJb, Kr/C.
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Pacxon Boan Ha BHpLICKHBAaOWMA napooxJagurend (Kr/c)

AD = D —Almo__| (6.43)

imo — ix

rie iy — SHTaJbOMs BOMH, NOJaBaeMOi B mapooxJaiurelns (npH
BIPLICKE «COGCTBEHHOTO KOHJEHCATa» napoBOrO KOTJAa ompelensiercs
nmo TaGnuuaM BOAAHHIX NMapoB AJIA JaBJeHus B KOHAeHcAaTope).

5. U3 ypaBHeHus TenJoBoro GajaHCa ONpefe/HTb 3HTAJbIHIO
MPOLYKTOB CropaHus nocJse BCEro naponeperpesaress HJIH ero BTOpoH
yactu (Kx/kr uau kJIx/m?)

Fon = o — 22 — Aanal?, (6.44)

rae [, — 3HTAAbOWA NPORAYKTOB CrOpPaHus Nepex napomneperpeBa-
TeJeM, H3BeCTHa H3 pacueTa Npeiplayuiedi MOBEpXHOCTH Harpeaa,
k/x/kr wan kIx/M3;, ¢ — KoabbHuUMEHT CoOXpaHeHHS TENJOTH,
onpezmenserca no dopmyne (4.28); I3 — sHTaNbMHA TEOpeTHUECKOro
o6bemMa BO3ZyXa, onpegeasierca no dopmysae (4.5); Qne — Tenaoroc-
NpHATHE MaponeperpeBaTessl WJH €ro 4YacTH.

6. [lo BequunHe I;;, u3 Ta6a. 3.5 mpu kosdduuBeHTEe H3OLITKA
BO3JyXa IIOCJIe NaponeperpeBarelii ONpPEAeNUTb TeMNeparypy Impo-
AYKTOB CrOpaHHsl [OCJe Naponeperpenaress.

7. Tlpu pacuere BTOpO# YacTH maponeperpeBare/isi Ko3(puUHEHT
. TelJIonepefladyd CcJlefyeT NPHHHMaTb DaBHBIM KO3G(DGHUHEHTY TenJo-
nepefayu, pacCUYHMTaHHOMY /5 mepBo# yacTd. B ocranbHBIX caydasx
pacuer Ko3adhdbHIHEHTa Temjonepefauyd BHINOJHSITH B IIOCJEJOBATE/b-
HOCTH, ONMUCAaHHON NpH pacyeTe NepBOH YacTH NaponeperpeBaTesist
(m. 8—16).

8. B 3aBHcHMOCTH OT CXeMHl B3aHMHOTO JABHXKEHHA MNPOAYKTOB
CrOpaHUSl U [apa oNnpele/UTh TEMIepaTypHBIA HaNOp: NPH MPOTHBO-
TOKe H mpsMoToke mo dopmyJte (6.20), npu nocregoBatesbHO-CMe-
waHHOM ToKe mo ¢opmyne (6.25).

9. Tlo ypaBHeHuio Tenjionepefiauyd ONpeReJHTL TENJOTY, BOCIPH-
HaTyio napoueperpesateteM (KJxk/kr uau x[xk/m),

KHAtL
10. TlpousBectn cpaBHeHHe TeNmJIOBOCOPUITHH mnapomneperpena-
Tens1 Qr B Qe (B MpoleHTaXx), onpeaensieMbiXx Mo ypaBHeHusM (6.45),
(6.40)—(6.42):

AQ =

Qr
o - 100. (6.46)

Ecnu pacxoxieHue mexay Q, ¥ Q. cocraBjasier He Gonee 2 %
(TpH OTCYTCTBHM napooxJajgutess He Gojee 3 %), pacuer mapomepe-
rpeBaTessi CUMTAETCH OKOHUEHHBIM, TaK KaK CYUIeCTBYIOIasA NOBepX-
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HOCTb HarpeBa ofecneddT HeOOXOAHUMYIO TeMmepaTypy Neperperoro
napa.

B mnpoTHBHOM cJiyyae cJiefilyeT ONpellesiiTh HeoOXOAUMYIO ILJIO-
malb NOBEPXHOCTH HarpeBa BCEro naponeperpesarteliss HJIH ero BTOpoO#
yacti (M?)

Hr — 103Bane

= e (6.47)

YMeHblIEHHE TOBEPXHOCTH HarpeBa napomeperpeBaTessl HJH €ro
BTOpPOA 4YacTH MOXeT OhITh IOCTHTHYTO YKOpauHBaHHEM 3MeeBHKOB
WK yIaJjeHHeM (BhIpe3Ko#l) OoTHesNbHBIX 3MEEBHKOB, a TaKXKe TOPKpe-
THPOBaHUEM 3MeeBHKOB. [IpH ynajneHHH 3MeeBHKOB 006pa3oBaBILMeCs
KOPHJAOpH! JAOJ/KHEI ObITb 3aJioKeHhl OTHEYNOpPHBEIM KHPIHYOM, T. €.
Jlomaab XKHBOTO ceYeHHs W NOMepeyHblll Llar 3MeeBHKOB S; JOJIKHB
6bITh CcOXpaHeHbl MNpeXHHMH. YBeJHYeHHEe [OBEPXHOCTH Harpena
naponeperpeBaTesis HJIH ero BTOpPOA YacTH MoxeT ObITb AOCTHTHYTO
YIJIUHEHHEM 3MeeBHKOB,

6.3. PACHET BOIOSIHBIX 3KOHOMAW3EPOB

B npoMuim/ieHHRIX NapoOBBIX KOT/AX, paloTalOUX NPH JAaBJeHHH
napa no 2,5 MIla, yame Bcero npHMeHsIOTCA UYYTyHHBIe BOJIsiHbIE
3KOHOMafi3epbl, a NpH OoJsblueM JaBJeHHH — cTajbHbie. [Ipy 3toMm
B KOTeJbHEIX arperatrax TrOpPH30HTAa/bHOH OpHEHTAUHH NPOH3BOAHU-
TeJIbHOCTBIO 70 25 T/4, HMEIOWMX Pa3BHTbie KOHBEKTHBHLIE TIOBEPXHO-
CTH, YacTO OrpaHHYHBAIOTCA YCTAaHOBKOH TOJbKO BOASHOTO 3KOHO-
Maili3epa. B KoTeJqbHBIX arperatax NaponpoH3BOJAUTENBHOCTbIO 60-
Jee 25 T/4 BepTHKa/JbHOH OpPHEHTAIMH C NBLIEYTOJbHEIMH TONKaMH
nocJjie BOAAHOTO 3KOHOMal3epa Bceria yCTaHaB/JHBaeTCsd BO3AYXO-
nogorpepartesib. [Ipn cxKUTraHUH BHICOKOBJIaXXHEIX TOMNJIUE B NbLJICYTOJ/b-
HeIX TONKaxX NpHMeHsieTcsA JBYXCTyneHYaTasi yCTaHOBKa BOJSIHOrO
3KOHOMak3epa U BO3JLYXONOJOTpeBaTesis.

[Ipn ycradHoBke TOJLKO BOLSIHOTO 3KOHOMai3epa peKOMeHIyercsl
TaKas nocJeloBaTe/bHOCTb ero pacuera:

1. Tlo ypaBHeHuio TenjoBoro OaJjiaHca ONpele/UTh KOJHYECTBO
remiothl (KJx/kr unu kIk/M®), KoTopoe HOMKHBI OTAATh MPOLYKTHI
CTOpaHHA NpH NPHHATOH TeMmepaType YXOAAIHX rasoB:

Qs = ¢ (Iox — Iox + Aagily), (6.48)

rie I,« — 3HTaNbNHA NPOAYKTOB CrOpaHHs Ha BXOJe B 3KOHOMafi3ep,
onpeflensiercs U3 Tabh. 3.5 mo TeMneparype NPOAYKTOB cropaHms,
H3BeCTHOH H3 pacuera npeibiAyuefi nmoBepXHOCTH HarpeBa, KJIDK/Kr
win KIx/M3; I5 — 3HTaAbNHA YXOUAWMX ra30B, ONpeieasiercs H3
tTaba. 3.5 mO NpHUHATOH B Hayajle pacueTa TeMmeparype YXOIAIIHX
rasos, KJx/kr uau kIx/mM®; ¢ — K03bdOHUIKEHT cOXpaHEHHS TeNJOTH,
onpenensiercsa no gopmyne (4.28); Ao, — npHcoc Bo3AyXa B IKOHO-
Mafi3ep, npuHuMaercs 1o Tabu. 3.1; /3 — 3HTaJAbNHA TEOPeTHUECKOTO
KOJIHUecTBa BO3JYXa, onpefieserca no gopmyne (4.5).
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2. llpupaBHuBasg TemnoTy, OTAAHHYIO MNPOAYKTaMH CropaHus,
TenJioTe, BOCOPHHATOH BOJOH B BOASHOM 3KOHOMaiizepe, onpenesuth
3HTAJbNHIO BOJAHI TMOCJE BOASHOTO 3KOHOMak3epa (KJIK/Kr):

o BpQs
log = D ‘EDII + laln (649)

rlie isx — SHTAJbNHSA BOJABI Ha BXOJe B 3KoHoMaiizep, KIIxk/kr; D —
NaponpoHu3BOAHTEJbHOCTh KOTJa, Kr/c; Dy, — pacxol npoayBodHOR
BOJHI, Kr/C.

[lo sHTanbnuu BOABI MocJje 3KoHoMaf3epa u JaBjeHHIO ee H3 Tal-
JIKIL JJ11 BOLBl H BOASHOTO Mapa ONpelesuTh TeMIepaTypy BOJLI mocJje
3KOHOMaM3epa ly. Ecsin moJsiyuieHHas teMmneparypa BOAB OKAaXKeTCs
Ha 20 °C Huxe TeMneparypwl npH JaBjeHHH B OapabaHe KotJa,
TO I/ KOT/IoB JaBjeHneM Jo 2,4 MIla xk ycraHoBke nmpuHHMAIOT 4y-
TYHHBI® BoJAHOH »3KoHoMalizep. [lpu HecobOsioneHHH yKa3aHHBIX
yCJIOBHE K yCTaHOBKe cJjefyeT NPHHATL CTaJbHOH 3MeeBHKOBBLIA BOJS-
HOH 3KOHOMa#3ep.

3. B 3aBucHMoCTH OT HanpaBJieHHUs JBHKEHHUS BOJBl U NPOLYKTOB
CTOpaHHs ONpejesuTh TeMnepaTypHHH Hamop mo ypaBHeHHIO (6.20).

4. Bri6paTh KOHCTPYKTHBHBIE XapaKTepUCTHKU NPHHATOrO K yCTa-
HOBKe 3KoHoMaMH3epa. [/ 4yryHHoro u Cra’bHOro 3KOoHOMaH3epa
BbIOHpaercs 4ucJo Tpy6 B PAAY C TaKHM pacyeToM, 4ToObl CKOPOCTH
IPOAYKTOB cropaHus Obljia B npegesiax or 6 1o 9 M/c np# HOMMHAJIBHOK
MaponpOH3BOAUTENbHOCTH KOTJa. KOHCTPYKTHBHBIE XapaKTepUCTHKH
TpyO UyryHHHIX 3KoHoMal3epoB BTH npusenenn B Tabu. 6.3. Hucso
Tpy6 B pALY A1 UYyryHHBIX 3KOHOMaH3epoB JOJIKHO OLITh He MeHee 3
u He GoJiee 10.

CraJsibHble 3KOHOMal3ephl BHIOJHAIOTCS B BHJe 3MeeBHKOB H3 TPY6
C HapyHbIM JuamerpoM 28—38 MM (ToJnuuHa CTeHKH Jo0 4 MM).
B npoMullieHHHIX KOTJiaX BePTHKaJIbHOH OpHEHTAIHH 3MeeBHKH OOLI-
YHO pacnoJiaraiorcs napauiejbHo ¢poHTY Korja. [aa Gojee Kom-
NaKTHOX KOMIIOHOBKH CTaJIbHOTO 3KOHOMaH3epa NPHMEHSIOT L1axMart-
Hoe pacnoJioXeHne Tpy6 W MHHHMaJbHble OTHOCHTEJbHHIE [Iaru
S,/d u S,/d. Tlpu 3toM oTHocuTeNbHBIA war S,/d = 2,2-+-3,5, a mu-
HUMaJIbHEIH OTHOCHTEJIbHBIH 1iar AJA OAHOHHTOYHHIX 3MEEBHKOB NpHU
XoJsiofiHOM THOKe TpYy6 S,/d = 2.

Tabauya 6.3. KOHCTPYKTHBHBIE XAapAKTEPHCTHKH TPyl
yyryHHuX 9koHomai#sepos BTH u LIKKB

JKOHO-

XapakTepHCTHKa ORHOH TDPYOH dxonomafizep BTH Mmafisep
LHKKbB

Hnuna, Mm 1500 2000 2500 | 3000 1990

[lromanp moBepXHOCTH Harpesa ¢ ra- | 2,18 2,95 3,72 | 4,49 5,50
30BOM CTOpPOHEI, M®
[Tnomaznp xuBoro ceyenus ans npo- | 0,088 | 0,120 | 0,152 | 0,184 0,21
X0a NMpPOAYKTOB CFOpPaHHuf, M2
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Yucao napaJijesyibHO BKJIIOYEHHBIX 3MEEBHKOB B I1aKeTe

. [
ny =210 (6.50)
0,785 wpd;

rie D — pacxoa Boinl uYepes 3KOHOMai3ep, Kr/c; wp — Maccosasi
CKOpOCTbh BOJBl Ha BXoJe B 3KOoHOMaisep, AoykHa Owith 600—800
Kr/(M2-¢); dgpy — BHYTPeHHHH auameTp TpyObl, MM.

5. OnpepenuTbh JeHCTBHUTENBHYIO CKOPOCTh NPOLYKTOB CrOpaHHs
B 3KOHoMaM3epe (M/c)

B,V (8 273
w, — St (6.51)

rae B, — pacueTHbl#f pacxop TomsuBa, kr/c mau M%/c; V, — o6peMm
NPOAYKTOB CropaHHs TpH cpeiHeM Ko3ddHLHeHTe U3OLITKAa BO3pyXa,
onpenensercs u3 Taba. 3.3; V,x — cpeaHeapHdMeTHYECKass TeM-
nepatypa NpOAYKTOB cropaHHsi B 3KoHoMaisepe, °C; F,, — nJomans
KHBOTO CEYeHHUS MJIS NPOXOAa NPOAYKTOB CrOpaHusi, M2.
[Inomanp KHUBOro cedyeHHs IJs I[POXOAA IMPOAYKTOB CrOpaHHUS:
IPH YCTAaHOBKE YYTYHHOro BOASHOro 3KOHOM.iH3epa

Fox = 24Fp; (6.52)
an YCTaHOBKe CTaJIbHOI'O BOJAAHOI'O SKOHOMaﬁSEpa
F,. = ab — zld, (6.53)

rae F,, — njomaje XHBOIO ceyeHHs JJs NPOXofia MPOLYKTOB Cro-
paHus onHOH TpyOnl, Gepercsa u3 taba. 6.3; 2, — uucjo Tpy6 B pALy;
a U b — pasMepHl rasoxona, M; | — AJHHa 3MeeBHKa, M; d — HapyxX-
HH# auamerp Tpy6, M.

6. Onpenenute KospbulHeHT Teraonepenadd. J[ns YyryHHBIX
3KOHOMaH3epoB Ko3ahdunuenT Ttensonepenayn K = K,c,, onpene-
JSleTCi ¢ IOMOUIBI0 HOMOrpaMmMel puc. 6.9.

I cTaabHBIX BOJASIHBIX 3KOHOMai3epoB NPH CXUrAHHM rasa H
Ma3yTa (IIaxMaTHBle H KOPDHJODHBIE NYYKH), a TaKXKe AJIS KOPHAOP-
HHX NYYKOB NPH CXKHFAaHHH TBepAOro TOMJMBA KO3((PHIHEHT TemJo-
nepenauyn, B1/(M2-K),

K = oy, (6.54)

rie P — Koabdbunuest tenjosol 3¢PdeKTHBHOCTH, IJd rasa H Ma-
3yTa npuHuMaerca mo Ttaba. 6.2, a AJad TBepAoro ToNJHBa — IO
tabn. 6.1; o; — kosdbdpuLHeHT TemJI00TAAYH OT NPOAYKTOB CropaHus
K cTeHke Tpy6, ompepensercs no ¢dopmyne (6.17).

Kosdduuuenr tensoorfauy KoHBeKuHeH, Bxoadmuii B dopmyay
(6.17), onpenensiercs, Kak ykasado B . 7 § 6.1, a koapduuuent renJio-
OTHaul O, YYHTHBAIOMWUA Nepenaqyy TENJOTHI H3JydeHHeM, INOACYH-
ThiBaercss B coorBercTBHH ¢ n. 8 U 9 § 6.1. Ilpu sToM Temneparypa
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Puc. 6.9. Kosdpduument Tenonepenadn 418 YYTYHHHIX SKOHOMaA3epoB

3arps3HEHHON CTEHKH BOJSHOrO SKOHOMafi3epa OMNpENeNAerca Mo
dopmyJie

t, = t + Af, (6.55)

rpe ¢ — cpeHsAsi TeMIeparypa OXxJaXpjaiome# cpelbl, NPHHHMaETCH
paBHOH NOJYCyMMe TeMIepatyp BOMIbl Ha BXOJe B 5KOHOMaksep M Ha
peixofie u3 Hero, °C; A{ npu TemmepaType NponyKTOB cropaHus ¢ >
~> 400 °C ¥ CXMraHHH TBEPAbIX M XHAKHX TOIJIUB I[PHHHMAETCA
paHniM 60 °C, a nmpu € < 400 °C — paBHBIM 25 °C. Ilpu cxuraHuu
rasa 1jis o6oux cayuyaeB A¢ = 25 °C.

7. OnpenejuTb NJOmMAaJb NMOBEPXHOCTH HArpeBa BOAAHOrO 3KOHO-
maizepa (M?)

103.Q¢eB
Hoy = ———%l- (6.56)

8. Tlo nosyueHHOl MOBePXHOCTH HarpeBa 5KOHOMafi3epa OKOHYa-
TeJbHO YCTaHOBHTH €ro KOHCTPYKTHBHbE XapaKTepuCTHKH. [lad
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YYTYHHOrO 3KOHOMaf3epa ONnpene/uTh OOiiee YHUCI0 TPYS H YHCIO ps-
10B no ¢opmyJam:
n = Hy/H.p; (6.57)
m = nlz,, (6.58)
rae H,, — njaomajgb NMOBEPXHOCTH Harpesa OQHOH TPYOHl, M*; 2z, —
NPUHATOE YHCJO TPyG B pAnRy.

JIns cTalbHOrO 5KOHOMafisepa ONpeAeNHTh NJAUHY KaXkAOTO 3Me-
eBHKa (M), YHCJO MeTeJb M MOJHYIO BHICOTY NaKeTOB 3KOHOMaisepa

(M):

Hog .
Iy =225 ; (6.59)
Zoer = Lou/@'; (6.60)
ok = ZuerSuers (6.61)

rie d — HapyXHHH Auamerp TpyO >KOHOMaH3epa, M; Z — IOJIHOe
yucJI0 TPY6 3KOHOMaM3epa, BKJ/IOUEHHHX MapallilelbHO; @ — AJHHA
nakera 3KOHOMa#3epa, M; Sp., = 283 — Inar mnetim >KOHOMaii3epa,
M; S, — pacCTOsiHHE MeXAYy OCAMH COCeAHHX PALOB TPY6 1O XORY
NPOAYKTOB CrOpaHHUf, M.

9. Onpepesuts HeBA3KYy TemaoBoro Gananca (kxk/kr wuau

K J1x/M3)
AQ = Qnep — (Qn+ Qu+ Qe + Q) (1 — 72),  (6:62)

rae Qn, Qx, Ques Qox — KOJHUECTBA TENJOTH, BOCIPHHATHE Jiyye-
BOCIIPHHUMAIOMIUMH MOBEPXHOCTSIMH TONKH, KOTEJNbHLIMH NYYKaMH,
naponeperpeBaresieM H 3KOHOMad3epoM; B (OpMyJsy MNOACTABJASIOT
3HaYeHUA, ONpejeJIeHHHEe H3 ypaBHeHHs GaJsaHca.
[Ipu npaBuABHOM pacuere HeBfA3Ka He AOJKHa npesniwarth 0,5 %
Q.
[

6.4. PACUET BO3OYXOIIOOOI'PEBATEJ/IEA

B coBpeMeHHHIX MapoBbIX M BOXOrpeHHHX KOTJaX, 0COGeHHO NpH
CKUTaHHYU BJIAXKHBIX TOIJIHB, LIHPOKO NPHUMEHSAIOTCA BO3LYXOINOAOrpe-
Bareau. [Tonaua ropsyero Bosgyxa B TONKY KOTJoarperara yCKOpSeT
BOCIIJIaME€HEeHHe TONJIMBa M HHTEHCHOHUHUPYET NpOouecc e€ro ropeHus,
yMeHblIas NOTepH TEeNJOThHl OT XMMHYECKOH M MeXaHHYeCKOH HemoJ-
HOTbl FOpeHHs. Y CTaHOBKa BO3AYXONOJOrpeBaTelii MO3BOJAET TaKXKe
CHU3UTb TEeMIepaTypy yXOAAIHMX ra3oB, YTO OCOGEHHO CYIeCTBEHHO
IPH NpelBapUTEeJbHOM MOAOrpeBe MHTATEJbHOH BOALI, NOCTynawmued
B BOJSHON 3KOHOMaM3ep.

B nbuleyroJbHEIX TONKax ropaduii BO3AYX HCNOJNb3yeTcs A
CYWIKH TONIJIMBA B IIpOllecce ero pa3MoJjia U AJs TPAHCIIOPTHPOBKH ro-
TOBOH NuK. B TO Xe BpeMsi ycTaHOBKa BO3AyXONOJOrpeBaTesisi Tpe-
6yeT AONOJIHUTEJbHLIX KamUTaJbHHX 3aTpaT, yBeJHUHUBAaeT rabapurthl
KOTJioarperata 4 CONDOTHBJEHHE rasoBOrO M BO3JYIIHOIO TPAKTa.
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TeMmnepatypa noiorpeBsa Bo3jflyXa BbIOHpaeTcsi B 3aBUCHMOCTH OT
crnoco6a CXHraHus ¥ BHAA TONJHBaA. [Ipu CXXHUraHHH KaMeHHBIX yrijed
H aHTPAIMTOB B CJIOEBbIX TONKAaxX TeMIlepaTypa NoOAorpeBa Bo3ayXxa
He gosikHa npesbiiate 200 °C, a ana 6yphix yriae# Heob6xomum Io-
norpeB go 150—250 °C. [Ipy kKaMepHOM C:KHraHHH TONJIMBA PeKOMEH-
AYIOTCS cJeayioliHe TeMnepaTypH NMoJorpeBa Bo3lyXa: A/ KaMeHHBIX
yraeit 300—350 °C, 6ypoix yrae# u ¢pesepHoro toppa 350—400 °C,
npupoAHoro rasa u Masyrta 250—300 °C.

[IpopykTel cropaHusi, NocTynawouiHe B BO3JLyXOIoJorpeBaTeb,
OXJ1aXKAAIOTCS B HeM MeJi/leHHee, 4eM HarpeBaeTcsl BO3AyX. Tak, B cpef-
HeM IIPH OXJaXJIeHHH NPOAYKTOB cropaHus Ha 1| K Bo3ayx Harpesa-
ercs Ha 1,15—1,45 K. 3ro ofycjoBieHo TeM, 4TO KOJHYECTBO IPO-
AYKTOB CTOpaHHMS M HX TeIJOEMKocTh 6oJiplle, YeM y HarpeBaeMoro
BO3JlyXa, U 1151 LOCTHXKEHHS BLICOKOIO NoJiorpeBa BO31yXa IPH OJHO-
CTyleHuaToM INojorpese mnotpefoBajack Obl IOBEPXHOCTh Harpesa
BO3JyXolojorpeBaTe/iss BecbMa GoJplUHX pasmepoB. [lostoMy npwu
Heo6XOJAMMOCTH BLICOKOTO NOAOTPeBa B COBPEMEHHBIX KOTJoarperatax
IPUMEHSIOT [BYXCTYNEHYaTHl Nojorpes, pasMeulasl BO3AYXOINOJO-
rpeBaTe/ib B PacCeYyKy C BOASHBIM 3KOHOMaH3epoM.

[l npoMuIlIIeHHBIX NAaPOBLIX H BOAOI'PEHHBLIX KOTJIOB B OCHOBHOM
IpUMEeHSI0TCS Tpy6uaTele BO3AYyXoloJorpeBaTesH, Halle BCero ycTa-
HaBJIMBaeMLle IOCJe BOJASHOTO 3KOHOMam3epa.

Pacuer Tpy6uaThix Bo3jyXxonojorpeBaresiefi, YCTaHOBJEHHHIX MOC-
Jie BOASIHOrO 3KOHOMaM3epa, NPOU3BOJUTCSH B TaKOH mocJefoBaTelib-
HOCTH:

1. [Ipy KOHCTPYKTHBHOM pacuyeTe BO3AYXOIOAOrpeBaTesii BhIO-
paTth auameTp TpYy6, nonepeuHel S,/d u npoposavHbid S,/d oTHoCH-
TeJbHLIA IIar, NJOMAAH NOoNepeyHoro ceyeHHs AJA Npoxoaa NPoayK-
TOB CTOpaHHs U BO3AyXa, 4McJI0 XxomoB. Ins Tpy6uaThiXx BO3JyXO-
nojorpesareJieii IpHUMEHSIOTCA TPy6bl ¢ Hapy>KHBIM JHaMeTpoM 33—
40 MM npu ToJsuiuHe creHkH 1,5 MM. [1pu cakuraHuu rasa Jonmyckaircs
Tpy6Bl nHamerpoMm 29 MM. OTHocme.anbm ronepeuHbl mar o6bIYHO
npuaaMaercs S,/d = 1,5+ a mnpouodbHeIl S,/d = 1,06=-1,1.
[Tnomans nomnepeyHoro cequHa AN TIpOXOAa TNPOAYKTOB CropaHUS
BbIOHpaeTcsl U3 pacyeTa MOJIYYEHHS CKOPOCTH rasoB 9—13 M/c, a pas
npoxoja Bo3AyXxa — M3 pacueta 4,5—6 M/c.

[Ipy noBepoyHOM pacyeTe CyYLIeCTBYIOLIEro BO3JYXOIloJorpesa-
TeJIS1 NepeuyycJeHHHEe XapaKTePUCTHKH M ero NMOBEpXHOCTh Harpesa
OnpeneJIioTcd M3 4YepTexke.

2. OnpepenuTh MHHHMAaJBHHHA TeMnepaTypHBIH Hanop Ha ropsi-
yeM KoHLe Bosgyxonoporpesatets (°C)

trop - 'ﬁr’m - tr.m (663)

rge U,; — TeMmeparypa NpPOAYKTOB CrOPaHHs Ha BXOAe B BO3LyXO-
nojporpesaTe/ib, H3BeCTHa M3 pacueTa NpelblAylleii NoBepXHOCTH Ha-
rpesa; f,, — TeMnepaTypa ropsiyero Bo3ayxa, NPHHSATA NPH COCTaB-
JIERHH ypaBHeHHS TenJoBoro bajanca KorJaoarperara, °C.
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Ecau sHavenuwe Af,,, okaxkercs MeHpmum 25—30 °C, To npu
KOHCTPYKTHBHOM pacuere 3TO yKaxeT Ha HeoGXOAMMOCTh B Heolpas-
LaHHO O6OJBINOA MOBEPXHOCTH HArpesa, a NpPH MNOBEPOYHOM — Ha
HEJOCTATOYHOCTh HMEIOMErocsl BO3LYXONOAOrpeBaTe/ifA IJfl MoJyuye-
HHSL NPHHATONX TeMImepaTypH ropsAuero Bo3ayxa. B oGoux cayudasax
HeOOXONUMO CHHU3HThL TEMIEpPaTypy ropsyero Bo3JlyXa H IPOHU3BECTH
pacuer KOTJoarperara 3aHOBO HJM IPHMEHHTb JABYXCTYINEHYaTYIO
KOMIIOHOBKY BO31YXONOJOTpeBaTess.

3. OnpefesuTh TENJOBOCHPHSATHE BO3AyXa B BO3AYXONOJOrpeBa-
tene. [Ipu npexpapuTeIbHOM NoJoOrpese Bo3nyXa B KajJopHpepe Temo-
BocOpUsiTHe B Bo3fyXomnoforpesarene (KIK/kr wmaum kJHx/m®)

Qon = (ﬁr.n + Aann/Q) (Ig.n - Ign), ‘ (664)

rie P, — OTHOIIEHHE KOJHYeCTBa ropsiuero BO3ZyXa K TeopeTHye-
CKH HeOGXOAHMOMY,

Br.s = ttp — Adl, — Adiy,; (6.65)

Oy, Ay, Acy; — NPHCOCH BO3AyXa B TONKY, BO3LyXOMNOJOrpeBa-
T€JIb M CHCTEMBbl NLLIENpUTOTOBJEHHS (ompelensiiorcs us Ttaba. 3.1
u 4.7); I}n, I}, 3 — SHTaAbIHA TEOPETHYECKOro KOJIHYeCTBAa BO3AyXa
Ha BXOZe B BO3ZyXOMNOJOrpeBaTe/Jb H Ha BHIXOJe M3 Hero, omnpeje-
Jaserca u3 Taba. 3.5 N COOTBETCTBYIOIIHX TeMNEpParyp, MPHHSTHIX
NPH COCTaBJIEHHH YpaBHeHHSI TemaoBoro OajaHca KoTJja.

4. U3 ypaBHeHHs TensoBoro O6anaHca ONPEeRENHTb SHTAJbNHUIO
NPOAYKTOB CropaHusi nocje Bosjpyxonoporpesaress (kIx/kr wiau

kJx/M3)

Iog = Iy — Q;;’ + Acpal?. (6.66)

[TonyueHHoe 3HaueHHe [z, CpPaBHHBAETCA ¢ NPEABAPUTEJLHO NpH-
HATHIM TIPH COCTABJEHHH TENJOBOrQ-> 6ajsaKca 3HaueHHeM SHTAaJbIIHH
yxopsmux rasos. Ecam pacxoxpenue He mpeswicut 0,5 % pacnona-

raemoit TensioTol Qp, To pacuer BHINOJHEH NpPaBHJBLHO.

5. B 3aBHCHMOCTH OT B3aHMHOrQ JIBHXK€HHS BO3JyXa H NPOLYKTOB
CrOPaHHA ONpPEAeNHUTbh TEMNEepaTypHHIl Hamop B BO3XyXOomojorpesa-
tesne. TIpu mpsIMOTOKe H NMPOTHBOTOKE TeMIepaTypHul Hamop omnpe-
Iensiercs no ypasHeHuwo (6.20), a nmpu nocjexoBareSbHO-CMEIIAHHOM
H NnepeKpecTHOM ToKe — no ypasHeHHIo (6.25). ITonpasounsit Kosg-
GHIMEHT NPH TNOC/JIeL0BAaTENbHO-CMEIIAaHHOM TOKE ONpefensieTcd Io
HOMOrpamMMe, NOKa3aHHo#t Ha puc. 6.7, a napamerpn A, P u R,
HeoO6XoAUMHE 115 NI0JIb30BaHHA HOMOrpaMMoit, — no ¢popmyaam (6.26),
(6.27), (6.28). IlonpaBouHn#i Ko3ppHUMEHT P Ia NepeKpecTHOro
TOKa omnpepeisiercd o HoOMorpamMe, nNpHBeleHHoit Ha puc. 6.10,
B 3aBHCHMOCTH OT YHCJA X0J0B. CXeMbl IepeKPecTHOr0 TOKa ¢ PasHbIM
YHCJOM XOHOB MNoOKas3aHuw Ha puc. 6.11.
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Puc. 6.10. HoMorpamma ans onpenesenHsi TeMnepaTypHOro Hamopa NpM nepeKpect-
HOM TOKe

I — oAHOKpaTHHRA NepeKpecT; 2 — ABYXKPaTHhfl; § — TPeXKpaTHull; 4 — YeTHPeXKpPaTHHA
t t t t' t” t’
{

. 0T

1 2 3 4

Puc. 6.11. CxeMBl MepeKpecTHOrO TOKa € PasHbIM YHCJIOM II€PEKPeCTOB, YKa3aHHBIM Ha
KPHBHRIX BHH3Y puc. 6.10
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a8 1nonp3oBaHHS HOMOrpaMmofl BHYHCJAAIOTCA Oespa3MepHbe
napaMeTpHl

P= (6.67)

R = WG/TMD (6.68)

rie 0 u #' — TeMnepaTypnl NpPOAYKTOB CropaHus H BO3JyXa Ha
BXOJie B MOBepXHOCTh Harpesa, ‘C; Ts — H3MeHeHHe (nepenaj) Tem-
nepaTypel NpPH INPOXOXJEHHH INOBEPXHOCTH HarpeBa TOH cpeloH,
y KoTopo# nepenap 6oJsbuie, °C; T, — H3MeHeHHe TeMIepaTypH BTOpPO#
cpeanl (MeHnblre), °C,

6. OnpenesHTh CKOpPOCTh NPOAYKTOB CrOpaHHs B BO3AYXONOJO-
rpesatesie (m/c)

BpVr (8 4 273)
Fon- 273’

rie B, — pacuetHm#i pacxoj TomiuBa, Kr/c mau m*/c; Vi, — obpeM
NPOAYKTOB cropaHus, 6epercs u3 taba. 3.3; ¢ — cpeaneapudpmeruye-
CKas TeMIepaTtypa NPOAYKTOB CrOPaHHA Ha BXOJ€ M BLIXOJie M3 BO3-
Ayxonoforpesaressi, ‘C; Fgy — nJjomajpb NONepeyHoro CeyeHus njs
npoxofa NPOAYKTOB cropaHus, M2,

7. OnpefieuTh CKOPOCTh BO3JAyXa B BO3MyXomojorperarene (M/c)

BB, VO (f 4273
w, = Zpbea 2 CH 7T (6.70)

rpe V0 — TeoperHuyecKoe KOJIHYECTBO Bo3JAyXa, Heo6xoaumoe pnJjd
ropeHus, Gepercs H3 Taba. 3.3; ¢ -— cpeaHeapudbMeTHyYecKas TeM-
nepaTypa Bo3jyXa Ha BXOJle H BLIXOJ€ U3 Bo3JyXomnojorpesareJisi, °C;
F — nJjiomajp MomepeyHoro cedeHus AJs NpPoXoja Bo3gyxa, MZ.

8. Onpeflesiuty Ko3dPHUHEHT TemnooTAaYH KOHBeKuue#l OT Hpo-
IYKTOB CrOPaHHS K CTeHKE B COOTBETCTBHH C YKa3aHHSAMH, NpPHBeJeH-
Heivu B § 6.1, n. 7.

9. Onpepenurs cyMMmapHbii Ko3dpuLMHEHT TemI0OTHaYM OT Npo-
LYKTOB cropaHus K NoBepxHocTH HarpeBa, Bt/(Mm?-K),

o = § (o + o), (6.71)

rie o, — KoahdbHLHEHT TenJOOTAAYH H3JiyueHHeM, Ia8 TpybuaThix
BO3JlyXonojorpesartesiei nepBoil crymeHy (mo XoAy Bo3AyXa) NMPHHHU-
maercs o, = 0; § — KoappuUHeHT HCHONB30BAHHA, NPH CKHIAHHH
Alll, dpeseproro Topda, MasyTa H APeBECHOTrO TOIIMBA NPHHHUMAETCS
paBubiM 0,8, a and Bcex ocTaJbHBIX TonmjuB — paBHbiM 0,85.

10. Onpenenute Ko3bduuHeHT TenaooTJaud OT CTeHKH NOoBepX-
HOCTH HarpeBa K Bo3nyxy, Br/(m%:-K). [Ipu monmepeunom oMbIBaHHH
KOPUJOPHEIX M IIaXMaTHHIX NYYKOB

L 4
Oy = a'HCzCsc¢u (6.72)
riae o, — Ko3phuUllHeHT TenJooTAaYH IO HOMOTpPaMMe, NpPH Nonepey-
HOM OMbBIBAHHM KODHAOPHBLIX MNY4YKOoB onpejensercs u3 puc. 6.1,

W, = (6.69)
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NpH TNONepeYyHOM OMBIBAHUH IIaXMaTHHIX NYYKOB — u3 puc. 6.2;
C;» Cs Cp — TONPABKH, ONpEJE/sieMble NPH NONEPEYHOM OMLIBAHHH
KOPHAOPHLIX NMy4YKoB u3 puc. 6.1, a npu nonepeyHoM OMHBaHHY lUaX-
MaTHHX Ny4KoB — u3 pHc. 6.2. .

Jna onpeneneHus NepeYHCJeHHBIX BHIIE NONPaBOK HEOGXOJIHMO
BHYUCAHTD CPENHIOI TEMINEepaTypy BO3ayXa

t = (to+t0)/2; (6.73)

H OTHOCHTeNbHBIE wwarn oy = S,/d u a0, = S,/d.
11. Onpenenutb kKo3(ppuuuent Tennonepenauu, Bt/(m?:K),

= %% | 6.74

K=t oy + Ga (6.74)

12. Tlpu KOHCTPYKTHBHOM pacyeTe M3 YpaBHEHHA TemJolNepenayH
onpejesuTh MNJOLIaJb NMOBEPXHOCTH HAarpesa BO3/yXONOJOrpeRaTeNs

(M7)

10°QzrBp
Hyp = _KZBTH_" (6.75)
[Ipn nosepouHoMm pacuete (NOBEPXHOCTb Harpesa BO31YXONOXO-
rpeBaTesii M3BECTHA) M3 YPaBHEHHS TeNJjonepenauyyu oOmnpenensiercs
TeNN0Ta, BocnpuHATas Bo3ayxoM (kIIX/kr uaum gIx/M®),

KHynAt
an = _Ws_%p_ . (6.76)

o 3naueHuio Qpn omnpejensieTcsi 3HTaAbNHs TOPAYEr0 BO3IyXa
nocsie Bospyxomojorpesarens (KIx/kr unu kJx/m%)

' 0 Qsn 0

Irp = ) + Ipn- (6.77)

[lo Benuuune I? 5 U3 Ta6a. 3.5 ompenenserca TeMmepaTypa rops-

yero BO3JyXa MocJie BO3pyXomnojgorpesartens f, . Ecau 3Ta TeMie-

paTypa OTJHYaercs OT NPHHATOH NpPH COCTaBJIeHHH YPaBHEHHS TelJo-

BOro GaJjaHca (cM. ri1. 4) ne Gosee ueM Ha =40 °C, To pacuer cyuTa-

TaeTcs OKOHYEHHBIM. B nNpoTHBHOM cjyyYae pacyer KoTJoarperara cie-

AyeT NMOBTOPHUTb, 3aJaBLIHCh HOBOH TeMNEpaTypod ropsvyero Bo3ayXxa,
6NH3KOH K NMOJNYYEHHOH.

rC'arasa cedomasn

HCNOJIb30OBAHHE 3BM IMNPH TENJIOBOM PACYETE
NMPOMBILINIEHHBIX KOTJIOATPErATOB

7.1. MATEMATHUYECKHE IMPHUEMb! PENIEHHUY 3AJAYH HA 3BM
U PEKOMEHJAIMHU 10 IMPOTPAMMHPOBAHHIO

[Tpumenenue Murpo-OBM mnpu KypcoBOM M JHNJOMHOM NPOEKTH-
POBaHHH OCBOOOJHUT YyYal[HXCSi OT YTOMHTEJbHOH BHIYHCAHTENbHON
paboThl B NO3BOJNHT pelIaTh 3aJaYd BHOOpa ONTHMAJbHBIX BAPHAHTOB
NpH KOHCTPYHPOBAaHHH Y3JIOB KOTEJBHOIO arperara u NpoOeKTHpPOBa-
HUH KOTEeJBbHBIX LEXO0B.
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B yue6HLIX measX MOMKeT IIHPOKO HCIOJb30BaThCsl CEPHAHO BhI-
NyCKaeMblH Hallled IPOMBLIIIEHHOCTBIO INePCOHAJNbHEIA KOMIIBIOTEP
BK-00-10. OcHoBHBIE XapaKTEPHCTHKHM 3TOro KOMIbioTepa (GLICTPO-
neficreue 300:10% onep/c, o6vem onepatusHoit namsatu 32 K) nosso-
Js10T 3bPEKTHBHO HCNONb30BaTh €ro LISl aBTOMAaTH3alMKM PasjHYHBIX
TEIJIOTEXHHYECKHX H TE€XHHKO-5KOHOMHYECKHX pacueToB, BHITIOJHse-
MbIX NIpH KYPCOBOM H JHIJIOMHOM INPOEKTHPOBaHHUH.

[IpuBeneHHas HHKEe MNporpaMMa cOCTaBjl€Ha M IOBEPOYHOro
TEIJIOBOI'O pacyera NapoBLIX KOTJOB TOPH3OHTAJbHOH OpHEHTAlHH,
Bbipa6GaThiBalOMUX NE€PErpeThiil WK HachilleHHBIl nap NpHU CKHUTaHHH
TBEpAOro, XHUAKOro M rasoo6pas3Horo TONJIHBA.

[Iporpamma HamucaHa Ha si3bike «GhoOKaj», TPAHCASATOP ¢ KOTOPOro
HaxoJuTcAd B IIOCTOSTHHOM S3alOMHHalOleM YCTPOHCTBE KOMIBIOTEpa
BK-00-10. Tekct nporpaMMbl 3aHHMaeT NMPaKTHYECKH BCIO ONepaTHB-
HYIO aMATb MaWIKUHbI, IO3TOMY HCIOJb30BaHHE KOMIIBIOTEPOB C MEHb-
myM O6bEMOM ONEPATHBHOH NaMATH HEZOMYCTHMO.

B nporpamMe ocymecTB/€H NOcjeOBaTe/NbHHH pacueT OGHEMOB
NPOAYKTOB CrOpaHUa W BO3JyXa, SHTAaJbNH#A NPOAYKTOB CroOpaHus Io
BCeM ra3oxofiaM, TelnoBoro 6anaHca, pacueT TONKH, Maponeperpesa-
TeNsl, KOHBEKTUBHLIX NOBEPXHOCTE#l HarpeBa H BOASHOIO 3KOHOMaii-
3epa. [Ipome:xyTouHbie JaHHbIe BHIAIOTCS B MOpolecce pacyera Ha
SKpaH Aucnjed B BHEE Tabaul.

Pacuer Ha KomnbloTepe HMeeT CJeAyiolHe 0CNOEHHOCTH:

1. Ilpu pacuere sHTaAbOMH BO3AyXa H NMPOAYKTOB CropaHusi Hc-
N0/Ib30BAHEl CAEAYIONHE 3aBHCHMOCTH YAEJNbHOR TEIJIOEMKOCTH a30Ta
U BOJASHEIX NAapOB OT TeMNEpPaTypHI:

on, = 1,2799 40,1107 —=—;

t
cu,0 = 1,4733 4 0’2498W .

2. Inga onpeneneHus SHTanbnuit MpH NPOMEKYTOYHHIX TemIepa-
Typax (npsMas 3ajaya) W TeMNepaTyp NO 3aJaHHLIM JIHTAJBIUAM
(o6paTHas 3ajaya) KCHOOJAb30BAaJACH HHTEPNOJSUHOHHbIA IOJHHOM
Jlarpanika. BXxoJHeIMK napameTpaMu nporpaMmbl noJanHoma JlarpaHxa
ABJISIIOTCS: YHCJIO y3J0BbIX ToYeK N, 3HaueHus aprymeHnrta u GyHKUHH

B y3anoBuix toukax X (I), E (I) (I = 1, N) u npomexyrouHoe 3Ha-
yeHpe aprymenra XS. Buxopunim napamerpoM U sBisieTcs 3HaueHue
¢yukuuu B Touke XS. IIpu pemenun npsaMoll 3axauyu apryMeHTOM siB-
JSIOTCH TEMNepaTyphel, NHPH pemeHHH OOpaTHOH — SHTa/BIHH.

3. [lpu pacuere TONKM HCIONb3YETCA CJERyIOLlas HTEPallHOHHasA
NpoueAypa: B Hauaje pacueTa IpefBapHTeNbHO NPHHHMAETCA TeM-
neparypa, TN. Ecau ZnefictBuresibHas TeMmnepaTypa Ha BbIXOfe H3
Tonky ¥,, noAcuureiBaemasn no dopmyae (5.29), ornuvaerca or npex-
BapuTeJIbHO mNpuHsATOf Gojee ueM Ha 50 °C, ompepensieTcs HoBoe
3HayeHue temneparypu TN = (TN + 907)/2, npu koropoét pacuer
IIOBTOpAETCH.
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Puc. 7.1. BJoK-cXeMa TenmoBOro pacuera KOTJa

1 — BBOp TonauBa (Yrodb H MasyT) H NPHCOCOB BOSAYXa; 2 — BBOX rasa H pacder TeopeTH%e-
CKHX O0beMOB BOSyXa H NPOAYKTOB Cropauus; § — pacuer TeopeTHUeCKHX o0beMOB BO3AYXa
H OPOAYKTOB CropaHHs IJisl YIiisl M MasyTa; 4, § — pacuer neficTRHTeILHHX 06-eMOB NPOAYKTOB
CropaHHs; 6 — BLIBOA Ha 5KpaH gHcnies ?esy.ub'ra'ron pacdera o6beMOB BO3fyXa H TIPOAYKTOB
CropaHus; 7 — sagande SHTanbNHA 1 M® BOsAyxa H rasoo6pasHbiX HPORYKTOB CropaHES!
8 — pacueT suTanpnHAl TeopeTHUecKoro o6beMa BOAYXa H NPOAYKTOB CropaHus; 9, 10 — pac-
HeT SHTaNLNHA HaOLITOYHOIO BOSAYXa H SHTANLNHA AeAcTBHTEABHOro o6beMa NPOAYKTOB
Cropauusi, BuBOA Ha 5Kpau AHcnIes Tabauun [ =f (®); I/ — Tennosoft Gananc m pacuer
pacxofa TomnHBa; J/2 — BLHIBOJ Ha SKpaH JHCOdesds TaGAHOE pacueTa TeNAOBOro Galamca:
13 — BBOJ HCXONHLIX HaHHMWX A/fA pacuera TONKH; /4 — pacuer xosbpunuenta ocnabaenns
nyuelt; 15 — pacuer TeMmepaTypn Ha BHXOfAe H3 TonkH, /6 — BHIBOA, Ha SKpaH aHCHNes Tal-
JIMOH DesyNbTaTOB pacuera TONKH; /7 -— BBOA MCXOAHHX AAaHHLIX AJs PacuieTa KOHBEKTHBHORA
NOBEPXHOCTH Harpesa, MpoBepKa Ha OKOHYAaHHe BLIYHCJEHHA H onpefieslende BXOAMBIX JauHHX
Ans cnefyomef HrepanHH; /8 — onpemeNieHHe QG' pacueTHOR TeMnepaTyphl NMOTOKa NMPORYKTOB

CropaMusi H TeMnepaTypHOTO Hanopa AAS KOHBEeKTHBHOA nosepxMocCTH Harpema: 19 — pacuer
naponeperpesareas; 20 — pacuer Wr, Gpy & H Qg AN NaponeperpeBaTens H KOHBEKTHBHBIX

nosepxHocTedl HarpeBa; 2/ — BHBOJ Ha 5KpaH AHCNJes DesyJbTaTOB pacdeTa KOHBEXTHBHOA
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4. IIlpn pacuere naponeperpesateNs M KOHBEKTHBHBIX INOBepX-
HOcTel HarpeBa KoshHLHEHT TemnooTAaud Kousekuueidl, Br/(Mm®-K),
onpezensiercsd no popmyJe

o, = Kle, -%“- prX? (9;)1(3.

3neck ansa mnaponeperpeBarens Kl = 16,95; K2 =0,4; K3 =0,8;
I KOHBeKTHBHOH moBepXHOocTH HarpeBa K1 = 18,47; K2 =0,33;
K3 = 0,65. 3HaueHHs TeNJONPOBOAHOCTH A, KHHEMATHYECKOH BA3KOCTH
¥ u Kpurepua [Ipanatna Pr npu cpegnefi Temmeparype mNOTOKa
onpefensloTCA C TOMOILbIO MoauHOoMa Jlarpanxa.

5. [Ipu pacyeTe KOHBEKTHBHBIX NOBepXHOCTeH HarpeBa Ko3tpu-
IIMEHT TeIJIOOTAAYHM H3JyUeHHeM NpPOAYKTOB cropaHus, Brt/(m?-K),
HaxXomuTcA no cdopmy.ae

_ 8, | — (Ts/T)n
a, = 2,56-10"% v
rAe MOoKasaTeJb CTEeNeHH n = 4 pjasa TBepaoro TonausBa, n = 3,6
INA rasa ¥ Masyra.

6. [Ipu pacuere KOHBEKTHBHHLIX [OBEPXHOCTeH HarpeBa IOHCK
JeACTBUTENbHONH TeMmnepaTyphl MPOAYKTOB CropaHHs MNocJje NOBepx-
HOCTH HarpeBa OcYUIecTBjseTca ciaeayiomuM obpasoMm. IIpeasapu-
TeJIbHO MPHHATHIE TeMnepaTypul U] u ¥y nmpeanonaraeMoro HHTEepBana
3aflal0TcA NoJib3oBareseM. [leAcTBHTeNbHAA TeMIepaTypa NOc/e KOH-
BeKTHBHOH NOBEPXHOCTH HarpeBsa ompejensierca no dopmyJae

o7 — B+ (811 — ©1) (Qs — Q)11
P (Qs — Qr)1— (Q6 — Qr)11

3aTeM pacyeT MOBTOpsieTcsl MNP TeMmmepatrype Uy, MNocjae dero
cpaBHHBawTCcA 3HaueHus Qg u Q, npu 3Tofi Temmepatype. Ecau
pacxoxaenue mexny Qg m Q, cocraBaser menee 0,5 %, To pacuer
CYHMTaeTcsi 3aKOHUeHHnIM. B mnporuBHOM cayuae, ecaum Qg > Q,
HCXOJHBIN HHTEpBaJ TEMIepPaTyp cykaercss n0 uHTepBanta [9p, O ].
Ipu Qs < Q. HCXOAHBIA HHTEPBAJ TEMNEPATYp CY»KaeTcs A0 MHTep-
Basa [0], ¥,]. 3aTem Bech mpouecc NOBTOpSETCH.

7. Tlpu pacueTe BOJAHOIO 3KOHOMaifidepa NMPOU3BOAMTCH aBTOMA-
THYEeCKHil BHIOOP ONTHMAJBHOIO YKcsa TPYO B PALY. ITO AOCTHIaeTcs
nepe60opoM BapHAHTOB, NMPH KOTOPOM JAo6GaBJisieTcsi MO OfHOH TPybe,
HauMHas C Tpex, MO TeX MOp MOKa CKOPOCTb NPOAYKTOB CTOpPaHHUA HE
CTaHeT MeHbllel Wad paBHOH 9 M/c.

Ons nydmero moHMMaHHsA JIOTHKH NMpOrpaMmel Ha puc. 7.1 npu-
BeJeHa ee YKpynHeHHas 6s0K-cxema. Ha 6Jiok-cXxeMe IpOHYMepOBaHbI
pasfesbl nporpaMmbl, BHIIIOJHSIOIIHE ONpefeJeHHble 3Talbl pacuyeTa
(cM. moxmuch MOX PHUCYHKOM), & B MPSIMOYTOJMbHHKAaX yKas3aHbl COOT-
BEeTCTBYIOLIHE MM CTPOKH nporpammul. [IpuBeseM TeKCT NmpoOrpamMmul.

TIOBEPXHOCTH Harpepa; 22 — onpefeleHHe KospdHuMeHTa TenJgonepenauyd, cpeguefl Jora-
pupMHYeCKOR PA3HOCTH TeMnepaTyD H TeNJIOTH, BOCIPHHSITOR KOHBEKTHBHOR NOBEPXHOCTHIO
HarpeBa; 23 — BHBOJ Ha 3KpaH JQHCIJIesl DPe3yJbTaTOB pacueTra apolieperpeBatens; 24 —
pacueT BOASHOI'O sKoHOMafiaepa; 25 — BHOGOp ONTHMAJBHON CKOPOCTH NPOAYKTOB CropaMHs
B BOASIHOM OSKoHOMallsepe; 26 — BHBOJ Ha 3KpaH QHCILJEA pPe3ayJbTaTOB pacueTa BOASHOrO
SKoHOMafi3epa; 27 — BHIYHCJIEHHE HHTEPMOJALHOHHOIO NoJHHOMa Jlarpauxka
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7.2. PYKOBOJIACTBO K ITIOJIb30OBAHHUIO ITPOrPAMMON

Jns ucnonb30BaHHA NpoOrpamMmbl ee cjelyeT BBeCTH B OllepaTHB-
HYIO MaMATh MalKHel. [IporpamMma noctpoeHa B JHAJOIOBOM pexuMe,
NpH 3TOM HCXOJHBIE JaHHBIE 3aNpalIHBAlOTCA MAalIHHOH B Ipolecce
pacuera. [lns oTBeta Ha BONpPOCHl, 3aJaBaeMble MAlIHHOH, cAeayer
HabpaTh Ha KjaBHAaType YHCIEHHOe 3HaueHHe IlapaMeTpa, KOTOpoOe
YKa3bIBaeTcsl B HCXOJHBIX JaHHBIX HJIH IPHHHMAETCA H3 COOTBETCTBYIO-
mux 1abaul, NpHBeAeHHbIX B rjaaBax 3—6. PasmepHocTH Bcex BBo-
JUMBIX BEJHMYHH JAOJIXKHB COOTBETCTBOBATH YKa3aHHbIM B 3THX IJa-
Bax. [locsie oTBeTa Ha 3aJaHHBIH MAUIHHOH BONpPOC cjefyeT HaXKaThb
KJaBHIIY «BBOA». JDTO NPHBEAET K HOBOMY BONPOCY HJ/IH BhIaue INpPH-
MepHO Yepe3 | MHH Ta6aulbl pe3yabTaToB pacueta. O3HaKOMHBILHCH
C pesyJbTaTaMH pacyeTa W BhIIHCaB HEOOXOJHMble JAHHBIE, CJAELYET
HaXKaTh KJABHINY «BBOJ», nmocje 4ero IBM mepexoaut K caepyouemMy
3Tany pacuera.

[Ipu pacuere o6BeMOB NPOAYKTOB CrOpaHHS B OTBET Ha 3ajaBae-
MBIl HECKOJIbKO pa3 BOIPOC «IIPHCOCP?» HeoOXOAMMO INOC/AEA0BAaTENBHO
BBECTH YHCJEHHOE 3HaueHHe IpHcoca B TOIKE, Napoleperpesarene
(ec/iH OH ecTb), KOHBEKTHBHOH IOBEDXHOCTH HarpeBa, BOJSHOM 3KO-
HoMaii3epe, HaXHMasi IIOC/Je KaXAOro OTBeTra KJaBHIIY «BBOJY.

[Tpu pacuere KOHBEKTHBHOH MOBEpXHOCTH HAarpeBa yKa3aHHe «3a-
JaliTech TeMIepaTypoi» MOsIBIsieTcsi Ha 3KpaHe JHCIViess JBa pasa.
[lepBrIfi pa3 cjaenyeT BBECTH MEHbLIYIO TeMIepatypy, Bropo#d pas —
GOMIbIIYI0, MEXAY KOTOPBIMH OXHjaercd JeHlcTBHTE/NbHas HCKoMasi
TeMIeparypa.

JIns KOHTpPOJsi CXOAMMOCTH HTEPAllMOHHBIX IPOIUECCOB MPH pac-
yeTe TONKH H KOHBEKTHBHBIX NOBEpXHOCTEH HarpeBa Ha 3kpaH OBM
riepeji pacrnev4aTko#d TabnLbl BEIBOAATCS TEMIIEPATYPbl COOTBETCTBEHHO
Ha BeIXOJ€e M3 TONKH (U7) U NOc/e KOHBEKTHBHOM I0BEPXHOCTH Harpesa
(0p), mMonydyeHHble HAa JAHHOH HTepallHH.

O6o3HaueHHsl PAacCYHTHLIBAEMBIX BeJHYHH B CBOAHBIX TabaHIaX
H 3ajlaBaeMbleé MAauIHHOH BOIPOCH MO BO3MOXHOCTH NPHOIHKEHBl K

Tabauya 7.1. YcnoBHBe 0603HAYEHHS] BEJHYHH
H NPHHATHIE COKPAalleHHS, BHIBOAMMbIC HA 3KpaH AHUCHJes

O6osnavende Pacmudposka
C, H, N, O, S, CoznepxxaHHe COOTBETCTBEHHO YIJ/Iepojia, BOAOPOAAa, a30Ta,
W, A KHCJIOPOZa, JeTyuedt cephl, BJaTH, 304kl B paboued Macce
TBEPAOTO H XHAKOTO TOILIHBA
CH4, C2HS6, CogmepxkaHHe B rasoo6pa3HOM TOIJIHBE COOTBETCTBEHHO
C3H8, C4HI10, MeTaHa, 3TaHa, mpomnaHa, 6yTaHa, MeHTaHa, JHOKCHAA YrJje-
C5H12, CO2, CO pona, OKCHAAa YrJaepofa
Vo, VN, VH, VR Teopernyeckne o6beMBI COOTBETCTBEHHO BO3AyXa, a3oTa,
BOASIHBIX NMapoB H 00beM TPEXaTOMHBLIX 'a3oB
[TAP-JIb [Naponeperpesarenn
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ITpodorxcerue maba. 7.1

O6o3HavyeHHR Pacmudposka
KOHB. Il KoHBEKTHBHAS MOBEPXHOCTL HarpeBa
3KOHOM. BoasHoft skoHoMafizep
K-T U3B. BO3 . Kosdduuuent n3bbiTka Bo3gyXa
HU3B. K-BO H36biTouHO® KOJHYECTBO BO3AyXa
CP. K-T U3B. B. Cpenuuit kosdpuumesT H3OHITKa BO3ZyXa
O}?. Bod. TIA- HeficTBHTebHEIA 06beM BOASIHBIX MapoB
PO
c IIOJIH. OB. IIP. CymMapHbifi fefiCTBHTeIbHEIA O6BEM MPOZYKTOB CrOpPaHHS
I.
Ol%. JAOJIA O61eMHast foisl TPEeXaTOMHHX 'a3oB
TP.T.
OB. J0OJIA O6beMHast A0/ BOASHBIX HapoB
BOJ. Il.

CYM. OB. A0n4
T. TIOCJE IVVH
IB, II', I H3., 1

QH
Q4

Q5HOM

Q3

SHT. KHIL
BOJbl

SHT. [TAPA

SHT. ITHUT.
BOJbI
KO39-T COXP.
TEITJIOTDbI

Q2

YIJ1. KO3®-T

K-T 3ATPHA3-
HEHHH

K-T OCJI. KOKC.
YACT.

KO3®-T MC

TEMII. TIEPEI
[10CJ1. HUTEPA-
LHHUEN

KO30-T OCJI.
JIYYEN TA3AMHU

KO3®¢-T OCJI.
CAXXEN

CTEIl. YEPHO-
Tbl TA30B

CTEIl. YEPHO-
Thl CAXH

[1OB-Tb HATIP.

CymmapHas o6beMHasi AOJS

Temneparypa mocje NOBEPXHOCTH Harpesa

SHTaAbIHA COOTBETCTBEHHO TEOPETHYECKOro KOJHYECTBa
BO3JyXa, TeopeTHuUeCKoro of6beMa MNpPOAYKTOB CropaHHS,
H36LITOYHOrO BO3AYyXa B HPOAYKTaxX CropaHHst, AefCTBHTE/b-
Horo o6bemMa MPOAYKTOB CrOpPaHHS

Husmas Temnora cropaHus pafoyeff MaccH TomiHBa

[loTepss TensioThl OT MeXaHHYeCKOM HENMOJHOTH TIOpPeHHS

)
(q4I'I0'repa TeIJIOTH OT HApPYXKHOI'O OXJaXJEHHS NPH HOMH-
HaJIbHOR Harpyske (Jsgom)

[MoTeps TenmyoTHI OT XHMHYeCKON HENOJHOTH T'ODEHHS (Gg).

Surasbnus Kunsuiefl BoAH NpPH HaBJEHHH B KOTJe

dHTtasbnHA nNeperperoro (NpH HAJIHYHH MOapomeperpesa-
TeJas) HJIH HAacHIIEHHOro (NPH OTCYTCTBHH Napomneperpesa-
TeNs) mapa

SHTanbnus THTATeAbHOR BOAH

KosdbHuUHEHT coXpaHeHHsl TelJIOTH

[ToTeps TensoTH ¢ YXOAAIIHMH Ta3aMH (gq)

YraoBo#t koadpdruHEHT

Kosbdruuent sarpsisHeHHsT TONOYHKRIX SKPAHOB

Kos¢puiiHeHT ociabienHs Jyuefi KOKCOBEIME 4acTHIAMH

Jonst TonoyHoro o6beMa, 3alloOJIHEHHAs cBeTsmeNics 4acThIio
bakena

Temnepatypa NpPOXYKTOB CrOPAaHHSI mepex HocjegHed Hre-
paunedt

Koaddunnesr ocnabieHHs Jayyeli TDeXaTOMHHMH TIasaMH

Kosdduiuuent ocnabienus Jydell CaxKHCTHIMH 4YacCTHIAMH

CreneHb 4YepHOTH HECBETAIMHXCA TDEXaTOMHHX ra3oB

Crenenp yepHOTH cBeTsAmedics 4acTH daxena

KoHBEKTUBHASl MOBEPXHOCTH HarpeBa KoTJa
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ITpodorxcerue maba. 7.1

’

O6Go3navenne Pacmudposnka

S1 [lonmepeunnift mar Tpy6

S2 ITpopoabuuift war Tpy6

BBEJIUTE F [lromanr momepeuHoro cedeHusi AJjsi MPOXoja NMPOAYKTOB
cropaHus

3AJAUTECDH Chnenyer 3agaThcsi ABYMsSl TeMIepaTypaMH HpPOAYKTOB Cro-

TEMIL. paHHA MoCJe KOHBEKTHBHOfI MOBEPXHOCTH Harpepa

Qb TenJiora, OTAaHHAs NPOAYKTaMH CropaHHs

wr CKopocTh TIPOAYKTOB CropaHusi

AK KosddunueHt temnooTzadn KoHBEKIHel

S TonmuHa H3AyHawmero CJjios

AJl KoadpunueHT Temnoornaun H3TY4eHHEM

K KosdpuiueHT Temionepenayu

AT Cpennestorapudmuyeckass pasHOCTL TeMIepaTyp

QT Tensora, BocHpHHATasi MOBEPXHOCTHIO Harpepa

T JleficTBHTe/IbHasi TeMmepaTypa HIPOAYKTOB CropaHHS HocJe
KOHBEKTHBHON NOBepXHOCTH Harpesa

% OTHocHTeJbHAs NOTPELIHOCTh ONpEeNeJeHHS TeMIepaTyph
OPOAYKTOB CropaHus MmocCJe KOHBEKTHBHOM MOBEPXHOCTH
Harpesa

H TPYBHbI [loBepxHocTh HarpeBa ofHOf TpyOM BOASIHOI'O 3KOHOMafi-
3epa

F TPYBHbI [Tnomanay »KuBoro ceueHusi Ijasi MPOXOAA NPOAYKTOB Cro-
paHHsi OXHOM TPYOH 3KOHOMafi3epa

T"3K. Temnepatypa Bojzul mocJe BoAsiHOro 3KoHomafidepa

H 3K. [ToBepxHOCTL HarpeBa BoAsiHOTO 3KOHOMait3epa

K 3K. Kosdbdunrent Temnomepesaur B BOASHOM 3KOHOMafisepe

HEB#3KA [Torpemsocts pacuera, %

N TPYB Yucao Tpy6 B pAxy BoisiHOTo SKoHoMaf3epa

N PSO0B Uucao psajoB Tpy6 B BOASIHOM 3KOHOMahsepe

F TIAPA [Tnomanap »kHBOro ceueHus LA NMPOXOZa mapa B mapomepe-
rpesarejie

V TTAPA Cpenuuft yaenbHHE o6beM napa

T IIEPETP. Temmepatypa meperperoro mapa

[TAPA

T" TemnepaTypa HpoAyKTOB CropaHusi NOCJ€ Mapomneperpe-
Bares

Q IIE TennoBocnpHATHE maponeperpesaTens

H 11/11 Heo6xonrMas niomazb NOBEpXHOCTH Harpesa mapomepe-
rpesaTessi IJis MOJy4eHHS 3aflaHHON TeMmepaTyphl meperpesa
napa

0603HaYeHHAM, TPHHATHIM B Y9e6HOM noco6uu. ONHAaKO A8 SKOHOMHH
NaMATH MalUdHEl B psje BONPOCOB H B TabauLax pe3yJabTaToB pac-
YeTa HCMOJb3YIOTCA coKpaimleHus. PacimmndpoBka cokpailleHui#t, mo-
HUMaHHe KOTOPHIX MOXKET BRI3BaTh 3aTPYIHEeHHS, MpHBeAeHa B Taba. 7.1.

7.3. IPUMEPbBI PACYHETA KOTJIOATPEIATOB

Haa nydirero NOHHMAaHHA METOIAMKH pacyeTa H TeCTHPOBaHHA
NpOrpaMMmul TEIJIOBOIO pacyeTa KOTJia HHXKe NMPHBeIeHH pacle4aTKH
pacyera xoryioB Ha DBM, BHIOJHEHHBIE MO 3TOi NPOTPaMMe.

Bce ucxonHele JaHHHE, HEOGXOAMMBIE IJIsi pacueTa, H INPHHATHIE
B pacuere 3HaYeHHs OT/AEJbHBIX NapaMeTpoB yKa3aHH B pacredaTkKe.
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Yacmes emopas
AUNNJIOMHOE TNPOEKTHPOBAHHE

r'aasa socoman

OPrAHU3AIIHA JHIIJIOMHOI'0 IPOEKTHPOBAHHA

8.1. TEMATHKA [HUIVIOMHbLIX ITPOEKTOB

OcHOBHOH 33jiayer NpH BHINOMHEHHH AUNJIOMHOI'O NPOEKTa fABJA-
eTcs1i o0oOlieHHE 3HAHHWH, MOJAYYEHHBIX VYYallHMHCS MOPH H3YYEHHH
npobUIHPYIOIHX MPEIMETOB H BHIIOJHEHHH KYPCOBHX IPOEKTOB,
a TAKKe HaBBLIKOB, NPHOOPETEHHLX B NEPUOA NPOH3BOJACTBEHHOH NpaK-
THKY. TeMa JUIJIOMHOro MPOEKTa JOJIXKHA OTNHYaThbcA OT TEMBI Kyp-
COBOTO MPOEKTA MO0 KOTEJbLHLIM YCTAaHOBKAM, HO METOAMKY pacuyeTa,
rpadbHYecKHe HABLIKH YyYamjuXcs, NOJYYEHHLIE IPH KYPCOBOM MpOeK-
THPOBaHHH, CJAeLyeT HCNOJb30BaTh NPH pa3palOTKe TeMaTHKH IMII-
JIOMHBIX [POEKTOB.

TemaMu AuNJIOMHOrO NpoeKTa MOryT OBITh:

NPOEKT MPOHU3BOACTBEHHOH KOTENLHOH 15 ofecrnedyeHHs TENJIOTOH
TEXHOJIOTUYECKHX moTpebuTesielt;

NPOEKT OTOMUTEJbHOH KOTENLbHOH JAAs ofecneyeHHs TENJOTOH
CHCTEM OTOIUICHHS, BEHTUNSUUH U [J8 TropAavYero BoJOCHaOXKEHHs
KOMMYHAaJbHBIX M OHITOBHIX moTpebutenei;

NpPOEeKT NPOU3BOACTBEHHO-OTONUTENbHOH KOTEJLHOH /s obecre-
YeHHUs TENJIOTOH TeXHOJOTHYecKHX MNoTpebHTeNeH H KHUJIHILHO-KQM-
MYyHaJbHOTO CEKTOpa;

NPOEKT pacliHpPeHHs CYIECTBYIOUIEH KOTeJLHOH HJIH €e PEeKOHCT-
PYKIHH C 3aMEHOH OTHENbHBIX KOTJIoarperaros;

NPOEKT YTHJAH3ALUHH TEIJVIOTHl [IPOAYKTOB CrOPaHHs C YCTaHOBKOH
KOTJIOB-YTHJIU3aTOPOB;

paspaboTKa HOBHIX THIIOB NAPOBLIX HJAH BOJOTPEHHHX KOTJIOB,
a TaKXe PEeKOHCTPYKUHS KOTJOB, YCTAHOBJEHHBIX HAa MPEANPHATHH,
C LEJbI0 MOBLILIEHHS HX MPOH3BOAMTEJBHOCTH H 3SKOHOMHYHOCTH.

Kpome yKasaHHBIX TPagHUHOHHBIX TeM, AJf JHIJOMHOrO NMPOEKTH-
pPOBaHHS PEKOMEHAYIOTCS B KayecTBe NpuMepa HHUKelNepeyHcJeHHbIE
HCCJIeOBaTeNbCKHe, HaJ/MaJO4YHble H 3KCHJyaTalHOHHbIE TeMBbi:

CTEHAOBblE HCCAENOBAHUS TMpolecca BOCNJAMEHEHHs H T[OPeHHs
pPa3nU4YHBIX TOMJIUB;

CTEHJOBBIE HCCJEJOBAHUSA NMpolecca Tennoo6MeHa B KOHBEKTHBHRIX
[OBEPXHOCTAX HarpeBa KoOTJa;

HaJaJoYHble HCNBLITaHHS KOTJoarperaTta U €ro BCHOMOIaTeNbLbHOIo
0o6OpPYAOBaHUS;

o6csleJOBaHHEe KOTENbHOA C LEJbI0 pa3pabOTKH pPeKOMeHJaLuil 1o
_ NOBHIIIEHHIO HAJEXKHOCTH H 3KOHOMHYHOCTH PaboThl 000pyaoBaHHA.
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Paspa6oTKa YKa3aHHBIX TeM BO3MOXKHAa B HCCJAEHNOBATENbCKHX
MHCTHTYTaX, Ha/JaJOYHLIX OpPraHH3alHAX, a TaKXe NPH NPOBEAEHHH
SKCIepHMEHTaJbHO-KOHCTPYKTOPCKHX PaboT NOJ pYKOBOACTBOM IIpe-
nojfaBaTesell TEXHHKyMa.

IIpu nopbope TeM Ass JHUNJIOMHOIO NMPOEKTHPOBAHHA XKeJaTeJbHO
BLIGHPATh TaKHe, KOTOpble HMEIOT NPaKTHYeCKoe 3Ha4yeHue, T. €. 6y AyT
NpEeANPHATHAMH OXOTHO BHeAPATbCS. JIHNJIOMHOE NpPOEKTHPOBaHHE
TaK)Ke MOXKeT OBITh HCIONB30BAHO NI YKPEIJIeHHSI MaTepHaJbHOH
6a3bl TeXHHKyMa MNpPH BHINOJHEHHH Y4YallHMHCSI, BMECTO 4YepTexei,
MaKeTOB 00OpYyAOBaHHsA, TPEHAXKEPOB, JaOOPAaTOPHLIX CTEHAOB H T. A.

He3aBucuMo OT TeMbl AMNIOMHOIO NPOEKTAa B KaXKJIOM 3aJaHHH Ha
JHINJIOMHOE NPOEKTHPOBAaHHE JAOJIXKHBI ObITb BOINPOCH MO 3alHTE OK-
pyxamouei cpefbl, OXpaHe TPyla, TeXHHKe 6€30NMacHOCTH H OpPraHu-
3allHH NPOHU3BOACTBA.

[Ipu nombope TeM AHNJIOMHOrO NPOEKTHPOBAHHSA CJEAYeT HCNOJb-
30BaTb THIOBBIE NPOEKTHI, HOBLIE pa3palGOTKH NPOEKTHHIX H HCCJAENO-
BaTeJIbCKHX HHCTHTYTOB. TeMa AHIJIOMHOro NpPOeKTa JAONXKHAa OLITh
yBsi3aHa ¢ IpeAJuNJIoMHoA npakTukoii. K paspab6oTke TeMaTHKH Aun-
JIOMHBIX [1IPOEKTOB cJIelyeT NPUBJEKATb ONBITHLIX CNELHAJHCTOB Npef-
NPUATHH, NPOEKTHHIX H HCCJIEJOBaTENbCKHX HHCTHUTYTOB, Npenoja-
BaTeJeHd NPOPHIHPYIOUWIHX JHCUHIJIHH TeXHHKyMa.

8.2. OB bEM [IHUIWVIOMHOI'O IIPOEKTA
U UCXOOHBIE OAHHBIE 0OJid NPOEKTHPOBAHUS

JunioMHbIi NPOEKT [O/MKEH COCTOSAITb M3 MNOSCHHUTEJNbHOH 3a-
NMUCKH ¢ HeOOXOAMMBIMH pacyeTaMH H OOOCHOBaHHMEM INPHHATHIX pe-
LIeHHH, a TaKXKe KOMNOHOBOYHBIX 4epTeXeH HJIH MakKeTOB o0OpyZnoOBa-
Hus. B KauecTBe npuMepa HuXKe NPUBOAUTCHA 00BEM NHUMJIOMHOrO Npo-
€KTa JJis1 OAHOH TPaJAHLIMOHHOH TeMHl M OJIHOH TeMbl IO HaJajKe KQ-
TEJIbHOA YCTaHOBKH.

Tema punsiomMHoro npoekra: «PeKOHCTPYKUHS NPOH3BOACTBEHHOM
KoTesbHOH ¢ TpeMs KotTnamu Tuna [JKBP-10-14 B cBa3u ¢ nmepeBogoM
Ha CXHraHHe NPHPOJHOTO rasa M MOBHIIIEHHEM NapONPOH3BOIHTEND-
HOCTH KoTeabHO#H 10 39 T/u». B nosicHHTeNbHOB 3anucKe HOJXKHBI
ObITb paccMOTpeHHl CJelyIOUiHe BONPOCHI:

ONHCAHHE H OCHOBHHIE TEXHHYECKHE XapPaKTEPHCTHKH CYLIECTBYIO-
med KOTeJbHOH NpPH CXKHraHHH Oyporo yrJs,

NOBEPOUHBIA TEMNJIOBOH pacyeT OJHOrO H3 KOTJIOB NPH CXKHIaHHH

NPHPOAHOTrO rasa u paspaboTKa peKOMEHAAUHA MO PEKOHCTPYKUHH
BOJSTHOIO 3KOHOMaH3epa;

BHIOOPp H pacyeT rasoropejJOYHBIX YCTPOHCTB;

NOBEPOYHBIA pacyeT ras’oBOro H BO3JYLIHOrO TPaKTa ¢ pa3paboT-
KOH MepOnpHATHH, OOECNeuHBAIOUIHX CHHXXEHHE pacXofa 3JEeKTpo-
3HEPrHH Ha NPHBOJ TATOAYTbEBHIX YCTPOHCTB;

NOBEPOYHBIH pacyeT CYUECTBYIOUIEH TENJOBOH CXEeMH B CBfI3H
C yBeJH4YEeHHEM IMapONpPOU3BOJUTENbHOCTH KOTEJNbLHOM;

paspa6oTka o6beMa MOHTaXKHHIX PabOT H NOCJEJOBaTEJbHOCTH HX
6e3 OocTaHOBKH KOTE€JIbHOIi;
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pacueT pacceHBaHUsl BpPEIHBIX NpHMeceH, cOJepKaulHXcA B Npo-
AYKTax CropaHusi, U OIllpelesieHHe MHUHHMAaJbHOH BBLICOTHI ALIMOBOH
TPYOHI;

pa3paboTKka MHCTPYKIUHH MO NYCKY H OCTAHOBKE KOTJIa NPH CHKH-
raHHH rasa;

onpejesieHUe CPOKa OKYNaeMOCTH PEKOHCTPYKIHH KOTEJbHOH.

[paduueckass vacTb MNpOEKTa JOJXKHA COAEPKAThb cJaefylourye
yepTexXu: JUCTH 1, 2, 3 — yepTeXKH KOMIIOHOBKH OGOpYAOBaHHUS KO-
TEJLHOIO IeXa; JHCT 4 — akcOHOMeTpudecKasi cXema Tras3onpoBo-
JIOB B IpepenaXx KOTeJbHOH; JHCT D — oOmud BHJ ra3oBoOil
rOpeJiku.

Jansi BHINOMHEHHS JUIJIOMHOIO MNPOEKTa INO VKa3aHHOH TeMe
JOMXKHBl OHTb BBIAAHBI CJe[YyIOllHe HCXOJHBIE JaHHBIE: COCTaB rasa,
KOTOpPLIA 6YyIeT MoJsiy4aTh KOTeNbHasi, HIH ero MecTOPOXIEHHE, BUJ
M CcOCTaB pe3epPBHOrO TOIIHBA, YepPTEXXH KOMIIOHOBKU 000OpYHOBaHHSA
CYLIeCTBYIOUeH KOTENLHOH, TeXHHYeCKHe XAPaKTePHCTHKH Bcero
YCTAHOBJIEHHOI'0 BCIOMOraTeNbHOrO OOOpYAOBaHHMHA, UYEPTEXH TIaso-
BOr'O 4 BO3/YLIHOTO TPaKTa KOTEJbHOH, YCTAHOBOYHHIH YEpPTEXK KOTJO-
arperata H BOJSIHOIO 3KOHOMais3epa.

Tema nunsomHoro nmpoekTta: «Hamanounwle HcMHTaHHSA KOT/oarpe-
rata tuna [[E-16-14 ¢ paspa6Gorkoli MepONpHATHH O NOBLILIEHHIO
5KOHOMHYHOCTH €ro paGoThl».

B nosicHuresibHOH 3amucke AOMXKHB OHITH PACCMOTPEHBI CJAELYIO-
L{He BOIPOCHL:

1eJb H NMpOrpaMMa HcCIBITaHu#;

KPaTKOe OMHCcaHHE KOTJoarperata ¥ pexXHMa €ero 3KcIJiyaTauuyu
110 NIOKA3aHHAM KCIJIYaTALUOHHEIX CPeNCTB U3MEPEHHs;

MeTOJ¥Ka H3MepeHHH U pacyeToB;

ONKUCaHHWe W Pe3yJbTaThl IPeJBAPHTENbHBIX OINLITOB,

ONMUCAHHE M PEe3YJbTAaThl OCHOBHBLIX OIILITOB;

o6pafoTka pes3yJibTaTOB HCOHTAHUA W COCTABJIEHHE CBOAHLIX
TabJuL;

aHaJMu3 pe3yJbTATOB HCINBITAHUH;

BLIBOAbl H PEKOMEHJAUUH MO MOBLIIEHHIO 3KOHOMHYHOCTH PaboThl
KOTJioarperara;

pa3paboTKa peXUMHOH KapTol Ias OOC/HYKHBAKOUIEr0 NEPCOHANA;

opraHu3aunds paborT Npu HalajAOYHLIX HCIBITAHHAX;

npaBujia TeXHHKH 0€30MacHOCTH NPH HCNLITAHHAX;

COCTaBJE€HHE CMETH Ha HanaflodHble pabOTHl H PacyeT cpoKa OKY-
NaeMOCTH 3aTpaT Ha Hajalo4yHble paGoTHI.

['paduueckas yacTb NpOEKTa JOAKHA BKJAIOYATh B cebsi ciefyouye
YepTeXH: JIUCT 1 — KOMNOHOBKA KOTJioarperaTa M ero BCIOMOraTelib-
HOro o6OpYyAOBaHHUA;, JIHCT 2 — CXe€Ma PACCTAHOBKH CPeJCTB u3Mepe-
HHUSI TPH HCOBITAHWH, JHCT 3 — pe3yJbTaThl IpeaBapHTENbHBIX
OIILITOB; IHCT 4 —rpaduKH, XapaKkTEPU3YIOLUIHE IKOHOMUYHOCTb paboTHI
KOTJIa B 3aBHCHMOCTH OT HarpyskH.

J1is1 BHIMOJIHEHHS AMIJIOMHOI'O NPOEKTa MO YKa3aHHOH TeMe H0Ji-
KHE HMETbCS CJAeAYIOLHE HCXOAHLIE NAaHHBIE: YEPTEXKH KOMIOHOBKH
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KOTJioarperaTa, AMarpaMmbl 3allHCHIBAIOLIHX PacXoj] mapa pacxojome-
POB, CYTOUHble BEJOMOCTH PabOTHI 00OPYNOBaHMA, XYPHaJ DPEMOHTA
000pYNOBaHHA M BaXTeHHHIH XYypHanx.

8.3. OPOPMJIEHHE IOHUITVIOMHOI'O TITPOEKTA

[TosicHuTeNIbHAA 3aMKUcKa AUIJIOMHOrO NpPoeKTa odbopMifieTcss B CO-
OTBeTCTBHM ¢ TpeboBaHusAMH, yKasaHHbiMH B § 1.3. B nomosnenue
K 3TUM TpeGOBaHHsAM HEOGXOAHUMO COOJIONATh CAEAYIOINe. Y CIOBHbIE
0003HaYeHHA TENIOTEXHUYECKUX, XUMHUYECKUX ¥ APYTUX BETHYHUH J0Ji-
XKHbI OBITh OAMHAKOBLIMH BO BceX paspesiax 3anucku. Pacmudposka
0003HaYeHHH CHMBOJIOB H YHCJAEHHBIX KO3)PHIHEHTOB, BXOAALIMUX
B GopMyJiy, NOJIXKHA ObITh NPHBE/ICHA HENIOCPEACTBEHHO MOA GOPMYJIOH.
[lepBasi cTpoka pacimubpOBKY N0JKHA HAYMHATLCA CO CJOBA «Lfe»
6e3 Kakoro-i1u60 3HaKa npenuHaHus nocje Hero. [Ipy ucnoab3oBaHUU
AMIVIOMHHKOM CIIPaBOYHHIX MaTePHaJOB, HOPMATHBHLIX METONOB pac-
yera, CHull, npefickypaHToB, nuTepaTypHBIX MA2aHHHIX U JAPYTHUX
MaTepHaJjioB HeOOXOAHMO AeJiaTh CCHUIKH Ha HCIOJb30BAHHYIO JiuTe-
parypy. [IlpuBonuTth mosiHOe Ha3BaHHe HCMOJMb30BaHHOW CIPaBOYHOMH
M TEeXHHUECKOH JIUTepaTyphl B 3alHCKe He 00f3aTeibHO, NOCTATOYHO
B KBaJpaTHbIX CKOOKax yKasaTb NOPAAKOBBHIl HOMEp KHHUrd, NOA KO-
TOPLIM B KOHIEe 3aIUCKH OHAa IIOMellleHa B NepeyHe UCIOob30BaHHOH
JiurepaTypHl.

Eciun B TeKcTe B npepeiax oJHOH dpa3bl NPUBOAUTCS PAX YHCJIEH-
HBIX 3HaYeHUH PU3UYecKOH BEJHYUHEI, eIWHUIA YKa3LIBAaeTCHA TOJbKO
nocje nocjiegHero yuciaa, Hanpumep 10, 20, 30, 40 mm.

JIMCTBI NOSICHUTE/NIbHOH 3alUCKH HYMEpYIOT, HAaYUHasi C TUTYJb-
Horo sincra. Ha BTopo#t cTpaHulle IpUBOAMTCA 3ajaHUe Ha AUYIJIOMHOE
NpPOeKTUPOBAHYE, U AaJiee UAYT JIUCTHI 3aIUCKHU B IOPAAKE, YKA3aHHOM
B OrJaBJeHHH. B KoHIe 3amucKd nomeuiaercss IepeyeHb HCIOJMb-
30BaHHOH JIUTEpPaTyphl.

['padnueckas 4acTb NIPOEKTA N0JiXKHA BbINOJHATHCS B COOTBETCTBUH
¢ TpeGoBanuamMu ECIIJIC (Equnas cucrema mpoeKTHOH NOKYMEHTAIIHU
B crpoutenbcTBe). Kaxpwift sucT rpaduyeckoll wacTu mpoekra JoJi-
XeH HUMeTh YIJAOBOH IWITaMN ¢ YKasaHHeM HoMepa Jucta 4 obuiero
yxcia JIUCTOB, BXOASILIUX B IPOEKT.

[Ipu BbIMOSIHEHHH TENJOBBIX CXeM KOTEJAbHBbIX ciefyer cob/monath
MHJEKChl UHXKeHepHHIX ceTell, NpuBeaeHHble B Tabj. 8.1, U ycsioBHbIE
0603HayYeHUsT TPYOONPOBONOB U apMaTypHl, IpUBENeHHbIE B TaOu. 8.2.
u 8.3.

Tabauya 8.1. HHpeKCH HHXEHEPHMX ceTef

HaumeHoBaHEe YenosHoe
o603HadYeHue
[Taponposon:
NpH JaBleHHH cBhime 13 Krm/cm? T 99
4 » pile] 13 » T 97
» » » 0,5 » T 98
’ > I T 97
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I1podorxncerue maba. 8.1

(o}
HanmenopaHue 3’6";‘3;&“‘?}!“
» » » 2 » T 96
» » » 3 » T 95
» » » 4 » T 94
» » » 5 » T 93
» » » 6 » T 92
» » » 7 » T 91
Konnencaronposoa:
ofiero HasHaYeHHS TS8
CaMOTEYHbIl YCJAOBHO WHCTHIA T 82 ,
CaMOTEYHbIR YHCTHIA T 81
HanopHLIA T 8H
TpyGonpoBoaw O6MEro HasHAYEHHS
Bononposon Xo3aHCTBEHHO-NMHTbEeBOA B 1
» MpOH3BOACTBEHHbI %@;
» 060pOTHOH BOAMW NOAAIOHA 4
» » » o6GpaTHbl B5
» YMSATYeHHOR BOAK B 6_
TpyGonpoBox Na-kaTHOHHTOBOR BOAH l-# cTymeHM B 21
» » » 2-f cTynenu B 22
» H-KaTHOHHTOBO# BOAM B 23
» NpH «TOJONHORA» pereHepalHu B 24
» JNekap60OHH3HPOBAHHOA BOJH B 25
» aMMOHHA-KATHOHHTOBOH BOJM B 26
» XJIOp-HOHHPOBAHHOM BOJIBI B 27
» IIPOMBBOYHOR BOAL! I/ PHABTPOB B 28
» [IMTaTeJIbHOA BOAH Ha BCac HacOCOB B 29
» » »  HanopHOH B 29H
» MOANHTOYHOR BOAK @
» nepHojHYeCKOH NPOAYBKH KOTJIOB |
» HeTlpepLIBHOR » » B 32
Kananusanus npousBojcTBeHHast, ofmee 0603Ha- K3
YyeHHe
Kananusanusi HanopHas K3H
TpyGonpoBox cnHBOB H ApeHaxel K13
» aTMoctep HblA ﬁ
» BHIIIapa JleadparTopa H NoAorpeBaTeselt EQ A
Kananusanuss Boj INEJNOYHBIX (CJIHB H 1p.) K9
TpyGonpoBos Kpemkoro pactsopa COJMH M1
» pereHepalHOHHOTO pacrBopa COJH M2
» KpenkKoro pacreopa cyJbdaTa am- M3
MOHHS
» peresepanHOHHOro pacTBopa CyJb- M4
taTa aMMOHHS
» Kpenko# cepHOM KHCJIOTH Mb
» pereHepalHOHHOTO pacTBopa cep- M6
HOH KHCJIOTHI
» pacTesopa HHTpara M7
TpyGonpoBoa runponeperpy3kH M8
Tennonposoael mo TOCT 21.106_78
TpyGonpoBon ropsiuefi Boaw AJisi OTOIVIEHHS H BeH- { 1
THARHHK NojaromHui =
To ke, ob6parumit T 2
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I podosrncenue maba. 8.1

YcnoBHOe
HauMenoBauue o6o3HaveHHe
TpyGonposon ropsvel Boan pas I'BC mopaiomu# T?Q
To xe, UHPKYASUHOHHRIR 14,
Tpy6onpoBo ropsiyeii BOAK /ISl TeXHOAOTHYECKHX ;15;
[IpOLIeCCOB NMOJAIOMHHA (T
pTo e, o6paTHH# 16
Tpy6onposoa ropsiuedl BOAK AJaSl KOHZHIHOHHPO- TT15
BaHHSl BO3JlyXa nojalomui
To xe, o6paTHhA T 25
TpyGonpoBogs! rasa ropiouero (IpHpoAHOro)
ITpoexmupyemvie cemu
Tpy6onpoBop ropiouero rasa HH3KOTO JNaBJEeHHS Pl
no 0,05 krc/cm?
To xe cpennero nasaexus Goiee 0,05 1o 3 xrc/cM? p2
To xe BHICOKOro napienusi Gojee 3 no 6 krc/cm? P3
» » » Goree 6 Jo '12> xkrc/cm? P4
TpyGonpoBox roprouero rasa mIpOAYBOUHBIA P5
To xe Ge3omacHocTH P6
»  HMIYJbCHBIA p7
TpyG6onpoBon ropiouyero rasa HH3KOTO JaBJI€HHSA P8
no 0,05 xrc/cm? pas6upaeMbift
To xe, cpennero aasiaenusi Goxee 0,05 no 3 krc/cm® P9
» » » Gonee 3 no 6 kre/em? P10
» » » Gonee 6 10 12 kre/cm? P12
Tpy6onposon kucjIopozna P13
» ageTuseHa Pl4
Cywecmayrougue cemu
TpybGonpoBox ropiouero rasa HH3KOTO JAABJEHHS Pil
ro 0,056 xrec/cm?
To xe cpefirero nasnaenusi 6oqee 0,05 o 3 krc/cm® P21
»  BBICOKOTO jaBjennsi Gonee 3 no 6 krc/cm? P31
» » » Gonee 6 no 12 krc/cm? P41
TpybonpoBox NMpoRYBOYHHIH P51
» 6e30MacHOCTH P61
BosayxompoBoa
BO3JlyXa HEOCYIEHHOTo, jAaBjenueM A0 1 krc/cm? Al
» » » » 2 » All
» » » » 3 » Al2
» » » » 4 » Al3
» » » » b » Al4
» " » » 6 » A15
» » » » 7 » Al6
» » » » 8 » Al7
ApeHaxka, MpPOAYBKH Al8
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IIpodoascenue maba. 8.1

YcaoBHoe
HanMeHOBaHHE o603HaueHHe
yCKOBO#H Al9
BO3JyXa JaBJeHHEM HHXKe aTMocdepHOro (BaKyyM- A3
IIPOBOJ)
BO3/yXa OCYIIEHHOro, jaBieHdHeM o 1 krc/cm? A2
» » » » 2 » A2l
» » » » 3 » A22
» » » » 4 » A23
» » » » 5 » A24
s » » » 6 » A25
» » » » 7 » A26
» » » » 8 » A27
JpeHaxKa, IpoAyBKH A28
TexHosorndecknfi Tpy60npOBOX
Ma3yTa Mojamomui H1
»  obpaTHb# H2
»  JIPEHAXKHHH H CJAUBHON H3
NPHCANOK K Ma3yTy H4
ApeHaXa M CJAHBa MPHCALOK H5
yafiT-cnupura H6
CIHpPTa H7
IH3€JbHOTO TOIIHBA IOAAIOLKHMA H8
» » o6paTHHA H9
GeH3HHa H10
KepOCHHa Hl1l
MacJa KOMIIP€ECCOpHOro H12
»  MalIHHHOTO H13
»  (ruapaBnnveckas cucrema BJl) mopaomui Hl4
» » » »  CJHBHOH H15
COJISTHOR KHCJIOTH M9
YKCyCHOR » M10
nepeKucH Bojopoja Mil
elKOro Harpa M12
raa3ypu miasa dapopa Ml14
» » cdanHca M15
dapdopoBoit cycneH3nH M16
dasHCOBOMR » M17
JIUTeAHOTO HLIHKepa Ml18
pacrBopa macth OI1-10 MI9
3JIEKTPOJIHTA M20
JHCTH/IJIHPOBAHHOA BOJBI M21
Tpy6onmpoBopa cXuXKEHHOTO rasa
xulkol asm faBreHHeM A0 6 Krc/cm? Hil4
» » » 6osee 6 o 10 krc/cm? H15
» » » Gosee 10 no 16 xrc/cm? H16
CNMHBA CHKHKEHHOTo rasa H17
napoBoii ¢asn Hu3koro nasiennst o 0,05 xrc/cm? P15
cpenHero AaBienus G6osaee 0,056 mo 3 krc/cm? P22
BLICOKOTO jaBjeHust Gonee 3 no 6 Krc/cm® P32
» » 6oaee 6 no 12 xrc/em? P42
6e30MacHOCTH P62
HMIYJIbCHHH P71
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I1podorxcenue maba. 8.1

Haumenopanne o&ﬂ;ﬂgie
YkiaoH Tpy6onpoBoaos __?_/_9__?_)
Sctakaja AR MPOKJAAJKH HHXEHEPHHIX cereif B B B—
Karan npoxopnHo# - —F -F—
WmxeHepHasi ceTb Hajg3eMHAs HAa BHICOKHMX OMOpax -—8—n

¥ » HajJA3eMHAasw HA HH3KHX CTOJ-
6HKax

» » , M[pokJgajbiBaeMas IO MNOKPH-
THIO 3J1aHHA

HuxeHepHas ceThb GecKaHaJbHOH NPOKAAAKH

— — — ——

» » , TpOKJajbIBaeMast MO CTeHKe
31aHuA L a1
KaHan XpHITBIA HeOpoXoiHOX MJfi NPOKAAAKH
HHXEHepHBIX ceTel t——— 41—
YT
Y3en oTBeTBJEHHA TPYy6OIPOBOLIOB g 1

YcTaHOBKA KOMHeHcaTopa (NJaH)

KoJsonel, c6pocHoi
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I podosxncernue maba. 8.1

HaumeHOBaHHe

YcnoBHoe
o603HaqeHHe

Komnencarop (cxema)

IpenaxXHEIA HAH BO3AYIIHHH y3eJ

CymecTByomas Temjiorpacca T
X
HenopsuxkHas omopa B KaHajxe
X
HenopsuxkHas omopa Ha Tpy6olpoBoje < -

Tabauya 8.2. YcnosHne o6o3nauesus TPyGonpoBoaos

H HX 39J/IEMEHTOB Ha CXemax

HawnMeHoBaHHe O6Go3HayeHHe roct

TloTok XuaKOCTH:

—p—

B OOIHOM HaIllpaBJ/JI€EHHH

—n - ——— -

B 060HX HampaBJeHHSIX __‘_.’__

IMorox BO3myxa, mapa, rasa:

B OIHOM HaINpaBJE€HHH

L 2.721—-74

JaN

B 060HX HampaBJeHHAX

\v

ITpuBoA s/ekTpoOMamIMHHbIR @._ —_—
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O podoanenue maba. 8.2

HamnMenoBanne

OGoanagenne rocCT

MacaopacnuIHTeND

MacaoBiaronor/JiocTHTeN b

KoHnpneHrCcaToOTBOOUHK

Bak nop armocdepHHIM AaBieHHEM

Bak ¢ paBjleHHeM BHIIIE aTMO-
cdepHoro

Bak ¢ paBreHHeM HHXe aTMO-
cheproro

Oxnapurenb XHAKOCTH mpol, ape-
HaXa, Bo3jyxa

2.780—68

OuapTp ANA XKHAKOCTH MAH BO3-
Ayxa

N

Ocymurenp Bosfiyxa XMMHYECKHM
crnioco6oM (YOB)

"

Cenaparop (GapGatep)

¢§><><>DO[§<P#

Caymurens

3a6opHHKX BO3fyXa HS aTMochepH

/f
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ITpodorscenue mabar. 8.2

HaumenoBanue O6o3uavgeHHe TocTt

3aaupHas ropJiOBHHA, BOPOHKA

Bosayxoc60pHHK 2.780—68

Oxnannteas ¢ snpeickoM (OY)

Coenunenne Quanuesoe

TpyGonporop

CoenuHuTeNbHEIE TPYOONPOBOALE

IlepekpemuBanue TpyGONPOBOJOB
(6e3 coenuHeHns)

Tpy6onposon B dhyrasipe

2.784—70*
Koneny Ttpy6ompoBofa ¢ 3arJayii-
KOR (o6mee o6o3HaueHHe)

To xe daaHuennint

To xe pe3nboBoit

Ilepexon (ob6mee o6o3HaueHHe)

Ilepexon dunanuepif

TIVILL L 414 %] e]<
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ITpodoarxmcerue maba. 8.2

HanMeHOoBaHHe O6o3HayeHHe I'OCT -

Komnencarop I1-o6pasuuit ‘ l

Komnencatop AHH30BHI’ U
KomnencaTtop TeJIECKONMHYECKH I 4
(canbHUKOBHIR) \

IIInanr ru6kul \f\/\J

YcTpoficTBQ pacxofoMepHoe (hHa-
dparma)

2.784—70*

Onopa HenmoABHXKHas

Brunyck Bo3gyxa B atMocdepy ﬁ__l
>

Onopa mnoxBuxHas (oOmee o06o-
3Ha4YeHHe)

Onopa 1mwapukoBas

Onopa HanmpaBasiowas

Onopa CKOJAb3A1ana T

nopa K
Onopa KaTKoBas —

Onopa ynpyras g
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Hpodosxcerue maba. 8.2

HauMenonarne OGosuauyeHne IroCcT
TloaBecxa nenoasmxHasi -I
Tloasecka manpasasiomas L

Tlonsecka ympyras

I'naposarsop ﬂj:'

KOJIJI €KTOp -l—J.—Ll—LJ_L

Tpy6GonpoBson HeBHAHMHIH ———

2.784—70*
CJ/IHB XHAKOCTH H3 CHCTeMH

BenTunae mpoxoaHoit

BenTuap yraoroit

3anBHXKa

Kpan mpoxonso#t

Kpan Tpexxonoeofi (ofmee o06o-
3HayeHHE)

Knanan mnpenoxpaHHTeNbHWA yr-
J0Bo#R

XK (X F (X |
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I podoancenue maba. 8.2

HauMenoBanHe O6osnauenue roct

o

. Kaanan npenoxpaHuTelbHHA Mpo-
xonxoit ITKH

Knanan ofpaTHu# npoxonHoft *

KnanaH pejpyKUHOHHBIH

KnanaH ppoccejibHHH

Bentusnp perysnupylomHuit mpoxon-

ot PILYK 2.784—70*

Knanan peryJanpyiomnit yrioBo#i
(peryasaTop mepeJinBa)

Peryasitop naBneHns (40 ce6s)

?&X«MX%

:

Peryasitop nasnenust (mocie ce6s)

* IlpnkeHne paGouell cpeanl uepes kjaamaH o603HauaTe OT 6eJIOTO TpeyroJb-
HHKa K YepHOMY.

Tabauya 8.3. YcnoBrne o6o3naueHusi 06opynoBaHus
H YCTpORACTB Ha CXemax

HauMenoBanue O60o3nayenue rocT

Hacoc mecrepenHH#A

2.782—68

Hacoc porauuonsmt nonacTHoi
BBH, KBH
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ITpodoarxcerue maba. 8.3

HauMeHoBaHHe O6o3snaueHnne rocT

Hacoc neHTpoGexHH#

Hacoc BunTOBON

|

%A%y
r

Hacoc crpyfisnilt, 9¥xKekTOop, 3e-
BaTOpP BOJOCTPYMHHR H MapocTpyh-

HEI#:
obuee o6o3HaueHHE %

[

HacoC BOZOCTPYHHHIR

HacoC MapocTPyHHHH %_

2.782—68

Komnpeccop

HOCTH C NOCTOSIHHBEIM HAaINPaBJIEHHEM
IoToKa

Hacoc nocrosHaOR npou3BoauTENb- @

Hacoc axcuanbHO-nopineBoit

Hacoc xpuBomMNHO-NMOpIIHEBON

=r
Jui

Hacoc pyuHoit

Baxyywm-Hacoc

SIS
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IIpodorxcenue maba. 8.3

HauMmenonanne Odosuavenne rocCTt
|
Boponka crmycknas Y
[IIuGep 2
/7
I'psasesuk O
Boaonarpesatesib eMKu#t
i
BonoHarpeparenb cXopocTHOR ma-
poBonsiHO#R T
2.786—82
Boponarpeparesb ckopocTHOR BO-
A0BOASHOM | |
Pacmnpurens (6a4ox-crdoH) -
T
CeTxka mpueMHas ¢ KJallaHOM m
[IpucnocoGnenne mnpefoXpaHHTENb-
HOe L5l COCYAOB HH3KOI'O JaBJIeHHS __F
(ranposaTBop)
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'aasa Oemmejx

ONPEAEJIEHHE TEINJIOBbIX HATPY3 ‘ )
BbIBOP EAHHHYHOA MOIIHOCTH U YHCJIA KOTJIOATPETATPB

!
9.1, PACUET TEIWIOBBIX HAFPYBbK
U OBOCHOBAHHE CTPOMTEJIbCTBA W/IM PACIHIMPEHHS{
KOTEJILHOH

B cootBerctBuu co CHuII I11-35-76 npoekTnpoBaHKe HOBEIX M pac-
IIMpeHHe AEeHCTBYIOIINX KOTEJBHHX JOJKHO OCYIIECTBJASATHCA B COOT-
BEeTCTBHH C YTBEPXKIECHHHEIMH CXeMaMH TelJocHaOXKeHus, T. €. C yde-
TOM KOJIHUECTBA M PEXKHMOB NOTPeOJEHHS TEMJIOTHI IPOMBIIILIEHHBIMU
NPeANPHATHSMH H XHIHITHO-KOMMY HaJbHEIM cekTopoM (DKKC). Uucno
H €IMHHYHAS MOIIHOCTh KOTJIOArperaToB, MapaMeTpPbl H BHJA TEMJOHO-
curess (map WM neperperas BOAa) 3aBHCAT OT CYMMapHBIX TENJIOBBIX
Harpy3oK KOTEJbHOH H DeXuMa OTIYCKa TENJIOTHl, ONpEene/sieMoro
pexkuMoM paboTel norpeburesiedi. B cBs3u ¢ 3TUM NPOEKTHPOBIIHKAM
Ha OCHOBAHHH 3asiBOK INOTpeOuTeNed NPHUXOIUTCH COCTABJAATH HC-
XOJHBIE JaHHbIE TEIIOBBHIX Harpy3ok KOTeNbHOH ycTaHOBKH. OT Tia-
TEJBHOCTH 3TOH PabOTHl 3aBHCAT NOCHEAVIOUIHE TPOEKTHBIE PEHIEHHS:
BbIOOD TMPHHUUNHAJLHOK TEMJOBOK CXEMBI, OCHOBHOrO M BCIIOMOra-
TeJIbHOTO 00OpYIOBaHHs, a TaKXKe TEXHMKO-JKOHOMHHUECKHE IMOKa3sa-
TEJH KOTeJbHOH.

TensoBble Harpysku s pacyeta W Bribopa 060pyJOBaHHSI KO-
TEJTbHBX JOJIXKHBI, KAK MHHHMYM, ONpPENeNsATbCA A TPeX XapakTep-
Heix pexumoB (CHull 11-35—76):

MaKCHMaJbHO-3UMHEr0 — NPH CPEefHel TeMIepaType HapyXKHOro
BO3JyXa B HauboJiee XOJOAHYIO NATHIHEBKY;

Haubo/iee XOJIOZHOrO Mecslla — IPH CpefHeH TeMmmepaType Ha-
PYKHOro BO31yXa B HauOosiee XOJOIHBIE MecsL;

JIETHEr0 — NIpH PacyeTHOH TeMIlepaType HapyXHOro BO3AyXa Tell-
JIOTO TIEPHOJA.

Cpennsis TemnepaTypa HapyKHOro Bo3nyxa B HauboJiee XOJOAHYIO
NATHAHEBKY (pacueTHas AJf OTOIJIEHHA) NPHHHMAaETCs MO KJAMMATO-
JIOTHYECKHUM AaHHBIM AJs HaceneHHunX nyHkToB CCCP (B Ta6a. 9.1).
M3 atoit ke Tabaullbl NPHHAMAETCS CPENHSASA TEMNIEpAaTypa HAPYKHOTO
BO3yXa B HauboJiee XOJOAHBIA MecHl (pacueTHas ISl BEHTHJISALHH).

3a JeTHuH pexXuM OPHHHMAKT TAKOH, IPH KOTOPOM OTCYTCTBYIOT
pacXofibl TEMJOTH Ha OTOMJIEHHE H BEHTHJIALHIO.

B npakTuke NpoOeKTHpPOBaHMS TEIJIOBBIE Harpy3KH 4YacTO ONpeje-
JSIOT AJIS NSTH PEXHUMOB, N00aBJsig K YKa3aHHBIM BHIIIE CpeJHEOTO-
NHTEJBHBIA DEXKHM H pPEXHM, COOTBETCTBYIOHIMH TOYKE H3J0MA TEM-
nepatypHoro rpaduka. ITO 1NO03BOJSET NPOH3BECTH OoJjiee TOYHBLIA
BHIGOp BcrioMOrartesibHOro obopyioBanus. [Ipu JHIIOMHOM HPOEKTH-
POBAHHH pacyYeT TEIJIOBOH CXeMBl KOTEJIbHOH DEKOMEHJAyercs NPOH3-
BOAUTb NpH Tpex pexumax B coorBerctBuu co CHull I1-35-76.
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Tabauya 9.1. KnnmaTonorHuyecKkne AaHHme HekoTopwix ropopos CCCP
AJSi PacyeTa OTONMHTENbHO-BEHTHAALHOHHHX HArpys3oK

~
i TemnepaTypa BapyiK©BOro
¢ Bosgyxa, °C Tpoponxn-
1 Hacenenune TeILHOCTD
NYHKTH cpenmsis OTONHTeJb-
pacueTHas pacueTnas 98 OTONE- HOrO nepEo-
ANA OTO- Ans relbENi Ba, cyT
nienus BEHTRJAANEH nepmop,
AGaxan _—42 —27 —9,5 226
AXTIOGHHCK —31 —21 —7,3 203
Anwma-Ara —27 —12 —2,1 166
ApxaHregbck —32 —19 —4,7 251
Apsamac —29 17 —4.9 ]
ApmaBup —21 —7 0,5 159
Apansck —27 —18 —6,0 181
AcrpaxaHp —22 —8 —1,6 172
AunHck —41 —22 —7,9 238
Amxa6ap, —11 —2 3,9 111
Bbaky —4,0 1,0 5,1 119
Bapnaya —39,._ —23 _ —8,3 219
Bearopop —23 —12 —2,2 196
Bepasanck —19 —7,0 0,0 168
gnﬁcx —38 —2; —8,7 222
JaroBemeHcK —34 —2 —11,5 212
~BqpxoMu T —72,0 ~<o-5—T 189
Bpect —20 —8 0,4 186
BpsaBck —24 —13 —2,6 206
Bepxosi Hek —60 —b51 —2 272,
BuasHioc —23 -9 —0,9 194
BuuHHuIa —21 —10 —1,1 189
Bure6ek —26 —12 —1,6 206
» BnagHBoCTOK —25 —16 - —4.8 201 —
" BaaguMup —27 —16 —4.,5 217
Boarorpan, —22 —13 -—3,4 182
Boaoraa —31 —16 —4.,8 228
Boponex —25 —14 —3,4 199
BopomunoBrpan —25 —10 —1,6 180
Bsizpma —29 —14 —3,5 217
Fomens —25 —11 —1,3 197
Topb kit —30 —17 —4,7 218
I'posumit —16 —5 0,4 164
Hayraenunac —27 —10 —1,5 203
J Henponerposck —24 -9 —1,0 175
JlymanGe —14 -2 3,6 112
Epesan —19 —8 —0,9 114
EccenTyxu —17 —8 0,1 178
JKutomup —21 —9 —0,8 192
3anopoxbe —23 —9 —0,7 175
Hsanoso —28 —16 —4.4 217
HxesBck —34 —19 —6,0 223
HpKyTcK —38 —25 —8.,9 241
Kasanp —30 —18 —5,7 218
Kaparauna —32 —20 —7,5 212
Kaynac —20 —9 —0,5 192,
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I podoacerue maba. 9.1

TemMnepatypa na?yxnoro
BO3xyxa, °C IMpogomxu-
HaceneHHHe TeJAbHOCTh
NYHKTH cpeflHASA OTONMHTE/b-
pacueTHas pacueTHas 8a OTOMH- HOT'G NepHuo-
AJasa OTOo- Ans TedbHHA Aa, CyT
nJaeHd 1 BeHTHJSAIHH TepHOR
Kues —21 —10 —1,1 187
Koctpoma —30 —16 —4,5 224
KpacHozaap —19 —5 1,5 152
Kpachosipck —40 —22 —17,2 235
Kyptk— —24 —14 —3,0 198
JleHuHTpag —25 —11 —2,2 219
Jluneux —26 —15 -39 199
JIbBOB —19 —7 —0,2 191
MarsuTtoropck —34 —22 —17.9 218
MuHnck —25 —10 —1,2 203
Mocxkaa —25 —14 —3,2 205
MypmaHCck —28 —18 —3,3 281
Hosocu6upck —39 —24 —-9,1 227
Opecca —18 —6 1,0 165
OMmck —37 —23 —7,7 220
OpLXKOHUKH]3E —17 —5 —0,4 175
Open —25 —13 3,3 207
[Tensa —27 —17 —5,1 206
[Tepmb —34 —20 —6,4 226
[Terposapoack —29 —14 —2,9 237
[Moartasa —22 —11 —1,9 187
[TcxoB —26 —11 —-2,0 212
PocroB-na- oy —22 —8 —1,1 175
PsizaHb —27 —16 —4,2 212
CaparoB —25 —16 —5,0 198
CaepaaoBeK —31 —20 —6,4 228
CeBacTonoas —11 0 4.4 137
CMmoaeHcK —26 —13 —2,7 210
Taranpor —24 —9 —0,8 173
Tannun —21 —9 —0,8 221
Toapartu —29 —17 —5,4 203
Tomck AT =95 . =838 234
Tyna —28 —12 —38 71
YabsiHOBCK —31 —19 —5,7 213
Ya —29 —19 -—6,4 211
deopocus —15 —2 2,9 144 .
®dpyn3e —23 —9 —0,9 157
XabapoBck —32 —23 —10,1 205
XapbXoB —23 —11 —2,1 189
Ilenunorpan —35 —22 —8,7 215
Yensa6GHHCK - b— 29~ - —20 —7,1 216 o
UHMKeHT —17 —6 1,1 147
Umnra —38 —30 —11,6 240
SAKyTCK —55 —45 —19,5 254
Slpocaasab =31 —16 ,D 222
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IIpu o6paboTke 3asaBOK nmoTpebuTesael NMPOU3BOAUTCA paclpejene-
HHe HX Ha TPYNNHl B 3aBHCHMOCTH OT BHJa TEIJIOHOCHTEJISI H €ro napa-
METPOB, CYMMHDOBaHHME TEIJIOBBIX HArPy30K C ONpejeJeHHeM MaKCH-
MaJIbHBIX 9aCOBHIX PacXojOB Hapa o KaxJo# rpynmne norpebutenei,
pacyeT ropoBOro pacxojia mapa M Bo3BpaTa KOHJeHcaTa, pacder pac-
X0J1a TEMJOTHl HA HYXJBl OTONJIEHHS, BEHTHISLUHUHU U ropsdero BojO-
cuabxenusi npeanpusatuamu u JXKC.

CocraBieHne cBOAHBIX TaGaul U rpadUKoB, XapaKTEPH3YIOUIHX
KOJTH9eCTBO TIOTPeOJNsieMOH TENJIOTH U PEXHM NoTpebseHus, HpH Aum-
JJOMHOM NPOEKTHPOBAHHH pEKOMEHAYeTcs NPOH3BOAHTL B TAKOH IoO-
C/1eJ0BaTeIbHOCTH:

1. CocTaBuTh NpPHHUMOHAIBHYIO CXEMY INapocHaOXeHHs Inpef-
NpUATHA OT KOTEJbHOH C YKa3aHMEM JJIMHBE Y9acTKOB M I1apaMeTpPoB
napa.

2. 3 cxembl mnapocHaGXeHHs H MNapaMeTpoB napa BHIOpPATh
o0bekT, TpeOywluii HauboJblllero AaBJeHus napa.

3. BrifpaTh cepuiiHO BEITyCKaeMbll KOTeJbHBI arperar, yJioBJeT-
BopsilOI KA moTpebuTens, Tpebymwoumero HauOoJbluero AAaBJEHUS.

4. OnpenenuTb OPHEHTHPOBOWHHIM pACUeTOM BHYTDEHHHE Jua-
MeTpHl NapONpOBOAOB OT KOTEJNbHOH A0 00BeKTa, TpeGyOlUlero Hau-
Gonbillero namJjeHusi mapa. Pacder maponpoBOAOB NpPOM3BOAMTCH Ha
MaKCHMAaJIbHbIE 9aCOBLIE pAacXOJbl 10 Pa3HHLE JaBJeHHH Dapa MeXay
KOTeNbHOH H HauboJee yjaajlleHHBIM OOBEKTOM.

BHyTpenHu#t [uaMerp nmaponpoBoja (B MeTpax)

dg, = ¥ 0,354-107Dvjw, 9.1)

rae D — MakcuMaJbHBIE pacxoj mapa, Kr/4; v — yneabHBIH 0OBEM
napa ONpH CpPelfHHUX NapamMeTpax B NApONPOBOJE, ONpeleasieMbIH H3
TalJul A5 BOASIHOrO napa, M3/Kr; w — ckopocTb mapa, m/c; NpH
OPHEHTHPOBOYHHIX pacdeTax peKOMeHAyeTcs NMPHHUMATh JJs eperpe-
Toro napa 35—40 m/c, pas HacemeHHoro napa 25—30 m/c (MeHbinee
3HaveHHe Buibupaercd Opu HEOOJBINOH pas3HHULE [AABJIEHHA MexXay
KOTeJbHOH W Haubojiee YjaJleHHBIM OOBEKTOM). '

5. Npunare OnuxKafimuui OGOJBIIMA JAHAMETP NapolpoBoja Mo
['OCT unau OCT u3 matepuana TpyG, cOOTBETCTBYIOMIETO TPeGOBAHHAM
«[IpaBun ycTpofictBa u GesomacHo# 3KcmayaTalluy TpyGonpoBOAOB
mapa 4 ropsiveii Boawl» ['ocroprexnapzopa CCCP, onpepenuB pefcT-
BHUTEJIBHYI0 CKOpOCTb no ¢opMmyJie

@ = 0,354-10°Dv/die. -~ (9.2)
6. Onpepenurs Ko3pdULMEHT CONPOTUBIEHHS TPEHHS
A =0,11(K,/dg, )%, (9.3)

rae K, — 3KBuBaJIeHTHasl ILIePOXOBATOCTh BHYTPEHHEH MOBEPXHOCTH
TpYOH, M (4151 NaponpoBofIOB PEKOMEHAyeTcs npuHuMath K, =
= 0,0002 M, m1a BoasHeIXx TemnoBuX cereit K, = 0,0005 wm).
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Tabauya 9.2. KoshdRumenT & ANA ONpenc/cHAN
CyMMapHO# SKBRBANICHTHOH MJIAHB MECTHHX COnPOTHBJCHAH

3nauennge @

Yeaosauft
npoxopn AJAs BOAA-
Tun xomnencaropa TpyGonposoaa, ANAS napo- HEHX B KOH-
MM BHX cerefl AeHCaTHHX
cetelt

TpansutHHe TemuoBne cetd (6es orBeTBieHHH)

CanpbHHKOBH Jo 1400 0,2 0,2
[T-o6pa3HuHil ¢ FHYTHMH OTBOAAMH » 300 0,5 0,3
[T-o6passHf CcO CBapHHIMH HJIH 200—350 0,7 0,5
KPYTOH30THYTHMH OTBOAAMH 400—500 0,9 0,7
600—1400 1,2 1,0
Pa3perB/leHHbHle TeNnsOBHE CETH

CanbHHKOBHI Jo 400 0,4 0,3
450-—1400 0,5 0,4

[1-06pasHufi ¢ THYTHMH OTBOAAMH Jo 150 0,5 0,3

7. Onpeaenutb yaeabHyio norepio Ha tpenue (Ila/m)
Pt 1
Ah = A 5 (9.4)

rge P — IVIOTHOCTh TENJIOHOCHTENA NPH €ro CPEeAHHX MapaMmeTpax
B Tpy6GonpoBoae, Kr/m®.

8. Onpeaenuth 3KBUBAJEHTHYIO IVIHHY, XapaKTepU3YIOULYI0 MeCT-
HbI€ CONPOTHBIEHHS (IPH OTCYTCTBHH JAHHBIX O MECTHHIX COMNPOTHB-
JIEHUAX),

I, = al, (9.5)

rie | — ofmas OJuHA PacCUHTHIBAEMOro YYacTKa, M; & — K03ddu-
IIHEHT, YYUTHIBAIOMIUA NaJIeHHE JABJEHHA B MECTHBIX CONPOTUBJIEHUSAX
10 OTHOLIEHHIO K MaJeHHIO JaBJeHHA Ha TPeHHE, ONpejenasieTcss B 3a-
BHCHMMOCTH OT KOHCTPYKUMH KoMneHcatopa u3 Tabn. 9.2 (CHull

11-36-73). ’
9. OnpenenuTh NpuBeJeHHYIO UIHHY IlaponpoBoia (B MeTpax)
L, =1+ 1, (9.6)

10. Onpenenuts noTepio naBIeHHS B NapONPOBOAE OT TPEHHA H
MECTHLIX CONPOTHBJAEHUH (B NaCKaasx)

AH = Ahl,. 9.7)

11. OnpeneninTh NOTEPIO TENJOTH OT HAPYXKHOTO OXJaXKACHHS
naponposozaa (xkBT)

Q = Gyn (tep — tox) - 107, (9.8)
rle gyy — MOJHasi yAEAbHAf MOTeps TENJIOTH H30JHPOBAHHHIM INapo-
nmpoBOjoOM, NpuHuMaerca u3 Taba. 9.3, Br/(m-K); {., — cpenuss
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Tabauya 9.3. Yaensnas noteps TenjaoTn ¢ | M HSOJAPOBAHHOrO HNAPOMPOBOAA
C y4eToM RONOJHHTEJLHWX NOTeph apmatypofi ¢ onopamu, Br/(m-K)

YpennHas noTeps npH TeMnepaType napa, °C
s | 200 250—300 200 250—300 200 ! 250—300

MeTp,

MM Hagsemnaa I[TIpoknagKa B Hempo- I[Ipokaanka B NMPOXOR-

NpoKJA2afKa XOHHX KaHaJlax HHX KaHajnax

32 0,48 0,48 0,46 0,45 0,52 0,561

45 0,55 0,53 0,53 0,53 0,59 0,58

57 0,60 0,59 0,58 0,57 0,64 0,63

76 0,66 0,66 0,64 0,64 0,71 0,69

89 0,72 0,71 0,70 0,67 0,77 0,72
108 0,79 0,77 0,75 0,74 0,81 0,78
133 0,86 0,84 0,82 0,80 0,92 0,87
159 0,74 0,91 0,89 0,87 1,02 0,96
219 1,09 1,08 1,04 1,03 1,20 1,14
273 1,24 1,22 1,20 1,17 1,32 1,27
325 1,40 1,36 1,33 1,30 1,45 1,38
377 1,54 1,48 1,49 1,42 1,59 1,51
426 1,56 1,51 1,60 1,42 1,59 1,65
478 1,67 1,59 1,66 1,62 1,71 1,62
529 1,76 1,70 1,69 1,64 1,84 1,72
650 1,96 1,87 1,88 1,80 2,12 1,98
720 2,13 2,03 2,03 1,95 2,35 2,16
820 2,36 2,26 2,27 2,17 2,63 2,42
920 2,65 2,49 2,53 2,39 2,88 2,64
1020 2,99 2,76 2,79 2,65 3,09 2,86

TEMNepaTypa napa B naponposoge, C; f,x — TeMnepaTypa OKpyxKaio-
el cpenwl, NpH NPOKJaiKe B HENPOXOAHHIX KaHaJjax (IPYHT) npH-
HuMmaerds tox = 0 °C, npu npoksajgke B NPOXOAHHIX KaHaNax Lo, =
= 40 °C, npn HaJ3eMHOH NpOKJajKe NpHHUMAeTCs DaBHOH pacder-
HOA TeMmIlepaType Hapy»XHOro BO3AyXa Uil OTOIVIEHHA, tox = iy o)
[ — nnvHa TaponpoBOAa, M.
12. Ilpu TpaHcnmopTe mneperperoro mnapa oONPeAeTUTh NajeHHe
Temnepatypsl B naponposoge (°C)
D
At = 3,630—!)—, (9.9)
rfe ¢, — UCTHHHaf yJeJbHas TEIVIOEMKOCTb NEeperperoro napa npH
NOCTOSTHHOM JaBJIEHHH H ero cpeaHux mnapamerpax, KkKJIx/(kr-K).
13. Ilpu Tpancnopre HacHINEHHOr0 mMapa ONpeNeSHTh KOJHYECTBO
o6pasywinerocs Konjaescata (T/u)

Dyos = 3,6Q/r (9.10)
H TOJIHBIA YacoBON pacxoj HachIleHHOro napa (1/u)
Dnon = Dror + Dyogs (9.11)

rae Dy,r — KOJNHYECTBO HacHIEHHOro napa, tpebyioueecs norpebu-
TeJNsIM, T/4;, r — CKpHITasi TEMJIOTa NapooGpa3oBaHUA NPH CPEIHEM
JaBjleHHH mapa B naponpoBone, KJIxk/Kr.
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Tabauya 9.4. 3RaYeHAs @ B 3aBHCHMOCTH OT TeMnepaTypH
_ HapyXHOro BO3AyXa

PacueThasa TeMnepaTypa RapyKHOro BOSAYX2
AJis NPOEKTHPOBARHS OTOMJIEHH A tp o C 0 —10 —20 —30 —40

3uavenne g, B1/m? 93 128 | 151 174 | 186

14. Onpenenurp N0 KaXKAOMY COOPYIKEHHIO MaKCHMaJbHBIH pac-
XOJ TeIJIOTH Ha HYXKAH oTonseHnud (KBT) npu pacueTno# temneparype
HapyXHOTO BO3jayXa:

Ha OTOIJIEHHE KUJLIX 3MaHUHU

:n.n = qF, (912)
Ha OTONJieHue OOIEeCTBEHHBIX 3JaHHH
o6m —_ Kmel (913)

rjie § — YKpyNHEeHHbIH N0Ka3aTesb MaKCHMaJTbHOTO 4YacOBOr'0 pacxona
TENJIOTH HAa OTOIVIEHHe XuJbX 3naHuil B Barrax Ha 1 m® xkujo#t nio-
Iany, npuHumaercss no gamHeiM Taba. 9.4 (CHull 11-36-73); F —
Kunas maomans, m? K — Ko3pdUIMEHT, NPH OTCYTCTBUM NAHHBIX
npunumaercs paBusiM 0,25.

15. Onpenenutr MaKcUMaNbHBI Pacxof TEMJOTH HA OTOIIEHUE
JKHJIBIX M obOmecTBeHHHIX 3nanuit (KBT)

Qo = Q=" 1 Q3°™, (9.14)

16. OnpenenuTe MaKCHMAaJNbHBIA PAcXo/ TEMJIOTH HA BEHTHJISIHIO
obmecTBeHHBIX 3aaHui (kBT)

Qs = KiQ3%™, (9.15)

rie K; — Ko3(pduuHEeHT NPH OTCYTCTBHH JaHHHIX, OPHHHMAeTcs pas-
aeim 0,4,
17. Onpenenutb cpefHUN pacxoj TEMJOTH 3a OTONUTEJNbHBIA Ie-

pHOJ HA ropsyee BOXOCHaGKeHHe MXKU/IbIX ¥ OOIIECTBEHHHX 3HaHHH
(xBT)

Qr s = qr.s/M, (916)

roe ¢pp — YKPYNHEHHHIH [OKasaTesJb CpeJHeYacoBOro pacxoja
TEIJIOTHl Ha ropsdee BomOocHaOxeHHe HA OLHOrO 4esjoBeka (C y4eToM

Tabauya 9.5. Cpennne 3a OTONHTeNbHHA nepnof HOpMH Pacxoia BOAH
H TemJIOTH Ha ropsiuee BOROCHaGXeHHe

e

a

3uauenne ggp, W 80 90 100 110 120 130
3Hauenue ¢p p, Br/uen 290 | 319 | 348 | 377 | 406 | 435
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o6lleCTBEHHBIX 3kaHuil pafiona), npuHuMaetrcs mno Tab6a. 9.5
(CHull 11-36-73); m — uucio 4enoOBeK.

18. OnpenennTh cpeinHii pacxoj TEMJOTH 338 OTONMHTE/bHBLIA Ie-
PHOX Ha HYXJAHl OTOMNJEHHUSA (KBT)

P Qo

rie Q, — MaKCHMAaJbHBIH YacOBOH pacXxoj, TeNJOTH Ha OTOILIEHHE,

kBT, #P — cpenHss TeMmneparypa HapyXHOrO BO3AyXa 3a OTONH-
TeJIbHBIA Nepuo, NpuHUMaeTcd o Tabxa. 9.1 (nas npeanpusdtuii, pa-
GoTaloWKX B OAHY HJIH JBE CMEHBI, CPEIHHH PACXOA TEMNJOTHl J0JKeH
OnpeAenfATbCA LA KaXOOH cMeHH); fp o — pacueTHas Temnepatypa
HAPYXKHOI'O BO3JyXa I/ NPOEKTHPOBAHHUSA OTOIVIEHHS, NPUHUMAaeMas
no ta6a. 9.1 Kak cpeausasa TeMmnepatypa Bo3ayxa HauGosee XOJOMHOH
naTuaHeBKHu, °C; fzz — pacuerHas TeMmmepatrypa BO3AYyXa BHYTpPH
3[laHUI.

19. Onpenenutsh cpeIHUH pacXOX TENJOTH Ha BEHTHAANHUIO (KBT)

— P

9.17)

'—tpo

QT = Qg ©-18

rae Qp — MakcuUMaJbHBIH pacxo[ TENJOTH Ha BeHTHJAANHI0, KBT;
t,.» — pacueTHasd TeMIepaTypa HapyXHOTO BO3JyXa JJIsl NPOEKTH-
pOBaHHA BEHTHW/ISAIKMH, NpuUHHMaeMas no Taba. 9.1 Kak cpegusas Tem-
nepatypa HaufoJee XOJOZHOro Mecdua, C.

3. Onpenenuth MaKcUMaJbHLEIA PacXof TENJIOTH Ha ropsiuee BOJO-
cHabxeHue XUJIBIX U OOIEeCTBeHHHIX 3faHufi (KBT)

MaKE __ (2 +2,4) Q.. 9.19)

21. Onpenenuth cpeAHHHl pacXol TENJOTH Ha ropsiuee BOAOCHAO-
XKeHue B jeTHud nepuop (xBrt)

c ¢cp 60— f
Qr?n.n = Qrpn 60 — fo o X1 ﬁ (920)

rae typ, — TemMnepatypa XoJioJHOH (Bononpono,moﬁ) BOALI B JIeTHUH
nepuol, NpH OTCYTCTBHM JAHHBIX npuHuMaerca 15 °C; ¢, , — teM-
nepaTtypa XOJIOMHOW (BOAONPOBOAHOH) BOJBI B OTONHTEJBHBIH (3HM-
HUH) NepuoA, PH OTCYTCTBUH AAaHHBIX npunumaerca 5 °C; f — koad-
GbHUIHeHT, YYWTHIBAOMUNA CHUXXEHHE CpeNHero pacxoja BOAHW Ha
ropsiuee BOJOCHAOXKeHue B JeTHHH NEpHOX MO OTHOIIGHWIO K OTOMU-
TeJTbHOMY, NpPH OTCYTCTBUM HaHHHX NpuHumaerca P = 0,8, a aas
NpeANpUATHA KyPOPTHHIX M IOXHHX TOpofioB P =
22. OnpepenuTh pacxol TEMJOTHl AJSI NPOMEXKYTOUHHIX PEeKHMOB
(xBT) .
—t
Q:= Q“’ ’ (9.21)

BH tﬂp
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MKC

N‘\
7 w17 B
> lg- 3
A ls=09 P 1,205  1,=06 | 1,=04
3 I < 7 §
(=)
IL [V
6

Puc. 9.1. Cxema TennocHa6xeHusi npeAnpuatufi 1 norpeGureneit )KKC

rae Q°P — cpeaHnit pacxon TENJOTHl HAa OTONJIEHHE HJIH BEHTHAAIHIO,

kBrt; — TeMllepaTypa HApPYXKHOrO BO3AyXa NPH IPOMEXYTOYHOM
pacuyeTHOM pexume (Hampumep, Ajas pexpMa Haubosee XOJIOZHOrO
mecsana), °C; #g¥ — cpemnsis TeMmnepaTypa HAapyXHOro BO3Ayxa 3a
otonuTenbHul# nepuox, °C.

[IpuMep onpefeseHHS TEMNOBHIX HArpy3oKk KoTeabHoH. [Ipou3se-
CTH pacyeT TEIJIOBHX HAarpy3oK KoTeqbHO#H. CxemMa TemjiocHabXeHHS

Tabauya 9.6, UcxonHuie AaHHHEe AJsA pacuera

IMorpeGutenn
HauMmeHroBaHHe
A B B r JXKC
Tensosocurensb l'opsiyas IMap ITap IMap Topavas
BOJa BOZa
[IpunsiToe naBieHHe napa — 1,35 —
HA BHXOA€ H3 KOTeJbHOMH,
MIla
IlaBnenne napa, TtpeGye- — 0,3 0,65 0,4 —
moe norpeburesnem, Mlla
Temneparypa mnapa, Tpe- — 250 210 250 —_
6yemas morpeGuTeseM,
Pacxox mapa, t/9 — 10 25 14 —
HOauna tpy6onpoBoaa oOT 0,9 1,1 1,6 1,5 1,2
KoTeJIbHOR RO mnorpeGurensd,
KM
Cnoco6 npokxnanku tpy6o- Hernpo- Hermpo- | 4acTHY- | Hempo- Herpo-
NIPOBOROB XonHOR | XomHO#t | HO B He- | xonmHO# | XOXHOH
KaHaJ KaHajx | NpOXoX- | KaHan KaHax
HOM H
NIPOXOX-
HOM Ka-
HaJje
Pacnonoxkenye KoresbHoO#R r. Jlenunrpan
JKunas mromazns, m? — — — — 30 000
O6vem 3paups, M3 — 100 000 | 300 000 | 50 000 —
Uucno xureneit — —_ — — 300 000
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npeanpusatui u norpebureneii )KKC npusesiena na puc. 9.1. Ucxonnne
JaHHbie Jjisi pacyera npuBejeHn B Tabxn. 9.6

IMorpe6urenn b, B, I' pacXoAyloT nap Ha TEXHOJOTHYECKHE HYXK-
AH M Tropsuyid BOAY HA HYXKARl BEHTHIALUH H ropsivero BoJocHab-
xeHusi. [Torpebutenp A pacxoayeT ropsiuyio BOAy Ha HYX/B OTOI-
JeHHsi, BEHTHJIAIMH H ropsiuero BojpocHabxenus. [loTpeGutenem A
iBsiOTcs ofbmecTBennue 3Aands. IloTpeburenu JKKC pacxopyiwor
ropsiYyi0 BOAY HAa HYXXZH OTONJIEHHH M ropsidero BOJAOCHAOXKeHHS.
[TpokaaZka TpyGONpOBOXOB NMPOH3BEJEHA B HENPOXOAHBIX H NPOXOA-
HBIX KaHasnax (cM. Ta6a. 9.6).

Pacyer npousBoAuTcsi B TaKoH Nocjef0BaTeJbHOCTH:

1. IMponsBoaum BuiGop o6BbekTa (cM. cxemy puc. 9.1), Tpebyromero
HauOOJIbIIEro NaBJeHHA Napa. TakuM siBasieTcs 00beKT B, Tpebytomuit
naBnenus 0,65 MIIa u temneparypw neperperoro mapa 210 °C, oc-
TaJbHble TOTPEeOHTeNIM MOryT NPHHATH Nap ¢ Joboll TeMnepaTypof
Bnaotk go 250 °C.

Tabauya 9.7. Pacuer najenHs JAABJeHHS OT KOTEAbHON
go o6bekra B

dopuyaa 3naveHne BEJHYHHH
PaccunThBaeMas HJIH HHOe fo yuacTkaM
pesJHuHHa oGocHo-
BaKHe 1 2 3
Pacxox mapa, xr/g Sanan 49000 | 39000 | 25000
MnotHocrs napa, kr/m®, npu p = | TaGnuum 4,407
=0,1] MIla u = 230°C BOJAHKIX
napoB
Yaenvuuit o6vem napa, M3/kr To xe 0,2269
[Mpunsiras npepsaputensHo ckopocts | Crp. 149, 40
napa, M/c . 4
BuyTpenuufi Anamerp naponpoBofia &-na 0,313 0,279 0,224
NpH NpHHATOA CKOPOCTH, M 9.1)
Jvamerp mnapompoBopa, NPHHSTOrO rocTt 351X 10 | 209X 10 | 245X8
K YCTaHOBKe, MM HIH
OCT
JleficTBHTe/IbHAA CKOPOCTH B Iapo- ®-na 35,9 40,0 38,3
nposoge, M/c (9.2)
Koapduuuenr conporueaennsi Tpe- O-n1a 0,0172 0,0180 0,0189
HUS (9.3)
Ynenvuas noreps Ha Tpemme, Ila/m |  ®-na 147,6 227 4 266,8
9.4)
Koadpdunuenr o I/Is( Ta6r. 0,8
9.2
SxBuBaNeHTHAA NJHHA, M Q-ga 400 4800 400
9.5)
IpuBenennas AakHa nmaponpoBoia, M C(D-Jra 900 1080 900
9.6) :
Tloteps naBnenus B maponpoBoje, -8 0,133 0,246 0,240
MIla .7)

Cymmaproe comporusiaenne Y, AH = AH; + AH, + AH; = 0,619 MIla.
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Tabauya 9.8. Pacyer CHHXEHAS TEMNEPATYPH B MAPONpoBOie
OT KOTEJbHOR R0 o6bektra B

3HavueHHe BEJHYHHHW MO Y4JacTKaM
PaccunTmBaeMas
BeJHYHHEA OGocHoBaHHEe
1 2 3

Pacxon napa, xr/4 Ta6a. 9.7 | 49000 | 39000 | 25000

HapyxHpifi KHameTp, M Taba. 9.7 0,351 0,299 0,245

Cnocob npokaagku 3amaH Henpoxonuo#t Kanan

Ilnvsa naponpoBoia, M 3anana 500 600 500

YaeapHast TNOTeps TEMJOTH, Ta6a. 9.3 1,36 1,25 1,10
Br/(M- K)

TenoeMkocTs napa, xIx/(kr- K), Tabauust 1,974
npu p = 0,1 MIla u t= 230°C BOASHBLIX

napoB
CHuxeHnue Temmepatypnl mapa, °C { &-sna (9.8) 5,8 8,1 7,6

CyMmapHOe cHMXKeHHe TeMIepatypw napa Af= Af; + Af, + Aty = 21,5 °C.

Tabauya 9.9. Pacyer pacxofa TemoThl Ha OTONJIeHWe, BEHTHJISLMIO
H ropsidee BOROCHaGkeHwe mpu fp o = —25°C m £, 3= —11°C
(TenyioHOCHTENbL — ropsiuas BOA3d, CXeMa TelIocHAGXeHMS 3akphiTas)

PaccuHTHBaeMas Dopuyaa otpeguTen,
BeJIHYK Ha HJIH HHOe
o6ocHOBaHKE A B B r SKKC
YKpynHeHHHH nokasareJjp Ma- | Ta6a. 9.4 — — — — 162,8
KCHMAJLHOIO Pacxofa TeIIOTH
HAa OTOINIEHHE XWIHX 3ZaHuH,
Br/m2
To e, IPOUSBOACTBEHHBIX [punsar mo | — 0,5 | 0,65 ] 0,8 —
agauuii, Br/m® THIIOBBLIM
NpOeKTaM
Pacxop Tensiotrl Ha oOTONIE- O-a61 12,2 | 2,1 8,0 1,6 | 48,8
Hue, MBT (9.12),
(9.13)
Pacxon rennorn Ha Benrmas- | ®-qa (9.15) | 4,9 | 0,6 1,9 { 0,3 —
nuo, MBT
Cpeguuii pacxof TeIJIOTE HA QP = — 2,0 1,0 { 4,0 —
ropsyee BOROCHAGKeHHE MNPOMS- | — () 233V
BOACTBEHHHIX 3Aauuii, MBr

[Ipumevanus:

1. CpegHuit pacxoX TemJOTH Ha ropsvyee BOAOCHAGKe-

HHe oflecTBeHHbX 3Rauuii (norpeburens A) um )KKC pasen 10,5 MBr1. 2. Makcu-
MaJbHBIA PacXoj TENJOTHl HA ropsYee BOAOCHAGKEHHE OOIIECTBEHHBLIX 3RaHMH H
JKKC cocrapaser 21 MBt. 3. TeMnepatypa BHYTPH XHJBIX M OOWIECTBEHHBLIX 3Ja-
Hpii npuHaTa 18 °C, BHYTPH NPOM3BOACTBEHHBIX NoMemerHfi 16 °C. 4. YKpynHen-
HEIH PACXOA TEMOTH HA BEHTHIALMIO POM3BOACTBEHHLIX 3RaHH# npunsaT 0,233 Br/M3.
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2. BoifupaeM cepufino BHIIYCKAaeMBIfi MapOBOfi KOTEN HA AaBJEHHE
neperperoro napa 1,4 MIla u remnepatypy 250 °C. [Torepio naBnenus
napa B KOTeJIbHOH opueHTHpoBouHO npuHuMaem 0,05 MIla. Toraa
pacmosiaraeMelil mepenaj AaBJeHHA BO BHEIUHHX NMapONPOBOAAX MEXKIY
KoTeabHOH u o6bekToM B cocrasur 1,40—0,05 = 1,35 Mlla.

3. IlpousBoxuM pacder najeHHs MAABJEHHS B NapompoBoje OT
KOTeJIbHOA [0 mnorpebGurensi, Tpebywomero HaxboJbiIero AaBJEHHSA
napa (o6vekT B). Pesynbrarm pacdera npuefienn B Taba. 9.7. Ilapo-
NPOBOX OT KOTeJbHOH 10 o6bekTa B COCTOMT H3 Tpex ydacTkoB: I,
2 u 3 (em. puc. 9.1). Kak sicHo 43 pacuera, cyMMapHOe CONPOTHBIIE-
Hue ao ob6wvekra B paBuo 0,619 MIla, 1. e. y norpe6utens naBjeHHe
napa cocrasuno 0,73 MIla nporuB Tpebyemoro 0,66 MIla. CaenoBa-
TeJIbHO, NMAapONpPOBOALI, MPHHATHE K YCTaHOBKe, ofecmedaT Heo6Xo-
AUMOe JAaBJeHHe mapa y mnorpebuTens.

4. TlpousBomum pacder CHHXKEHHS TeMIepaTypel mapa MpPH €ro
TpaHCOOpPTe OT KOTenbHOH A0 o6bekTa B. Pesyabrathl pacdera npu-
Befensl B Taba. 9.8. M3 pacuera sicHO, 4TO cyMMapHOe CHHXKEHHE
TeMnepatypsl napa cocrasuio 21,5 °C, T. e. TeMnepartypa napa y norpe-
6utens O6ynper 228 °C nporuB Heobxopumor 210 °C.

5. [IpousBoguM pacger pacxoia TENJOTH KaXAbiM OGBEKTOM /1%
r. Jlenuurpaza Ha oTtonsieHHe (MpPH pacdeTHON TeMmmepaType HapyX-
Horo Bo3ayxa — 25 °C) u Ha Benruasnuo (—I11 °C) — makcumanbHo-
3UMHHA pexxuMm. PeaynbraThl pacduera NS 3aKPBHITOH CHCTEMBI TEMJIO-
cHabxeHHs mpuBejgensl B Taba. 9.9.

6. CocraBasieM cBOAHYIO TaGAHIY TENJOBHX HAarpy3oK KOTeJbHOH
AN TPEX XapaKTepHHx pexumoB (Taba. 9.10). IIpu pacuere pacxona
TENJOTHl Ha OTONMJIeHHe B HapboJiee XOJOAHBIH Mecsl 3a PacYeTHYIo
TeMnepaTypy HapyKHOro Bosayxa npuusaTa tp , = —I11 °C. Cpennss

TeMnepaTypa HapyXXHOr0 BO3JAyXa 3a OTONHTEJBHBIA mnepHOA ly =
[+

9.2. OBOCHOBAHHE CTPOMUTEJIbCTBA KOTEJIbHOH
H OCHOBHBLIE TEXHHYECKHE PEHIEHMHA,
MMPUHATBIE B ITPOEKTE

Ha ocHoBaHHH pacyeTra TemjOBRIX HArpy30K BO3HHKaeT BOmpoc,
CTPOHThL HOBYIO KOTeNbHYIO HJIH DaclIHPATb, DEKOHCTPYHPYH, CY-
IecTBYIOILUE KoTeJbHble. [l NPUHATHA PEIIeHUS HEOOXOXMMO Mpo-
H3BecTH 00c/elOBaHHe CYIIECTBYIOIMX KOTEJNbHBIX H BHISICHHTbH BO3-
MOXKHOCTb TOAKJIOYEHHS K HHM JAONOJHHTENbHBIX MNOTpebuTeneil.
Ecau cymectByiomye KoTebHble Pacno/I0KeHbl BOIH3H (Ha PACCTOAHHH
J0 5 KM) OT HOBHIX MOTpeGHTENIeH TENMJOTH, TO, KaK NPABHJIO, LEJIECO-
o6pa3Ho, BHOpaB OfHY H3 KOTeJbHBIX ¢ HanGosee ycrapeBIIuM o6opy-
JOBaHHEM, NPOH3BECTH €€ PEKOHCTPYKIHIO.

IIpu uenrpannsosanioM rensocEabxennu )XKC, umeromero cniom-
HYI0 3acTPONKY, H OTCYTCTBHM BOJH3H JeHACTBYIOIIUX KOTEJIbHBIX
coopyxatotcs HOBble TIOLl unu paoHHHE KoTesbuble. Eciin npu3nano
nesecooOpa3sHBIM OCYINECTBASATh TemjocHabxkenue ue or T3, a or
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KOTeJNbHBIX, TO BO3MOXKHH fABa BapuaHTa. [lepBuifi BapuaHT: TemnJo-
cHaOXeHHe OCYIUECTBJSETCA OT HHAUBHAYAJBHBIX KOTEJbHHEIX MOIU-
HOCTbIO 10 35 MBT, coopyKaeMbIX Ha NPOMBIILIEHHBIX NPEANPUATHAX.
Bropoit BapuaHT: TensocHaGKeHHE OCYINECTBAsEeTcA OT KPYINHOH
palloHHOH KoTeJabHO# MmowHOcThio 10 450 MBt. Cremenp 3koHOMH-
YecKH ONpaBIaHHOH UEHTPajH3allHH TENJOCHAOGKEHHA IOJKHa OHITh
BHISIBJIeHA TEXHHUKO-3KOHOMHUYECKHM DacdeToM.

B punjomHOM npoekTe ciefyeT NpHBeCTH KpaTkue coobpaKkeHHS,
6e3 TeXHHKO-3KOHOMHYeCKoro 060CHOBaHHSA, 0 BHOpaHHOM BapHaHTe:
PEKOHCTPYKLHUS AEHCTBYIOIEH KOTEJBHOH HJH CTPOUTELCTBO HOBOH
pallOHHOH KOTeabHOH. B 3TOM e pasjeje AHNJIOMHOrO NPOEKTa
CJIelyeT OMucaTh OCHOBHbIE TeXHHYECKHE PelleHHA, NPHHATHE B NPO-
eKTe, a TaKXe, COCJHaBLIMCh Ha pe3yJbTaThl pacueTa TENJOBOH CXEMHI,
BLIGpaTh €IMHHYHYIO MOLIHOCTD H YHCJIO YCTaHABJIHBaeMbIX KOTEJbHBIX
arperaTos.

[Ipu peanbHOM TNPOEKTHPOBAHHH AJASl YNOPAAOYEHHS TeNJOCHa6-
JKEHHS] TOPOJOB M APYTHX HacejeHHBIX NYHKTOB ¢ TENJOBOH Harpys-
koil 10 116 MBT Ha pacueTnslil cpok 10—15 neT gosnkKHa coCTaBASATHCA
B KauecTBeé MPEANPOEKTHOro JOKYMEHTa cXeéMa TenjocHabXeHHus
(uactpykuua I'occrpos CCCP CH 581—80). B 3roit cxeme o6ocHo-
BHIBAaeTCS 3KOHOMHYecKasl H X03flcTBeHHas Lenecoo6pa3sHOCTb NpoeK-
THPOBaHHSA H CTPOMTENBCTBA HOBHIX, a TaKXe PacIUHPEHHS H PEKOHCT-
PYKUHH CYIIECTBYIOIHX KOTEJIbHHIX.

B coorBerctBuu co CHull 11-35-76 pacueTHas MOILIHOCTB KOTeJNb-
HOl onpejnensieTcs CyMMOH MOILIHOCTEH, Tpe6GyoIuXca noTpeGurensaM
Ha TEeXHOJOTHYECKHE MPOIECCH, OTONJIEHHE, BEHTHJSLHIO H ropsuee
BoJocHaOXeHHe NpH MaKcuManbHO-3UMHeM pexume. Ilpu omnpenene-
HHH MOIIHOCTH KOTEJNBbHOH HOJIXKHBEI TaKXKe YYUTHIBATHCA MOILHOCTH,
pacXofyemble Ha COGCTBEHHBIE HYXKJIbl KOTENbHOR M MOKPHITHE NOTEPH
B KOTE@JIbHOH M TEeIJIOBHIX ceTfX.

[TorpeGuTeneit TensoTH N0 HANEKHOCTH TEMJIOCHAGXKEHUA AEJAT
Ha mnorpebuTesell nepBoif W BTOpod Karteropuu. K norpeburensam
nepBOH KaTeropuH OTHOCATCA: noTpebuTenu, HapylleHye TensocHab-
JK€HHSI KOTOPBHIX CBSI3aHO C ONAcCHOCTBIO JJIsl XKH3HHU JIIOAEH HJIH €O
3HAYMTEJIbHBIM YILepOoM HapOZHOMY XO3fIHCTBY (NOBpeXIEHHA TeX-
HOJIOTUYECKOr0 OGOpynoBaHUs, MaccoBHIA Opak npoaykuuu). Ilepe-
YeHb norpebHTeNell NMepBOH KaTeropuu yTBepxKaaloT MuHucrepcrBa
no coraacoBanuio ¢ I'ocnnanoM u I'occrpoem CCCP. K norpeGurensm
BTOPOH# KaTE€ropHH OTHOCATCA BCE OCTajibHbie NOTpeGUTENH.

KoTeabHble 0 HageXKHOCTH OTNYCKA TENMJIOTH NOTPEGHUTENSAM pas-
OeJSIOTCA Ha JBe KaTeropud. K KOTenbHBIM NepBOH KaTeropuu OT-
HOCATCA KOTeJbHbC, ABJAKMHEc] eIWHCTBEHHBIM HCTOYHHKOM TeIl-
JIOTHl CHCTEMBbl TeIJIOCHaOXeHus Hu obecnednBaioliHe norpeburened
NepBOfl KaTeropHH, He HMEIOMHUX HHAMBHIAVAJbHBEIX HCTOYHHKOB Tell-
Jotel. Ko BTOpO#t Kareropuu OTHOCATCS BCE€ OCTaJbHBE KOTEJbHEIE,

EjuHyyHasg MOIIHOCTD H YHCJIO KOTJOArperatoB BHIOHpaercs mo
pacyeTHOH MOILHOCTH, ONpejgessieMOd MJii MaKCHMAaJbHO-3HMHETQ
pexuma (CHull 11-35-76). PesepBHEie KOT/I0arperath He ycTraHaBJu-
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BaloTc. [Ipm 3toM BHIGOpP 4YHCAAa KOTJOoAarperaroB MAOMXKEH ObITh
NpoH3BefieH TaK, YTOOR NPH BLIXO/E H3 CTPOS KOT/IA HauboJsbIIeH Mo
HOCTH B KOTEJbHBIX TepBOHl KaTerOpHH OcTaBluHecss B paGoTe KOTJIbL
obecriedHBaJH OTNYCK TENJOTHl MOTpPeOHUTeNsM NepBOH KaTeropHH Ha
cJAeAYIOIHe HYXKARL:

TE€XHOJIOTHYECKOe TeIIOCHaGKeHne H CHCTEMbl BEHTHJASIHH B KO-
JHYecTBe, ofNpenesseMOM MHHHUMANbHBIMH JONYCTHMBIMH Harpy3Kamu
(He3aBHCHMO OT TeMIepaTyphl HapYMKHOTO BO3LyXa);

OTOIVIEHHE H ropsivee BojOcHaOXeHHe B KoJiHYecTBe, onpejense-
MOM peXXHMOM HauboJiee XOJIOHONO MecsIa.

_Tennora, ornyckaemas noOTpeOHTE/NSIM BTOPOH KaTerOpHH NpPH
BHIXOJ€ H3 CTPOSi ORHOro KOTJia, He3aBUCHMO OT KaTeropHu KOTesb-
HOf, He HopMHpYyeTcsi. Kak MHHHMYM B KOTeJbHOH NepBOf KaTerOpHH
clefyeT yCTaHaBJHBATk ABa KOT/ia. B NPOH3BOACTBEHHBIX KOTe/NbHHIX
BTOPOH KaTeropuu AONYyCKaeTcs YycTaHOBKAa ojHOro kKoria. Makcu-
MaJibHOe KOJIHYeCTBO KOTJ/IOB, yCcTaHaBJIHBaeMbIX B KOTEJbHOH, Onpe-
JensieTcsl Ha OCHOBAaHHH TEXHHKO-3KOHOMHUECKOTo pacuera. I[IpakTHka
NPOEKTHPOBaHHUs 1OKa3aja, YTO NPH CTPOUTENLCTBE HOBHX KOTeJNbHBIX
ycraHaBiauBath 6osiee yeThIpex KOTJIOB He pekoMeHayercsi. [lpu pe-
KOHCTPYKUHH HJIH paclIMPeHHH KOTeJbHOH YHCIO yCTaHaBJIHBaeMbIX
KOTJI0B MoOXeT OniTb GosbliaM. K ycTaHOBKe ciaelyeT NPHHHMATh
CEPHHHO BhHINYCcKaeMble NPOMBILIEHHOCTBIO KOTJOarperarhl.

MomHocTy, Tpebyloingecs NoTpebuTensMm, onpeensdioTcd MO HX
3asiBKaM MJH OJACYHMTHIBAIOTCS, KaK ObL10 nokasano B § 9.1. Konnuect-
BO TEIJIOTH, pacXoAyeMoOe Ha cOOCTBEHHBbIE HYXK[bI H NOKPHITHE NOTEPh
B KOTEJIbHOH H TeIIOBHX CeTAX, NPHXOAHTCH NpeABapHTENbLHO NpH-
HHUMaTb ¢ TNocJeayoled NPoBepKOH.

r'arasa Oecamas

PACYHET TEIJIOBbIX CXEM KOTEJIbHbIX

10.1. PACYET TEILIOBOH CXEMblI KOTEJIbHOH
C BOJOTPEHMHBIMH KOTJIAMHU

KotesnbHble ¢ BOAOrpefiHBIMH KOTJIAMH MOTYT COOPYXKAThCH M
OTNyCKa TENJIOTH TOJBKO B BHJE ropsidefl BOABI NMPH CXKHTaHHH TBep-
J0ro, ra3oo6pa3HOro H XHAKOro TomauBa. )KHAKOe TONJIHBO OOGBIYHO
nocTynaer B aBTOLHMCTEPHAX, T. €., B pa3orperoM COCTOSHHH. ITH
KOTeJbHble MOTYyT pPaboTaTh KaK Ha 3aKPHITYI0, TaK M Ha OTKPHTYIO
CHCTEMY TeNnJOoCHaOXKeHHs .

OcHOBHOH neJbl0 pacueTa J060H TENJIOBOH CXEMBI KOTeJIbLHOH fB-
JsieTcsl BHIOODP OCHOBHOI'O H BCIIOMOrarejbHOro 06OpyHOBaHHS C Of-
pelesleHHEM HMCXOJAHBIX JAaHHBIX JJIsl MOCJEAVIOIHMX TeXHHUKO-3KOHOMH- |
YeCKHX pacueToB.

IIpu paspabGotrke M pacuere TEMJOBHIX CX€M KOTEJbHHIX C BOJO-
rpefHBIMH KOTJIaMH HeOOXOJHMO YYHTHIBATb OCOGEHHOCTH HX KOHCTPYK-
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Puc. 10.1. CxeMBbl BKJIOYEHHS Iea’paropoB: a — BaKyyMHOro; 6 — armocdepHOro;
6 — aTMochepHOro ¢ oxJanHTesJeM JealpHPOBAHHOK BOLK

! — POROCTPYAHLA 3XKeKTOp; 2 — OXJafETeNb Bhinapa; § — BOAO-BOAAHON TenAoOOMeHHHK;

4 — XHAMHYECKH OUYRIIEHHafA Bopna; 5§ — pAeasparop; 6 — ropsuas BOxKa H3 NPAMOA NHHHH;

7 — OXnaguTeNbL feaSpHPOBaHHON BoAM; & — 6ak feaspHpPOBaHHOM BOAH; 9 — noAnMTOYMLIA
Hacoce

IMH W 3KcIyaTtauun. HaneHOCTP M 3KOHOMHYHOCTH BOAOTrpPefHEIX
KOTJIOB 3aBHCHT OT IIOCTOSIHCTBA PacXoja BOALI Yepe3 HHUX, KOTOPHIR He
JONKEH CHHMXATbCA OTHOCHTEJBHO YCTAHOBJEHHOIO 3aBOAOM-H3TOTO-
BuTeseM. Bo u36exaHuHe HH3KOTEMIIEPAaTYPHOH H CepHOKHCJIOTHOH
KOpPPO3HH KOHBEKTHBHHLIX IOBEDXHOCTeH HarpeBa TeMmIepaTypa BOZH
Ha BXOJ€E B KOTeJ NPH CXKHraHHH TONJIKHB, HE COIEpKAIHUX cepy, AOJ-
*Ha Guith He menee 60 °C, manocepHucTHX Tomaue He MeHee 70 °C
U BHICOKOCEpHHCTHX TomiuB He Menee 110 °C. nsa nmoBulmieHus Tem-
nepaTypsl BOAB HAa BXOAE B BOJOrpedHH# KOTeJ NMPH TeMneparypax
BOJAbl HHXKE YKa3aHHBIX YCTaHABJHBAaeTCHA PEMHPKYJALHOHHBLIA Hacoc.

B KoTenbHbIX ¢ BOZOrpeHHBIMH KOTJIAMH 9acCTO YCTaHaBJIHBAIOTCA
BaKyyMHule JdeaspaTopul. OIHAKO BaKYyMHbIE [€a3paTopu TpeGyIOT
MPH SKCNAyaTalHH TIATEJNbHOr0 Haj30pa, NOITOMY B psle KOTeNbHBIX
NPeANOYHTAIOT YCTAHABJHMBATL NeaspaTopH aTMocdepHOro Tuna.

[IpumenseMeie cXeMbl BKJIIOYEHHS BAKYYMHHX 1€a3paTOpPoB M Je-
aspaTopoB aTrmochepHOro THNA NOKasaHel Ha puc. 10.1.

Ha puc. 10.1, a nokasan peasparop, paboTaloiuit npu a6comor-
noM gaaBneHnu 0,03 MIla. Bakyym B Hem co3jaeTcs BOZOCTPYHHEIM
axekTopoM. IlognutoyHas Boja nocse XHMBOLOOYHCTKH MOJOrpeBa-
eTcsi B BOJO-BOJAHOM NOAOrpeBarejie ropsdeil BOAOA U3 NpAMOR Ju-
Hud ¢ Temneparypoit 130—150 °C. BupenuBmmitica nap Gop6oTtu-
pyeT MOTOK JeaspHpyeMoil BOIbl M HaNpaBJAETCA B OXJaJUTeNb BhHI-
napa. Temneparypa Bojnl nocje aeaspartopa 70 °C.

Ha punc. 10.1, 6 nokasana cxeMa Jea’pauuud NPH JaBJIeHHH
0,12 MIIa, T. e. Buime atmocdeproro. [Ipu 3TOM naBjeHHu Temnepa-
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Puc. 10.2. CxeMH npHCoeAHHEHHS MeCTHHX TenJIOOOMeHHHKOB: @ — mapajlJeJbHOe;
6 - ABYXCTYneHYaroe noc/JAeAoBaATelbHOe; 6 -— CMelllaHHasi cXeMa BKJIOYeHH:H

Typa BoAnl B jeasparope 104 °C. Ilepen mopaueft B feasparop XHMH-
YeCKH OYHINEHHAs BOAA NpPeJBapUTEJIbHO NOAOrpeBaercs B BOAO-BO-
> IIHOM TeNJOOOMEHHHUKE.

Ha puc. 10.1, 8 nokasaHa ananoruyHas cxema Aeaspauuu NoOAmU-
TOYHOM BOABI, OTJHYalomelcsd OT ONHCAHHOR TeM, YTO NoOcJe Jeaspa-
IHOHHOA KOJIOHKH BOJA NOCTyNaeT B OXJaJuTeNb AeaspHPOBaHHON
BOJLI, NMOKOrpeBass XHUMHYECKH OUYHINEHHYI0O BOAYy. 3aTeM XHMHYECKH
OYHINEHHass BOJAa HanpapB/ifieTcs B TENJOOOMEHHHK, YCTAHOBJEHHBIA
nepen aeasparopoM. Temneparypa BOAb mocJie ajuTeNns nea’pH-
pOBaHHON BOIH OOBLIYHO NMpHHMMaeTcs paBHOR| 70 °G.

[lepen pacueToM TemJOBOA CXeMHI xm*em:a%ﬁ,‘ aborawomest Ha
3aKPBITYIO CHCTEMY TeNJIoOCHabGXKeHus, cjaenyer BIOpaTh cXemy npu-
COeIHHEHHUA K CHUCTEME TeNnJoCHAOXKEeHHS MECTHHIX TenJooOMEeHHHKOB,
NPHrOTOBJAAIOLINX BOAY AJsA HYXK]I ropsvuero BojocHabGXeHnus. B Ha-
CTOSIIee BpEMA B OCHOBHOM NPHUMEHSIOTCA TPH CXEMH NIPHCOENHHEHHUd
MECTHHIX TEeMJI0OOMEHHHMKOB, NTOKa3aHHble HA pHc. 10.2.

Ha puc. 10.2, a nokasaHa cxema nepajie/lbHOrO NPUCOENHHEHHUS
MECTHBIX TeNJIOOOMEHHHKOB ropsidero BOAOCHAaOXKeHHA C CHCTEMOMN
oronyieHus norpebureneii. Ha puc. 10.2, 6, 6 nokasaHH JBYXCTYNEH-
gaTas NOCJAeNOBaTe/NIbHAA H CMEINAHHAs CXEMBI BKJIIOYEHHUS MECTHBIX
TENJ00OMEHHHKOB Tropsi9ero BOAOCHAGXKeHHS.

B coorBerctBuu co CHull 11-36-73 BHGOp cXembl MPHCOEAHHEHHSA
MECTHBIX TeNJOOOMeHHHKOB ropsuero BOANOCHAaOXeHHS IPOU3BOAHTCSA
B 3aBHCHMOCTH OT OTHOINEHHS MaKCHMAJbHOIO pacxoia TENJOThl Ha
ropsgee BOAOCHAOXeHHEe K MAaKCHMaJbHOMY pacxoly TEMJOTH Ha
oronnenue. [lpu Q. »/Q, < b,Q,G NPHCOGAMHEHHE MECTHBIX TemJso-
OOMEHHHKOB IIPOM3BOJAMTCA NO ABYXCTYIEHYAaTOR MNoOcCJeJoBaTeJbHOH
cxeme; npu 0,6 < Q.. »/Q, < 1,2 — no AByxcTynenuaTolfl cmeliaH-
HOA cxeme; npu Q. »/Q, > 1,2 — no mnapannenbnoft cxeme. Ilpu
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Puc. 10.3. Tennobas cxema KoTesbHOH ¢ BolorpefiHHIMH KOTJIaMH

! — pofiorpefARLIA KoTen; 2 — cereBofl Hacoc; § ~ Hacoc CHIpof BOAHW; 4 — Noporpesatend

cHipoft BoOAM; § — XHMBOJOOWHCTKA; 6 — MOANMHTOMHME RHacoc; 7 — 6ak peaspApoBaHHOM

BOLHW, 8 — OXNaAHTEAbL ReaspHPOBaHHON BoAM; 9 — moporpeBaTeNh XHMHUECKH OYHImeRHOR
poamn; 10 — peaspatop; Il — oxnepHTenb BHmapa; 12 — DeUHAPKYARUHOHHHA HACOC

O6osnayenks Tpybonpomofos (6ykBa ¢ undpoft) BHMOJHeHH B COOTBETCTBHH ¢ Taba. 8.1 (7 PsH

ABYXCTYINeHYaToOl NOCAeNOBaTeNbHOA cXeMe NMPUCOeAHHEHHS MECTHBIX
TENJIOOGMEHHHKOB JIOJIIKHO NpeaycMaTpHBaThcs NepeKJaiodeHne Tenjio-
OGMEHHHKOB Ha ABYXCTYNEHYATYIO CMEIUIaHHYIO CXeMY.

Pacuer TennoBofi cxeMhl KOTeJbHOH O6asupyerci Ha pelleHHH
ypaBHEHHHA TEIJIOBOTO M MaTepHasibHOro 6ajnaHca, cocTaB/sieMblX A
Ka)KAOro 3JeMEHTa CXeMbl. ¥YBs3Ka 3THX YpaBHeHHH NPOHU3BORUTCA
B KOHIle pacyera B 3aBHCHMOCTH OT NPHHATON cxeMul koTenbHOH. [Ipu
pPacXOXJeHuH NpelABapUTEJbHO NMPHHATHIX B pacyeTe BeJUYHH C TO-
JyueHHBIMY B pesyJsibTare pacuera Gosee 9eM Ha 3 % pacder ciepyer
NOBTOPHTB, NOJACTABUB B KayecTBe HCXOAHHX JAaHHHIX NMOJyUYeHHbIe 3HA-
YeHus.

Pacuer TensoBoAi cxeMbl KOTe/NBHON C BOJOrpedHBIMH KOTJaMH
(puc. 10.3), paGoraroinefi Ha 3aKPHTYIO CUCTEMY TeNJIOCHAGXKeHHsA, pe-
KOMeHJyeTcsl NPOH3BOLHTP B TaKOH NOCJeZOBATENILHOCTH:

1. CocraButh TaGMHIY MCXOAHBIX JaHHHIX M pacuera. dra Tal-
JIHLA COCTABJAETCH Ha OCHOBAHHH MPOEKTa CHCTEMB TENJIOCHAOXKEeHHS
WIH pacyera pacxoJOB TeMJOTHl PasaHYHBIMH HOTPeGHTENAMH IO
YKPYNHeHHbIM NokasareiasM (cM. § 9.2). B stofi ke Tabnuue yxasol-
BalOTCA 3HaYeHHUS BeJIUYHH, NPeIABAPUTENbHO NMPHHATHE B NMOCAEAYIO-
KX pacuerax (npuMep TakOA Ta6aunul npuBefiled B rtaba. 10.1).
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Pacuer npousBoauTcA IJA TpeX XapaKTepHHIX PeXHMOB: MaKCH-
MaJbHO-3UMHero, Hau6oJiee XOJOAHOTO Mecsla U JIeTHero.

2. Onpepensiercas Ko3pdHIHEHT CHHXKEHHS pacXoja TENJOTH Ha
OTOIJIEHHE M BEeHTHJALMIO IJa5 pexuMa HauboJsiee XOJOAHOIO MeCALa:

Ko.n =T€—B£__ti’ (101)
BH p-o

rge i,z — NPHHATAA TeMnepaTypa BO3JAyXa BHYTPHM OTalJMBaeMHIX
nomewenut, °C; f, ,— pacueTHas TeMnepaTypa HapYXXHOro Bo3lyxa
(npunuMaercs no taba. 9.1), °C; f{; — TeMnepaTypa HapyHOro BO3-
Ayxa Ias pexuMa Haubosee XOJOAHOro Mecsiua (npHHHMAaeTcAd MO
taba. 9.1 paBHO# pacuerHo#t mas BeHTuasuuu), °C.

3. Onpenensiercss TeMnepatypa BOALl HAa HYXK/JBH OTONJEHHS M BeH-
Tunauuy B nojawome#t auaun (°C)

t = 18 4 64,5 K33 + 67,5 K, . (10.2)

4. Onpegmensierca TeMmMnepatypa ofpaTHo#l ceTeBOfi BOAH MOC/]e
cucreM oTtomyieHHss W BeHTHAANHH (°C)

t, = t; — 80K,. p. (10.3)

5. Onpenensiercd OTNYCK TENJIOTH HA OTOMNJIEHME M BEHTHJISAIHIO
¢ yueroM norepr (MBT)

Qo.n = Qo + Q:. (104)

rie Q, — pacxon Tenjiotel Ha oronnenue, MBT; Q, — pacxox Ten-
JIOTH Ha BeHTHAsANuIO0, MBrT.

6. Onpenensiercs cyMMapHBIfi pacxoj TENJOTH HAa OTOMJIEHHE,
BEHTHWISALMIO H ropsdee BopocHabxenue (MBrT)

Q=0Qo:+ Qr. B) (105)

rne Q.. 5 — pacXoj TenJoThl Ha ropsyee BojocHabxeHue, MBT.

7. Onpepensiercs pacxof BoAkl B NOJAIOMEH JHHHH CHCTEMHE TelJo-
cHaGXeHHsA NJAA HYXJ ropsdero BojocHaGxenus (1/9):

NpH NapanielbHOM BKJIIOYEHHH MECTHHIX TenJOOOMEHHHKOB

860 QP'B L]
Grp = —75 (10.6)

npH AByXcTyneHuato#l (mocsieoBaTeIbHOH HJIM CMEILIAHHOH) cXeMme
NPHCOEAHHEHHS] MECTHHIX TenNoOOMeHHHKOB MJi MaKCHMAaJbHO-3HM-
Hero pexuma

norp __ 860 QI‘-B

r.p
fro —1

, (10.7)

rie I s’ — TeMmepaTypa ropsdefi BOgH, NMojaBaeMoli NMOTpeGHTeasiM,

°C; f,. » — TeMneparypa chlpo# Boinl (MpHHHMaercs 3HMOHA 5, Je-
toM 15 °C). y

Hna onpelenennss pacxoja BOAH HAa MeCTHbIE TeNJIOOOMEHHHKH
NpH peXuMme Haubosee XONOLHOro Mecsiia NpeiBapUTeNbHO BHIYUCIS-

164

¢ Dnekrponnas 6ubmoreka http://tgv khstu.ru/



eTcAa (B MeraBaTTax) TenJioBasi Harpyska nojorpesatejisi ILiepBo#l
cTynedH (Tenjoo6MeHHHMK Ha OODAaTHOH JIMHHH CETeBOH BOABI, CM.

puc. 10.2, 6, 6)
Qr.. = 0,00116 GI® [t, — (At, + tc.u)], (10.8)

rpe Af, — MuHHMalbHas Pa3BOCTb TeMNlepaTyp rpemolled H NoIO-
rpeBaeMoii Bojwl, npuHuMaercd pabBHo#t 10 °C.
TennoBass marpyska nojorpeBaresia BTopo# cryneHn (MBrT)

:I~1 :?:p - er'.n' (109)

Pacxon cetTeBofi Boabl Ha MECTHBIH TeNJI00OMEHHHK BTOPOH CTYIEHH,
T. €. Ha ropsivee popocHabxeHue AIA pexuma Haunbojiee XOJOAHOrO
mecana (t/q)
11
11 860¢;. 5

g

(10.10)

Pacxon ceTeBoH BOAH Ha MeCTHBbiE TENJIOOOMEHHHKH IJS JIETHErO
pexuma (T/u)

860Qy ,
?
tJll - (Ata + tC. n)

n d—
r.m =

(10.11)

rre Qr. » — Pacxoi TENJIOTH NMOTpeGHTeNAMH Tropsidero BojocHaGke-
HHS JJIs JleTHero pexuma, MBt; 8 — temneparypa ceteBoH BOAHI
B NMPAMON JIHHHHU ropsyero BojocHaGxKeHHs npu JieTHeM pexume, °C.

8. Omnpenensiercs pacxon CeTeBOH BOALI Ha OTOIJIEHHE W BEHTH-
Jaauuio (1/4)

Go. p = —X (0o + %) (10.12)

th— 1ty )

9. Onpenensiercs pacxof BoOAbl BHEUIHHMH TNOTPeOHTEJNSIMH Ha
OTONJIEHHE, BEHTHJALHIO H ropsuee BopfocHabxenue (T/u4)

GnnzGo.n‘i‘Gr.n' ( 01)

10. Omnpegensiercs TeMnepatypa ofpaTHofi ceTeBo#l BOAH MOCJ]eE
BHewHHX norpe6utenet (°C):

NpH MapajfelbHOH CXeMe NPHCOeJHHEHHS MECTHHX TenJooGMeH-
HHKOB ropsidero BOAOCHaOKEHHSA

toep. = la; ‘ (10.14)

NpH ABYyXcTyneHuaTo#l (mocsefRoBaTeNbHOH HJIM CMellaHHOM) cXeMme
NMPHCOEAHHEHHS MECTHHIX TeNJOOOMEHHHKOB [Js peXHMOB MAaKCH-
MajIbHO-3HMHEro U Haubosee XOJOAHOrO Mecsna

860Q: ,

BH

: (10.15)

165

"

DrekTpoHHas GHUGIHOTEKA http://tgv.kﬁstu.ru/



a NS JIETHErO pPexHMa TMPH ToR Xe cXeMme NpoBepsieTcs TeMmepaTypa

86007,

Gr. "
rie n — KII nogmorpesarensi, Bo BceX pacuerax MNpHHHMAaeTcs
paBuniM 0,98.

11. Onpenensercs pacxoA NMOANHTOYHOA BOAH A BOCNOJMHEHHUS
yTeueK B TEMJIOBHIX CETAX H B cuUcTeme motpeburtenest (T/q)

Gyr = 0,01Ky. Gam» (10.17)

rie K, . — moTepu BOAhW B 3aKpBITOA CHCTEME TeNJAOCHAOXKEHHUS
¥ B cHcTeMe notpebuteneii, npunumaiorcs 1,5—2 % wacosoro pacxozaa
BOABl BHEILHMMH NOTpPeOHTENSAMH.

12. Omnpepensercs KOJAHYECTBO CHIPOR BOAH, IOCTynaioulee Ha
XHMBOAOOYHCTKY (T/u),

Ge. s = (1,25 = 1,3) Gy, (10.18)

rae B cKoOKax —— yBeJHYEeHHe pacxoja chlpofi BOLH B CBA3H C pac-
X0AOM ee Ha COOCTBEHHBIE HYXAbl XHMBOJOOYHUCTKH.

13. Ilpu ycraHoBke JAeaspatopa, pabortaiomero npH AaBJEHHH
0,12 MIla u Temneparype AeaspupoBanHofi Bognl okoso 104 °C (cm.
puc. 10.3), onpesnensiercs TemnepaTtypa XHMHUECKH OYHIEHHOR BOAH
nocse oxJaaurens AeaspuposanHoft sopsl (°C)

” G ’ ”» 4 “\
tx. 0. — E;"L (tno;m - tnonn) n “I" tx. 0. B) (1019)
X. 0. B
rae Ix.o.». — TEMIepatypa chlpol BOIH Nepel XUMBOJAOOYHUCTKOHR, -

pekomernayercs npuHuMarb ee no 20 °C; tno,m — TeMneparypa noj-
IIMTOYHOH BOJABI ImOCJe ,u.eaapa'ropg °C; tmomn — 'reMnepaTypa noj-
MHTOYHOA BOAH MOCJE OXJAAUTENS" Aea3pHPOBAHHOA BOAWI, peKo-
MeHAyeTcA npHHEUMath paBHOR 70 °C (mpu TemneparypHom rpaduke
tenqocetd 150/70); Gy . o.» — MpeABapHTENLHO NPUHATHIA pacXxoi
XHMHYECKH OYHINEHHON BOAHI, T/4.

" 14. Onpegensercs TeMIepartypa XHMHYEeCKH OYHINEHHON BOAHI,
nocrynaoumet B geaspatop (°C),

Gnog

Boon= (" —tp)n+ o (10.20)

X.0.B

rae Grp® — pacxoA rpeiomell BOLH Ha NOAOTpeBaTelb XUMHUECKH
oqnmennoﬁ BOAH, MM CleiyeT TNpelBapuTeJbHO 3afaBaThed, T/9;
2. x — TemnepaTypa BOAH Ha BHIXOAe M3 Bojorpefnoro koraa, °C;
trp — TeMIepaTypa rpewilnefi BoAu Nocjae NOAOrpeBaTeNss XHMHYECKH
OUHINEHHOR BOZAH, €10 TaKkXe CcJelyeT NpeIBapHTEABHO 3aJaThCs
(o6biuHO ee mpuHHMAIOT Ha 4—6 °C Bhllle TeMnepaTypul HACHIIEHUS
npu AaBJEHHH B JeaspaTope).
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15. IlpoBepsiercs TeMnepaTypa CHpOM BOJAW Hepel] XHMBOAOOYH-
CTKOA ¢ y4eToM TeMmepaTyp, mojicyuTaHHuX B n. 12 u 13 (°C),

. Gro? ”
tx. 0. B — Gc?n (trp - tnoan) M + tc. B’ (1021)
16. Onpeneasiercs pacxon rpewomell Boabl Ha jaeaspatop (1/4)
Gyetromn — Ox o. ot
Gﬁp — yT noan X.0.B X.O.B. (10.22)

t?. K

17. ITpoBepsiercsl pacxoj XHMHYECKH OUYHINEHHOR BOJAH Ha IMoOJ-
NMUTKY TemiaoceTd (1/g)

Gyx. 0.5 = Gyr — Grp. (10.23)

18. Onpeneasiercss pacxoi TenJoThl HAa NOAOTPEB CHIPOA BOIHI,
XMMHYECKH OYHINEHHOM BOJHI, Ha Jea’paTop H Ma3yTHOE XO3AMRCTBO.
[Tpu ycTaHoBKe oxJaauTess MOANUTOYHON BOAH onpeleiseTcs Pacxo
TEIVIOTHL Ha HEro.

Pacxon TenJoTel Ha nogorpeB chipo#t Boauw (MBT)

Qc. B — O»OOIIGGC B (t; 0.8 — tc. a) _,:l'"- (1024)

Pacxon TensoTH Ha NMOAOTPeB XMMHYECKH OYHINEHHOR Boianl (MBT)

Qx. 0.B — 0»001 160; 0.B (tf( 0.B t;. o. a) '.%I'" . (1025)

Pacxon Tensiothl Ha gpeasparop (MBT)

Qx = 0,00116G% (A" — from) +-- (10.26)

Pacxopn TenJioTH Ha noorpeB XUMHYECKH OYHIleHHOA BOAH B OXJa-
JuTene jJeaspupoBaHHo# Boinl (MBT)

Qoxn = 0»001 lGG; 0.B (t;. 0.3 t; o. a) —.,l]"' . (1027)

Pacxon tensoTH Ha noporpes Masyta (MBT)

te—tu
Qx = Bey 108’ (10.28)

rae B — pacxox MasyTa Ha yCTaHOBJIEHHBIE KOTJbI MPH COOTBETCTBY-
IOIEM pEeXHMe, Kr/c; ¢y — yJAeJbHas TeNJOeMKOCTb MasyTa (opHeH-
THPOBOYHO MOXeT npHHUMATbcA paBHOA 2 KI[XK/(kr-K)); ty ¥ 6y —
TEMnEepaTypa Ma3yTa nocje mojorpesaTens W nepel HUM, C

[Tpy OTCYTCTBHM RaHHHIX O PacxXofe TOMJHMBA PACXOJ TEMJIOTH Ha
Ma3yTHO€ XO03AHCTBO B 3aBUCHMOCTH OT MOLIHOCTH KOTEJHLHOR MOXKeT
OPHEHTHPOBOYHO MpHHHMaThes oT 0,6 a0 1,4 MBT.
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19. BriuucasieTcs cCyMMapHuifi pacxoll TeNJIOTH, KOTOpPHA Heob-
XOAHMO MONYYUTH B KoTs1ax (MBT)

Z Q= Q+Qc.a+Qx.o.a+Qn+Qn“Qoxn- (10-29)
20. OnpegfensieTcsi pacxoj BOAB uepe3 BoJOTpefiHble KOTJH (T/u)

80 2 Q (10.30)

Gy = .
K txlg. K __ t;' K
21. Onpenensiercsi pacxol BOABI HA PEUHPKyAAuHIO (T/4)
Gy (tg' ¥ — tggg
Gpeg = X jrox (10.31)
1 o6p

22. OnpenensieTcs pacxof BOAwl O NepenycKHOM JHHHH (T/4)
Gsn (t‘l!. *— tl)

B. X __ 4TOx
4 to6p

(10.32)

Guep =

23. Onpenensiercss pacxoj ceTeBoii BOAHW OT BHEMIHHX noTpebure-
Jefi yepes oOpaTHYIO JAHHHIO (T/4)

Gosp = Gon — Gya- (10.33)
24. Omnpepensiercsi pacyeTHHH pacXof BOAM 4Yepe3 KOTJAH (T/u)
Gx = Gon + Grp"* + Gpey — Grep- (10.34)

25. OnpesnensieTcs pacXoj BOAH, NOCTynaoomeA K BHEIIHHM IO-
Tpe6uTensiM no npAMol auHuH (T/9),

G = Gr — GFy — Grp® — Gpen + Gep- (10.35)

26. Onpegiensiercss pa3Hulla MEXJAY HaHNEHHHIM pPaHee H YTOYHEH-
HHM PacXojJioM BOAHW BHEWHHMH norpeGurensamu (%)

AG = Sen—9" 0. (10.36)
BH = y

[1pu pacxoxaenu, Menbiuem 3 %, pacueT CIHTAETCS OKOHYEHHBIM.

[Tocne pacuera TensioBoit CXxeMbl HeOOXOAMMO BHIOPATH UYHUCJO
yCTaHaBAMBaeMHX KOTAOB. Kak MoKasajH TE€XHHKO-3KOHOMHUYECKHe
pacueTel, ONTHMAaJbHBIM YHCJOM KOTJOB fBAfeTcH n = 3. 3arteM
onpefeNsioT pacXxoj] BOAbB OJHMM KOTJIOM H CPaBHHBAIOT €ro ¢ pac-
XOIOM BOJIbl, YCTAHOBJIEHHBIM 3aBOJOM-H3rOTOBHTEJIEM.

Ecnu ZG/n > G, perslaMeHTHPOBaHHOTO 3aBOJOM-H3rOTOBHTEJIEM,
TO BHI6OP KOTJIOB CUMTAIOT 3aKOHYEHHBIM H NMPOBEPHAIOT, KaKOe YHCJIO
KOTJIOB JIOJKHO paboTaTh mpu pexkume Haubojee XOMOZHOTO Mecsua
H JIETHEM pexume.

Onsa pemweHus Bompoca o6 yCTaHOBKE pe3epBHOrO KOTJIa Heol-
XOAMMO npOBepHTb, OyAyT nu obecnedeHH TENJOTOA NMpPH BHIXOZE U3
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CTpOSi HaHGOJbIIEr0 MO MOMIHOCTH KOTJIa MOTpe6HTend nepBofl KaTe-
ropHH, HCHOOJb3YIOMHE TEMJOTY:

Ha TEXHOJIOTHYECKOEe TeMJIOCHaGXKeHHe H CHCTEMbl BEHTHJSIUH
B KOJHYECTBE, ONpEIeNSeMOM MHHHMAJBLHLIMH JONYCTUMEIMH Ha-
rpy3KamH;

Ha OTONJIEHHE H ropsivee BoJocHalXeHHE B KOJIMUeCTBe, onpeje-
JNEMOM peXHMOM HaHOoJee XOJOAHOTO MecAua.

JIpH BHIXOZE H3 CTPOS ONHOTO KOTJIa KOJHYECTBO TEIVIOTHI, OTHY-
cKaéMoe moTpe6uTessiM BTOPOH KaTeropHd, He HopMHpyerTcs.
(_PaccmoTpHM npuMep pacyera TEMJIOBOH CXeMBl KOTeJIbHOM C BOJO-
rpedHRIMH KOTJaMH, paboTalollHMH Ha 3aKDHITYIO CHCTEMY TEnJo-
cHaGxkeuns (cm. puc. 10.3). KorenpHas npenHasHaweHa s Tenjo-
1 JKUJABIX H OOIECTBEHHHIX 3JaHHN Ha HYXJIW OTOMJEHHSA,
BEHTHJ/IAIUH H ropsigero BopocHabxenus. KoreabHasi pacrosoxena
B r. KocTpoMe # pa6oTaeT Ha MasloCepHHCTOM Ma3syTe. PacueT B cOOT-
BercTBUH coCHull 11-35-76 Beserca ans Tpex pexuMOB: MakcHMaJjb-
HO-3UMHero, naubojee XOJOLHOTO Mecsua M JjgetHero. s ropsuyero
BOJOCHAGXKeHH s \NIPHHATA JBYXCTyneHdaTas nocjeJoBaTesbHas CxeMa
noforpesa BoOAn 'y aGoHenToB. Jleaspanus XHMHUECKH OYHIIEHHOH
BOIBI IPOH3BONHUTCA B Aeaspartope npH aasaennu 0,12 MIla. Tennosule
ceth pabotalor no temnepatypHoMy rpaduky 150/70. OchnoHule
HCXOAHBIE U NMPHHSATHIE JJIs pacuera AaHHbE npuBefeHul B Taba. 10.1.

[Ipu pacuyere TenaoBo#t cxeMbl B HHXKeyKa3aHHOH mocJiefoBaTeb-
HOCTH ONpejessioTcs:

1. KosppuuueHT CHHKEHHS pacxOAa TeNJAOTHl Ha OTONJNEHHE
M BEHTHJSILMIO A pexXHMa Hanbojee XONOLHOTO Mecsila

_ lgg—tyg _ 18— (—16)
Ko.n = tnnﬂ_ tp?o — E—(=30) — 0,708.

s————l

2. Temnepatypa BoaH B nojammell JHHUH Ha HYXKAbl OTOMJIEHHS
¥ BEHTHJSLHUH JJAA pexuma Haubojee XOJOAHOro Mecsua

!
t = 18 + 64,5K3% + 67,5K,. , = 18 + 64,5-0,708"% +
-+ 67,5-0,708 = 114,7°C.

3. Temneparypa o6paTHO# ceTeBO#i BOLH NMOCJE CHCTEM OTOMJIEHHA
H BEHTHJSAIHH 1JId pEXKHAMA HauboJee XOJOOHOro Mecdua
t, = b — 80K, » = 114,7 — 80.0,708 = 58,1 °C.

4. OTHYCK TENJOTH Ha OTOIJIEHHE U BEHTHUJAAIIHIO
I MaKCHMaJbHO-3UMHEro pexXHUma

- Qo.s =Q0o+Qs=4417,6=51,6 MBr;
Ansi pexxuma HauGoJiee XOJOLHOTO MeCHIa
Qo.» = Qo -+ Qs = (44 +7,6)-0,708 = 36,5 MBT.

5. CyMmapHBIft OTIYCK TeNJOTH Ha HYXHH OTONJEHHHA, BEHTHJS-
IIHH H ropsdero BOAOCHaGXKeHHs:
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Tabaruya 10.1. Ucxognme AAHHWE AAS PACYETA Tenyosoft CXeMb
KoTeJabRoOH, paGoTalomed HA 3AKPHITYI0 CHCTEMY TeNJoOCHAGXeHHS

(pnc. 10.3)
. 3HavueAHe BeNAHUHHE
NPH XapakTepHAHX
PeXHMaXx paboTu
O6o- KOTeJibHO#
HanMenosaHHe SHa-
yenne | OOocHoBaRHe manGonee
MaKCH- xonoj- ner-
MajbHo- Horo HeM
3EMHeM Mecana
MecTo pacnoJIOKeHHSI KOTefb- | — 3anaHo r. Kocrpoma
HOM
MakcHManbHHe PacXOjHl Tell-
JIOTH (C y4YeTOM INOTEPb H pac-
X0Jla Ha Ma3yTHOe XO3fHCTBO),
MBT:
Ha OTONJIeHHe XHAHX H | @, » 44,0 - ] —
o6InecCTBEHHEX 34aHHMA
Ha BeHTHJASALHIO o6ue- Qs ) 7,6 —_ —_
CTBEHHHIX 3JaHHA
Ha ropsivee BOJOCHaGxke- | Qp 3 » 15 15 12
HHe
Pacuernas Temmepatypa Ha- | fp o [ Ta6a. 9.1 —30 —16 —
PYXHOro BO3ayxa AJs OTOmJe-
Hud, °C
PacyetrhHast TeMnepatypa Ha- | [, Ta6a. 9.1 —16 — —_
PYXHOro BO3AyXa JANns BeHTH-
JSiUHH, °
Teuneparyga BO3ZlyXa BHYTPH | [pg IIpunsita 18 18 —
nomemeHuft, "C no cnpa-
BOYHHKY
Temnepatypa chipo#t BoaM, °C | £, CHHI1 5 5 15
11-36-73
Temnepatypa noporperoft cu- |f. | IlpHusTa 19
pofi Boin nepes XHMBOJOOYHCT-
xoft, °C
Temnepatypa nopmurounolt | £ » He \4@(&(( 70
BOAL TMOCJIe OXJIAJHTSIA Jeas- .
pupoBaHHOR Boawl, °C
Koadduurenr  co6cTBeHHHX | Kypo [lpuusaT 1,26
HYXJl XHMBOJOOYHCTKH
TemmepaTypa mogs Ha Bu- | 2 X | TIpunsata 150 150 120
gcgne H3 Bonorpeﬁm:'lx KOTJIOB,
TemnepaTypa BoAn na Bxoge | 8- % » Ae M. 70/«;’: e
B Bojorpefinnft koresa, °C
Pacyernas Temmepatypa ro- tgg;p » 60
psavefl BOAE TOCJe  MECTHHIX
TeIIOOGMEHHHKOB ropsiyero BO-
nocHaGxenus, °C
Ilpensapuresnio  npuustaid (G; | Tlpumsar 12 12 4,5
pacxoj, XHMHYeCcKH OuHIeHHON o
BOMH, T/4
IMpexsapurenro  npuuathifl | GLOA » 6 . 6 1
pacxoj BOAn Ha NMOAOTPeB XHMH-
YecKHM OYHMEHHOA BOMH, T/4
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IIpodorxcerue maba. 10.1

3naveHHe BeJHYHHL
NpPH XapaKTepHHX
Y pexHMax paboThl
O60- KOTenbHOf
HauMenoBanue SHa- OGocHOBaHHe
ueHne HauGoJee
MaKCH- XOJIOA- Jer-
MaNbHO- HOTI'O Hem
SHMHeM Mecsna
Temneparypa rpeiomen BOAH t’r’p [Tpuusra 108
noc/je noporpesaTeNnss XHMHUYE-
CKM OuHmeHHOR BOAH, °C
KI1 nonorpepareneft L] [TpuuAT 0,98

AJ11 MaKCHMaJbHO-3HMHEro pexuMma
Q=0Q+ Qs =44+ 76+ 15 = 66,6 MBr;
A pexmma HauboJee XOJIOAHOIro MecAuna
Q =Q, s+ Q.- =365+ 15 = 51,5 MBr.

6. Pacxoa BoAn B nojamouedl JHHHH CHCTEMBl TrOpsAdYero BOAoCHa6-
XKeHHS norpebHTeNeR IJs1 MaKCHMaJbHO-3HMHETO pexHMa

notp __ 860Qr. » _ 860-15 _
r.s -—tnoTp-——t _60_5_
r.mB c

234,5 1/4.

7. Tennosas Harpyska noforpesates nepso#t cryneHu (Ha o6pat-
HOM JIMHMM ceTeBO# BOABI) MJAl pekHMa HaubGosiee XOJOLHOTO Mecsia

MOTP

Q! » = 0,00116Gr"

-

[f2 — (Ata + L. B)] =

= 0,00116-234,5-{58,1 —(10 4 5)|= 11,7 MBr.

@,Tennoaaﬂ Harpy3kKa nmnoJorpesaTe/ii BTOPO# CTYNneHH AJA
pexxuma HaubGoJiee XOJIOAHOrO Mecsla

re=QrF — Qr.s=15—11,7 = 3,3 MBr.

“} » [ *
CQ. Pacxon - ceresofi BOAB HAa MECTHHIA TeNJIOOOMEHHHK BTOPOM
CTyneHH, T. €. Ha ropsuee BOAOCHAGXKeHHe, I/l pexHMa HauGosee

XoJiogHOro Mecsua

860Q"
G,I-I y = r.B —

th—t,

™,

860-3.3 =50,1 T/u.

114,7 — 58,1

}

L4

N
@( Pacxon ceTeBo#i BOIHW HAa MECTHHIl TemJOOOMeHHHK AJSl JieT-

HEro pexuMma
860Q"

860-12

G;‘l. B —
tf - (Atn + tc. a)

— 70— (10 + 15)

= 229,3 T/4.
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11. Pacxon cereBofi BOIR HA OTONJIEHHE U BEHTHJASLHIO
IJS MaKCHMaJbHO-SHMHETrO pexuma

__ 860(Qo +Qs) _ 860(444-76) .
Gop =—— = — =—fo—70 — 2oh7 /%

LJs pexHMa Han6oJjee XOJOJHOI'O Mecsna

_ 860Qo.; _ 860-365
Gy p = f—f, — 1147 —581 = 554,6 T/u.

12. Pacxon ceTeBol BOAW Ha OTOIJIEHHE, BEHTHJISLHIO H ropsgee
BOZOCHa6XxeHHe:
I/ MaKCHMaJbHO-3HMHEr0o pexxuma .

Gpg = Go. 5 + Gr.» = 554,7 4 0 = 554,7;
INA pexHMa HauboJiee XOJIOLAHOTO Mecsua
Gpx = G,. 5 -+ G » = 554,6 -}- 50,1 = 604,7 1/4;
JJS JIeTHErO peXxuma
Gy = Q. » + Gp. s = 04 229,3 = 229,3 T1/4.

13. Temnepatypa o6paTHO# ceTeBOH BOABI MOC/E BHEIIHHX MOTpe-
Guresei:
IJ151 MaKCHMaJbHO-3HMHETO pexHMa

860Q; 860-15
mog __ 4 r.B __ _ — o (.
bosp = £ Gy 70 554,7-0,08 46,3°C;
IJs pexkuMma HaHboJsiee XOJIOLHOIO Mecsna
860Q; 860-11,7
nom . r. s —_ _ o o,
toﬁp = t2 —_-_—_GBH'VI 58,1 _—_—_-—60?,?-0,98 41,1 C,
nposepsieTcs IJis JIETHETO pexHMa
860Q7 860-12
MR ) — — -3 o o
to6p — tl GBH’Y‘ 70 229,3'0,98 24,1 C.

14. Pacxon noanHTOYHOR BOAE! AJSl BOCHOJIHEHHS YTeUeK B TemnJo-
CETH BHEIIHHX noTpebHTened:
ANl MAKCHMaJbHO-3HMHEI0 pexxHma

(2 h? ! T “Gy'r = 0,01KTcGBu = 0,01 '”’9- 55@,7 =\\11,1 T/,
AN pexkuMa HanGoJiee XOJOAHOTO Mecsila
Gyr = 0,01K2Gpg = 0,01-1,8- 54,6 = 11,1 1/%;
6GY, 1 ;
AN JIETHEro pexXuMa "
Gyr = 0,01KoGag = 0,01-2-229,3 = 4,7 1/a.
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15. PacxoX cHpo#t BoAH, MOCTYIAOIMER HAa XHMBOAOOYHCTKY:
AN MaKCHMaJ/bHO-3HMHEro pexuma

Ge. » = 125Gy, =11,1-1,25 = 13,9 1/y;
IJIs pexuMa Haubojiee XOJIOAHOTO Mecsua
Gc. B = 1,2503,, = 11,11,25 = 13,9 T/‘I;

A5l JIETHEro pexXuma
Ge. » = 1,25Gy, =4,7-1,25 = 5,9 1/u.
16. TeMnepaTypa XuMHUECKH OUHINEHHON BOABI MOC/]E OXJAAUTES
Jlea3pHpPOBAHHOH BOJH:
IJIS1 MaKCHMAaJ/IbHO-3UMHEr'o pexHMa

» GYT)
tx. o.® — G'

X. 0. B

(t;;on.n - t:lop.n) n ‘l" t; 0.8 =

= (104 — 70)-0,98 ++ 19 = 49,8°C;

ISl pexxumMa HauboJjiee XOJOJHOTO MecAlla

” Gyr . ” .
Ix. 0. B = G’ : (tnonn - tnonn) n +tx- 0.8 —

X.0.B

= ~L.(104 — 70)-0,98 + 19 = 49,8°C;

JJIs1 JIETHEro pexmma

» G ’
Ix.0.8 = G = (fnoqn — tno,nn)"l R

X. 0.B

= 27104 — 70).0,98 4 19 = 53,8°C.

17. TemnepaTypa XHMHYeCKH OYHILEHHOH BOABI, MOCTynaromen

B JleaspaTop:
AN MaKCHMaJIbHO-3HMHEro pexxHMa

Gl’l on

(tn * rp)n""tx 0.8 =

tﬁ.o.a =
X.0.B

— %.(150 — 108)-0,98 -- 49,8 = 70,4°C;

AN pexxuMa HauboJsiee XOJOAHOIO Mecsiila

Gﬂ on

tﬁ.o.n= (tax—trp)n—l_txoa:

X. 0. B
— %.(150 — 108).0,98 + 49,8 = 70,4°C;
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I/l JIETHErO pexHMma

Gnon
ti. o.B —
G,

(tB K_'tl‘li)"]'i"tx 0.B =

X.0.B

= £z+(120 — 108)-0,98 + 53,8 = 56,4°C.

18. Hpoaepﬂe'mﬂ TeMnepatypa CLHIpOH BOAbl mnepel XHMBOXAO-
OYHCTKOI:
JJ1sI MAKCHMAaJIbHO-3HMHET 0 PeXXHMa H HanboJiee XOJOJHOTO MecsA1a

Gnon

tx.o.n == (trp—‘tnonu)n +le.s =

139 -(108 — 70)-0,98 4 5 = 21°C;
JJis1 JIETHEro pemrma

, Guon
tx. 0.8 — rp (trp nonn) n + tc. B —

[

3‘.9..(108-70)-0,98 +15 = 21,3°C.

19. Pacxon rpetouiei Bogbl Ha AeaspaTop:
A7 MAaKCHMAaJbHO-3UMHEr0o pexxuMa u HaunboJiee XOJOLHOr0O MeCSUA

Gyrtromn — Ox. o. st~ -104 — 12,0-
Gl:p yrtnoan x.0.8'%X.0.B —_ ll.l 10415012.0 70I4 — 2’1 T/q;

tBK

IJISl JIETHETO PexKHMa

= 1,9 1/u.

Gt — Gy'rtnonn Gy, 0. ol%. 0. 3 _ 4,7-104 —4,5-56,4
TP 5 ¥ 120

20. TIpoBepsiercss pacxoX XMMHHUECKH OUHILEHHOH BOAB Ha IIOJA-

MUTKY TEIJIOCETH:
I8 MaKCHMaJbHO-3UMHEro pexxumMa H HanboJjee XOJOLHOTO MeCcsa

Gx. 0.B —/ Gy'r - G?p = 11’1 - 2’1 = 9,0 T/,
AJs JIETHEro pexxHma
Gx_ 0.B — Gy-p —_— G{Ep - 4,7—' 1,9 = 2,8 T/q.

21. Pacxoa TenJioThl HAa MOAOr'PeB CHIPOH BOJLL:
IJ11 MAKCHMAaJIbHO-3UMHero pexxuma ¥ HanGoJiee XOJOLHOrO MecsAna

Q. » = 0,00116 "";-I" (0.5 — to. 2) =

13,9 .
= 0,00116-—= .98 (21 — 5) = 0,4 MBr;

x
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IOJA JIETHEro peXxuma

Gc. B

Qc. B — 0’00116 n (t; o.B tc. a) =

= 0,00116- —-(21,3 — 15) = 0,1 MBr.

098

22. Pacxop TensoTHl HA MOJAOIPEB XHMHYECKH OYHINEHHONR BOMHI:
JJIT MAKCHMAJbHO-3UMHEro pexuMa u Haubojiee X0JOAHOIO MecsI A

G
Qx. 0.B — 0’00116 L (t;: 0.8 tx. o. a) =

= 0,00116-55z-(70,4 — 49,8) = 0,2 MBr;
ISl JIeTHEro peXHMa

Qx o. 5—000116 x = a(tx 0. a_t;.o.a)=

= 0,00116- 0 98 -(66,4 — 53,8) = 0,01 MBT.

23. PacxoX TensioTHl Ha Jeasparop:
IJisl MaKCHMaJIbHO-3HMHero pexxuma H HauboJiee XOJOTHOTO Mecsa

et

G2 .
Q= 0,00116 —2 (" — frops) =

2,1
= 0,00116- 75 (150 — 104) = 0,1 MBr;

AJs JIETHErO peXuMa

Grp (pm.
1,9
=0,00116 -5+ (120 — 104) = 0,04 MBr.

24. Pacxop TenjoThl Ha NMOJOrpeB XUMHYECKH OYMINEHHOH BOAM
B OoxJajurene Aea3pHPOBAHHOA BOMHL:
AN MAKCHMaJIbHO-3HMHET0 pexXuMa u HauboJsiee XOJMOAHOro Mecsnua

G ,
Qoxn = 0,00116 x.“;). = (tx. 0.5 — Ix. 0. a) =

9
= 0,00116-555+(49,8 — 21) = 0,3 MBr;
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A7 JIETHErO pexuMa

G w .
Qoxn = 0’00116 x.T;). - (tx 0.8 — tx. 0. a) =
= 0,00116. 25%-(53,8 — 21,3) = 0,1 MBr.

25. CymMapHBI#A pacXof TEmJOTH, HeOOXOZHMMBIX B BOAOrpefiHBIX
KOTJIaX:
IAs MaKCHMaJIbHO-3HMHEro pexXHMa

Z Q =Q+Qc.n+Qx.o.a"|"Qn_ Qoxn =
= 66,6 +0,4+ 0,2+ 0,1 — 0,3 =67 MBr;
IJasi pexuma HauboJsiee XOJONHOro Mecsua
Z Q=Q+Qc.a+Qx.o.n+Qn_Qoxn =
=51,5+0,4 4+ 0,2 40,04 — 0,3 = 51,7 MBr,
JJisl JIETHETO peXHMa

Z Q=Q+Qc.n+Qx.o.a+Qn—Qoxn=
=124-0,1 40,04 +0,01 — 0,1 = 12,1 MBr.

26. Pacxon Boabl uepe3 BOZOrpedHbIE KOTJIHL:
AN MaKCHMaJbHO-3HMHErO peXHMa

860 Y Q 860-67
Gy = el = 720,3 1/u;
AJA pemma H&HGOJICE XOJIOOHOI'oO Mecsla
860 )} Q 860-51,7
Gl{ = t?. ” _t;' - —rp 150—88’4 7= 720,3 T/q,

gl N
NSl JIETHErO DeXHMa

860 ¥, Q 860-12,1
Gu = v = To0—70 — 208 /4.

27. Pacxon BoAgbl Ha penupKYJALHIO:
AJISl MaKCHMaJIbHO-3HMHET0 pexXHMa

G, (15 * —toen) 7203 (70 —46,3)

Gpen = AR fang ~  T0—163 = 164,6 T/u;
IS pexxuma Haubojiee XOJIORHOTO Mecsa 313
G, (ty — 72" (88,4 —
_ O(h—1o8) _ 7203-88.4—4L1) _ g40.4 1

Gpen = =
pent 3 X — {10k 150 — 41,1
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ANs NETHEro pexuMa n 165

-~
Gy (13" —1585) _ 208-(100,4 — 24,1)

oK tggg 120 — 24,1

28. Pacxop BOABI 1O NMepenycKHON JHHHUM:
AJ1s1 MaKCHMaJbHO-3HMHEro pexuma

= 98,g T/4.

Gpen =

G = Gy (11— 1) __ 554,7-(150 — 150) — 0
mep — {B- X __ fmOX - 150 — 46,3 — M
1 o6p

IJs pexuMma HamboJjee XOJOAHOro Mecsdua

Gou (1% —1)  6047-(150 — 1147)

Gpep = =
nep 3 x__tggg. 150 — 41,1

= 196,0 T1/u;

AJs1 JIETHEro pexKHma

Gy (7% —1)  299,3.(120 — 70)
Grep = T = e —ag1 — 120 /1.

29. Pacxon cereBoii BOAN OT BHEUIHUX noTpefurenei uepes
o6paTHYIO JIHHHIO:

AJg MakKCHMaJbHO-3HMHEro pexuma

Goop = Gpg — Gyr = 554,7 — 11,1 = 543,6 1/4;
AN pexnMma HauGoJjee XOJOAHOro Mecsdla

Gogp = Goy — Gyr = 604,7 — 11,1 = 593,6 1/4;
AJA JIETHEro pexHMma

Gosp = Gog — Gyr = 229,3 — 4,7 = 224,6 TN. ¢
30. PacueTHHii pacxoi BOAHW Yepe3 KOTJIBL g"“ € pon L
A MaKCHMaJIbHO-3HMHETO pexXHMa . {Foie - fat Al
Gy = Gau + Grp* + Gpeq — Gpep = 543,6 -+ 11,1 6 - 164,6 =
= 725,3 T/4;

AJisl pexuma HauboJsee XoJoaHOrQ. gscangw é_‘;:’ fpov G
v Q ¢

Gx = Gau + GIp* - Gpen — Gyep = 593,6 4 11,1 +-6 - 313 — 196 =

-

= 727,7 T/4; Y
AJ JIETHETO pexHMa G tu 6ip - EpN ey
Gx = Ggu + GIY" + Gpen — Gyep = 229,3 + 1+ 165 — 120 =
= 275,3 T/u4. -
31. Pacxox Boanl, moctynaimomefl K BHEIIHHM MOTPEOHTENSAM 10
npAMoN JIMHHHU: 0

ANSl M2KCHMAJIbHO-3HMHEro pexyma G?P g'.f:‘ gpn &7
. . b )
G = Gx — Gy — Gpex + Gpep = 725,3 — 2,1 — 6 — 164,6 = 552,6 1/u;
A pexkxuMa HauGoJjiee XOJOAHOTO Mecsilla

G =Gy — G}y — GP* — Gpen -+ Gpep = 727,7— 2,1 —6— 313 +
+196=602 6 1/3.
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Tabauya 10.2. Pacuer Tenaosol cXemnl KOTeAbHOH,
paGoraomiell HA 3aKPHITYI0 CHCTeMy TenjocHaGxenns

3HaveHHe BeNHYHHH
NpH XapaKkTepHHX
pexuMax paboTH

dusHveckag 06o- | Houmep KorenvuoR
BeJIHYHHE SHa- dopuynu
’ ueHne BarGonee
::"‘;c:‘;_ Xo0JI0K- ner-
HOT'O HeM
SHMHeM Mecsna
Koadduunent cumxenns pacxosa | Ko, 5 | (10.1) 1 0,708 —
TENJOTH HA OTOMJEHHe H BeHTH/A-
ITHIO
Temnepatypa Bogm B mopawomuief t (10.2) 150 114,7 70
JHHHH Ha HYXIH OTOMJEHHS M BeH-
THAAHH, °C
Temnepatypa oOpaTHoRt ceTeBolt | fg (10.3) 70 58,1 —
BOJH MOCJI€ CHCTEM OTONJIEHHS H BeH-
tuasuuu, °C
Ornycx TenaoTH Ha oTomienue M | Qo 5 | (10.4) 51,6 36,5 -—
BeHTHAANHIO, MBT
CyMMapHBIfl OTIYCK TEIJIOTH Ha Q (10.5) 66,6 51,5 12
OTOMJIEHHEe, BEHTHJAIMIO, Topsuee
BoaocHaGxenne, MBT
Pacxop Bognl B mojaiomen JuHHH | Gyg (10.7) 554,7 604,7 |229,3
HA OTOMJIEHHe, BEHTHJALHIO H Tops-
yee BojocHaGxeHHe, T/4
Temneparypa obpatHoft Boaw mo- | #5282 | (10.15) 46,3 41,1 | 24,1
cie BHEUWIHHX noTpeGuresedt, °C
Pacxon moanuTOYHOA BOAH JAJAS Gy.,. (10.17) 11,1 11,1 47
BOCTIOJIHEHHSI YTe€UeK B TEMJIOCETH
BHEWIHHX MoTpeGuTenefi, T/4
KonuvectBo cupoft Bopw, mocty- | Ge, » | (10.18) 13,9 13,9 59
maiomell Ha XHMBOJOOYHCTKY, T/4
Temneparypa xmmuueckn ouu- [£. . | (10.19) 49,8 49,8 53,8
IIEHHOR BOJH MOCJAe OXJaXHTENA
IeaspupoBaHHOR Boaw, °C
TemnepaTypa xumuueckn ounmes- [f3 o ,| (10.20) 70,4 70,4 56,4
HOft BOABI, MoOCTymnaioieR B jgeaspa-
TOp, ‘
Pacxoy rpefomel Boaw na Zeas- | Gff, | (10.22) 2,1 2,1 1,9
paTop, T/4
CymmapHHIR pacXoA TemJoTH, He- | YQ (10.29) 67 51,7 12,1
06XOAHMHNHA B BOJAOTpeNHHX KOTJIaX,
MBTt
Pacxon Bomw uepes Bogorpefinnie | Gy (10.30) 720,3 720,3 | 208
KOTJIH, T/4
/Pacxo,u BOAM HAa PeHHPKYAANHIO, | Gpey | (10.31) 164,6 313 165
T/4
Pacxon Bonm mno mnepenyckHoft | Gpep | (10.32) 0 196 120
AMHHH, T/4
Pacxon Boxw uepes o6parmyio | Gogp | (10.33) 543,6 604,7 | 224,6
JHHHIO, T/4 -
PacueTHmfi pacxon Bomm vepes | G (10.34) 725,3 727,7 | 275,3
Kotnu, T/4
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AJIS1 JIETHEro pexuma

G =Gy — G — GI® — Gpen+Grep = 275,3 — 1,9 — 1 — 165 + 120=
= 227,4 T/4.
32. Pasnuna Mexay HafneHHHM DaHee H YTOYHEHHLEIM PacXoAOM
BOJK BHEIIHHMH NOTPECHTENSIMHU: c
ANsl MaKCHMAJMbHO-3HMHETO pexuMa a
Gpg — G’ 5547 —552,6" .
Gom 100 = 554,7

¢

+100 = 0,37 %;

AN pexHMa HauGoJiee XOJIOAHOTO Mecsua

Gun — G’ 604,7 — 602,6 _ .
__B_HG:;__.looz 507 -100 = 0,35%;
AJA JIETHEro pexHMa -5
Gpg — G’ 229,3 — 227,4 _
100 = ==g=—=-100 = 0,83%.

B cooTBeTCTBHH ¢ pacueToM TENJIOBOH CXeMBHl K yCTAHOBKE IpH-
HumaeM TpH koraa KB-I'M-20. Ilo maunbIM 3apoja-u3roroBHTe/d
MOUIHOCTb OAHOI'O KoTia coctamisier 23,2 MBt npu pacxozne soanl
yepe3 Hero 247 T/4. PacueTHnil pacxon BoAH Yepe3 OAHH KOTeJ NpPH
MaKCHMaJIbHO-3UMHeM pexxume 725,3/3 = 241,7 < 247 t/u. B cBasu
C 3THM, COXPaHsif TEMIEPATypPy BOAbl HAa BHIXOJAE H3 KOTJIOB fP- K =
= 150 °C, Heo6X0AMMO NpPH SKCIJIYaTALHH YBEJIHUHTb PAacXol BOAHI,
noxaBaeMofl pelMPKYJASAIHOHHBIM HAacOCOM, Ha 5,3 T/4 gepe3 KaxkAHHR
KOTeJ. DTO NpHBEJET K YBEJMYEHHIO TeMNepaTyphl BOAW Ha BXOAe
B KOTEJ, YTO HECKOJbKO YMEHBIIHT KOPPO3HI0 KOHBEKTHBHLIX IOBEpX-

- HOCTe#f Harpesa KOTJOB, HO YBEJHYHT PacCXOA 3JAEKTPOSHEPTrHH Ha
NPHBOJ, PEeNUPKYJASILHOHHOTO Hacoca.

[Ipu seTHeM pexume TenjocHaGxeHue norpeburenefi 6yaer obec-
MeyeHo OAHUM KOTJIOM, KOTOPHIH Gyaer 3arpyxeH npumepHo Ha 52 % .
[Tpu pexnme HanGosee XodogHOro Mecsina B pabore OGYAyT Haxo-
THTbCA TPH KOT/a. B caydyae BeIXoma H3 CTpPOA OAHOro KOTJIA rnoaady
TENJIOTH HA BEHTH/AALHMIO OOUECTBEHHHIX 3JaHHA H NOTpeGHTENIM
BTOPOH KaTeropuH mpuiercs CoxkpaTturtb Ha 51,5 — 23,2.2 = 5 MBr,
uro B cootBercTBHH co CHuIl 11-35-76 monyckaercs. [losToMy B Ko-
TeJILHOA AOCTAaTOYHO YCTAHOBHTb TPH KOTJIA, HE npexycMaTpHBas
pesepBHOTO KOTJaA.

CBoaHEIE AaHHHE pe3yJbTaTOB pacyeTa TEmIOBOR CXEeMBl MNpH-
BeJieHnl B Taba. 10.2.

10.2. PACYET TEIIJIOBOM CXEMBbl KOTEJIbHOH
C TTAPOBHIMHM KOTJ/IAMH

OTnyck mapa TeXHOJOHYECKHM IOTPeGHTeNIM 4acTo MPOH3BO-
AUTCA OT KOTEJbHHX, Ha3HBaeMbIX NMPOU3BOACTBEHHBIMH. DTH KOTeJb-
Hele OGHYHO BHIPA6aTHBAIOT HACHIIEHHHWA HAH ca6o neperpeTnt nap
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Puc. 10.4. TennoBasi cxemMa NpOHU3BOACTBEHHOM KOTe/bHOM

/I — napoeoft KXoresi; 2 — paClUHpHTE/Nb HeNpPEepHBHOA NDPOAYBKH;, 3 — Hacoc CHpPOff BOAM;
4 — Gap6oTep; 5 — OXJafHTeJb HenpepHBHON NPOAYBKH; 6 — NOZOrpeBaTeNb CHPON BOAH;
7 — XHMBOJIOOYMCTKA; 8 — NHTaTeJibHHA Hacoc; 9 — NOANHTOMHLIA Hacoc; /O — OXJafMTeNdb
NOANHTOUHOA BOAM; /! — ceTeBoft Hacoc; /2 — oxJafiuTess KoHAeHcaTa, /3 — ceTeBofi NMOKO-
rpesatens; /4 — NOROrpeBaTesNb XHMHYECKH OuHIleHHOR BOAMW, I5 — OXxJiafHTENb BHINapa;
16 — atmocdepHuft feaspaTop; /7 — peAYKUHOHHO-OXJIafHTeNbHag YcTaHOBKa (POY)

c nAasJjenueMm Jo 1,4 uan 2,4 MIla. [lap ucnoansyerca TexHosoruye-
CKHMH MnoTpebUTeNsiMi ¥ B HeOoabiioM KoadyecTBe — HA MPHTO-
TOBJIGHHE TOpsidedl BOJH, HanpapJsieMOf B CHCTEMY TelJioCHaGXeHusl.
[IpuroroBsienne ropsideli BOALI NPOH3BOAHTCA B CETEBBHIX MOJOTpeBa-
TeJASAX, YCTaHABJUBAEMbIX B KOTENbHOH.

[lpuHuMnuanbHas TenJoBas cXema IPOH3BOACTBEHHOH KOTEJIbHOMH
C OTHYCKOM HeGOJbILOr0 KOJHYECTBA TEMJIOTHl Ha HYXKAH OTOMJIEHHS,
BEHTHJIILIMY U ropsivero BOZOCHaOXeHHS B 3aKPHTYIO CHCTEMY TeIJIO-
CHaGXeHHs1 NoKa3aHa Ha puc. 10.4.

kHacoc CHIpOfi BOABI MOAaeT BOAY B OXJAaNUTENb NPOJYBOYHOH BOAHI,
rle "OHa HarpepaeTcs 3a cyeT TeIJIOTH MPOLYBOYHOH BOABI. 3aTeM
chlpasi Boja nogorpepaercsi o0 20—30 °C B mapoBoxsiHOM mnojporpesa-
TeJle CHIPOH BOALI M HaNpaeBiAfeTcA B XHMBOJOOUHCTKY. XHMHUYECKH
OYHIIleHHAS BOAA HampapJisieTCA B OXJIaJMTENb [ea3pHPOBaHHOH BOABI
M rnojorpesaercs A0 omnpejedeHHod Temneparyphl. JlasbHeHIIHH
MOAOrpeB XHMMHUYECKH OYHIEHHOR BOJAH OCYILECTBJSETCS B NOAOrpeBa-
Tene napoM. {lepen noctynsenueM B roJIOBKY Jeasparopa 4acThb. XHMH-
YECKH OUHILIEHHOR BOZH [MPOXOAHT 4Yepe3 OXJaNuTeNb BhInapa jeaspa-
TOpA.

[Tonorpes certeBoft BOAH MPOH3BOAHTCS NMapoM B MOC/ENOBATEAbHO
BKJIOYEHHREIX IBYX ceTeBmx moforperatrensx. Kornlencat oT BceX
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noJorpesaresyieii HanpaBJAeTCs B TOJIOBKY Aeasparopa, B KOTOPYIO
TaKXe MOCTynaerT KOHAEHCAT, BO3BpalllaeMblii BHEUIHHMH norpebure-
JSMH napa.

[lonorpes Boabl B arMocepHOM neaspaTope INPOH3BORHUTCA MapoM
OT KOTJIOB H NAapoM H3 pacUIHPHTeNis HempepuiBHOH npoayBku. He-
npephHIBHAas NPOAYBKA OT KOTJIOB HCHOJb3yeTcs B pacIlHpHTese, The
KOTJIOBasli BOAAa BCJEACTBHe CHHXEHHS JaBJieHHs 4YacTHYHO HCna-
psercs.

B KorespHHIX C° MapOBBIMH KOTJaMH HE3aBHCHMO OT TeMJIOBOH
CXeMhl HCHOJb30BaHHE TeIJIOTH HeNpepLBHOA MPOAYBKH KOTJIOB
sBAAeTcsl obsi3areqbHbIM. Fcnosb3oBaHHas B OXJIaguTesie MPoOAyBOY-
Hasi Boza cOpacuiBaeTcsl B NMPOAYBOUHHIA KoJsiogen (6Gap6orep).

HeaspupoBanHas Boja ¢ TeMneparypoit okoso 104 °C nuraTesbHBM
HacocoM Mojaercsi B napoBue Korianl. [lognurounas Boza ansA CH-
cTeMnl TenjiocHaGXkeHHsl 3a6HUpaeTcss H3 TOro e jeasparopa, OxJa-
XaasAch B oXxJajauTteje aeaspupoBanHod Boabl o 70 °C mepen mo-
CTYIJIEHHEeM K NOANHTOYHOMY Hacocy. Hcnoab3oBanue obmero ne-
asparopa JJii NPHTOTOBJIEHHSI MNHTATEJbHOR H MOANHTOYHOH BOAHI
BO3MOXKHO TOJIbKO IJISl 3aKPHITHX CHCTEM TelJoCHaOKeHHsl BBUAY
MaJioro pacxojia MOAMHMTOYHOH BOJAH B HHX. B OTKpHITHX cHcTeMax
TemJIOCHa6XeHUs1 pacxXOf, MOANHMTOUYHON BOZHI 3HAUHMTENI€H, IO3TOMY
B KOTeJbHOH CJeqyeT YCTaHaBJIHBaTh JBa Jea’spaTopa: ORMH AJIA
NPHIOTOBJIEHHS MHTATENbHOH BOJABLI, APDYTrOM -— MOANHTOYHOH BOAHL.
B koTesbHBIX C NAapOBHIMH KOTJaMH, KaK NpPaBHJIO, YCTAaHABAHBAIOTCS
JAeaspaTopul aTMocepHOro THMa.

Ins TexHonoruueckux norpebureseff, HcnoJb3yloWuX nap GoJee
HH3KOr'o JaBJIEHHS MO CPaBHEHHMIO ¢ BHpabaThIBaeMHM KOTJoarpera-
TaMH, ¥ AJIS NOZOrpeBaresiel cOOCTBEHHHX HYXKZ B TEIJIOBHIX CXeMax
KOTEJIbHEIX NpeRycMaTpHBaeTcsl pefyKUHOHHAsi YCTAHOBKA AJisl CHH-
XeHud nasienus napa (PY) uau peiyKUMOHHO-OXJIANHTENbHAS YCTa-
HOBKa JJIsi CHHXKEHMS JaBjieHHA H TemnepaTyphl napa (POY).

Pacuer TensioBo# cXeMul KOTEJbHOH C MapoOBBIMH KOTJIAMH BBHIMOJI-
HfeTCS AJIA TPeX PeXHMOB: MaKCHMaJIbHO-3HMHEro, HanGojee X0JOz-
HOro Mecsila W JIETHETO.

Pacyer TtenjioBoH  cXeMH NPOU3BOACTBEHHON  KOTEeJbHOH
(puc. 10.4) pexoMenjpyercsi MPOHM3BOAHTH B TAKOH MOCJeAOBaTEb-
HOCTH:

1. CoctaBuTh TabaMLly HCXOAHHX MAaHHBIX AJs pacuyera. Oma
COCTaBJIfeTCs] Ha OCHOBaHHM JAHHBHIX O pacXofax mnapa TEeXHOJIOTH-
YEeCKHMH NOTPEeOHTENSMH M TEMJIOTH Ha HYXKZH OTOMJIEHHS, BEHTH-
JSIUHH U TOpsiYero BojlocHabxenus. B sroft xe Tabauue ykasuBaoTcs
3HA4EHHS BEJHYMH, MNPEJBAPHTEJIbHO MNPHHSTHIE B MOCJAEAYIOUIHX
pacuerax (npumep Tako# tabauus — 10.3).

(/). Onpeneants pacxon BOAH HAa MOAOTPEBATENH CETEBOH BOAHI
T/4

G — 8600 (10.37)

h—1,
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rie Q — pacueTHas TelJyioBash HAarpy3ka noTpeGHTe/Nel CHCTEMH
tenJocHabxeHHd (OToM/IeHHe, BEHTHJIALHA, Topsiuee BoJAOCHaOXKeHue),
MB7T; t; u {; — TeMnepatrypa BOJAH COOTBETCTBEHHO MepeJ CETEBLIMH
MoJOrpeBaTe/qAMH H [OcC/ie HHX, °

3. OnpeneysuTh pacxoj napa Ha NOAOTPEBATENH CETeBOH BOALI

4,2G (¢, — t,)
D = — , 10.38
g.C. B (ipoy R ix) n ( )

rie ipoy — 3HTaJbIIHA pPeAyUMpPOBaHHOTO Napa Nepej NOAOTpeBare-
JIAMH CeTeBOH BOJHI, Kll}K/Kr' i, — SHTaJbIIHA KOHJEHcaTa HocJe
nojgorpeBaresiei cereBoi Boawl, KJIk/kr; m — KIIJL cereBoro mopgo-
rpeBaresifi (I pasIMYHHIX [OZOrpeBaTesiel COOCTBEHHBIX HYXJ
npHHuMaeTcs paBueiM 0,98).

4. OnpenesuTs pacxoj pEeAYUHPOBAHHOTO Mapa BHEWHHMH [O-
TpebuTenaMu (1/4)

Dyoy = D+ Dy ¢. » (10.39)

rae D, — pacxoA peayuHPOBaHHOIO0 Napa BHEUIHHMH TeXHOJOTHYe-
CKHMH n0'rpe6u'reJmMH /4.

5. Onpege/siuTh CYMMapHHI pacxXoJ CBeXero mapa BHELIHHMH
notpeGuresiamMH (/)

Dys = Dpoy + Ds; (10.40)
IPH 3TOM
ipoy —in. »
Dpoy = Dpoy —"2- 2, (10.41)
ipoy —in.»
rae D, — pacxox cBexero napa jassenneM 1,4 MIla; ipoy — sHTaJb-

nmusi cBexero napa, KIDK/Kr; i, ; — SHTaJbNHs IHTATEJNbHOH BOXHI,
k[[x/kr; Dpoy — pacxozn napa nepex POY, t/u.
6. OnpenennTh KOJHYECTBO BOALI, BIPHICKHBAeMO# B PEAYKIIMOHHO-

AT AT T sy rrarrsn wer el
UAJ.ldAHlCJlDHyIU yuanuuny \t/4),

by — ir
Gpoy = Dpoy —2—F27, (10.42)
tPOV'—l B

7. Pacxoa napa Ha coOCTBeHHBIE HYXKJAH KOTeJNbHOH (T/u)
D¢ n = 0,01Kc. «Dans (10.43)

rae K. , — pacxoj napa Ha coGcTBeHHble HYXJH KOTeJbHOHA (mojo-
rpeB CHpPOH M XHMHUECKH OUYHIIEHHOA BOJABI, pacXoj Ha jJeasparop)
B MPONEHTaX pacxoja napa BHEIIHHMH NOTPeOHTEeNIAMH; pPeKOMEeH-
JAyeTcs NpPHHHMaTb ero paBHeiM 5—10 %.

8. Pacxox napa Ha MasyTHoe X03sHCTBO (T/4)

D, = 0,01K D, (10.44)
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rae Ky — pacxoX mapa Ha Ma3yTHoe XO3SIHCTBO, IPOLEHTOB pacXoja

napa BHEIUHHMH MNOTPeOHMTENAMH; NPH OTCYTCTBHH JNAHHHX peKo-

MEHAYeTCS MPHHHMATDh €ro AJA HeGOJbIIMX KOTEeJbHHIX PaBHEIM 3 % .
9. Pacxox napa Ha moKpuiTHE MoTepb B KOTeJbHOH (T/4)

Dy = 0,01Ky (Dyx — De. « + Du)s (10.45)

rie Ky — pacxofi mapa Ha MOKPLITHE IOTepPb, MPOUEHTOB pacxoja
napa BHEUIHHMH MOTPEeOHTENSIMH; pEKOMEeHAyeTcd IMPHHHUMATb €ro
paBHbEM 2—3 %.

10. CymMmapHuii pacxoj mapa Ha COOCTBeHHbE HYXKIH, Ma3yTHOE
X03AACTBO M MOKPHTHE NMOTEPb B KOTEJbHOH (T/u)

Dy =D¢. 4+ Dy + Dy (10.46)
11. CymMmapnasi maponpoH3BOAHTENLHOCTb KOTeNbHOR (T/u)
D =Dy + D, & (10.47)

12. Tlorepu koHzeHcaTa B 06OpyZOBaHHMH BHEWIHMX norpebureset
¥ BHYTPH KOTeJNbHOH (T/u)

GR" = (1 — B)(D: -+ Ds) + 001K.D, (10.48)

rie P — KONA KOHJAEHCATa, BO3BpalllaeMOro BHEINHHMH HOTpebGHTe-
asmu; Ky — NMOTepH KOHJeHCaTa B LHMKJE KOTENbHOH YCTAHOBKH,
NPOLEHTOB CYMMAapHOH NapONpOH3BOAMTENBHOCTH KOTEJNbHOM; peKo-
MeHJAyeTcsl MPUHHMATh UX paBHEIMH 3 % .

13. Onpenenuth pacxos XUMMYECKH OUHLIEHHOH BOAH (T/4)

Fx.o s =G 4 0,01K+G, (10.49)

rae K;c — moTepH BOALL B TEMJOCETH, NPOUEHTOB KOJHYECTBA BOJHI
B CHCTeMe TeIlJIoOCHAGXKeHHS, PeKOMeHAyeTcsi NPHHHMATh HX pab-
HEMH 2—3 % .

14. Onpene.umb pacxo/l chpoii BOAM (T/4)

Ge.» = Kx o.50x. 0.5 (10.50)

rae K, o. 5 — KO3(QGdHUMEHT, YYHTHIBAOUIHA pacXof ChIpoil BOAH Ha
coOcTBEHHHE HYXJbl XHMBOJOOYHCTKH, PEKOMEHAyercs HNPHHHMAThb
ero paBHuM 1,25.

15. OnpeJJ,eJme KOJIHYECTBO BOALI, MOCTyNAKOUWe# ¢ HenpepuBHOH
NpoAyBKOA B pacmupurens (1/u),

Gpp = 0,01p,,D, (10.51)
rje pr,p — MPOLEHT MPOAYBKH, NpuHHMaercs oT 2 1o b %.

6. KosngecTBo mapa, mosyyaeMoro B pacllupuTejie HernpephiB-
HOPI npojyBKH (T/u),

Gup (ix 5 — inacm)
D __ _mp\k B pacu
pacm (i;acm . i;acm) ’ (10.52)
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rje ix » — SHTaJbNHA KOTJOBOA BOAM, KIIXK/KT; ipacmy — IHTANABIUA
napa, noJy4yaeMoro B pacuiipuTe/ie HellpepHBHONA NPOAYBKH, KJIxK/Kr;
[pacy — SHTAJbIHA BOAH, MOJyYaeMOH B pacllMpHTesie HenpepHBHOM
NpoAyBKH, KIDX/Kr, x — cTeneHb CyXOCTH napa, BHXOASILEro H3
pPacIUHpHTENI HeNpepLIBHON NpOAYBKH, NpUHHMaeTcsi pasHoit 0,98.

17. KonnyecTBo BOALI Ha BHIXOAE H3 PaCIIHPHTENS HenpepuiBHOM
npoAyBKH (T/4)

Gpacm = Gap — Dpacm- | (10.53)

18. Onpenenurb TemnepaTypy CHIpOH BOAH MoOc/e OXJaAuTess
nenpepuiBHoit npoaysku (°C)

, G (41 acuM — inp)
.. , = 228 4"’2‘323 L+ te. 8 (10.54)
rie ipp — SHTaNbMHA BOAH MOCJe OXJaAUTeNss HEenPepHBHOM Mpo-
AyBKH, npuHHMaercs paBHo#t 210 xJIx/Kr.

19. Pacxoa mapa Ha mnojorpeBarenb ChIpoH BOAH (T/4)

ll o
Dy o =G o ——= <. ’ (10.55)

POY
lpoy — i

TZe ix. o, » — SHTAJbIHS CHPOH BOAH MOC]E nojlorpepaTeNsi, Omnpe-
AeNfieTcH AJI TeMnepaTypel BOAH, NPHHHMaeMOH oOT 20 no 30 °C,
KJIK/KT; ic,  — SHTAJbIOHS CHIPOH BOABI MoOcJjie OXJIaJuTedsT Herpe-
pPHIBHOA NpPOAYBKH, ompefessiercss MO TeMmepatype L. 5, KIXK/Kr;
{poy — SHTANBOHUS penyuuposaHHoro napa, kJIIX/kr,; iﬁoy — 3H-
TaJIbIHA KOHJAEHcCATa PeAyLHPOBAHHOTO mapa, onpeiensieTcsi mo TeM-
nepaType KoHAeHcaTa, npuuumaeMoli paBHo#t 70—85 °C.

20. Onpenenutdb TeMnepaTypy XHMHYECKH OUHIIEHHOH BOAH MOCJe
oxnagutens aeaspuHpoanHofi BoaH (*C)

£ 0n=tr ont 2Krellns—tin (10.56)

Gy, 0. »

Tae fx.o. s— TEMIEpATypa XHMHUECKH OYHIIEHHOH BOABl Ha BXOJe
B OXJaJuTesb JAeaspHPOBaHHON BOAH (B mpouecce XMMHYECKOH OYH-
CTKH BOJBI €e TeMrepaTypa CHHxKaeTcs npumepHo Ha 2 °C; CHHKEHHEM
TeMmepaTypel BOAbl B OGOPYAOBAaHHH XHMBOJOOUHCTKH H MOCJeNy-
IOUIHM ee MOAOTPEBOM B OXJIafiHTeJie BhIIapa MOXHO mNpeHeGpedb
Ge3 ymep6a Aj5 TOYHOCTH pacyera), °C; f; s — Temmeparypa AeaspH-
poBaHHOH (nHTareAbHOH) BOAH Ha BXolde B OXxJaiurtenb, “C; f, —
Temneparypa Jea3pHpOBaHHOH BOAH MOcJe OXJadUTeNs, MPHUHHMAETCS
pasHoi#i 70 °C; 0,01K,.G — pacxon NOANHTOYHON BOAHI /It MOKPHTHSA
yTedeK B CHCTeMe TellocHaGxeHHA, T/d.
21. Onpenenutb pacxof mapa Ha NOJOrpeB XHMHYECKH OYHLIEHHOA
BOJLI B MojorpeBartejie nepep AeasparopoM (7/d)
G i
Dy o5 = == ’( ’g; "), (10.57)

‘POV_ lK
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rne iy — 3HTANBNHA XUMHUYECKH OYHILEHHOH BOJKI MOC/e MOJOrpeBa-
TeNs, ONpeNeNsieTcs MO TeMnepaType, pPaBHOIl TeMmepaTrype KOHIEH-
cata, T. e. 70—85°C; iy o. » — IHTANBIHA XHMHUYECKH OUHIIEHHOM
BOAL Mepej] NOJOrpeBaresieM, OMNpeleNsieTc [0 TeMIepaType XHMH-
YyeCKH OYHIEHHOH BOJE NOC/Ae OXJaJHTeNs Nea3pUPOBAHHON BOJHI,
kJX/Kr.

22. CyMmapHoe KOJHYeCTBO BOJAH M mapa, MmocTymnaiouiee B geaspa-
TOp, 3a BHYETOM Tpeloliero napa geasparopa (T/4)

Gg_—_ Gx.o. n+ﬁ(DT+D;)+Dx o.n+Dc.n+Dn.c.n+Dpacm-
(10.58)
23. Onpeneautb cpelHIO TeMnepaTypy BoAn B jeaspartope (°C)

g _ Oz o sl +B (D24 Dr) i+ Dy o 4i°”
x = o +

+ Dc.' Biioy + Dn. (& 'iK + Dpacmi;acm . (1059)
b4

24. OnpelesHTh pacxoj rpeoilero napa Ha jeasparop (T/4)

G, (i, .— 42f,
D, = ’f,,('“' »—42) (10.60)
(lPOV_in. n)n

25. OnpenenuTb pacxoj pelyHHPOBAHHOIO napa Ha coGCTBEHHLIE
HYXKIH KOTeJbHOR (T/u)

D¢ = Dy + Dy o. »+ De. »- (10.81)

26. OnpenesquTb pacxoj CBeXero napa Ha COGCTBEHHHIE HYXIH
KoTeabHOR (T/4)

14 —--i
p¥, — proy rov=in» (10.62)

tpoy — in. B

27. JleficTBHTE/IbHAS MApONpPOH3BOJHTENLHOCTD KOTEJNbHOM C yde-
TOM pacxoja napa Ha cOOCTBEHHBIE HYXKAH (T/4)

Dy = (Dyx + D€ 1) 4+ 0,01K, (Dps - D¢ 5). (10.63)

28. HeBsska c npeABapHTeNbHO NPUHATOA NapONPOH3BOAUTEND-
HoCTbIO KoTeabHOHA (%)

D,—D
AD = === 100. (10.64)

Ecnin HeBaska nomyuHrcs MeHbme 3 %, To pacyer TemJoBO#
CXeMHBl CUHMTaeTcs 3aKoHueHHHM. [Ipu Goabuieft HeBsi3Ke pacuer cJe-
JyeT MOBTOPHTb, H3MEHHB DacCXoj Mapa Ha COGCTBEHHHIE HYKJHI.

YTouHeHHHII PACXOX peAyUHpPOBaHHOro napa (/)

D;’ poy = D, + Dy c.s + Df.oay- (1065)
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Tabauya 10.3. Hcxoansie maHHME RAS PACYETa TENAOBON CXeMml
xoteabnofi (puc. 10.4) c naposniMH koTaamH, paGotaomel
HA 3aKPHTYI0 CHCTEMY TeNnJOCHAGXenHs

3nagenHe BeNHIHHN
npH XapakTepHHX

pexxaMax paloTH

KOoTenbROA
®rsnveckas BeAHYHHE 03::::' OGocrnoranne
HahGBolnee
MaKCH- xoaon- | ner-
MaJb RO~ HOTO Hero
SHMHETO | pmecama
AbLLAL
Pacxox napa ‘Ha TeXHOJIO- D’ 3aman 9 _ b9 7
FHYECKHE HYXIN (HaBJeHHe 4 '
1,4 MIla, Temneparypa
250 °C), T/u
Pacxox nmapa Ha TexHoJjo- D, » \ }in . 08, \ZQ
rHUeCKHe HYXAH (HaBJeHHE '
0,6 MIla, Temmepatypa
180 °C), 1/
Pacxon TemNOTH Ha HYXIH Qo. 5 » 9.5 —_ —_
OTOINEHVS ¥ BEHTWISLHH,
MB1
Pacxon TemnoTH Ha ropsi- |  Qp 4 » 2,5 2,5 2
yee BOAOCHaGeHHe, MBT )
PacueTrHas TeMnepatypa
HApPYXKHOIO BO3AYXa Jns
r. Caparosa, °C
NpH pacyere CHCTeMH tp. o Ta6a. 9.1 —25 —16 —
OTON/IEHHS
IPH pacyere CHCTEMH 1p. B Ta6a. 9.1 —16 — —
BEHTHJISIIMH
BosBpat koHjeHcaTa Tex- B 3anaH 60 60 60
HOJIOTHYECKHMH NOTpe6HTe-
asmu, %
DHTanpmus Napa JjaBJe- Iboy Ta6nuun 2934
auem 1,4 MIla, Temmeparty- BOAAHHX " —
po#t 250 °C, kJIx/kr napoB
DHTanbOHA DNapa, AaBJe- iboy To xe 2815
Huem 0,6 MIla, temmeparty- T
polt 180 °C, xIx/kr
Temnepatypa  muTarens- fn. s 3anana 104
Holt Boam, °C - ) .
OHTaAbMHA  MHTaTeJbHOR in Ta6nunu 437
BoAkl, KJIK/KT BOJA HBIX
N napoB
[Tpopyska  HenpepeiBHAs Pup [Tpunsita 3
kornoarperatos, %
DHTaAbIHS KOTIOBOM BOJHI, ix. Ta6muus 829
KJIK/ KT BOASTHHIX -
napoB
Crenens cyxocTd mapa x [Tpuusita 0,98
DHTaNbMHs Napa Ha BH- {pacm Ta6nus 2691
XOlle H3 pacCWIHpHTENRd He- BOJIS HBIX
NpepHBHOA NIPONYBKH, napos
KJIx/xr
Temnepatypa  moamuTOu- tnonn [Mpuusara 70
Ho& BomM, °C .
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Ilpodorscerue maba. 10.3

3HaueHHe BesJHWHHM
TPH XapaKTepHMX
pexHMax paboTH
KoTeabROA
Onanveckas BeNHURHA of::::' O6ocroBaHAe
Han6onee
MaKCH- xonop- ner-
MaJbHO- HOro Hero
SHMBero MecsIa
OHTanbNHA  NMOATNHTOYHOR I Ta6nruu *\@
BoAN, KIxk/xr BOASTHHIX
napoB
Temnepatypa  KoHIeHCa- e ¢ 3anana v 80
T4, Bo3BpamiaeMoro mnotpeSu-
tenam, °C
DHTanbHA KOHJEHCATa, ix f Ta6anun v 336
BO3BpaimiaeMoro noTpeSHTe- BOASLHHIX
aaM, kIx/xr napos ’
TemnepaTypa BOZH mNoCTe tup INpuuara 50
oxJlaguTens HeNpepLHBHOR
IPOAYBKH,
~ OnTanbnug KOHIEHCATA iE oV Tabauuu 669
npu JjasnennH 0,6 Mla, BOJISTHRIX
kJx/kr napos
oCTemne;mvrypa CHpo#t BOAM, te. s IlpunsTa 5 l 5 | 15
Temnepatypa XuMHueckM | f. o » 20
OYHNIEHHON BOJH Nepex oxJa-
JLHTeJIeM IeaspHpoBaHHON
BoaH, °C
Pacxox cBexero nmapa xa POY
. . ipoy — !
Dy. poy = Dy, poy 22X 2-2 (10.66)
fpoy —in.»

CyMMapHas mapoNpOH3BOAHUTENbHOCTb KOTEJbHON C Yu4eTOM YTO4-
HeHHMA pacxofia Ha COGCTBEHHBIe HYXAB (T/u)

D} = D:+ Dy. poy + 0,01Ky (D5 + Dx). (10.67)

PaccmoTpiM nmpumep pacyeTa TenJsIoBOf CXeMhl NPOU3BOACTBEHHOMN
KoTeJbHO/, palboraoiieli Ha 3aKpHTYIO CHCTEMY TeNJOCHabXeHHs
(cM. pHc. 10.4). KorenbHas npelHasHaueHa I/l CHaGXKEeHHSA Mapom
TEXHOJNIOTHYECKHX noTpebHTesIell ¢ HEeOOABIIHM pacXoioM ropsaveft
BOJL Ha HYXJK! OTONJEHHUS, BEHTHASUHUH U ropAdero BoAocHaGXKeHH .
Korenbnas pacnonoxena B r. CapatoBe M paboTaeT Ha NpHPOZHOM
rase. OnHcaHHe pacCUUTHBAEMON CXeMH OBJIO NPHBEJEHO BHILIE.
OcHoBHhle HCXOAHHIE NaHHHE JJIsfi pacyera npusefeHn B Taba. 10.3.
HuxenpHBeeHHBIAI pacyeT BHIMONHEH /A MAaKCHMaJAbHO-3SHMHEro
pexkuma. Jns ApyruX peXHMOB pacyeT aHAaJOTHYEH pacCMOTPEHHOMY.

B ceoauo#t Ta6n. 10.4 npuBefieHn pesyanTaTH pacdeTa AJA Tpex
THIHYHLIX PEXHMOB.
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Tabauya 10.4. Pacyer TenJoBOR CXeMH KOTEALHOH,
C NapoBLiMH KOTHAAMH, paGotawuiefi HA 3aKPHITYI0 CHCTEMY TenaocHaGXenus

3HaveHHe BeJIHYHHH

MpH XapaKTepHHX

pexuMax
dusHueckan BeJIHYHHA O‘?:::s- dxl;lpo:;}lau HanGo-
MaKCH- nee NeT-
MaJibHO- Xoanon- HeM
SHMHeM HOTrO
MecsaIia
KosddHiuenT cHuxeHHs pac- Ko. » (10.1) 1 0,791 —
X0a TEMJIOTBl Ha OTONJIEHHe H
BEHTHJISALHIO
Pacxon Bombl Ha Noforpesa- G (10.37) 129 108 21,5
TeJH ceTeBOH BOAHI, T/u
Pacxon mapa na noporpesa- | Dy ¢.p | (10.38) 17,8 14,9 3
TeJIH CeTeBOit BOAH, T/u
Pacxox pepymupoBanHoro ma- | Dpqy (10.39) 122,8 119,9 73
p/a BHEIIHUMH NOTpeSuTeIssMH,
T/4
CymmapHuifi pacxon cBexero Dgn (10.40) 126 123,2 | 76,5
napa BHEIIHHMH TNOTpeGHTeNsN-
MH, T/u4
Konuuectso  BuprickuBaemoit | Opgy (10.42) 59 5,7 3,5
BOIKI, T/4 \ .
Pacxop nmapa Ha coSctseHHble | D[ o (10.43) 6,3 6,2 3,8
HYXIBL, T/4 .
Pacxoxr mapa Ha NOKpLITHE Dy (10.45) 4 3,9 2,4
noTepb B KOTEJbHOM, T/4
CymmapHbniii pacxop napa Ha | D, 4 (10.46) 10,3 10,1 6,2
co6CTBEHHBIe HYXIb, T/4
CymMapHass NapONpOH3BOAHU- D (10.47) 136,3 133,3 | 82,7
TeJLHOCTb KOTebHOH, T/u
Morepn KoHZencata y BHem- | Gp°" (10.48) 49,7 49,6 33,3
HUX MoTpeOHTeJeli H BHYTPH
KOTeJNIbHOM, T/u
Pacxon XuMmuueckd oummen- | G\f p | (10.49) | 52,3 51,8 | 33,7
HOH BOMHI, T/4
Pacxon cweipoit Bombl, T/4 Gy, B (10.50) 65,4 64,7 421
KoavuecTBo BoAH, MNOCTYyIa- Gyp (10.51) 4,1 4 2,5
[ol[efi B paclIHpHUTeNb C Hellpe-
phIBHON NpORyBKOH, T/y
KonnuectBo Napa, moJayuae- Dm}(cm (10.52) 0,73 0,71 0,44
MOro B PaCIIHPHTE]E HEeNpepbiB- / .
HOM MPOLYBKH, T/
KonHuecTBO BOIB Ha BHIXOJe G}&cm (10.53) 3,37 3,29 2,06
H3 DAaCLIHpHTENs HenpepbIBHOMN
npoRyBKH, T/4
Temnepatypa cripofi BOAKI MO- . (10.54) 7.7 7,6 17,5
clle OXJMajHTeNlsi HelpephIBHON )
nponryskH, °C
Pacxopn mapa Ha momorpes Chl- D} B (10.55) 1,6 1,6 0,2
po#l BOAH, T/
Temneparypa Xumuuecku ouu- | £ | (10.56) 21,7 21,4 20,4

WeHHOH BOJABI MOCHE OXJIaJdHTeNst
IeaspupoBaHHOR Bojwl, °C
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Il podorsxcenue maba. 10.4

3HaueAHe ReJHYHHN
NpH XapaKTepHHX

pexmMax
PHaruecKasd BeJHUHHA O,?::::‘ ¢§p°,:‘;§u nan6o-
MAaKCH- Nee ner-
ManpHO- xoaon- HeM
SHMHEeM HOro
Mecnna
Pacxon mapa mHa momorpeB | Dyg’s | (10.57) 6,1 6,1 4
XHMHYECKH OYHIIeHHOH BOIH B
nojorpeBare/ie MHepel Heasparo-
poM, T/4
CyMMmapHOEe KOJHYECTBO BOJBI Gp (10.58) 146,9 143,5 | 87,5
¥ Napa, NOCTYnaiomee B jeas-
patop, 3a BHIYETOM TIpeIOLIero
napa Aeaspatopa, T/4
Cpennsas TeMNepaTypa BOZH tl" (10.59) 86,8 87 86,6
B neaspartope, °C
Pacxox rpeiomero napa Ha Dy (10.60) 4,5 4,4 2,7
neasparop, T/4
Pacxon penyuHpoBaHHOro na- DEO: (10.61) 12,2 12,1 6,9
pa Ha cOGCTBeHHHE HYXAb, T/4 '
Pacxop cBexero mapa Ha co6-| D, g (10.62) 11,6 11,5 6,6
CTBeHHHE HYXZAH, T/4
HeficTBUTeNbHA MaPOMpPOH3- \p,‘ (10.63) 141,7 138,7 85,6
BOJIHTEJIb HOCTh KOTeJbHOH C yue-
TOM pacxofia Ha coO6CcTBEeHHbI®
HYXJbl M MOTepH Napa B KOTeJb-
Holi, T/4
HeBsiska ¢ mnpegBapHTeAbHO AD (10.64) 3,8 3,9 3.4
NpHHSITON INapONpOU3BOAMTE/Nb-
HocTbio, %
YrouneHHBIt pacxon Boml Ha [ Gi,y (10.42) 6,4 6,3 3.8
POY, /4
YTouHenHass cyMMapuasi Ia- DY (10.67) 141,6 138,7 | 85,6
PONPOH3BOAHTEJIBHOCTb  KOTe/b-
Hol, T/4

[Tpu pacdere TenJIOBOH CXeMH B HHXKeYKa3aHHOH MOCJAeLOBaTe/]b-

HOCTH OnpeaefaoTcs:

1. KosdppuuneHt CHHXKEHHA pacxofia TemJOTH Ha OTOIJIEHHE .
H BEHTHJIAUHIO JJi peXHMMa HauboJiee XOJOAHOIO MecAna

Ko-s=

tBH _ tH

18— (—16)

teg—tp.o 18— (—25)

= 0,791.

2. Pacxoz BOJAB HAa MOAOTpeBATENH CETEBOH BOJHI
860-12

G:

860Q

tl—t2 -

150 — 70

= 129 /4,

3. Pacxon nmapa Ha mojorpeBaTesiu ceTeBOfl BOAM

Dn.c.n =

4,2G (h — 1)

_ 4,2-129- (150 — 70)

(lroy —ix)n _ (2815—336):098

= 17,8 1/4.
189

DnexkrponHas 6ubmoreka http://tgv.khstu.ru/



4. Pacxox peaynupoBaHHOro napa BHEIIHHMH noTpeCHTeNsIMH
Doy = Dy + Dy ¢. s = 105+ 17,8 = 122,8 T/u.

5. CymmapHH# pacXxoj] cBexero napa BHEWIHHMH NOTpeGHTeNAMH
D,. g = Dpoy + Dy =117 +9 = 126 1/,

rje
, . dpoy—1 9815 — 437
Dpoy = Dpoy 22X — -2 — 192,8- 52— = = 117 1/u.
ipoy—In.» 2934 — 437
6. KonHuecTBO BNpHCKHBaeMOA BOAH
i’ . iﬂ
» POY POY 122,8-(2934 — 2815

tpoy = fn. s
7. Pacxon napa Ha cOGCTBEHHBle HYXJAW KOTEJbHON
D;. z = 0,01K,, aDyg = 0,01-5-126 = 6,3 7/u.
8. Pacxoj napa Ha MOKPHTHE NOTEPs B KOTEJbHOM
Dy = 0,01Ky (Dyx + Dc. z) = 0,01-3-(126 + 6,3) = 4 1/u.
9. CymmapHH# pacxol napa Ha COGCTBEHHHIE HYXKJIB
D.w=D. s+ Dy=6,3+4=10,3 1/.
| 10. CymMapHas naponpoH3BOZHTENbHOCTb KOTeJbHOM
D =D+ D, 5= 126+ 10,3 = 136,3 1/a.

11. Tlorepu KoHAeHcaTa B 060pyZOBaHHH BHEIUIHHX noTpebuTeneft
H BHYTPH KOTEJbHOH

G:>" = (1 — B)(D: + D;) +0,01KD =
= (1 — 0,6)-(10549) 4 0,01-3-136,3 = 49,7 1/u.
12. Pacxon XMMHYECKH OYHUIEHHON BOJM

Gx. 0.3 = G + 0,01K,. .G = 49,7 4+-0,01-2-129 = 52,3 1/4.

kY

13. Pacxoa chipo#t BoxH
Gc. B — Kx. 0. BGI. 0.8 — la25'5273 = 6594 T/q- '

14. KonndectBo BOAM, mocTynaiolllei B pacIUMpPHTENb C Hempe-
pHIBHOHA NpoOAyBKoO1,

Gup = 0,01p5,D = 0,01-3-136,3 = 4,1 /u.
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15. KonnuecTBO napa, nojaydaeMmMoro B pacCliHpHTeJe HenpephiB-
HOH MpOAYBKH,

Gup (*x. » — fpacw) __ _ 4,1-(829 — 437)

(2601 — 437)-0,08 0,73 1/u.

Dpacm = : .7
x ('pacm - ‘pacm)

16. KoyiHuecTBO BOAHW Ha BHIXOAe H3 pACIIHPHTENS HeNpepHBHOM
NPOAYBKH

Gpacm = Gop — Dpaem = 4,1 — 0,73 = 3,37 1/u.

17. Temnepatypa coipodi BOIAN NOCJE OXJAaAHUTENs] HeNpephBHOH
MPOAYBKH

, G i’ _ iu

oy = Sorcnlpean —ing) 4y
__ 3,37-(437-0,98 — 210) w709
= 4,2.65,4 +5=77".

18. Pacxox napa Ha nozorpeBaresb CHIPOA BOJKI

i; 0. i; » __ 654.(84 —32,8)

Do.» =Go.» (ipoy—it0Y)q (2815 —669)-0,98 = 1,6 /.

19. TeMnepaTypa XHMHYECKH OYHLIEHHOH BOJAKI IOCJIE OXJIaAHTENA
J€a3pHpPOBAHHOA BOIH

t;.o.n=t;.o.n+
_ 901 001:2:129- (104 —70)-0,98
52,3

20. Pacxon mnapa Ha mnoJorpeB XHMHUYECKH OYHILIEHHOA BOMH
B NOJorpeBaTesie nepej Jea3paTopoM

D, .= Gronl—ixo,)  523@%—9L) _ o
1.0.B (roy— lpo Vn (2815 — 669)-0,98 '

21. CymmapHOe KOJHYECTBO BOAW H mapa, IocTrynawmouee B Je-
aspaTop, 32 BHIYETOM TIpelolIero napa jAeaspatopa

‘GA—':Gx. o.n+ﬁ(DT+ D‘;‘)+Dx.o.a+ Dc.n+Dn.c.n+ Dpacm =
= 52,3 +0,6-(9 + 105) 4+ 6,1 4- 1,6 + 17,8 + 0,73 = 146,9 1/u.
22. CpenHsisl TeMnepaTypa BOAW B JeaspaTope

Gy o. aix + B(Dr+Dg)ix+ Dy . ,£°V+Dc ain " +

0.01KeG (tn. p — )N _

GIOB

= 21,7 °C.

t'__ +Dn c. nx+Dpacm pacm —
A= 4,2 G, -
52,3-336 | 68,4-336 - 6,1-669 4- 1,6-669 4 14,9-336 + 0,73-2691
— 4,2-146,9 o
= 86,8 °C.
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23. Pacxox rperomero mapa Ha Aea3paTop

_ Gy (in. s —4.21;) _ 1469 (437 — 365)
({poy —iu. s} 7 (2815 — 437)-0,98

24. Pacxon penyndpOBAaHHOTO 1napa Ha COOCTBEHHBIE HYXAH
KOTeJbHOH

DEOY = D+ D¢.s+ Dx.o.s =45+ 1,64+6,1 =122 1/

25. Pacxox cpexero napa Ha coOCTBeHHBHIE HYXJAB KOTeJbHOH

= 4,5 T/u.

Dy

D. . — provipoy—in s _ 12.2-(2815—437)
°.® ™ Fe.® Lo i 2034 — 437
POVY n.s

= 11,6 T/u.

26. HelicTBaTenbHAaA NapoNpPOH3BOIUTEIbHOCTL KOTEJNBbHOH ¢ yue-
TOM pacxoXa Ha coOCTBEHHBIe HYXJIH H IIOTEpH Napa B KOTeJbHOH

Dn - (Dnn —f‘ Dc. n)'O,OlKn + Dan ‘+‘ Dc.n =
= (126 4+ 11,6)-0,01-3 4+ 126 + 11,6 = 141,7 /1.

27. Hess3ka ¢ mnpefBapuTeJbHO MNPUHATOH TNapONPOH3BOAHTEJb-
HOCTBIO KOTE€JBLHOH

AD — Dx=D gp 1417 —1363

DH T.IO():S’S%'

Pacuer TemnoBoll CxXeMH CJeNyeT YTOYHHTb, TaK KaK HeBs3Ka
C NpeNBAPHTENLHO NPHHSTOH MAapONPOH3BOLMTENBHOCTBIO KOTENBHOM
Goabuie 3 % . Jlas 3Toro OonpenensioTCs:

YTOYHEHHRIH DAacXol DPEAYLUHPOBAHHOrO mapa C Y4eToM HAeHCTBH-
TEJNBHOTO PacXofa HAa COOCTBEHHBIE HYKIBI

Dy poy = Dr+4 Du.c. s+ Dey = 1054 17,8 4- 12,2 = 135 1/u;

YTOUHEHHBIA pacxoji CBEXero napa C y4YeTOM JAEHCTBHTEJBHOIO
pacxolla Ha COOCTBEHHBIE HYKJIHI

D’ D iboy —in. b 135- (2815 — 437)
y. POY = Uy, poy 7 = 72034 — 437

: = 128,5 T/u;
tpoy —ln. s

YTOYHEHHOE KOJIHYECTBO BOJABLI, BIPLICKHBAEMOH B peLYKHHOHHO-
OXJIaJHTEJIbHYIO YCTAHOBKY,

, POy — ipoy 135 (2934 — 2815
i — 1
POY n.s

YTOUHEHHAasi CyMMapHasi napoIpOH3BOAUTENbHOCTh KOTEJAbHOH

DY = D:+ D¥oy + 0,01K, (D + Dioy) =
=94 128,54 0,01.3.(9 4 128,5) = 141,6 1/u.
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B pesyabTaTe pacyetra K YCTaHOBKe NDHHHUMAIOTCA TPU KOTJa
NaponpoH3BOAHUTENBHOCTEI0 MO 50 T/4 KaXAH# CO CJeAYIOMHMH
napamerpamu mapa: Aasiende 1,4 MIla, temmepaTypa neperperoro
napa 250 °C. B kauecTBe aBapHIHOIO TONJHBA NPEAYCMOTPEH MasyT,
XOTA OCHOBHEIM TOMNJIHBOM $fIBJsieTCA NPHPOAHHH ras. B cayuae
aBapuAHOTO peXuMa Ha mnonorpeB Masyta norpebyercsi He GoJiee
4—4,5 1/u napa. Tako# pacxon napa He BbI30BeT leperpysKku KOTJo-
arperaTop IpH MaKCHMajJbHOM 3HMMHeM pexume. K ycraHoBke mpu-
HuMaloTcsi Kotdoarperath I'M-50-14-250, Brinyckaemuie bBenropop-
CKHM 3aBOJOM «JDHepromaii».

10.3. PACUET TEINVIOBOM CXEMBI KOTEJIbHON
C TIAPOBBIMM H BOJOTIPEMHBIMH KOTJIAMU

Ilpa 3HauyuTesJbHHIX pAacXoZaxX TeNJIOTH HAa HYXJAsl OTONJIEHHA,
BEHTHJIAAIHH M Topsdyero BOAOCHAGKEHHMS M OTHOCHTENbHO MaJbIX
pacxojax Iapa Ha TeXHOJIOTHYECKHe HYXJbl OOEIYHO NPOEKTHPYIOTCHA
KOTeJibHble C HapOBHIMH M BOJOTPeHHBLIMH KOTJaMH. CpaBHUTEJbHHE
pacueThbli, BHIIOJIHEHHBbIE MHCTHTYTOM «CaHTeXNnpoeKT», NOKa3aJH, 9TO
CTPOUTEJBCTBO KOTEJbHHX C NAapOBHIMH ¥ BOJOTPEHHBIMH KOTJaMH
SKOHOMHYECKH IiejiecooOpa3Ho TOJBKO HpH oOmied TenJonpou3BOLH-
TeJIbHOCTH KoTedbHOH GoJsiee 50 MBT.

IIpu paspaboTke TensoBOI CXeMBl KOTeJbHOH C NapoOBHMH H BOJAO-
rpeHHbBIMH KOTJIaMH BO3MOXKHBI [Ba BapHaHTa: JBYXCTylleHdaThIH
¥ ONHOCTYIIEHYaTHH NMojorpeB ceTeBoH BoAu. [Ipu AByxcTynendatom
noforpeBe ceTeBas BOAA MoJOrpeBaeTcss CHadalJla B ITapOBOASAHHX
oJorpeBaTeNsiX, a 3aTeM B BOAOTpedHBIX KorsaxXx. [Ipu oxHocrynen-
gyaTOM IlojorpeBe ropsdas BOJA BblpabaTbiBaeTCs BOJOTPeRHBIMU
KOTJIaMH, a nap — napoBuiMH. [Ipu opnHocTynmeHdaToifi cxeme BCJien-
CTBHE OTCYTCTBH S APOBOASIHEIX NOAOTpeBaTe/iell YMeHbIIAIOTCA Kalu-
TaJbHBlE 3aTPaThl, BO3HHKAIOT 3HA4YHUTeJNbHBlE 3aTPYNHEHHS B 3KC-
njyatanuyd, Tak Kaxk B cliydae aBapuiiHOH OCTAHOBKH OJHOTO0 H3
BOJOTPeHHBIX KOT/IOB NPHXOAUTCS OrpaHU4YHBaTh noTpebuTtenesl rops-
yell BOABI JaXe NpPH HAJUYUH HU3JUIIKOB Napa y paboTaromux HJH
pe3epBHHIX NapoBuX KorJoB. IloatoMy B Hacrosimee BpeMs NpH-
MEHSAIOT CXEMHI, B KOTODHX BO3MOXeH OJHOCTYHNEHYaThld H ABYX-
CTYIEHYATHH [TOJOTpEB CETeBOH BOJH, T. €. IPU YCTaHOBKE BOLOTpef-
HHX KOTJIOB YCTaHaB/IMBAIOT TaKXe M MapOBOASHHE MONOTPEBaTEJIH.

Ha puc. 10.5 nokaszaHa npuHnumuadpHas cXeMa KoTeJbHORH
C NapoBHIMH H BOJOTpPEHHBIMHM KOTJIaMH, ObGecneduBaloliasi OXHOCTY-
MeH4YaTHIH H JABYXCTYIEHYAaTHH IojorpeB ceTeBo¥ BOAn. CBsA3bI0
MeXJy NapoBOA M BOAOTpeAHON 9aCTblO KOTeJbHOH SIBJASETCHA XHMH-
YyecKas OYHMCTKa MHTATEJIbHOH BOAB H NaponpoBOAN AJf 000HX TelJio-
HocuTenef (map u ropsizas Boja). B cBsAsM ¢ TeM 4To KoTe/bHad
pa6oraeT Ha OTKPHITYI CHCTEMY TelJIOCHaGXeHUSI, NMpeLyCMOTpeHa
yCTaHOBKa [BYX Aea3paTOpPOB: OJHOTO JJisl Jerasainuid NHUTaTeJbHOH

BOZRI, APYTOro — AJs noAnuToyHoi Bognl. OGa neaspartopa aTmocdep-
HOTO THIA.
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Puc. 10.5. TenioBast cxeMa KOTeJILHOH C MapOBRIMH M BOJIOTPefHLIMH KOTJIaMH

] — naposoft KotTesn;, 2 — peAYKIHOHHAs YCTaHOBKa; § — feaspaTop nHraTesbHolt Bofh; 4 —
OXJIaHTENbh BHIIAPa AedspaTopa MNHTaTeJbHOR BoAH; § — OXJNaJAHTENL BHIIapa geaspatopa
NOANHTOYHON BOAN; 6 — JeaspaTrop NoAnHToYHOR BOAH; 7, 9 — nogorpeBaTeNlb XHMHUeCKH
OUHIIEHHOR BOAH;, 8 — OXJajAHTeJ b NOANHTOUHOR Boahl; /0 — ceTeBOR nojorpepartenb; Il —
OXJafHTeNr KOHAeHCATa;, /2 — BOJOrpeHHHR KoTes; I8 — pPelHPKYJAUHOHHHWR Hacoc; /4 —
ceTeBOR Hacoc; /5 — NOANHTOUHHE Hacoc; /6 — GaK-aKKyMyJasaTop;, /7 — NHTaTeJbHHR Ha-

coc; /8 — XUMBOAOOYHCTKA, /9 — noforpepaTens CHpolt BoAw; 20 — GapSortep; 21 — oxJya-
AHTEAb HenpephlBHOR NpoOAyBKH; 22 — Hacoc CHpofl Boghl; 23 — pacIIdpHTeNb HenmpepHBHOR
IIPOAYBKH -

[Toroku pabGouux Tea (cM. puc. 10.5) mBHXKYyTCS B ClaeAyIOmUX
HanpaBheHusAx. Hacoc chpoil BogH NojaeT BOAY B OXJaAuTeJb IpO-
JYBOUHON BOJHI, T'Jle OHA HarpeBaeTcs 3a CYET TENJOThI [IPOLYBOYHOM
BOZHl. 3aTeM chipas Boga nogorpeBaercs a0 20—30 °C B napoBoasaHOM
MOfOTpeBaTe/ic H HANpaBJAAETCA B XHMBOJOOYHCTKY. XHMHUYECKH
OYHIeHHAA BOXA pAa3BeTBJAETCA HAa JBa HaMpPaBJeHHA: MepBoe —
nojorpeBaTe/b, OXJaAHTe/Nb BHIIapa, Aea3paTop NHTATeJbHOH BOAHI,
BTOpPOe — OXJIaAUTeJ b MOANHTOYHOR BOAH, NOJOTpeBaTeNib MOANHTOY-
HOH BOAHI, OXJajHTe/b BHIapa, AeaspaTop HNOANHTOIHOR Boaul. M3
JleaspaTopa NUTATENbHOA BOAKI MHTATENbHKM HAaCOCOM BOJA MOCTYIaeT
B [IapOBHIe KOT/H U Ha BIphicKk B POY. CeteBofl Hacoc noaaeT o6part-
HYIO BOAy B BOjOrpefinnie KOTJH H 3aTeM Harpetryio — B [OJAIOMLYI0
JMHHHIO TemJoceTH. BosmoXeHn u gapyroft BapuaHT: o6paTHas# BoJa
CHadaJia IIOZOTpeBaeTCsA B MMapOBOAAHHIX CETEBHIX IMOJOrpeBaTeNfAX
H TocJjie HUX IIOCTyMaeT B BOJOTpeiiHnle KOTJH, T. €. BOAOIpEeHHHE
KOTJH B 3TOM CJiy4ae paboTaloT Kak NHKOBHE.

[Tap or mapoBHIX KOTJIOB YaCTHYHO HaNpaBjifeTCA K TEXHOJIOTH-
JeCKUM norpebutenaM, sactuaHo Kk POY, mnociie KoTtopo#t HCIOJb-
3yeTcsl Ha COOCTBeHHHle HYXKHAH H MogaeTcs HorpeburensaM, tpeby-
iomuM paBiaeHue 0,6 MIla. HempepuBHas npopyBka OT NMapOBHX
KOTJIOB HanpapJjsieTcsl B paCHIHpHTEeNb, € KOTJIOBas BOJAa BCHen-
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CTBHE CHHJKEHHUSA JaBJieHHs 9aCTHYHO Hcnapsercd. [lap u3 pacmmpu-
TeJIs [OCTYNaeT B Jea’spaTop NuTaTesJbHOH Boxnl. Boxa u3 pacumpu-
TeJIA MOCTYHAaeT B OXJIaJUTEJb MPOLYBOYHOH BOJAW U cOpachHBaeTcs
B NPOAYBOUYHHIA KoJjozen (6ap6orep).

Pacuer TensJoBo# CXeMbl KOTeJbHOH C MapOBHIMH H BOJOTpeHHRIMH
KOTJIaMH peKOMeHJyeTCH MPOHU3BOAHUTH B IOCJEAOBATeJBbHOCTH, MpH-
HATOA B HUKeNpUBENeHHOM mpuMepe. Pacuer BhinoJiHeH IpH pabore
KOTEJbHON HAa OTKPHITYIO CHCTeMy TellJlocHaGxeHusa (cM. puc. 10.5)
IJI MaKCHMaJibHO-3uMHero pexxuMa. OcrajibHble peXHMbl PaCCUHUTHI-
BaloTCA aHaJoruyHo. Hcxopnwie JaHHBIe JJA pacyera IpH-
BefieHbl B Ta6J1. 10.5. OCHOBHBIM TOMJIHBOM KOTEJbHOH ABJIAETCA MasyT.
KotesnbHaa pacnojioXeHa B r. KocTpoMe.

[Ipn pacuere TemnoBO# CXeMhbl ONpeAessAloTCA:

1. KoaqduuyeHT CHUXEHHS pacxoja TEIJIOTH Ha OTONJIeHHE
U BeHTHJANHUIO [JI pexuMa HauboJiee XOJOZHOTO MecAna — CM.

dopmyay (10.1)

__ tpp—1tg _ 18—(—16)
Ko = tl::’_ fpflo =T (=30) — 0,708.

2. Pacxop Boanl Ha ropsdee BOZOCHaGKeHHe

-860 15-860
Gr.p = B0 — 220 = 215 17, (10.68)

rie Q. s — Pacxoj TENJOTH Ha HYXIbl ropAdero BoJOCHaGXeHHA,
MBr; f, ; — pacuetHas Temmepatypa BOAH AJA CHCTEMB TOpSigero
BogocHaOxenus, °C; f;  — TeMmeparypa Chpodl Boghl, ~C.

3. ¥YTeuka Bofibl H3 TemjaoceTeH

Gy = 0,01Ky, V. o = 0,01-0,5-2400 = 12 179,  (10.69)

rie Ky, — yTeuxa BozH, % ofGBeMa TeIIOBHIX CeTeil, IpHHHUMaeTcs
paBHod 0,5 %; V, . — o6beM TenJoOBHX ceTei, M>.

4. KosnuuecTBO MOAMMTOYHOM BOXBI, HEOGXOAMMOe AJA NOKPHLITHA
HYXI ropsiuero BoJocHaGKeHHMs M yTeueK B TeMJOBOH CeTH,

Guogn = Gr. 5 -+ Gyr = 215 ++ 12 = 227 1/u. (10.70)

5. KoauuecTBO TensoThl, BHeceHHOe ¢ NOANUTOYHON BOJOH,

Qnonr = 0,00116G o n it omm = 0,00116-227.70 = 18,4 MBT, (10.71)

Tle fnopn — TEMIEpaTypa NOAMUTOYHOH Bogsl, °C.
TennoBass Harpyska BogonozorpeBaTeNbHOM YyCTaHOBKH

Qn. n.y— Q'r.‘c + 0,001 16Gy'r (tgpc - tc. B) - Qnonn =

= 1104-0,00116-12 (115 — b) — 18,4 = 93 MBt. (10.72)
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Tabaruya 10.5. HcxonHble NAHHBE AJS PACYETA TEMJOBOA CXEMBI KOTeJbHOM
(puc. 10.5) ¢ napoBLIMH H BojOTpeliHBIMH KOTJamH, paboraiouled
HA OTKPHITYIO CHCTEMYy TENJIOCHAOXeHHA

3HauyeHHe BeJHYHHH
IIPH XapaxTepHHX
pexHMax paboThl

KoTenbHoR
QO6o3Hna-
dusnveckas BeNHYHHA YeHue O6ocHOBaHHE
HaHOGONee
MaKCH- XOJIOR- Jet-
MaJsibHO= HOrO HeM
3HMHEM Mecsla
Pacxox mapa Ha TexHOJIO- D 3anan 17 17 16
rHYecKHe HyXKIbl JaBJeHHEM
1,4 MIla, temnepatypofi
250 °C, 1/u4
Pacxon nmapa Ha TexHOJO- D, » 70 76~ 60
TMYECKHE HYXKIBl JaBJIEHHEM ~
0,6 MIla, TeMmneparypoii
180°C, 1/u
Pacuernas TeMneparypa
HAPYXHOro BO3JyXa HJd
r. Koctpomsr, °C -31 -23
HA OTOIJIEHHE fp.o Ta6x. 9.1 —30 —16 —
’ HA BEHTHJSILHIO B Ta6a. 9.1 —X6-r — —
KoahdHIEEHT CHHXEHHS o.p | ®-aa (10.1) 1 0\,7‘980,’3 —_
pacxofia TEMJIOTHl HA OTOILIe-
HHE W BEHTHJALHMIO
Pacxox Ttem10Thl Ha OTO- [ Qq. g 3anan 6‘?95 6 2693 —
IJIeHHe W BeHTHAANMIO, MBT
Pacxon rtensiotht Ha rops- | Qp g » yrs V15 oY
yee BogocHaGxerne, MBT 0 10,5
~ Cymmapuniit pacxop Temno- | Qg ¢ » t ; ro- o
THl Ha OTOIJIEHHE, BEHTHNd-
IIHI0 H ropsigee BOJOCHaGXe-
nue, MBr
Temneparypa BHYTPH HoO- - 3anana v 18 v 18 —
memenuii, °C
Temneparyprulii  rpapuk
TeIIOCeTH :
TeMrepaTypa BOAH B ty ®-na (10.2) V150 114,7 70
nopawpoumeit gunun, °C
TO Xe B o6paTHo#t Ju- ty ®-na (10.3) | 70 58,1 —
HHH,
Pacuernas  TeMmepatypa b, g CHull 65
ropsiyeii BoAsl B MecTe BOJO- 11-34-76
pasGopa, °C
BosBpar KOHIeHcaTa Tex- B 3anau 60
HOJIOTHYECKUMH  noTpeGuTe-
asamu, %
HenpepriBHasi mpoayBka Pup [Ipunsara 3
KorsoarperatoB, % v
Temnepatypa chpoii Bo- le. B » 5 5 15
au, °C ‘
TemnepaTypa BOAH mepen l

XHMBOJ0OUHCTKOH, °C

» \/1 30
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Hpodorxnenue maba. 10.5

3HaueHHEe BEJHYHHH
HpH' XapaKTepHHX
pexuMax paGoTH

KOTeNtbHOR
O6o3Ha-
dusnveCKas BeJHIHHA geHHe O6ocHoBaHHe
HauGoJee
MaKCH- xoJnoa- JeT-
M3aJbHO- HOT'O HeM
3HMHeM Mecsila
TeMnepaTypa BOAau nocae | £ o Ilpunsar v 28
XUMBOAOOUHCTKH, °C
Temneparypa IHTATeJIbHON In. » » v 104
poanl, °C
TeMnepaTypa  TOANHTOY- | fnoum » v 70
Hoit Boasl, °C
TemnepaTypa KOHJEHcCATa, l 3anana 80
BO3BpalaeMoro  noTpeGuTe-
asaMu, °
TeMnepaTypa BOIH [OCJE tp IMpuusra 50
pacIiUMpHTeNsI  HerpephBHOH
NpORYBKH, °
Crenenb CYXOCTH mapa X » 0,98
Cpeansis TeMmepaTtypa Bo- P —_ 110 I 91,4 | —
Abl B TemsioceTH, “C
CyMMmapHbIR o6beM TemJo- Vre Sazan— 2460
ceru, M3
YTeuka BOAH B TEMJIOCETH, Kyr [pungra - 9,0
%
[Torepu mapa B UukJe Ko- Kx [TpuuATH 3
TeILHOH YCTaHOBKH, %
Yaenpuriit  pacxoa mapa | D, IMpunsar 25
Ha Ma3yTHOe XO3SHCTBO IJIs
MapoBLIX KOTJIOB, KI/T
YeabHbll pacxoj, TEMJIOTH D;A » 40
Ha MasyTHOe XO3dHCTBO AJA
BOJIOTpeRHKIX KOT/I0B, KI/ MBT
OHTaNbOUA Napa H BOJH, Tabnaus
K x/Kr: BOJSHBIX
napa JaBjeHHEM ipoy napoB 2934
1,4 MIla, TeMneparty-
poit 250 °C
napa  JaBJeHHeM ipoy To xe 2815
0,6 MIla, temnepary-
po& 180 °C
mapa  paclrHpHTens | ip.om » 2691
HENPEPHIBHOX MHpORYB-
KH
KOTJIOBO# BOJAH ix. B » 829
BOAHl pacIHpUTENs ip 210
HENPEPHIBHOR MpONYB-
KH
NUTaTeqbHOR BOIH in. » 437
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IIpodoarxcerue maba. 10.5

3HaueHHe BEJIHYHHLI
NpH XapaKTepPHHX
pexuMax pafoThi
KOTeJbHOHR
dusHUeCKAA BeJIHUHEA Of::::- OG6oCHOBaRHE
ganboJtiee
MaKCa- XOJ0K- Jer-
MaJbHO- HOTO HeM
3HMHEM Mecsua
KOHJleHcaTa napa Ja- | POY Ta6auust 669
BiaenueM 0,6 MIla K BOISTHBIX
napoB
KOHJ€eHcaTa, BO3Bpa- To xe 336
IAEMOT0  BHEIUHHMH
noTpeSuTeNIMH N
BOJIHI
nepeq XBO mpu tem- | i . » 126
nepatype 30 °C
nocre XBO mpu tem- | i » 118
nepatype 28 °C

7. Pacxoj napa Ha Aeaspatop NMOANHMTOYHOH BOAH, HanpaBJisieMoOr
B TeNJIOCeThb

‘n.c.s " lz.c. 8" 227 (437 — 336-0,98)

Dy, c.» = Grogn —> ” o 2815 — 336 =99 /1.

lPOY—"in.c.n (10 73)

8. Pacxol XHMHYECKH OYMIIEHHOM BOJH Ha JeaspaTop NOAIHTOY-
HOH BOIHM

GY 92 = Guogn — Dy c.s = 227 — 9,9 =217,1 1/a. (10.74)

9. TeMnepatypa XUMHYEeCKH OUYHILEHHOH BOZIH NMOCJ]E OXJaguTeJs
MOAMUTOYHOH BOMABI

”

v Guomn (ipc.n—igcn)N _ 227.(437 —294).098 .
tox.n = 4,0G* 0B = 329171 = 62,9 C,
(10.75)

A.C.B
rje i; ¢ s — 3HTAJbNHA MNOJANHTOYHOH BOJAB Ha BHIXOJe H3 jea3pa-
tTopa, KIXK/KT; i} . s — 3HTAJbIHA NOANMTOYHOH BOJIBI IOCJ]E OXJIa-
putenas, kIx/kr; n — KIII oxJagurtesiss NOANUTOYHOH BOABI, IIPH-
Humaercss paBHeiM 0,98.
10. Pacxop mapa Ha moflorpeBaTesib XMMHYECKH OYUINEHHOH BOAHI,
nocTynamomei B feaspatop NOAMHTOYHOH BOAHI,

207 1 Y/4

X. 0.8 _ (X.0.B ‘n.c.s " loxa _ 217,1.(336 — 264)

oz A.c.B (";Doy — iiI:OY) " "~ (2815 —669)-0,98

=17,4 T/4,

(10.76)
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rie iy.c. s — 3HTAJbIINS XHMHMYECKH OUHINEHHOH BOZIH IMOCJ]e IMOAO-
rpeBarenst, KIK/KT; {oxq — SHTaJIbIIHA XHMHYECKH OYHIIEHHOH BOXH
nepel noforpesaresieM, KJLXK/KT; ipoy — 3HTaJbIIHA IPeIOLIEro napa,

kJIK/Kr; [£C° — SHTAJMbIHMS KOHJEHCATAa rpelollero mapa.

11. Pacxox mapa (1/4) Ha mozorpeBaTeJib CeTeBOH BOXHI (OIpe-
neJIieTCs TOJIbKO JJIA peXHMOB, IPH KOTOPBIX IOjorpeBaTelib HaxXo-
putcs B pabore)

D 3600Qy. ¢. B 3600-0
ne.B—

POY)y (2815 — 669)-0,08 =0, (10.77)

(lPOV_l

rie ipoy — 3HTAaJbIIMA I'pelomero napa, nojiaBaeMoro Ha MOXOTpeBa-

P
TeJb CeTeBOH BOJHI, Kll)K/KI‘ Ix oy _ 3HTAJbIIHA KOHACHCATA TIpelo-

wero mnapa, KIX/Kr; Qn. ¢ p— TENJOBass Harpyska IOJAOTpeBATeNs
cereBo#t BOAl, MBT; Qp ¢. 3 = Quny — Q5. &

12. Pacxog chipo#l BOgsl H2 XUMBOJOOYHCTKY AJIsl MOAIUTKH TelNJIO-
BOH CeTH

Gl =1,25G% &% =1,25.217.1 = 271,4 171,  (10.78)

rae 1,25 — yBeinueHne pacxofa CHIpOH BOJHL B CBSI3H C PacXoioM ee
Ha COOCTBEHHbIE HYXKIbl XHMBOJOOYUCTKH.

13. Pacxon mapa Ha mojorpeBaresb ChPOH BOALI, HanpaBJsieMOH
Ha XMMBOJOOYHCTKY L/ MOAMHUTKH TEIJOCETH,

non _ Ociplix.5.0—ic.5) _ 271,4-(126 —21)

D.’s = (lpoy_lpoy)n = G5 0.08 — 136 3. (10.79)

14. CyMMapHuIfi pacxoZ pelyHIHPOBaHHOTO Napa BHENIHHMH I10-
TpebuTeIIMH

D;OV - D1‘+Dn.c. B + D;Eu(:). ? +Dn c.B +Dno.n
=704+9,9+7,4-+40413,6 =100,9 1/u. (10.80)

15. CyMMapHuifi pacXof CBeXKero napa BHEIIHAMH NOTpebHTEeISIMH

D,, = Dpoy (zp0y— ix.c.s) 4 D=
‘POV'] n c.B

_100,9- (2815 — 437) B
5931.0,08 —d37  + 17 = 1154 /. (10.81)

16. Pacxon mapa Ha coGCTBeHHEIE HYXKIB KOTEJBHOH IO NpeiBa-
PHTeJIbHOH OleHKe

D, g = 0,01K,. gDsg = 0,01-16.115,4 = 18,5 1/1, (10.82)

rie K., g — pacxox mapa Ha coGCTBEHHEIE HYXAH, % CyMMapHOTo
Pacxona ceexero napa BHEWHUMH MOTpPeOUTE/AMH, NPHHHMAETCS
npezxBapuTeabHo ot 15 no 25 %.
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17. TTaponpoH3BOAHTENBHOCTh KOTEJNILHOA IO MNpeABapHTENbHOM
OlleHKEe C Y4eTOM MOTepb TElJOTH B IHKJIE

D— Dln_l{_"g’é)lck = 115,40’-5-718'5 =138,4 T/a.  (10.83)

18. KosnuecTBO KOT/IOBOA BOAHI, NOCTYNAIOMEH B pacIIHpHTe/b
C HeNnpepHBHOH MNpPOLYBKOH,
Gpp = 0,01pgpD = 0,01-3-138,4 = 4,2 1/4, (10.84)
Ti€ Ppp — HempepHBHAsA NMPORYBKaA.
19. KosnuuecTBOo nmapa, o6pa3oBaBilerocs B pacmupHTele,

D Gnp (i o= fpacm) _ _4,2-(829 —437)
pacm = x (ip — (2691 — 437)-0,98

pacm ~ lpacm)

= 0,75 1/1, (10.85)

Tae ix. ; — SHTAJbINHA KOTNOBOA BOAKN, KIIXK/KT; {pacm — 3HTAJABNHSA
napa, BHIXOJALIEro H3 pacmlHpHTedsa, KILX/Kr.

20. KoandecTBO BOAH Ha BHIXOZe H3 paclIMpHTE]s HelpephLIBHOH
NpOLYyBKH

Gyacm = Gup — Dpgem = 4,2 — 0,75 = 3,45 17a.  (10.86)

21. [lorepn KoOHpeHcaTa BHEIUHHMH NPOH3BOACTBEHHHIMH NOTpe-
OHTENAMH

GE" = 0,01 (100 — B) (D; -+ D;) = 0,01-40-(70 4 17) = 34,8 1/1.
(10.87)

22. TloTepu KOHJeHcaTa B LHKJE KOTeJbHOH YCTAHOBKH

GE°" = 0,01KD = 0,01.3.138,4 = 4,2 1/u. (10.88)

23. Pacxon XMMHYeCKH OYHINEHHOH BOAH, MOCTynaloue B feaspa-
TOP NHTATEJbHOH BOJHI,

Gx. o.B — G:OT + G::OT + DA. c.B — 34,8 + 4,2 + 9,9 = 48,9 T/‘I. (1089

24. Pacxon chipofi BOfH, NOCTYHAIOIMEA Ha XHMBOAOOYHCTKY
NapoBHX KOTJOB,

Ge.» = 1,25G¢ o, » = 1,25-48,9 = 61,1 1/u. (10.90)

25. Temnepatypa CEIpOA BOAHW MNOCJ]e OXJaHTeJsd HenpephBHON
NPOAYBKH

, Gpacm (Fpacm — inp) 3,45-(437.0,98 — 210)
fe.s =1 pretL e W 5 . . =17,9°C.
o. s =tc.n 4,2G, 5 + 4,2.61,1

(10.91)

26. Pacxop mapa Ha nojorpeBaresib CHpOH BOAM, MOCTYHaloIleH
Ha XHMBOJOOYHCTKY NapoBHIX KOTJIOB,

D2 G ix.0.5— ic.» __ 61,1-(126 —33,2)

= = 2,7 T/4
C.B ] X , ,
((poy — i£%¥) n (2815 — 669)-0,98

(10.92)
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TZe ix. 0. » — SHTAJbNHA CHIPOA BOJAH NOCJE MOAOTrpeBaTesi, Onpe-
neneda npu temneparype 30 °C, kIXK/Kr; ic. , — SHTAaNbOUS CHIPO#H
BOAbL Mepex mojorpesaTeseM, OnpejesieHa npu temneparype 7,9 °C,
kK JIK/Kr.

27. Pacxoj mapa Ha nojorpeBaTte/ib XMMHYECKH OUHIIEHHON BOJHI,
YCTAHOBJIEHHBIH Mepej; fea’paToOpOM MHTATeNbHOM BOAHI,

Gy o.0(inoa "—lx.0.5) _ 48,9.(336— 118)
Dr.0.s= (ipoy —iE%)n (2815 —1669)-0,98 =51 173,
(10.93)

TAe ix. 0. » — HTAJbIINS_XHMHUECKH OYHINIEHHOH BOJKI Mmepel Mojorpe-
BaTesieM, onpefejeHa npu temneparype 28 °C (cHMKeHHe TeMmepa-
TYpPH XUMHYeCKH OUHIIeHHOHA BOAH B NMpoLecce ee NOATOTOBKH NIPHHSATO

paBHEM 2 °C), KIXK/Kr; inos ° — SHTAJNBOHUS XUMHYECKH OYHIIEH-
HOM BOJAW IIOCJIe MOAOrpeBaTesi, ONpejejieHa IpH TeMmepatype
80 °C, xJIx/kr.

28. KosuuecTBO KOHJeHCAaTa, BO3BpAIaeMOro BHEIIHHMH IpOH3-
BOACTBEHHLIMH NOTpeOHTeISIMH,

2" = 0,01P (Dr + D;) = 0,01.60-(70 4+ 17) = 52,2 1/4. (10.94)

29. CyMMapHOe KOJHYECTBO BOAH H napa, NocTynawinee B easpa-
TOp NMHTATEJBLHOR BOJBI, 3a BHIYETOM Napa, MOCTyNalollero B Jeaspa-
TOP,

GE'B = GZH—I_GX. 0. B"I‘Dpacm“I‘Dg.og"l‘Dx.o. n+Dn.o. B —
—52,24 48,940,754+ 2,7+5,1 +0=109,7 1/a. (10.95)

30. Cpenuss temnepatypa BOJH B Jeasparope

H;BH :X. O. " noa:POY
G: by + Gx. o.slnog ®+ Dpacm'pacm + Dc. Btk +
+ D l-POy + D iPOV

t'= X.0.BK n,c.n K —
A 4,2G7 ®
_52,2.336 4 48,9-336 4 0,75-2691 + 2,7-669 4 5,1-669 89 .4 °C
= 4,2.109,7 oo
(10.96)
3l. Pacxoj napa Ha jgeaspaTop nHTaTeJbHOH BOAH
P _ Gu " (in.o —42t))  109,7-(437 — 376) ~9.9 T/
A7 (lpoy—in.e)m  (2815—437).0,98 '
(10.97)

32. Pacxop peayuHpOBaHHOTO Mapa Ha COGCTBeHHHE HYXKIHI

DPOY = D% ® 1 D% 4 Dy 0.5 =29-+27-+51=107 /1.
(10.98)
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33. Pacxon csexero napa Ha Ma3yTHOe X03fHCTBO
Dy = DygD 1073 4 D3 Qpn. - 1073 =
= 25.138,4-10-3 - 40.93.10"® = 7,2 1/u. (10.99)
34. Pacxoj cBexXero napa Ha COGCTBEHHEIE HYXKAH

DPoy‘Poy in, ® | Dy = 10,7- (2815-—437
0 R — 3 M —

e L +7,2=17,4 1/1.
(10.100)

35. [HefictBHTe/IbHAS MapONPOH3BOLUTENLHOCTh KOTENMLHOH € yue-
TOM pacxoja Ha cOOGCTBeHHhle HYXKJW H TOTEePH Mapa B KOTeJbHOH

D D 115,4 4+ 17,4
Dy = pofait =~ blt — 1369 a. _ (10.101)

36. HeBsiska ¢ mpeaBapHTE/NbHO MPHHATOH NAPONMPOU3BOAHUTEND-
HOCTBIO KOTEJbHOM

D—D 100-(138,4 —136,9)
AD = ——%.100 = T8 = 1,08 %

(10.102)

37. CymMapHBIi pacXOi pefyUMPOBAHHOro napa (BHEIUHHMH NO-
Tpe6UTeNSIMH U HAa COOCTBEHHHIE HYXAH KOTe/bHOM)

2Dpoy = Dpoy + Doy = 100,9 + 10,7 = 111,6 /1. (10.103)

38. KosnuecTBO BOAKI, BIPHICKHBAeMOe B peIyKUHOHHO-OXJaiH-
TeJILHYIO YCTaHOBKY,

{ — if 111,6- (2934 — 2815)
Gpoy = ZDpoy 1.>oy Y =
ooy — 1o . 5934 — 437

= 5,3 T/4.

(10.104)

Pacuer TenJjioBo#t cxeMbl 3aKOH4eH, TaK KaK HeBs3Ka C npeJxBapn-
Te/IbHO NPUHATOH NaPON POH3BOAHUTENLHOCTBIO KOTeJbHOM MeHbIe 3
K yctaHOBKe HpPHHHMAIOTCA TPH KOTJA naponponssonmenbﬂocmo
no 50 1/u Kaxawnit THna ['M-50-14-250, Beinyckaemblie benropoackum
3aBOJOM «IJHeproMai». /1 NOKpHITHA NMOTpeGHOCTH B ropsdell Boje
K YCTaHOBKe mNpHHHMaloTcs ABa Kotima KB-I'M-50, BrinmyckaeMhix
JLopro6yKCKHM KOTeJbHBIM 3aBOJOM. /

PesysabraThl pacyera npusefienn B Ta6a. 10.6.

Pesy/ibraThl pacyera TemJIOBOH CXeMhl KOTE/NbLHOH, NpHBEJEHHHIE
B tabn. 10.6, npd Tpex pexuMax: MaKCHMA/JbHO-3HMHeM, HanOboJee
XOJIOZHOTO Mecsilia M JieTHEM — MOKa3hIBAIOT, YTO NPH pexXHMe HaH-
60Jlee XOJIOJHOI'O MeCsLa B cJlyyae BHIXOJja U3 CTPOSI OZHOTO BOAOrpel-
HOTO KOT/JIa TPH NapoBHX KOTja o6ecneyar Oecnepe6oiiHOe TemnJo-
cHabxeHHe BceX norpeburesed. B JerHu#i mepuoj npH Hepabora-
IOIIMX BOJOIpefHHIX KOTJA4X B cjyuae HeOOXOLHMOCTH MOXKeT OBITh
OCTAHOBJIEH OJHH mapoBoH Kotesa. [IpH 3TOM OTNyCK mapa Ha TeXHO-
JIOTHUeCKHe anrapaThl XONXeH OblTh COKpaleH Ha 13 t/4, uro Jo-
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Tabauya 10.6. Pacuer TenjoBoR CXemMbi KOTEJLHON C NMapoBBIMH
H BONOTPEAHBIMH KOTJaMH, PaGOTAIOLIHMH HAa OTKPHITYIO CHCTEMY
TenlocHa6xenus (puc. 10.5)

3HayeHHe BeJIHYHHH
OpH XapaKTepHH X

pexHMax
O6o3Hna- Homep
duapgecKas BeNHEYAHA uYeHHe bopMyan HanGoJiee
MaKCH- XOJIOf-
MaJbHO- HOTO JleTHeM
3HMHEeM Mecsana
Pacxox Bogul Ha ropsauee | Gp p (10.68) 215 215 143,3
BojlocCHaGxKeHne, T/
YTeuKH BOZH H3 TEIIO- Gyr (10.69) 12 12 12
ceTH, T/4
KonnuectBo noannTouHOd | Gpopn (10.70) 227 227 155,3
BOLKHI, T/4
KoanuecTBo TemaoThl, BHE- | Quogn (10.71) 18,4 18,4 12,6
CEHHOE€ C IOJAIHTOYHOR BOLOH,
MBT
Tennoass Harpyska BO.O- | Qpp. y (10.72) 93 65,1 12,6
MOOrpeBaTe/bHON  YCTaHOB-
Ku, MBT
Pacxox napa ua geasparop | Dp ¢ 5 | (10.73) 9,9 9,9 6,8
TTOAITHTOYHOH BOIHI, T/4
Pacxon xumuueckn oun- | Gi ¢ 3 | (10.74) 217,1 217,1 148,5
IEHHOX BOAH Ha Jea’paTop o
NOLIHTOUHOH BOAH, T/
Temmepatypa XHMHYECKH toxn (10.75) 62,9 62,9 34,9
OUHIIEHHOH BOALI MOCJaE OXJa-
ggTem HOAMHTOUYHOH BOJHI,
Pacxon napa wa mogorpe- [ D7-?® | (10.76) 7,4 7,4 13,4
BaTeJlb XHMHYECKH OUHILEH-
HOH BOJHI, mocTynampomed B
Jeasparop MOINHTOYHOH BO-
Ibl, T/4
Harpyska  Boporpefinnx | Qg g — 93 58 (B 0
KoTsioB, MBT pabore
1 xoren)
Harpyska mogorpeBarenefi | Q. c. 5 — 0 7,1 0
ceTeBOK BoAbi, MBT
Pacxon napa ua nogorpe- | Dp, ¢ .5 | (10.77) 0 12,2 0
BaTeJIH CeTeBOH BOJHI, T/4
Pacxop chipoii Bogsl HA TIOR- | Ggo (10.78) 271,4 271,4 185,6
MATKY TEIJIOCETH
Pacxox mapa ua momorpe- | D;°% (10.79) 13,6 13,6 5,6
BaTeJb CHIpO#t BOAH IJIf MOJ-
MUTKH TeHJI0oCeTH, T/4
Cymmapumuft pacxon peny- | Dpgy | (10.80) 100,9 113,1 85,8
UHPOBaHHOrO [apa BHELIHHMH
notpeGurensiMu, T/4
CyMMapHblff pacxof cBe- Dgy (10.81) 115,4 127,3 99,7
Xero mapa BHEIIHMMH MOTpe-
Ourensmu, T/4
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ITpodorxncenue maba. 10.6

Ousnueckan BelHYHHA

O6oaua-
YeHHe

Howmep
dbopMyan

3HayeHHe BeJTHUHHM
NpH XapakKTepHHX

pexXuMax

MaKCH-
MaJbHO-
3HMHeM

HaHGoJee
XONO0A-
HOTO
Mecsna

JieTHeM

Pacxon nmapa na co6crBen-
Hele HYXJH 110 npeiBapH-
TEJILHOH OlleHKe, T/4

ITaponpou3BogHTENbHOCTD
KOTeJbHOH MO TNpefBapHTeNb-
Holl ouenke, T/4

KosanyecTBO KOTJIIOBOH BO-
IHl, NOCTynamwiued B paclliH-
puTeNb C HenpephIBHOH HpO-
LYBKO#, T/4

KoanuectBo mapa, obpa-
30BaBLIEroCs B paciIHpHTe-
Ae, T/4

KoauuecTBO BOAE Ha BH-
Xofle M3 pacimpHTens, T/

[loTepn XOHAeHCaTa BHeL-
HHMH TOTpeOHTeaAaMHK, T/d

Ilorepn xOHJEHCaTa B LHK-
Jle KOTeJIbHOA YCTaHOBKH, T/4

Pacxon xumHuecku ouH-
ILlEHHOH BOABI, IOCTyMaloleH
B /lea3paTop MHTaTeJbHOH BO-
Ibl, T/4

Pacxon ceipoin BOAH, nO-
crynamomeil Ha XHMBOJOOYHCT-
Ky MapoBHIX KOTJOB, T/4

Temneparypa crpofi BOAH
nocje OXJaquTels HenpephiB-
Ho#t mponyskH, °C

Pacxon nmapa na mogmorpe-
BaTelb CHIPOH BOAHl, MOCTY-
nawued Ha XUMBOLAOOUHCTKY
NapoOBHX KOTJOB, T/4

Pacxon mapa na moporpe-
BaTelb XMMMUYECKH OUHIIIEH-
HOH BOABl, YCTaHOBJEHHHIH
nepes [easpaTopoM IHTa-
TeJbHOM BOIHI, T/4

KoanuecTBO  KOHIEHcaTa,
BO3BpAlaeMOT0  BHEUIHHMH
noTpeSuTe MK, T/

CyMMapHOe KOJIH4eCTBO BO-
LB M Tapa Ha Jea’parTop IH-
TaTeJbHOH BOJH, 3a BHIUe-
TOM mapa, MOCTYMNalouiero B
Xeasparop, 1/d

Cpennsis Temmneparypa Bo-
I B Jeasparope, °C

Dpacm

Gpacm

MnoT
K

oT
Gy

Gx. 0. B

(10.82)
(10.83)

(10.84)

(10.85)

(10.86)

(10.87)
(10.89)
(10.89)

(10.90)

(10.91)

(10.92)

(10.93)

(10.94)

(10.95)

(10.96)

18,5

138,4

4,2

0,75

3,45
34,8

4,2
48,9

61,1

7.9

2,7

5,1

52,2

109,7

89,4

17,8

149,6

4,5

0,8

3,7
34,8

4,5
49,2

61,5

8,1

2,7

5,1

52,2

122,2

96,6

13

112,7

3,4

0,6

2,8
30,4

3,4
40,6

50,8

18,5

1,2

4,2

45,6

92,2

88,3
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I podorscenue maba. 10.6

3HaueHHe BeJNHYHHH
NPpH XapaKTepPHhX
pexHMax
O6o3na- Howmep
dusnyeckass BeNHUYHHA YeHHe $opMyH nauboliee
MaKCH- X007~
MAaJIbHO- HOI'Q JIeTHEeM
3HMHEM Mecsina
Pacxon mnapa Ha Jea’pa- D;'B (10.97) 2,9 1,6 2,6
TOp MHTATEJbHOR BOIBI, T/4
Pacxox pexyumpoBanzoro | DYOY | (10.98) | 10,7 9,4 8,0
napa Ha CcOGCTBEHHBIE HYX- )
Ibl, T/4
Pacxon cBexero mapa Ha Dy (10.99) 7,2 6,0 2,8
Ma3yTHOe X03a#icTBO, T/
Pacxop ceexero mapa na | D; (10.100) 17,4 14,9 10,4
co6CcTBeHHBIE HYXKAH, T/1
JleficTBUTeIbHAsT MAapOMpO- Dy (10.101) 136,9 146,6 113,5
H/3BO}IHTEJ1bHOCTb KOTeJNbHOH,
T/4
Hessizka, % AD (10.102) 1,08 2,0 0,71
KonuuectBo BOAB, BIOpH- | Gpoy (10.104) 3,3 5,8 4,5
CKHBaeMO€ B pPeLYKIHOHHO-
_o;ma,un'renbnyro yCTaHOBKY,
T/4

-

IyCTHMO N0 YCJOBHSIM TeXHOJOrHYeCKOro mnpomecca norpebHrened.
Ecnu BKJOYHTH B paboOTy OfHH BOAOrpEeHHHH KOTeJ, TO ABa NMapOBHLIX
KoTJaa ofecneyaT cHabXeHHe NMapoM TeXHOJOTHYeCKHX mnorpeburenei
Ges orpaHuyeHHH. TakuM 06pa3oM, npH BHIOpaHHOH eJMHHYHOH napo-
IIPOU3BOJUTENBHOCTH NAapOBHIX M MOUIHOCTH BOAOTPeHHHIX KOTJIOB
obecrnieudBaeTCsi HalleXKHOCTb pabOTH KOTEeNbHOH B pa3jHYHHIX aBa-
PUAHEIX CHTYaUHSX U BO3MOXHOCTb NPOPHIAKTHYECKHX M KalmHTalb-
HEIX DEMOHTOB.

OnuT skcnjayatanuMH KOTeJbHHX C NMapOBLIMH H BOLOrpeHHBIMH
KOTJIaMH MOKa3aJ, YyTo, HeCMOTPSl Ha KaXYIIYIOCS CJOXHOCTb, 3TH
KOTelbHble BeCbMa MaHeBPeHHBI M JOCTATOYHO HajeXHH. [losromy
KOTe/IbHble C MAapOBBIMH M BOJOTPEHHEIMH KOTJaMH HPOEKTHPYIOTCS
Aaxe JJisl clyyaeB OTHYCKa NOTpeCHUTENSIM TOJLKO ropsiuedl BOJHI.
B TakHX KOTeNbHBIX CYIleCTBeHHO oOOJjeruaercsi pasorpeB MasyTa
B JKeJ/Ie3HOJOPOXHBIX LHCTeDHAaX H NOCJHeAYIOIHHA TNOXOTPEB ero
nepej nojavyed B KOTeJbHYIO.

10.4. BbIBOP TEIVIOIIOAT OTOBHUTEJILHOIO OBOPYIOBAHUS
N PACHET TPYBOITPOBO/IOB

[locne pacuera TenJoBOfi CXeMBl KOTeJLHOR H BHIGOpa KOTENbHBIX
arperaTtoB IIPOM3BOJHTCS BHIOOD pa3JIMYHBIX MOAOrpeBaTeiell, HaCOCOR,
AKKYMYJIITODHHIX 6aKOB (MPH OTKDHITOH CHCTeMe TemJjocHaGXeHH$),
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PeLyKIHOHHBIX H PelYKIIHOHHO-0XJaJUTe/JbHEIX YCTAHOBOK H APYTOro
BCIIOMOTaTeJbHOro 060pYAOBaHU A, & TaK¥Ke OCHOBHBIX TPYOONpOBOAOB.

B 0cHOBHOM B KOTeJIbHBIX NIPHUMEHSAIOTCS TENJO0OMEHHUKH MOBepX-
HOCTHOTrO THNa. B 3aBHCHUMOCTH OT pacrnojioxkeHHsi TPYOHOH CHCTEMBI
TEMJIOOOMEHHHKH Pa3lesIAoTCsa Ha BepTUKaJdbHbIe H TOPU3OHTAJbHBIE.
BeptukannHble TenJooOMeHHHKH NPHUMEHSAIOTCA B KPYNHBIX MapOBHIX
KOTeJIbHBIX AJA MOZOrpeBa ceTeBOil Boxbl. ['OpH30HTANbHBIE TENJIO-
OOMEHHHWKH TNPUMEHAIOTCA IJA NOJOTPeBa CHIpOM W XHMHUYECKHU OYH-
IleHHOW BOABI. B KaudecTBe TenJOHOCUTEJNS B 3THX TeNJ0OOMEHHHKaX
HCIIOJIb3YEeTCS Map WX ropsiyas BoLa.

[Ipy pUNJIOMHOM TNPOEKTHPOBAHHH pEKOMEHIYeTCs BHIIOJHATD
TOJILKO [TOBEPOYHBIE, 2 He KOHCTPYKTHBHBIE PacyeThl TeJIOOGMeEHHHKOB
I/l OnpefiesieHHsi NPUTOJHOCTH BHIOpAaHHEIX MO Karajoram TeJo-
OOMEHHHKOB.

[lromanps MOBepXHOCTH HarpeBa Temyoo6MeHHHKa (M?) ompepe-
Jaserca no gopmyJe
103N

H= KAfn ?

(10.105)
rie N — momHocTts Temyioobmennuka, KBT; Af — remneparypHwuiil
Hanop, ompenensiercs mo cdopmyte (6.20), °C; K — roapduumueHt
tensonepenaud, Br/(M%-K), npu yueGHHIX pacyeTaX NpPHHHMAaeTcs
paBHbIM 1980—2100; M — Ko3dHUIHEHT, YYHTHIBAIOIHN [IOTEPH Te-
IJIOTHL OT HADYXKHOrO OXJaXJeHHUsi, NpUHUMaercs paBHuM 0,98.

Tabauya 10.7. OCHOBHbIE XapaAKTEPUCTHKH TOPH30HTANBHBIX
naposoasHuIX noporpesartened (ITBIT)

IMromaas Naomazn [Tromanas Tromans

NOBEPXHOCTH XKHBOIO NOBePXHOCTH XHBOrO

Tunopasmep Harpesa, CeueHHs, Tunopasmep Harpesa, CevueHHN

N Mt Ans npoxoxa e A7 Mpoxofa
BOAH, M BOAH, M
[1BIT mo OCT 34531 (576)—68

01 9,5 0,0832 13 16,0 0,0544

02 17,2 0,0384 14 21,2 0,072

03 24,4 0,0544 15 35,3 0,1208

04 32,0 0,072 16 50,5 0,1728

05 53,9 0,1208 17 71,0 0,2416

06 76,8 0,1728 [TH-551-63

07 108,0 0,2416 25 1/u 4,0 0,0128

08 140,6 0,312 50 T/u4 8,4 0,0124

09 224,0 0,5488 100 1/ 14,6 0,048

11 6,3 0,0832 200 1/4 31,2 0,096

12 11,4 0,0384 400 T/u 68,0 0,1224

Ilpumveuanne JlomycTuMoe JaBNIeHHE M TEMIEpaTypa TIpeIOIEro napa
aaa IIBIT no OCT 34531 (576)—68 pasunt 1 MIla u 300 °C; naBjeHHe mapa LOKHO
Guth Ha 0,1—0,2 MIla nuxe gasnenus Bomu. Jlna [TH-551-63 momycrumoe jasie-
HHe H TeMnepaTypa rpetomero napa pasuu 0,8 MIla u 180 °C.
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ITo TpeGyeMoft nJjomany NOBEpXHOCTH HarpeBa M3 KaTaliora mnpe-
BADHTEJLHO BHIOHDAETCS1 TEMJOOOMEHHHK, HMeomHUH OauKafiyio
60JbIUYyI0 MOBePXHOCTb HarpeBa. [as BEIGPAHHOTO TeNJO0OGMeHHHUKA
ompejesisieTcss CKOPOCTb MOAOTpeBaeMOR BOAW B Tpy6ax, Koropas
He JOJIKHa mpeBwmath 1,5—2 m/c:

w = Ge. off, (10.106)

rae G, , — KOJIHYeCTBO mojorpesaeMoft Boawl, M3/c; [ — Kupoe cege-
HHUe 1J11 NpOMyCKa 3aJaHHOIO pacXoAa BOAKI, M2,

Texnuueckue XapaKTepHCTHKH HEKOTOPHIX BBINYCKaeMBIX IpO-
MbILLJIEHHOCTBIO TeNnJOOOMeHHHKOB npHBefeHsl B Taba. 10.7.

B coorserctBur co CHull [1-35-76 umcao ycraHaBauBaeMEIX
nojorpesarelied AJ51 CUCTEM OTOMJIEHUS H BEHTHJANHH AOJKHO OBITh
He MeHee ABYX. PesepBHmle moporpesateju He MpejycMaTpHBAIOTCS.
[Ipy 3TOM B KOTENBHHIX MEPBOH KATErOPHH NPH BHIXOAE M3 CTPOS
OJHOro MOJOrpeBaTelisl OCTaBlLIHeCs B pabore AOJXKHH 06ecreuuBaTh
OTNYCK TeNJIOTH B peXHMe CaMoro XOJIOJHOIro Mecsua.

JIeHHHrpaACKUM (HIHANOM HMHCTHTYTa «JHEPrOMOHTAMKIPOEKT»
u I KTH paspaborana  KOHCTPYKHHS  BOJOMOJOTpeBaTesel
mo OCT 108.271.105—76. Brinyckaercs 21 tumopasmep momorpesa-
TeJedl HOBOH KOHCTPYKLHH C IJIOIMAAbIO MOBEPXHOCTH Harpesa oT 6,3
go 108 m®. Temneparypa nogorpesa Boan or 70 a0 150 °C. JaBaenue
napa He 6Gosee 1 MIla.

Tkanfu[Q /

25
x
1 i I\M

Cs
100 200 300 400 1/4

Puc. 10.6. I'paduk ans BmGopa NMapOBOASHEIX NMOAOrpeBaTeseH

I — npH Harpeee BOAH MO rpaduky 150/70; 2 no r
P 2 — padrky 130/70; 8 — no rpabuxy 95/70
YHcna ra rpadHKe 060sHaualoT MOmAaND TIOBEPXHOCTH n);rpena nonorpeBanglga. i’ /
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Ha puc. 10.6 npuBeseH rpaduk, nO3BOJSIOWUA MPOU3BECTH
npeiBapHTeJbHHA BHIOOp mojorpesarens 6e3 ero pacyera Mo Temsio-
BBIM Harpyskam YCTaHOBKH.

CereBrie HacOCH BHIOHpAIOTCSl MO MPOH3BOAHTENLHOCTH M Hamopy.
B coorBerctBuu c npasusiamu [ocroprexHazsopa CCCP B KoTeJbHHIX
C BOLOTPeHHKIMH HJIM NapOBBIMH KOTJAMHU H MOLOTPEBATEJISIMH CETEBOH
BOJAHK YCTaHABJHBAaeTCs He MeHee JBYX ceTeBhX HacocoB. CyMMapHas
NIPOH3BOJMTENbHOCTb CETEBRIX HACOCOB JOJXKHa OHITh BhIOpaHa Tak,
yToOHl NMpH BRHIXOZE M3 CTpOs JOOro Hacoca ocraBlunecs ofecrnedu-
BaJIM MaKCHUMAJbHHIA pacxoj CeTeBOH BOAMI.

IIpousBOfUTENLHOCTh  PEUUPKYJASLMHUOHHBIX HAcOCOB  Ompeje-
JseTcd NpH pacyeTe TENJOBOH CXeMH KOTEJbHOM, a MOJHBIA HAmop
nodxeH cocraeasate 0,2—0,3 MIla.

[Ipou3BOAMTENBHOCTL MOANHTOYHBIX HACOCOB MPH  3aKpPBITOH
CUCTEME TemJIOCHAGXKEeHHSl MNOJKHa cocrasasts 1 % o6bemMa BOAH
B Tpy6OonpoBoAax cucremol. [Ipu oTKpHITON cHcTeMe TenyiocHabXeHHUs
MPOH3BOAUTENLHOCTh MOAMUTOYHLIX HACOCOB OINpelensieTcsi CYMMOH
pacxofioB BOAH Ha ropsuee BOJOcHaGXeHHe (MaKCHMaJbHBIH pacXo/)
M Ha yreukH (yABOeHHHH pacxox). [lomHBIfi Hamop mMOANHTOYHBIX
HacOoCOB CKJiaJblBaeTcsd W3 JaBjeHHs B OOpaTHOM JIMHHH H COMNpO-
THBJIEHUSI TPYGONPOBOAOB U apMaTyphl Ha JIMHUM NOANMTKH. B Ko-
TEJIbHOH YCTaHaB/AMBaeTC He MeHee JBYX IOAMHTOYHBIX HAacCOCOB,
OJMH H3 HHUX — pe3epBHLIH.

N 3aKpHITHIX CHCTEM TenJoCHaGXeHUss CyMMapHas €MKOCTb
6axkoB JeaspUpPOBAHHON MOAMUTOYHOH BOABI BhIOMpaercss U3 pacuera
20-MHHYTHOH MPOH3BOJUTENBHOCTH Jeasparopa. s OTKpHITOH .CH-
CTEMBI TeNnJOCHAOXEeHHSI CYMMapHYI0 eMKOCTb 6aKOB-aKKYMYJSITOpOB
MOANUTOYHOH BOJK OPHEHTHPOBOYHO MPUHHMalOT paBHO# (6—8)-kpar-
HOMY CpeJHeyacoOBOMY PacXOAY BOABI Ha ropsuee BOJOCHabXkeHHe
B TtegeHue cyrtox. Chelyer ycraHaBJMBaTh He MeHee JABYX 6akos-
aKKYMYJISITOPOB.

NPOMBILUIEHHOH KOTEJbHOH C MApOBBIMH HJH BOJOTpeAHBIMH
KOTJIAMH HMeeTcsl CHCTeMa TpybompoOBOJOB, KOTOpas mpejHasHaueHa
s coelyiHEHHSI MeXAy co00H Bcero JAeHCTBYIOLEro 060pYAOBaHHS:
KOTJIOarperaToB, HAacOCOB, AeaspaTopoOB, TEINIOOOMEHHHIX amnapaToB
HT. A

Tpy6onpoBoAsl COCTOAT U3 CHCTEMBI TPYO H apMaTypHl, npeJHasHa-
YeHHOH AJIl OTKJIIOYeHHS OTHAeNbHBIX TPyOONpPOBOJAOB H HX YYaCTKOB,
JUISL PeryJIMpOBaHHSl KOJIM9ecTBa TPAHCIOPTHPYEMOrO TeNJOHOCHTENS
H U3MEeHeHHsl ero HampaeJjieHHS.

[Ipy puUN/IOMHOM NPOEKTUPOBAHUM pPACCMATPHBAIOTCH OCHOBHLIE
MarucTpajbHble TPYGOMPOBOJBI: MapONpPOBOJAL, MHTaTedbHble TDY6O-
NpOBOALI, nNojaloimue H obparTHbie TPYOONPOBOAL CHCTEMBI TEMJO-
CHabxeHH4.

B HacTosiee BpeMsi Bce 3jieMeHTH TPYOONpPOBOJOB BhHINOJHSAIOTCS
B cooTBerctBuM ¢ orpacaesniMH crtaHjaptamu (OCT). Pacuer auname-
TPOB TPYOONpPOBOLOB NPOU3BOAHTCA 1O MAaKCHMAaJbHOMY pacxony
TeNJIOHOCHTENS] U PEXOMEHAYyeMOH CKODOCTH.
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BryTpeHHnfi pguaMerp TpybompoBoza (M) ompenenasiercsa no ¢op-
MmyJie

dsx = v/ 0,354G/(wp), (10.107)

rie G — pacxoj cpenpl, mpoTekawwmefi no Ttpy6ompoBoay, M3/,
w — peKOMeHJyeMasi CKOPOCTb cpefsl, M/C; P — IJOTHOCTb CpelH,
Kr/m®

[Ipu pacyere TpyGOMpPOBONOB DPEKOMEHAYIOTCH CJefyIOliHe CKO-
pocTH mapa u Boxsl (M/c):

neperpeToro napa gaeieduem 1o 4 MIla |, |, . . ., . . . 50—70
HaCHIUIEHHOTO Napa fAapjeHueMm gao 1,4 MIla | ., . . . . . 40—60
NUTaTebHOR BOJAM B HamopHoM TpyGompoBome ., . . . ., . 2,5—3,0
IHTaTeJbHOH BOAHW BO BcachBaioumux Tpy6onpoBogax Ha-

COCOB . . v v v v v o v v o e e . 0,6—1,0

BOAH BO BCeX OCTaJbHHIX TPy6ompoBojax ., ,

[Mocne onpenenenus puaMerpa TpyGompoBoga mopGUpaiT o HOp-
MaJISIM TPYGONpOBOJB!, COOTBETCTBYIOIHE NpoTeKalomel cpene, ¢ qua-
MeTpoM, HauGojiee GJH3KMM K BHYHCJAeHHOMY. [lo OKOHYaTeJbHO
NPHHSATOMY JAHAMETPy TPYOGONPOBOAA TNPOBEPSIOT JAeACTBUTENBLHYIO
cKopocTb (M/c) mo dopmyae

0,354G
=, (10.108)

Marepuan u ToJNHHA CTEHOK TPYOONPOBOLOB BHIGHPAIOTCS B 3aBH-
CHMOCTH OT JaBJIeHHsI H TeMIepaTyphl NpOTEKawllued cpeibl B COOT-
BeTcTBUH ¢ mpasusaamu I'ocroprexnansopa. TpyGompoBojgbl H3roToB-
JSIOT U3 GeCIIOBHBIX, 3JIEKTPOCBAPHBIX M BOJOrasOmpOBOAHHIX TPYO.

Becmioprbie Tpy6nt usrorosasiorca no 'OCT 8731—74 (ropsyve-
Katanble) H 8733—74 (XOJORHOTAHYTHIE), 3JEKTPOCBapHblE TPYOH —
no 'OCT 10704—76, 10707—80 u 8696—74, BomOrasonpoBOjHblE —
no I'OCT 3262—75. BoporasonpoBomHbie TPyOH (0OGBIKHOBEHHBLIE)
MOT'yT NPHMEHSTHCA AJS Cpennl ¢ naBjeHueM MeHee 1 MIla u remme-
parypoi#t meHee 200 °C, a ycuieHHBIEe — TIpH jAaBjeHHH MeHee 1,6 MIla
u temneparype MmeHee 200 °C.

KoMneHcanus TennoBblX YAJHHEHHH TPYGOMPOBOKOB OCYILIECT-
BJsieTCs JH60 YCTAHOBKOM KOMIEHCaToOpoB, JHG0 u3ruGamu TpYy6o-
MpoBOja, CHelHaJbHO NMpPefyCMAaTPHBAEMbIMH NPH €ro TPAacCHPOBKE,
Has npaBuabHO# paGoTH KOMMEHCATOPOB HeOGXONMMO YETKO (PUKCH-
poBaTh Yy4acCTOK, YJJHHeHHe KOTOPOTO OH JOJIXKEH BOCIPHHHMATb,
H obecrneyutb CBOOOJHOE NepeMelieHHe TPybompoBoga Ha 3TOM Yyda-
crke. s storo omopsl TPYGONMPOBOAA BHIMOJHSIIOT HENONBWMKHBIMH
H noaBHXHeIMM. KomneHcatop noJsXkeH BOCHPHHHMATH YAJIHHEHHE
MeX1y JABYMsS HeNOJNBHMXHBIMH omnopaMu. [logsuxkHbBEe OMOpH MNO3-
BOJISIIOT TPYOONPOBOAY CBOOOAHO mepeMellaTbCsi B OMNpeneseHHOM
HanpasJeHHH. PaccrosHHe MexXay omopaMH B 3aBHCHMOCTH OT JHa-
MeTpa TPyOOMmpOBOJA COCTaBJAsieT 3—8 M.
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CxeMa TpybONpOBOAOB KOTEJNbLHOH NOJXKHA OBITH NPOCTOR H HamexX-
HOH, a YycTaHaBJHBaeMass Ha Tpy6ompoBonax apMmaTypa JOJIXKHa
obecrieudBaTh HeOOXOAHMMBIE B SKCIVIyaTalUH INepeKJoueHHs Ge3s
HapyuleHHs TeXHOJIOT HYeCKOro npoiecca paboTbl OCHOBHOTO H BCIIOMO-
raTeJibHOro o6opynoBaHus. Yaine BCcero B NMPOMBIIVIEHHBIX H OTONH-
TeJbHBIX KOTEJbHLIX MPHMEHSIOTCS CXeMBl C MOMEPeYHLIMH CBS3SIMH
MeXAYy TrpynnaMH TeXHOJOTHYeCKOro o60pynoBaHHS.

MarucrpasbHbie MaponpoBOALl, K KOTOPHIM NpHCOENHHSAIOTCS napo-
Bble KOTJIBI, NOJIKHBLI NMPERYyCMAaTpHBATHLCA ONHWHAPHBIMH CEKIIHOHHPO-
BaHHLIMH HJIM JBOHHLIMH B KOTeJbHHIX MePBOH KaTeropHu H ojHHap-
HEIMH HECEKIIMOHHPOBaHHBIMH — B KOTEJbHBIX BTOPOHM KaTerOpHH.

MarucTtpansHbie nHTaTeNbHBE TPYGONPOBOAR HAPOBBHIX KOTJIOB
ClIeyeT NPOEKTHPOBaThb NBOWHLIMH B CJy4YasX, HPeayCMOTPEHHBIX
npasuaamu TocroprexHansopa, a Takxe JJs KOTeJbHHIX nepBoil
KaTeropud. B ocTalbHBIX ciaydasaX STH TPYOGONpOBOABI BHIMOJHSAIOTCS
O HHaPHBIMH HeCeKIIHOHHPOBaHHLIMH,

MaructpanbHble noaaiole 1 o6parHble 'rpyﬁonposom;l CHUCTEMH
TEMJIOCHAGXKeHH I, K KOTOPHIM NPHCOENHHSIOTC Sl BOJOIPeHHbe KOTJIH,
BOJIONOAOrpeBaTe/IbHbIE YCTAaHOBKH H CeTeBble HacOCHl, JOJIKHEI Ipeay-
CMaTpHUBATLCSI OAMHADHBIMH CeKIIMOHHPOBAHHHIMH HJIH I BOMHBIMH
IJISL KOTeJbHLIX MepBOH KaTeropHH He3aBHCHMO OT PAacXOAa TemnJIoTH,
a JIJs KOTeJbHBIX BTODOH KarTeropHM — MPH pacXofe TeMmJIOTHI
300 I'kaa/a (1,26 TOx) u Gouee.

Tpy6onpoBoabl mapa H BOJAH OT MarHcTpajefl K 060pyAOBaHHIO
H COeJHHHTeJbHbIE TPYOGONPOBOABI MeXAYy OOOPYAOBAaHHEM NOJMKHBHI
BHINOJIHATLCSL OUHAPHBIMH,

Boibop apMaTtypHl AOJKeH NPOU3BONHTLCSA MO KaTajoraM 3aB 0j0B-
HsroropHutenel. B 3aBOACKHX 0603HaueHHSIX MPOMHIIJIEHHOH apMa-
TYpH nepBbie ABe HHGPH yKa3HBAIOT BHJ apMaTyphl, a MOCJe [YIOHe
OYKBbl XapaKTepH3ylOT Marepuan kopnyca. [ludppei nocne Oyks
0003HaYaoT KOHCTPYKIHIO NPHBOJA, a mocyenHue 6YKBE — MaTepHal
YIJIOTHUTEJNLHBIX MOBep XHOCTEeH.

YcnoBHbie 0603HaYeHU S, NPUHSATHIE B KaTajorax nJsi [pOMBILILIEH-
HOH apmaTyphl, Cjaepyiomue:

Apmamypa ITpueod
Kpan npoGHO-CIyCKHOH , , 10 i Mexanuveckuit:
Kpan aas TpyGompoBoja . -, o c uepBsiuHOM mepemauelr , ., 3
Benruab . .. ...l4uml15;: C UMAMHAPHUECKOH Mepefaveil 4
Kaanan 05P3THHH nom:eM- : C KOMHMUECKOH mepefadedf . 5
HBIA . . . . 16 i [InepmaTwueckuii ., ., . . . . . 6
Knanan npe,uoxpaHmeJIbem 17 i TwopaBnuueckust , ., , . . ... 7
Knanan ob6patHeii MOBOPOT- { OSnexTpoMarHMTHE ., . . . ... 8
1250 S 19 i OnexTpuveckw#t , ., ., ., .. ... 9
SagBuXKa. . . . . . . . .30 man 31
H Mamepuas ynaomnrumesvHpx
Mamepuaa xopnyca i nosepxnocmeil
Craab yraepopucras . . . . . . ¢ i Jlatymp, GpoHsa . . ., .. ... 6p
Cranb Hepxapeomas . . . . . . HX i Hepxaselowaa craib , . . ., . HX
Cranp JerdpoBasHHasg + . . . . . JC ! YIVIOTHHTeJbHBIE IIOBEPXHOCTH Ges
i BCTaBHHX KOJIEl M HalIaBKH, . . OK
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Yyryn ceput ., ., . .., ... 9 i Peswma , ., . . ... .. .. P
YyryH KoBKuH , , . . . .. . . K9]
Jlatysp, GpoHsa . . ., . ... 6 1
Amomupmn . . . ., . . ... 2 |

I'arasa oOunnaoyamas

PACYHET H BbIBOP
BCIIOMOTATEJIbHOIO OBOPYJOBAHHA

11.1, YIIPOIIEHHBIK A3POJMHAMUYECKUNM PACUET
FA30BOro M BO3AYIHOI'O TPAKTA

JIBHxeHHe IPOAYKTOB CrOpaHUsf H BO3AYyXa, pacCMaTpHUBaeMoe
KakK ABHXKEHHE BSI3KHX XHIKOCTeH, HMeeT TYpOyJeHTHHIHi XapakTep
M NPOHCXOMUT IIPH U3MEHSIOWEHCs TeMnepaTrype, Tak Kak HPOAYKTHI
CropaHHs OXJaXJaloTcs, a BO3AYX NPH HAJMHYHH BO3AYXONOZOTpPEBa-
Tensi Harpepaercs. IIpu IBHXKEHHH NPOAYKTOB cropaHusi, ob6jaana-
IOIHX BSA3KOCTbIO, BO3HHMKAIOT COIPOTHBJIEHHS, INPeNATCTBYIOLIHE
JBHKeHHI0, Ha mnpeojoneHne 3THX CONPOTHBJIEHHH 3aTpauHuBaeTcs
yacThb 3HEePrHH, KOTOpPoH objanaer ABHIKYUIMHCA IOTOK XHUAKOCTH.

ConporuBjieHHs1 00YC/AOBJAEHbl CHIAMH TPeHHsI JBHXKYIErocs Mo-
TOKa O CTeHKH KaHajla i Bo3pacTaHHeM BHYTDEHHEro TpPeHUsl B IIOTOKe
IpH MOSIBJEHHHM HA €ro NYTH pa3NHYHHIX npenatrcTtBHi. [as mpe-
OJIOJIEHHSI CONMPOTHBAEHHH HABHXKYIIHHACS @OTOK JOJMxKeH ofjaanaTh
onpeneneHHbM U30bITOYHBIM HAmOPOM, KOTOPHIA IO Mepe NpOoABHKe-
HHS N0 TpakTy Oyler nmajgarth.

Pacuer compoTHBJAEHHHA Fa30BOr0 H BO3AYLIHOrO TPaKTa MapoBBIX
1 BOJOT'PEHHBIX KOTJOB IPOH3BOAHTCA B COOTBETCTBHH C HOPMAaTHBHBIM
MetoaoM, paspabotaunbiM LLKTH (¢AspomuHamuueckuii pacuer Ko-
TeNbHBIX YCTAaHOBOK», H31. 3-e, J1.: DHeprus, 1977).

B nmpouecce AMIIIOMHOTO NMPOEKTHPOBAHHS yYalIUMCH NPUXONUTCH
NPOH3BOAHTL BHIOOP AbIMOCOCA M LYTbeBOr'o BeHTHAsATOPa. Ilasi aTOro
HeoOXOJUMO BHLIMOJHHTbL a’pOjHHAMHUECKHH pacuer rasoBOoro H BO3-
QymwHoro tpaktoB. OfHAKO TakoH Dacyer B COOTBETCTBHM C HOpMa-
THBHBHIM METOJOM JJIsi y4alluXcsi TEeXHHKYMOB CJOXeH u Tpebyer
Gonpmoro o6beMa BLIYHCIEHHH. B CBsi3n ¢ 3THM B yueOHHIX LensiX
pekoMmeHayercsi BHecTH psifi ynpomeHHH. ConpoTHB/eHHE OTIAeNbHBIX
3JIeMEHTOB I'a30BOTO WJH BO3JYIIHOTO TPaKTa CEePUHHBIX KOTJOB He
paccuMTHIBaeTCs, a NPHHHUMAaeTcs IO JIHUTePAaTYPHLIM JAaHHBIM HJHU
HMEIIUMCA pacuyeraM, KOTOpbie s psija KOTJoarperatoB IpH-
BegeHnl B Taba. 11.1, 11.2. [Ipu uaMeneHnH naponpoHsBOAHTENAbHOCTH
KOTJioarperara MJAM BHJAA CXKHIaeMOro TOIJIHBA IPOM3BOJUTCS Hepe-
CYeT COMPOTHBJEHHH ra30BOI0 H BO3JAYLIHOIO TPakKTa B COOTBETCTBHH
C YNPOILleHHOH METORHKOH, peKOMEeHROBaHHOH HOpMATHBHBIM METOJOM,
Yuamuecss pacCUHTHIBAIOT COMPOTHBJEHHS TOJBKO TEX 3JEMEHTOB
TpaxTa, A KOTOPBLIX OTCYTCTBYIOT JHTepaTypHbiE JAaHHHE, U 3aTeM
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Tabruya 11.1. ConpoTruBieHHe OTACALHBLIX 97E€MEHTOB Ta30BOTO
H BO3AYWIHOTO TPAKTa CEPHAHWX MAPOBHIX KOTJOB

ConpoTHBJEHHE 3JEeMEeHTOB ConpoTta-
rasosoro Tpakrta, Ila BJIeHHE
BO3YyLI-
Tun KoTna Tonauso Hé"!?o
Ko‘re.gb- Iaso- 3onoyno- | TpakTa,
HEl XOAH BATENh INa
NYyuoK

l'asomasyTHHE KOTJH:

JE-4-14I'M 191 475 —_ 940
JIE-6,5-14T'M 555 903 — 1140
JE-10-14T'M I'as, Masyr 220 1550 — 1240
HE-16-14I'M 916 1680 — 1730
JE-25-14I'M 1530 2710 — 1860

KOTJK €O CJOEBHIMH TOMKA3MH:

KE-2,5-14C Yroasb:
JAOHEIKH A 126 300 420 1050
XapaHopcKuf 167 590
AOHEUKHH 205 430

KE-4-14C XapaHOpCKuH 256 300 640 750
JIOHEen KA} 246 420

KE-6,5-14C XapaHOpCKHH 320 300 630 750
JOHENKHHI 366 . 430

KE-10-14C XapaHOPCKuH 430 300 580 750

OTIPeNeNSIOT CYMMapHLIA mepemaj MOJHLIX JAaBJEHUH JJsi BCEro
rasoBOro ¥ BO3JYIIHOI'O TpPaKTa.

AspopHHaMHyecKoe  COTNPOTHUBJEHHe  Kakoro-aubo  yuacTka
TPaKTa CKJAaJblBaeTCs U3 CONPOTHUBJEHHS TPEHHS H MECTHEIX COMNpO-
THBJAEHHH. [{/Is1 mapoBHIX H BOAOrpeHHBIX KOTJOB A06aB/siercs: 0cobbiil
BHJl CONPOTHBJIEHHSI — CONPOTHBJIEHHE MMOTIEPEYHO OMBIBAEMBIX TYYKOB
TpYy®O.

ConpoTHB/ieHHe TPeHUS BO3HHKAeT NMPH ABHXKEHUH MOTOKA B MNpsi-
MOM KaHajie IIOCTOSTHHOTO CeYeHHs, B NPONOJLHO OMbIBa€MKIX TPYOHBIX
NyyKaX H B IJIaCTHHYATBHIX MOBEPXHOCTSIX Harpesa.

Jn 130TepMHUECKOr0O NOTOKA (MPH MOCTOSHHOH MJIOTHOCTH U BSA3-
KOCTH TpOTeKalolled cpeinl) cOnpoTHBAEHHe TPeHHsi (B MacKansx)
onpenensercs no opmyne

Ahyp = A

| ol
% TP
rie A — Ko3(pdHIHEHT CONPOTHBJEHHS TPEHHS, 3aBHCSIIHMH OT OThH
CHTeJbHOH INepOXOBATOCTH CTEHOK KaHaja H 4YHcaa PeHHOAbACA;
| — pnuHa KaHama, M; W — CKOPOCTb MNpOTeKawlled cpejsl, M/C;
d, — SKBUBaJeHTHH# (FHAPABAUYECKVH) fHAMETP, M; P — MJOTHOCTb
npoTeKawimed cpeuni, /i’
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Tabruya 11.2. CymmapHOe cOnpOTHBJAEHHE TIa30BOTO
H BO3JVIIHOIO TPAKTA CepHAHLIX BOAOTPEAHBIX KOTJOB

) CyMMapHOe CONpOTHBJe-
HHe, Jla
Tan kotaa Tonarso
rasosoro BO3 YIIHOIO
TpaKTa TpaKTa
[a3oMa3yTHHIE KOTJIHI:

KB-I'M-4 5 I'as, masyr 220 1300
KB-TM-6,5 [a3, masyr 260 1300
KB-I'M-10 las 440 1350

Masyr 460

KB-F'M-20 [as 570
Masyt 600 1800

KB-I'M-30 Ias 650
Masyr 670 2800
KB-I'M-50 la3, masyr 1000 2400
KB-F'M-100 a3, masyt 1200 3100

KoT/il CO CJIOEBHIMH TOMKAMH:

KB-TC-4 360 600
KB-TC-6,5 440 600
KB-TC-10 Yrouasb 670 650
KB-TC-20 870 650
KB-TC-30 960 650

DKBHBaJMEHTHHH (THAPABAHYECKHH) JHAMETDP IOJCYHTHLIBAETCS
no gopmyane

d, = 4F/U, (11.2)
rae F — mjomanb XHBOTO ceyeHMsl KaHagaa, M®; U — roJHBIN nepH-

MeTp CeuYeHHs], OMbIBaeMbIH IMPOTEKAWIEeH Cpenoi, M.

MecTHble cOnpOTHBNEHHA (B macKajsX) pacCUHTHIBalOTCH mo (op-
My.Jie

A =t 2= p, (11.3)

rie § — xoabbulHeHT MeCTHOTO CONPOTHBJEHHS, 3aBHCALKA OT
reoMeTpHgeckol (GopMHl yuacTka (a HHorza H OT Kputepus Pei-
HOJILACA).

ConpoTHBJIeHHE NONepPeYHO OMKLIBAEMBIX NMYYKOB TPYO BhIpaxaeTcs
dopMyJio# Takoro e tuna, xak (11.3).

w?
IIponsBeneHne —- p HaSHIBAIOT NHHAMHYECKHM HANoOpoM H B Io-

CIAeNYIONUX pacyeTax onpenensior mo puc. 11.1 mo peficrBurennHoM
CKOPOCTH INPOAYKTOB CTropaHHs (BO3ZyXa) H CpelHeH TeMueparype
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JIOTOKa, M3BECTHHM M3 TENJIOBOIO pacuera Kotjoarperatra. Tak Kak
rpapuxk Ha puc. 11.1 mocrpoeH mjasi cyXoro Bo3lyxa NpH NaBJeHHH
101 080 Ila, B xOHHIe pacuera BBOASIT MONPAaBKY Ha AEHCTBUTENLHYIO
IVIOTHOCTb TOTOKA.

ConpoTHB/IeHHEe UYTYHHBIX skoHoMmaksepoB BTH u cranbHbIX
IafKOTPYGHEIX SKOHOMafisepoB (B macKajsX) OIpelesasieTcss o

dopmyae -

w?
Ahpon = ;—2 Ps (11.4)
- ./
. _ .

w - o o
rjae Tp—- onpeneasieTca mno ACHCTBHTCJbHOH CKOPDOCTH H CPEIHE-

apudMeTHUECKOR TeMrnepatype NMPOAYKTOB CrOpaHHsS B 3KOHOMaMHsepe
Ha puc. 11.1, Ila; § — koadduuueHT CONPOTHUBAECHHUS.
KoadxprnmeHT conpoTHBIeHH S [ 9yT'YHHOrO 3KoHoMmaksepa BTH

L = 0,52, (11.5)
—

rje 2, — 9UCA0 PsifoB TPY6 B 3KOHOMaiizepe.
KoaqxbnnneHT COTIPOTHBJIEHH S| CTAJbHOIO IJafKOTPYOHOro SKOHO-
Maiizepa NIPH KOPHJOPHOM pacHoOJIOKEHHH TpyO

C = Co2s (11.6)

rae &, — KosddunyeHT COnpoTHBAEHH S, OTHECEHHRBIH K OJHOMY pAnY
NyYyKa, 3aBHCSAIIHH OT OTHOWEHHH 0 = S,/d, 0, = Sy/d u ¢ =
= _.%E'&" a Takxe ot uucaa Re; S; u Sy — nonepeussifi ¥ Npoxoab-
Hblff war Tpy6 no OTHOLIEHHIO K HANpPaBJEHHIO NOTOKa, M; d — Ha-
PYXHBIA xuaMerp TpyO, M.

3HaueHHe §, onpenensierca no ciaenyiomum gopmyaam: npH o; <
<oy u 0,06 <P

Lo = 2(0y — 1)%5 Re~0:3; (11.7)
npu 0 >0, 41 <P 8
Lo = 0,38 (0, — 1)~9:5 (p — 0,94)—0:59 Re=0.2/*, (11.8)

Yucao Peitnonbaca (Re) B popmynax (11.7), (11.8) onpenensercs
no puc. 11.2.

[Ipumep. Onpepenure Re npu w = 18 M/c; d = 120 mM;
= 600 °C; dgp = 120/100 = 1,2 mm.
Hs rpa(pnxa Re' = 12,2; npu stom Re = 18.12,2.100 = 22 000.
KoabdpuuueHT conporupieHHs CTaAbHOIO I‘JIa,B,KOprﬁl-IOFO 3KOHO-
Mafisepa NpH IIAXMaTHOM PAaClOJIOXKEHHH TPYO

L=1C(z+ 1), (11.9)

rae §p — Kos(ppHNHEHT COTPOTHB/EHHS, OTHECEHHHIA K OJHOMY DALY

Ny4YKa, 3aBHCAIMIUH OT OTHOILIEHHH 07 = S;/d H ¢ = —g};g-, a Takxe
T—
OT uucaa PeltHonbica (onpenensiercs no puc. 11.2); S; u S, — none-
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PedHEIH U MPOJOAbHKI mar Tpy6, Mm; S = V% S? 4 83 — nuaro-

HaJIbHBIA [mar tpy6, MM.
Jns BceX ImaxMmaTHHIX NYYKOB, Kpome mydkoB ¢ 3 <oy < 10
no >1,7,

8o = ¢, Re—0.27, (11.10)

rae ¢, — Kosbhdunuent GopMmbl MaxXMaTHOIO MYyYKa.
[Ipu 0,1 < ¢ < 1,7 a1 nyukoB ¢ 0y > 1,44

¢, = 3,2 4+ 0,66 (1,7 — g)!:5; (11.11)
npu 1,7 < ¢ < 6,5 pns1 nmyukos ¢ 1,44 < 0; K 3,0
¢, = 0,44 (¢ + 1) (11.12)

Ilag tpy6uaToro BO3nyXomoxorpeBaTensi NpH IBHAKEHHH INPOLYK-
TOB CrOpaHHsl BHYTPH TpPy6 €ro CONpPOTHBJIEHHE CKJAXLIBAETCH H3
CONPOTHUBJICHHSI TPEHHA B TPyO6axX H CONPOTHBJEHHS BX0oJa B TPYOH
H BLIXOZa H3 HHX.

Ckopocte B Tpy6ax M Temmeparypa NoToKa JAAfl pacuera oGOHX
YKa3aHHBIX CONPOTHBJCHHH NPHHUMAIOTCA CpejHHEe JAs BO3LYXO-
noforpeBaTesisi H3 TEIJIOBOro pacuera KoTja. COnpoTHB/EHHE TPEHHS
onpenensiercd mo puc. 11.3, a conpoTHBJIeHHe BcaenCTBHE H3MEHEHH S
CKOpOCTEH NpH BXOJie H BLIXOJE pacCUHThIBaeTcs no dopmysne

Ahnau= CBX BH i ’ 11.13
/)3 :w,/7§/]0 m (Cex + Coux) 5 P ( )

rae & p onpexeasiercs no puc. 11.1, Tla; Tpy B Lpuy Ompenensorcs

ne pHc. 11.4 B 3aBHCHMOCTH OT OTHOINEHHSI CYMMApHOM ILIOLIaLH
XHBOTO ceyeHHs Tpy6 F K maomanH XKHBOTO cedeHHs ra3oXoja CooT-
BeTCTBEHHO O H IOCJ€ BO3NyXOMOJOrpeBaTeNs; M — YHCAO IOCJe-
JIOBATEJbHO DPACNOJIOXKEHHHIX MO XOAY HPOAYKTOB CrOpaHHS OTHENb-
HWX KyOOB BO3JYyXOMOAOTpEBaTes:

F = znd>,/4, (11.14)

rje 2z — YHCJO MapajieIbHO BKJAIOUEHHHIX TPYO; dpg — BHYTPEHHHA
Juamerp Tpyb, M.

OtHowmeHHe MeHbIIEro XXHBOTO ceyeHHs (Tpy6) K GoabmeMy (raso-
X0Jia) MOXET TaKXe PacCYMTHIBAaThCSl MO NPHOAHMKEHHOR (opMyse

F 0,785d%_ )

rxe S; H S; — momepeYHbA H NPOJOABHHIA WIAT TPY6 B MYy4Ke, M.
ConpoTHB/IEHHE HHEPUHOHHHX (MeXaHHYeCKHX) 30JI0yJOBHTENEH

paccyuteiBaerca no ¢opmyse (11.3), B KOoTOpo#l 3a pacyeTHYIO CKO-

POCTh NMPHHHMAETCS CKOPOCTb HE3ambLIEHHHIX NMPONYKTOB CrOpaHHs.
KoadppHuueHT CONpPOTHBIEHHS

Lo = kel (11.16)

8 Scvepxme P. H. 217
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Puc. 11.4. KoadpdHBIBeHTH conpoTHBJIE-

HHA [IpH BHe3allHOM H3ME¢HeHHWH CeYeHUA
h“M H 1'7‘5 — MeHbIIee H SoJbllice ceYeHHE Ka-

S

1,0 7
“t Ah F, |
nana; Al =1 — P2 = .
* BRIX BHIX 9 BX 1 2
- w% % \
= ;B!_z p 08 i ‘i ﬁ\
| ] r‘

BAIOIHH 3albIJIEHHOCTb MNPOAYK- (6} 4
TOB CTOPaHHs, IJIs1 IPOMBIILIEH- —=F
HBIX KOTJOarperatoB npHHHMAaeTr- 7
cst paBHBIM 1; ky — xoadduunenr, gy
YUUTHIBAIOMIHMA MaciutaGHBIA 3¢- <, |
¢eKT O OTHOIIEHHIO K 3TaJIOHHO- |
My UMKJIOHY, NPHHHMAeTcs M ), X
HHEPUHOHHBIX IHKIOHOB PABHBIM

1; { — x03dduiuMeHT CONPOTHBIE- | P
HUSL 3TaJOHHOIO IHMKJIOHA IIPH = %y i
NPOLYBKE YHCTHIM BO3LYXOM. 0 0z 0¢ a6 08 F/F;

KosdduuueHT conpoTUBIeHH
GaTapedHHX WHKJOHOB { mpH-
nuMaercs nmo Tabx. 11.3. PacuerHas ckopocTh omnpepessiercs Mo
CYMMapHO# mJoIIafy ceueHHH BCeX HMUKJIOHHLIX 3JeMeHTOB Oatapeil-
Horo mukJoHa F, = n.0,785d%, rae n — 4ucA0 napajjieJbHO BKJIO-
YeHHBIX HUKJOHHBIX 3JIEMEHTOB.

KoaduuueHT cOnpoTHBAEHHSA NPH YCTAHOBKE OTAEJBHBIX IHKJIO-
HOB npHHUMaeTcs mo taba. 11.4. PacueTHo# nist eIHHHYHOIO UKJOHA
NPHHHMAETCS CKOPOCTh B UHJAHHAPHYECKOH 4YacTH Kopmvca.

JAs THNOBHX OJIOKOB WHMKJIOHOB NpPH YCTaHOBKE HX Ha KOTJaX
NaponpoU3BOAUTENBHOCTEIO OT 2,5 o 6,5 T/ Ko3dhduuMeHT compo-
THBJIGHHS] NpHHYMaeTcH: IJas OJOKOB LHKJIOHOB B HCHOJNHEeHHH I
Cs = 105, B ucnonnenuu 11 Lg, = 115. Jlas HecTaHRAPTHHIX GJIOKOB
IIMKJOHOB KO3(pbUIHUEHT CONPOTUBJEHHSI ONpEesieTcsi M0 HOPMaM
(«AspoxHHAMHYEeCKHH pacueT KOTeNbHBIX YCTaHOBOK», 1. 2—10).

rae Ry — ko3pQHUHEHT, YUHUTHI- | . |
!
!
|

Tabauya 11.3. KoshdunuenTn conpoTHsieHHS 6aTapeAHHX NHKJIOHOB

Kosdpdbuanmeny
Tan GarapefiHOro BHKJOHa CONpoOTH=
BJIeHASA
BLY — ¢ nojayynuTOYHHM 3aKpydYMBaHHEM INOTOKa THOA «DHep- 110
TOYronb»
BIIPH — ¢ 3akpyunBalomuMn jgonarkaMu ¢ Ge3yAapHHM BXOJOM 65; 80
BII kxoncrpyknuu IIKTH c snementamu amamerpom 500 MM ¢ ge- 130
THIPEX3aXOAHHM 3aKPYyYHBaTejieM IOTOKA
Panee ycranagaupaomuecs Bl ¢ sneMentTaMu, EMeIOIUHMH Jaona- 90
TOYHHIl anmapaT THNA «PO3eTKa®
To xe ¢ sneMeHTaMH, HMEIOMMMH ABYXXOAOBHIE 3aKDYUHBAIOIHE 85
BHTKH THIIA «BHHT»
8+ 219
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Tabauya 11.4. KosddunueHnT CONpoTHBACHHS NHKJIOHOB
pasHLX THNOB

Ten unknoHa cggggﬁ!ﬂsnn“e%?ﬂ
IH-11 245
I[H-15 155
[IH-24 75
Koncrpyknusa LIKTH 100
IMC-27 45
J1-49 33

[azoxoppl KOTeNBLHBIX arperaToB HMMelOT, KaK NpaBujo, Gojablioe
ceueHHWe H CpaBHHTeNbHO HebGonbmyio jpauHy. [lostomy npH Hckyc-
CTBEHHOH TATe H CKOPOCTSAX NPOAYKTOB CropaHHsi, MeHbLIHX 25 M/c,
B yueOHBIX pacyeTaX YYHTHIBAIOTCS TOJBKO MECTHBHIE CONpPOTHUBJEHHS,
onpenensieMule no ¢gopmyae (11.3).

MecTHBe CONPOTHB/IEHUS Fa30BOTO U BO3LYIIHOTO TPaKTa KOTeJNb-
HOTO arperaTta NpeiCTaBJASIOT COO0H NMOBOPOTHI, pa3BeTBJEHHs, H3Me-
HeHUsl ceueHHs, wubepsl. KosdhduuueHT MecTHOrO CONPOTHBJEHHS
B ¢dopmyae (11.3) onpenensiercsi B 3aBUCHMOCTH OT (OpMEI conmpo-
THBJIEHHS.

[a3oxonel Ha ydacTKe BO3]yXONOJOTpeBaTeJb — 30JI0YJOBHTENb
pacCYHTHIBAIOTCA N0 pacXoiy H TeMIepaType YXONSIIHX rasoB (3a
BO3LYyXONOJOrpeBaTe/NieM), MPHHSATHIM H3 TENMJOBOTO pacueTa KOTJIO-
arpera'ra.[l‘aaoxog_l?l/ Ha yd4acTKe 30JI0YJOBUTeNb — JHIMOCOC H 3a
JBIMOCOCOM PpacCYHTHIBAIOTCS MO PacXofy H TeMiepaType NPOAYKTOB
cropanusi y JIwiMococa.) [IpH OTCYTCTBHHM 30JI0yJNOBUTENEH Ta30XoJ
OT BO3AYXOMOXOTrpeBaTeds A0 AbIMOCOCA PACCYMTHBAETCHA II0 PACXOAY
rasa y AeIMOcoca.

Pacxon nponykToB cropaHus (M?/c) y awiMococa

Va= By (Ve.yx+ Aav?) 2228 (11.17)
rie B, — pacuersm#i pacxox TtomauBa, Kr/c uan wm/c; Vi gx—
0o0bEM MNPONYKTOB CropaHHsi 3a BO3AYXONojorpesateseM, MS/Kr Hau
v*/M®; Aa — npucoc BosgyXa B rasoxonax 3a BO3AYXOIOKOrpeBarte-
JeM, npuHHMaercs mo Ta6a. 3.1; VO — Teopernueckoe KOJHYECTBO
Bo3nyxa, M)/kr uam M®/m®; ¥, — TemmepaTypa MPOLYKTOB CropaHms
Y JBIMOCOCA, IpHHHUMAETCS pAaBHOH TeMIeparype yXouasmuXx rasos, °C.

B cBSi3H ¢ TeM YTO CONPOTHBJEHHE I'a30BOr0 ¥ BO3AYIIHOTO TPaKTa
KOTJIOarperara 3aBHCHT OT KBafipaTta cKopoctd [eMm. dopmyay (11.3) ],
BHIOGOp MJIOMIAKH MOMEepPeYHOro CeYeHHusi rasoBO3LYXONPOBOJOB CAEAYET
NPOU3BOJHUTDL IPH 3KOHOMHYECKOH CKOPOCTH TOTOKA. DKOHOMHYECKOH
CKOpPOCTbIO HashiBaeTCsi TaKafl, MpH KOTOpPOH# cyMMapHbe 3KCINAyaTa-
IHOHHBIE 3aTpaThl MHUHHMAJbHHL.

DKOHOMHYECKAsi CKOPOCTh MPOLYKTOB CrOpaHHs U BO3AYXa B CTaJb-
HBIX ra30BO3AYXONPOBOJAX B3aBUCHT OT HX KOHOHUrypauuu ¥ KOH-
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Ta6ruya 11.5. Tlpn6aukeHHbe 3HAYEHHST SKOHOMHUYECKOH CKOPOCTH

B rasoBO3AYyXOMPOBOAAX KOTEJbHBHIX arperaros ¢ HaJAyBOM

H ypaBHOBELICHHOH TATOH

XapaKTepHCTHKa Yy4YacTKa

DKOHOMHYECKAS CKOPOCThb, M/C

VaensHuA KO- l'asonposozm,
HHLHEHT MEeCTHHX Pacxog BO3/1Y XONPOBOAK Bosgyxonpo- Bosayxo-
COMPOTHBJEHH no ORHOMY npu fr g ~ 200°C,| somu npH npOBOAH
P rasoBospy xo- i ° t, . ~400°C, | xomopuoro
IR nposony, fy =~ 30°C, r. B ) BO3JYyXa
I u*/c BO3lYXONDPOBOAH £, =~ 30°C
ropsiyero AyTsa M
100—200 8—10 11—13 —
0,1 10—20 11,6—13,5 17—19 8—9
2 16—18 — 11—12
100—200 9—11 12—14 7
0,07 10—20 13—16 18—20 9—10
2 17—19 — 12—13
100—200 10—12 15—17 7—8,5
0,04 10-—20 156—17 22—24 10—11
2 19—22 — 15
100—200 14—17 19—23 9—11
0,02 1020 18—21 25—28 12—14
2 21—24 — 15
0,01 100—200 17—20 24—28 11—12
2—20 20—23 29—32 14—16
[Tpamele yuacTkn 24—26 33—36 16—18
rasoBO3LYXONpOBO- JlioGoit
A0B

[IppmMmeuanne: fy — TeMnmepaTypa Bo3Jyxa Ha BXoJe B BeHTHJSATOP.

CTPYKIIHH, MOIIHOCTH KOTeJbHOH YCTaHOBKH, rpaduka mnorpebieHHS
TEIJIOTbl, YKOHOMHYHOCTH TATOAYTbEBLIX YCTPOHCTB, TeMmepaTypH
IOTOKa, CTOMMOCTH OCODYNOBAaHHSI H 3JIEKTPOSHEPrHM M JAPYTHX
¢pakTopoB.

[Ipu6uxkeHHble 3HaYeHHS KOHOMHYECKOHA CKOpPOCTH, PEeKOMEeHAY-
eMble HODMaTHBHBIM METOJIOM, NpHBeAeHH B Tabja. 11.5. DkoHoMmH-
YeCKHe CKOPOCTH AJIS MapOBLHIX H BOAOIPeHHHX KOTJIOB, paboTalomux
C «HagnyBom», mnpuHHMaoTci Ha 10 % Gousbmie mnpuUBENEHHBIX
B taba. 11.5.

KoadhdHHeHAT CONPOTHBIGHHS IS BCeX NMOBOPOTOB B KaHaJjle MOJA-
CYMTHIBaeTCAd MO oOueH dopmyie

T = KaleBC, (11.18)
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Puc. 11.5. 3nauenue npoussesenuss K,L, 417 NOBOPOTOB rasoBO3LyXONPOBONOB:

a — s oTBofoB (I) W CBapHBIX KOJeHbeB (COCTaBHBIX MOBOPOTOB) (2); 6 — JJs
KOJIEHLeB C 3aKpYIVIEHHBIMH KpPOMKaMH

ler =rg=rn2—r.=rnrtr =0, 8 —r__=r, s=0,83( + 0,6)_

BH BH H BH

rae L, — HCXORHBIA KO3DdHIMEHT COMPOTUBJIEHHSI MOBOPOTA, 3aBHCH-
muii ot GOPMH H OTHOCHTEJNBHHOH KPHUBH3HH ero; K, — Koaddu-
HMEHT, YYUTHIBAIOMMH BJAUSHYEE [EPOXOBATOCTH CTEHOK; NPH OOBIYHOH
IIEPOXOBATOCTH CTEHOK I'a30BO3]yXONMPOBOAOB KOT/IA CpelHee 3Haye-
nue K, npuHHMaercs paBHbIM 1,3 ans oTBOROB M 1,2 mjs KOJIEHbEB;
npoussenenne KL, 151 OTBOAOB U KOJIEHbEB C 3aKPYIJIeHHBIMH KPOM-
KaMu onpezgeasiercs no puc. 11.5; nias konennes 6e3 3akpyrJaeHus Kpo-
MoK K, §, = 1,4; B — KoapdunuenT, onpenensieMuii B 3aBHCHMOCTH OT
yIJa 10BOPOTa MO COOTBETCTBYIOleH KpuBO# Ha puc. 11.6; npH yrae
nosopota 90° B = 1; C — K03¢{pHuHEHT, OnpeeasieMblil 115 OTBOJOB
H KOJIeHbeB C 3aKpyrJieHHeM KPOMOK B 3aBHCHMOCTH OT OTHOLIEHHSH
pasMepoB nonepeyHoro ceueHus a/b (rae a — nepneHAUKYJSAPHHIA
K IJOCKOCTH [OBOPOTA pasMep) MmO COOTBETCTBYIOIeH KPHBOH Ha
puc. 11.7; npu KpyIJiom HJIH KBaAPaTHOM nonepevHoM ceyeHuu C = 1;
JJI51 KOoJIeHbeB ¢ OcTpeiMH Kpomkamu C = | npu BceX sHaueHHsX a/b.

IMpoussenenune K,fo i KOJIeHbeB C H3MEHEHHEM CedeHHU s onpese-
Jasiercsd mo pucC. 11.8 B 3aBUCHMOCTH OT OTHOIIEHH S BHIXOHOT'O H BXOJ-
HOT'O CEeYeHHH.

ConpoTHBJIEHHS YYacTKOB Tras3oBO3JYILIHOIO TPaKTa NPH pE3KHX
H3MeHEHHAX ceueHHs onpexpensierca no ¢opmyse (11.3), a Koapdu-
IIHEHT MECTHOTO CONPOTHBJEHHS — mo puc. 11.4. CKopocTs mponyk-
TOB CcropaHusi (BO3fyXa) NOACYHTHIBAETCH II0 MEHbILEMY CEUEHHIO.

Kosdpduuuent conpotusienus aupdysopa, OTHeCeHHHA K BXOIHOH
(nauGosbmielt) ckopocTH, onpenenasierc no popmyJie

Cn = Pplanxs (11.19)

rae Loy — KO3GOIHIHEHT CONPOTHBJIEHHS, COOTBETCTBYIOIHA PE3KOMY
YBEJMYEHHIO CeUeHHs, omnpejenseMbit no pHc. 11.4 B 3aBHCHMOCTH
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Puc. 11.6. ITonpaBounui Ko- Puc. 11.7. TlonpaBounnit ko3dpbHLUHEHT
sppHUIHEHT K  CONMpOTHBIe- K COMDOTHBJEHHIO MOBOPOTOB, 3aBHCHA-
HHI0O  TNOBODOTOB,  3aBHCH- ik oT GOpPMH CedeHHS
WHA OT yrJa moBOpoOTa 1 — ans oTBOROB ¢ R/b < 2,0 H KosleHbeB ¢
1 — ;ns OTBOAKOB H KoJieHbes ¢ 8a- SaKpyrJienHeM KpOMOK; 2 — AJist OTBOROB C
KpyriieyHeM KpPOMOK; 2 — nJada R/b > 2,0; 3 — Rns KoneHpes ¢ OCTPHIMH
KOJleMbeB ¢ OCTDHMH KDOMKaMH KPOMKaMH

OT OTHOIIEHHS HayaJbHOrO H KOHEYHOro ceueHuit audpdysopa; ¢, —
KO3(HUIHeHT MOJHOTH yjaapa, onpeneasercd no puc. 11.9.
KosddHpenT cONpPOTHBJNEHHS IIOCKOTO HJH TNHPaMHJAJbHOIO
JHpdy3opa, YCTaHOBJEHHOI'O IOc/ieé BEHTHJATOPA, Onpeaeiasiercs
no puc. 11.10 B saBHcHMOCTH OT cTemeHH paclIHpeHHs (OTHOLIEHHS

K, :
1)0 A™0 j
——
08
R/F,
06 45 50

TN

04 L
A

0
0205 1 15 2 25

Puc. 11.8. 3nauenus npoussenenusi K A§0 ANl KOJIEeHbeB C 3aKpyrJjeHHeM KpOMOK
Fy, Fy — 8x0nH0¢ B BLXOABOE CeYeHHe KOJCHA
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Prc. 11.9. Kospduuuenr conpornsnenns auddysopa B mpamoM Kaxade
Yron packpuatks Ruddysopa o onpeaensiercs paBeHCTBOM tg -%‘-= b’T—tb.L; AJAS NEPaMH-

gansHux AHGDYsopoB yros pacKpHTES onpefiesisercs B NJOCKOCTH cOOTBercTByiomelt. rpanmu;
NPH HepaBHHX Yriaax pacKpHTHA (¢ B B) @ . onpefeasercsa no GoabmeMmy yray; gas gubdysopa

C IepexOfOM ¢ Kpyra Ha NPAMOYroJbHHK (HJH KBagpar) K HaoG6opor B dopmyay Ans onpene-
JeHHs tg —‘;'— BMECTO CTOPOHH NPSIMOYroJIbHEKa MOAcTaBjstercs sHavenHe 2 V F/R, rae F —
Aanowagb NPAMOYrodbHHKA; sHadeHHe cpp NpH 3TOM oNpefensieTcss No KpHBof 2

I — KoEEuecKHe B mAocKHe REbDYysopH; 2 — nHpaMEgaabHENe aubdysopH

BHIXOXHOIO M BXORHOTO cedeHu#t) nuddysopa H Oe3pasmepHoil

naunH ero Uy f.
Ha puc. 11.11 noxkasann HauGojee THNHYHBE BXOAH B ILIMOBHE

TPYOH NPOMHILIEHHHX H OTONHTEJNbHBIX KOTEJNLHHIX X HX K03pdu-
IIMEHTHE MECTHOT'O CONPOTHBJEHHU S (CKOPOCTH OTHECEHH K TOABOASIIEMY
rasoxony). .

ComnporubJienne KHIMOBOH TPYGH CKJAaAbIBAETCH M3 CONPOTHBJEHHS
TPEHHUSI H TNOTEPH OT ABHIKEHHS NMOTOKA C BRIXOAHOH cKopocthio. IIpH

0.6 —— &«Q “}0’1/”
W / }c;’/“
% ¢ e
04t A1 A 2
' s /&ﬁ
a3 "
(<t()
0.2 y 1//,//6‘5_
0,1 yl /r / fg_'
125 L

Ll
15 20 25 30 35 40

Prc. 11.10. KospdpHIHeHT CONPOTHBIEHHS NPSMOJHHEAHHX Audpdysopos, ycranos-
JIEHHHX 33 BEHTHJISTOPOM BRJH JHLIMOCOCOM
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Puc. 11.11. Iloko/npHast yacTh ALIMOBHX TPY6: @ — ceyeHHe BXOJa B XKeJjie306eTOHHEIE
H KHpNHYHLE TPYOb; 6 — TO Xe, B KHPNHYHHE TPYOLl; 6 — IOKOJBL C ABYCTOPOHHHM
NOJABOJAOM Ta3oxofoB; & — ILOKOJb ¢ MOJABOAOM OJHHOYHOFO rasoxoja

0,9h

OTCYTCTBHH JAaHHBIX O KOHCTPYKUHH TpYyObl CONpPOTUBJEHHE TpPEHHS
(B mackansix) ompepessiercs no NPHOMHKEHHOH dopmyJe
A W

Tle W, — CKOpOCTh, M/C, B BBLIXOJHOM CEYeHHH TPYOH, MOACYHTH-
BaeTCs MO JHaMeTPY BHIXOJHOTO cedeHH s TPYOH dy; A — KoapPHIHEHT
CONPOTHBJEHHA TPeHHUS A GETOHHLIX H KHPNHYHBIX TPYO, NPHUHH-
maetcs A = 0,05; ans crajapHHIX TPYO auamerpoM do > 2 M A =
= 0,015; ampudy, < 2mA = 0,02, { — yKJIOH TPYOHI IO BHYTPEHHEH
o6pasymwomef, npuHHMaeTcd paBHbIM 0,02; p — IJIOTHOCTh MPOAYKTOB
CrOpaHHUf, ONpenesieTcs N0 TeMIepatype y AniMococa (OXJaxaeHHe
NPOAYKTOB CrOPaHUs B ALIMOBON TPpyGe He YUHTHIBaeTCH).
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Ta3oBele TPAKTH KOTEJNbHBIX YCTAaHOBOK COCTOSIT He TOJILKO M3
paccMOTpPeHHBIX conpoTuBJaeHUH. OnHakO npu YueOHBIX pacyeTax
rasoBOro TpakTa yYHUTHIBAIOTCS TOJNbKO CONPOTHBJEHHSA €ro OTAeNbHEX
3JIEMEHTOB, PACCMOTPEHHBIE BHIIIE.

[Ipn BBHIOOpPE Tra30BO3AYIIHOTO TPaKTa KOTeJbHOH YCTaHOBKH
cepbe3HOe BHUMaHHE JOJKHO YIeJAATbCS PalHOHaJbHOH KOMIOHOBKE
H TPaccCHPOBKE ra30BO31YyXONpPOBOAOB. CxeMa IrasoBoro u BO3YLIHOTO
TPaKTa J0JxkHa ORITh IPOCTOH H CNOCOGCTBOBATL NMOBHILIEHHIO HAJEX-
HOCTH H 3KOHOMHYHOCTH paboThl yCTaHOBKH. B cBfI3M ¢ 3TUM jaxe
B YCTaHOBKaX MaJ/iOH MOIIHOCTH PEKOMEHAyeTcsl MPHMEeHATb HHIHBU-
AYaJbHYI0O KOMIIOHOBKY XBOCTOBHIX I[I0BEpXHOCTEH Harpesa, 30J10-
VJIOBHTEJEH H TACOAYTHEBHIX YCTPOHCTB 6€3 OTBOAHBIX a30XOJO0B
H COeNUHHUTENbHBIX KOJJIEKTODOB.

CxeMa U pacnoJioXKeHHe Tra30BO3LYXONPOBONOB JOJKHHI BHIOH-
paTbcsl TakK, 4YTOOH CONPOTHBJEHHE TPAKTA OBLJIO MHHHMAaJbHBIM TpPH
ONTHMa/bHHIX CKOPOCTAX NOTOKAa. Kak mpeumyllecTBeHHHIE Ha INpO-
TAXEHHEIX NPAMHX Y4acTKaX PEKOMEHAYIOTCSI I'a30BO3AYXOINPOBOJH
KPYIJIOT'O cedeHHs, TaK Kak Ha UX HU3rOTOBJEHHE PACXOAYeTCs MEHbIle
MeTanna H H30JAUHH [0 CPABHEHHIO C ra30BO3AYXONPOBOJAAMH KBa-
JpaTHOro, H 0COGEHHO NPSIMOYTO/LHOrO, CceueHHs. ['a30X0 bl NapoBLIX
M BOAOTPEHHHIX KOTJIOB, pabOTaloliMX Ha B3PHBOONACHHX TONJIHBAX
(Topd, MasyT, NPHPOAHBIA 'a3), He NOJKHbBI HMEThb YYacTKOB, B KOTO-
PHIX BO3MOXKHBI OTJIOKE€HUSI HECTOPEBIIHX YaCTHIl U/ CaXH, 4 TaKxKe
3aCTOHHBIX, IJIOXO0 BEHTHJHPYeMbIX 30H. TakKuUMH yvyacTKaMmH vauie
BCEr0 SIBJSAIOTCA COEIUHHTENbHBIE KOopo6a M MEepeMHUKH, Jexaliue
BHE OCHOBHOro notoka. IIpH ycTpoificTBe 06XONHHIX ra3oXOA0OB, Ha-
NpABJAAIOMKX MNPOAYKTH CropaHHsi MHMO IIOBEPXHOCTH HAarpena,
30JI0YJIOBUTEJNSI HJIM OCOOEHHO JAbIMOCOCA, PEKOMEHJAYeTcs MOCJaeRo-
BaTeJbHAasl YCTAHOBKA JABYX IJIOTHBIX IIHOEpOB Ha NPSAMHX Yy4acTKax
C BO3MOXKHO MeHbIIEH CKOpPOCTbIO IOTOKA.

B MecTax peskHX NOBOPOTOB IOTOKAa JJIf YaCTHYHOrO YJaBJHBa-
HHSA 30JIBI HHOTAA YCTpauBalT OyHKepa (HanpHMep, MOJ XBOCTOBHIMH
NOBEPXHOCTAMH HarpeBa). ONHAaKO 3TO TNPUBOAUT K YCJIOXHEHHIO
YCJIOBHH SKCIJIyaTalnuu H He ofecneynBaeT 3()$EKTHBHOIO YJaBJIHBa-
HHSA JieTyued 30Jnu. [lo3ToMy ycTaHoBKa OYHKEpOB IMOJ pPe3KHMH IIO-
BOPOTaMU HE PEKOMEHAYEeTCs.

Ilpn TpaHCHOPTHPOBKE 3aNblICHHBIX INPOAYKTOB CropaHHs CKO-
POCTb HX Ha NMPOTAMKEHHBIX MOPU3OHTANbHBIX Y4acTKax ROJKHA OBITb
He MeHee 7—8 M/c BO H36exkaHHe OTJIOXKEHHS 30Jbl. IIpH CXXHUraHuu
TOIJIUB, UMEOINX abpa3uBHYIO 304y, CKOPOCTh Ha y4acTKe JO 30J10-
YJIOBUTEJIA HE J0JKHA npeBumath 12—15 m/c piasti npenoTBpameHus
MHTEHCHBHOIO M3HOCA TPaKTa.

CyMMapHOe CONpOTHBJIEHHE [d30BOr0 TpakKTd NPH ypaBHOBELIEH-
Ho#t Ttare ([la)

AH = [EAky (1 4 p) 4 SAh,) Mpl%@, (11.21)

rie 2 Ah; — cyMma CONpDOTHBJAEHHH ra3oBOro TpaKTa A0 30J10YJO-
Butenasa, Ila; p — Mmaccopas KOHIEHTpAauHsa 30Ju B NPOAYKTax Cro-
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Puc. 11.12. Tlonpasountiit kos(ouunedt M, u camorsra h; (a1s1 BO3Ayxa ompefie-
Jsiercsl N0 IITPHXOBOH JHHHH A)

paHus, Kr/Kr (BHOCHTCSl, €CJH YUYHTHIBAJachb NPH TENJOBOM pacuere
KoTsa); 2Ah, — CyMMapHOe CONPOTHBJICHHE TpaKTa IOCJe 30J10-
yJoBHTEJIs H camoro sonoynosutens, [la; M, = p/1,293 — no-
npaBKa Ha pasHHULY IUIOTHOCTeH NPOAYKTOB CrOpaHHsi H CYyXOro BO3-
Ayxa, ompeaensierca no puc. 11.12; pg — Gapomerpuueckoe jabJie-
uue, [la.

[Tlepenas nosHHX AaBJeHHH nNpu ypapHoBelnenHofi TaAre (I1a)

AH, = W+ AH — H,, (11.22)

rie hy, — paspexeHHe B BepXHEH 9acTH TOMOYHOH KaMephl, NMPHHH-
maetcsi paBunM 20 [la; AH — cymmapHoe CONpOTHBJEHHE Ta30BOTO
TpakTa, [la; H, — cymMMapHas caMoTsra rasoBoro TpakTa, BKJwoyas
IAEIMOBYIO TPYOY C COOTBeTCTByIomMM 3Hakom, [la.

Camotsira (Ila) mwoboro ywacTka rasoBOro TpakTa, BKJoo4as Abl-
MOBYIO TpYyOy, NPH HCKYCCTBEHHOH Tsre onpeneasiercs mno ¢gopmyJe

273
hc=:!:Hg(1,21—PPom—). (11.23)

rae H — paccTosiHMe MO BepTHKAJH MeXAY cepelHHaMH HadaJbHOIo
H KOHEUHOrO CeUeHHH JaHHOrOo y4acTKa TpaKTa (AJs JHMOBOH TPyOH —
ee BhICOTa), M; p — abCOJIIOTHOE CpelHee JaBJieHHEe [POAYKTOB Cro-
paHudA Ha yyacTke, [1a; npu u36HTOYHOM AaBnaennu, meHbmeM 5000 I1a,
NpUHHMAETCA PpaBHBIM |; p, — IJOTHOCTb MOPOAYKTOB CropaHHs
npu Aasaexun 101 080 I'la u temneparype 273 K, kr/m®; & — cpenuss
TeMIepaTypa NPOAYKTOB CrOpaHusi Ha AaHHoM yuactke, °C; 1,21 —
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Tabauya 11.6. ConpoTupieHHe TOMOYHHX YCTPOHRCTB AJS MPOXOJA BO3AYXA

Koadpdbunuenr ConpoTusierye
H36HTKa ropeakKH HJH
Tan Tonounoro YcrpolcTea BO3YyXa pelleTKH Co
Ha BRI XOJE cJI0eM TON-
H3 TONKH nupa, [la
['asoBble w rasoMasyTHble TOpeJKH
[TonoBag ropesnka (uene.as) 1,1—1,15 200
epTHKaJbHasl 1eJeBasi ropejka 1,1—1,15 175
'M-2,5 1,1 800
FM-4,5 1,1 900
'M-7 1,1 “1100
'M-10 1,1 1600
['MII-16 (conporuBieHne NpHBELEHO MO Mep- 1,1 4000
BHYHOMY BO31YXY)
MI-1,5mM, 'MI'-2m, I'MI-4M, 'MI-bM 1,15 1200
PI'MI-4 1,1 1000
PI'MI-6,5 u PITMI-7 1,1 1800
PI'MI-10 1,1- 1050
PIMI’-20 1,1 1500
PI'MI'-30 1,1 2500
Tonku AAA clN0EBOro CKHTaHHS
Tonku ¢ uenunoit pemerxoit (antpauutei AM 1,5—1,6 1000
u AC, A" = 0,5)
Tonku ¢ nHeBMOMeXaHH4YeCKHMH 3a6pachl- 1,3—1,4 500
BaTEJISIMH H pelleTKOH o6paTHOro xoxa '
TonKH CKODOCTHOTO TOPEHHS NS CXKHIAHHS:
py6nenoft menn, WP = 50 % 1,2 700
nposé(;u;/nux OTXOROB H ONMHJOK, WP = 1,3 1000
- 0

-—r

IJIOTHOCTb HAPY>KHOro BO3Ayxa npH AaBaenuu 101 080 Ila u rem-
nepatype 293 K.

[Ipn yuye6HOM pacuere BO3AYILHOTO TPaKTa KOTENbHOH YCTaHOBKH
IPHHATHL CJAEAYIOLHe YIPOLIEHUS:

IJ11 CepHHHLIX MapoOBHIX H BOJOrPEHHBIX KOTJOB pacdeTr cOIpo-
THBJIEHHH He NPOU3BOAMUTCA H CYMMAapHBIA Nepernaj NOJHLIX JaBJEeHHH
0 BO3LYIIHOMY TpPaKTy NpUHHUMaerca mno Ttaba. 11.1, 11.2;

IJi1 OCTaJbHBIX KOTJIOArperatoB CONPOTHBJEHHE TOIOYHEIX YCT-
poicTB IpuUHHMAaeTcsd o Tabna. 11.6; comnpoTHBJIeHHe OTIENbHBIX
3JIEeMEHTOB BO3JAYIIHOTO TpaKTa pacCYHTHIBaeTcsl MO ¢opmyam,
NPHBEIEHHEIM Bblllle [JI 3JIEMEHTOB TpaKTa NPOLYKTOB CrOpaHMs;
CONPOTHBJIEHHE BO31YXONOJOrpeBaTesisi IO BO3AYLUIHOH CTOpPOHE IIpH
NONepEeYHOM OMBIBAHHHM KODHUJOPHBIX MM MIaXMaTHLIX NYYKOB pac-
cyuThiBaerca no gopmyae (11.4), a ko3pbHUHEHTH CONPOTHBIEHHA —
no dopmynam (11.6) u (11.9).

ConpotuBneHue KanopudepoB AJs TNOJIOrpeBa BO3AyXa Iepen
BO3AyXomnojporpeBaresneM H3 TPpy6oK auamerpom 12 u 16 MM c mposo-

JOUHBIM OpebGpeHueM onpefenserca mo dopmyue (I1a)
Ak = 1,12,c4 Ahyp, (11.24)

228

s Drexrponnas 6ubimoreka http:/tgv.khstu.ru/



Prc. 11.13. Conpotusienne KanopHde- Cop
pos BTHU-TOM3 fla (AR, .
1 — Kanopudpepd BTH-TIM3-11 nuamerpoM oy,
16w 2 — B'rlflx-;rinﬁs-m nuamerpon 90 b ~] .
80|—09 = A
rie Ahy, — [OTEPA  JaBJIEHHA 0_40 80 120 //
Ha ofMH psi Tpy6 nyuka, [la, 70 /
onpemensiercs mno puc. 11.13; g /]
Cy — KOIDMHIHENT, YUHTHIBAIO- 14/
mui ¢GU3HYecKHe  XapakrepH- 50 / 2
CTHKH BO3JyXa, ompejengerca y,
no pwuc. 11.13; 2, — yucao ps-
0B Tpy6 1m0 XORY BO3AyXa; 3g /.
1,1 — KO3(ppHIHEHT, YUHTHIBAIO- //
muft sarpsisHenHe mopepxHoctH 0 X
ILMHKOBBLIM IIPHIIOEM. 10 W
[Ipp pacuyere BO3AYIIHOTO 4 5 6 7 8 9 10 11wt

TpakTa pacxof Bo3nyxa {M°/c)
onpepensiercsa no ¢opmyse

Vs = BV (cts — Aty — Aty + Agy) 2E2 - (11.25)
rie Bp — pacueTHh pacxXofi TOMJIHBA, Kr/C HJH m3/c; V°® — Teope-
THYeCKOE KOJHYecTBO Bo3nyxa, MY/kr uam M3/M% Aa, u Aoy, —
IPHCOCH BO3XYXa B TONKE H CHCTEME NbLIENPHTOTOBNEHHS; Algy —
mpHcOoC BO3AYXa B BO3AYXONOJOTpeBarene, NpH pacuere pacxoAa
ropsuyero BO3Ayxa (mocie BO3AYXOMOJOrpeBaTess) MNPHHUMAETCH
Aoy, = 0; ¢, — TeMnepaTypa BO31yXa, JAJfl XOJOAHOrO BO3AYyXa
npuHuMaercs fp = 30 °C, A1s ropsiyero BO3AyXa fp = I s

[Ipu peuHpKyJ/sIUHH YacTH rOpSYEro BO3AYyXa B BO3AyXONoOnOrpe-
BaTesie 6e3 CrenMalbLHOrOo BEHTHJISITOpA pacxoj BO3AyXa yepe3 BeH-
THaATOp (M3/C) C yYyeToM pemHpKYJIsIHH

£+ 273
273 °
(11.26)

rae fpg — OTHOCHTEJLHOE KOJIMYECTBO PEUHPKYJIHPYIOUEro rops-
gero BO3AyXd, OmpeessieMoe B TEMJOBOM pacyere BO3RYXONOAOTpe-
BaTeNs; {5, — TEMIEpPATypa MOJOTrPETOro B pe3ysbTaTe pPenHpKYyJIs-
uMH Bosnyxa, °C.

Ha sTOT pacxof BO3AyXa DPACCYMTLIBAETCS BO3XYXONMPOBOA OT
BEHTHJIATOPA A0 BO3LYXONOJAOrpEBATE]s] M Y4aCTOK BCACBHIBAIOLLETO
BO3YXONPOBOAA TOCJE BBOJA PELUPKYAHpYyiomero Bo3ayxa. Ocraib-
Hasi 4yacTb BCacChIBAIOIEro BO3AYXONpPOBOAA PACCYMTHIBAETCA Ha pac-
X0J, XOJIOAHOrO BO31yX4d.

Tlepenan MOMHHIX JlaBJ€HHH 1O BO3AymEOMY Tpakty (I1a)
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rie AH — cyMMapHOe CONpPOTHBJIEHHE BO3AYIUIHOro Tpakra, Ila;
H, — camoTtdra, yYHTHIBaeTCsi TOJbKO IJf BO3LAYXOIOAOTpEeBaTE/s
M BCEro BO3AYXONpPOBOAA ropsuyero Bo3ayxa (npu yue6HbIX pacyerax
npunumaercsi H, — 0); Ay — paspexeHHe B TOIKEe Ha YpOBHE BBOAA
BO3JlyXa, onpepenasierca no ¢opmyJie

Lh;__—'f h:+ 0,95H ‘) (11.28)
rae H' — paccrosinue 1o BepTHKAJIH MEXAY BBICIIEA TOYKOH CeYeHHs

BRIXOJla Fa30B H3 TONKH H CPEeXMHOI ceuyeHHUs BBOZA BO3AyXa B TOI-
KY, M.

11.2. BBIBOP AOBIMOCOCA U BEHTUJIATOPA

[Tpon3BOAUTENBHOCTBIO ABIMOCOCA (BEHTHJAATOPA) HA3KIBAIOT 06BEM
nepeMelliaeMuX MallMHOM NMPOAYKTOB CropaHus (Bo3NyXa) B €NHHHILY
BpemeHH. HeoOxonumas pacueTHass IPOH3BOAMTENLHOCTH JBIMOCOCA
(BeHTHAATOPA) ONpeleNseTcs C Y4eTOM YCJOBHH BCAackIBaHHA, T. €.
U30BITOYHOTO JABJIEHHSI MJH paspekeHuss U TeMIepatryphl mnepefn
MalI{HOH, U NpejcTapjasieT cO00H NeHCTBHUTE/JbHBIE OOBEMHI NMPOAYK-
TOB CrOpaHHsi MJH BO31yXa, KOTOPHIE JOJIKEH lepeMeniath AhIMOCOC

(BEHTHJIATOD).
Pacuernas npousBoiuTeqbHOCTL (M%/4)
101 080
Qp = PV —;—-3600, - (11.29)

rie V — pacxox mNpOAYKTOB cropaHusi, olpeje/seMuil mo ¢op-
myae (11.17) ans awiMococa, WM pacxoi BO3AyXa, oNpeAessieMblil 1O
dopmyse (11.25) npu ¢, = 30°C A1 JAyTHEBOrO BEHTHJATOPA;
f, — KoabdbunueHT 3amaca Mo NPOH3BOLUTEILHOCTH, IpHHHMAeMbIi
u3 Taba. 11.7; hg — OGapomeTpHYecKoe JaBJieHHE B MeCTe YCTAHOBKH
MAaIlHHBL.

PacuetHoe moJsiHoe jaBieHHe (MM BOJA. CT.), KOTOpOe JOJIXKEH
CO34aBaTb JbIMOcOC (BEHTHJSTOP), ompejessieTcss N0 QopmyJe

(Ho= Ba AHL/9,81, (11.30)

rae B, — KoadbdbunHeHT 3anaca nNo Hanopy, NnpUuHuMaeTcs u3 taba. 11.7;
AH, — nepenaj mNOMHEIX AaBJEHHH B Ta3oBoM TpakKTe, omnpejesse-

Tabauya 11.7. KoadduuuenTn 3anaca npH BeGOPe AHMOCOCOB
H IYTbeBHX BeHTHAATOPOB, pekomenpyembie CHuIl [1-35-76

Ko3 dduuuentT sanaca
MomHocTs naposoro
HJIH BOAOTpefHOro N0 NMpOH3BOAHTENBLHOCTH 3o Hanopy
KOoTJIa, MBT
JAHMOCOCH BeHTHJAATOPH JHMOCOCH BeHTHJIATODH
_Jo 174 1,05 1,05 11 1,1
Bonee 17,4 1,1 1,05 1,1 1,1
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MEIA s AeiMococa mo dopmynae (11.22), a ans BeHTHIATOpPa MO
¢opmyae (11.27).

B cBsA3H ¢ TeM 4TO HanopHBIe XapaKTEPHCTHKH MAUIHH, NPUBOAHU-
MBIE B KaraJjiorax, COCTaBJieHH Ajs pabOThl Ha BO3AyXe NpH abco-
qiotHoM JasyeHud 101 080 [la, meo6xonumMo MosHOe pacueTHOe HaB-
JleHHe IIpHBECTH K YCJOBHfIM, YKa3aHHRIM B Kartajore, no dopmy.e
(MM BOR. CT.)

np 1,293 273 4+t 101080
Hy" = Po Hp 273+ txap hs

Tie P, — MJIOTHOCTh NepeMemaemunx rasoB npu 0°C u 101 080 IIa,
Kr/™M®; {-— TeMmeparypa NpOIYKTOB cropanusi (Bo3ayxa) mnepen
MalWMHOH, °C; fyq, — TEMOEpaTypa, A/ KOTOPOH cOcTaBJieHa NpH-
BeJleHHas B KaraJiore HanopHas XapaKTepHCTHKA.

Buifop JAriMococa (BeHTHJsiTOpa) cJaenyer NPOM3BOAUTL TaxK,

yToGhl TOYKA ¢ mapamerpame Q, u Hp® pacmnonaranace Ha HanopHo#
XapAKTepHCTHKe, NpHBeAeHHON B KataJsore, B 3oHe KIIJ] He meHnme
90 % MakCHMAaJbLHOTO 3HAYeHHS.

Momuoctes (kBT1), norpebiasgemas AbBIMOCOCOM (BEHTHJSTOPOM),
onpefieasercs no dopmyJe

(11.31)

N = QY  po 273+ trap g (11.32)
193670 1,293 2734+¢ 101080’ )

rAe 1, — KIIJ mamunm B paGoyeli Touke, onpeaesseMbld MO Hamop-
HOH XapaKTepHCTHKe, NpHBeIeHHOH B KaraJjore, % .

Pacyernas momHocTh sJekTpoABurarens (kBt) omnpenensercs
no norpebiasieMoii MOWLHOCTH ¢ Ko>ppuuHeHTOM 3anaca P, = 1,05:

Ny = Nps. (11.33)

SeKTpoABHraTeNb BhIOHpaeTcss MO MOWHOCTH N, H3 Inepeunsd

TRII™aOTO "Dl";.' NAVAMATITTIADAITIILTY SADNTTAM_IZAaTNTNADRLITO ITOM
AMDILL Alvdivil, HMAULVI\:HAUDULL“DI.A DRI LUWVIVL EL DL VAV LY.

BriGop TArofyTheBhIX MaUlHH OKAashIBAeT CYIECTBEHHOE BJIHSHHE
Ha MOULIHOCTb H 3KOHOMHYHOCTb pPaboOTBl KOTEJHLHOH YCTAaHOBKH.
YBe/IHYeHHE CONPOTHBJEHHS [a30BOr0 HJH BO3AYLUIHOTO TPAKTa IO
CPaBHEHHIO C PaCYeTHHIMH 3HAYEHHSMH INPHBOAHT K CHHIXKEHHIO NpO-
H3BOAHTEJNLHOCTH TATOAYTbEBLIX MAIHH, T.€. K HEJOCTATKYy TATH HJH
BO3ZlyXa H YMEHbUIEHHI0O MOIIHOCTH NApOBOr0 HJH BOAOI'PEHHOro
KOTJIa.

11.3. BBIBOP ITMTATEJIbHBIX HACOCOB

[IuratenpHble YyCcTpOHCTBA SABJAIOTCA OTBETCTBEHHBIMH 3JIEMEH-
TaMH KOTeJbLHOH YCTAaHOBKH, ofecrneduHBass 6e30MacHOCTb ee 3KCIya-
tapuHi. [lpaBuna [ocroprexnazsopa NpexbABASAIOT Pl TpeGoOBaHHHA
K MHTATeJbHBIM YCTPOHCTBAM.

[IurarenpHBle yCTPOACTBA JOJ/KHBI HMeTb MNacHOpPT 3aBORA-H3ro-
TOBHTENA H obecledHBATh HEOOXOJHMMBIH pacxXoj MHTATEJbHOH BOJH
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NpH JaBJIeHHH, COOTBETCTBYIOIIEM IIOJHOMY OTKPBHITHIO paGouHX
NpefloXpaHHTEeJLHBIX KJalNaHOB, YCTAHOBJEHHHIX HAa MapoBOM KOTJe.
[logaua Bozkl B mapoBbie KOTJBI, paGoTaiouiHe NpH pas/IHYHOM AaBje-
HHH (pasHuMma B paboyux JaBjeHusX OoJee 15‘%), JOJIKHA ocylie-
CTBJATHCS OT PA3/JHYHBIX MHTATEJNbHBIX YCTPOHCTB.

[TuraTensHble Hacochl BEIOGHPAIOTCA MO MPOH3BOAUTENLHOCTH H MOJ-
HoMy Hamopy. B cootBerctBHH co CHull I1-35-76 npu omnpepeneHHH
NPOH3BOAHTELHOCTH HMHTATEJAbHREIX HACOCOB CJeAyeT YYHTHIBaTh pac-
X0l Ha NMHTaHHe BceX paGoOYHX MapoBHIX KOTJOB, HAa HelpepHBHYIO
NpOAYBKY, Ha NapOOXJaAHTe/NH, PeAYKLHOHHO-OXJaAUTEAbHEIE H OX-
JaJHTeJbHble ycTaHOBKH. IIpH 3TOM 4HC/IO H NPOH3BOAUTENbLHOCTD
IHTAaTeJbHBIX HAcOCOB BHIOHPAIOTCS ¢ TAKHM pacyeToM, 4TOOLL B CJY-
Yyae OCTaHOBKH HaHOGOJbIIEero Mo NPOH3BOAHTENHHOCTH Hacoca oOCTa-
BIIHecs1 oGecNeYHJ/IH Mofady BOALl B yKa3aHHEIX BhIlle KOJHYECTBAX.

CymmapHasi NPOH3BOIHTENLHOCTh OCHOBHHX HACOCOB JOJIXHA
6uiTh He MeHee 110 % nasaa Bcex pabGounx KoT/oB (6e3 ydera peseps-
HOTO KOTJIa) IPH HX HOMHHAJILHOH MapOMpOH3BOAHTENLHOCTH C yde-
TOM NPOAYBKH KOTJIOB H mojaud Boael B POY, mnapooxnaautenu
H OXJaguTeJbHHe ycTaHOBKH. CymMMapHas NpOH3BOAHTEJNbLHOCTH pe-
3€PBHEIX NHTaTeJbHHX HAcOCOB JoJKHa obGecnmeyuBaTh 50 9% HOMH-
HaJIbHOH MPOH3BOAHTENbLHOCTH BCeX pabouHX KOTJOB C y4YeTOM Mpo-
AyBKH, pacxopa Boanl Ha POY, mapooxnazuTtesn H OXJaAuTeNbHBIE
yCTaHOBKH. )

Jsia nuTaHHs KOTJIOB ¢ AaBJjeHueM napa GoJee 0,17 Mlla caenyer
npefycMaTpHBaThL HAcOCH C IapoBRIM NpHBOAOM (mopuiHeBhie Oec-
CMa304yHhle HJIH TYpOOHACOCH) C HCHOJNb30BaHHEM OTPaGOTaHHOIO
mapa, a pe3epBHBII HAacoC — € 3JEKTPONPHBOIOM.

[lpu HeBO3MOXHOCTH HCHOJb30BaHHA oTpaGoTaHHOro mnapa oOT
HacoOCOB C NApOBHIM HPHBOJOM CJeAyeT IpelycMaTpHBaTh:

HAcoCel TOJNILKO C 3JIEKTPONPHBOJAOM — MPH JBYX HE3aBHCHMEIX
MCTOYHHKAX [HTaHHA 3JeKTPOSHeprHeH;

HacOChl C 3JIEKTPHUECKHM H NapOBHIM INPHBOAOM — INPH OJHOM
HCTOYHHKE THTAHHS 3JeKTpo3Hepruef.

PacuerHnit Hanmop nurarennHoro Hacoca ([1a) onpenensierca mo

dopmye

Puac = 1,1 [p (1 + Ap) + pox + Pr.s. s+ Pip" + Prp + Pe. s — Pal;
(11.34)

rie py — u36HTOYHOe AaBieHHe B 6apabane KoTiaa, Ila; Ap — 3anac
JaBJieHHs1 Ha OTKpBITHE TMpefoXpPaHUTEJbLHBIX KJAaNaHoB, NPHHH-
MaeTcsl paBHBIM 5 % HOMHHAaJbLHOrO AaBjeHHs1 B 6apabane kortJa, [1a;
Pox — COMPOTHBJIEHHE BOASHOTO 3KOHOMal3epa, MpPH yueOHHIX pac-
geTaX npuHHMaercs paBHbM 150 000—200 000 Ila; py, 5 5 — compo-

THBJIECHHE pEreéHepaTHBHRX nouorpeBaTeneﬁ BBICOKOI'O JAaBJICHHA,

IpH yueGHBIX pacyeTax npuHHMaeTcs pasHbiM 80 000 Ila; pop” —

CONPOTHBJIEHHE MHTaTeJbHBEIX TPY6OIPOBOAOB OT Hacoca J0 KOTJa
C YYeTOM CONPOTHBJEHHS aBTOMAaTHYECKHX PeryJsaTOpoB NHTaHHA
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KOTJla, NpH Y4YeGHHIX pacyeTax NpHHHMaercs paBHhM 200 000 Ila;

Prp — CONPOTHBJIEHHE BCACHIBAIOMHX TPYBONPOBOAOB, NPH YUEOGHHIX
pacueTax npuHuMaercsi paBHeIM 10 000 Ila; p. , — AaBsieHue, co-
3jlaBaeMoe CTOJNO0OM BOABl, PABHHIM MO BHICOTE PACCTOSAHHIO MEXAY
ocpio 6apabaHa KoT/a H ocbio Aeaspartopa, Ila; p, — naBJieHHe B Jie-
asparope, Ila; 1,1 —'kosddunnenT 3anaca.

[Muratensunii Haloc Bcerja AoJ/KeH GHITh pacloNoXKeH HHXKe
nurateJpHOro 6akKa jeasparopa.

MunuManbHEIA ypoBeHb BOAHL B ITHTaTeJpHOM 6aKe 10 OTHOUIEHHIO
K OCH MHTaTeJbHOro Hacoca (M) onpegpensiercs no cgopmyde

huza = 0,11 (Asx + hoc — pa+ Po)s (11.35)

rae hy,y — Heo6XoAHMOE JaBJieHHe BO BXOJHOM naTpy6ke Hacoca,
BKJilouas cKopocTHo#t Hamop, klla; npu yue6GHHIX pacueTax NpHHH-
maetcsi paBHEM 100 klla; Ay, — conpoTHBJeHHe BcachIBAaIOIIHX
Tpy6onipoBoioB, npuHuMaercsi paBHuM 10 klla; py — naBienune Ha-
CHIIIEHHHX MapoB BOABL, COOTBETCTBYIOIEe ee TeMmiiepaType BO Bca-
chHIBamolleM naTpyO6Ke Hacoca, olpenensercd o TabJHlLaM BOASHBIX
napos, Klla; p, — H36bITOuHOEe ZJapJjeHHe, NMOJA KOTOpHIM Boja Ha-
XopHTCs B jeasparope, Klla.

Bribop nHTaTeNIbHBIX HACOCOB MPOH3BOAHTCS MO MPOH3BOAHTEJb-
HOCTH H MOJIHOMY Hamopy, KOTopbie NpHBEAeHb B BHAE HaNOPHHX
XapaKTepHCTHK B KaTaJjorax 3aBoJOB-H3rOTOBHTeJEH.

MoiHocts, notpebnsieMasi ueHTpoOGeXHBIM HacocoM, KBT,

_ QHg-108
N = e (11.36)
rie Q — npousBogHTeNLHOCTh Hacoca, M3/u; H; — noJHHA Hanop,
MIla; n, — KII[ Hacoca no mosHoMy Hamopy, Gepercsi H3 Hamop-
HOA XapakTepHCTHKH, NpHBeAeHHOH B KaraJjore ans pa6Gouero pe-
XKHMa Hacoca, %; Mg — KIII suekrpoasurarens, %.

W3 pasauuHBIX THIOB HACOCOB, MOJAXOAAMIMX N0 NPOH3BOJHTEJb-
HOCTH H Hamopy B paboueit Touke, caeayer Bui6paTh Tako#, KILJ
koroporo He meHee 90 % MmakcumanbHoro KI1[, npusepertoro B ka-
TaJore.

r'aasa Oseradonamas
3AHNIMTA OKPY)XAIOHIEA CPEJDI

12.1. PACUET PACCEMBAHHA BPEJHBIX NPUMECEN
H BBbIEOP BLICOTHI OBIMOBOM TPYBH

3arps3HeHHe BO3AYWHOH CpeAhl KOTEeNbHHIMH YCTaHOBKAaMH CBfi-
3aHO Cc BEIOpocaMH B ABIMOBYIO TpyOy TOKCHY4HHIX rasoB SQO,, SO; H
MeJIKOZHCIe pCHOH 30sibl. Kpome Toro, mpH BBICOKHX TeMiiepaTypax
B sifpe (dake/sa NPOHCXOAHT YAaCTHYHOEe OKHCJIEHHE a3oTa ¢ ob6pasoBa-
uueM okucaoB a3ora NO u NO,. Ilpu HenmosHoM cropaHuu ToNJHBA
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Tabauya 12.1. NpepenbHasg KONYCTHMAs KOHIEHTPALHs
BpeAHKX BelllecTB B aTMoc(epe HaceJeHRLIX NMyHKTOB

INpeneasHas KONYCTH-
Mas KORIEHTpaugngd,
3arpsisEsomee Mr/m?
Y Bel{ecTBO
MAaKCHMAJlb- cpenne-
Ho-paaonaﬁ c)"roqnaﬁ
INoap HeTOKCHYHAS 0,5 0,15 7
(_CepumcTnit anrumpun 10,5) 0,05
Oxcup yraepona 3,0 1,0
JHokcHA a3ora 0,085 0,085
Caxa (KOmoTb) 0,15 0,05
Ceposofiopoa 0,008 0,008
Bensonupen — 0,1
mxr/100 M3
Ientoxcupy Banagus — 0,002
DTOPHCTHE COeNHHEHHS 0,02 0,005
(no Propy)
Xaop 0,1 0,03

B NPOAYKTAX CropaHHs MOTYT MOSIBHTbCS OKCHJ yrJjepoja H Jaxe
meran CH,. OcHOBHBIM NOKa3sarte/jeM, XapaKTepH3YIOLIHM 3arpssHe-
HHe BO3JYIIHOH cpelbl, sIBJASeTCA BHIOpOC BpefHOCTEH B eNHHHIY
BpeMeHH.

Pacuer paccerBaHHs BpeHBIX NpHMecedl B aTMocepe NpPOH3BO-
LMTCSI B COOTBETCTBHH ¢ caHHTapHbIMH HopMamH CH-369-74 1pwm
He6JaronpHATHBIX METEOPOJIOTHYECKHX YCJOBHAX, a HMEHHO IIpH
onacHo# ckopocTH Berpa. [lon onacHoH CKOpOCThIO BeTpa NOHHMAIOT
CKOpOCTb, IIPH KOTOPOH KOHIEHTpPAIHs BPeLHLIX NpHMeceH HA ypOBHE
OOHTAaHHA 4YeJIOBeKa JOCTHTraeT MAaKCHMAJIbHBIX 3HAUeHHH.

B coBpeMeHHBIX NPOH3BOACTBEHHLIX H OTONHTEJNbHBIX KOTEJbHHIX
ABIMOBas TpyOa CNYXKHUT He /1 CO3LAHHA TATH, a AJA OTBOJA NPOAYK-
TOB CropaHHs Ha ONpeJeJIeHHYIO BBICOTY, NIIPH KOTOpPOH obecredH-
BaeTCsl PacCeHBAHHE BpPENHOCTEH [0 JONYCTHMBIX CAHHTAPHEIMH HOp-
MaMH KOHLEHTPAaUHH B 30HE HAXOXKACHHA JIOJeH.

3a crangapr kKauectBa Bo3ayxa B CCCP npHHATH npele/bHbIE
ponyctumMble KoHuentpauud (ITJIK) pasnuuHbIX TOKCHIECKHUX BEHieCTB.
B Tabn. 12.1 npuBeseHbl mnpefespHbE JONYCTHMblE KOHIEHTpAaIlHH
BpeLHOCTeH, BHIOpAachiBa€MBIX KOTEJAbHLIMH, [Jisl HACeJEeHHBIX MeECT.
[IpenenpHble JONMYCTHMBIE KOHIIEHTPAaUHH aTMOCHEpHBIX 3arpsA3HeHHH
YCTAaHABJMHBAIOTC 10 JBYM INOKasaTeJsM: MaKCHMaJbHO-pa3oBOMY
H cpellHeCyTOYHOMY. MakcHMaJibHO-pa3oBasi KOHUEHTPAIHA Xapak-
TEpH3yeT KaueCTBO aTMoc(epHOro BO3ZyXa HpH OT60pe NpoO6Ll ero
B TeueHHe 20 MHH, a CpefHECYTOYHAsl — B TedeHHe cyTOK. PacyeTH
BeAYTCS 10 KaXKIOMY BpeIHOMY BemlecTBY B OTAeJbHOCTH. IIpu 3TOM
KOHIEHTpAIHA KaXJA0ro H3 HHX He JOJKHA NpEeBLIIATH 3HAYEHHH,
YKa3aHHbix B Tab6Ja. 12.1. [donoJHuTeNbHEIM Tpe6oBaHHEM, YCTaHO-
BjeHHoiM Munsgpasom CCCP, sBaserca ycJaoBHe, NPH KOTOPOM
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Tabauya 12.2. KD (xosdpdHHAUHEHTH OYHCTKH) 30/10yNaBIHBAIOIHX
ycTpoiicts, pekomengyemnie CHull 11-35-76

KM aonoynoButens, %
3oMoyNapAuBaOmHAe
yerpoRcTna NpH clOeBOM NPH KaMepHOM
CHHIaHHHN CHHIaHHH
TONJINBA ¢ TONnJIHBA
o
DJIOKH LHKJIOHOB 85—90 70—80
Barapefinnie LHKJIOHH 85—92 80—85
Barapefinnie LHHMKJOHEI € pelHpKyJasueR 93—95 85—90
MoKpuie 30JI0YJIOBHTE/NH C HH3KOHANOPHBIMHA — 93—95
Tpy6amu Bentypu
DNeKTpODHABLTPH —_ 96—99

cyMMma oTHoweHHu#A KoHuenTpanui Bpeguocredt K ux [IJK nomkHa 6bITh
MeHbIlle HJIH paBHa elHHHIE, T. €.

H.U.K + H + gl viii I'I,U.Kn

OnpezneneHHe MHHHMAJbHOA BBICOTHI ABIMOBOH TpYOHI peKOMEH-
JyeTcd NPOH3BOLHTHL B TAaKOH MOCJEL0BAaTeJbHOCTH:
1. Onpenensiercsi Bu6poc 304wl (r/c)

_ 10°Bp May G ) ]
Man = 3550~ (1 ~ 100 )[(1 100/ 100 + 106 (12.1)
rae B, — pacueTHHfl uacoBOM pacxoj TOIJIHBA BCeMH KOTJIaMH, pa-

60TaloumMH Ha JIBIMOBYIO TPYGY, T/4; Msy — KI1I 30moynosutens, %
(npHHHMaeTcsi B 3aBHCHMOCTH OT ero THna H3 Taba. 12.2); g, —
noTeps TEIVIOTHL OT MeXaHHYeCKOHW HeNOJIHOTH ropenHs, % .

2. Onpepensiercs Bri6poc SO, (r/c)

_ 10°Bp SP Ry,
$0. = 73600 100 pg ’

(12.2)

rie SP — copmepxkaHHe cepnl B pabouelt Macce TtomauBa, %; Wso,
s — MoJeKyasipHag macca SO, B S, HX OTHOLUEHHe paBHO 2.

3. Omnpeznensiercss BHIGPOC OKCHAOB a30Ta, PACCUHTHIBAEMBIH MO
NO, (r/c)

Mo, = 0,034B1£B,Q5( 1 — BN (1 — BB (12.3)

rie B, — Ge3apasMepHHIl HONPaBOYHBIA KODGHIIHEHT, YUHTHIBAIOMLHI
BJHAHHE KauecTBa CXKHIaeMOro TOINJIHBA H cmocoba ImJaKo30J0yna-
JIEHHS Ha BHIXOJ OKCHAOB a3ora, NpHHHMaeTcd 1o Ta6u. 12.3; By —
KO3phHULHEHT, YUHTHIBAIOIIHA KOHCTPYKIHIO TOpeJoK, NPHHHMAeTCA
ISl BHXDEBbIX TopesioK Pg = 1, AJA NPAMOTOUHBIX TOpeJIOK P; =
= 0,85; 7 — cremeHp peNHPKYJAALHH NPOLYKTOB CrOPaHHSA HJH CY-
HIHJIBHOI'O areHTa B [pOLIEHTaX pacxoia AYyTbeBOr'0 BO3AyXa, IpH
OTCYTCTBHH peuupKyasiuui r = 0; Py — Ko3dbHIHEHT, XapaKTepH-
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Tabauya 12.3. Kospduunent B,

Conepxanue 3nauenue
Tonauso asora NT, By
%
Ilpupoannif ras —_ 0,85
Ma3yr npH xosbdHuHeHTe H3OHTKA BO34yXa B TO-
NOYHOH Kamepe:
1,05 0,3—0,6 0,8
1,05 0,3—0,6 0,7
Tseppoe TonyKBO:
yrau anrperckuft B2, Gepesosckuit B2, na- 1,0 0,55; 0,8

sapoBckut B2, upma-Gopopuuckui, xapanop-
ckuit Bl, poweuxnit Alll, 6amxupckuit Bl,
KaHCKO-aUHHCKHH, TOpIOYHEe CJIaHIfh

YrJH BeCeJIOBCKHH, GOrOCJOBCKHI gepeMXOB- 1—1,4 0,7; 1,0
CKHH, CyYaHCKHH, aHajbipckuit, fonenxkHit T,
ITAIlI, xaparangmuckuit Ilpll, nopmocKoBHEIR
B2, nbBOBCKO-BOMMIHCKHA I, eropmHHCKHA
ITA, paliuHHCKHEA

yrau goneuxuit [, T', T'CII, IlpIlp, sxuba- 1,4—2 1,0; 1,4
cry3ckuii CC, nevopckuit )K, Kysneuxuit IPOK,
I0XKHO-CaXaJHHCKHHA

yran xysneukui [, I', 2CC, ICC, untHHCKHH 2,0 1,4; 2,0
I, meuopckuii, TOMbYCHHCKHIA, ppesepubik Topd

MNpuMeganue, [INa TBepAOro TOMHBA NPHBOZHTCA MO ABA 3HAYEHHA fy:
cjl1eBa — OpPH TBEPJAOM, CIOpaBa — HNPH XKHAKOM IIJAaKO30JO0YHaJeHHH.

ayomufi 3pdeKTHBHOCTL BO3NEHCTBHSA PEUHPKYJHPYIOHIHX NPOAYK-
TOB CropaHusi B 3aBHCHMOCTH OT YCJOBHH NOJAYH HX B TONKY, NpH-
HHMaerca Io Taba. 12.4; k — Ko3bdpHUHEAT, XapaKTepH3YIOUIHH
BLIXOJ, OKCHJIOB a30Ta HAa | T COXIKEHHOro YCJIOBHOro TOIJIHBA, Kr/T,
olipefiensieTcsl B 3aBHCHMOCTH OT HOMHHA&JIbLHOH H ReHCTBHTeJbHOH
NMapoNpPOH3BOAUTEJbHOCTH KOTa N0 dhopMmysaam:

AJS1 KOTJIOB NAapoNpPOH3BOXHTENLHOCThIO GoJiee 70 T/u NpH cXKHra-
HHH rasa M MasyTa BO BCeM JHAalla30He HArpy30K, a TaK¥ke AJas KOT-

Ta6auya 12.4. Koospduunent B, npu peunpkyismun 0 < r << 25

Cnoco6 BBOZXa B TONKY Ta30B pPeNHPKYIASIIHH Bs

HPH CXXHIrdaHHH I'a3a H MasyTa H BBOJE!

B NOA TONKH (NPH pAacmoJIOXKEHHH TOpPEJOK HAa BepTHKaJb- 0,002
HBIX 3KpaHaXx)
yepe3 LIVIHIL NOJ TOpedKaMH 0,015
N0 HAapYXHOMY KaHaly ropeJoK 0,020
B BO3AYIUHOM AYThbe 0,025
B pacceuky ABYX BO3AYLIHHIX MOTOKOB 0,030
Ipu cxurannu TBepjoro romausa (fy > 1400 °C) u sBOZE:! o
B NEPBHYHYIO a3poCMech ) 0,010
BO BTODHYHBIK BO3AYX 0,005
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JIOB, CXKHTaloIHMX TBepJoe TOIIMBO NPH Harpyskax Bhile 75 %
HOMHHAJbHOH H TeMmeparype ¢akena O6oabiue 1500 °C,

12D

k= 300 1 Dy’ (12.4)
JJsi KOTJIOB NapoONpOU3BOAHUTENbHOCTbIO MeHee 70 T/4

D

k=3,5-ﬁ; (12.5)

N1l BOAOTPEeHHBIX KOTJIOB
_ 25 )
b= (126

rne Dy, D — HOMHHa/NbHas ¥ JeHCTBHTEJbHAs NapoNpOH3BOLHUTE/b-
HOCTb KoTsa, T/4; Q,, @ — HOMHHANbHAS U JNEHCTBHUTEJbHAA TelJO-
NPOU3BOAUTENLHOCTL KoTsa, ['Kasn/u.

[Ipu cxKuraHuu TBepAoro TOIJIHBA C HArpyskKaMu KOTja MeHee
75 % wuommHanvHO# B dopmyawl (12.4), (12.5) u (12.6) BMmecto D u Q
nmopcrasastores 0,75D wu 0,75Q. Tlpu cxKuraHuu TBepAOro TOILIMBA
¢ TeMmneparypoit tdakena Huxe 1500 °C Bo BceM jguanasoHe HArpysoK
BMecTo D u Q noacraBasitorca Py, H Q.

4. Onpepensiercs nHaMeTp yCTbf JIBIMOBOH TPYOHl (M)

phy= T, (12.7)

Wy x

rae V,, — oObeMHBIH pacxXol NDPOAYKTOB CropaHus depes TpyoOy
TIIpH TeMllepaType WX B BBIXOJHOM CedeHHH, M>/c (OXJaxKIeHHe IpOo-
IYKTOB CropaHHsl B JbIMOBOH TpyOe He qubmaer(:ﬂ), Wpyx — CKO-
pPOCTb NPOLYKTOB CrOpaHHs Ha BbLIXOJe M3 JNBIMOBOH TPYOH! (NpUHH
MaeTcsi 20—30 M/c MpH HCKYCCTBEHHOH TAT'e U BBICOTE ABIMOBOH TPYOHI
10 100 m).

5. Onpenenserca npenBapuTejbHasg MHHUMAaJbHAs BBICOTA Mbl-
MOBOH TPYObI (M)

H= A (12.8)

NOK, Vaiphl pAt ’

rie A — xo03hPUUHEHT, 3aBHCAIIHA OT METEOPOJIOTHUYECKHX YCJOBHH
MECTHOCTH, COCTaBJIsIeT:

Onsn cy6rponnueckoil 3oun Cpennefr Asum | | . 240
Hns Kasaxcrana, Cpenneft Asuu, Kaskasa, Moazasun, CHGHpH,
Janvuero Bocroka |, |, . ., 200
Jnas Cesepa u CeBepo- 3amana EBponencxon vactn CCCP, Ypa.rxa,
Cpensero IloBumxbf, YKpauHo , . . 160
Jas nenrpanbhoét wacru EBponefickoi 'reppn'mp;m CCCP u B 06-
JACTAX CO CXOAHBIM KJAHMATOM , . . . . . . . . . « « . . .120

IMOKso,, [TIKno, — npeneabHbie JNONYCTHMBIE KOHIEHTpamHH SO,
u NO,, npunuMaiorcs mo Ttaba. 12.1; z — yucio ABIMOBHIX TpYy6

v G $9 237

Dnekrponnas 6ubmioreka http://tgv khstu.ru/



OJHHAaKOBOH BBICOTH, YCTaHaBJHBaeMhIX B KOTeJbHO#; At — pas-
HOCTb TeMIiepaTypel BeIOpachiBaeMhIX ra3oB H cpefHefi TeMIepaTyphl
BO3/lyXa, IO KOTOPOH NOHHMAaeTcsl CpelHAsA TeMilepaTypa CaMoro
XKapKoro Mecsia B noJifieHs, °C.

6. Onpenensiiorcst K03DPUIHEHTH f H Uy!

2 Dy
f=102 220 e (12.9)
o = 0,65 |/ Yr2Al, (12.10)

7. Onpenensiercs ko3ppHIHEHT m B 3aBHCHMOCTH OT Nlapame-
Tpa f:

m = ‘ (12.11)

0,6740,1 VF +0,34 ¥F °

8. Omnpenensierca 6e3pasMmepHbli KOh)HLUHEHT 1 B 3aBHCHMOCTH
OT mapameTpa v:

op 0, <0,3 n=23;
mpe 0,3<v, <2 n=3—79 (vy— 0,3)(4,36 — vy); {(12.12)
IPH Uy > 2 =1.

9. OnpenensieTcsi MHHHMaJbHas BRICOTa ABIMOBOH TPYOH (M) BO
BTOPOM NpHO/IHKEHHH

H,= Hy mn. (12.13)

Ecnu pasuuua Mexny H, u H 6oapme 5 %, To BuIOJNHSETCSH BTO-
poft YTOUHSAIOIOHH pacyerT.
10. Bropo#t yToOuHSAIGHH pacueT IIPOH3BOJHTCA 10 (GopmyJe

H,=H |/ &8 (12.14)

mn

rae [ H vy — KO3>hdHIHEHTH, MONCYHTHIBaeMuie 10 Gopmysam (12.9)
H (12.10) npu Beicote H,; m; H n, — Ko3pOHLHEHTH], olipenessieMble
dopmynamu (12.11) 1 (12.12) mo f* H v
11. Tlpu BeicoTe ALIMOBO#H TpYyOul H, onpesnensercss MakCHMaJbHas
NpU3eMHasi KOHIIEHTPAIHSA Ka)XAOro H3 BpeNHHIX BellecTB (30JIHI,
SO,, NO,) no ¢popmy.am
c __AMgoaFmany |
o HIY VAL
AM s0,Mafty
HY YV Al
AMNO’anQ

C =

(12.15)

; (12.16)

Cso, =

(12.17)
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rape F — 6e3pasmepHulfi Ko3dbdHIIHEHT, YUYHTHIBAIOIIHA CKOPOCThL OCe-
JNaHHSA 30Jbl B aTMOochepHOM BO3AyXe, nmpuHHMAaercs paBHbIM 2 (KIT
3oqo0ysnoBuTens He menee 90 %) u pasuuM 2,5 (KI1L 30a0ya0BHTENS
or 75 10 90 %).

12. TlpoBepsieTcs yciaoBHe, npH KoTopoM Ge3pa3MepHasi cymMmap-
Has KOHLEHTpalHd He JOJKHA NpeBHIIIATL 1, T. e.

Caom ¢s0, °No,
MiKeon | TAKso, T MAKyg, < 1 (12.18)

Ecan yka3anHoe ycJoBHe He co6JiofiaeTcsi, CJefyeT YBeJHUHTD
BLICOTY JRIMOBOH TpyObl, NpH KOTOpOH Oe3pa3MepHasi KOHILeHTpaLUs
OyJeT MeHblIe HJIH paBHA |.

B coorBercrBud co CHull [1-35-76 ciaepyer BHIOpaTh IBIMOBYIO
TpyOy M3 KHpDINHYa HJH XeJse300eToHa H3 CJAeAYIOLIero psja JAHame-
TPOB BBIXOAHOro orsepcrus: 1,2; 1,5; 1,8; 2,1; 2,4; 3,0; 3,6; 4,2;
4.8; 5,4; 6,0; 6,6; 7,2; 7,8; 8,4; 9,0; 9,6 M. BricoTa JIBIMOBBIX
Tpy6 momkHa npuumMateca 30, 45, 60, 75, 90, 120, 150 u 180 m.
MuHHMaNbHBIA JHaMeTp BLHIXOAHBIX OTBEePCTHH KHPHOHYHBIX TpPYO
1,2 M, MOHOJIHTHBIX XeJe300eTOHHBIX — 3,6 M.

Bo u306exaHHe NPOHHKHOBEHHS IMPOJLYKTOB CrOpaHHs B TOJLLY
KOHCTPYKUHH KHPNHYHBIX M XKeJje300eTOHHHX TPpyO He AONYCKAeTCHA
NOJIOKHTEbHOE CTATHYECKOoe JaBJeHHe Ha CTeHKH ra300TBOAALIErO
crBosa. Ilas 3Toro omnpepeAsiiOiHA KpHTepHH pacCYHThHIBaeTcd IO

¢dopMmyJie

A8k
R= (Pa — P) D:p’ (12.19)

rae A — Ko3(ppHIHEHT CONPOTHBJIEHHS TPEHHIO; [ — IOCTOSIHHAfA
KOHYCHOCTb BHYTpPeHHeH MOBEPXHOCTH BepXHEro y4dacTka TpyOHi;
P, — IUIOTHOCTb AaTMoc(pepHOro BO3AYXa INpPH pPACYETHOM pEXKHMe,
kr/mM}; h, — IMHAMHYeCKHH Hamnop, co3laBaeMblii NPOAYKTaMH Cro-
paHHs B BEIXOJAHOM OTBEpPCTHH TPYOH, [1a; p — IJIOTHOCTH NPOAYKTOB
CrOpaHHA IpPH pPacueTHOM pexHMe, Kr/m3.

[loBepouHEIH pacuer AOJMKeH NPOH3BOAMTHLCA HJIA 3HMHEro H JeT-
Hero pacyeTHHIX pexXHMOB paborel KoreJbHOH. [Ipu stom R < 10.
Ecan B pe3yabtate pacdera R > 10, caeayeT yBeNHYHUTb AHAMETD
TPpyObBl HJHM [OPHMEHHTb TPYOY C BHYTPEHHHM Tra30oHelPOHHIAEMBLIM
CTBOJIOM.

[logBonsimHe rasoxopgsl B MecTe NPHUMBIKAHHS K JBIMOBOR Tpy6e
cJleflyeT BHIIIOJIHATL NPAMOYTOJBLHOIO CeYeHHS.

12.2. CTOYHBIE BOIbl KOTEJIbHLIX

CrouHo#t BojOH Ha3mIBaeTcs BOJA, HCHOJBL30OBAaHHAS B TeXHOJOTH-
YeCKHX MpolleccaXx H HeNpHrofinas N0 CBoeMy KagecTBY JJif IIOBTOP-
HOTO HCHOJb30BAHHA HAa NpeANnpHATHH. CTOuHble BOAbl, COpachBaeMbIe
B BOJIOEMBI, 3arpfA3HAIOT HX, TAK KaK COJiepKaT BpefHHlE BellecTBA-.
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Tabauya 12.5. penenpHbie JONYCTHMbE KOHIEHTDAIHH
BPEeIHBLX BelECTB B BOJOeMax (1m0 obuiecaHHTapROMY
JHMHTHpYIOUleMy NOKa3aTeJi0 BPEAHOCTH)

KoHueHTpanHs, Mr/Kr
BemecTso Jns Bogoemon Jns puiboxo-
CaHHTaPHO-GHTOBOIO 3ACTBEHHHX
BORONOJIB30OBARHA BOROEMOB
AmMuak (mo asory) 2, 0,05
XJI0p aKTHBHHI — —
I uux 1 —
Coan cepHON KHCIOTH 500 —
Hedths BHCOKOCEpHHCTAN 0,1 —
HedTb 1 HedTenpoayKTH B paCTBOPEH- 0,5 0,05
HOM H 3MYJbIHPOBAHHOM COCTOSIHHH
®eHoH 0,001 0,001

HOns oxpaust BomoemoB B CCCP pefictBylor «IlpaBuja oxpanul
IIOBEP XHOCTHHIX BOJ, OT 3arpA3HeHHH CTOYHBIMH BoJaMu» MHHHCcTepcTBa
3lpaBOOXpaHeHHsi H BOAHOro xossa#icrBa, 1976 r. IlpaBuiamu ycra-
HOBJIEHbl HOPMATHBHble TPeOOBaHHS K COCTaBY H CBOHCTBaM BOJHI
B BOjJ0eMax B 3aBHCHMOCTH OT HX HCHOJL30BAHHA, a TaKxKe npejelnb-
Hhle JONYyCTHMBEIe KOHIEHTPALHH BelIeCTB.

IIpenenvHol . loNyCcTHMOH KOHIIEHTpalHed BpeJHOTO BellecTBa
(TILIAIK) B Boje BojoeMa HA3hIBAaeTCs €ro KOHLEHTPAIHs, KOTopas NpH
eXKe[lHeBHOM BO3JI€iCTBHH B TeyeHHe JJINTEJLHOrO BpeMEHH Ha opra-
HH3M 4eJIOBEKAa He BbI3bIBAeT KAaKHX-JAHOO MaTOJMOrHYeCKHX H3MeHe-
HHH H 3abo/eBaHHH, OOHApYXKHBAaeMHIX COBDEMEHHHIMH MeTOINaMH
HCCJIEJOBAHHH, a TaKXe He HapymaeT OHOJOrHY4ecKOro ONTHMyMa
B BOJoOeMe.

HOansa crounsix Boj INJAK He HOpMHpYIOTCS H CcTeleHb HX OYHCTKH
onpefensieTcsi COCTOSIHHEM BojoeMa InocJe cOpoca CTOYHHIX BOJ.
IlpepesbHble AONYCTHMEIE KOHLEHTPAIHH BPEeAHLIX BelleCTB B BOJOe-
Max mpuBeneHbl B Ta6a. 12.5. Ilpu cOpoce B BogoeM pasJHYHBIX TOK-
CHYHBIX BelleCTB CyMMa HX 0Oe3pasMepHBIX KOHUEHTPAUHH He JOJKHA
NpeBHIATh €AHHHIAI ¢ Yy4eTOM (DOHOBBIX KOHIEHTpDAIHH BpEIHBIX
BellecTB, HMeEIOLUIMXCS B BojoeMe N0 c6poca CTOYHBIX BOA, T. €.

n

G
IMIK;

=1

<1,

rgie C; — KoHUeHTpauHa {-ro BemecTsa B Bopoeme; [1IK; — mpe-
JIeNbHasi ONYCTHMAsl KOHIEHTpAlHs {-IO BellecTBa B BOjoeMe; N —
YHCJO BpEeNHBIX BeliecTB, cOpachHiBaeMhX CO CTOYHOH BOJOH.

[Ipon3BoAcTBeHHBIE H OTONHTE/bHEIE KOTeJbHbBIEe cOpacklBal0oT B BO-
JOEMHl CJIeAVIOIIHe BHJALI CTOYHBIX BOJ:

CTOYHBIE BOJLI BOJONOATOTOBHTEJBLHEIX YCTAHOBOK (XHMHMUYECKas
OUYHCTKA ITHTATeJbHOA H NOXMHTOYHOH BOJKI) H YCTAHOBOK JIJISl OYHCTKH
KOHJieHcaTa;
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BOAHI, 3arpsisHeHHHe HepTEeNpOAYKTaMH,

BOJH OT OOMBIBOK HapyXKHHX NOBEpXHOCTed HarpeBa MapoOBHIX
H BOJAOTpeHHLIX KOTJOB;

oTpaboTaHHBEE PacTBOPH IM0CJIE XHMHYECKOH OYHCTKH O0GOpYyAOBa-
HHSA KOTEJbHHX LEXOB;

BOAHW THAPOLLJIAKO30J0YVJaJeHHsl KOTeJbHHX, CXKHTalOIlHX TBep-
Joe TOILIHBO;

KOMMYHaJIbHO-ORLITOBEIE H XO3AHCTBEHHHE BOJIH;

JIOXKJieBble BOJAL C TEPPHTOPHH KOTEJbHOH.

CrouHne BOJH BOJONOATOTOBHTEJBLHHX YCTaHOBOK He 006JafaioT
cnenudUYHBIMH TOKCHUECKHMH cBoAcTBaMH. OfHaKo coJsieBnle cOpOCHI
BOJOMOATOTOBHTEJBHHX YCTAaHOBOK CoJepKaT HeHTpaJbHHE COJH,
KHCJOTH H ILNeJOYH, YTO NMPHBOJAHUT K 3aMETHOMY YBEJHYEHHIO coJie-
coflepXaHufA BOAOEMOB M H3MeHeHHI0 nokasatenass pH. Tak, manpm-
Mep, BOJONOATOTOBHTEJbHAas  YCTaHOBKA [IPOH3BOJAHTEJNbLHOCTHIO
200 m%/4 cOpacniBaer co crokamu 0,2—0,25 T/u pasiaHYHHX coJed.
Kpome Toro, co CTOUHRIMH BOJaMH NpPEJOYHCTKH cOpacHBalOTCsl Bce
yJIOBJIEHHHE opraHuyeckue BellectBa. CJiefioBareslbHO, HeNoCpexn-
CTBEHHHIH COpOC CTOYHHIX BOJA BOJONOATOTOBHTENLHHX YCTaHOBOK
B BOAOEMHl HEJONYCTHM.

Boabllylo onacHOCTh A BOAOEMOB NPEACTAaBJAIOT CTOUHEIE BOAHI,
sarpsisHeHHble Hedrenmpoaykramu. HcrouHukom HedrenpoaykToB
B CTOYHHIX BOJAaX KOTeJLHBIX fABJAETCA Ma3yTHOe XO03fHCTBO: oXJa-
XKJjalomas BojAa HacocoB, KOHJGHCAT H3 TeIJIQOOMeHHHKOB, aBapHii-
Hele YNYycKH Ma3yTa, CTOKH NpPH pPEMOHTHHX paboraxX, TpYHTOBBIE
BOJHI, 3arpsi3HeHHHIE Ma3yTOM.

[Ipu o6MHIBKe moBepxHOCTeH HarpeBa MapoBHX H BOJAOTpPeHHHX
KOTJIOB, 0COGEHHO NpPH CXKHFaHHH Ma3yTa, B OOMBIBOYHOH BOJie Cojep-
XKarcid rpy6GoiucnepcHule BellecTBa, CBOOOJHasi cepHasA KHCJOTa,
CaXKHCTHIe YAaCTHURI, NPOAYKTH KOPpO3HH, BaHaiuil, HHKeJb, MeJb.

[Tepnoanueckn ouyHCTKa MOBEPXHOCTEd KOTJOarperatoB OT Ha-
KHIOH H OTJOXEHHH NPOM3BOJHTCA NYyTeM XHMHYECKOA INpPOMBIBKH.
[IpoMBIBKY OOGHIYHO NPOBOAAT B HECKOJILKO CTajHH, KaK BOJAOH, TaK
H XHMHUECKHMH peareHTaMH. s NpoOMEIBOK NPHUMEHSAIOT PacTBOPH
HeOpraHH4YeCKHX KHCJIOT, OPraHHYecKHe COeJHHeHHs, KOMIJIEKCOHHI,
MOIOIHEe TMpenapaThi H HHTHOHTOPH KopposuH. OOmee KoJuye-
CTBO COPOCHHIX BOJ pE€3KO MEHsETCA, H3MEHAETCA TaK¥kKe COCTaB INpH-
Mecel M HX KOHUEHTpanus.

B neHTpaibHHX KOTeJbHHX GOJBIIOA MOIHOCTH, paboTalomuX Ha
TBep/AIOM TOIIHBE, NPHUMEHAIOT CHCTeMY THApO3oJoyAaieHus. B sTux
CHCTEMaXx 30Jla BMeCTe ¢ BOAOH HanpaBJfieTCs Ha 30JI00TBAJH, Tle
rpy6ojiucliepcHEE NPHMECH OTCTAHBAOTCA, a OCBeTJieHHas Boxa c6pa-
CHIBaeTCA B BOAOEM HJIH BO3BpamaeTc B KOTEJbLHYIO JAJsl YaCTHYHOIO
HcrnoJb3oBanusa. B 060uX chayyadX 3HAYHTENbHBIE KOJHYECTBA BOJBI
cbpachiBaloTcsi B BofioeM. B pe3yJbTaTe B3auMOAeACTBHSA 30JIH C BOAOH
B Hell NMOSIBJAIOTCA BpEJHBLIE IPHMECH, COCTaB H KOJHYECTBO KOTOPHIX
3aBHCHT OT XHMHYECKOrO COCTaBa 30JHl H TeXHOJOTHH OUHCTKH IIpO-
KYKTOB CropaHus or Jerydei soanl. HanbGonee BaXHHMH NOKa3are-
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JISIMH OCBETJIEHHON BOJABI CHCTEM IHAPOUIIAKO30J0YAaJeH!s ABJIAIOTCA
Ile/IOYHOCTb, KOHUEHTpauua CcyJabdaros, obllee coiepxkaHHe M KOH-
LeHTPaNHUAd TOKCHUHHIX HpHMecexq.

12.3. PACUET YCTPOHUCTB IJII OUYMCTKH
CTOYHBIX BOI OT HEO®TEIIPOOAYKTOB

OuncTka CTOYHRIX BOA OT He(hTENPOAYKTOB NPOH3BOAHTCA METO-
AaMM OTcTauBaHus, ¢uoranuH u ouasTpoBanusa. OcHOBHas 4YacThb
HepTeNpPOAYKTOB B CTOYHOH BOJAE HaXOJHTCA B BHJE OTHEJNbHHIX MeJ-
KHX YacTHI. JTH YacTHIH MOJ| JleHCTBHEM CHJI NOBEPXHOCTHOIO HaTs-
xeHusi npuobperaior chepudeckyio dopmy. Benuuury, obpartnyio
pasMepy YacTHIibl, Ha3hIBAIOT CTENEHbIO JHCIEPCHOCTH.

Meron orcTauBaHHA 3aKJIOYaeTcd B TOM, YTO BhljeneHue mnedre-
MPONYKTOB NMPOHCXOAMT BCJAEACTBHE DPa3HOCTH IIJIOTHOCTEH YaCTHUH
Boiu 1 Herenpoaykra. OrcravBanue HedTENPOAYKTOB NPOU3BOIHTCA
B HedreNoBYyIIKe, NpUHUHMIHAJLHAA cXeMa KOTOpOA IOKa3aHa Ha-
puc. 12.1. Crounasa Bojla nocTymaer B NpPHEMHYyI0 Kamepy Hedreso-
BYWIKH H, NPOAJLA NOJ Neperopoikoft, BXOAHT B OTCTOHHYIO Kamepy.
B orcroiiHON Kamepe NMPOHCXOJHT pasjiesieHHe BOJAHW M HedTenpoayk-
ToB. OuuImenHas Boja BRIXOAMT H3 OTCTOMHOH Kamephl Yepe3 BTOPYIO
neperopoAKy 4 uepes CJAHUBHYIO TpyOy yAanasercsa u3 HepTEeJOBYLIKH.

Pacyer nedresoBymKH 3aKliogaercs B BuIOOpe OTCTOHHOH 30HH
TaKOH AJHHB, YTOOK BCEe 9aCTHIH 6oJblle 3aJaHHOro pasMepa ycneau
MonacTb Ha NMOBEPXHOCTb 32 BpPEMA NPOXOXKIEHHS BOJALI B 3TOH 30HE.
[Ipu pacuere f0BylIeK NOJBL3YIOTCA MOHATHEM NPHBEIEHHOrO K IO-
BEPXHOCTH pacxojia BOAH

) .-
Gp = ‘sz“ 4 (12.20)

raie G,, — pacxojl CTOYHOM BOAH, Kr/c; b — IUMpWHA JOBYIIKH, M;
| — AnuHA JIOBYLIKH, M.

U3 pasnnuneix moaudukanué HedTesNOBYIIEK B HACTOSINEE BpeMs
npumensiercsi HedrenoBymka I[mnpocnemnpomcTpos, Ads KOTOpoH

Puc. 12.1. Cxema THnoBoRt HedTeNOBYIIKE

1] — cTouHas BOfa; 2 — mMpHeMHAs KaMepa; § — OTCTOfHas 30Ha; 4 — OYHIMeHHas Boja; § —
BepTHKaAbHNHE NONYROrpyxXeHnune neperopoikn; 6 — uneprecbopHue TpyOH
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Puc. 12.2. BapuauTH ycTanbBKH NaKeTOB HAKJOHHHX IJIacTHH B OTCTORHOR 30He
HeTeJIOBYLIKH: @ — noNlepedHast; 6 — NpojoJbHAs

NpHBEAECHHHA pacXoAd BOAH NpHHHMaercs paBHEM  0,278>- {9‘4
0,764 xr/(M*.c) (npm paGoTe onno# cekuuu). HedrenaoBywku stroro  °
TUIIA PACCYATHBAIOTCA Ha pacxop Boanl 15—220 Kr/c mo cToyHOH
Bojge. Yncao cexnuit B HedrenoBymKe npuauMaercs ot 2 10 4. Ilu-
pHHa Kaxnoi cexkuuu 3—6 M, ray6uHa 2,2—3 M B 3aBHCHMOCTH OT
pacxofia Boiu. Jljisi moBuilieHHs 3PdeKTHBHOCTH HedTeNOBYWIEK HX
0GOPYAYIOT 3JIEMEeHTaMH TOHKOCJIONHOrO OTCTaHBaHHA, KOTOPHE Npej-
CTaBJSAT COOOH NaKeTH IJACTHH, YCTaHABJHBaeMBIX NOA yrjom 45°
(puc. 12.2).

Hns Gonee HHTEHCHBHOrO OTAeseHHs HeDTENPOAYKTOB OT BOAH
NMPUMEHAIOT (QAOTANHOHHYIO OYHCTKY. DJoTaunuonHHas ouHCTKAa BOJH
3aKJIIOYaeTcsi B Mmojiaye BO3RYyXa B o4HinaeMyio Boay. IIpu sTom obpa-
3YIOTCSl KOMILJIEKCH YacTHia He]TelpoAyKTa — My3hIpeK BO3AyXa.
Takne KoMIsieKchl GHICTPO BCIIHBAIOT HAa IOBEPXHOCTb, C KOTOpO#H
HX 3areM yRanaswoT. JJsa co3jaHHA YKa3aHHBIX KOMILJIEKCOB CTOYHYIO
BOJY HAaCBIIAIOT BO3AYyXOM. Pas/indYalor Hamopuyio H Ge3HANopHYIO
¢rotauuo. [Ipn manopuo# ¢rotanus BO3KYX pacTBOpsieTCs B BOAE
noA AassnexueM 10 0,5 M. lipu GesnanopHo#l ¢pnoTanuu MysHpLKH
BO3AyXa 06pasyloTcs 3a cYeT MEXaHHUYECKHX WJIH 3JEKTPHYECKHX CHJI.

OuncTKa CTOYHBIX BOA MeTOAOM (PHJLTPOBAHHMS OCHOBAHA Ha IIPH-
JUIaHHK (aAresHu) YacTHL HeTENPOAYKTOB K NOBEPXHOCTH 3epeH
¢uabTpyromero matepuasna. OGHYHO OYHCTKZ OT HepTENPOAYKTOB
METOJOM QHJIbTPOBAHHS HCIOJbL3YeTC Ha 3aK/IIOYUTEJbHBIX CTAJHS A
OYHCTKH CTOYHHX BOA. HamubGosee wacto pisi s3arpysku QuIbTpOB
NPHMEHSAIOT KBaplEBHA NECOK H AaHTPAUHT, HHOrAA CYJIbLPOYroJb,
oTpaboTaHHE B Na-KaTHOHHTOBHIX QuiabTpax. PereHepanus machin-
HEIX GUJILTPOB NPOH3BOAHTCS NapoM ¢ AaBjenxem 0,03—-0,04 MIla.
KaXJHit U3 ONHCaHHBIX METOAOB OYMCTKH CTOYHLIX BOJ OT HedrTempo-
AYKTOB MOXeT 3(PEeKTHBHO HCNOJBL30BAThCA TOJLKO s ONpeeseH-
HelX KOHIEHTPAanHA H AHCHOEPCHOrO cocTaBa HegrenpoaykTos. I[To-
3TOMY JJIfl XOpOlled OYHCTKH CTOUHHIX BOJ OT He(TENpPOAYKTOB NpH-
MeHSIOTCA BCe OMHCaHHHE Meroinl. TaKad moJiHasA THIOBasA cxeMa
OYHCTKH CTOYHHIX BOJ| ITOKasaHa Ha puc. 12.3. Ounmaemas crounas
BOAa NOCTYNaer B NMPHEMHHA 6aK, rie NPOHCXOAHT BHIAEJEHHE HAH-
GoJiee KPYHHBX TpyGOAMCIEPCHRIX IpHMecell H wacTHi HedTenpoaykK-
TOB. 3aTeM BOJa HaNpapJifeTcs B HE(TEJOBYIIKY, a H3 Hee B nepBHIA
NpOMEXYTOUYHRIH GaK. M3 mepBoro nmpomexyrognoro Gaka Boja Imo-
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Puc. 12.3. TexunosorHueckast cxeMa OYHCTKH CTOYHBIX BOJ, COfep’KamiHX HedTenpo-

LYKTH

] = npHeMEHf 6ak; 2 — HedTesoBYymKa; § — mpoMexyrouBune Gake; 4 — ¢djoratop; § —

HacoCH; § — pacTBOp KoaryJdsiRTa; 7 — 9XKeKTOD; 8 —— HamopEas eMKOCTh; § — Ma3yTo-

NpHeMHEK; /0 — MexaHH%ecKHA ORALTP; /] — yroabHHA QRALTP; /2 — pecHBeD; /3 — KOM-
npeccop; /4 — Gak npoMEBOYHOR BOAH

\

cTyllaer BO (soTaTop, BTOpPOHA NpPOMEXYTOYHHIA GaK H, HaKOHeL,
B JBa ¢HuabTpa. [lepBhli GuabTp 3arpyXkeH KBApUeBHIM [ECKOM, a
BTOPOH aKTHBHPOBAaHHHIM yrJjeM. YJIOBJIEHHHE BO BCeX 3JieMeHTax
cxeMbl He(TEeNnpOJAYKTH HANpPaBJAIOTCA B Ma3yTONPHEMHHK, Nojorpe-
BaloTcsl B Hell NapoM H 3ateM cxuraiotTcda. Cxemofl npenycMoTpeHa
nojavya KoaryJsiHTa (CepHOKHCJBIA amomuHHE) Ha ¢aoratop. IIpo-
MBIBKa (PUJBLTPOB IPOH3BOAMTCA ropsAdedl BOAOH C TeMneparypo#
60—70 °C, koTopas c6pacelBaeTcs Hocje HPOMBIBKH (QHJIBTPOB B NpH-
eMHBHIi Oax.

CreneHs OYHCTKH BOJAH B paccMOTpPeHHOR cxeMe cocTaBiser 95 % .
[Ipn ncxopHO# KOHUEHTpauuu ouumaemoli Boau Ao 30 Mr/kr ocrartouq-
Hafd KOHIEHTpanus HePTEeNpOAYKTOB He MNpeBHIaeT 1 Mr/Kr, 4To
NO3BOJIIET HCHOJB30BaTh €& IOcJe CHHXKEHHSl MKeCTKOCTH /A TNOoJ-
NHTKH Tellocered.
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12.4. PACHET YCTPOWUCTB HIJIS OYHWCTKH OBMBIBOYHLIX BOJ
[TOBEPXHOCTENM HATPEBA U CTOYHBLIX BO]
BOOOITIOATOTOBHUTEJILHBIX YCTAHOBOK

B 3HayuTeJLHOM KOJIHYECTBE MPOM3BOACTBEHHHIX H OTONMHTEJNbHHIX
KOTEJbHHX CXKHIMalOT Ma3yT, 30Jia KOTOPOro cnoco6Ha o6pa3oBHBATh
OT/JIOKEHHS] Ha KOHBEKTHBHHIX IOBepXHOCTSIX HarpeBa BOAOIpEHHHIX
KOTJIOB H Ha MOBEPXHOCTH HarpeBa Bo3AyXonojorpeparened. OpHum
H3 METOJOB OYHCTKH- 3THX IOBEPXHOCTEH fABJAETCA OOMHIBKAa HX
TEXHHYECKOH BOJOH H MIENIOYHRIMH pacTBopamu. PacxoAnl BOAH TNpH
o6OMBEIBKE JOBOJILHO 3HauYMTENbHEI. Tak, Hanpumep, IpH OOMEIBKE
KOHBEKTHBHOH NOBepXHOCTH HarpeBa KoT.ia KB-I'M-100 B Teuenme
30 mun pacxoayercs 20 m® BOAHL.

O6MBIBOZHBIE BOJAH COAepikKat rpyOGoAucnepcHHE NPpUMECH (OKCHIH
JKeJiesa, KPEMHHEBYIO KHCJOTY, NPOAYKTH HENOJHOro CropaHwus,
HEepPaCTBOPHBIIYIOCA 30Jy) H NpPHMECH, PacTBOPEHHHIE B BOJE: CBO-
GONHYIO CEPHYIO KHCJOTY, CYJ/Ab(aTH TAKEJIHX METa/JIOB, COedHHe-
HHA BaHaAusd, HHKeJs1, MeAu H Ap. OOGMBIBOUYHHIE BOAHI NPEICTABASAIOT
co6ofi Kucamle pactBopn (pH = 1,3=3,0).

OugucTKa CTOYHRIX BOJ, OT OOMBIBKH NOBEepXHOCTeRl HarpeBa OGHYHO
NPOM3BOAHTCA NyTeM HX HEHTpaJu3anuH. BCeCOO3HEIM TemJIOTEXHH-
yecKHM HHCTHTYTOM HMeHH @. 3. JI3ep:kuHCKOro paspaGoraHa oAHO-
CTymeHuaTass cxeMa HeHTpaJu3aiHH OOMBIBOUHHIX BOJ, HNOKa3aHHas
Ha puc. 12.4. He#fitpanusanus OGMEIBOYHOA BOAK NPOH3BOAHTCS
M3BECTbIO HJH THApOKcHIOM HaTpHa. OOMHIBOYHas Bofla M eAKH#

1 5
2
‘ A2
A
3 6 * 7
9 9 8
10 1
e
15
14
F/ 13 12
1

Ay

Puc. 12.4. Cxema ycTaHOBKH IJ151 06eSBpeXXKHBAHHS M HeATpANH3aLHK OGMBIBOYHLIX

BOJ KOTJIOB
1 — mofava efKOro HaTpa HJIH aMMHaKa; 2 — OOMHBO4YHas BOKa; § — G6aK st nepBofl CTagHy
0o6paGoTKH BOAKH; 4 — NMepeKayHBAIOMHEA HacOC; § — nogasa H3IBeCTKOBOrO MOJIOKa; 6 — 6akK

Aas BTOpoRl CragHH 06paloTKH BOxH; 7 — 6ak oCBeTJIeHROM BOAM; 8 — HaCOC OCBeTJeHHOA
BOAH; 9 — mnaMoBHA Hacoc; 10, Il — cOpoc HAH o6OpOT BOAH; /2 — mMOrpysumk; 13 —
MallHHA [JIS SallHBAHHS MeMKOB; /4 — IMuekoBHA Tpamcrnoprep; /5 — GHALTP-Mpece
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HATp NojaloTcsi B NepBHIA 6aK-HeATpaju3arop, rie B TeueHue 5—6 4
NPOHCXOAMT oOpasoBaHHe M ocaxleHue wiama. EMxocte 6aka pac-
CUMTHIBaeTCs Ha IuecTHYacoBoi o6beM Bojanl. KouauuectBo NaOH,
nopaBaemMoe B Oak, mnonbupaercs sKcnepumeHTaJbHO. Kouauvecrso
OCaXKIE€HHOTO BJIAXXHOro 1jaMa B Gake cocrapisieT 20 % o6MbiBou-
Hoit Bogu. OcBeT/ieHHas BoAa u3 mepBoro 6aka HAacocoOM MepeKauH-
BaeTcsl BO BTOpoi Oaxk-HeATpaJsusaTtop, KyAa mojaeTcs pacTBOp H3Be-
cti u3 pacgera b—6 xr Ha | M® o6MeiBouHON BOAKI. Hefitpanusanus
H OCaxjeHde lllaMa Bo BTopoM 6ake mpopo.xaercsi 7—8 1. O6nem
OcaxKJIeHHOro BJIaXKHOro uiama cocrasJiaser npumepHo 30 % . Ocser-
JIEHHas1 BoJla HalpaBJisieTcss B TPeTHMH 6ak M MCHoJab3yercs AJsA IIO-
BTOPHOH OGMEIBKH IIOBEDXHOCTeH HarpeBa.

CrouHble BOJABI BOJONOATOTOBHTEILHHX YCTAHOBOK Neped cOpocoM
B BOJOEM JOJIXKHH OCBOOOXJAATbCS OT rpyGOAMCIEPCHHIX NpHMecel
H cofefi. B cToYHHIX BOJaX BOJONOATOTOBHTENbHBIX YCTaHOBOK COJep-
JKaTrcsl HeHTpaJbHBIE COJIH, KHCJOTH H INEJIOYH, YTO NPUBOAMT K yBe-
JIMYEHHIO COJIECOJEeDKAaHHA BOJOEMOB H H3MeHeHHIo noxasaress pH.
Hanpumep, npu Na-katHoHupoBaHuu yaesopHui pacxof NaCl Ha
pereHepanuio cocrasisier 3—6 r-sks/r-sks, a npu H-kaTnonHuposa-
HUH pacXxopyeTtcsi 2—3 r-sKkB/r-3KB cepHoH KHCJIOThI. TakuM o6pasoM,
cosieBble COPOCHl BOJONOATOTOBHTEJNLHBIX YCTaHOBOK MOIYT OHITh
loctaTouHo GoanluuMH. Hanmpumep, Ha ycTaHOBKax MPOH3BOJHTENb-
Hoctbio 2000 M%/u co crouneiMH Bofiamu cGpackmBaercda 1,5—2,0 /4
pPasJHYHHX CoJIed.

Onur 3KCIVIyaTanuy BOJONOATOTOBHTENbHKX YCTAaHOBOK NOKasal,
YTO Yaile BCero CTOYHHE BOJH HOHOOOMEHHOH YacTH BOJOIIOATOTOBH-
TeJbHBIX YCTAHOBOK NOCJE CMEIeHHs cO6poCOB pereHepaTHBHBIX BOJ
OT KaTHOHHTOBHIX H AHHOHHTOBHIX (HJIBLTPOB HMEIOT KHCJIYIO peak-

=

N
N

H

10

|

Puc. 12.5. Cxema HeATpajNH3alHH H3BeCTbIO CTOYHRIX BOJi BOJONOATOTOBHTEJILHHIX
YCTaHOBOK

! — H-KaTHOHHTOBHAA GHJABLTD; 2 — aHHOHHTOBHA PHILTD; § — HsBecTKOBas MelaJjiKa, 4 —

Hacoc M3BECTKOBOH MelajIKH; § — Macoc — [08aTOp H3BECTKOBOro MOJIOKa; 6§ — 6ak HefiTpa-

JIHS2IHH; 7 — OXJIaXKAalolias BOAa MOCJHe KOHAEHCATOPOB TYPOHH HJH OT BOAOHCTOYHHKA:

8 — Hacoc nmepekauHpaHHs M cOpoca; 9 — mepeKadHBalOIGHEA Hacoc; /0 — npHsMoK clopa
pereHepauHOHRHKHX BOA
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nuto. J{na HeATpasHsanuH CTOYHHX BOJ Yallleé BCEro NPHMEHSIOT W3-
BeCTb HJIH aMMHAa4YHyl0 BOAY.
Pacxon peareHToB Ass1 HeATpaJH3alHH KHCJHX BOJ H3BECThIO

(kr/cyT)
Geao = 28 (Ge. x — Ge. )+ 1078, (12.21)

rae Ge. g, G¢. x — CyTOuHHE cOpPOCHl INEJOYH H KHCJOTH, TI-IKB.

OnHa u3 BO3MOXKHBEIX CXeM HeATpaJH3alliu NOKa3aHa Ha puc. 12.5.
[Tponecc HefiTpanusanuu 3akJjaiouaeTcsl B 3aNoJHEHHH 6aka s Hei-
TpaJIH3alHH CTOYHOR BOJAOA M nojave B Hero HeATpaJsIH3YIOLIEro pac-
tBopa. [lepeMeninBanne NPOM3BOAMTCA CXKATHIM BO3IYXOM, pPacxol
Kotoporo Ha | M? nonepeudoro ceyenus 6aka cocrasaser 0,4—0,8 M3

F'rasa mpunaoyamas

PACYHET TEXHHKO-3KOHOMHYECKHX
NMOKA3ATEJIEA KOTEJbHOH

13.1. PACYUET CEBECTOMMOCTH OTITYIIEHHOH TEIUIOTHI

OneHka KadecTBa MNpPHHATOrO B JHILIOMHOM IIpOeKTe BapHaHTa
CTPOHTENBCTBA KOTEJNbHON JIOJI)KHA NPOU3BOAHTLCA Ha OCHOBE aHaJlH3a
ee TEXHHKO-9KOHOMHUECKHX MOKa3aTesled, B YHCJO KOTODHIX BXOJAT
TeXHOJIOTHYECKHE M 3KOHOMHYECKHe MoKa3areJH. K OCHOBHEIM Tex-
HOJIOTMYECKHM I0Ka3aTeJsiiM, OoNpefessieMhIM B SKOHOMHYECKOH YacTH
JHUIJIOMHOTO NpPOEeKTa, OTHOCSITCS: YCTAaHOBJEHHas MOIHOCTh KOTeJb-
HOft, rofioBasi BHIpafOTKa TEMJOTH HJIH Napa H OTNYCK HX NOTpebH-
TeJIAM, PacXoAH TOIVIHBA H Ap. 3AeCh PaCCUHTHIBAECTCH H DEXKHMHHIH
NoKasaTeJlb — YHCJIO YacOB MCMOJb30BaHHS YCTaHOBJEHHOH MOII-
HOCTH KOTEJILHOH.

BaxHeHniuM 3KOHOMHYECKHM NOKasaTeseM, ONpejeJsieMbiM B JHUII-
JOMHOM NpOeKTe, SBJSAETCA Ce6eCTOHMOCTh OTNYIIEHHOH TEemJOTHI.
B xonme ee pacuera onpelenfioTcs H JApyrue SKOHOMHUYECKHe IIOKa-
3aTe/IH: CMeTHasi CTOMMOCTh CTPOHTEJBbCTBA, IUTATHl KOTEJLHOH, rofio-
Bhie 3KCIIyaTalHOHHKIE pacXojnl U T. ., KOTOpPHE CBOJSATCA HApPAAY

“C TeXHOJIOPHYeCKHMH B HTOroBylo Tabuiuny ¢OCHOBHHE TeXHHKO-
3KOHOMHYECKHe II0KasaTeJH KOTeJbHoM». AHanusoM sToft TaGJHIH
JOJIXKeH 3aBepuiaTbcsl SKOHOMHYeCKHA pasies AHIJIOMHOro NpOeKTa.

[Ipn pacuere TexHoJOrHYecKHX NOKasaTeJiefl ONpelessilOTCA:

1. YcranoBseHHass MOWHOCTE KoreanHofi (MBT):

G BOJIOTpPEAHKHIMH KOTJaMH

Qyer = Qroutt; (13.1)
G IapOBHMH KOTJaMH

Qyer = [Daou, (in — in. ») + Dup (ix. s — in.s)] 2: 1073,  (13.2)
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rie Qmou — HOMHHAJLHAs MOIIHOCTL BOJOTPEAHEIX KoTJI0B, MBT

(Mo NaHHREIM 3aBOfla-U3roTOBHTENS); Dypow — HOMHHAJBLHAS napomnpo-

M3BOJHTENBHOCTE KOTJOB, Kr/c (0o JAaHHHM 3aBOJa-H3TOTOBHTEJI);
N — YHCJO YCTaHOBJIEHHHX KOTJOB; Dy, — HelpepHBHas MpOJYyBKa
Kotia, %,

Dyp = 0,01Dg,, . (13.3)
2. Tonosot ormyck TemynoTH Ha otomiende * (I'IIx/ropn)
ot = 24.0,0036Q5"n,, (13.4)

rie Qgf — cpeiHHMl pacxoj TEMJIOTH 3a OTONHTEJLHHA HEpHOJ Ha
HYXIH oTolliexusi, KBT, ompenenserca no gopmyne (9.17); n, —
NPOJLOJIIKHTENLHOCTE OTONHTEJBHOrO IlepHolia, CYT, IpPHHHMAaeTcs
no Tabu. 9.1.

3. Togoeoft ornyck TemoTh Ha BeHTHAsSHHIO (I'JIX/roxn)

POk 0,00362Q 1, (13.5)

rie Qif — CpeliHHA pacxo)| TellVIOTH Ha BeHTHJANHIO, KBT, onlpeje-
asiercsi no ¢dopmyse (9.18); 2 — ycpelHeHHOe 332 OTONHTEJNLHEHIA Ile-
PHOJA YHCJO 49acoB pabOTH CHCTEeMH BEHTHJISIIHH B TeUYeHHe CYTOK
(mpu OTCYTCTBHM JaHHHIX NpHHMMaeTcs paBHEM 16 u).

4. TonloBo#t oTIyCK TENJIOTH Ha ropsidee BojlocHabxkenue (I'x/rox)

2 = 24.0,0036Q:" 51, + 24-0,0036QF° 5 .2 (350 — n,), (13.6)

rae Qrf s — Cpezmnﬁ Pacxol TeNJIOTH 3a OTOIUTEJLHEIA neproj Ha

ropsigee BO,IJ,OCH&O)KEHPIE KDT OllpE}lEJIHETCH Io (pOpMYJlE (U 10),

TP s.a — CPEIHHA pacXoJi TEMJIOTH Ha ropsiyee BOLOCHAGKEHHE B JIET-

Huft nepuopi, kBT, onpefeaserca no dopmynae (9.20); 350 — uucno
CYTOK B rojfly pabOTHl CHCTEMHl ropsuero BOAOCHaGXKeHHS.
5. [ofoBoit OTHYCK TEMJOTH Ha TEeXHOJOTHUECKHE HYMIH

I'x/rox)
P8 = [ DI (in — . ) — D™ b in | maKa+ 107, (13.7)

rae D2°*¢ — pacxog napa Ha TEXHOJOTHYECKHE HYXIH NPH MaKCH-

MaJbHO-3UMHeM pexume (3ajaHo), T/d; P — BO3BpaT KOHJeHcaTa
TEXHOJIOTHYECKUMH NOTpebuTe/IAMH (3a71aH0), % ; Iy — SHTAJLNHSA
Iapa, OTIyCKaeMOro MOTpeGHTeJsIM Ha TeXHOJOTHYECKHE HYXKIHI,
KJDK/KT; g s — SHTaJbIHSA NHTaTeJbHOA BOAH, KIXK/Kr; [, —
5HTaJbNIHS KOHJeHcaTa, Bo3BpaumiaemMoro nortpeburensamu, KJIDK/Kr;
Ny — rOflOBOE YHCJO YacoB HCNOJbL30BAHUA TMOTPeOHUTENAMH TeX-
HOJIOTHYeCKOl HarpyskH, 4/rofi, NpHHHMAeTCAd B COOTBETCTBHH C 3a-

JAaHHBIM DEXHMOM ofeclleyeHHS1 NApoM TeXHOJOTHYECKOA Harpysku

* T'onoBo&t OTHYCK TEMJIOTH HA OTOMJEHHE, BeHTHAAIHIO, ropsiyee BOAOCHAGKe-
HHE H TeXHOJIOrHYeCKHe HYXAH, onpelensercs B coorsercrsHu co CHnall 11-36-73.
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norpeGurteseil: AAA NPEANPHATHHA ¢ HeNpPEePHIBHBIM TEXHOJOTHYECKHM
npoueccoM 8760, ¢ TpexcMeHHBIM pexXHMoM pa6otel 6120, ¢ aByxX-
cMeHHBIM pexkuMoM 4080, ¢ onHOcMeHHHIM peXumoMm pabotnl 2040;
Ky — xo3pdunueHT HEpaBHOMEPHOCTH CYTOYHOro rpaduka no mapy,
NpH OTCYTCTBUM AaHHWX npuHuMaerca 0,7—0,9.

6. I'ogoBo#i ornyck TemnoTe ot Koreannoit (I'JIxk/ron)

o = Q% O QL Q5 (13.8
7. Toposasa Bepa6oTka TemaoTn KoreanHo# (I'Jxk/ron)
Qro,u 102
o = o T (13.9)
Mr. o

rAe 1My 5 — Ko3pdunueAT TemIoBoro noToka, %, omnpenenasercs Ha
OCHOBAaHHH pacueToB, MpHBeAEHHHX B ra. 10, HWIH nNpHOJIHKEHHO
npuHUMaeTcsi: npu pabore Ha TBepJoM TonauBe 97—96 %, Ha rase
98—97 %, Ha ma3syre npu ycTaHOBKe (OPCYHOK C MEXaHHYECKHM
H NapoMeXaHHYeCcKHM pachniiuBanueM 93—91'% (60Jsbline 3Havye-
HUSl OTHOCATCH K KOTEJILHHIM C KOTJoarperaTamfi MOILHOCTBIO GoJiee
10 MBr1).

KoahdumuedroM TeMmJ0OBOro MOTOKAa YYHTHIBAIOTCH pacXon Tell-
JOTH Ha OGIYBKY NapoM NOBepXHOCTed Harpepa, Ha paclhlIHBaHHe
MasyTa, Ha [apoBOH NHpPHBOJ MHTaTeJbHBIX HAacOCOB, Ha pa3orpeB
MasyTa MpH CJHBE H3 XeJe3HOAOPOXKHHX IUCTEPH U MOJOTPEB B Xpa-
HHJIMIAX, a TaKXKe MOTepH TEeIVIOTH, CBA3aHHBIE C MYCKOM, OCTAHOB-
KO U cofiep:KaHHeM arperaToB B pe3epBe, C yTeuKamH Napa yepes
HEIJIOTHOCTH B TPY6OIPOBOJAaX U apMaType H T.l.

8. UHC/IO0 9acOB HCNOJB3OBAHHA YCTAHOBJEHHOH MOIIHOCTH KO-
TeNbHOH B ropy (4/ron)

Qron

P = A 13.10
fyot = 560y0r (13.10)
rie Qycr — YCTaHOBJIEHHast MOILHOCT, KoTeJbHo#, MBT, omnpene-
Jasercs AJs KOTeJbHOH ¢ BOJOrpeHHBIMH KoTJamu no dopmyJe (13.1),
a ¢ nmapoBHMH KoTiiamH no dopmyae (13.2).

9. Yaenpunit pacxof Toniuea Ha | I'IK oTnymeHHON TENJIOTH:

ycnosHoro (ty1/I'[Ix)

b T — _jﬂ)_._.‘ .
o = e (13.11)
HatypaJjsHoro (Tat/I'JIx)
:'m': z'rn 22:,3 ’ (1312)

rie e, — KII[ (6pyTtro) KotennHoro arperara, %; ompenensieTcs

U3 ypaBHeHHsS TelJoBoro 6anaHca; Qf — HH3IIas TEIJIOTAa CrOpaHud
paboueil MacChl TOIJHBa, onpeaensercA mo Taba. 2.1 u Taba. 2.2,

MILxk/xr naun MIDx/m3.
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Tabaruya 13.1. TpamepHHEe 3HAYEHAS YAEJBHOTO Pacxoxa
SNeXTpHUecKOoll MOIHOCTH Ha COGCTBEHHbIC HYXIMW KOTeNpHHX, XBT/MBT

Bajg xorenbHOA
enomoh, MBe
RoTeaRROR, OpoHSBOACTBeRAR AN npg;(;[;g;g:g:;aa soporpefinas
Jo 15 36—31 38—-33 40—35
15—30 31—25 33—28 35—30
30—b0 25—15 28—18 30—20
Ceuime 50 15—10 18—13 20—15

[Ipumevanna: 1. IlokasaTesn npuBeJeHH AJT KOTEJALHHX C 3aKpPHTOH
CHCTEMOH TelnJIoCHaOXXeHHsl, CIIPOEKTHPOBAHHHX JJSI CXKHIaHHA rasa H MasyTa.
[Ipn ca0eBOM CXHraHHH TBEPZOro TOITMBA II0Ka3aTeJH NPHMEPHO Te XKe, a MNpPH
KaMepHOM CXKHIaHHH — yBeJHuYKBaloTCA B 1,5—2 pasa. 2. IIpH orkpuTOolt CHcTeMe
Ten1ocHaGXKeHHs NOKasaTeJlH YBeJHUYHBAIOTCH npuMepHo Ha 25 %. 3. [Ipr nuesMo-
8OJIOYJaleHHH NOKa3aTeJH yBeJHunBaioTcs B 1,8—2 pasa.

10. T'omoBoft pacxop TonsuBa KoTeJbHOH:
yCcJOBHOrO, TYT/roj,

Blos = bimQomm; (13.13)
HaTypasibHOro, THT/ToA,
Brog = bomQorn- (13.14)

11. TonoBoli pacxop 3MeKTPOSHEPTHH Ha COGCTBEHHBIE HYXXJHI
KoreabHo#i (KBt-9/rox)

gé; = Nyc'rhxo'rKsm (1315)

rie Ny., — ycTaHOBJeHHas MOIIHOCTL TOKONPHEMHHKOB, KBT, ompe-
AeJsieTcsl Ha OCHOBe BHIGOpa BCIIOMOraTeJibHOro O60PYAOBaHHUS KOTE/b-
HOH M 3JeKTpOABHrarejeil K HeMy, a IPH OTCYTCTBHH JaHHHX B yuel-
HeIX pacyetax — no dopmyne (13.16); hyor — 4YHCIO YacoB paGoTH
KOTeJbHOH B rOAy, 4/rofi; IpHU OTCYTCTBHH AAHHLIX NPHHHMAETC NpPH
HaJU9uH ropsizero BojocHaGxkenuss 8400 ufrox, a npH €ro oTcyT-
CTBHH — N0 HauOo0JblIeMYy YHCTY YacOB HCIOJNL30BAHHS OTONHTE/b-
HOH (24n,) WK TEXHOJOTHYECKON HATPYSKH (M,); Ky; — Ko3bdHIHEHT
HCIIOJIb30BAHUSA YCTAHOBJIEHHOH 3JEKTpHYeCKOH MOIMHOCTH (IpHHH-
Maercsl sl KOTeJbHHX C Qyer << 10 MBT pasueM 0,6—0,6; ¢ 10 <q
<< Qyer < 200 paBrBM 0,7—0,8, 6osee KpynHHX KoTeJbHHX — (,85.
YcraHOB/IEHHAsT MOUIHOCTH TOKONPUEMHHKOB (KBT)

Nycr = No. aQyem _(13.16)

rie N, 5 — YAeJIbHHH pacXoi 3JeKTpHYeCKOH MOIMHOCTH Ha c/06-
CTBEHHhIe HYXJK KoTeqnHo#, KBT/MBT (DpuHuMaeTcs no ta6xa. 13.1).
12. TonoBo#t pacxoa Boxaul KoTesnbHOH (T/ron):
NpH SaKpHTOH cHCTEME TelJocHAaGXKeHHs

Gron = 24n.Gs. s + 24 (350 — n,) Gg. 5 (13.17)
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NpPH OTKPHTOR CHCTeMe TeNJOCHaGKeHHA

Gion = 24n, (G3. o + Gy 5 °) + 24 (350 — no) (Gs. s + G™ ),
(13.18)

rae Gi. s, Go.» — pacxXoi CHpOA BOAH, NOCTYNaomed Ha XHMBOJO-
OYHCTKY A/ NPHTOTOBJEHHS MHTATENbHOA BOAM NPH MAaKCHMAJpHO-

3HMHEM H JIETHEM pexXHMe, T/d4 (IpHHHMaeTcs Ha OCHOBaHHH pacyeTa

TenJoBofi cXeMH KoreasHo#); Gi 3 ® Go 5" — pacxom chipod

BOJKI, MNOCTyNamomed Ha XHMBOJOOYHCTKY JJs NOANHTKH TEIJOBOHA
CeTH IIPH MAaKCHMaJIbHO-3HMHEM H JIETHEM pexHMe, T/4 (IpHHHMaercs
Ha OCHOBaHHH pacyeTa TEMJOBOH CXeMH KOTeJbHOil).
13. YaennHH pacXoA Chpod BOAH Ha OAHH THrajXoynab OTHy-
mwenHoft Tensornl (1/T1x)
— GO B

en = (13.19)

Qorm °

QD

OnuuMm H3 obo6mMAromMKX SKOHOMHYECKHX MNoOKasarenefi, xapakre-
PH3YIOIIMX KaueCTBEHHHH YpPOBEHb paloTH KOTEJbHOH, sABJSETCA
ce6eCTOMMOCTb OTHYCKaeMOH TemJIOTHI. JDTOT NoKasarenb B TOH HJIH
HHOH Mepe oOTpaxaer TEeXHHUECKYI0 BOOPYXKEHHOCTb KOTesbHOH,
cTeeHb MeXaHH3allHH M aBTOMATH3aLMH NPOH3BOACTBEHHHX INpolec-
COB, pacXoOJOBaHHE MaTepHaJbHHIX PecypcoB H T. A.

Has pacuera ce6eCTOMMOCTH OTIYCKaeMOH TEIJIOTH OlNpepe/siorcs
roJI0BBIE SKCIJIyaTallHOHHHIE PAacXoibl, CPeiH KOTOPHIX B NPOEKTHHIX
pacyerax OOLIYHO BHIJCJAAIOTCA CJAEAYIOUIHE CTAThbH: TOIIHBO, 3JEKTPO-
SHeprusi, BOAa, aMmopTHU3auudA, TeKyWlHA peMoHT, 3apaboTHas nJjara
IKCILIYaTAaUHOHHOrO IepCoHajJa ¢ HAYHCJAEHHSIMH H IpoYyHe CyM-
MapHBle pacxoanl. Huxe paccmMarpuBaercss KaxKAas M3 3THX craTed.

B crateio «TonsuBo» BKJIIOYAIOTCS 3aTpPaTrhl HA TOIJIHBO, pacXoAye-
Moe JJisl MOKPHTHSA TEIJIOBHX Harpys3ok KorteapHOH. [lo 3HauumocTH
pacxXoinl Ha TOIIHBO SABJSAIOTCA OCHOBHHIMH M COCTaBJAIOT X0 60—
80 % Bcex 3arpaT. TomiHBHasA cocraBisOmWas 3aBHCHT OT KOJIHYECTBa
H3pacXONOBaHHOI0 TOIJIMBA, €ro meHH, TPAHCIOPTHHX 3arpar H
onpenenasiercas no ¢opmyae (py6/rox)

Sy = Brox (1 + a) (ugp + Hrp) (13.20)

rae Bro; — rofioBofi pacxXoi HATYpaabHOro TOIIMBA, PacXOAYeMOro
KOTeNpHOH, THT/rOA, onpeaeasercsa no ¢opmyae (13.14); a — xosp-
GHUMEHT, YYUTHBAIOUHA NOTEPH YIVIS NMPH TPAHCIOPTHPOBKE H Xpa-
HEHHH B IIpefleslaXx HOPM €CTECTBEHHOH YOLIIH; NPHHHMAETCH paBHLIM
npuMepHo 0,01 npu nepeBo3ke yraa Ha paccrosHHe Ao 1000 kM,
npuMepro 0,015 npu nepeBoske Ha 1000—2000 kM, ¥ DpHMEpHO
0,02 mpu nepeBo3ke yras Ha paccrosiHHe cBhiie 2000 KM (cpexHue
MOTEPH B NYTH XKHAKOro TONJIHBA H NPHPOAHOrO rasa BKJIOUEHH B HX

ONTOBHE UeHH); [[3° — onroBas leHa TOIVIHBA 0[O NpeACKypaHty,
py6/THT, npHHHMaeTcs no mnpefickypanraM 03-01, 04-02, 04-03
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Tabauya 13.2. OnToBHE UEHH HA YIoOJb

HanMeHOoBaHHe Gaccefila Mapka g Onropas nena,

HJIH MeCTOPOXIOeHHSA KJacc yrasa DYG/THT
Jlonenxuf Irp 21,30
AP 16,80

TP 19,45

KysHenxu# rp 10,80
AP 10,55

TP 11,15

IMoamockoBHHA BP 10,95
INewopckuf JKP 19,35
KH3e/0BCKHA XP 19,00
rp 13,60

Kancko-AunpHckgt BP 2,70
PafiynxuHnckoe BP 3,60
Kaparauguuckuft KP 11,85
Axubacryackuft CCP 3,71
UepeMxoBckuit AP 4,30

Tabauya 13.8. OnToBHE NMEAH HA Ma3yT
Llena Masyra, pyG/THT

ITosic Pecny6anka, xpafl, o6aacTh Masocep- | cepumcro- | BHICOKO-
HHCTOrO ro CepHH-
cTOoro

I Kasaxckas CCP = cJaenyiompge 4acTH
PCOCP:

Bamknpckas, Byparckas, Kaxa- 34,5 33,0 32,0
MHIKas, YAMYpTCcKas, SKyrckas
ACCP

Antafickut, Kpacuosipcku#t, Ipn-
mopckufi, XaGapoBckufi Kpas;

Awmypckas, AcTpaxanckad, Boaro-
rpaackas, Upkyrckasa, Kamuarckas,
Kemeposckasa, Kyprauckas, Kyi-
6mmeBckaf, Maraganckasi, Hoso-
cubupckasi, Omckast, OpenSyprckas,
[Men3enckas;, Ilepmckas, CapaTtos-
ckasi, Caxanuuckas, CBepAJOBCKas,
Tiomenckasi, YJabsiHOBCKasi, Yeas-
6uHcKasg, YuTHHCKaA 06JacTH

I Kuprusckas, Tanxkukckasa, Typkmenckas,
Y36exckag CCP H caezyiomue 49acTH
PCOCP:
Komu, Mapufickaa, Mopaosckasd, 37,5 36,0 33,0
Yysamckas ACCP;

KupoBckasi u I'oppkoBckass o6jacTh =
III | AsepGafimxanckas, Apmanckas, Besopyc-
ckaa, I'pysmuckas, JlarBufickag, Jlatoe- | °40,0 38{0 37,5

ckasg, Moanasckas, Ykpanuckas, CToH-
ckagz CCP gu wacta PCOCP (ACCP, xpas
H obyacth), He oTHeceHHHe K I u II noscy

Mpameuanne: OnroBue HeHH NPHBeNeHH AJSA MaJIOCEDHHCTOrO MasyTa
c collepxanHeM cepH He Gonee 0,6 % m Zas cepHHCTOrO MasyrTa C COfepiKaHHEM CePH
He GoJjee 2 %.
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Tabauya 13.4. OnToBHe mMeAW HA NPHPOXHMA ras

OnroBas
Pecny6naxka, kpaft, obaacte IleHa,
pY6/Tnic. Mm*
Typkmerckas B Y3bexckas CCP; Tiomenckas o6aacte PCOCP 15
Kuprasckas, Tagxukckas, Kasaxckas CCP m caefyiomne uactd
PCOCP:
Komi m Slkyrckas ACCP; 21
Kpacrosipckrit kpaft;
AxTmio6unckasi, Anma-Atnnckas, ['ypbesckas,
Hxam6yabckasa, Kycranafickas, Caxannsckag, Manrum-
Jaakckas, Openbyprckasi, Ypaabckag, UamkenTckas 06JacTH
Yamyprekas ACCP; Tlepmckas, CeepanoBckas m YensiGHuCKas 26
obJsacTh
Antaficknii kxpafi; Upkyrckas, Kemeposckasi, HoeocmbGupckas 27
n Tomckas o6aactd
Monzasckasi, ApMsiickasi, AsepGafimkanckhs 1 I'pysunckas CCP
(kpome T6ramcH) B caepyomne yacta PCOCP: 30
ﬂélggancxaa, Ka6appauo-Bankapckas, Cesepo-OcerrHckas
ACCP; .
Kpacuogapckafi m CraBponosbckefi Kpas, PocToBckas 06-
J1aCcTh
Bce ocranbube 28

[Ipumeaannme: 1. OnToBhe [EHHW YCTaHOBJEHH MNPH pacueTHOR TemJOTe
cropasra QP = 34,3314,19 MIx/m3. 2. TIpE OTKJOHEHHH (aKTHUeCKOR TemIOTH
cropanns Gonee ueM na 4,19 MIIx/M® nponsBopsT onsaTy rasa B nepecuere Ha (ax-

THUecKyl0 Temuory cropamas: L™ = I, Q 4axr/34:33.

(trabn. 13.2, 13.3, 13.4); Ll;, — cTOHMOCTL TpaHCmOpPTa HarypaJb-
HOro TOIIHBA, pYO/THT (L/1g NPHUPOXHOro rasa Bce pacXoiH IO TpaHc-
NOpPTY BIJOTH JO KOTEJbHOH YYTEHH B ONTOBHIX LIEHAX).

Jasi Masyta CTOHMOCTb JKeJe3HOAOPOXKHOro TpaHCHOpPTa BKJIO-
yeHa B onToBYIO leHy. ONHAKO, €C/IM HMEIOT MECTO JONOJHUTE/bHEE
MepeBO3KH BHYTPH ToOpOfa AaBTOLUHCTEPHAMH, TO pacXoisl Ha HHX
B 3aBHCHMOCTH OT CPeHEro pacCTOSIHHSI BHYTPHIOPOACKOM nepeBo3KH
(!, kM) onpegeasiorca dopmyJofi (py6/THT)

Lop. w = 0,37 4- 0,091. (13.21)

Pacxofsl Mo TPaHCHOPTY YrJs CKJIAAHBAIOTCA H3 CTOHMOCTH
XKeJIe3HOJOPOXKHOA MepeBO3KH OT MecTta JoOHYM JO ropopa (Maru-
CTPaJbHBIL TPAHCNOPT) H CTOHMOCTH BHYTPHIOPOINCKON MEPEBO3KH
aBTOCAMOCBAJAMH.

253

Onekrponnas 6ubanoreka http://tgv.khstu.ru/



CTOHMOCTb NepeBO3KH KaMeHHOro H 6yporo yriis xeje3HOIOPOXK-
HHIM TPAHCHOPTOM B 3aBHCHMOCTH OT paccrosiHHA (L, KM) omnpepe-
aserca dopmynamu (py6/THT)

Lzp. y. « = 0,44 4 0,00242L; (13.22)
L. y. 6 = 0,204 0,00148L. (13.23)

CTOMMOCTE BHYTPHIOPOACKOH NepeBo3KH (py6/THT)
zp.y = 0,22 40,054 L. (13.24)

[To cratbe «DNeKTPO3HEPrus» ONPENENsIoTCS pacXojbl Ha 3JeK-
TPO3HEPT'HI0O HAa COOGCTBEeHHEIE HYXJBI KOTEJbHOH (IPHBOJ AYTHEBHIX
BEHTHJIATOPOB, AHIMOCOCOB, MHTATEJbHHX H CETEBHIX HAcOCOB H T. J.).

Pacxopsl Ha ssnekTposHepruio (py6/ron)

Bron s
Sa = _—W— ’ (1325)
rie rox — TOJOBOM Pacxoj SAEKTPOSHEPrHH Ha COGCTBEHHBIE HYXKIHI
KoTeabHOH, KBT-4/ron, ompepensiercs no ¢opmyae (13.15); L[, —
neHa (tapud) oXHOro KHJIOBATT-9aca; NPHHUMAETCSI MO NPEeACKYpaHTy
09-01 (raba. 13.5).

[Tpu momHocTH TpaHCHOPMATOPHHX NOACTAHHUHA KOTeNbHHIX (HJH
NPOMBILICHHBIX NPeNNpPHSTHH, B COCTaBe KOTOPHIX OHH IPOEKTH-
pytores) mo 750 kB.A pacxopyemast aseKTpo3Heprus onJaqyuBaercs
0 OJHOCTABOYHOMY Tapudy, T. €. YCTAaHOBJEHHOMY B 3Heprocucreme
Tapudy Ha OTHYIIEHHBIH KHJoBarT-4ac. [Ipw MomHocTH TpaHchop-
MaTOpPHHEIX noacraHuuél 750 xB-A u Bhllle onJsata NPOH3BOXUTCA IO
IByXcTaBo4HOMy Tapudy. B stom caydae neHa Ha | xBT.4 nortpe6-
JsieMOH 3JIEeKTPOSHEPrHH onpefesasercsd no ¢opmynae, Kon/(kxBrt-q):

10
=== +b, (13.26)

Irie @ — CTaBKa OCHOBHOH I‘OI{OBOﬁ onJiathl 3a 3asiBJCHHYIO MAKCH-

py6/kBT
0

MaJIbHY0 MOIIHOCTb, ; IpUHHMaeTcsl no npeickypanry 09-01

(rabn. 13.5); b — craBKa JONOJHHTENbHOH omJare, Xon/(kxBT.q),
npuHuMaercsa no mpeickypanry 09-01 (raba. 13-5); h, — 3asBjen-
Hasl MaKCHMa/ibHasl MOULHOCTb, 9/r0Jl, IPH OTCYTCTBHH NaHHHIX B y4el-
HEIX pacuerax ompefiensercs no Gopmy.e

by = hKOTKBJI' (1327)

[To cratbe «BOfa® onpefessercs CTOMMOCTbL CHIpoli BOJAH, pacxo-
AyeMOHl Ha MUTaHHE KOTJOB, HANOJHEHHE H MOAMHTKY TEIJIONOTpeG-
JSIOIMHX CHCTEM M HAPYXHHX TEMJIONPOBOJAOB, COGCTBEHHBIE HYKM
XHMBOJIOOYHCTKH, @ TaKXKe Ha ropsidee BOAOCHaGkKeHHE (IPH OTKPH-
TO CHCTEMe TemJIOCHaGKeHHS). \

Pacxonasl Ha BOAy (py6/ron)

Ss = Grog Ly, (13.28)
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Tabauya 13.5. Tapadu HA SNEKTPHUECKYIO H TEIJIOBYI0 SHEPIrHIO,
OTNYCKaemMyl0 NPOMBIIVICHHHM H NPHPABHEHHbLIM K HAM NOTPEeGHTENSM

JAByxcTapounnft Tapud
Ha SJEeKTpPOSHeprHio Orrsoepa.
sa 1 kB ounuf
DHeprocucrena B 9acH sa 1 kBr-u ::,‘,’,’,‘g’,;‘,g
MaKCHMAAb- norpebnen- SHEprHIo,
HOR Harpys- { HOft sJexkTpoO- py6/T |
KH 9Hepro- SHeprHH,
CHCTeMH, Kon/kBwr-w
PY6/(kBT-rog)
IhaBuenTponepro ‘
Kocrpomasuepro, Jlanenkssepro, Moc- 36 1,00 2,28
SHEpPTo
Ky#AGHeBssepro, Caparosauepro, 36 0,90 1,756
Tatssepro
Kannuunsuepro, Tynasuepro 39 1,10 1,90
Hssuepro, Moprossuepro, Ilensasuep- 39 1,20 2,38
ro, Tam6oB3Hepro, YJbgHOBCK3HEpro,
Yysamsuepro
I'naBceB3ansnepro
Kapeasuepro, Koasuepro 39 0,90 3,10
$Ipsnepro 39 1,20 ! 2,14
Jlensuepro 36 1,00 2,28
Bpsincksnepro, Kaauuuerpagsuepro, 42 1,50 2,57
CMoJIeHCK3HEepTo
Apxsuepro, Komusuepro 45 1,50 2,74
I'naBloxsHepro
Boarorpapsuepro,  Bopouexsuepro, 36 0,90 1,76
I'po3ssepro
Bearoponsuepro, Kypcksuepro 39 1,20 2,69
Kpacnonapssepro, PocToBstepro, 42 1,50 1,64
CraBponosnbaHepro
I'naBypassnepro
Bamkupsuepro, IlepMbanepro, 36 0,90 1,78
CeepraoBckanepro, YenstGHHCKIHEPIO
Kuposanepro, Open6ypraunepro, Tio- 39 1,10 1,89
MeHb3Hepro, ¥YAMypTaHepro
l'1aBBoCcTOK9HEPrO
Tomcksuepro 39 1,00 1,88
Bapuaynsuepro, Bypsarsuepro 36 1,10 1,66
Kys6accanepro, HoBocuGupcksuepro, 33 0,50 1,69
Owmckanepro
Hpkyrcksuepro, Kpacrospcksuepro 30 0,25 1,06

[IpuMeuannsa:

1. OxunocTaBousht Tapudp Ha 3JEKTPOSHEPTHIO JJIA IPO-

MHIUIeHHHX H NPHPaBHEHHHX K HHM [OTpeGHTeJeR MO BceM SHEPTOCHCTEMaM YCTa-
Hosjten 3 xon/(xBr-u). 2. Ha TensioByio smepruio mpHBeleHH CcpefuHe TapHpH MO
SHepProcHCTeMaM (MJIE ODHEHTHDOBOYHOR OLEHKH pPeHTa6eJbHOCTH KAamHTaJO0BJO-

JKeHHA B yYeOHHIX HeJAX).
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rie Grox — ToflOBOl pacxoj ChIpofl BOAH B KOTeJNBHOH, T/roj, ompe-
aeasiercsi no ¢opmyaam (13.17), (13.18); L, — uena sa 1 T cupoi
BOJHI, PYG6/T, OpHEHTHPOBOYHO MOXeT OuiTh npuHusta 0,05—0,08 py6/T
nIpH nNpuoOpeTeHHH BOJBI CO CTOPOHH, a NpH 3abope H3 BOLOeMa
0,01—0,02 py6/T.

[To crathe ¢amopTH3alHA» ONpefe/sseTcs pa3Mep aMOPTH3alHOH-
HEIX OTYHCJIEHHA IO NpoeKTHpYeMOH KoTesabHo#fl. McxonHeIM MaTepHa-
JIOM JJIsi ONpejieleHHsl 3aTpaT MO JAHHOH CcTaThe SABJAETCS pasMep
KalHTaJOBJOXKEHHA B CTPOHTENLCTBO KOTEJBHOA H NEACTBYIOIIHE
HOPMH aMopTH3aiuu. HauGosee TOYHHIM cllocoboM ornpeneeHus
KalHTaJAbLHEX 3aTpaT ABJIAETCS CMETHO-QHHAHCOBHIMA pacuer. OfHAKO
TPYNHOCTh TaKoro cmoco6a 3HauHTe/JbHa Jaxe NPH HEKOTOPHX €ero
ynpoineHusx. JIpyruM crnocoGoM oOIpeNeseHHsl KalHTaJOBJOXKEHHH,
KOTODHI/I IIHPOKO IIpUMEHsieTcsl INpPH pacyeTe aMOpPTH3alHOHHBIX
OTYHCJIEHHH, SBJISETC OCpeJHEeHHe CTOMMOCTH CTPOHTENBLCTBA HA
OCHOBE NoOKasaTenefl yJeJpbHHX KaNHTaJOBJIOXKEHHA B COOpYKeHHE
KOTEeJbHOH .,

B Tab6a. 13.6 npHBeneHH OpHEHTHPOBOYHHE 3HAYEeHHS YAEJbHHIX
KaNHTaJOBJOXEHHA B MNepBHIA H MNOCJAENYIOLIHE KOTJoarperarsl,;
3TH JaHHBE MOTYT HCHOJBL30BaThCsl B YYEOHHIX pacyerax JJs OLEHKH
KamHTAJbHHX 3aTpaT Ha COOpYKeHHe KOTeJbHBIX H ONpefieseHHs Ha
HX OCHOBE TOJOBHIX AaMOPTH3AIIHOHHHIX OTYHCJIEHHH.

KanuranpHble 3arpaThl Ha COOpPYXEHHE KOTelpHOl (cMmerHas
CTOHMOCTL CTPOHTEJLCTBA), pPYO,

Kuo! = -k—IQéou “I‘ —Kanou (n — 1). (1329)

rae K!, K" — ynenpHBHle KalHTaJOBJOXKEHHS JJS BBOJa NEPBOro
H DOCHeNyWIIHX KoTjaoarperatoB, py6/MBr, mnpuHumaercs 1o
tabna. 13.6 (nns KoTesbHHX C NAapOBLIMH H BOJOTIPEAHBLIMH KOTJIAMH
MepBHIM CYHTaeTcsl HauGOJBIUHA MO KalHTaJAbHBIM 3arpaTaM arpe-

rar); Qf,o,,, Qiou — HOMHHA/MbHasi MOIIHOCTH MNEPBOrO0 H HoCJeNny-
omero KotjoarperatoB, MBr (no paHHBIM 3aBOAa-H3rOTOBHTEJIA);
n — YHCJO KOTJIOArperaToB B KOTEJbHOH.

l'opoBHe aMOpPTH3aLIHOHHKIE OTYHCIEHHS ONpPENeNsoTCA KaK cyMMma
OTYHCJEHHUA OT CTOHMOCTH OOINECTPOHTENBLHBEIX PaboT H OT CTOHMOCTH
o6opynoBaHHSI ¢ MOHTaxoM (py6/ron):

ac'rp 06

Sau= 100 Kc-rp“l_ 100 KOG’ (1330)

rae @y’ — cpeAHsss HOPMa aMOPTH3allMH OOINECTPOHTEJBLHREX paGoT
H 3maHHA, %, OPHEHTHPOBOYHO MOMKeT OHITL NPHHATA paBHOA 3 % ;

a3’ — HopMa aMOPTH3anHH OGOPYNOBaHHA € MOHTAaXOM; TNpHHH-
Maercs paBHofi: 8,5 % NpH CXHKHraHHH Majo30JLHOrO TBEPAOro TOI-
jauBa (A" < 1,2 kr-10%)/MIx); 10,5 % — OpH CXKHraHHH BHICOKO-
301bHOro TBepjoro Ttomausa (A" > 1,2 Kr.10?)/MIIK) u BeICOKO-
cepHucroro masyra (S > 0,07 kxr-102)/MIx); 7,5 % — npH CxKwura-
256
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Tabauya 13.6. Tipamepanie 3HAYEHHS! YAeJbHHX KANHTAJIOBJIOXEHHA
B NepBHlfi H NOCJeAyiONHe KOTJOATperaTH, THc. py6/MBT

KotenbHass Ha TBepAOM KoTennHass Ha rase H
TOnJAHBE Ma3syTe
Trnopasmep
KOTJIOarperara npHE BBOAE npa BBOAe npE BBOAe npH BBOAE
nepeoro g’gﬁg’n:&' nepBoro C'J‘I‘;’Kﬂom no-
KOTJIO- KoTJ0arpe- AYIOLLErO
arperata KOTJ0arpe- raTa KoTJoarpe-
rarTa rara
JKBP-2,5-13 95 48 75 36
JKBP-4-13 89 43 60 28
TIKBP-6,5-13 83 36 58 26
JKBP-10-13 62 29 49 22
JKBP-20-13 46 22 39 17
KE-4-14 85 39 — —
KE-6,5-14 78 37 —_ —
KE-10-14 61 26 —_— _—
KE-25-14 43 21 — —
JIE-4-14 — — 57 31
JE-6,5-14 — — 55 25
JE-10-14 — —_ 46 19
JE-16-14 — — 38 16
JE-25-14 — — 32 14
I'M-50-14-250 — — 30 13
BK3-75-39 37 156 28 12
KB-TC-4 78 . 36 — —
KB-TC-6,5 68 33 — —
KB-TC-10 56 25 — —
KB-TC-20 47 23 —_ —_
KB-TC-30 38 20 —_ —
KB-I'M-4 — — 55 27
KB-T'M-6,5. — — 51. 25 -
KB-T'M-10 — — 43 23
KB-I'M-20 — — 40 20
KB-I'M-30, IITBM-30M —_ — 36 18
KB-I'M-50 —_ — 29 12
KB-I'M-100 — — 27 11
KB-I'M-180 — — 26 10

[Ipumeuwanngqa: L. llpu cxuranuu TOJBKO Ma3yTa yAeJbHhHE KanHTaJlo-
BJIOXKEHHSI MO CPABHEHHIO C Ta30Ma3’yTHHM TOMJIHBOM ngeHhmaxO'rca wa 5—10%,
NP CHKHUTAHHH TOJBKO MPHPOXHOro rasa — wa 15—20 %. 2. Yaenvuwe kamutano-
BJOXKEHHS] NPHBEIeHH MIJs 3aKDHITOH CHCTEMBl TeNJIOCHaGKeHHWsl; NPH OTKPLITOH
CHUCTEMe MOKa3aTeJd yBesHuuBaloTca Ha 15—20 % . 3. B kanutanbHue 3aTparthl He
BKJIIOYEHA CTOMMOCTb BHEIIHHX KOMMYHUKAIUHI.

HMH MaJIOCEPHHCTOro MasyTa M rasa; K;,, — CTOUMOCTb OOIIECTPOH-
TeJMbHBIX paboT ¥ 3aaHH#, pyb.; K, — crouMocTs 0GOpyHOBaHHSA
C MOHTaXoM, pV6.

CroHMOCTh OOLIECTPOUTEJLHEIX PaboT H 06OpYAOBaHHSA ¢ MOHTa-
KoM olmpefiesisiercsl no Gopmysiam:

Kerp = Kyor%crp: (13.31)
K6 = Kror®o6: (13.32)
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Tabauya 13.7. MpumepRas CTPYKTYPA KANHTANbHWX SATPAT
HA CTPOMTEJBCTBO KOTENBHMX, %

O6me- M

TpPOH-~ -

Bag korennroft Tonaeso l':nl;xile ,2,2‘;‘;?;; 0:;:!

paGoTH paGoTH

H 3QaHHH

[MpoussoacTBeRHan Trepnoe 40 45 15
['asomasyrnoe 28 52 20
OronuTesIbHO-NPOHIBOACTBEH - Treproe 42 42 16
Has [asoma3yTHO® 30 52 18
Boporpeitnas Tsepaoe 35 48 17
l'asoma3yrtaOe 35 45 20

TNE CGopp, Ghog — AOJS CTOHMOCTH OOLIECTPOHTEJbHHIX pabor H 060-
pPYJIOBaHHA C MOHTaXXOM B 0Ol CTOHMOCTH KOTEJbHOH (IpHHHMAaeTCs
mo tabxa. 13.7).

B cratbio «TeKymu#i peMOHT» BKJ/IOYAIOTCS PACXOAH Ha TeKyUlHH
PEMOHT OCHOBHHIX (OHIOB KoTeJbHOH (34aHHe, 00OpyJOBaHHE, XO-
3HCTBEHHHA HHBeHTapb H HHCTpyMeHT). Ciofa TakKiKe OTHOCHTCH
OCHOBHasfl H JOMNOJIHHTEeJbHas 3apaboTHas IJaTa C HAYHCJIEHHSMH
PEMOHTHOro nepcoHaJja, CTOHMOCTb PEMOHTHHIX MaTepHaJioB H HC-
N0JIb30BAHHKIX 3aMacHHX YacTel, CTOHMOCTb YCJAYI CTOPOHHHX opra-
HH3AUHH M CBOHX BCIIOMOraTe/]bHHX IPOM3BOACTB H NIP.

B mpoeKTHHIX pacderax 3aTpaThl Ha TEKYUIMHA PEMOHT KOTEJbHHIX
B CPElHEM NPHHHMAIOTCA B pasmepe 20 % aMOPTH3aIHOHHBIX OTYH-
CJIeHHH, T. €.

STp = O,2Sam, pY6/l"0ﬂ,. (13.33)

[To crathe «3apaboTHas maaTa ¢ HAYHCJACHHAMH» IOLCIHTHIBAETCS
OCHOBHasi W JONOJIHHTeJNbHasi 3apaboTHas MJaTra ¢ HaYHCJECHHAMH
TOJILKO 3KCNyaTallHOHHOTO MepcoHala, Y4YacTBYIOMEro B OCHOBHOH
NPOU3BOACTBEHHOH NeATEeJHbHOCTH KOTeJbHBIX B COOTBETCTBHH C HOD-
MaMH HX OOCHYXHBaHWA.

3apaboTHasi miara peMOHTHOro MepcoHa/ja yYHTHIBaeTcsl B aMop-
TH3AIHOHHEIX OTYHCJEHHAX (IO KalHTaJIbHOMY PEMOHTY) H B pacxo-
Jax IO TeKylleMy pPeMOHTy, a 3apaboTHas IJiaTa ajMHHHCTPaTHBHO-
yIpaBlAeHUECKOro nepcoHaja — B INPOYHX CYMMapHBIX pacxojax.

IIpn npoekTHpoBaHHH NOApPOOHOe oNpejeieHHe ITaToB H GoHAA
3apaboTHOH mJaThl, KaK NPaBHJO, HE I[POH3BOJHTCA H PaCXOAH IO
NaHHOH CTaTb€ TIOJOBHIX 3KCIIYaTAalHOHHKIX H3JEpKEK OpPHEHTHPO-
BouHO (py6/ronx) onpelrensworcs no ¢opmyJe

So.n = [_(mrch'chp. rom» (13.34)

rae 3.p. roy — CPeRHeronosas 3apaboTHas Iara ¢ HAYHCIEHUSIMH

pyb/uen (B yueOHHIX pacyeTax

B $OHA COUHANLHOIO CTpaxoBaHHA, Tol
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Tabauya 13.8. TipamepHbie 3HAYEeHAs] WITATHHX K03¢dHIHEHTOB
AJS KOTeJbHBIX

IItatHufl Ko3dduuueHT, Yesi/MBT,
IpH MOIHOCTH KoTeabHo#, MBT

Tonanso
Jo§ | 5—15 | 15—30 | 30—50 | %o | ‘9957 | 2905 | Coeume
Tseproe 5,5 4,0 2,6 1,2 0,9 0,7 0,5 0,4

[azoma3yrHoe 4,9 3,3 2,0 0,9 0,6 0,4 0,3 0,25

MOXKeT npuHHMaTbcs paBHo# 1650—1800 -p—}%‘f—i); K wr — OpH-

eHTHPOBOYHBIA IITATHBIH Koaddbuuuenr, ues/MBT (onpepensiercss mo
raba. 13.8).

C nmomompio mTaTHOrO Ko3hduLMeHTa B XoJe pacuera MoxeT OhITh
OlleHEHa M YHCJEHHOCTh 3KCIJIYaTalMOHHOIO TNeEepcoHaja KOTeJbHOH

J = KurQyer- (13.35)

CraTbsl «IpOYHe CyMMapHbIe pacXOfbl» BKJIOUaeT B ce6s 3aTparsl
Ha OXpaHy TPyAa, TeXHHKY Ge30MacHOCTH, NOXKAPHYIO H CTOPOKEBYIO
OXpaHy, afMHHHUCTPATHBHO-YIIpaBJeHUYECKHH [IepCOHAJ, BLIBO3KY 30JIH]
H II1aKa, NpHOOpPETEHHE CIEeHOAEXKIbl, PEaKTHBOB MNJsl XHMHUYECKOH
OYHCTKH BOJXH H JPYyrue HEyUTEeHHbIE pacXOjH.

B npoekTHBIX pacdyerax npoyue CyMMapHBIe pacxoisl NpPHHHMa-
IOTCSL B CpellHeM /s KoTeJbHEIX B pasmepe 30 %, sarpar Ha aMOpTH-
3allMi0, TeKYIHH peMOHT H 3apaboTHylo nJuary (py6/rof) H INOJCYH-
THIBAIOTCS 110 popMmyie

Snp=0»3(8am+sr.p+sa.n)' (13-36)

lomoBbIe 3KCcII/TyaTalHOHHBIE PACXOIBI [0 KOTEALHOH ONpenessioTcs
KaKk CyMMa pacCMOTpEHHBIX Bbllme crarted (py6/roj):

Sxor = Sa+ Sy S5+ Sax+ Sr.p + Se.n+ Sp. (13.37)

Ce6ecTonMocTs oTnycKaemoil Temiaots (py6/I'J1xk)
Sq - SKOT/Q:;Sﬁ, (1338)

rre Qors — TONOBOH OTIYCK TeIJIOTH OT KoTeabHoft, I'JIXk/rox,

onpeneasercss no dopmysne (13.8).
Tonausraa cocrasasoomas cebecroumoctd (py6/T 1x)

Sz = S+/Qora- (13.39)
259

Dnextponnas Gubmmoteka http://tgv.khstu.ru/



Ins oueHku o6wmed 3¢pheKTUBHOCTH NPHHATOrO MPOEKTHOrO pele-
HHS omnpegesasercs (B NpoleHTaX) peHTaGeJLHOCTh KallUTaJIoBJO-
XEeHHH

—S_ ron
= L= em g, (13.40)

rie I, — cpenHufl Tapudp Ha TemJOSHEPrHio MO SHEPTOCHCTEME,
B 30HEe JEeHCTBHSA KOTOPOH pacnoJiaraercd NpoeKTHpyeMmasi KoTesbHasd,
py6/T'Ix (onpenensierca mo Ttaba. 13.5).

PacyerHass peHTabe/]bHOCTh KANHTAJIOBJOXKEHHH JOJKHA GHTb
comocrapjieHa C €ro OTpac/ieBbiM HOPMAaTHBOM, KOTOPHIA B SHepre-
THKe npuUHAT pasHeiM 10 % . O6mas 3bdeKTHBHOCTL KamHTaJOBJO-
JKEHHH MOMET CYHTaTbCsl NpHeMJeMod, ecqu ee dhaKTHUYECKoe 3Haue-
HHE He HHUXKe HOPMATHBHOrO.

Ilpy Heo6XoAMMOCTH CPaBHEHHS BapHAHTOB IIPOEKTHOrO DeIleHHS
ONMpENeNnsloOTCA MNpPUBENEHHBIE 3aTpaThl Ha EQHHHLY OTnycKaeMmo#
renjotel (py6/I'’1x) mo dopmyne

Py

3=5,— E,fuor_ (13.41)
QOTH
rie Ey; — HOopMarHBHHA Ko3bdHuuHeHT 5pPeKTHBHOCTH, NpPHHHMAETCS

paBHuM 0,12,

13.2. [IPUIMEP TEXHHUKO-93KOHOMHUYECKOI'O PACYETA

Pacyer TeXHHKO-3KOHOMHYECKHX I[OKasartejiefi paGOTH KOTEeJbHOR
H Ce0eCTOMMOCTH OTNYCKAaeMOH TENJOTH NPOH3BONHTCA B COOTBET-
CTBHH C METOJHUKOH, H3JIOKEHHOH RHILIE NPHMEHUTEJBLHO K COCTaBY
obopyznoBaHusi, BeibpaHHoMy B ri. 10. B pesyabrare pacyera renso-
BOA CXeMBl K yCTAHOBKE NPHHATH BOJOrpefHBIe KOTJH, paboTamouiue
Ha 3aKpHTYIO CHCTeMY TelsocHabxkeHusi. KoreapHast npenHasHa-
YeHa JJas ofecnedeHHsl ropsAdefi BOJOA XKHUJBIX H OOLECTBEHHBIX
30aHHAl Ha HYXKJIbl OTOIJIEHHS, BEHTHJSAIHH H ropsyero BOjocHab-
XeHusi. B xoresbHO# ycraHoBaeHH TpH Kotsa KB-I'M-20, mecro
pacnosoxeHus r. Kocrpoma. KorenpHasi paboTaer Ha MaJioCepHH-
CTOM MasyTe, KOTOpHIA JocTaBJsiercs oT Hedrebashl aBTOLHCTEPHAMH,
paccrosHue nepeBo3kH 10 kM.

IIpu pacyere TexHOJIOTHYECKMX MNOKa3zaTejefi pabGoTH KOTeJbHOR
(ncxopHEle NaHHBEIE NPUBENEHH B . 10) B HHKecaenywolei mocaeno-
BaTEJBHOCTH OIpPeNeAI0TCA:

1. ¥YcraHoB/leHHass MOIHOCTbL KOTEJNbHOM

ch'r = ?ibll:n = 23,2.:3 = 69,6 MBT.
2. TonoBOA OTNYCK TEIVIOTH Ha OTOIJIEHHE

o = 24.0,0036Q5Pn, = 24-0,0036-20,6- 10°.924 =
= 398,7.10% I'Ix/roxa. |
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3. TonoBoit oTnycK TenJOTH Ha BEHTHJSLHIO
roR — 0,003620%Pn, = 0,0036-16-5-10°.224 = 64,5-10° T I»x/rox.
4. TonoBo# OTHYCK TEIJIOTH HA ropsAdyee BOZOCHaGXKEHHE
To% = 24.0,0036Q:P a1, + 24-0,0036Q:P 5. £ (350 — no) =
= 24.0,0036-6,8-10%.224 -+ 24.0,0036-4,45-108 (350 — 224) =
= 180-10% I'Ix/rox.
5. Tonoro&i OTHYCK TENJOTH OT KOTEJIbHOH
bon = QR 4 Qi 4 Q%A — (398,7 + 64,5 + 180)- 108 =
= 643,2-10® T Ix/rox.

6. I'omoBast BHIpaloTKa TENJOTH KOTENbHOH

ron 103 )
rox _ Qom 107 _ 6432100 _ 69 1 103 I'M/rox.
Nr.no 92

7. UHclo 9acoB HCIONb30BaHHS YCTAHOBJEHHOH MOINHOCTH KO-
TEJLHOH B rompy

rog

o Qowp _ 6991100
yer 316QY0T o 3,6‘69,6

= 2790 u/rop.

8. ¥YaenpHu#t pacxoxn TonnxBa Ha | ornymeHHHMH I'JXXK TensaoTH:
YCJIOBHOTO

y 340 340

b3rn = e = B8O = 0,042 TyT/TIx;
HATYPAaJbHOTO
B = bl 225 = 0,042’5 — 0,031 Tan/T M.

9. TonoBoli pacxon TomnuBa B KOTEJNLHOH:
YCJIOBHOT'O

BYon = bimQoms = 0,042-643,2-10% = 27 014 Ty1/TOX;
HaTypaJbHOro
Blon = bomQr% = 0,031 -643,2-10° = 19 939 THT/TOL.
10. ¥YcraBoBneHHasi MOMHOCTh TOKONPHEMHHKOB
Nyer = Ne, 5Qyer = 17,5-69,6 = 1218 xBr.

11. TonoBoii pacxon 3/M€KTPOIHEPTHH Ha COOCTBEHHHIE HYXAH
KOTEJbHOM

3or = NyerhyorKox = 1218.8400-0,7 = 7162.10° kBt-u/rop.
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12. TonoBo#i pacxop chipofi BOAK B KOTeJbHOMH
GEo2 = 24n0Ge. o + 24 (350 — no) GI o = 24.294.13,9 +
+ 24.(350 — 224)-5,9 = 92,57-10% 1/rox.
13. ¥YnenpHHIE pacxon chIpoH BOABI

Go o Glon  92,57-10°

= o = g or = 014 VI

[Ipu pacuere ceGeCTOMMOCTH OTIYCKaeMO# OT KOTEJNBhHOH TENJIOTH
B HHXECJEAYIOLIEH NOCJAeA0BATENbHOCTH ONPEAESIOTCS:
1. TonoBrie 3aTpaThl HA TONJIHBO

Sz = Broa (1 4 a) (Lz” + L) = 19939-(40 + 1,27) =
= 822,87-10% pyb6/rom.

2. TonoBrie 3aTparTbl HA 3JIEKTPOSHEPTHIO

onts  7162-10-1,6
S, =

— 3
100 100 — 114,59-10° py6/roa.

3. TonoBble 3aTpaThl Ha HUCHOJIB30BAHHYIO BOLY
Ss = Grog ll» = 92,57-10%.0,056 = 4,63-10% py6/ron.

4. rOAOBHe 3aTpaTtel Ha AMOPTHU3aAUHOHHBIE OTUHCJ/IEHHS

aTP o6

M aM
Sauzl_()()“Kch'lr‘—ﬁ)TKoG: 100 -649,6- 103+

+ — 100 -1206,4.10% = 109,97 -10® py6/roa.

5. TomoBhie 3aTpaThl Ha TeKyLHHA pPEMOHT
S p=0,28,4 = 0,2-109,97-10% = 21,99-10° py6/roa.

6. I'omoBele 3arpaThl Ha 3apalOTHYIO NJIATY 3KCINYaTalHOHHOTO
repcoHaja KOTeJbHOH

So. n = KmzQyer3ep. rog = 0,6-69,6-1800 = 75,6-10* py6/rox

(IpH YHCJIEHHOCTH 3KCLJyaTalHOHHOro IepcoHala Y = kyp-Qyer =
= 0,6-69,6 = 42 yes.).
7. Ilpoune cymMmapHbie pacXOAbl

Sop = 0,3(San + Sr.p + Ss.n) = 0,3:(109,97 + 21 19 4 75,6)- 10° =
= 62,27-10% py6/rox.
8. TogoBble 3KcIyaTalHOHHBIE PACXOABl MO KOTEJILHOH
Swor = S+ So + Sa + San + Sr.p+ S+ Swp =
= (822,87 4 114,59 4+ 4,63 4 109,97 4 21,99 -+ 75,6 4- 62,27)-10* =
= 1211,92.10% py6/rog.
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9. Ce6ecTOMMOCTh OTNYINEHHOA TENJIOTH

= 1211,92-10°
S = 3?3?{ = “ero = 188 pyOTTILx,

oTa

B TOM 4HCJIE TONJHBHAA COCTABJ/IAKOIAA
3 Sy 822,87.10%

T = QroR = —43.2.108 = 1,28 py6,T1xk.
oThn

10. PeHTabGeJIbHOCT, KaNHTAJOBJIOXKEHHA

1,3, & —1,88)-643,2.

11. IlpuBenennnle s3arpatel HA 1 I'JIXK OTHYILIEHHOH TEIJIOTHI

3 _ .0 K 1856-103
3= Sq + E Q!;(:; = 1,88 —I— 0,12-m = 2,23 pyﬁ/FlI)K

OTil

Onsi aByX ApPYruxX BapHAHTOB KOTEJbHHX C NapOBLIMH KOTJIaMH
(3 xI'M-50-14-250), a TakXe c NaPOBHIMU H BOJOTPEHHKIMH KOTJIaMH
(3 xI'M-50-14-250 u 2 x KB-I'M-50), paccmorpennuix B ra. 10, pac-
yeT aHaJIOTHYeH NpHBEJEHHOMY Bhille. OCHOBHHE TE€XHHKO-3KOHOMH-
yecKHe I0Kas3aTesH KOTeJbHOH, NMOJYyYeHHhle B pPe3yJ/bTaTe pacyeToB
no BCeM TpeM BapHaHTaM, IpeacraBieBn B Tabua. 13.9.

r'aasa semoipradyamas

KOMITIOHOBKA OBOPYJIOBAHHS KOTEJIbHBIX

14.1. TIPOEKTUPOBAHUE APXHWTEKTYPHO-CTPOMTEJIbHON
HACTH U KOMIIOHOBKA OBOPYIOBAHHS

[IpoexTHpoBaHHEe HOBHIX H DPEKOHCTPYKIHS CYIIECTBYIOLIHX KO-
TEJbHRIX YCTAHOBOK C MAapOBHIMH, BOJOTPEHHBIMH H I1apOBOAOTpEH-
HEIMH KOTJIAaMH HEe3aBHCHMO OT MOIHOCTH, C JaBJeHHeM Iapa He
Gosee 4 MIla (aGcoJoTHOE NaBJeHHE) AOJKHO NPOH3BORUTLCA B CO-
orsercTBHH ¢ TpeGoBarusimMu CHuIT 11-35-76.

3eMeJsIbHEIE YYACTKH JJIS CTPOHTENBCTBA KOTEJbHBHIX BHIGHPAIOTCS
B COOTBETCTBHH CO CXeMOH TeIJIOCHAGXKEHHS, NMPOoeKTaMH NJaHHPOBKHU
H 3aCTPOHKH rOpPONOB, IOCEJKOB H CEJbCKHX HaceJeHHbIX NYHKTOB.
Ha nnomanke KoTenbHOH pachosararT TJIaBHHIH KOPIYC, COOpYKe-
HHSA TOIVIMBHOrO XO3SIHCTBA M 30JI0ULNaKOyZajeHHs, TpaHcdop-
MaTOPHYIO INOACTAHLHIO, rasoperynaTtopusiii nyHkt (['PII), ycrpoi-
cTBa AJs cOopa H BO3BpPATAa KOHJeHcaTa, 06aKH-aKKYMYJSATOPH rops-
yero BOJOCH2OXXEHHs, 3JaHHE BOAONOATOTOBKH H peareHTHOro Xo-
3sfictBa. Oco6eHHO TINATeJbHO AOJIXKHA BHIGHpATbLCHA IJOIaAKa AJA
CTPOHTENHLCTBA KOTEJbHOA IIPH CXKHIAaHUH TBEPIOrO H BHICOKOCEDHH-
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cToro TomyHBa. JI1s1 3THUX KOTeJbHHIX LIJIAKOOTBAJKH JOJXKHEL DacIlo-
JlaraTbCs Ha HENPHUTOAHHEIX AJNA CeJbCKOro XossdcrBa semasix. [Ipu
3TOM CJIefyeT MpefycMaTpHBAThL 3AlIHTY BEJOEMOB OT BLIHOCA 30JIH
H IJ1aKa ROXIAEBEIMH HJIM MaBOZKOBHIMH BOJAMH.

OTBox BOAH C TEPPHTOPHH H M3 3MAaHHUS KOTEJLHOH AOJIXKEH GHITh
yBsI3aH C CETbIO IPOMBILIJIEHHOH, JIMBHEBOH H X03sIHCTBEHHOH KaHa-
au3auui. CTOKH JOJXKHH OHTh oxJaxaeHH no 40 °C M He ZoJXKHH
COfepKaTb BpPERHHIX MpuMecell. TpaHcmopTHas cxeMa KOTeJbHOH
IIPHHHMAETCA HCXOAA U3 €e MOLIHOCTH C yYYeTOM OYepPEeIHOCTH CTPOH-
TEJNbCTBA H MEPCNeKTHBH paClUHPEHHS.

BsaumHOoe pacmosoxkeHHe OCHOBHOTO H BCIIOMOTaTesJbHOToO 06o-
PYZOBaHHA B IOMEMIEHHH KOTEJHHOIO IleXa HAasblBalOT KOMIOHOBKOH
ob6opynoBaHus. KomnoHoBKa o6opyAROBaHHS BbIOHpaeTcsi NMPOEKTHOH
OpraHU3auued B 3aBHCHMOCTH OT BHEA CXKHIaeMmoro TOILTHBA, crnocoba
CKMIraHus, THNA TOINKH, MOLIHOCTH KoTJoarperara, TpeGoBaHHH,
NpenbsaBasAeMEX K OYHCTKE NMPOAYKTOB CrOpaHHs, H OT JPYrux ¢ax-
TOPOB.

( KomnonoBKa o6opyfoBaHHs moJikHA ofecledrBaTh YAOGCTBO pa-
6oTel H 6€30MaCHOCTb SKCIJYAaTAalHOHHOIO M PEMOHTHOrO MepCoHana,
MHHHMAJbHYIO MNPOTAXKEHHOCTh TP¥O6RPOBOROB, ra3’oXoloB H BO3-
LYyXOIPOBOAOB, MHHHMAJIbHHE 3aTPAaThl Ha COOpYXKEeHHE KOTEJNbHOH,

- COKDAIleHHEe —qUCTIEHHOETH 9KEeH1yaTaliHoOHHOro - IepcoHana, aBToMa-
TH3aUHIO TEXHOJIOTHYECKHX IIPOLECCOB, MEXaHH3alHI0 PEMOHTHBIX
paboT, BOSMOXKHQCTb PAacLIMPEHHS] KOTEJbHOH IPH YCTaHOBKE HOBOTO
o6opyroBanus.( Bce pemenus, npuMmeHnsiemble npH KOMIOHOBKe 0060-
PYROBaHHS, JOJXKHE OTBeyaTb TPEOOBAHHAM CTPOUTENbLHBIX HOPM
H NpPAaBHJ, NPaBHJ TeXHHKH 0e30aCHOCTH, CAHHTAPHHIX H IPOTHBO-
TIOXKAPHHX HOPM.

KomrionoBka o60pyaoBaHHS KOTEJbHOH MoMeT OHTb 3aKpHITOH,
OTKPHITOH HJH MNONYOTKpHTOH. Ilpu 3aKpniToi KOMIIOHOBKE BCe
o6opyRoBaHHEe KOTeNbHOH pacmoJsiaraercd B noMerneHuH. OTKphITas
KOMIIOHOBKA MOXET NPHMEHSAThCA NPH OJAronpHATHBEIX KJHMaTHye-
CKHX YCJOBHAX: TeIIOH 3HMe, OTCYTCTBHH NBIJIbHBIX M MECYaHBIX
6ypb M T. A. [IpH OTKpPHITOH KOMIOHOBKE KOTJIOarperathl H BCIIOMO-
ratejbHoe O06OpYyAOBaHHE pasMelfaioTcA BHe 3gaHUfA. OXHAKO LIUTHL
yIpaBJieHHs], paclpelesHTe/]bHble YCTPOHCTBA pacnoJiarailorcss B 3a-
KDHEITBIX ToMmemenuax. [IpH HoayoTKpbITOH KOMIIOHOBKE OTIEJILHOE
BCrioMoraresibHoe 00OpYAOBaHHE: ABIMOCOCH], BEHTHJSTOPH, 30J0-
VJOBHTENH, Jea’paTtophl — PasMeIaloTcA BHE 3JaHHA KOTeJhHOH.
K monyoTKpHTOH OTHOCHTCS TaKXe KOMIOHOBKA, INPH KOTOPOH
HUXXHAA 4acTb KOTJ/IOarperatoB (ropeskH, apMarypa, TPyOOIpOBOAHI
B Ipelenax KOTJia) pacrnoJiaraercs B IIOMEIUIEHHH, & BePXHAA 4acTb
KOTJIOB HaxoJuTcsi BHe 3xaHUsA. [JonyoTKpbITas KOMIIOHOBKa MOXKET
IIPUMEHSIThCA TOJBKO JJisi PAaHOHOB C pacyeTHOH TeMIeparypoH Ha-
pyxHOro Bo3fyxa He HHxe —30 °C.

OnHy¥M H3 BaXHHEIX NPHHIHIOB COBPEMEHHOH KOMIIOHOBKH 000DY-
JOBaHHfl KOTeJbHEIX IE€XOB fABJASETCS HCNOJNb30BaHHE OTAENbHBIX
6/10KOB MNOBLIIIEHHOH 3aBOJCKOH TOTOBHOCTH IIPH IIPOEKTHPOBAHHH,
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nocTaBKe W MOHTaxe ofopyroBanusi. CoopyXeHHe KOTeNbHON H3
OTJIeNIbHbIX 6JIOKOB TEXHOJOTHYECKOro 000pYAOBaHHA BMecTe ¢ Tpy6o-
NpPOBOAAaMH, ra30XOJlaMH, BO3AYyXONpOBOAaMH, KabeasiMH H APYTHMH
KOMMYHHKAalHfIMH 3aMeTHO COKpalllaeT CPOKH H NOBBHIIAeT KayecTBO
CTPOHTEJIbHO-MOHTaXHHX paboT, TaK KaK OCHOBHAasl 4aCTb 3THX paboT
BRIIOJIHSIETC Ha 3aBoje. Ha MoHTaXHO# momajke NPOHW3BOAUTCH
TOJBKO JOBOJKA OJIOKOB H COENHHEHHe HX MexXIy coboi.

B macrosiimee Bpems cuUHTaeTcs, 4TO [/ UEHTPaJbHBIX KOTElb-
HHX C NapOBHIMH H BOAOTPEHHBIMH KOTJaMd HauboJjee paldOHajbHA
KOMIIOHOBKA C MapaJjieibHbIM Paclo/iOXeHHeM KOTJOB H BcloMora-
TeJbHOr0 000pyJoBaHHs (TATOLYTbEBBIX MAaIUHH, 30JI0YJOBHTeJNEH,
NBLENPUTOTOBUTEIbHEX YCTaHOBOK, A€a3paToOPOB, NUTATEJIbHHIX Ha-
COCOB H T. JI.). ABTOMarH3upPOBaHHEIE CHCTEMBl YIpPaBJEHHs CJaeLyeT
pasMelliaThb B CleliHajJbHOM NIOMeIleHHH. B KPYIHBIX KOTeJbHBIX C Mna-
POBRIMH H BOAOrpefHBIMH KOTJiaMu OOOpyIOBaHHE BOJOMOATOTOBKH
cielqyeT pasMmeliaTh B OTAEIbHOM 3IaHHH. '

B coorBercrBur co CHull I1-35-76 pasmepwn HpOJIETOB 3laHuH
H COOPYKeHHH cuaefyeT NPpUHHUMATh KpaTHeiMU 6 M. [Ipu cnenunansiom
000OCHOBaHHH AOMYCKAaIOTCA NPOJETHl ¢ pa3MepaMu, KPaTHEIMH 3 M.
[Ilar KonoOHH HOJIXKEH NPHHUMAThCH PaBHBEIM 6 M, a IPH COEIHATBHOM
0O0CHOBAaHHH JONycKaeTcss paBHbIM 12 M. OOGBEMHO-NIaHMPOBOYHBIC
H KOHCTDYKTHUBHBIC pEIIEHUS 3JaHUH H COOPYKEHHH KOTeJbHBIX
IOJXHBl JONYCKaTb pacliupeHde 3faHuil. [IpH ycTaHOBKe TOJBKO
NapoBBIX HJIH BOAOrpefHBIX KOTJOB il pPAaCIHPeHHs KOTeJbHOH
ocTaBJysieTcsl CBOOOJHBHIM OIMH M3 TOPLOB 3HaHHdA. B KoTenbHHIX
CMEIIaHHOro THMa (C MapoOBHIMH H BOAOrPEAHBIMH KOTJIaMH) B OJHOH
MOJIOBHHE TOMEIeHHst clellyeT ycTaHaBiuBaTh MapoBele, a B Jpy-
roi — Bojorpeiinsle KOT/bl. PaciuppeHye mMapoBOH YacTH KOTeJIbHOH
NIPOH3BOAUTCH B OJHY CTOPOHY, a BOJOTPEHHOH B APYyrylw, T. e. 00a
TOpIlA 3JaHHUSA JOJKHEI OBITb CBOOOJHBIMH.

Jisi kpynHoOJ0YHOrO MOHTaXa o60OpPYIOBaHHA B CTeHaX H mepe-
KPBITHAX 3JaHUU JOJXKHBl IPELyCMaTPHBATbCSI MOHTaXKHBIE NPOEMBI,
IJisi KOTODHIX, KaK NPaBUJIO, HCIOJb3YIOTCA TOpIEBbE CTEHB 3JaHHs
CO CTOPOHBI PAaCIIUPEHHS KOTEJIbHOH.

KoMnoHoBKa 00OpYyIOBaHHS KOTENbHBIX C KOMOHHUDOBAHHBIMH
NapoOBOJOrPEHHBIMM KOTJaMH IIPHHUMNHKAJABHO HE OTJHYaeTcHd OT
KOMIIOHOBKH KOTE/JbHBEIX C NapPOBBIMH HJIH BOAOrpPeHHBIMH KOTJaMH,
HO ympollaeTcs M yjemeBisercs. B KoTenbHBX ¢ KOMOHHHDOBaH-
HBEIMH [1apOBOJIOTPEH HEIMH KOT/IaMH CHHIKAIOTCA 3aTPaThl Ha NOCTPOHKY
BCIECACTBHE YMEHbIIGHHSA YHCJAAa YycTaHaBJAHBaeMBIX arperaToB H
JUIMHBl KOTEJbLHOH.

14.2, TIPUMEPbBI KOMITOHOBKH OBOPYIOBAHMHY
ITPOU3BOJCTBEHHbBIX W OTOIIMTEJ/IbHBIX KOTEJIBHbBIX

TIpoekTHnIMH uHcTHTYTaMu (J/laTBrumponpom, CaHTeXIIpOeKT,
BHHIIHsnepronpomM ¥ Ap.) paspaGoTaHbl THIOBLIE NMPOEKTH MPOH3-
BOJCTBEHHBIX H OTONHTENbHHIX KOTENbHEIX C I[1apOBLIMH KOTJaMH
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Puc. 14.1. KoMnonosxa o60pyoBaHHs XOTeNbHOMH ¢ 4eTHpbMsa KoTiaamu JIE-10-14

! — H-xaTHoRMTOBHME ¢HABTP 1-# cTynenn; 2 — 6ax; § — GJAOK HacocoB AeKapOOHH3HPO-
BaHHOR Boxn; 4 — AekapGoHH3atop; 5 — GHABTD H-KatHoHHTOBHMft (6ydepruft); 6 — 6aoK
NPHrOTOBJNeHHS] HCXOAHOR BOAM; 7 — Na-KaTHOHHTOBHA ¢HabTp 1-K cTymend; 8 — bHABTD
Na-KaTHOHHTOBH R 2-# cTyneHH; 9 — Tans pyuHasl mepefABHXKHasl; /0 — BepcTaK caecapHuf;
11 — 610K HacOcOB TrOpPsYero BOJLOCHaAGKeHHS; J2 — OJOK ceTeBHX Hacocos; /3 — KPYMHO-
6Js0uHas ycTaHOBKa ropsigero BofocHabxeuHs; /4 — ON0K cenaparopa HellpepHIBHOR MPOAYBKH;
15 — amiMococ; I6 — KpynHOGJOUHasl Aea3pallHOHHas NMHTaTeNbHasl YCTaHOBKa; J7 — AYTbe-
Boft BeHTHAATOD; /8 — UyryHHHH BOoAsiHON 3KOoHOMafizep; 19 — KRorex; 20 — GJOK pefyKI HOH-
HO#t ycTaHOBKH; 2!/ — 6soK moxmorpeBateseft cereBOft BoAab; 22 — 6JOK XOJOAHAbHHKA OT-
Gopa npo6; 28 — rasoxoj KOTJa; 24 — BcachBalomiHi Bosgyxomposon; 25 — AnmoBasi TpyGa

tunoB: JIE, KE Bufickoro KoreJlbHOro 3aBoja, a TaKXe ¢ NapOBBIMH
KQTiaMy TaraHporckoro KoTesJbHOro 3aBoia. [IpoeKTaMH KOTeNbHBIX
npenycMOTpeHa BEIpa0OTKa Napa J/1A TeXHOJOTHYecKUX HYXKI H HYXK]
OTOIJIEHHS, BEHTUNALUHH U [OpAYEro BOJOCHAOXKEHHS KOMMYHAaJbHBIX
# OBITOBHIX mnorpeburtesnefi. Pa3paboraHbl TaKxke THNOBBIE NPOCKTHI
KOTeNbHBEIX ¢ BojorpednniMu KotaaMH cepuu KB-I'M. Tunosere
NPOEKTH KOTeNbHBIX pacnpoctpanser lleHTpanbHBIE MHCTHTYT THMO-
Boro npoekrupoBaHust [ocerpos CCCP. KomnoHoBounble peleHus
KOTEJbHBIX 3aBHCAT OT THNAa W KOHCTPYKLIMH KOTJia, BHAA TOIJIHBa
M BHIOpaHHOH CHCTEMBI TENJOCHaOXeHwus.

Ha puc. 14.1 npuBeseHa KOMNOHOBKa 060OpPyAOBaHHA KOTeAbHOH
c geTnppMA KoTJaamu JE-10-14, paspa6oradHdasi B KauecTBe THIIOBOH
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HHcTHTYTOM «CaHrexnpoekT». Koresbnas npegHasHayeHa Aasi TEIJIO-
cHabxeHnusa norpeéureeii 11 Kareropun. OCHOBHEIM TONMIHBOM B KO-
TeJbHOH sBJsETCA NPHPOAHBIA ras, pe3epBHBIM — Ma3yT. CTpOHTEb-
Hasi 4acTh KOTEJIbHOH BHINOJHAETCS H3 COOPHBIX Keje300€TOHHBIX
KoHCTPYKUMA. O60pynoBaHHE KOTEJILHOH PAaCCUMTAHO HA CYMMAapHYIO
TENJIOBYI0 HArpysky 26,10 MBT, B ToM yHc/e HA OTONJIEHHE H BEHTH-
asauuio 16,25 MBT, Ha ropsivee BogocHa6:xkenue 2,49 MBT u na napo-
cHa0)XeHHe TeXHOJIOTHYeCKHX IHorpebureneir 7,36 MBt (8,6 t/u).
MakcumanbHasg pacueTHass TeMmiepatypa ropsiuedl BOABl f, 5 =
= 150 °C. JIns ropsiuero BOZOCHAGKEHHSA H NOLIUTKH TEMJOBOH CETH
NpeIyCMOTPEHO IIPHrOTOBJEHHE Boawl ¢ Temnepatrypoit 70 °C. Korno-
arperatbl BhIPaOaThIBAIOT HACHILEHHKA nap ¢ a6GCOJNIOTHEIM HAaBJe-
HueM 1,4 MIla. B pexykuuonHofi ycTaHOBKe maBJeHHe Napa CHH-
Kaerca o 0,7 Mlla.

Oco6eHHOCThI0 TaKOH KOMIIOHOBKH 0GOPYIOBaHHS SBJAAIOTCH TPaHC-
noprabesbHLHE CTPOUTENbHO-MOHTaXKHBIE OJIOKH, H3rOTOBJsSEMble Ha
3aBofie (B MacTePCKHX MOHTAaxKHOMH opranusauuy). Bce Bcnomorarens-
Hoe o0opynzoBaHHE BMecTe ¢ TPyOONpOBOJaMH (fea3palHOHHO-TIHTa-
TeNbHasi YCTaHOBKA, CETeBhIE HACOCHl, YCTAHOBKA T[OpPSAYEro BOJO-
cHaOXeHHs H T. I.) cocToHT U3 10 6/I0KOB, pa3MelaeMblX Ha YCHJIEH-
HbIE mosl 6e3 PyHEZaMEeHTOB.

Kaxaplfi KOTeNbHBIH arperaT HmeeT HHAHBHIVAJbHLIA BOXSIHOH
3KOHOMaM3ep, ALIMOCOC H AYTheBod BeHTHNATOP. JlbiMOBas Tpyba —
obias 1A BceX KOTJoarperartos, BuicoTofi 45 M. Jlns nmpousBofcTBa
PEMOHTHBIX paboOT B KOTEJbHOH YCTAaHABJAHBAIOTCA TaJNH HajJ NOZOrpe-
BaTeJNsIMH CETEBOH BOJHKI, ARIMOCOCAMH WU BEHTHJSITOPAMH.

Ha puc. 14.2 nokazaHa TuNoBasg KOMIIOHOBKAa KOTEeJbHOH MOLI-
HocTbio 175 MBT ans cxxuranusi Masyra, pa3paboTaHHass HHCTHTYTOM
«/larBrunponpomM». B KoreabHOH ycTaHOBNIEHO TPH BOXOTPeHHAHIX
kora KB-I'M-50 u jpBa BcrmoMmoraTenbHBIX MapoOBBIX KOTJA THIA
JAKBP-4-14 gns cHa6xeHHS Ma3yTHOrO XO3sHCTBA KOTEJLHOH mapom.
[IpenycmorpeHo pacuiHpeHHE KOTeJbHOR 3a CueT yCTAaHOBKH 4eTBep-
TOrO BOJOTPEHHOro KOTJa.

Ha puc. 14.3 npuBenen nonepeunnlfi pa3pes KOTeIbHOH ¢ KOMOH-
HHPOBaHHLIMH TapOBOJOIPeAHBIMH KOTJIaMK HA 6ase KorioB KB-I'M-50
C IOTOJIHUTENbHOH KOHBEKTHBHOH miaxTofi. B KoTe/NbHOH yCTaHOBIEHO
Tpu Kotna KB-I'M-50. KorenbHas cnoco6ua Kpyraslid ron BeipabaTh-
BaTh 10 90 T/4 mapa NpH OJHOBPEMEHHOM NOKPHITHH MaKCHMaJbHOTO
pacxoaa TeNMJIOThI HAa OTOIJIEHHE, BEHTHJSALHIO H ropsiyee BOJOCHAO-
xeHue o 116 MBt. B nerau# nepuop npu NoCTOSSHHOM pacxoje napa
80 1/u u pafoTe ABYX KOTJIOB PacXOf TEIJIOTHI Ha ropsdee BoJOCHa6-
XKeHHe MOXeT H3MeHATbca oT 4,6 no 2,9 MBrt. Ilpu Heo6xoauMocTH
nonyueHus napa c gasnenuem 1 <<p 2,3 MlIla ana nuranua mnapo-
BOI0O KOHTYpa YCTAHABJHBAIOTCH OT/JE/bHbEIE NUTATENbHBIE HACOCHI,
cosgawimHe HeoOXomuMmoe AaBaeHue. B 3TOM ciyyae ceTeBbleé HACOCHI
MojalT BOAY TOJNBLKO B BOLOTPEHHYI0 YacTh KOTEJbHEIX arperaros.

Ha puc. 14.4 nokasana KOMIOHOBKA KOTeJNbHOH C BOZOrPEHHEIMH
Kotnamu KB-I' M-20, paboraiolefi Ha OTKPHITYIO CHCTEMY TellJIocHa6-
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Puc. 14.4. Komnonoska BogorpeiiHoit koTeabHo#l ¢ KoTmamd KB-I'M-20 masi OTKpHTOR

CHCTeMbl TellJIOCHaOKeHHs: @ — pa3pe3; 6 — MJiaH

1 — nacoc nopnHTOYHHA; 2 — HacoC BHYTPEHHero KOHTypa JeTHHHA; J — HacocC IepeKaiHBalo-

mH#A; 4 — BeHTHAATOP NEePBHYHOro BO3AYXa; § — korea KB-I'M-20; 6 — H-karHounTOBHHA

¢uAbLTP; 7 — 6aK Kpenxofl cepHO# KHCHOTH; 8 — 6ak AekapGoHH3HpoBaHHON Boan; 9 — Gak-

akKKyMyastop; I0 — AyTbeBOf BeHTHJAATOP; II -— pguMococ; /2 — puMoBas Tpy6a; I3 —
Hacoc cereBof; /6 — Hacoc PelHPKYJSIHOHHBHA
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xenusa. [IpoekT paccuuTad Ha PafioHHEl ¢ OOBIYHBIMH T€OJIOrHIECKHMH
YCJIOBHAMH C pacYeTHHIMH TeMIIepaTypaMH HAPYIKHOro BO3AyXa OT
—20 no —40 °C. Ing HyXA MasyTHOro XossifictBa IpefiyCcMOTpeHa
yCTaHOBKA YeTHIpeX mapoBhIX KoTjoB tuna E-1/9M. Coopyxkenue Ko-
TeJIbHO! NPOH3BOAHTCS H3 COOPHHIX JKese306€TOHHBIX KOHCTPYKIUHH.
BeTpoeHHble 3TaxmepkH Ha ¢poHTe O6CAYIKHBaHHS KOTJOarperaTtoB
no3Boasiior pasmecTHth MHUT KHIInA, cayxe6HO-GHTOBHE NoMele-
Husi. Ha HyneBoli oTMmeTKe pasmelaloTcsi Bce HacocH BOAONOATOTO-
BHTENIbHOA YCTAHOBKH H KOMIJIEKTHas TpanchopMaTOpHas MOACTaH-
nus. baku-akkymyaaTopsl, 6ak AeKapOOHH3HPOBaHHOH BOJK H CKJaj
peareHTOB BOZONOJrOTOBHTEJNbHOH YCTaHOBKH pa3MellaloTCs 3a mpe-
JeNaMH 3aHHS KOTeJbHOH. BrcoTa JanMOBOA TpYyOH cocTaBJsieT
60 M.

Ha puc. 14.5 noxasana KOMHOHOBKa KOTeNLHOH C KOTJNaMu
KE-25-14 pans ortkpeirofi cHcTeMel TemsocHaGxkenus. Koreabnas
3anpoeKTHPOBaHa Jjs pabOTH HA KaMeHHHBIX H GYpHIX yriasfx. 3a KoT-
JIAMH YCTaHOBJIEH BO3JYyXOIllOJOrpeBaTe/]ib, a 338 HUM UYTYHHHIH BOAs-
Hofi skonomaisep. Co CTOPOHH NMOCTOSTHHOTO TOPHA 3XaHHA Ha HyJe-
BOH OTMETKE pacloJoXeHo o0OpyNOBaHHE BOAOMOATrOTOBHTENbHON
YCTaHOBKH, HACOCH, MOJOTrpeBaTeNd H UYacThb cJyXKeGHO-OBITOBHIX
noMemneHufi, JILIMOCOCEI, BeHTHJATOPH M TpaHchopMaTopHas NOX-
CTaHIHS pa3MelleHH B NPHCTPOHKe K KOTeJabHOMY 3aay. Ilogaua ton-
JAuBa B OyHKepa KoOTJoarperaToB OCYLIeCTBJASIETCS JEHTOYHHIMH KOH-
BefiepaMu. DyHkepHas raJjepess pacmojoxeHa Ha ormerke 17,0 M.
B nuxHe#t gacTH OYHKePHOHA 3TaXKepKH yCTaHOBJEH OYHKep A NpH-
eMa [uIaka H 30JH, a TaKXe ydacToK peMoHTa ofopynoBaHusi. Ak-
KyMyJaTopHue 6aKH ¥ CKJaj] peareHToB BOJONONrOTOBHTENbHOH yCTa-
HOBKH pacloJioXKeHH 3a INpelenaMd 3NaHud KoteabHOH, Od4HcTKa
NPONYKTOB CrOPaHHS OT JeTyde#d 30JHl MPOU3BOAMUTCA B LHUKJOHHHX
30JI0YJIOBHTENAX.

Ha puc. 14.6 nokaszana non yorxpﬂrasz KOMINIOHOBKa ofopynroBa-

HUS KoTenbHoll ¢ Kornamu T-50-14. Korenbuas CIPOEKTHPOBaHa LS
cxKurauus ¢dpesepHoro Topda. KOTJIH o60pyN0OBaHH HHANBHIYaAbHOM
CHCTEMON NBUIENPUTOTOBJIEHUS C MOJOTKOBHIMH MeJbHHIAMH. Ko-
TeJbHas TMpeiHa3HaueHa M5 BHPaOOTKH TeXHOJOrHYecKoro mapa
M ropsdYedl BONHl JJISi HYXKJ TemlocHaGXkeHus Xunoro pa#ona. Cu-
cTeMa TenjocHabxeHusi — 3akpuitass. IlpegycMoTpeHa BO3MOXKHOCTb
paciiMpeHHsi KOTeJbHOH 3a cyYeT YCcTaHOBKH 4YeTBepToro Korsa. Oun-
CTKa HPOAYKTOB CrOpaHHs OT JeTydedl 30J1bl OCYLIECTBJISIETCA B MOK-
PBIX TPYTKOBHIX 30JoyJnaoBuTensiXx KoHctpykiuuH MIT-BTH. VYpane-
HHe IlJaKa H 30Jbl OCYWIECTBAAETCS CHCTEMOH THIPO30JOyAAJEHHS
¢ 6GarepHHIMH HAacOCaMH, pacHOJIOKeHHHIMH B 3[JaHHH KOTEJbHOHM.
TpauccbopMaTopHaﬂ NoACTaHUHUA, MeXaHudyecKasi MacrepcKas, IeH-
Tpa.nbm;m mutr KUITuA u peasparopu pasMellleHnl B TpeXSTa}KHOH
npucrpoiike ray6utnolt 6 M, pacrnosoxeHHOH nepes sTaxepKo# ¢ OyH-
Kepamu s tonauBa. CiyKeOHO-GHTOBhIE IOMEIIEHHS CIHPOEKTHPO-
BaHLI CO CTOPOHHI NIOCTOSIHHOI'O TOopiia 3AaHusa. JlniMoBasi Tpyba umeer
BeicoTy 80 M H paccuuTaHa € YYE€TOM YCTAaHOBKH 4eTBEPTOro KOTJa.

274

Dnektponnas 6ubmioteka http:/tgv.khstu.ru/



==
21,000
N
17000
N 19,800 1 2 P J
\ \ FVT
—— = 7 4 |
6\ 75 5200
3600 —
r \\\\ / ——————— -::lIE&— E
P im =z L
WA 0774 784 /a3 73 72
30000 ! 19000
d)

)

NpodyBoyneru
xonodey,

72000

TN Cmoixu 2anepeu  monubonodayu

Puc, 14.5. KomnonoBka naposoft koteabHolt ¢ kotnamu KE-25-14: @ — paspes; 6 —
IJjaaH
! ~ naposol Korten; 2 — BOSAYXONOAOrpeBaTeNb; § — SOJOYJOBHTENb: 4 — AYTbeBOH Ben-

THAATOP; § — AHMOCOC; 6 — YCTAHOBKA HIIAKOSOJOYAaJdeHHS; 7 — GHIbLT BOAONIOATOTOBH-
veabHOk YycranoBkH; 8 — GNOK mogorpesarenmeft; 9 — neasparop; 10 — aK-aKKyMyJasiTOp
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