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B KHUTe paccMaTpHBAIOTCSl BOMPOCH! NMPOEKTHPCOBAHHS TETJIOBOH 4acTH
TMPOMBIIIJICHHBIX TelJOCHAGXKAIOWIHX YCTaHOBOK Ha OCHOBE 3HEPreTHYCeCKOro
oGopynoBaHus, Bumimyckaemoro B Coserckom Corose.

JlaHBl peKOMeHaalUH, 0GeCNeydBAIOIUME BRICOKYIO 3KOHOMMUYHOCTL YC-
TAHOBOK: COCTABJeHHe 3aJaHHs MO TEMJOBHIM HarpyskKaMm, Bhi6OD NpHHIK-
UHANbHBIX TEMJOBBIX CXEM, OCHOBHOIO OGODYHOBaHHS.

TIpuBONATCA METONMKH TEIVIOBHIX DPacyeToB, BbINOJHAEMEIX INIpH MDO-
eKTHPOBAHHH, C NOAPOGHLIM DACCMOTPEHHEM HX Ha YHCJOBBIX TNpHMepax.

PaccmaTpHBaloTCH TEXHHKO-3KOHOMHUeCKHe [MOKa3aTeNH I[POMBIWIICH-
HBIX TEMJOBBIX 3IJNEKTPOCTAHUHA M KOTENbHBIX, METOAMKH MX DPacueTOB H
CPpABHATENbHLIE JAaHHBIE NO HUM,

OcBeleHbl BONPOCH aBTOMATHU3aUHH mpoMpliaeHHBIX TILL u kxoTenb-
HBIX U KOMIIOHOBKH 0GODYIAOBAHHS B RHX.

OTnesbHAsA TaaBa MOCBAIleHA OPTaHH3aLUH BCMOMOTATENbHLIX MEXOB
TALL H KOTEeNbHBIX —— TOMJHBONOAAYH, 30JOULAKOYLAARINSA, BOAOMOATOTOB-
KH, MACa0xo3fiicTea.
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NMPEAUNCITOBUE

B nacrosiniee Bpemsi okosio 609% TONIMBA, PacXodysMo-
ro B CoBerckoM Coio3e Ha BBHIPaBOTKY 32JEKTPO3HEPruy #
Tenaa A NPOMIDPEANpPUSITHH (I1ap HHM3KHX HapaMeTprn)
¥ OTONJIEHMS KOMMYHAJBLHO-OBITOBBIX COOPYZKEeHHH, NpHXO-
JUTCA Ha MNpOMbllIJIeHHbBe TenJocHabXKalIiue YCTAHOBKH.
ATH YCTAHOBKH — NMPOMBILIJIEHHBIE 3JEKTPOCTAHUMH H KO-
TeJIbHble — B OCHOBHOM MeEJIKHE, HO YHCJO HX OYeHb BeJHKO.

Ilo cpaBHEHHIO C KPYNHBIMH TeIJIOBBIMH 3JEKTPOCTaH-
LNSIMH, Ha KOTOphiX 0asnupyrorcs TenaoPuKanus 1 37AKIpo-
cua6xxenue B CoBerckoMm Corose, IPOMBIIIJICHHblE TeNJO-
cHabkalole YCTAHOBKM HCIOAB3YIOT TOILIMBO 3HAUHTEJNb-
HO MeHee 3¢ (eKTHBHO.

Panuonanusanyst CHCTEM TeIJIOCHAOXKeHUs NpOMOpel-
TpUsiTUH, NOBbLIIIEHHE CTENeHN HCIOJb30BAaHUA Telta B HUX
MOTYT AaTh HAlllefl CTpaHe He TOJBKO OTPOMHYIO IKOHOMHIO
€caMOTO TOIJIHBA, HO M 3HAUHTEJBHO YMEHBIOIHTb pPacXoisl
B MAMIHMHOCTPOHTEJBHON IPOMBIIIJIEHHOCTH, Ha TPaHCHOP-
Te M B sHepreture. [losromy Hapsiay ¢ paspeuicHUEM
HpO6JIGM prHHOI‘;I SHUEPreTHKHN He MeHee BaxKHO 3aHNMAaTbCa
BOMPOCAMH OPTaHH3AUMH MPOMBIIJIEHHON SHEPTETHKH.

DKOHOMHMYHOCTh YCTAHOBKHM B MEPBYI0 ovepeib 3aBHTHT
OT TPaBHUJAbHOCTH TEXHHYECKHX PpeIUeHHH, KOTOphle MpHHH-
MaloTCsA Ha CTAafHU ee NpOeKTHpoBaHWs. [las 3toro Heob-
XOAUMO MMEeTb KBa/U(NIHPOBAHHBLIX, ONLITHBIX HHXKEHEPOB
H TeXHHKOB 3HEPreTHKOB, KOTOPHIM OblI0 6bl IOJX cuiy
penieHHe nonobHBIX 3anad. ‘

[IpennaraemMan BHHMAHHMIO uYHTaTelell paboTa HMeET
LENbI0 IOMOYb, B OCHOBHOM MOJIOIBIM CHelHAaJHCTaM H
TEXHHKAM, OKOHYMBIINM CPeHHE H BEHICIIHE 3HEPTETHYECKUE
yueOHble 3aBefleHUs], a TaKKe CTYAEHTAM YKPenuTh 3HAHHS,
HeOOXOAUMBIE JAJS  TIPOEKTHPOBAHUY remocaam{axo,uux
YCTAHOBOK NpPOMIpPEANPHATHII, 110 BO3MOXKHOCTH IepeaaTh
MM OIIBIT, HAKOMJICHHBIH B 3TOH 06JaCTH aBTOPOM.
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ABTOop He craBua mepen coboil 3amaun OXBATHTHL BeCh
OOILIMPHBIE KOMILJIEKC BONPOCOB, paspeliaeMbiXx B Ipoliecce
NPOEKTHPOBAHHS CHUCTEM TEIIOCHAOXKeHUsT IPOMIpeNNnpHs-
Tuil. Koura mnocesinaeTcs CHENUAAbHO TEM BONPOCAM,
C KOTOPHIMM B TPOILECCE HPOEKTHPOBAHHUA CTAJKHBAIOTCH
TEIJIOTEXHMKH,  SIBASIOHIMECHd  [JIABHBIMH  TeXHOJOTaMH
MPOEKTHPOBAHHS TEMJIOBLIX 3JIEKTPOCTAHIHE U NTPOMBIIL/IEH-
HBIX KOTEJbHBIX. '

[TocKOMBKY TenNoTeXHUUCCKAsN 4YaCTh CTAHUMM MAU KO-
TeJILHOH HEeNOCPEeACTBEHHO CBsI3aHa € TONJHBOHOJAYeH, BO-
JIOMOJArOTOBKOH, aBTOMATH3allWeH TeIJIOBHIX IPOLLECCOB,
B KHHTe OCBellleHbl TaK:Ke BONPOCH OPTaHH3AIHA 3THUX BCIIO-
MoraTeJbHBIX L[eX0B, XOTSl ¥ He Tak NoApo6GHO, KaK BOLpO-
Chl TEMJOTEeXHHUUECKON UacTH NpoeKTa.

ITo BcmomorarteabHOMYy 0GOPYIOBAHHIO TENJOBBIX 3J€K-
TPOCTAHIME M KOTeAbHbIX B 1965 1. Gbuia onybaukKoBaHA
othnenpHas kuura asropa (JI. 15]. TlosroMy B Hacrosulen
paboTe B YaCTH BCIOMOraTeNbHOr0 OOOPYAOBAaHHs AaHbI
Jullb MHRAMAJbHO HeoOXOAMMBble CBelleHUsI 110 BHIOODPY
TENNOOOMEHHON annapaTypbl ¥ CTAHIHOHHBIM TPyOGONpORO-
@M, KOTODble HYKHBI JIJist JIyYUIero YCBOEHHS H3JaraeMoro
MaTepuaJa.

[IpuBenennble B KHHTe MeTOIHKH pacueroB 6asupylorcs
Ha TEXHHYECKON JOKyMEHTAIlHH 10 NapoBubM TYpOHHAM H
KOT/1aM, BBIIYIICHHON K MOMEHTY H3/aHus KHMIH. B ocHos-
HOM 3Ta JOKYMEHTAlHsl OCHOBaHA HA HCHOJb30BAHWH €1H-
HUL H3MepeHusa cucrembl MKICC.

[Tosromy npenjaraemass pabora Tak:Ke COCTaBJeHA
¢ ucnoap3osanuem cucremol egnaun MKICC.

Be3ne ykaspiBaeTcsi aGcO/I0THOe JaBJieHMe, 34 HCKJIIOYe-
HHEM CNEUMAJbHO OTOBOPEHHBIX cjiyvaer. [Ipu cocrasieHuu
OaHHOH KHHI'H — H0COBHSA st IPOEKTHPOBAHHs IIPOMBIII-
JIEHHBIX TEMJIOBBIX 3JEKTPOCTAHIHA H KOTEJbHBLIX — ABTOP
noJiaraJj, 4T0 YHTATEJH 3HAKOMbI C OCHOBAMHU TENJOTEXHHUKH
U KOHCTPYKIIMSIMH COBDEMEHHOTO TelsioTeXHHYyecKoro o06o-
PYIOBaHHS, ABJFIOLIMMHCH  IIpeIMETOM  IIPENOAABAHHUSA
B 3HEPreTMYeCKHX By3ax U BCCCTOPOHIE OCBELICHHBIMH
B TeXHHYeCKOH JiuTepartype.

TnaBa 10 kuuruy HamucaHa TJABHBIM CINEHHAJHUCTOM MO
KHUII u aBtomaTuke uWHCTUTyTa [lpoM3Heprompoext
A. 1. MuxenncoHoM. ABTOp BrIpaaeT eMy OGJ4T0JapHOCThL
3a TPYA MO COCTABJNEHHIO STOTC pa3jena KHUTH.

: AsTtop



Fnasa nepeas

DHEPTOMNOTPEBJIEHUE NMPOMIMPEANPHUATHHA

1-1. XAPAKTEPUCTAKM TMOTPEEMTENEA TERSIA M MAPAMETPbI
TENNOHOCUTENEN ANS HUX

 Tlotpe6HOCTL B TemJe, 3a PEAKMM HCKJIIOUEHHEM, HMeeT-
Cs1 Ha BCeX COBPEMEHHBIX IPOMIPENIPUATHAX (IPOMBILIIEH-
HbIX NPEeANPUATUAX) KaK JJIs TEXHOJOTHUECKHX Iesel, Tex
W AJs HYXJ CAHTEXHHKH, T. e. AJAST OTOIJIEHUSF, BEHTHJAUHU
U ropsAvyero BojocHabxeHus. Temnno HyKHO TakKe NLIA
OTOIJIEHUST KHJBIX COOPYXKEHHH M OBITOBBIX HYXKZ Hacese-
HUA, JKHBYIIET0 B NPHJAETraloliUX XK NPOMIIPEANPHSTHIO
paloHax.

B TexHOJOrHYeCKHUX [pOLECCAX TeMJI0 HCIOMNb3YeTCs
ouenp HIupoxo. OHo TpebyeTcs AJAs NOJYYEHHs] MEXaHH-
yecko#l paboTHl, OCYHISCTBJIEHHA XHMHUYECKHX HPOLECCos,
CYLIKH MaTepHaJIOB M IOJYyUYeHHs HCKYCCTBEHHOTO XO0J0j]a.
MousoTsl, npecchl, KOBOYHblE MaIHHBI NOTPebAsIOT BOJAHOU
nap. [IpoMbiliiendble TeUH AJs NAARJIEHUS MeTaana a oG-
JKHTa pasJUyHBEIX MAaTepHaJsoB, CYUINJAbHbIE YCTAHOBKY IIOJY-
YA0T TeIIOo OT CXKUraeMOro B HUX TOMJHBA — Iasa, Masyra
uan yrag. Ilvuiesas npOMBIIJIEHHOCTh B OOJIBIIHX KOJHYe-
CTBaX HUCIOJIb3YeT Nap ¥ IOpAYYI0 BOAY A5 NPHUTOTOBJACHUSA
NPOLYKTOB NHTAaHHA. Ha xuMHUeCcKUX 3aBONAX ABTOKJABHL H
Ten006MeHHEBIE annapaThl oforperatorcs aubo napom, aubo
ropsiyeil Bonok. XOJIOAMJIBHHKH JJIs XpaHEeHHST MHLICBRIX
MPOAYKTOB H abcopOIHOHHBIE YCTAHOBKH MM IIOJAYYCHHA
UCKYCCTBEHHOTO X0/101a HA NPOMIPEANPHATHAX TAKXKe HyXK-
nawoTca B rense. TemyOHOCHTENML BLIOWPAIOT HCXOAT U3
Xapaxkrepa TexHOJOTHMYeCKOro Ipolecca, NOTpebJsiouero
temsio. B rennoo6MenHol anmapatype aJd nepefauy Tesnna
OT TeNJIOHOCHTEJNs K MoTpeSHTesIo, B 3aBUCHMOCTH OT Tpe-
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fyeMoro Harpesa MOTYT ObLITb NPHMEHEHBI ropsiuas BOAA
WJIM TIap HU3KHX IapaMerTpoB (c gasjaenueMm jao 10 ar).

B npoMBIDIIEHHBIX YCTAHOBKaX, TpeOYIOLHX BbHICOKOM
TeMIepaTtypsl Telsonocutens (Beime 150°C), mpuxomutrcs
NpHMEHATHh Hap ¢ papjeHueM Oosee 10 ar. B oronutesn-
HBIX CHCTeMax, Kak IIpaBuJIO, HCIOJb3yeTcs ropsuasi Bula,
HO B OTAEJBHBIX CJy4asX MOXKET HoTpeboBaTbCy H Tap;
TaK, HanpuMmep, B IcXax ¢ OOJBIIHM OTOHHTENBHHIM OO0B-
eMOM, TpeOyILINX YCTAHOBKH OTONUTENBHBIX NpHOOPOB
¢ GOJBIIOH MOBEPXHOCTBIO HArpeBa, B lIeJAX COKpalleHH#
€e MHOTJa MPUXOAHUTCA HATH HA IpUMEHeHHe TENJIOHOCHUTEJIA
\\C 6oJiee BBHICOKHM TEMIIepaTypPHEIM OTEHIHAJOM, T. €. [apa.

B cunoBeIx ycraHOBKax, paboTaloOLUX [0 HPHHIHMY
pacligpeHust napa, HeoGXOAHMO NO1aBaTh €ro K IoTpedu-
TeJAM IOj ONpeJeJeHHbIM JaB/jaeHueM, 00eCHedynBaiolliM
npeojoJeHue pabouux yCHAHH.

Ilpn BoIGOpE TENIOHOCHTEAS HYIKHO HCXOAHThH BCErla M3
OCHOBHOTO NpPHHIMIA — CTPEMHTbCA OOecneduThr norpedu-
TeJs TEIJIOM OT TEIJIOHOCHTEIs C BO3MOXKHO OoJsee HH3-
KHM TEeMIIepaTypHBIM HOTEHI[HAJNOM. [ le MOXKHO NPUMEHHTh
ropsiuyio BOAY He CJeJyeT NPUMEHATL Nap; IpUMEHss Inap,
clelyeT OrPaHHUMBATL €ro JAabJjelde MHHHMAaAbHO HEOO-
XOJHMBIM. . j}:

MecTHple ycTaHOBKM (meUd) ¢ MoJyueHHeM Temsaa OT
HNPOAYKTOB CrOpaHus TOIJIHMBA I1eJeC000pPa3HO NPpHMEHSATh
TOJBKO IJIT BBICOKOTEMIIEPATYPHIX TpoueccoB. B HoJbni-
CTBe CiyyaeB HauboJee SKOHOMHUHO H, CAENOBATENbHO, fe-
meBo JJs Nepejaud Telsaa K HOTpebUTeNI0 HCNOJAb30BaTh
ropsuyo Boay. ITonauy ropauefi BOAbl MOXKHO PaLHOHAJIBHO
OCYIILeCTBJATh Ha paccrosHua Ao 10 ku u Goxee, B TO Bpe-
MA Kak [oJada napa Ha paccrodnue OoJiee 3 KM NpakTH-
4eCKH HeBO3MOxKHa. KpoMe Toro, npuMeHeHHIO B Kauecise
TEIVIOHOCHTE/st Napa CONYTCTBYIOT IOBBLIMIEHHBIE TENJOBbLIE
MOTEPH KaK Ha Tpacce NapoONpOBOJOB, TAK ¥ BHYTPH NPOM-
npennpusituda. CokpalleHde pajuyca JICHCTBHs TellJocHaOb-
JKallledl yCTAHOBKH YAOpOXKAaeT TeNJIOBYI0 3HEPTHIO, TakK
KaK OHO NPHBOAHMT K HeOOXOJHMOCTH COOpYXKEHHsS OoJbliic-
ro YHc/aa TeMJIOCHa0XKaNHX yCTaHOBOK.

Jast cucreM OToNVIeHHS NIPOMIPENNPUSTUH M KUIBIX
3JaHU# B HacTodllee BPeMA NMPUMEHAETCH B OCHOBHOM Ile-
perperass BOJA C PACUYETHBIM TepenajgoM TEeMIEDPaTyp
150—7C°C. B 3UMHH# MaKCHMYM, T. €. IIpH HAHHH3LIEH
pacdeTHON TeMIlepaType Hapy:XKHOTO BO3/AyXa, BOAA IOCTY-
naet K norpeburesnio (abonenty) c temneparypoit 150°C u
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yXOAUT OT Hero ¢ Temneparypoi ~ 70°C. [lpu moBbineHHH
TeMIepaTyphl HapyKHOro BO3JyXa 3TH TeMIepaTyphl COOT-
BETCTBEHHO CHMXKAlOTCA. B OTHeJabHBIX cayuasx NpHMeHs-
I0TCSI CHCTEMBl C pacyeTHLIM Nepenajgom temneparyp 130—
70°C. Boibop n o6ocHOBaHMe NPHHHMAaeMOH CHCTEMBI Tefm-
Ao(UKAauKW NPOHU3BOAATCA B INPOEKTaX TelJIoCHAOKeHus
[JI. 1, 2].

HeobGxoauMoCcTb B NpPHMEHeHHHW Niapa HH3KHX [apaMe-
TPOB HA NPOMIpPENNpPUATHSIX BCTpeuaeTcs BecbMa yacto. [Ipn
POEKTHPOBAHUH NPOMIPEANPHATHH, HCNOJB3YIOLIAX B Ka-
yecTBe TeNJIOHOCHTE/sI BOJSHOH map, HeoOXOAHMO TpPHHH-
MaTh Mephl IO YMEHBUIEHHIO TemJONOTepb. lloMuMo H30-
JSIHHK TPyOONPOBONOB M anNapaTryphl, BaxKHEHIIHM ycjo-
BHEeM COKpALIeHHs TEIJIONOTepb SIBJSIETCS palldoHa/bHas
opranuszanusl c6opa u BO3BpaTa KOHIEHCATA Hapa ¢ ipous-
BOJACTBA K TelJocHabxallell yCcTaHOBKe,

KoteJsipHble yCTaHOBKH, cHa0xalollide mapoM HpOMIpe-
MpHSITHS, IOJYYAIOT €ro H3 BOJbl, KOTOpas IOJBEpraercs
CrenyajpbHOH XUMHYEeCKOH OYHUCTKE B 3aBHCHMOCTH OT CO-
cTaBa HCXOZHOH BOAbl uU TpeGoBaHHM, NpeIbABITEMbIX
K Hell Korjamiu. [loTepu KoHIeHcaTa mapa, mojaBaeMoOro Ha
NPOH3BOJACTBO, HOJKHBI IOJHOCTHIO BO3MELIATHCS XUMHUYe-
CKH OUMIIEHHO# BOAOH, ce0eCTOMMOCTb NPUIOTOBJIEHHST KO-
TOPOH COCTaBJIIeT 3HAUYHTEeJIbHYIO dYacTb cebecTOHMOCTH
napa. Tax, HanpHMep, B NPOMBLILIEHHBIX KOTEJNbHBIX HH3-
KOro JnaBJseHHs ob6pabotka | T Bomel obxomurcsa B 20 kxon.;
Ha T3] Beicokoro jpaBfienud, TpeOylomux o0eccosenHol
BOJADBI, 3TH PAacCXolbl yBeJuuuBalwrcs BABoe. [lostomy cbe-
pekeHHe KOHJeHcaTta (BO3BDAT ero B KOTEJNbHYIO) BecbMa
BaxHOo. IIpu NHpoeKTHpPOBaHHM TeNJOCHaOKaOHmUX yCTauo-
BOK HeoO0XORMMO Bcerga TpeboBaTh OT HPOMIpPEANPUATHI
MaKCHMaJIbHOTO BO3BpaTa KoHjeHcaTa. Kpome Toro, B Tex-
HOJIOTHUYECKHX CXeMax NpPOMIPeANpHUsTUN HOMKHO IIpe-
JycMaTpuBaTbes oxJaxpenue jgo 100—95°C meperperoro
KOHjeHcaTa, NOJyyalollerocss B anmaparax W Temlo-
0OMEeHHUKAX, HCHOJAB3YIOIHUX Temao. Cucrembl cbopa U BO3-
BpaTa KOHJeHcaTa JMOJKHBI of6ecrnedunBaTb MHHHMYM €ro
NOTePh M HENPOH3BOAHUTENBHOTO OXJaXKAeHHS. [o/mKHDI
obecreunBaThCS 3allUTa KOHJAEHCATA OT 3arpsA3HEHUs M pa-
IMOHaJbHAA OpraHusauus cOopa W IepeKayku ero K Tel-
JOUCTQYHHKY. 3aTpaThl, CBA3aHHBIE C YCTPOHCTBAMH [Jlsl
cbopa KOHZeHCAaTa W IepeKadyKH ero B KOTeJbHYylo, KaK
NpaBHJI0, ONPaBJALIBAIOTCH SKOHOMHEH Ha IPHIOTOBJEHHH
XHMHYECKH OUMlIeHHOH BoAbl. JlJg MOATBepIKACHHUS. IeJIeco-
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ofpasHocTH YCTPOHCTB J/Isl BO3BpaTa KoHJEHCATa MOJiXKHbLI
BBITIOJIISITHCS  COOTBETCIBYIOUHE  TEXHHKO-9KOHOMHUECKHE
pacuersl.

1-2. TENNOBBIE HATPY3Ku

TexHonornmueckue norpeburenu

Pacxon remaa, a ciefoBaTenblo, H TEMNJIOHOCHTESI NPO-
HU3BOACTBEHHLIMH HOTPeOHUTENAMH ONpPENesieTCss  COMyTCT-
BYIOHMII MY TEXHOJOTHUECKHMHU NpoLeccaMn win paboTol, co-
BepmlaeMod MexanusMmaMu. OHu 3agal0Tcs Ha OCHOBAHHUU
pacueToB MO TEXHOJOIHYECKOH YacCTH IPOMIpPeINpUSITHIL.

Tennopbie HATPY3KM TEXHOAOTHUECKUX TOTpefuTenef,
KaK NIpaBU/AC, He 3aBHCAT OT TEMNEPATypPbl HAPYXKHOTO B03-
ayxa.

lonopoe mnorpebienue TemAa UMH ONpefenseTes 1O
KaXkJIOMYy TCNJIOHOCHTeNO B OTHEABHOCTH. B Tex cayuasx,
Korja He INPEACTABJAAETCH BO3MOMKHBIM ONpPEAeJUTH TOJ0-
BOH pacxofd Temna norpefuTesieM #3-3a OTCYTCTBUA AAHHBIX
110 peykuMy norpeb/enust ero, LONYCK4eTcs oNpelpeeHHe
pacxofga Teiljla 3a roJd OPHEHTHPOBOYHO MO YIEJAbHOMY pac-
XOAY Terja BhinycKaemcli HpoAyKIUY.

OTONHMTEeNbHO-BEHTHASLMOHHBIE NoTpebuTenn

MaxkcuManbHBIH pacyeTHBIA PACXOJ TENJAa Ha OTONJeHHe
TOI'O WJM HHOTO COOPY:KeHHs fABAserTcs (QyHKUUell TeMuepa-
TYpPbl HAPYKHOT'O BO3JyXa W olpejensiercs 1o GopMmyJae

Q= 4qoVultsu—tu.o), KKOA[4, (1-1

rie Go— OTONHUTeJbHAs  XxapakKTepuCTHKa  3JaHud,
Kkaa[m -4 -2pad;
Va— 00BbeM 31aHHA 1O HapyxKHOMY obGMmepy, M%;
teg ¥ lno-— TEMIlEpaTypa BO3AYXa BHYTPH IOMELIEHHA
M pacderHas TeMIepaTypa Hapy:KHOTO BO3-
nyxa, °C.
TemmepaTypa BO3JyXa 3HMO BHYTpW 3AAHHIl JOJNHA
IPHHUMATBCS COTJIACHO c/emylolwuM HopMaM [JI. 5]:
IlpousBOACTBEHHble ~ NOMEIEHHS,  XaDaKTepHU3yeMmple
YCJOBHSAMH JIeTKOH paboThl, 18—21°C (pabotbl, ne Tpebyio-
i€ CHCTeMATHUYECKOro (PU3HMECKOTO HANpsLKEHH:: IIBeH-
Hble M[pPOH3BOACTBA, NpHOOPOCTPOeHHe, MoJaHrpaduueckoe
[HPOH3BOJICTBO, KOHTOPCKHE PaboThI).
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To e upu pabore cpepnein tsxeetn 16—18°C (npa-
JUAbHO-TKaUKHe (abpuxy, MeXaHocGOPOUHBIE W CBAPOUHBIE
Hexu H T. 1),

To ke nmpu Taxenoir pabore 14-—16°C (MapTeHOBCKHe,
Ky3HeuHble, JIHTEHHbIe, [IPOKATHBIE IeXH).

O6uiecTBenHble W XKuabie nomeuenus 19—21°C.

B MPOH3BOJACTBCHHLIX TOMEHIEHHAX BCIOMOIaTeJbHOTO
HasHayeHus fyy npuHuMaercs no CHull IT-M. 3—62. Tewm-
mepatypa Hapy:KHOTO BO3AyXa [OJKHA HpHUUMATBCA MO
kapMarogornueckum rabgaunam {J1. 4]. Pacuernas remmepa-
Typa 1IapyAHoro BO3NAYyXa f.e, ONpeAesionias HanboAbIIAN
pacxoj TemnjJa Ha OTOMJIEHHE, COOTBETCTBYET cpejuell TeM-
neparype Haubo/jee XOJOLHOH MATHAHEBKH (CpelHss TeM-
nepatypa HauGosee XOJOAHBIX NSATUIHEBOK H3 BOCbMH 3UM
3a 50-neTHUH mepHOX).

OTtonurenbHble XapaKTepPHCTHKY 3AAHHH 3aBHCAT OT HX
KOHCTPYKLHUH, Hapy:KHOTo ofbema, KOH(MUIypalUH, 3Tax-
HOCTH, CTENEHH OCTeKJCeHMs, Ha3HaueHMs! H H3MEHSIoTCA
B JOBOJBHO IIHPOKHX Ipegenax. [as OPHEHTHPOBOHYHEBIX
QJICUETOB MOXKHO NpPHHMMAaTh: NPOU3BOACTBEHHBIC 3TAHUS
G§o=0,4+0,75 Kraas/m®-u.epad (yrouHsieTcs 1O THIOBHIM
IPOEKTaM MJIM NPOEKTAaM aHAJOTHUHBIX NPEANPUATHH); KH-
Jele U obulecTBeHHBIe 37MaHust (4—5 3Taxedn) ¢o~0,35+
04 Krxaa/m? -4 .c2pad. Boaee noapo6nble JaHHBIe 110 3HaYe-
HHAM ¢, AJs1 OOIieCTBeHHbIX H Kuawix 3aanuit cMm. CHull
[/1. 3, npunoxenue 1]. [omoBol pacxon Tensa Ha OTOIJIEHHE
nopcuuTeiBaerTca no dopmyne (1-2) wnm rpaduky Poccau-
nepa, MOCTpOeHHe KOTOPOro IPHBOJUTCH HHXKE:

Q. =24Q>" nor, Kraaf200, (1-2)
CP.OT - .
rae Q' cpemuan 3a OTOTIMTE/IHEI CE30H HArpyska CooT-
BETCTBYIOU[as CpefHell 332 OTOMUTENbHbII Ce30H TeM-
nepatype HapyXKHOTO BO3/1yXa; IOjICYHUTHIBACTCA IO
Gopmyre (1-7);
flop — YACJAO CYTOK B OTONATEJLHOM Ce30He.

[Ecan oronuTelbHBle CHCTEMBI MPOM3BOACTBCHHLIX 3/1a-
Huli paboraioT B HOYHOe (Hepabouce) Bpemsa 6 « c Harpya-
ko 50%, TO romoBOl pacxop Temsa, NOJACYHTAHHLIA IO
tdopmyse (1-2) mau rpaduky, COOTBETCTBEHHO YMeHbIIaeT-
cqa. Ilonpasounwlit kosdduuuent, pasnbiil 0,875, ompere-
JAeTCs U3 BhIpaXkKeHHs

0,75QM+-0,25.0,5Q" = 0,875Q/°".



[Togacuer rofoBEIX pACXOAOB TelJda cuHCTeMamu, paboralo-
LIYMH CO CHIXKEHHEeM OTONHTeNbHOH HArpy3Ku B HOYHOE
BpeMsi (HeLOTON), AOJKEeH NPOH3BOAUTLCHA OTACNLHO.

Pacuernblit pacxos Tenja Ha BeHTHJISILHIO ONPEREATETCA
KOJIMYEeCTBOM IOJIOrpeBaeMOro BO3AyXa H TEMIEePAaTypoil ero
0 U HocJe NoJ0rpeBa:

Q) =mVyuYuCs (ty s — t'"'s), KKAA[Y, (1-3)
rje m — KPaTHOCTb BO3JyX000MeHa;
Vys— BHYTPEHHHH 0GbeM BEHTHJIHPYEMOro IoMe-
LieHus, M3

vs — VIeNbHBIH Bec Bo3ayxa, ke/m?,
¢s=~0,24 — cpenndaa BecoBasg TeMJOEMKOCTb BO31yxa,
Kranlxe - 2pad;
typ U 17, — TeMmepatypsl BO3Ayxa 0 H TocJae MNOMAO-
" rpeBa, °C.

Heo6xonumasi xpaTHOCTH Bo3AyxooOMeHa 3aBHCHT OT
BPEAHBIX BblJeJNeHNH, 3arpASHSOIINX BO3AYX, H NPHHHMAeT-
Csl COTJIACHO CTpPOUTEJNbHBIM Hopmawm [JI. B] uan mo cupa-
BOUHMKAM I10 OTOMJIEHHIO H BEHTHAANMM. JLJisi NPOMbILIACH-
HBIX 37aHUH TPH OPUCHTHPOBOYHBIX INOJACUETAX M MOXKHO
OpPUHHUMATL PaBHBIM 1—2 (B 3aBHCHMOCTH OT Ha/IH4YUA H
KOJIHYecTBa BpeAHbIx BLIAC/ICHHI).

PacueTHast temmepatypa /8 BEHTHIAUMM fy i HpUHHMaeTCs
COTJIaCHO KJNMATOJIOTHYECKOMY CHPaBOYHUKY JHOO HOACYMTHI-
Baetca 1o  opmyse fy = 1,251‘&”, °C, rue t’c‘pM —— cpe/as
TeMiepatypa HaunGosee XONOAHOTO Mecsilia; PUHAMAeTCs 10 KJH-
matoJioruueckum tabaunam [J1. 4]. Ilogorpes Bosayxa g0 Tpe-
OyeMoii TemnepaTypr ¢’y IIpU TEMIEpaTypax Hapy»KHOTO BO3/yxa

Hike £, oBecriedHBaeTCs 33 CYeT COKPALUeHus KPAaTHOCTH BOZ-

JlyX000MeHa, uTO JOMYCTHMO, TAK KaK MEPUON € fy p<< t:;“ He-
NPOAOJKHTE/IbHBIA. PacueTHpll pacxos Temya Ha BEHTWISALUIO
OOIIECTBEHHBIX 3JaHHH MOXKET OLIThb ONpejeseH TaKxke IO
VACIbHBIM XapaKTePUCTHKAM HX:

Qsz ngan(ts‘u - ta.u)» KKa/l/‘i, (1'4)

rie gz — yJAeJbHasi BCHTHJALUHOHHAA XapaKTePHCTHKa 3ja-
nud, KKaa/m?-4.2pad,

[y s — pacueTHass TeMIlepaTypa Hapy:KHOTO BO3AyXa,

NpUHUMAeTC JJS TPOEKTUPOBAHHS BEHTHJISIIIUU.
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['omoBoli pacxoj Temsa Ha BEHTHJALMIO MOLCYATHIBACT-
ca no ¢opmyste (1-5) wuam rpaduxy Poccangepa (cm.
HUXKe)

QP =Ql n> 2, QP2 (nge —n.), Kraafzod, (1-5)

TJ1e #op — YUCA0 CYTOK OTOMUTEeNbHOTO Mepaoia;
2y — YUCJO YACOB PaGoTbl BEHTUISALAN B TE€YeHHE CYTOK
Qp— MaxCuma/IbHbIl pAacUeTHbIl PAacXol Tefja Ha BEHTH-
JALUIO, KKa.[4;
Q:P— cpenmnit pacxoj Temsia Ha BEHTIVIALUIO 33 [EPHOA
TIEPEMEHHON HArpysKd OT BEHTHISNHY;

. — 4HCJ0 CYTOK C TeMIepaTypoil HuKe pacuerTHOH s
BEHTHJISIM.

Bemuuuna Q" nojcuntsiBaercst no opmyde

tan — P
QCD _ QP BH H.B
B B tlBH - tH.rB ’

KKaAj4, (1-6)

rje ty.,—— pacueTHas Temmeparypa Ajds BeHTHssumd, °C;
;P — cpemHas Temmeparypa HAPYKHOTO BO3AyXa 3a Te-
PHOJ C IEPEMEHHOH Harpyskofl OT BeHTH/sLMH; £

H.B
ONpEeNdeTCsd B 3aBHCHMOCTH OT AJAUTENBHOCTH CTOS-
HHsl HApYIKHBIX TEMIepaTyp.

Kax ykasaHo Bblllle, TONOBLHE pacXOnbl Tellla Ha OTON-
JeHHE H BEHTHJIALHMIO MOTYT NOACYHTBIBATLCH TaKxKe rpadu-
yecknM crnocoSom. Ha pwuc. 1-1 npeacrasaen taxoi rpadux.
OnucaHue €ro IOCTPOEHHST HMPUBOJUTCS HIXKe.

£ L} 4 K3
VPN G G 7 L570 [gptd T
poBorIHCUMENSHOCITA

OMONUMENSNOED CEIOHX

Puc. 1-1. TlocTpoenue rogosoro rpau-
Ka Tem10hHKaliHOHI0H HATPY3KIL
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Noctpoenne rpacpuka PoccaHaepa

Ilo ocu abcuycc OT Hayala KOODAMHAT BIPABO OTKJIaABIBAIOT
B MPOM3BOJLHOM Maclutadc BDEMs INPOJAOMKHTIEILHOCTH OTONMHTEIbHOLIY
nepuona. Jlanee ToKe 10 OCH adCIHCC /s HECKOJBKHX NMPOMERXYTOUHBIX
Tenmepatyp  (cM. HIKe) HWAPYMKHOTO BO3JAyXa B TOM e Maclutabe
OTKAAJLIBAIOT BpeMst (YIICA0 HACOB), B TEYEHIe KOTOPOro Hapy:KHBIA
BO3AYX HMEET TeMIIepaTypy, PaBHYIO HJH HHKe KaXa0fl M3 3aTaHHBIX
IPOMEKYTOYHBIX.

PacueTHbie TeMnepaTypbl {ONODHBIE TOUKH HA rpaduke) W JJIUTCIb-
HOCTb HX CTOSIHHs 3a OTONHTENbHbIH Ce30H OmPEejeNsioTCs Mo KJAUMATO-
joruueckomy crpasounuxy [JI. 4]

[TpoMexyTounble omopisle TOYKM Ha rpaduke [B, C, D] AoaXKHLI
COOTBETCTBOBATH:

B — TeMnepaType HapyxIOTO BO3JAYXa, COOTBETCTBYWOIiEH TOuke
H3JIcMa TeMrepaTypHOro rpaduka ceTH, NIPH KOTOPOH pacxon BO.IN
B TemJ0CeTH HauOOJBIIHI,

C — cpenHeli TeMmepaType OTONHTE/LIOTO ACPIO/LE;

D — cpepneil Temuepatype €aMoro XOJ0/AHOTO MeCsid.

B rnpencrasneunom Ha puc. t-1 rpaduke (npumep) takuMu npo-
MEXYTOUHBIMH ONOPHBIMH TOUKaMM SIBIFIOTCH caeayioiine: Touka A —
HayaJo OTONMUTE/]BHOTO Ce30HAa, KOTOPOMY COOTBeTCTBYeT TeMmeparypa
HapyxHOTO Bo3ayxa +8°C; 3Ta TeMmepaTypa H HuKe ee HaGam0LalOTCA
B TeueHHE BCErO OTOMUTEJBHOTO Ce30Ha, I[O3ITOMY JIAHTEILHOCTb HX
CTOSHUA DPaBHA NOPOJOJXKUTEJABHOCTH OTOIHTEABHOIO Ce30Ha; TOUYKH B,
C, D coorsercrsytor teMmnepatypaMm =0, —10 u —16°C; paurenbHoctn
CTOSIHHA 3TUX (M DoJjiee HU3KHMX) TeMIlepaTyp B3sTa H3 KJUMaTOJOTHYe-
CKOTO CHpaBOYHUKA AJs 3apxaHHoll mectHocTH. [locnenHss tcuxka E co-
OTBETCTBYeT pacueTHOHW TeMmmepaType HapYXHOro Bosayxa (B paccMa-
TpuaemoM npumepe —30°C). Touka £ aoaHa HAXOAHTBCS HA HEKO-
TOPOM PAaCCTOSIHWH OT Hauyasaa KOODJHHAT, TaK Kak teMieparypn —30°C
1 HuxKe (f0 abCOJOTHOrO MHUHHMyMa) MMEIOT oupejeseHHYIO (BecbMma
HE3HAUATEAbHYIO) LAUTEeIbHOCTb cToAHUs. OIHAKO NpaKTHYECKH ee MOK-
{0 COBMeLlaTh C Haua/joM KOOPAHHAT rpauka, Tak Kak npH GoJee HH3-
KHX TeMIepaTypax YBeJuYeHHe pacxofa Tella HODMaMu He Mpely-
CMaTpUBAeTCS.

M3 omopubix TOYEK BOCCTAHABJAHBAIOTCS Op/JHHATBl, Ha KOTODHIX
B ompeleceHHOM mMaciutale OTK/JIAIBIBAIOTCS TeNIOBble HArpPy3KH, COOT-
BETCTBYIOIIHE TeMiepaTypaM B 3THX TOUKAaXx.

Ha opnaunare toukn L OTKJalbIBAeTCS pacudeTHas Harpyska 3a
OTONMHUTEJBHBIN ce30H. TennoBsle Harpy3k#, COOTBETCTBYIOUIHe ToukaMm D,
C, B, A, nepecunTeBalOTCA M3 pacyeTHbiX o GopMy.e

fon — 1
Qi = Q5 t“—g— , KKAA/, (1-7)

BH tg

rge Q0. — TeruioBas Harpyska DU DAacueTHON TeMmrepaType HAPYKHOTO
BO3AyXa, KKaA/4 (QF AJA BeHTHIANAN);

) — pacueTHast TeMnepaTypa HapyKHOIO BOSAyXa, onpefelseMas ro
KJAMMATOJIOTHYECKOMY CTipaBounHKy, °C (An% OTONNEHHS wHIM
BeHTHJAINN);

fy — TeKymasd TeMIeparypa HapyxHoro Bosfayxa, °C.

Jlns ynpouieHHSI OTBICKAHUS BeJIHYUHBI OPAHHAT OMOPHBIX TOUYEK
MOXHO HOCTPOHTb BCHOMOTaTeNbHBIfl rpaduk (cjeBa) H3MEHEHHs Tem-
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JOBOH HArpy3kH B 3aBHCHMOCTH OT TeMMACPATYPH HAPYXKHOPO BO3jiyXa
H ¢ UEF0o TMEPCHOCHTL HCKOMBIC HArpy3KH Ha OpJAHHATLI ONOPHBIX TOUEK,
KaK [oKasaHo Ha puc. 1-1.

BepLiHHb! OpAMHAT ONOPHBIX TOUEK COEIKHSIOT IJIABHOH. JHHHEH,
KOTOpasl OrpaHHYUBAET MJOLLAJLb, ONPEJRISIONIYI0 IOA0OBOH Pacxoj Tel-
Jla Ha OTOIIEHHe M BEHTHJALMIO 34 OTOMHTEJbHBLIH Ce30H.

3aKOH M3MEHEHHs TelJIoBOil HATDYsKH OTOTHTE/bHBIX CHCTEM # CH-
cTeM BEeHTAJILHA B 30HE HAPYXHLIX TeMTIeparyp oT té‘b” M BbIlE OJWHA-

KoB. B sone TeMmmepaTyp z‘zb’“ H HIDKC BEHTHJAIHOHHAS HAIPYsKa ne 1o-

seauaercs. Ha stom ywactke rpaduku Poccaumepa aas cucrem oron-
JeHHsT ¥ BEHTHJASUHHU Dasauylibl. HenpoioKHTEJILHOCTE 9TOro MepHoja
1M03B0OJAET MpeHeGpeub THM HECOOTBCTCTBHEM H MOACYHTHIBATH PACKDT
TenAa Ha OTONJEHHE W BEHTHJSNWWIO [0 CYMMe WX DacyeTHBIX ia-
TPY30K.

Oauako e c¢acayer 3abblBaTh, UTO MOCTPOCHIY TOA0BOTO ipadixa
pacxofid TCHAa OfMCAHHHM CHOCO0OM MO CYMME PacyeTHbIX PacXojins
Telsa Ha OTOIJIEHHC U BEHTW/SLHIO MOXKHO MPOU3BOAMTL Juillb B Tex
clyvasix, Korga ofe cucremst paortalor 6€3 nepephIBOB w“au CHUIKEHHA
TEMJIOBOH Harpysku B HO4HOe BpeMsi (cM. Beille). B npotusaoMm ciyuae
nocrtpoeHue rpaduka rofoBbIX PACXO/J0B TelJa HA OTOIIEHHe H BEHTIH-
JALHIO H&JO MPOU3BOAMTL C YYETOM CHHXKEHHsS! TO/0BOro temnionorped-
JeHHST 10 CPEHHM 33 CYTKH pacxojaM Temia.

CYMMa rOAOBBIX pacXozoB TeEIlJla Ha OTOIJICHHEe H BCH-

r
tuasuuio Q.°°,  JeleHHas Ha NPOJOJIKHTEJbHOCTh OTOIH-

TeJbHOr0 NMepHoja, JaeT CyMMapHYI0 CpeAHeCyTOUHYK 3a
OTONHTEJbHBIN TNEPHOJ HATpy3Ky OT CHCTEM OTOIJICHHA H
BEHTHJAALMM. ITa HATPY3KA COOTBETCTBYET CPEIHEOTOMNHU-
TeJBHOH TeMIepaType Hapy:KHOTO BO3AyXa.

A NpOoeKTHPOBAHHUA TEIJIOBHIX SJEKTPOCTAHIIUH BeCh-
Ma CyULeCTBEHHO JeHCTBUTE/bHOe TeljonoTpebieHue cucre-
MaMH OTONJIEHUS] W BEHTHJSIHH, T. €. C YYETOM NPOJOJNKHU-
TeJbHOCTH paboThl X B TeyeHne cyTok. OT Hero B 3HAUU-
TeJbHOH CTemeHu 3aBHCUT BHIGODP MOIUMHOCTH ¥ THOA
yCTaHaBJMBAeMbIX TypOoOreHepaToOpoOB, a CJIeJ0BaTe/NbHO, H
5KOHOMHYHOCTb YCTAHOBKH B LeEJIOM (CM. I 3).

[Ipu obpaboTke HCXOAHBIX TeIJIOBHIX HATPY30K HYKHO
06513aTEJbHO NPOBEPSITH COOTBETCTBUE 3aJaHHOH CyMMap-
HOI HArpy3KH NpH CpPeJHeOTONMTENbHON TeMiiepaType Ha-
PYKHOTO BO3AyXa 3ajaHHOMy TOAOBOMY TeNJOMNOTped-
JIEHHIO.

Beerna n0iKHO BblzepxuBaThesi papeHcTBO ZQP 7 ngy =
__ oA , cp.oT rog
_.QO.B. Ecjin npu 32aHHBIX 3HA'EHHSX QO_B " QO.B 3TO pa-

BEHCTBO He BblAEpXKHBAeTCHd, TO, CJeJ0BaTeNbHO, He BCeE
CYyMMHpyeMble HAarpy3ky sBJASIOTCS KPYTJIOCYTOUHBIMH H
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CyMMapHbIH TONOBOM rpadux TemnonorpebNeHHss Ha OTOH-
JIEHHe W BeHTHUNANHNIO NaJ0 CTPOUTh O CPEIHECYTOYHbIM Ha-
Ipy3KaM, KaK yKas3aHO Bbille.

Cuctemsbl 6bITOBOrO ropsiuero BofocHabeHms

Pacxox Temsna Ha GHITOBOe Tropsiyee BOJAOCHAGKEHHE
OIpenensieTCs, HCXOAS H3 HOPM HOTPeGJeHHs ropsueii BOAbI
¢ Temneparypoi 65°C B KHJABIX 3JaHHSX, NPEANPHAATHAX
KOMMYHaJ/JbHO-ObITOBOTO HA3HAUEHHST M TPOM3BOIACTBEHHBIX
31aHui, yreepkacHHbX ['ocerpoem CCCP [J1. 6]

Pacxon ropsyell Boabl oueHb HepaBHOMEpeH KaK B Te-
YyeHHe CyTOK, TaK H B TeueHHe HelesH. Pacxombr Tersa as
CHCTEM TopsYero BOJOCHAOMEHHS XapaKTepHayloTcs cJoe-
AYIOLIHMH BeJHUHHAMHU:

MakKc

MakcuManbHbif sacoBo#t . . v . . 0 . v . ... L QYD

CpenHeuacosoil 8a HERMIO . + » « « .+ - .+ ., QBT

CpenueuacoBoit 32 CyTKH Hau6OJBINETO BOAONOTPES-
JEHHS . . o o . e e e e e e L QER

Has 6biToBOrO ropsuero BOROCHAGXKeHHS TOPOROB H HO-
CEJIKOB COOTHOLIEHHST MEXIY YKa3aHHLIMH BeJHYHHAMH MO-
TYT NPUHUMATBCA CJeAYIOIHMHU:

QU =17+2077"; QP =1.2Q7,", xranr/u.

Tennonorpebaenne cHcTeM TopAvYero BoAOCHAGKeHHS
OPOMIpPERNPUATHE MUMeEeT JHIlk CYTOUHYIO HEpaBHOMCP-
HOCTb.

Pacxon tensna Ha ropsuee BogoCHaGKeHue onpefesieT-
¢ no opmyae

Q?%'Hr—“——c—l@r—tx—'s)—, Kraal4, (1-8)

rje a-— HOpMa pacxofa ropsidedft BoAbl (1) IpH TeMmiepa-
Type 65°C Ha exuuuIy MOTpebieHNS; IPUHAMACTCH

no ta6.a. 1 raaset CHull 11-17.8—62; :

M — KOJIMUCCTBO  €AHHHMIL NOTPeOJICHHUS, OTHECEHHOE

K CyTKaM (KoJaHuecTBO Iorpeburenell ropsadyed Bo-
JBl, KHJIOTpaMMOB 6esibst H T. 1L.);

fx— TEMIepaTypa XoJOAHOH BOAbl (BOLOMPOBOAHOH)
B 3uMHuH mepuox (npunumate +5°C); .
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T —uucio yacoB paboThl CHCTeMBl ropsiiero BojocHal-
JEHHS B TeueHHe CYTOK; MAJsl XKHJHIX JIOMOB U 006-
IleCTBEHHO-OBITOBBIX TNOMeLIeHHHA NpHHUMATh [ =
=24, AJ5t IPOMBILIJIEHHBIX NPEAIPUATUH — PaBHbIM
YHCAY YacoB 3apsiiiKi GAKOB aKKyMYJsTOPCB.

[Ipu 3ajanHoM pacxoje Temaa Ha Topsuee BojocHab:Ke-
HUe JIJIST CHCTEM C HeNoCpeACTBEHHHIM Bojopasbopom (oT-
KPBITbIC CHCTEMB!) PACXOA BOJBLI ONpeAeafseTcs 1o hopmydc

-3
Gry=L2 0 (1-8")
rie {p-— Temnepatrypa ropsidefi BOAbI, NOCTyMamlleff B Me-
CTHYIO CHCTeMY ropsuero BOJOCHaOxeHHs: OGBLIUHO
npuHuMaercs pasHoit 65—70°C.

Hnsi 3akpnIThix cucreM Grp OIpelenasieTcss COMMIACHO
ykasauuam B CHull {JI. 3] [ 3aBucuMOCTH OT TOro, Kakoe
3HaueHne Qpy B hopmyse (1-8) 6ymer 3anaHo, nmoayuum
MaKCHMaJIbHBIH, CPeIHUH 32 HeJesNI0 HJH CPeNHHH 34 CYTKH
HauboJbliero BopomnotpebJeHuss pacxox BOIbI].

JleTHsis1 TenjioBas Harpys3xa OBITOBOTO TOPSiUero BOINO-
cHaGXKeHHA KUABIX ¥ OOLIeCTBEHHBIX 3[aHUI CHHIKAETCS HA
209% 3a cuer cokpamenus BoxonorpebneHuss u Ha 18Y% 3a
CYET TIOBHILIEHHS TEMIEPATYypbl XOJOAHOH BOAHL C O
no 15°C:

Q',=Q,-0,8-0,82=Q7, -0,635,

Jlnsi  TNpOM3BOICTBEHHOTO TOpPSAYEr0  BOAOCHADMKEHUS
(FBC) pacxon Temna JIeTOM yMeHBIIAETCS TOJBKO 3a CUer
MOBBIIIEHUS TEMIEPATYPHl XOJOXHOH BOJHI

T'onoBoit pacxop Tensa Ha ropsitee BOAOCHAGKeHHE 1MV~
cunTbiBaeTca no ¢opwmydae {J1. 3]

Qo =Q " ny, 4 0,8Q:%" 60-$(8 400 nqy), KKAA[200,

ra r.8 60
(1-9)

rae Iy n;— TCMIEpaTypa BOMONPOBOAHOH BOJAL B JIETHHH
NepHoON;
Nor — MPOJOKUTENBHOCT OTONHUTE/IbHOIO NEPHOAA, 4;
0,8 — KosbpuumeHT, YUNTBIBAIOUINH CHHXKeHHe NMOTpes-
JIeHUsT ropsiuell BOIBI >KHUJLIMHU H O0IIeCTBEHHEIMH
3JaHUSIMH JIETOM; AJ151 GHITOBOTC TOPSIUEro BOJO-
CHAGXEeHHs NPOU3BOACTBEHHBIX 3[aHHH ero BBO-
IUTb He Halo.
@opmyna (1-9) yuurbiBaer npoctoit cucremn I'BC ne-
TOM B pemoHnre (10 nnem).
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1-3. MOTPEBJIEHME MPOMNPEATIPUATUAMM SNEKTPOIHEPTUM

. IloTpeGuTtenn 3M€KTPOIHEPIHH XapPAKTEPU3YIOTCH MOMI-
HOCTBIO YCTAHOBJIGHHBIX Ha HHUX 3J€KTPONPHEMHUKOB, BhIpa-
KaeMo#l B KuJoBarrax, noTpebiseMOl UMH 3JIeKTPOIHEep-
THH, BblpaxKaeMoH B KH/IOBaTT-yacaX, H HampsKeHHEM
3JIEKTPHUECKOTO TOKa.

Pacxon saekTpo3Hepruu noTpeSUTC/sIMU B Teuelite CYy-
TOK O6LIYHO HepaBHOMEpPEH, TaK KaK OH 3aBHCHT OT Xapdk-
T€pa TEXHOJOTHUECKOro Ipolecca NPOH3BOJCTBA, CMEHHO-
¢t paborni 00BEKTa, BpeMeHM CYTOK #W T. 1. B cCBsI3u
C pasHuueil B peXXHUMax NOTpebJeHHSA 3/71eKTPOSHEPTHH Ha
OCBellleHHe 3UMOH U JETOM 3WMHMH H JIeTHHH CYTOYHBLIe Ipa-
(OUKM CYl1eCTBEHHO Da3/MyaioTCa M HYKHO HUMeTh HX AM4
060HX NepHOJIO0B rojia.

Cyrounble rpaduky pacxona 3JeKTPOIHEepPrUH OTHebHbI-
MH NIOTPeOGHUTeNAMH CKAAJblBAIOTCH, B pe3y/braTe 4ero Mo-
JAy4alTCa cyMMapHble rpaduku noTpebjeHust AAA 3UMBL
U JeTa.

Jns moncyera romoBoro mOTpeb/eHHs 3JEKTPOIHepruH
Ha OCHOBAaHWUM CYMMAapHLIX CYTOYHHIX IpaduKxoB AJA 3UMb
H JeTa CTposAT roJoBoi rpacuxk norpebaenus. Meronuxa
NOCTPOEHHS CYTOYHLIX U TIOAOBOrc TIpadHKOB IpHBEAeHA
B KOHIle HAcCToALIeH IaBHI.

DJeKTpHYeCcKas HATPy3Ka 3JeKTpoCTanHnun B Jaoboil yac
CYTOK OIpeJeJserTCss pacX0l0M 3JIEKTDOIHEPIHH BHEIIHAMH
NoTpeduTe MY, NOTEePAMH B JHHHAX 3JEKTpONepefaud H
pPACXOJOM 3JIeKTPOSHEPTHH HAa COOCTBEHHble HYXKABI 3JeK-
TPOCTAHLHU — 3JeKTPOABHTATENH BCIIOMOTaTEJAbHEIX Mexa-
HH3MOB (IBIMOCOCOB, BEHTHJISTOPOB, NHUTATENbHBIX H Iepe-
KAYUBaWIIHX 11aCOCOB).

ITotepn B JAMHHAX 3J€KTPONEPELAUH CKJIAMLIBAIOTCH H3
NOTeph B sKese3e TPaHCPOpPMATOPOB, He 3aBHCAILLUX Ol He-
pegaBaeMoOd MOLLHOCTH, M IIOTePb B Menu Tpaucdopmaro-
pOB M JHHUH, IPONOPLUHOHAABHLIX KBaAPATy NOJHOIO TOKA.
JAnsa peGospminx ropoiCKuX M MPOMBIIVIEHHbIX ceTell TOTe-
pu B Xenese TPaHCHOPMATOPOB MOKHO NPHHHMATbL PaBHB-
MH 2%, mepeMeHHble Ke MOTepH /s Medd TpaHcdopmaro-
poB MoryT ObiTh mpuHATH 1,5—2, a niaga nunui 6—89% wma-
KCUMaJbHON TepefaBaeMOR AKTHBHON MOLIHOCTH:

W =)/3 Ul cos9, rem.

Ilpn ymenbiuenun nepegaBaeMofi MOHIHOCTH aBCOJIOT-
Has BeJHYHHA INePeMEeHHLIX MOTePr YMEHBIIAETCsl HpPOMOp-
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IMOHAJIbHO KBajApaTy MOJHOTO TOKA, a BeJHYUHa MX B NpO-
[eHTax nepefaBaeMoil IOJMHOH MOUIHOCTH — IIPOIIOPIHO-
Ha/AbHO NOJHOMY TOKY.

Ecau pas npelBapHTeNbHLIX MOICYETOB NPHHATH KO3(-
$uUHEeHT MOIIHOCTH (COS () MNOCTOSHHBIM, TO NepeMeHbe
NIOTEPH B NPOLEHTAX NepeaBaeMoit akTHBHOR MOULHOCTH By-
JyT yMeHbLIATLCH NPONOPUHOHAJNBHO YMEHbUIEHHIO aKTHUB-

HOIO0 TOKA MJH aKTHBHOU MOHOIHOCTH.

Mpumep. Ecan npu 5000 k6T nepegaraemoll MOWHOCTH TEPEMEH-
Hble noTepu coctapagior 8%, 1. e. 400 ker, To npu MouHocTH 2500 KT
oHr GynyT wMerh Beawuuny 100 xsr, wro cocrasaser 4% or 2500

MocTpoeHKe CyTOuHbIX M rofoBoro rpadukos
INEKTPMUECKONM Harpy3Ku

CyrtouHbiii rpadMk pacxo/a 3JeKTPOIHePrHH OTAEAbHHIM MNOTpebu-
TejeM CTPOWTCHA Ha OCHOBAHHM TOKa3aHuil perucTpupylouinx npudopon.
MameHnenne pacxona 5HeprHy 0OBLIYHO MPOTEKAET HENPepbiBHO H TPH pe-
THCTPALUK €0 CaMONUIIYIHMH perucTpupyloluMy npubopamu usobpa-
Kaercs Hekoropo#l kpupofi. Ilpakthueckw nns yjno6cTBa NOJNB30BAHMS
rpaduKoM H 10JcYeTa MO HeMY DACXOLOB IHEPTHH KpHBas JHHHs 06bii-
HO 3aMeHSeTcsi JOMaHOH, KaXIbH OTPe30K KOTOPOH COOTBETCTBYeT
cpeiHemMy 3a JaHHBIH yac pacXxoly 3HepryH.

TlpuMep nocTpoeHyst CYTOUYHHIX TpadUKOB pacxofia 3IHePruH JJs
3HMBI M JieTa TpecTaBiaeH HAa pHc. 1-2 B Jeoll ero yacTw.

Juma-210 oned Nemod55 dued l00060d zpopuxn

I
!

(4,7t,)200+ )
*(ty18,) 155

Mowrocms, kbm unu nap, m/u

g Hacer 2410 Yacy 24 !
7 8760«

Puc. 1-2. [loctpoenne CyTOUHBIX M rofloBoro rpadHKOB 5J€KTDiH-
YeCKOH Harpyski.

Has Buibopa OGOPYAOBAHHS 3MEKTPOCTAMUMM, a TaKKe AN NOA-
cueta roji0BOr0 pacxofla SHeprHH OYeHb BaXKHO 3HATb NPOJOJKHTEb-
HOCTL TOH UM WHOM BEJIMYWHEI HaTPyaku B TeueHHe roja. Ilpencrasie-
HHe 0 Heil faeT rofoBoii rpaux HArpy3KH, H30OpaKeHHni na pue. 1 2
B Mpapofl yacTu.
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ITo ocu afcmucc rofosoro rpaduka OT/A0XKeHsl 4achl rojfa, IO OCH
OPAMHAT — BeNRUMHEL  Harpy3kun. Kamnas TOUKa Xpueo#l :roAOBOTO
rpadHka rnpexcTaBiseT COGOH CYMMYy 4acoB C [JaHHOH HarpysKoil
B rOAY.

JTpumep nocTpoeHHst TrofoBOro rpacduka, n3obpaxennnil Ha puc. 1-2,
cooTBeTcTByer notpefurtemo, paboTalolleMy HenpephiHo 365 nHelt
B rOAY C OAHHM CYTOYHBIM TpadHKOM NOTpeGJeHHsS 3HEPrHH B TEUeHHe
BCex JHeH 3UMBI M JAPYIHM CYTOUHBIM TI'DadHKOM B TeueHHe Bcex JHeH
aeta.

Ecan norpeGaeHue sHEPTHH B NPOJNOJIKEHHE TOZa XapakTepuayercs
He ABYMS CyTOUHBIMUM rpadukaMy, a GOABIIHM YMCAOM X, TO B JeBON
yactd puc. 1-2 OyAYT pacnoJioXkeHbl He IBa Ipa)uKa, a COOTBETCTBEH-
HO OoJbmiee wHCIO uX. Iliolllaab, orpaHyyeHHas KPUBOH TOLOBOTO
rpadyka B COOTBETCTBYIOUleM MaciiTale, npejctaBiser coboli ropopoit
pacxof sHepruH mnorpebHTeseM.

Bosee noppoGuo 00 3MEKTPUYECKUX HArPY3Kax NPOMOPeAnpuaaTHil
em. [JI. 7].

lnaea BTOpas

CUCTEMbI DHEPTOCHABXEHMA TPOMNPEANPUATUA
U UCXOAHLIE JAHHLIE ANgd UX NMPOEKTMPOBAHMSA

2-1. KOMEUWHMPOBAHHbLIM U PA3SAENbHLIA CMOCOEBL BLIPABOTKM
TENJIOBOA MU ISNEKTPUUECKOM 2HEPTMM

Jasa cnaGxeHus TelsioM NPOMIPENNPUSTHH, Kak mpa-
BHJIO, HCIOJb3YIOTCS Nap HU3KOTO HaBjeHHs (0ObIYHO IO
10 ar) u neperperass Boja (oOBIYHO C TeMIepaTypo#l A0
150°C). ITap HH3KOro JNaBJEHHS [OJYYalOT HEmoCpeaCTBeH-
HO OT KOTJIOB HH3KOI'O AABJIEHHS JMHGO U3 OTGOPOB HMapOBBIX
TypOuH, KOTOpble cpabarThbiBAIOT Hap BLICOKOTO HMJAH HOBH-
IIEHHOTO JaBJEHUS IO HU3KOT'O NABJEHHS W BHIpaGaThiBAIOT
OPU 3TOM 5JEKTPOIHEPTHIO, OTHABAEMYIO IIPOMIIPEAIpHSI-
tHaM. [opsuyo (meperperyio) BOAy IOJAYUYalOT NYTEM TO-
jJorpesa ee Jaubo B OoilJepax IapoM HHU3KOro JaBJeHHS
anbo B BOAOTPeHHBIX KoTJaxX. I'peloliuM napom OohJjepoB
MOXKeT OblTh map M3 OTO0pPOB TYpOHH HJIH OT KOTJOB HHS3-
KOTO JaBJeHHA.

Cnoco6 noJydeHHst 0JHOBPEeMEHHO Napa HH3KOLO HaB-
JIEHHS Yepe3 OTOOPHI HapOBHIX TYPOUH U 3/JEKTPOSHEPTHH HA-
3bIBaeTCHd KOMOWHUPOBAHHBIM C{i0COGOM TOAYHEHWS TENJNO-
BOH H 3JeKTPUUECKOH 3HEpPruu. YcraHOBKH ¢ KOMOHHHPG-
BAHHOM BHIpAaGOTKON TEN/IOBOM ¥ 3JCKTPHUECKOH SHEPTUH
Ha3bIBAIOTCH  TENJIOBLIMH  9JIEKTPHUYCCKHMMH  CTAHLHAMH
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(T2C). Kpynuvie TAC, npeanasnauennble as TemnaocHab-
JKCHHMA LEJOro KOMIWIeKca pnorpebutesedl rtemnsa, NPHHATO
Ha3blBaTh TelJo3JdeKrpouneHTpaaamu (TILL).

Paspgeannulit cmoco6 BLIpaGOTKH TemJIa W 3JCKTPOIHEP-
THH TIpefycMaTpuBaerT cHab:KeHHME NPOMIpPENNPUATHH Tel-
JOM OT KOTeJbHOH HH3KOro AaB/eHus, a 3JMeKTPO3Heprue ot
CaMOCTOSITENIbHOY 3JeKTPOCTAlLlHA HJH OT 3HEPTOCHCTEMDI.
KoMOuHupoBanuul#l cnoco® BhpabOTKM TemAa H 3JAEKTPO-
SHEPTHH, OCYUIECTBJAACMBIA C IOMOUIBIO KOHJEHCAIHQHHBIX
napoBeIx TypOMH ¢ TIpoMeKYyToyHbIM oOT6ODOM mapa H
TYpOHH C NPOTHBOAABJEHNEM, 00aajaeT BechbMa CyLIeCcTBel-
HbIM [PEHMYULECTBOM IO CPABHEHHIO C pa3je/bHbIM CIOCO-
60M MpPOU3BOJACTBA TEMJIa U 3J]eKTposHepruu. OH NO3BONAET
[OJAE3HO HCNOJb30BaTh NOYTH BCe TeIO Napa, NOoCTyunaw-
lero B TypOMHDL, 0 MHHUMyMa COKPaTHTh HOTEPIO TeuJsa
¢ oxJjaxjaroulell BofoH. B To BpeMdA Kak IpH Das3JesbHOM
crnocobe BpipaboTKa 2JeKTPOIHEpPTUH OOBIYHO TNPOH3BOAUTCA
B UHCTO KOHJEHCAlHOHHBIX TypGoreHeparopax #u ~50%
TelJ1a, NOABEAEHHOr0 K TYypOMHe, TepseTcs B KOHAEHCATO-
pax, Typ6oreHepaTopel ¢ NPOMEKYTOUHBIMH 0TOOpaMu napa
IIPH IOJHOH HX 3arpyske TepslOT B KOHAEHCATOpaX BCEro
Julllp 2—5Y% mnopBexenHoro rtemaa. [lostomy K. m. 4. Ta-
KHX aaekrpocraHuu# (T2Ll) BABoe Bble K. M. A. YHCTO
KOHJCHCAUWOHHEX 3jekTpocTanuuft (K2C); monesuas Tten-
JOOTHaua HX gocruraer ~75%.

KoM6uHupoBaHHBIN crniocod BrIpaGOTKH Tensa (mapa
HHM3KOTO [ABJIEHHUA) H 3JeKTPOSHEePrud [03BOJSET HCIIOJb-
3oBath Ha TOLl kpynuble (mo 420 r/4) mapoBble KOTJIBI Bbl-
COKOro JaB/eHHs, IPHMEHATh B IIMPOKUX MaciuTabax asio-
MATH34LUI0 TeXHOJOIMYECKHX NPOIECCOB, HMeThb HeOoJbIIoN
WMTAT 3KCHAyaTalMOHHOTO NepcoHasa, YTO BHITOAHO OTJH-
4aeT HX OT KOTeJbHBIX. YcTaHoBka Ha TOLI Gosee KpymHBIX
KOTJI0B ¥ IIpUMEHEHHE BLICOKMX NapaMeTpoB llapa CHHIKA-
10T KalHuTaJbHble 3aTPATHl Ha YCTaHOBKY 000pyNOBaHHA H
3KCIJ1yaTallHOHHBIE PACXOMAbl, YMEHbIIAIT CTOMMOCTb BHIpA-
OarteiBaemoit sHepruu. B atom ortHowenun TILl maxomarcs
B 0oJiee BBITOJHOM MOJOXKEHHH, YeM INPOMLIJIEHHBE XO-
TesJbHBIE, B KOTOPHIX H3-3a OIPAHHYCHHOM eIHMHHYHOH MOLI-
HOCTH NapOBLIX KOTJOB HU3KOTO JaBJ/eHHUsl (H3roTaB/aHBAalOT-
Cs1 MOILHOCTBLIO A0 50 T/4) MHOTAA NPUXONUTCH YCTAHABIU-
BaTh MHOTO MEJKHX KOT/J0B, YTO YyBeJIHYHUBaeT Kanl3aTparbl
W 3KCIJIyaTallMOHHBIE DAcXOipl IO HHM, a CJeI0BaTEeNbLO,
yaropoxaer BeipabGarbiBaeMbill uMu nap. OgHako y CHCTEMbl
c KOMOHHHPOBAaHHON BLIpaGOTKOH Temja M 3JeKTPOIHEPrHH
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TAKKEe eCcTh HCIOCTATKH. Ol‘pam/meﬁnblﬁ pajuyc nojpauit
napa ot TOLL (mo 3 xKa) u ropsveh soan (10 xm) 3acras-
Jasi0T pacnoaratb TILL BO6IM3H MM HENOCPEACTBEHHO Ha
IJI0IIAa/IKe TPOMIpPEeANPHATHS, B TOPOJE HJH XKHJIOM IOCE-
ke, IIpu stom anas TOL ne scerza Moryt GuiTh BHIOpPAHBI
ONITUMaJbHble VCJAOBHS HO TONJHBOCHAGeHuo. MomHocth
TOLL orpanuumBaercsl TeNJAOHNOTPeGAEHHEM NPOMOpPEANPUS-
THH, XHJBIX H OOI[ECTBENHBIX 31aNHi, PacCloACKEeHHLIX
B YKa3aHHBIX IIpeflesax.

Orpannuenue MomuoctH TIL] IHKTyeTcs TakmxKe CcaHu-
TapHLIMH TpeOOBAHUsIMM IO 3alUUTe BO3AYLIHOro GaccellHa
B XKHUJBIX palioHax 0T 3aTrpsA3HeHMH NPOAYKTAMH CropadHs
ronauBa (3on1a u SO,). Ha T3III, xaxk npaBuio, He MOTYT
HCIO/Ab30BATHCA HU3KOCOPTHBIE TONJAUBA ¢ OOJbINHM COALp-
J)KaHHeM 3046l U cepul. Bce 310 menaer coopyxenne TIL]
OTHOCHTENbHO AOPOTUM,

Ha neGoabmux TILL ¢ typ6Gunamu no 12 Mar u HuxKe
ceGecTorMOCTh BhipafaThiBaeMoOil UMH 3JAEKTPOSHEPTHN OKa-
3bIBAETCS 3HAUYHTEJAbHO Bbillle, ueM Ha pailtoHuelx [I'P3IC,
cHa0KaloIKuX 3JeKTposHeprHelr morpebuTesell B cHCTeMax
¢ pasZieqbHoll BbIpabOTKOR Temaa H 3JEKTPOIHCPTHUH.

Kpynnoie paitonnsie I'POC ¢ typboreneparopamu 100—
200—300 Msr obuiefl MOLLHOCTBLIO 10 2 MJH. K8T H 0oJee,
coopyxaembie BGJIM3H 3aNacoB JACLIEBOrO TONJWBA W BIaau
OT HaceJeHHbIX paHOHOB, IPOH3BOJAT JELIEBYIO 3JCKTPO-
3HepPryio, CTOMMOCTb KOTOpPOH npub/uKaeTcsi K CTOMMOCTH
3/J€KTPO3Heprud Ha npombimienHbix TIL. Tlpu Hanuunu
B 35HEProcHCTEMAaX AOCTATOYHOTO KOJHUYECTBA JAELIEBOH 3JeK-
TPOIHEPTHU 3adYacTyio BblpaboTKa ee Ha Meaxux TIIL cra-
HoBUTCA HepeHTabeabHo#. Dogee BLITOAHBIM OKa3biBaeTcCH
pasfesabHbl crnoco® 3HeprocHalXKEeHUst NPOMOpEANPHUATHH.

Cucrembl sfeprocHalKeHust ¢ pasfelbHON uauy KomOu-
HHUPOBAHHOH BHIPAaGOTKO# 3HEPTHM MOIrYT B PaBHOH CTEleHH
obecneunTbh NPOMIPETIPUATHS TEIJIOM H 3JAEKTPO3HepTHedH.
Onnako 3KOHOMMYHOCTL 3THUX CHCTEM, T. €. JeHelKHble 3a-
TpaThl, CBA3aHHbIE ¢ obecMeycHHeM NMPOMIPEANPHATHS JHEP-
THell, Y 3THUX CHCTeM HeoJuHakosa. EcTecTBeHHO, HALO BHI-
6path CHCTeMy, NO3BOJSIONIYI0 C MEHBIIHMH 3aTPaTaMH
obecneynTh HPOMIPEANPHATUS] SHEPTHEH.

Botop TOTO wWAM HMHOTO BapHaura sHeprocHalbKenus
MDOMIpPENNPHSATHS B NePBYIO Ouepelb 3aBHCUT OT TEXHH-
YeCKHX BO3MOXKHOCTell ofecredeHust MOTpebuTeNsd TEIIOBOR
1 3JeKTPHUECKOH 3Hepruell B HYMKHBIX €My KOJHYECTBAX
u c TpebyeMbIMH IapameTpaMu (TENJO), T. €. OT HAJHUUs
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cootBetcTByIOIEro ofopyaonanus. B Tex cayuasix, Korza
NPCACTABJSIETCS  BO3MOMHBIM  YKOMILJICKTOBATh  CHCTEMBI
o6opyaoBanueM 1o OGOHM BapuaHTaM, BLIOOP CHCTeMB
5HeprocHaGKeHUsl MPOMIPEXNpPUATHST (KOMOGHHHPOBAaHHAA
WIAH pasjiejbHasi) AOJKEH IPOH3BOAUTBCS HA OCHOBAHHH
pacuera NpHUBEJIEHHBIX 3aTPaT Ha COOpYKEHHE M 3KCIJayaTa-
IHIO CHCTEM 3HeprocHaOxeHHs 1o 000OHM CPaBHHBAEMbIM
BapHaHTaM.

OcHOBHBIMH (haKTOpaMH, BJIHSIONIHMH Ha 3KOHOMHU-
HOCTBb CHCTEMBI 3HepTOCHAGKeHHs! NPOMIpPeNIPUATHS, SIBJIA-
IOTCS:

a) OCHOBHBIE KAamMTAJBHBLIC 34TpaThl IO HCTOYHHKAM
HEPTOCHAGXKEHHUS — CTOUMOCTb  COODYKEeHHH,  BXOASILIHN
B KOMIIJIEKC CHCTeMbl KaK B TEXHHYCCKOH uacTH, Tak H
B CTPOUTEJBHOH, BKJIlouUasi OJaroycTpOHCTBO HJOWALKH
T3OC nan xoTedbHOH, 32 BBIMETOM BO3BPAaTHBIX CYMM;

6) rozoBble 3KCNJIYATALHOHHBIC pacxoAbl B CHCTeMe
3HeprocHabKeHus — 3aTpaThl HA TONJIHBO C YueTOM TpAHC-
MOPTHBIX PACXOJ0B HA AOCTABKY ero OT MecCTa A00bluH 10
mrowagkun TAC uau KoTeabHOH  (BK/IOUAs  Pasrpysky);
3aTpaThl Ha OOCJAY:KHBAIOWIMA NepcoHaa (3apnJjara nepco-
HaJaa), aMOPTU3ANHOHHBlE OTUHCACHHs, PACXObl Ha TEKy-
LKA PeMOHT W Npoyde OOLLCCTARIHOHIIBIE PACXObI.

Opgunako OpH oupefeseHHH BeJHUYUHLI KANHTAJABHBEIX 3d-
TpaT, KpOMe IPAMBIX 3aTPAT HA CTPOHTENbHbIE COOPYKEHHA
H YCTaHOBKY 000pyZOBaHUst 51 TOJYYEHHS TEIJOBOH H
3JIEKTPHUECKOH 5HEPrHy, B pPacCMaTpuUBaeMblX BapuaHTax
OJIZKHBI YYUTHBIBATbCsl JOMOJHHUTENbHble KaNHTadbHLIE 3a-
TPATH B HAapOAHOM XO3SIICTBe, CBsI3aHHbIE C IEpPepacxoioM
TOIJIMBA IO ONHOMY H3 cpaBHHBaeMblX BapuadtoB. Ofa
CpaBHHBAEMBbIX BapHaHTa AOJKHbI ObITH IPHUBEAEHBl K OTH-
HAaKOBOMY 3HepreTHueckoMy sddexry.

Mertoauka TeXHHKO-3KOHOMHUECKHX pacyeToB IO Ofpe-
IeJeHuI0 3(PGheKTHBHOCTH KamlHTaJ/bHBIX BJOXKEHHH B 3Hep-
reTHyeckue NPeNNpUATHS WJIH KOMIJEKCH HX paspaborana
6uima B 1966 r. TocymapcrBenuniMm Komwurerom Coseta
Munnctpos CCCP no Hayke H TeXHUKe:; €10 HaJJeXKHUT
NOJb30BATHCSl IIPH TPOEKTHPOBAHHH 3HEPreTHYeCKHX yCTa-
HOBOK H cucreMm {JI. 23].

HyxHo 3ameruth, uyTo 1o npopafoTkaM KICTUTYTA
[IpoMaHepronpoekT M JPYTUX OpraHu3aluii CcoopyxeHue
TOI] ¢ TypbuHaMi MOILHOCTBIO MeHblle 12 Mar cpenne-
ro nasaenus (40 ar) Bo BceX c/aydasx He ONpPaBibiBaeT-
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cd, T. €. 53KOHOMHYHee pasjediblblii cnocod BuIpaGoTKU Tel-
JOBOH U 3JeKTPHYECKON IHEPTHH.

dnextpocraHuun ¢ TypGUHaMu 12 M8T BHICOKOro lzs-
JIEHHST B OTAENbHBIX CJy4asiX MOTYT ObITh BHITOAHBIMH TOJb-
KO IIpu paGoTe HX Ha Ma3yTe HJH IPHPOAHOM rase. DKOHO-
MHUYecKas uenecoobpasHocTb coopymenus takux TIALL oba-
3aTeJabHo AosKna ObTh 0DOCHOBAHA COOTBETCTBYIIMM pac-
4eTOM.

Coopyikenue npomblmyeHHsix TOLL ¢ TypOuHamu Bbico-
KOTO [aBJIeHHA MOIIHOCTbIO 25 Mgr u Bble 11pu BbhIBOpe
CHCTeMb! 3HeprocHabKeHUsT BO BCEX CAydasX JOJKHO YUH-
TBIBATBCS KAK BO3MOJKHBIH BapHaHT M CPABHHUBATbLCA C Ba-
PHAHTOM Pa3/iesbHOTO 3HEPrOCHADKEHUd.

Hast oBecrniedeHust BHICOKOH 3 (eKTHBHOCTH 3HeprocHad-
JKEHHS MPOMIPEANPHATHH HYXKHO CTPEMHUTbCH K YKpYIHe-
HHMIO HCTOUHHKOB 3HEProcHAOXKeHHsa NyTeM oObelHHeHus
norpebuTesiell TenJa B CHCTEMBI, He JONYCKATb COODPYXKEHHH
MHAMBUAYAIbHBEIX Meaxkux TOLL u KoTenbHHIX Ha mpoMupen-
npusTHsix. Cxembl 3HeprocHa®:KeHHMs: paccMaTpPHUBAIOTCA U
yreepxkpatores Tocerpoem CCCP  mau  MunucrepcTBoM
JAHHOH OTpac/H HPOMBIIJIEHHOCTH. Pa3paboTka NpOEKTOB
TOH unu KoTeJabHBIX pu3peliaeTcsds TOJABKO Ha OCHOBAHUH
YTBEP2AK/CHHON CXeMbl 3HeprocHab:xenus paiiona. Ilpu pas-
paboTKe CXeM PEmIalTCcs BOMPOCH BhifOopa CHCTEMLI 9HEPro-
cHabXKeHHsl, MOLIHOCTH MCTOYHHKOB Tel1a H 3JEKTPOIHEp-
rud, obecrieueHusa 3HEPTOHCTOUYHMKOB TOMJAHBOM H BOAOH, 4
TaKKe reorpaHUECKOro pacrnosozkenuss ux. Cxemnl 3Hep-
rocHaG:KeHusi paspabaThiBalOTCH C  y4eTOM TIEPCIEeKTHB
pasBUTUS NPOMBIINJIEHHOCTH B palioHe Ha 10 ser na ocHo-
BaHHH HapOAHOXO3AHCTBEHHBIX IJIaHOB, YTBepAKACHHBIX
Focnnanom CCCP. CoopyKeHue CTpoSmuxcsa HpoMOpen-
MpUSITHH, MECTOMOJNOKEHHe HX JOJKHBl OBITb yBA34HBI
CO CXeMOW 3HeprocHabKeHus, YTBEPIKAEHHOH AJA AAHHOTO
panoHa.

B 3akgmueHMe Hajmo 3aMeTUTb, YUTO B Hamielf crpane
pa3sBHTHE NPOMBIIIEHHOCTH HMAET N0 INYTH COOpYXKEeHHH
KPYMHBIX KOMIJIEKCOB, TemJ0CHa0xKeHHe KOTOPHIX Tpeldyer
COODPYXKEHHSI KPYNHBIX LEHTPAJN30BAHHLIX HCTOYHHKOB Tell-
Ja. TaxuMyu UCTOUHHKAMH TellNd SBJISITCH KPYNHBIE TEm1o-
Bbie 3/IEKTPOCTAHILIMH, MOUIHOCTD KOTODBIX B NPOMBILIJIEH-
HBIX 1leHTpaX yXe B HacTosllee BpeMs JOCTHraer
2400 Mar.

OHeprocHabKeHHe Halell OTEYeCTBEHHOH IPOMbILIIEH-
HOCTH M B jJaJibHefilleM OyjaeT 6a3sHpoBATbLCs HAa LUMPOKOM
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MCIOJb30BAHUH NpPUHIKNA KOMGHHHPOBAHHON BBIPAGOTKH
TENJ0BOM W 3JEKTPHUecKOH Heprun Ha Momnbix TILL no-
3BOJSIOLIMX 3KOHOMHUTH TONJIKHBO, UTO HMEET OrPOMHOE Ha-
POAHOXO3HCTBEHHOE 3HAUYEHHE.

K ucrouHHKaMm TenjocHAaOXKeRus MPEeANPHUSATHH OTHOCAT-
Cs1 TAaK¥Ke TeXHOJOTHYECKHE YCTAHOBKH C KOTJIAMH-YTH/KHZ2a-
TOpaMH. JTH YCTAHOBKH COCTABJSIOT CaMOCTOATEIbHYIO
006J1aCTb NPOMBIIIJIEHHON TEIJIOIHEPTeTHKH, C KOTODOH UH-
TATEJH MOTYT 03HAKOMHTLCA, II0JIb3YACh CIIEUHAJbHOR JHTE-
parypoi [JI. 7, 8}.

2-2. MCXOHLIE OAHHBIE ong NPOEKTUPOBAHUS
TENNOCHABXAIOWMUX YCTAHOBOK MPOMNPEANPHUATANA

OcHoBO#B HCXOAHBIX AAHHBIX JUIst IPOEKTHPOBAHHA Teil-
JIOCHAOKaI0WHX YCTAHOBOK ABJIAIOTCA TENJOBLIE HATPY3KH
[I0 BCEM BHAAM BHIJaBaeMBIX TENJOHOCHTEJEH.

Pauunonanbiible pemieHuss B IPOEKTE, BBICOKAs 3KOHO-
MUUHOCTL YCTAHOBKH, MHHHMAJIbHblE KAMUTAJbHbIE 3aTPAaThl
Ha COOpYKeHHe ee MOryT ObITb HaliJeHbl TOJAbKO NPH Ha-
JHYHH JOCTATOUHO MOJHBIX JAHHBIX 110 Harpyskam, Y4HTbi-
BAIONIMX BCE BO3MOXKHBIE H3MEHEHHsI HX KakK B TedyeHHe
MPOU3BOJACTBEHHOIO LIMKJA, TaK H B TeueHue roga. Ilocaen-
Hee uMeer ocoGo Ba)KHOe 3HAUeHHe, TAK KakK JaHHbIE IO
rofZOBbLIM HArpy3kaM VUHTBIBAIOT [MPOCTOM TPONU3BOACTB
B peMOHTe, NepephiBbl B paboTe MPOMIPEANPHATHH, HECOB-
najganie MakCHMYMOB pacxojfa SHepPrHH Ipynno# norpebu-
TeJied U JPYrue oCOOeHHOCTH TEXHOJOTHYECKHX IipPOLECCOB,
'KOTOpPBIX He BHIHO B YaCOBBIX M CYTOUHBIX rpadukax Ha-
TPY30K, HO OT KOTOPLIX B 3HAUHTEJNLHOH CTENeHH 3aBHCHT
TexHpyeckas nesnecoobpasHocrb U 2(pPeKTHBHOCTL NPOCKTH-
PYEMBIX UCTOYHHKOB 3HEPTHH.

ITorpeGuTenn pacxoAyOT TeJO W 3JMeKTPOSHEepPrHlo He-
paBHomepHo. HepasHoMepHOCTb mnoTpeb/eHHs 3HEPTHH Ha
TEXHOJOTHIO OGBLIYHO XapaKTepH3yercsl CYTOUHLIMH rpadi-
KaMi, DpeAcTaBAswomMu colofi rpaduueckoe uzobpamxe-
Hye H3MeHeHUs 1moTpebaeHNd SHEPruu 3a AAHHBIN TPOMEXY-
ToK Bpemend. Ha puc. 2-1 n 2-2 B KauecTBe IPUMEPOB NPe-
CTABJEHBl CYTOUHBIE TpPa@HKH JeKTPHYECKOH M NapoBoOi
HArpy30K MpoMIpeanpuaTus. IlpoBasbl Harpyskd B HOUHOE
BPeMsl M B IIEPHOJBl OKOHUAHHSA CMeH, NOKa3aHHble Ha 3THX
rpadukax, XapakTepHsl AJds TpoMIpeAnpusartus, paboraro-
LIero B ABe CMeHbl. TeXHOMOTHUECKHH 1IHKJ 3TOTO Npearpus-
THS JJHTCS CYTKM W MOBTOPAETCS HA TPOTKEHWH BCex pa-
fouKx [HeH ToAa.
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B oTapume OT 3JCKTPHUSCKOH 3Hepruy, ornyckacmoll
npoMmIpeANpUATHIO OOBIYHO ¢ OJAHUM IIapaMeTpoMm (Hamnps-
JKeHueM), TEIIOBas SHEPTHA OTOYCKAeTCA TnoTpebureasMm
He TOJBKO C PasJHYHbIMK NapaMeTpaMH TenJOHOCHTeNs, HO
W C pasIHYHLIMHM TeIIOHOCHTeaAMH (cM. ra. 1). Tax, TemJo
HA TEXHOJOTHYEeCKHe HYKAb 00HeKTOB B OOJbLINHCTBE CAY-
yaep rojlacTes B BHAe napa (TCIJIOHOCHTEJNb) HECKOJbKHX
IaBjJeHH# M TeMliepaTyp; AJSl OTOINIEHHsT H BeHTHJSIHH
KUNBIX TIOMEIICHHI B K4ueCTBe TENJIOHOCHTENs MCIOJb3Y-
eTcs neperperast Bojaa. Hepeaxo ropsiuast Boja MCHOJb3yeT-
€A M ST TEXHOJNOTHUECKHX HYIKI.

ez 'ﬂ@ Lo | auller Thone Kl |
H| &
1N
/) 4 24
ag
Yacw
Puc. 2-1. Cyrouysiit rpa- Puc.  2-2.  Cyrounwit
$HUK  3TEKTPHUECKOH Ha- rpaprk  TnapoBofi HA-
I'DY3KH TIPOMTDEATIPHSITHS. TPY3KH [IPOMIIPEANPHSI-

TUsL,

Jnst npaBuJbHOTO NPeACTABJACHHS O TEIJIOBHIX HATPY3-
KaX HCTOYHMKA TemJja HeoGXOJAHMO HMETb CBEJAEHHS MO BCEM
NOTPeOUTENM B TeueHHe CYTOK H [OAa.

[1poeKTHDPYS 3HEPTOYCTAHOBKY U 3HAKOMSCh C OOBEKTA-
MM, TeldocHAGKEeHNe KOTOPBLIX JAOMAKHO OCYUIECTBJSTHCS
oT Hee, HeobGxoaHMo H30eratb 60JibIIOro pasHoobpasus
B uapamerpax ¥ BHAAX OTNYCKAEMHIX TeMJOHOCUTENeH.
Hano Bcerma mOMHHTB, 4TO 3TO pazHooOpasue yCAOXKHIET
CXeMy 3HEProyCcTAHOBKHU, YA0OpoEaeT ce o60pynoBaBue N
CHMKaeT K. m. I

HeobxoaumMo rpynnupoBath norpebutesedt Temaa 1o
NPUsHAKY OHHOTHINHOCTH TeNJIOHOCHTEJST H mapaMeTpaM ero,
o0benudsis OJH3KHe TelJIONOTpeOUTeNH C OXHHUM TeIIO-
HOCUTEJeM U OAMHAKOBHIMH TapameTpaMu B OAHY TPYNmy;
Jaunble N0 TEIJOBbIM HArpys3kaM TellJonoTpebutesael npen-
CTaBJAAITCA B BUJe TabJulbl, B KOTOPOH YKa3blBAIOTCH: BHJ
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TCN/IOHOCHTEIs, ero f1apaMerpbl, YacoBoe norpebjcHue ter-
Jla, BO3BpAT KOHZAeHcaTa (mo o0beKTaM, MoTpebasoluM
nap) H rojloBoil PACX0H Teld HA TEeXHOJOrHY4ECKHe HYXHKbI
0G'bEKTOB.

Ha npomnpeanpusaTusax HJAH TpyOne HX, IOJAYYaOuIMX
TEJIO OT OJHOIO UCTOYHHKA, MOXKeT ObIThb HECKOJIbKO OXHO-
THIIHBIX  TeNAOUCNOAB3YIOWUX YCTAHOBOK, HOTpebJsAIonInX
TenaA0 C OJHHAKOBBIM TENJOHOCHTENEM, HO C Da3JHYHBIMU
BeJHUYHHAMH HArpysku [0 BpeMeHH. B 3Tux caydyasx s
HHX JIOJKE€H COCTABJAATLCH CyMMapHblfi CyTOUHBIH rpaduk
noTpeb/aeHHs Telsla, B KOTODOM OYAyT yuTeHbl M CyTOuYHas
HepaBHOMEPHOCTh NoTpebsaeHHs TenJa OTAEJNbHBIMH TEMJO-
MCIIOJBb3YIOIMMH YCTAaHOBKAMHM, M HeCOBHAJeHMe MaKCHMYy-
MOB Harpy3KH.

Cymmapubie rpaduKH OJHOTHIHBIX TEXHOJOTHYECKHX
TENJONPHEMHUKOB 110 KaXKAOMYy [apaMeTpy B OT/eJbHOCTH
MOTI'YT CJOYXKHTb 3aj/aHueM Ha INPOCKTHPOBAHHE HCTOYHHKA
rensa. Ecam cymmapnbiil rpaduk norpebieHHs Temsa ¢ 14H-
HBbIM TeIJIOHOCHTEJNEeM HMeeT He3HAYHTEJbHYI0 CYTOYHYIO
HEpPaBHOMEPHOCTb, TO B 3aXaHHH MOXKHO YKA3BIBATHb TOJIBKO
BEJHYMHY 4YacOBOHM (CpelHel 3a CYTKH) Harpysku. B mpo-
THBHOM CJiyuae AOJKeH Jubo NPEeACTABJAATHCI CYMMAapHLIH
CyTOYHBH rpadux rtensonorpebiaenus, nubo yxasplBaeTcs
cpelHeCyTOYHAs Harpy3kKa, a TaKxke MaKCHMyM H MHHHMYM
HarpyskH 3a CYTKH.

Eciu B TeueHne rojga ObIBAIOT pexXuMbl paboThl NpoM-
NpeNpUATAS] ¢ PA3JUYHLIMH CYTOUYHBIMH rpaduKaMu TenJo-
norpebyenns, 10 MOJCUET TOAOBLIX PacXoloB Temjaa Heol-
XOJHMO NMPOH3BOAXTDL AJAS KaxKJOTO peXKHMa B OT/JeJbHOCTH
W TOCJAe UX CYMMHpOBaTbh. B 34Q4HUM HA [POEKTHPOBAHHE
TENJIONCTOUHHKA YKa3blBalOTCs NapaMeTphl TENJIOHOCHTeeH,
HeoOxoauMple noTpebutesim. Ilorepn B HapyXHBIX CeTAX
(cHMKeHMEe [aBJeHHs W TelJONOTepH) YUUTHIBAIOTCH NpH
06paboTKe TENJNOBBIX HArPY30K NMPOEKTHPOBUIHKOM H& OCHO-
BaHHM  COOTBETCTBYIOIUMX  pacyeToB. OpPHEHTHPOBOYHO,
¢ 3a7acoM, MOXXHO NPUHHMATb TeIJIOBBHIE NOTEPU B HApYXK-
HBIX ceTaX nas napa 5%, nas Boanl 39 TpadcnopTupye-
MOTo Tensa. Hamopbl cereBolt BOABI B IOJalolieM U ob6par-
HOM BOJOBOZax OepyTCsi n3 TNPOEKTa BHEIHHX TelJOBHX
cerefi cucteMbl. IloTepss daBjeHHs1 B NaponpoBojax IOTpe-
OuTesell MOACUHTBbIBAETCS 1o (QopMyJiaMm, NpPHBEASHHEBIM
HHXKe.

Pacxoa mnapa TNpOMNpeAnpHATHEM HWAd TPYNmo X
C yueToM IOoTepb TelJa NapolpoBOJOM Yepe3 H30JIANHIO
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HofcunTHIBAETCS TT0 popMyJie
‘ til t\'
Gyxn <_—:ﬁ£:—l - tvn)l‘ 10-3

r

DBupoM — [n.T _l_ , (2_1)

rie DPT— pacueTHbl TEXHOJOTMYECKHH pacXoj Hapa Io-
Tpeburenem, r/4;

Gyn — yHeJbHble IIOTepH Temyna 1 M M3OJHUPOBAHHOTO
Naponpopona, Kkaafm-u-epad; Gepyrcd U3 mpo-
€KTa M30JAIUH NapONpoBOAA HJH IPHHUMAIOTCSA
[0 HOPMaM TeMJIONOTEPh U30JUPOBAHHBIMH Ha-
ponposogamu [J1. 2, taéa. 9 u 10}

| — nauna naponposoga Ge3 yyeta KOMIICHCATOPOB,
M (noTepsi Termvia KOMmeHCAaTOpaMH YYHThIBAET-
¢ B Gyn);
r— CKphiTasi TemioTa napoobpa3oBanus IPH cpel-
HEM JaBNeHHU Napa B NAPONpPOBOJE, KKAA/KeE;
tw, ty, tn— TEMIEpPaTypbl 7apa B Hadajle U KOHIE Taponpo-
BOJa M OKpYKaloI[ero Bo3iyxa, °

TeMnepaTypa OKPYXKAOMWETO BOSAYXA {p NP¥ TPOKAALKE
IaponpoBOAa B HENPOXOJHBLIX KaHajax IpHHHMAaercs pas-
not 0°C, a npu npoknagke B npoxoaubix kKaxaaax +40°C.
Ilpu nansemHoft npornanke ty=tyo. Popmysaa (2-1) cnpa-
BeJ/IMBA JJIsl HACBILEHHOTO napa. [1pu TpaHcmopTe meperpe-
TOrO mapa TeNJONOTEepH [apoHPOBOAAa HPHUBOAAT K CHIXKe-
HHUIO TeMOepaTtypnl neperpesa. B sTom cayyae HONOJIHH-
TeJILHOTO pacxola napa [Js KOMIEHcanud IoTepb He
TpebyeTcsl, HO TeMIlepaTypa neperpeBa ero B HayaJe iiapo-
NpoBOJA JOJMXKHa OLITh COOTBETCTBEHHO BHIIIE.

Has npoeKTHPOBaHHS TemJIOCHAGXKAOMUX YCTAHOBOK,
KpoMe IlapaMeTpoB mapa y norpebutenst (RaBJeHHUsS # TeM-
nepaTyphl), 3aaBaeMblX COOTBETCTBEHHO TEXHOJNOIHYECKUM
TpeboBanyaAM, HeOOXOZUMO 3HATH mapaMeTpsl fapa n Ha
BBIXOZe ero M3 HCTOYHHUKA mapocHabxeHus. st 3TOro nyx-
HO YMETb MOACUHUTHIBATH CONPOTHBJIEHHE NapOIpPOBOAA, KO-
TOPOe 3aBUCUT OT CKOPOCTH Ilapa, MPOTSAKEeHHOCTH Maponpo-
BOJAA, MECTHBIX CONpOTUBJAEHUN ¥ KosdhduuueHTa THAPABIU-
YeCKOro TpeHHs L TpyG, U3 KOTOPHIX BHINOJHEH [apO-
NPOBO/L.

[Tpu 3aganHOM wacoBoM pacxofe mapa C ONpeleseHHbl-
MM MapaMeTpaMH CKOpPOCTh B NMapompoBOje NMOACUHTBIBAETCA
1o GopmyJie

w= Vf;;"‘, nfcex, (2-2)

T:BH
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rae Veex — CeKyHAHBIA 06beM napa, NpoTeKaWul o 1apo-
nposoay, M3/cex:

— (2'3)

D, —uacoBoii pacxon mapa 1o napcnpoBony, kKe/d;
U — yAeJABHBbIH 00BEM mapa MpH CPEeAHHUX mapaMeTpax
napa B napouposone, M?/Ke;
dypy — BHYTPEHHUH IHAMeTp napolpOBOAA, M.
Juramerp maponpoBoja Npy 3a4aHHON pacueTHOH CKOpO-
CTH onpenesasercd no dopmynae

dnﬂzl/ 0,354 | i, (2-4)

Ilpn  NpOeKTHPOBAHMHM  MEKILEXOBBIX I[1aPONPOEOAOB
NPOMIPEANPUATHH cieAyeT BoIOHpATh AMAMETPH X HCXOAA
H3 CJeIyIOUUX CKopocTelt mapa:

1) nmeperpernlfl nap BBICOKMX M I[IOBBILIEHHBIX IIapaMerT-
poB (naBseHue 40 ar u Buiuie) — 50—70 a/cex;

2) meperpersifl nap HU3KHX mapaMmerpoB (AaBJAEHHE 10
20 ar) — 30—50 x/cex;

3) HacblllieHHLIH Tap HH3KHX  napaMerpoB — 20—
40 m/cex.

[Toreps nasneHuss (Hanopa) B TApoONpPOBOJE Ha TPEHHe
f B MECTHBIX COIPOTHBJEHHSAX NMOJACUHTEIBACTCA 1O (HOpMyJIe

AH =Ahlyy,, Kec/cm?, (2-5)

rae Ah—yaenbHasi HOTepsi HAaBJEHUS, Kec/M?: M,
lnp — npuBeneHHasi AJuHa TpyGouposoaa, M.
Beanuunst Iy, u Ak, Koropole BXoasT B gopmyay (2-5),
B CBOI0 OYepefb ONPEeAeIdIoTca U3 Gopmya:

lnp:l+la, (2-6)

rae [— nauHa nmaponposojia, M;
I, — 5KBUBAJEHTHAS LJIWHA MECTHBIX CONMpPOTHBACHHIT, M;

AL =— x"gg_. d* (2-7)

rae A — Ko3(POHIHEHT THAPABJANYECKOTO TPEeHHUS;
W — CKOPOCTb TEMJIOHOCHTEST, M/CeK; 1
g8 — YCKODEHHE CUJbl TAXKECTH, M/cex?;
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Y — VAeAbHBIA BeC TCMJAOHOCHTCJR npH ¢peanux nmapa-
MeTpax B TpyBonpoBoae, Ke/md;
dyy — BHYTPEHHUU OHaMeTp TpyOompomona, M.
3Hayenue Ko3h(HUHEHTA THAPABANYeCKOrO TPEHHs A/
1aponNpoBOAOB Onpelessercs 1o popmy.ae

Ko \0.25
2=0,11 (r) , (2-8)
rae K, — 9KBUBaJCHTHAS II€POXOBATOCTL BHYTPEHHEH IIO-
BEPXHOCTH TPYyOH, M: Beanuuny K, IS Napoipo-
BOJOB caenyer upuuumarth pasHoir 0,0002 .
DKBHBA/IEHTHble NJIHHBI MECTHBIX CONPOTHBJIEHHH crpe-
Jeqasi0TCsl Mo popmyJie
(2-9)

’

gy
l,,,:Z:—;\—', M

rae LE—cymma KodDOUIMEHTOB MECTHbIX COMPOTHBIHCIUA
B TpybonpoBoje.

Jnavenns IKBUBANEHTHBIX IMH HauboJee YacTo BCTDE-
HAMHUXCA 3JEMEHTOB MapONPOBOAORB, CO3AAQILHX MeCTHDIE
CONPOTHBJIEHHsl, TpHBeieHs B  crnpasoynuke [JI. 2],
Taba. 9.12 u 9.15].

Tlpu orcyTcTBHM AaHHBIX O MECTHBIX CONPOTHBJAEHHUsIX HA
paccuMTBIBAEMOM ydYacTKe TiaponpoBoga 3KBHBaJeHTHAA
IJIMHA MX MOXKeT OblTh NMpHOJIMKEHHO ompene/jeHa 1o ¢op-
MyJae

ly=la, (2-10)

rae | — oflas JJHHA pacCUHTHIBAEMOro ydacTkKa Iapornpo-
Boja, M.
ITo mannpim TensozjiexTponpoekta pJs (1apONpOBOAOB
npomnpennpuaruii ¢ Il-o6pasHbiMu KomneHcaTOpaMHu BeJd-
UHHY ¢ MOXHO IPHHUMAaTb paBHOM.

KoHeTpykiusd xoMiuedcaropa  Jlnamerp naponpososa, o
mm

I'nyToiit Ho 150
175—200
250300

CaapHoit 175—250
300—350
400—500
600—1 000

——— 0 OO0

NODwooHO



CeopHas Tabnuua Tennoebix HArpysok

Ha ocHoBaHHM mnpejCTaBJeHHBIX AAHHBIX [0 TEIVIOBEIM Harpyskam
notpebuTesell cocrapasercd CBolHast Tabaulla 1o NpPeACTaBJACHHOH HHXKe
dopme (raba. 2-1).

Bo Bropoii rpade Tabauie Aaetcd Nepeuncsienne BeeX noTpebutenel
Temaa JIaHHOH 3SHEPrOyCTAHOBKH, CIPYNIIHDOBAHHLIX O  IPH3HAKY
OJHOTHINIOCTH TEIIOHOCHTENS M XapakTepy H3MeHeHHs Pacxoja ero B Te-
ueHHe rojia.

B I rpynny BKJAIOUCHBI TEXHOJOTH'ECKHEe TENOHUCIONb3YIOIHE ycTa-
HOBKH, Y KOTOPBIX pacxoj, Tenja ONpPeiesscrcs TeXIOJOTHUECKHM Npo-
LecCoM H He 3aBICHT OT I3Mencllfi TeMIiepaTyphl Hapy:XKHOro BO3JlyXa
B TeYeHUe roja.

Bo II rpynny BKJAKueHbl CHCTEMBI OTOTJIEHHS ¥ BEHTHJASHUH NPOU3-
BOJACTBEHHBIX INOMeleHHH, B KOTOPBHIX B KauyecTBe TEIJIOHOCHTENd HC-
noJsb3yercst nap (B paccMaTpHUBaeMOM IIPHMEpe HCHOJb3yeTcs Nap ¢ AaB-
JeHueM 3 ar; OTOIJIeHHe NPOU3BOACTBEHHHIX 3JaHUH MOXKET OCYLIecTB-
JATECH TaKKe MapoM ¢ PYruM JaBlieHHeM HJH ropsAded BoAoflt). B artoh
rpynne pasjledbHO 3aJl@Hbl PAcXOABl napa Ha BeHTHJIALHIO OO0beKTOD
A+B n B, Tak Kak y HUX pasiible pacueTHble TeMNepaTyphbl s BeH-
TEJISIMUM M, C1e[0oBaTeqbHO, H3MEHEeHHS pacxoAa INapa B 3aBHCHMOCTH
OT TEeMMepaTypbl HAapy:KHOro BO3AyXa OYAYT pasJHuUHLIMHU, 3 NO3TOMY
BECTH PaCueT Mo HUM CyMMapHo Hedp3s (o6pexts! A u B umetor mapopoe
H BO3AYLIHOE OTOILIEHHE).

B III rpynny BKJjlOYeHA cHCTeMa OTOIJIEHHS KHJBIX 3JaHufl moced-
ka. TemyocHa6XeHne UX OCyllecTBJseTCA ropsAveli BoAOH.

Hakonen, B IV rpynny BKJlOYeHa CHCTEMa ropsiyero BOJOCHaOXKeHHS.
OTaHuKMeM 3TOFO0 POJA TEWIONOTPeSJAeHHs OT APYPHX, HCTOJb3YHOMHAX
ropAuy0 Boy Ten10QpHKAUHOHHOH CHCTEMBI, ABJfAETCA TO, YTO B OTOMNH-
TeJbHBIA [ePHOA OHO He 3aBHCHT OT TEMNepaTyphl Hapy:KIOro BO31yxa.

[Tocne 06paGoTKu npeAcTaBIelHplX TeIVIOBBIX HATPY30K H3/IOKEH-
HBIM Bbllle METOAOM NPHCTYNAIOT K M0ACUETY H3MEHEHHIH KOJHYeCTBa
Tela B TEUCHHE T'Oja.

Hasa npoekrdapoBanus TILL uau KOTeNbHOH LOCTATOYHO 3HATHL pac-
XOAbl TemJa TOTPeOHTEIAMH IPH UeThipeX XapaKTepPHLIX peXKHMaXx,
a UMeHHO: MaKCHUMaJbHO-3HMHeM IpH HaHHW3MLIeH DacueTHOH TeMrepary-
pe HapyXHoro Bo3jlyxa, cpejlHeM HauboJjec XOJOAHOTO Mecsila, cpel-
HCM 3@ OTONHTEAbIILIH IepHO)L H JeTHeM

B cpoanofi radnuic ykasblBalTest PACXOnBl TemIa TNPH Pas/HIHBIX
PCKIMAX C VUETOM [OTepb B HAPVAKUBIX CETHX, MO KOTOPBIM TEIIO
TPAHCHOPTHPYETCA OT SHEPrOyCTAHOBKH K noTpefuTento. BesHuussl aTHX
nUTeph OMPEAGAOTCS MOJACYETAMH NPYU NMPOSKTHPOBAHUH BHELIHUX Terl-
JOBHIX ceTedl (cM. mpumeu. 2 X tada. 2-1).

TTapameTpnl TemjoslocHTesnst TakKe yKashlBalOTCS ¢ YY€TOM BHENIHMX
HOTepb, T. €. CHUJKeNHA [aBAEHHS Hapa B NaponpoBOAAX W, CCAM Tpe-
Oyeres (npu 1eperperoM nape), rtemmeparyput napa. Ecan cneuuannbio
VUHTBIBAETCS! CHIZKCHHC TCMIIEPATYPBl MaPa B HapYKHBIX MAPONPOBOAAX,
TO OTAEJbHO YYHTBIBATHL 110TEPIO B NapolipoBojax (KOHJeHcaUHW napa)
MO 3TOMY TENJOHOCUTEJIO He HYXKHO.

VsmeHedne pacxoja Temsa B TeueHHe TOAa, eC/ii OHO He 3aBHCHT
OT TeMHeparypbl Hapy¥HOro Bo3Ayxa (HPOM3BOACTBO), 3alHCHIBAETCA
B TafJuIly HAa OCHOBAHHH IaHHBLIX, TIPeICTaBJseMbiX MOTPebHTeNIMH
TCIJIA C YUETOM MOTeph.

Pacxox rtemsa Ha ropsuce BojocHaG:KeHue JOJKeH OBITh 3ananl
¢ yuetoM rpauxka n3MeHeHull pacXola Temna He TOJBKN B TeUeHHe Cy-
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Cponuas tabauua

MaKcHMadbHBI}
HO pPEKUMEM
TenJOHOCHTE b | o
Ne m/n HapMeHoBatue TeILIO- €ro napaMerpsl | EARBHLbL | MaKCHMa TBHO-
o . noTpedureaei (bpanko-sHepro- | H3MepeHns 3HMHHUH
YCTaHOBKa p N
P —=..25° C
oT
=18 C
B
1 TexHoJOrHuecKne Bo-
TpeduTen
Ogpexr A mj4 10,2
” b (marpes Bo-| Hacbimenssii ” 1,5
bl o 15° C) nap
» B [7:5 am » 8,3
Hroro napa p=5 am miu 20,0
II |Oroniesne wu BeuTH.s-
U NPOU3BOACTBEH-
HBIX SAanuit
Orornienue oGbeKTOB
AunbB Haconnennwit nap)  m/u 1,5
To we b p=3 am
Beuruasiqust  00bekTOB N 5,0
A uB. tl =—25° C, To xe
Benruasanus o6bexta b, » 2,3
10 =—18°C s » » 1,2
Hroro napa p=3 am mfu 10,0
1 Otonjerne HuJblX 37a- Bona, | Tranjy 27,75
Hu# rocerka e p=100--70° C
v lopsivee Bojgocnadkenue Boaa, I'raaly 3,0
nocesKa (otkpeiTas | fe.e=65° C
cucTema)
Urtoro renma | lkaaju 30,75

Op

umedanus: 1. IpoNo/KUTENLHOCTE OTONHTENBHOTO Nepuoxa 180 AHelt,

3 HHX HepaGOuHX Anefl — 31, npOAONKUTENBHOCTD JeTHErO NepHOla 185 nHeil, ra nux
Hepalounx auef — 27.

HOCTH CYTOYHOTO rpaduka [0 napy p==5 an NpHFAT paBHuM 0,8,

2. OwexT A padoraer 365 AHeil B rony no 24 #. KosdduunerT HepasHOMep-

3. OdbekT B pacxoayer Tenso Ha mpoussoAcTBe 307 aHell B Tromy (pabodue

nHH) B TPH CMeHBl 10 8 #. KosPOHUMEHT HepamuoMepHOCTH CYTOYROTO Tpadrka nio
napy p=5 am mnpunar pasHbM 0,8.

HOoCTH cytounoro rpaduka 0,9.
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4. OSpexT B padortaer 355 aued s rony no 24 u, Kosbbuunmenr HepasHomep-




TeNJOBLIX HAlpY30K

Ta6amna 2-1

4yacoBol# 3a CyTKH pacXoi Tema (rapa)
C Y4€TOM NOTEPb B HApYKHBIX CETAX

_ | Temmepary-| 1 -

Ao ehrapas 5, | 22 Konzen: TpebaenHe Ter-

cpepnnii Xo- | cpesnuit aTo- pACcXOna 11apa | yo.srepro- JIOBOH 3tepTHM
JOMHOTO Mecst- | MHTeBHBI yeTanoska Hu napa

naty=—145°C| £, =52 C

10,2 10,2 71500 m
1.5 1.5 70 65 6000 ,
8,3 8,3 65000
20,0 20,0 70 65 | 143000 m
1,12 0,78 3370 m
3,72 2,53 10210 ,
1,71 1,19 70 65 5150 m
1,08 0,75 2689 ,
7,63 5,3 70 65 21410 m

20,9 15,0 — — 64 800 I"kax

3,0 3,0 — —_— 20960 I"kaa

23,9 18,0 — — 85 760 I'xaa

5. Pacxon Tensa Ha OTONVIEHHEe NDPOH3BOACTBEHHBIX 3Kauuit B HepaGouHe AHH
TpHHAT B pasMepe 50% pacXona B paGoude AHH, yKasaHHOro B TaS.HIle.

6. PaCXoJ Mapa NOACYHTAH C Y4eTOM IOTepb B HapyRHHIX CeTsX [cM. dopMyay

(2-1)] np® note3sHofl TennooTAade 1 ¥e mapa, paBHOR 520 KKaz/re.

7. PacxoA Tenna Ha ropsdee BOZOCHaGXKenue 3ajlaH B cpeAHeM Ha HeZleio.

8. BosmpaT KOHAeHCaTa H €ro TeMIepaTypa yKasaHs ycpejgHeHHO AIF BCex
notpebutenefl Mapa nocje CMEIUHBAHAA HX HA CTHLHU MepeKaukH.

9. ITorepst B BOROTPYGHHIX TEMJOBHIX CETAX B pAacYeTHOM peXHMe MDHHATA OpH-
eNTAPOBOMHO paBvof 39, Qnosnesy - A9 APYTHX PeXHMOB OHa NEepecqHTasa M0 COOT-
HOMEHHIO TeMIepaTyp BOAH B MOAalieM H 06paTHOM BOAOBOJAAX
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ToK, HO M B TeUeHHe HeleaH, 2 TAKXKe ¢ yueToM RMeEWINNXcs B cicteMe
TenAocHatXKeHd aKKyMyJAsSTOPOB TeINa, CraaXKHBaloUMX Pe3Kylo Hepas-
HOMEpHOCTD HOTpedaciuist TCHJIa Ha ropsdee BOAOCHADACHIC.

1Io OTOHUTENDHO-BEHTWIALUOHHEIM CHCTEMAM OOTPEOUTENAMH TpeA-
CTaBAAIOTCA JaHHbIE 0 pacXOAax Temia M0 MaKCHMaJbHBIM DeXHMaM pas-
JeNbHO I OTOIUIGHWS H BEHTHJSALHUH, €Ci OHM HMEIOT pasHble pac-
YeTHBE TeMNepaTyphl, JHGO CyMMapHO, €C/IH pacyeTHHE TeMmepaTtypbi
OJIHHAKOBHI.

[Tepecuer pacxoja Tensia Ha OTOMJEHHEe M BEHTH/SLHMIO C 3a1aHHOTO
MaKCHMaJblIO-3UMHEro pexKnuMa Ha JpyrHe ¢ MAOCTATOYHOH cTeneHbIO
TOQUHOCTH MOeT ObITb HpPOM3BeACH HPONOPLHOHANBHO Pa3HoCTd TeMMe-
paTyp BHYTPCHIErO W HapyKHOrO BO3LyXa.

Jns nosicnenus paccmoTpuM clelyiomuft npumep. Jlas o6LekToB
A u B (cM. cBoAHylo Tabauiy), noTpebisOUMX Tap Ha OTONJEHUE NPO-
H3BOJACTBEHHEIX LeX0B, 3a/aH pacXojd napa p=3 arT NpH MaKCHMaJjbHO-
3umHeM pexume 1,5 r/yu. PacyeTHasi TeMmepaTypa MaKCHMaJbHO-3HMHEro
pexuMa sl JAHHOrO OGBeKTa 110 KJUMATOJOTHUECKOMY CHpaBOUHHKY

pasHa fy, =-—25°C. BuyrpeHuss TeMuepatypa OTalIMBAEMOro foMellle-
HHS [0 CNPAaBOYHHKY II0 OTOIMIEHHIO H BEeHTHJANMH NPHHATA DaBHOR
+16°C.

Tpebyerca onpegesuTb pacxoi Ten/ja npH CpeRHell TEMuepaType pad-
0oJiee XOJIOLHOTO Mecsaua; t’c‘;"' == —14,5°C # Cpe/HEOTONHTENbHOH TeM-

nepatype fo = ——5,2° C.

Termonmepﬂ OTaIlJINBAaEeMOTrQ TOMeELleHNsd MOXHO MpEeACTaBUTbL CJe-
AYIOUIUM ypaBHEHHEM:

QHOM=HK(tnﬂ"‘txap), KKaaf4,

rae H — nogepxuocts orpaxjieHuii, uepes KOTOPYIO NMPOHCXOIHT
TemrooOMeH, #2;
tew H lmap — TEMUEPATYphl BHYTPEHHera W HapyXHoro Bosayxa, °C;
K — ko3¢ puunent Temjomepepaud  Temjaoorpaxpaoliefl
NOBEPXHOCTH, KKAA/ M2+ u - 2pad.

B paccMmaTpuBaeMblXx HaMM pacuetax JAJf YOPOUIEHHS C A0CTATOU-
HOH CTeNeHbI0 TOUHOCTH MOXKHO NPHHATB, YTO TIPH H3MEHEeHHH TeMmepa-
TYPBl Hapy:XHOIO BO3JyXa BeNHYHHA Ko3p@UuUMEHTa TemIonepesayn
ocraercsi HeusMeHHoi. Toria AJAA ABYX OTOINHTENIbHBIX DEXKHMMOB, Pasiu-
qalOIIUXCs TONBKO TeMmIeparypaMu Hapy»KHOTO BO3yXa, TeIIonoTeps
noMelesua Oy/JeT 3aBUCETb TOJBKO OT Pa3sHOCTH TeMnepatyp fss—inap
M H3MeHSIThCSl NPONOpLHOHAABHO 3TOH BeauudHe. Tak Kak NpH YCTaHO-
BUBLIEMCA PeXHME OTONMUTENBHOI CHCTEMBI, KOTOPYIO MbI paccMaTpuBa-
eM, noTeps Temla NoMelleHHeM paBHa NPUTOKY TENJa B NOMelleHHe OT
CHCTEMB! OTOIVIEHHA, pacXof napa (ropsueil Bo/bl), oforpesaiollero cu-
cTeMy OTOMVIEHHS (BeHTHJAAUHN), TakKe GYAeT H3MEHATBCA NPONOPLHO-
HaJIbHO Pa3HOCTH frpg—/fuap.

[Tepexona K 3agansbiM HHQpaM, TOJYIHM:

IS MaKCHANBHO-3HMHET0 pexnMa (pacyeTHOro)

tsn—tnap=16—(—25) =41°C;
ZJif CPEAHEro pexkvMa XOJIOAHOTO Mecsaua

fan—tnap=16—{—14,5) =30,5° C;
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JiJisi cHCNCOTONIITENBITOTO PeKHMA
tnn“tliap =16— (‘-—5,2) = 21,20 C

Jlas cucreM ortomsieHus ofbekros A u B (cm. coamyio tabauuy),
NOTPeGAALIMK AP ¢ A4BACHHEM p=3 4T, MOJYYHM:

u_p (Fow — trap)e, . 5 30,5 12 m
D§ = makc fon — Emap =1, ~—41,0: , m;4.
Apanorayso
21,2 )
Dio=1,5-375~ 0,78 m/x.

Pacxoxz Ttensia Ha OTOAelHe W BeHTHAALUIO OObIGHO 3a1aeTcs
B I'kanaf4. OAHAKO TIPH MCNOJAB30BAHHHM B KauecTBe TEIWIOHOCHTENST BO-
ASAHOTrO napa OH 4YacTO 3ajJdeTcsd B BeCOBbIX edHHULAX. B 3THX cnyqaﬁx
Jist pacuera HYMXKHO 3HATH elle BeJUUMHY TOJe3HoH TemlooTnauu ! Ke
napa, NPUHATYIO NPH ONPE/ENeHHH ero BeCOBLIX KOJHUECTB. DTa BeJHUH-
Ha Ollpe[lellﬂeTCﬂ KaK pa3HocTb MC}KIIy INTAALITHEH ('I‘eHJIOCOIlep}Kal{HEM)
napa npHu BXOAE B TemiooOMeHHbIft annapar nortpeburens (paauatop,
Kajiopuchep, Gofiep H T. 1) H 3NTagbIIHell KOHAGHCATa, BEIXO/JALIEr0 U3
anmapara {CM. IpHMe4aHHd K CBOAHOH TabJauue).

Bosspar KonieHcaTa OOBYHO 3ajaercd B TNPOLEHTaxX NOTpeSJeHHs
napa 00beKTOM.

B cooTBeTcTRylollel rpacde cBOAHOH TaOJHUBI YKa3HIBAeTCsl TeMIe-
paTypa BO3BpallaeMoro XoHJeHcaTa ¢ yHeTOM OXJNaXJeHHs €ro Ha CTaH-
HUHAX nepexa'ﬂm H B KOHJZEHCaTtonposojgax Me;}my HOTpeGHTeJIHMH napa
M IHEPrOyCTaHOBKOH.

B nocnennell npade cBogHOH TaG/MIlbl YKA3LIBAETCH TO-
JI0BOH pacxox Tenja. L1 IPOHM3BOACTBEHHBIX IOTpeGHTE-
Nell OH MOJACUYUTHIBAETCA C y4eTOM CYTOYHOH U TOMOBOH He-
pPABHOMEPHOCTH MOTpebJICHHST U CMEHHOCTH INPOH3BOACTBA
o yucay paboyux jJHeH B roay.

[Ipn NpOEKTHPOBAaHMHM ¥ IKCIIYATANUH MTAPOCUJIOBOrO
xo3safictBa O0BbeKTa H IHEPTOYCTAHOBKH HEOOXONHMMO yXe-
AgTh OoJblloe BHHUMaHHe BOMpocaMm c6opa M BO3BpaTa KOu-
JeHcaTa H A00MBaTbCA MAKCHMaJbHO OOJBILOTO BO3BpaTa
YHCTOTO KOHJECHCATA, @ B HEKOTOPDLIX ¢JAydasiX H 3arpsiasieH-
HOTO, €C/IH HOCJAEAYIOULAsl OYHCTKA €ro SIBJASETCH Leaecoos-
pasHoil U BO3MOXKHOM. IIpH pelleHHH 3THX BONPOCOB HALO
HOMHHUTB, YTO KaNHTaJAbHblE 3aTPAThl, CBA3AHHbIE ¢ OpPraHu-
3anuell Bo3Bpata KOHJAEHCATa, Bcerga ObICTPO OKymaroTca
HOpPH NPUTOTOBJEHUHM XUMHUUYECKH OUMILEHHOH BOABI AJSl BOC-
IIOJIHEHUS €ro MOTepb.

2-3. BbIBOP TOMNUBA AN TEMNOCHABXAIOLWKUX YCTAHOBOK
NPOMNPEANPUATUA

Jast cHa6xeHus TelJIOM NPOMIPEANPHATHHE HCIOAb3YIOT-
cA BCe BHABl TOMJIHBA — TBepJOe, XHAKOe H razoobpasHoc.
Kax npasuso, BbIGOp TONIHBA A5 TEMJIOCHAGKEHHS IIPOM-
3 0. I1. Conosren 33



npenanﬂTHﬁ U OTHOCSIHIUXCH K HUM XHJBIX Coopy)KeH‘Hﬁ
NPOU3BOAMTCS Ha CTaIdH, HpedliecTBYIOIleH paspaboTke
[poeKTa TENJOUCTOYHHKA, KOTOpas HAa3bIBAETCS CXEMOI
TennocHabxeHuss, Beibop TOro WAM MHOTO BHAA TOIJIHBA 3a-
BHCHT OT TOTO, KaKHM TOIJIMBOM pacio/jaraer pafoH CTpoH-
TeJbCTBA TelJocHalxawlel ycTanoBKu. B nepBylo ouepesb
[oJXHA ObITh INpOBepeHa BO3MOXKHOCTb HCHOJb30BaHUSA
MECTHOTO TOIUIMBA, He TPEOYIIIEro jajlbHUX TepeBO30K.
Ecau takol BO3MOXKHOCTH HeT MM A0OBIYA MECTHOTO TOI-
JUBa OOGXOZHTCS JOPOT0 H cBf3aHa ¢ HEOOGXOAHMOCTBIO
BOJIBIIHX KAaNUTAJbHBIX BJIOXKEHHH, TO BOIpOC O BHIOOpE
BHIA TOMJHBA PellaeTcs NyTeM TeXHHKO-3KOHOMHYCCKHX CO-
[IOCTABHTEJBHBIX PACyeTOB, BHIIOJHAEMBIX B IIpollecce pas-
paboTKH CXeMBI TeVIOCHaOXeHus (CM. Bbille).

OKOHuYaTebHO BONPOC O BHIAGACHUM BHAA TONJMBA pe-
waerca locnnasom CCCP no npejacraBieHHIO MPOEKTHOH
opranusanui. C TOYKU 3peHHs HKOHOMHUECKHX MOKaszaTenel
co6ergeHHo TOLl wan npOMBILIEHHOH KOTEJIbHON HaUBBI-
FrOAHEHIINM TONJHBOM fBJSETCS NPHPOAHBIN Ta3, DTOT BUL
TONJINBa 06JajaeT NMpeUMyUleCTBAMH Hepe] BCEMH APYTUMH
BHAAMH ero. BricoKass TenyoTBopHas CrocoGHOCTb, JETrKOCTb
TPaHCIOPTHPOBKH, OTCYTCTBHE HEOOXOJUMOCTH B HOATOTOB-
Ke K CXKUIFaHHIO ¢l CpaBHHTeJNbHAs NPOCTOTAa aBTOMATH3aLHA
TONOUHBIX IPONECCOB ONPEAETAIOT BHICOKME TEXHBHMKO-KOHO-
MHYecKHe mokasatead TILl u KoTeapHbIX, paGoTalIlux Ha
rase.

Fa3zo06pasHoe TOmAMBO (NIPUPOAHBIA ra3) OUEHb BBITOJ-
HO OTJIMYaeTCs OT APYTHX BHJOB TONJHBA TaKXKe OTCYTCTBHU-
eM B ero cocrase cepbl H 30J4bl. OTCYTCTBHE B HPHPOIHOM
rasze cepbl aass TOLl M KoTenbHBIX NPOMODPEANpPUATHH, Kak
ApaBHJIO PACIONOXKEHHBIX B 30HE XHUJBIX MacCHBOB, SIBJAET-
c He3aMeHUMBIM KayecTBOM, MO3BOJSIOIIUM COOPYXaTb
kpynuele TILL B Goabmux ropopax, yem obecrneunBaercsl
BBICOKAAd 5KOHOMHYHOCTb TeIJIOCHAOXKEHHS, OJHOBDPEMEHFO
He 3arps3nsercs BO3AyWHBIH OacceliH, COXpaHAeTCd 310-
poOBbe JoJe.

[IpaxTudeckoe OTCYTCTBHE B IPUPOJHOM rase BJIATH, BBI-
COKasi peaklHOHHAsl cTIOCOOGHOCTh 3TOTO BHJa TONJAHBA ofec-
NEeYHUBAIOT ra30BbIM KOTJAM BBICOKYIO SKOHOMHUYHOCTb. KoT-
Jibl, paGoraiolue Ha ra3oBOM TOIJIMBE, HMEIOT K. N. . 3Ha-
yyTeNbHO 60JIee BRICOKHH, YeM KOTJB, paboTalomue Ha yrJe,
B kauecTBe - XXHAKOTO TOIJIMBA B TNPOM3HEPreTHKe HCIOJb5-
3yeTcsi MasyT — OCTATOYHBIA NPOAYKT mepepaboTku HedTi.
MasyTr TakKe BBLICOKOKAJOPUIHBIA BHA TONNHBA, XOTA W HS
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00J1afaWHKi BCeMH IPEHMYIIECTBAMH MPUPOAHOrO rasa.
[Tpoaykrol nepepaborku He(TH, HCHONb3yEMble B 3HEpPreri-
Ke, KaK NpaBHJAO, coJepKaT MHOro mnapaduHa H BecbMa
yacto GoJblloe KoauuecTBO cepbl, 10 3% u Gosaee, Cxkura-
HUE TAKOro TOIINBA TpebyeT IPEeIBAPHTENbHOH MOATOTOB-
KH — pa3orpeBd, COOPYXKeHHSI 00ODOTHBIX CHCTEM IHPKYJIS-
LMY, CIOeHUaJbHbIX YCTPOHCTB [ CJA¥Ba M XPaHEHHS.
CxKuraHnue MasyToB XOTSi ¥ BbICOKOIDHEKTHBHO, OAHAKD CO-
NPSIKEHO ¢ HEKOTOPBIMH TPYAHOCTSIMH, K KOTODHIM B MEPBYIO
ouepeab HAJ0 OTHECTH 3arpPsA3HEHUE JHIKUMH OYaTOBBIMHU
OoCTaTKaM{ NOBEPXHOCTell HarpeBa KOTJIOB H HOBBIIIEHHYID
CepPHHUCTYIO KOPPO3MIO XBOCTOBBIX NOBEPXHOCTeH Harpesa.

Jlast oGecneuennss DAMTEIbHOR HOPMAJAbHON pPaBoThl KOT-
JIOB Ha MasyTe NIPHUXOIHTCS OCHAIATh HX CHeHHaJbHbIMU
OYUCTHUTENBHBIMH YCTPOHCTBAMH — 1p0BeoUYncTKaMu, BOJIO-
oomeiBKamu. s o6JerueHus OYHCTKH TNOBEDXHOCTEH Ha-
rpesa KOTJOB OT OTJIOXKEHUH NPUXOIUTCS MPHMeHSITh MarHe-
3UTOBbIE, NOJOMHUTOBBIE U KUAKHE NpHCcAaiKH. Bo usbexanue
pas’pyHiaionlerc AefiCTBUS CePHUCTOH KOPDPO3MH NPUXOAHTCH
YCJAOXKHSITL KOTeJIbHLIE arperartel YCTPOHCTBAMH [Jis TIpej-
BAPUTEJIBHOI0 NOJOTPEBA BO3/AyXa C 1LeJb0 MOBBIIIEHHMA
TeMIepaTypbl MeTaJja XBOCTOBBIX CEKIHII BO3AVXONOLOTpe-
Batejel BhIlle TOUKH POCHl YXOASIIIUX Ta3oB, KOTopas MpH
HaJUYMU B TOIJIUBE Cepbl PE3KO MOBBHIIIAETCS.

Korteabnble, cxuralomne cepHHCTble Ma3yThl, TpeGyIOT
COOPY2KEeHHUST BBICOKUX, IOPOrHX Tpyd mas OTBOJA B aTMO-
chepy NpoAYKTOB CKUTAHWS MasyTa. B BOROTpelHBIX KOT-
JaxX HE MOTIYT HCHOJDb30BATHCS HHIWBHAVAJbIbIE METaJTi-
yeckue TpyObl H3-3a OBICTPOTO KOPPO3HHHOTO Pa3beLaHHs
ux. Bee 310 npusoaut ¥ yaopomaunuio T u xorenbHrix
Ha Masyrte, CHMXKAaeT WX 3KOHOMHUECKHE TOKA3aTelIH 1)
CPaBHENHI0 ¢ Ta30BLIMH YCTAaHOBKaMH. MasyTHble KOTABI
UMEIOT K. m. . Ha 1—29% Huxke rasoBbix,

Trepaoe TOmANWBO, T. €. Yroab, TOpd, CAAHILl, #AMeeT
XapAaKTEePHCTHKH, H3MeHSIOUHecss B [WHPOKOM AHAlla30HE OT

nuskokamopuiinoro (Q =2500 kKkaa/ke) 10 BHICOKOKAJO-

puitnoro (8000. kkaa/ke). MameHenue kanopufiHocTH TBep-
A0TO TOMJAMBA B OCHOBHOM 3@BHCHT OT COJAEP:KAHMS B HEM
30JI61 ¥ BJjard. B TBepAOM TONJHUBE YACTO HMEIOTCSl TaKkKe
CEPHUCTBIE  COeJHHEHHsT B 3HAUUTENbHBIX KOJHUYECTBAX.
HMcnoabsoaine TBepJpOro TOMIHBA CONMPSIKEHO CO 3Haull-
TCJAbHDIMHA TPYIAHOCTSIAMH 1O CPaBHEHHIO C razaMH U MasytTom
1 OOXORUTCS] 3HAUHTENbHO A0POKE.
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Baajnact B TBepJaoM TOIJIHBE PE3KO yBeJIHUYHBAET CTOH-
MOCTb TIepeB0o30K ero. llpHeM M XpaHeHHe 3anacoB yris,
BHYTPEHHUI TPAHCIOPT U MOATOTOBKA ero (mpobaenne, pas-
MOJI) K CXKHIAaHHIO, OPraHu3alys Ipolecca CXRKUMaHHsg — Bee
3TO HaMHOIO CJIOXKHee M JOopoxKe, Yem NMpH CKHUraHHH rasa
uan Masyra. Heof6X0oauMOCTb yIasieHHsI O4aroBblX OCTAT-
KOB — IIJ1aKa W 30Jbl, COOPYKEHHs 30/10yJIaBJIHBAIOUIIX
yCTAaHOBOK, COOPYXKEHHS ILIJTAKOOTBAaJOB TaKXKe YAOPOKaeT
yCTaHOBKH, padoTaliye Ha TBepAOM TOMJHBE.

Jlaxke Kpynuble cOBpeMeHHble KOTeNbHbLIe arperatel, pa-
foralollie Ha yrje, UMEIOT K. II. 1. Ha 4—5% Huxe k. m. 1.
rasoMasyTHBHIX KomjoarperatoB. TakoBa B oBIHX uepTax
XapaKTepPHCTHKA TONJUB, KOTOPBlE MOTYT GBIThb HCIIOJNB30BA-
Hbl JJI5 TPOMBIILIeHHbIX Teloncrounnkos. OpHako Kaye-
CTBEHHbIE [I0KA3aTeJH H IPEUMYILIECTBA ra30Ma3yTHHIX TOII-
JIUB TIepejl TBEPAbIMH BHAAMH HX HE MOTYT CJAYXHTb OIpe-
gensiiomuM (GakTopoM mpu BeIGOpe BHAA TONJAHBA LI MPoO-
€KTHPYEMOTO TEIIOUCTOUHHKA.

Pemarwoimum GpakTopoM SIBASETCS 3amac TOI0 HJAd HHOTrO
BHJA TOMJIMBA B cTpaHe. Tak Kak 3amackl TBEPAOTO TOIJIH-
Ba B CCCP 3mnaupTteJbHO TNPEBOCXOASAT 3amachl ras3oBOTo
TONMJMBA W Masyra (1o Temay), a mnorpeGHOCTb CTPaHbI
B TOIIHBE CTOJb BEJHKa, YTO TOIJUBHAS NMPOMBIILJICHHOCTD
C TPYINOM ycreBaeT NMOKPHITh €€, TO BBIGOp TOILIMBA B OCHOB-
HOM 3@BHCHT OT HaJIHYWsi CBOOOJHBIX TOIJIMBHLIX DE3epBOB,
HCIOJb30BaHHE KOTOPHIX IJISI AAHHOTO TENJOHCTOUHHKA KO-
HOMHYECKH MoiKeT OLITb ONpPaBRAHO.

Xapaxkrepucrtuku torus CCCP moxHO HalTH B J1060M
TeIIOTeXHHYeckoM crhpaBoynuke. [lociennue’ danHble 110
TBepAOMy Tonausy Obin ony6iaukosansl BT B 1964 .
(JI. 10].

B 3akmouenne cjaeiyer saMeTuth, yto TILL u KoresbHbIe
MeTa/JIypPriyecKHX 3aBOJIOB YaCTHYHO HCIOJAB3YIOT B Kauye-
CTBE TOIMIMB& OTXOAbl IOMEHHOTO H KOKCOBOI'O IIPOU3IBOACTB.

JloMennblii  1ras -— TOMJIUBO  HU3KOKAJOpPHHHOE (Qs A
~1000 kxaa/M®), oHAKO CXKHUIAHHE ero B TONKAaX KOT/OB
BCerjia ONpaBjabiBaeTcsl, TaK KaK IpPH 3TOM HCIGJb3YeTCs
3HAUNTE/BHOE KOJHYECTBO TeNJa, KOTOpoe APYTOTO Npume-
HeHHA He HMeeT. KOKCOBBIH ra3-— OTXOX KOKCOBHIX IIeuei
aBAseTcss TomanBOM cpexneir kamopuiinocrn (QF =3500+
4 000 kxaa/m3). O6piuHO COpPOCH €r0 B MeTalIypPTHYeCKOM
NPOH3BOACTBe HeGOJIbLIHE H CIKHrauHe €ro He cOCTaBJsieT

Tpyaa.




nasa Tpetbs

TENNOCHABXAIOLWMUE YCTAHOBKM NPOMMOPEANPUSATHIHA

3-1. NMPOMBILUIIEHHBIE JJIEKTPOCTAHLIMM C NAPOBbIMMK
. TYPBMHAMM, T3

[IpencraBmenue o paGouem npouecce CTAHIHH, JABHKeE-
HMH TEIVIOBbIX MOTOKOB H YCTAHaB/JAMBAaeMOM Ha Hell oGopy-
JOBAHHUU JAIOT NPHUHUHIHAJbHBIE TEIIOBBE cxembi TOLIL

Ha puc. 3-1 n 3-2 npupeieHbl NpHMepLl MTPHHIHIHAID-
HBIX TemI0BBIX cxeM TOLL BbICOKCIO W CpeiHero maBJeHus.

Boibop TypOHH, IPH NOMOILH KOTOPBIX MOrYT GbITb 0fec-
NneyeHbl TeIVIOBBIE M 3JeKTPHUECKHe Harpyssku notpebure-
JIeHl, sIBJIs1eTCsl OCHOBHBIM MOMEHTOM IDH COCTABJIEHHH IIPHH-
UMNHAJABHOA cxeMbl cTaHI{dH. OT NPaBHABHOTO BHIGOpA TYp-
OUH 3aBHCHT 3KOHOMHUHOCTH PaOOTHl CTAHUHUH H, CJAEL0Ba-
TeJNbHO, €€ peHTabeJbHOCTD.

B Hacroslllee BpeMs ¥ B OCOOCHHOCTH B MeDCHEKTUBE
K TEMJIOBBIM 3JIeKTPOCTAHUHSAM Cpe/lHeH MOUIHOCTH, OcCylle-
CTBJASIIOIMIUM KOMOMHHPOBAHHYIO BbIpabOTKy TENJOBOH U
3JeKTPUUECKOll 3HEpPrHH, OYAYT INPeIbsIBJAATBHCS BecbMa
JKecTkhe TpeGOBAHHA B OTHOLIEHHH HX 3KOHOMUYHOCTH.
B cBsisu ¢ HCTIOAB30BaHNEM B SHEpPreTHKe B IIHPOKHX Maclu-
tabax JaelleBbIX TONJAMB (NMPUPOAHOTO Tasza W MasyTra) H
OKHUIAEMBIM PE3KHUM CHHXKeHHeM Ce0ecTOMMOCTH 3JeKTpo-
SHEPIHYM B CHUCTeMAaX INIpH moaydeHHu ee or moluawix [P3C
H TUAPOCTAHUUE ocoboe 3HaueHHe HpHoOpeTaeT pasiebHbil
crocof sHeprocHabKeHUsT MPOMIIPEANPUSITHH, T. €. TeIJIoM
OT MECTHBIX KOTe/JbHbIX M 3JCKTPOHeprHell oT paHoHHON
sHeprocucteMbl. Coopysxkenne TOLl, Kak npaBmio, MOKeT
ObITh ONPABAAHO TOJBLKO B CAydyae BLICOKOH 3IKOHOMHUHO-
CTH HX.

TensoBble 3/4€KTPOCTAHIHY CPEAHEN MOIIHOCTH 110 CXeMe
C UHCTO KOHAEHCAUHOHNLIMM TypOorenepatopaMu B CCTOM-
HSIIIHKUX YCAOBHAX ONpaBiaHbl OLITh HE MOIYT, H TAKHE Cxe-
MBI, 38 PCJAKUM MCKJIOUCHHEM, paspabaTtbiBaTh HE CJACLYCT.
HauGonee KOHOMUUHBIM SIBAACTCS HCHOAB30OBAHUE TYpOHI
¢ nporuBonasieHueM, obecmeunsawoumux 100%-ayio Bbipa-
GOTKY 3JeKTPOHEePTHU Ha TENJIOBOM HOTpebJeHHH C Hau-
MeHbINHM pacxoxoM Temsa (~ 170 e ycacBHOTO Ton/ANBa HA
| k67-4). Onako B YHCTOM BHAE TAKYyIO0 CXeMy HE Bceria
MOMKHO IpPHUMEHSIThL, TakK Kak rpa@ux mnorpebieHnsa Tensa
NPOMNPENNPHATHIMH BO MHOTHX CJAy4Yasix oTjuyaercs 60Jb-
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JIOBASl  CXeMa  NPOMBIILIEHHOR

TOLl BbicOoKOrO nAaBJEHHS MOLI-
HocTbio 50 Mar.

1 — xoten 3sHepreTHyeckuit; 2 - Typ-
GoreHepaToOp KOHAEHCAIHOHHBIM; & —
TypSoresepaTop ¢ NpOTHBOKaBje-
HueM; 4 H 5 — NOROrDEBATENH BbICO-
xoro jpaBnenusi; 6, 7 u 8 — nmogorpe-
BaTeNH HH3KOro [HAaBJEHHA: 9§ — KOH-
neHcaTop; I0 — KOHAeHcaTHHIK RHacoc:
11 — POY; 12 — neaspaTop nuraTefb-
HOft BOAHW 6 ar; I3 — measpaTop jo-
6aBouHolt poaw aTtmocdepHnit: 14 —
1ea3paTop MORNUTOUHON BOABl aTMO-

chepuniit: /5 — oxnagutens  MOANH-
TOuHOH Bomb; I6 — mapoBoastHOA mnomorpesaTelb MOGABOUHON BOABI;- [7 — MHTATENBHBIH 3JeKTPOHacoc: I8 K 19 — mepexauupaion(ue HACO-

Chl; 20 — napoBOLsHOW NOROrpesaTenh XHMHUUYECKH OUYHUIEHHOR BOLHI; 2] — napoBoAsiHOH riogorpesartesab ChIPOR BoAbl; 22 — 6ak nons

c60pa TNPOWU3BOACTBEHHOIO KOHJIEHCATAa W JpeHaxel; 23 — KOHIEHCATHBI mNepeKaynBalOWKi Hacoc: 24 — OCHOBHOH  ceTeBOH MOAOTpeBa-

TeNMb; 25 — KOHAEHCATHHIY Hacec CETCBBIX TOAOrpeBaTesei; 26 — MOANUTOuHBI Hacoc; 27 — ceTeBOf Hacoc; 28 — BojorpedHbIH  KoTed;
29 — celpasi BOfa mocne BBT HenpepsiBHOR NPOAYEKH.
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TEeIJIOBasl ¢XeMa HpOMBIILICH- § 1] —
Ho#t TOL cpennero naBaeHus ! ! S| Y
MomHocTbio 24 Mar. { | S ;
1 — goren s3mepreTuueckmft; 2?2 — 1 : E
TypGoreHepaTop KOHAeHCalluoH- ] LI, N, i N B
Helfi; 3 — mojmorpeBaTeNib HH3KOTO | {
JaBJleHHst; 4 — KOHAEHCaToD: 5 — I i
KOHJEHCATHBII Hacoc TYDOHHBI: | I
6 — Nea’paTop MNHTAaTEeAbLHOM BO- v r2=25am ]
At arMmocdepnsift: 7 — maposons- "'fa’,‘”__‘—__“—_l:‘
HO/f momorpesaTeNb  XMMHYECKH 7—- —— —
OUHINEHHOM BOXEI: &8 — OXJamH- ,”i”/”;"" 1
Tens  Bbinapa: 9 - nuratembamit - RN g Ao menso-
Typ6oHacoc; [0 — AuTaTeNBHBIH 4 Sam oot
3JEeKTPOHACOC; 11 — noxnorpena-

Teab BBICOKOrO ARamjeHus: 12 —
6ax aas cGopa TPOH3BOACTBEHHO-
ro KOHZeHcaTa ¥ ApeHaxkel; 13—
nepeKkavyMBalomul KOHAEHCATHLIH
Hacoc; 14 — ppeHaxkHmli 6aK; 5 — nepeKauuBaloUiuf ApeHaxHBI# Hacoc; /6 — NHKOBHI ceTeBOd MOmOrpesaTenb; [7 — OCHOBHOR ceTe-
BOH  TmiomorpesaTenb; I8 — KOHAEHCAaTHHA HACOC CeTeBRX mnojorpesatenedt; I9 — cereBofi Hacoc; 20 — neaspaTop NOANMHTOYHOH BOIBI;
21 — oxniaguTeab TOANMTOUHOH BOAH; 22— NapOBOASHOH mnoiorpepartenb; 23 — NOAMHTOYHBIA Hacoc; 24 — cemapaTop HeTPEepHBHOA TMpo-
RYBKM; 25 — TenICOGMEHHHK HENPEepHIBHOR NPOARYBKM; 26 — XHMBOJOOUMCTKA; 27 — PENYKUMOHHEI gjanaH.
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IION HepaBHOMEPHOCTbIO KaK B Teuellne r'oia, Tak M B Teue-
HHUE CYTOK, 4TO 3aTpyAHsier paGoTy TaxoH CTAHHUM B CHCTC-
Me, HPHBOAHT K HCOOXOIUMOCTH YCTAHOBKH B CHMCTeMe pe-
3epBHBIX MOLIHOCTEeH, YAOPOXKAWUIUX €e, CHUXKAET HCIIOJb-
3oBanue Yycrana/aupaemoro Hna TIILL ob6opynosanusa u
yMeHbIIaeT 3KOHOMHIO, [I01y4aeMyI0 OT BLIPAGOTKH 3JEKTPO-
HePruH Ha TemsaoBoM ToTpebaeHnn. KpoMe toro, sKoHO-
MHYHOCTb TYpOHH ¢ TPOTHUBOJABJICHHCM IIpH HEJOTPy3Ke
PE3KO CHUZKAETCS.

Bosee rubkoii siBasercs cxema, cocrosllaa u3 TypOuH
C NPOTHBOAABJACHHEM H KOHIEHCALUHOHHLIX TYPOUH C PeryJiu-
pyemelMH otBopaMu mapa (puc. 3-1) H cxXeMmMa TOJBKO C Typ-
OuHaMH, HMEIOILHMH peryaupyemble oTOOpH Napa (puc. 3-2).
[Tepsast mosBossieT /s Ka)K[IOTO 3aJlaHHOTO pexuMa CTail-
UMM IYTEM IiepepacnpelesieHus TOIIOBOH HATPY3KH MeEKAY
KOHJICHCAlHOHHBLIMH TYpPOMHAMH H TypOHHAMU C TNPOTHBO-
JaBJeHHEM [0 J€D2KHBATD 3aTPY3KY IOCJACAHNX B IIpeienax,
obecrneunBaloIInX paboTy HX ¢ BBICOKUM K. I. [., MPH OJHO-
BPEMEHHOM BBIMOJHEHHH 3aJaHHOTO 3JdeKTpHdecKoro rpadu-
Ka CTAHILHH.

IlpakTHyeckH TOT UM HHON BApPHAHT CXeMBl IIPOEKTH-
pyemoit TL] BoiGupaior no mapaMerpam H pacxogaMm napa
BHELIHUMU MOTPeOUTeNsIMU, TOACUHTHIBACMbIMY Ha OCHOBA-
HUM 3aJaHHBIX TeINJAOBBIX HArpy30K CTAHLUUU, H HaJHUYHMIO
TypOUH, BRIIYCKaeMbiX IPOMBILIJIEHHOCTBIO,

Ecan nas nmpoextupyemoit T3Ll pernamentupoBaHbl He
TOJILKO 3a/{aHHBIE TEMJIOBbIE HArpy3KH, HO U 3JeKTpuuecKast
MOINHOCTb, TO TypOUHBI BEHIOHPAIOT C TAKHM DACUYeTOM, UTO-
Obl cyMMapnasi MOLIHOCTb BCeX YCTAHOBJIEHHBIX TYpOHH CO-
OTBETCTBOBAaJa 3aJdHHOMY VCJAOBHIO. LCHM nmeercss He-
CKOJIBKO BapuaHtoB BbiGopa TypOHH, KOTOpble He #MEIOT
SIBHHIX MPEUMYLIECTB OJHA Hepef APYrof, TO TeljoBasi cxe-
ma TIL pemaercst Takxke B HeCKOJbKUX BapuaHTax {oObld-
HO B JBYX WJH TPEX) M OKOHUATEJNbHO TA WJIH Apyras cxeMma
BLIOHpAeTCs B Ipoilecce MPOEKTHPOBAHHUsl HA OCHOB2HMHU CO-
MOCTABJAEHHS TEXHHKO-9KOHOMHUUECKHX Il0KasaTesjell U CyM-
MapHBIX 3aTpaT 10 BCeM BapHaHTaM.

ITpu cocraBieHud NPUHUHNHAJBHOH TEIJIOBOH CXeMBDl
T3Il Heo6X0aMMO HCXOAMUTb H3 CJAEAYOLIEro:

Ilpu BuIGOpe TypOHUH HANO CTPEMHUTHCSA K MaKCHMAaJbHO-
MY HCHOJIb30BAHUIO NMPHHNWUNA KOMOMHHPOBAHHOH BbIPabOT-
KU TeIJIOBOH M 3JMeKTPHUYECKOH PHCPTUH NIYTeM YCTAaHOBKH HA
CTaHUHH TypOHH C pEryJupyeMbIMH OT60paMy napa HJH
C NIPOTHUBO/IABJEHUEM.
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YcTauoBka uMcTo KOIJEHCAUMOIHLIX TypOun na mpo-
MbUIIJIEHHBIX CTAHIHMAX He pas3pellaercs, 3d HCKJIOUeHHeM
caydaes, 0co00 000CHOBAHHDIX.

ITpu BHIGOpe TypOUH HEOOXOAHMO CTPEMHUTBCH K yMEHb-
HIeHHIO WYHC/a YCTAHABJAUBAaeMbIX arperatos, HCIOJIb3YH
TypOHHBI ¢ ABYMSI PEryJHPYeMbIMH OTOOPAMH UJIM C IPOTH-
BOJAABJEHHEM H PeryJupyeMblM 0TOOpPOM.

Ha ssexrpoctanuusax, paGoTalolidx B 3HePrOCHCTEME,
JONYCKaeTesl yCTAHOBKA OMHON TypOHHBI C KOHJIEHCATODPOM
WJIH ¢ NpOoTHBOLABJAeHMeM. Juasg U30iUpOBAaHHBIX 3JEKTPO-
crayuufl TypOoTeHepaTopbl BbIOMPAIOTCA TaKHM 00pasoM,
4TOODl NPH OTKJICUEHUH OJHOrO M3 HUX OCTaBHIIMECH B pa-
gote arperaTbl ofecneunBaly NOKPHITHE 3aJalHBIX 3JeKTpH-
YeCKHX Harpy3ok ¢ ydyeToM AOIYCKAaeMOro PEryJHpOBaHHA.

Ha snexrpocranmusix, paGoTaoluMx B HEProcHcreMax,
He JI0NyCKaercss yCTaHOBKA TYpOWH C MPOH3BOJACTBEHHBIMU
oTbOpamMH napa, KOTOphie IO YC/JAOBUAM TEIJIOBLIX HATPY30K
B JIETHUH mnepuoms Moryt ObITh HCHOJb30BaHbl AJsi paboThl
TOJNBKO B UHCTO KOHAEHCAIMOHHOM peX)HuMe. 3aMCHSAIOMUMU
TypOUHAMH B 3TOM cjydyae MOTYT OBITh (NPH TEXHHKO-3KOHO-
MHUYECKOM OB0OCHOBAHHH) TYpOHHBI COOTBETCTBYIONIEH MOI-
HOCTH ¢ TIPOTHBOIaBJICHHEM.

TypOunsl ¢ mporuBojaBieHres MOTyT ObITh YCTaHOBJe-
HBl HA 3JeKTPOCTAHLHAX HE3aBUCHMO OT CBfI3M HX C CHCTe-
MO#, KOIJla HapylleHHe TeNJOBOro rpaduka He TPUBOIAUT
K Hapylleyuio HOPMAaJbHOTO 3JIEKTPOCHAOXKeHUA nNoTpebu-
Tegaed.

Ha craunuax, npeaina3HadyeHHbIX 1751 paboThl B cHCTeME
no TenJoBomMy rpaduxky, MomHocTh TyYpOBH BbIOMpaeTcs MO
BEJIMUHHE TENJIOBBIX HATPV30K NPH BLIMOJIHEHHH CJEIYIOMNX
YCJOBHH:

yAOBJAETBOpEHUE #3 0TOOPOB TypOUH MOTPeOHOCTH B ma-
pe 1Jsi IDOM3BOACTBA M COOCTBEHHBIX IyKJ CTAHIHH (CM.
§ 3-4);

VAOBJETBOPEHHE NOTPeOHOCTH B Mape CHCTEMbI Topsiuero
BOJOCHAOXKEHUS NO CpejHCH narpyske 3a HCIRIIO;

NOKphITHE nmapom ¢ Aapichuem [,2-—2.5 ar u3 orfopos
Typ6uH okosio H50Y% MaxkcuMaabHOH TenaopUKaIMOHHOR HA-
rpy3ku; ocranabhbie 40—5b0% renaoduKanHoOHHON HaArpyskH
NpeAcTaBifior coboli TaK Ha3LBAeMYK MUKOBYK HarTpy3Ky,
He npeBbiatomyo 5—10% roxosoro temonorpebaenns, H
€noco8 NMOKPLITHS 3TOH 10U Tenao(HKauHOHHOH Harpysku
or POY unu u3 orGopa napa MOBBILEHHBIX NapaMerpoB
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(ecsH CTaHUMsA paclojaraeT HM) He BJHSET CYHIECTBEHHO
Ha 3KOHOMHYHOCTb ee paboThl.

Momuocre TypOHH Heab3sl BHIOHPATh MO MaKCHMAJbHOM
remjiodukanuonHoli Harpyske TILI, Tak kKak npu 3TOM 3a-
rpy3ka tenaodHKalHOHHBIX OTOOPOB B TeuyeHue roga Oyner
OYeHb HU3KOH, UTO MPHBEJET K Iepepacxoly TOIJHBA HA Bbi-
paboTKy 3/IeKTPO3HEPTHH M CHIDKEHHIO K. IL ], CTAHLUHH IO
BbIpaGOTKe 3/CKTPOIHEPTHH M3-3a YBEJIMYEHHOTO MpPOIycKa
napa B KOHAEHCATOPHl TypOuH.

OzHako nokpeiTHe NUKOBOH Harpysku TILL mapowm, mo-
JyyaeMbiM oT Koriaos depes POY, npuBomur x HeoGxomu-
MOCTH 3HAYHTEJNBHOIO yBeJHYEHHsI YCTAHOBJEHHOH NPOU3BO-
JUTEABHOCTH  JOPOTOCTOAILIIHX  JHEpPreTHYeCKHX  KOTJOB,
B 0COGEHHOCTH [JIs1 CTAaHHHH ¢ OOJBIIOH TemIo(UKalHOH-
HOH Harpysxofi. DTO CHHXKAET CTEINeHb HCIOJb30BAHHA KOT-
JIOB, YIOPOKAeT CTAHLHUIO U BHIpabaThIBAEMYIO €10 5HeprHuio.
DKOHOMHYECKH 00J/ee BLITOLHO IIOKPBIBATH NMKOBYIO TENJO-
(DUKANHOHHYIO HATPY3Ky C NOMOIbIO NHKOBBIX BOJLOTpEHHbIX
KOTJ0B. IluKkoBbie Bojlorpelinble KOTJB, KaK NpaBUJIO, yCTa:
HaBJUBAIOTCS T0OC/JAEJ0BATEbHO C OCHOBHLIMH TelJohHKa-
LIMOHHBIMH TNOJOTpeBaTeNsIMH, KaK II0KazaHo Ha pHc. 3-1.

IlpuHuunuasbHBle TEMJOBBIE CXEMbl CTRHLHH JOJKHDBI
COCTABJISITECSI C YYETOM pereHepaTHBHOTO MOLOrpeBa Beeit
MATATENBbHOH BOABl O TEMHepaTypbl, COOTBETCTBYIOLLEH
['OCT 3619-59 na usroto/jieHHe naposbiXx Kotsios. Coraac-
HO 3TOMYy NUTaTe/]bHass BOJA, [OJaBaeMas B KOTJbl Cpel-
1ero jpaBJeHHst ¢ pabouumu napaMerpamu nmapa 40 ar H
440° C, nosmxHa umetrb temnepatypy 145°C, a Boaa, noza-
BaeMas B KOTJIbl BBICOKOTO [aBJeHHS C IapameTpaMu Iapa
100 ar u 540° C, no/mxHa OBITH MojOrpeTa A0 TeMIepaTyphi
215° C. PerenepaTuBHBIN NOAOIPEB MHTATEIbHON BOABI OCY-
LWIECTBJASIETCS] B CHELHANBHBIX [OLOTPeBATE/ISIX HU3KOTO H
BBICOKOTO RABJEHHS NapoM U3 oTOOpPOB TYPOHH.

Bce kompencanuonunle TypOuHbl MomHocThio 2500 k67T
U BbIIEe, H3TOTOBJAsieMble OTeUeCTBEHHBIMH 3aBOLAMH, IO-
CTABJSIOTCH KOMIIEKTHO C pereHepaTHBHBIMHM YCTAHOBKAMH,
KOTOpble IIPH COCTABJEHHH NPHHLIUIHAJDHBIX TeIVIOBBIX
CXeM AOJKHBI IPHHUMATLCS Ge3 BCAKMX H3MeHEeHHH Ho cxe-
Me 3aBoma. l3roropasemble OT€YeCTBEHHBRIMH 3aBOJAMHU
IYPOHHLL CO CpeHMMH napaMerpamu napa (35 ar u 435° C)
¢ IPOTHUBOJAABJEHHEM U TypOUHBL BbICOKOTO AaBnenus (90 ar
n 535°C) wmomHoctei0 no 12000 xsr mnocrasasioress 6es
pereHepaTHBHBLIX YCTAHOBOK. B cxeMax ¢ TakuMu TypOHHA-
MH pereHepaTHRHBIH NMOJAOrpeB NHTATEJNbHOH BOABl OCYILECT-

42



Bisietcs B meadparopax (l-a crynedb) u OTACABHO CTOSIIAX
[OJOrpeBaTe/sIX BBHICOKOTO JAaBjieHus (2-8 cTyleHb), 4TO
HeOOXOAMMO YYUTBIBATH TNpPH COCTaBJEHHH TENJIOBBIX CXeM
cranuuit. dns ob6orpesa ormenbHO CTOALUX AONOJHUTENb-
uex IIBJ] Tak:Ke JMOJMKeH HCMOJb30BATHCA Nap H3 OTGOPOB
TypOuH.

PerenepaTuBHble yCTaHOBKH KOHIEHCALHOHHBIX TypOuH
paccYMTBIBAIOTCSA 3aBOLAMH HA IOAOTPEB MHUTATEAbHONR BOJDI
10 HYXHOH TeMmIepaTypbl B KOJHMYeCTBe, HPHMEDHO DaBHOM
pacxoay cBexero napa TypOuHoO#l. B caydae ycTaHOBKHM Ha
CTaHLIMHK JAJuTeJpHO paboratouux POY peresepaTtusHbIe
MO0TPEeBATE/IH BBICOKOrO JABJEHMS PACCUMTHIBAIOTCA C yue-
TOM pacxopfa mapa satumu POY.

Ha xpaTtkoBpeMeHHyi0 nukKoByro Harpysky TOLl B ma-
KCHMaJIbHO-3UMHeM pexume (npu pabote nukosbix POY)
[IB/l me paccuurniBalorcs. B 370T mepuoi (KpaTKOBDEMEH-
HBbII) "acTh BoAM mepenyckator nomumo IIBJI, uro npuso-
JUT K HEKOTOPOMY CHHIKEHHMIO TeMIepaTypbl NHTATEJbHOR
BOJLI Tiepea KOTJaMH H KoMmneHcHpyercsl (GOpCHPOBKOH KOT-
JIOB,

HcxomHpiMH maHHBIMU 1451 npoektHpoBauus TIL mpex-
J€ BCEro fIBJASIOTCS TENJIOBBIE W 3JeKTPHUeCKHe HarPy3KH H
XapaKTepUCTHKH ToNauBa. B OoJblIMHCTBE cJaydaeB MPoO-
MmbluierHble TOLL cBsAizaHbl ¢ paHOHHBIMM 3EEProcHCTEMa-
MH. JIpOH3BOJACTBO 3JeKTPOIHEPIHMH HA TAKHX CTaHIMAX
ABJISeTCA, TaK CKa3aTb, NONYTHbIM, MO3BOJIAOIIMM HaHbO-
nee 3pdeKTHBHO HCNOJAb30BAaTh TONMHBO. PaspuBaemas
momHocth TOLl B 3THX cayuasx ompexessiercsl TelsioBOH
Harpyskol ee, T. €. CTaHUHsI padoTraer No Tem/JOBOMY rpa-
¢buxy. Dueprocucrema, B Kotopoil paboraer TILL, xoppek-
THpyeT rpaduK BbIpAOQTKH 2JIeKTPO3HEPTHH, HJIX NIPHHHMAs
H30BITOK 2J1eKTPOIHEPruH, WM [N06aB/fAs NPOMIpPeRNpHs-
THIO HeIOoCTawollee KOJHYecTBO ee. MOIIHOCTb yCTaHaBJH-
BaeMHX TypOOTeHepaTopOB HA TaKUX CTAHUHUAX BbIOMpaercs
H3 pacyera HeoOXOAMMOro OTNycKa Tellla K €ro napamer-
pOB.

JAs1 ¥30/MPOBAHHBIX CTAHIMH WM CTAaHIHU, CBA3AHHBIX
C CHCTEMOM, HO paboTaOUIUX 10 HE3aBHCHMOMY 3JeKTpHue-
CKOMY TpaduKy, KpoMe TEemJOBBIX Harpysok, 3afaloTcs Tak-
Ke cymMMmapHas 3JeKTpuyeckash MOLIHOCTb, KOTOPYIO AOJXK-
Ha passuBatb TOII, a TakXKe gonycTHMOE CHHKEeHHe ee NPH
aBapHAHOM OTKJIOUEHHH OJHOTO M3 YCTaHABJIMBAEMBIX TYD-
forenepaTopoB. IloArotoBka WCXOAHBIX JXaHHBIX B HacTH
IJEKTPHUUECKHX HATPY30K B 3ITHX CJAydYasix BbIIOJHAETCA
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B 2JEKTPHUECKOH yacTH npoekra. TypHorenepaTtopbl BCeraa
BLIOHPAIOT B TEIJIOBOH YACTH NPOCKTA, HCXOAA H3 3aJaHHbIX
TEIJIOBBIX M 3JEKTPUUYECKHX HATrPY30K.

[lapamerpoi T, T. e. Hava bHOE H KOHEUHGe AABJE-
HHA napa, padoTalollero B TypOHHAX, & TAKXKe Ieperpes ero
CyLIeCTBEHHO BJIHAIOT HA 3KOHOMHYHOCTH paBoThi CTAHIHH.
Bonpochl 0 BAHSHHE NapaMETPOB NMapa Ha SKOHOMHUYHOCTH
patornt TILL moxpo6HO paccMOTpPeHbl B CHEIHAJbHLIX Kyp-
cax TO TENJIOBBIM W 3JeKTpuuecKum cranummam {JI. 11, 12].
HanoMHuM /uLib OCHOBHBIE NOJOXKEHHS, KOTOPBIMH HAJO
PYKOBOACTBOBATbCS MPU BBIGOPE pabOuHX mapaMeTpoB Tem-
JIOBBIX 3JIEKTPOCTAHILHH cpefHEell MOIIHOCTH.

C noBbllleHHEM HAYaJbHBIX TapaMerpoB Napa IOBbILA-
ercs OOLIMH K. II. JA. CTAHUHH, B OCHOBHOM 3a CUET yBeJ/u-
YyeHus] TePMHUYECKOTro K. M. 1. NapoBoro uukjaa. Ilospimenne
HAyaJbHLIX NapaMeTpoB mapa (AaBJeHUs U TEMIEepaTyphl)
YBeJIUYHMBAeT 3IKOHOMHYHOCTb BCEX BHUIOB MNAPOTYPOUHHBIX
JMEKTPOCTAHUHA H 0CO6eHHO 3HAYHTSABHO MAJAS YCTAHOBOK
¢ TypOHHAMH, HUMeOUHMH peryaupyeMbie oT6ophl 1apa,
¥ ¢ TypOMHAMU C TPOTUBOABJEHHEM,

Pacnosnaraemblil Tensonepenaj B MOTOKe Napa, HAylle-
ro B OTOOp MM oTOHpaeMoro 3a TypOUHOH, C MOBBIIIEHHEM
IaBJeHHs PacTeT 3HAUUTE/JbHO OBICTpPee, ueM Teljonepenas
B TIOTOKE, TPOXOASINEM B KoHjeHcatop. Ilpu cpaBHenuu Ha
[—s-fAuarpaMMe TellJIONepenajoB MOTOKOB mapa C HauaJb-
HbIMH NapameTrpaMu p;=3b ar, {{=435°C u p;=90 ar, {;=
=535°C npn pacuwiMpeHHd ero a0 HaBjeHuss B oT6ope
8 ar u B Kongencarope 0,04 ar, BuaHO, YTO pacnosaracMbiii
TenJIoNepenaj MOToKa lapa, HPOXOAAUIEro B KOHAEHCATOp,
¢ TMepexoAOM K HauaJbHbiM napamerpam mapa 90 ar u
535° C yseawuupaerca Ha 20%, a moroka napa, orbupae-
moro u3 Typbunsl, Ha 709%. CoorBeTcTBeHHO U BbhipaboTKa
9JIEKTPOIHEPTHYU 3a CUET OTGHPAEMOro napa yBeJHUHBaercd
Ha 70%, a 3a cuer mapa, mpPOXOISINEro B KOHAEHCATOP, —
roabko Ha 20%. HauGonpmas BBIrofa OT [OBBLILICHHS HAa-
YaJbHBIX MapaMerpoB flapa, T. €. JKOHOMHs TOTIHBA, HMEET
MecTo B cJydyae KOMOMHHPOBAHHOH BbIPaOOTKH Temyia H
97EKTPOSHEPTHH.

C nmoBbilIeHHeM HauyaJbHBIX TIAPAMETPOB I1apa BO3pa-
CTAIOT KaluTaJjbHble 3aTpaThl Ha 0O0OPYZOBaHHE CTAaHUUH H
TpyGONpPOBOLbL, UTO MOBLILIACT TOAOBble SKCIJIYaTallHOHHBIE
pacxoabl (aMOpPTH3AaLlHOHHBIE oOTuHCAeHHS). MoxkeT oKa-
3aThCsl, UTO yBEJHUEHNE aMOPTH3aIUMOHHBIX OTYHCJAEHHH NpH
mepexojie Ha NOBBIILEHHBIE MapaMeTphbl napa OyAyT 6oJblie,
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1eM 5KOHOMHS Ha TOMJMBe, NOJy4YaeMas 34 CUeT HOBLIIC-
HHSL K. Il. J. [apoBOro uuk/aa. Bo3pacraer Takxke pacxoil
3JIEKTPO3HEPrUH Ha cobcTBeHHble HYXKAp T2LI, B ocHoBHOM
3a cueT paboTBHl NHUTATEABHBIX HacocoB. Ho yBeauuenue
3KCIIYATAUMOHHBIX PACXOAOB 3a 3TOT CUET HEBeJHKO U He
ABJseTCA pewariuM. Tak, HANpUMeD, ¢ TIOBHILIEHHEM 1aB-
jgeHus napa ¢ 40 po 100 ar pacxon 3JeKTpOsHEPrym nia codb-
crBeHdble Hyxabl TILL ysenwuusaercs Bcero ua 1% BbI-
pabGaTbiBaeMOH 3J1eKTPOIHEPTHH.

OKoHOMHYecKasl 1e1eco06pasHoCTb MOBBILEHHST Hauyaslb-
HbIX TTApaMETPOB Iapa 3aBHCUT TaKKe OT CTeleHH HCIOJb-
30BaHHdA YyCTaHABJIHUBAEMOrO O60pYIIOBaHI/IH B TedeHHe rona
(Tak HasblBaeMOe YHCJAO YacOB HCIOMB30BAHHSA MAaKCHMY-
Ma). Yem Gosbule 3arpy3ka yCTaHaB/IUBaeMbiX TypOHH, TeM
BLITOJIHEC TIOBBILIEHHE HayaJapHbIX nmapamerpoB napa. [lo-
CKOJIbKY 3KOHOMHS OT NOBBIIIEHHSI HAUAJbHEIX MapaMerpoB
B KOHEYHOM cueTe BBIPAXKAaeTCs B YMeHbUIEHHH pacxojla
TOIJIMBA, CTOMMOCTb IIOCJeJHero fBJsieTcsi BecbMa Cylle-
CTBEHHBIM (PakTOpoM Npu BHIGOpE HAYaJBHBIX TIaPaMeTPOB.
Uem aopoKe TONJIHBO, TeM BBIrOAHEe IKOHOMHTHL ero. Ha
BLIGOpP TapamMeTpoB INapa BJHSIET Takke CeHecTOMMOCTb
371eKTPO3Hepriy, BpipabaTeiBaeMoil B CHCTEME, HA KOTOPYIO
Oyier pabGorath npoektHpyemass TILL. Yem nopoxke siek-
TPO3HepTHUsl B CHCTeMe, TeM BHITOJHEE NOBbILIEHUE MapaMmer-
pos T23LI, cosnpawilee MOMONHATENBHYIO BLIpaGOTKY jelle-
BOH 3J€KTPOSHEPTHU.

Hrtak, Mbl yCTAHOBHJIM, YTO MOBLILIEHHE HAUYaJbHBIX Na-
paMeTpoB napa yBejauuupaer K. 0. 4. TIIL, HO Tpebyer
JIOTOJHUTENBHBIX 3aTPaT. B KaxXA0M OTAeJbHOM c/aydae
BOIIpOC BHIGOpA HAYAJbHBIX MAPaMeTPOB [1apa MOXKeT ObITb
OKOHUATE/AbHO pELIEH TOJBKO C IOMOIIbIO CONOCTABJEHUSA
TEXHHKO-9KOHOMHUECKHX PacueToB, [O3BONAIOIIHX CyMMH-
poBaTh BJUsHMe BceX (pakTopoB. B Hacrosiniee BpeMsi Takue
pacueTsl [IPOM3BOAATCS TO MeTOAHKe, paspaboranHuoll Axa-
nemueil rayk CCCP [JI. 23].

Kpome coobpaxenu#t mo BLIGOpPY pabouynx MapaMeTpos
TOL, u310XKeHHBIX Bbllle, NPH NPOEKTHPOBAHHH CTaHLHUH
HEOOXOAMMO CUHTATBCH TaKKe ¢ TPAKTHYECKOH BO3MOK-
HOCTBIO TI0JIyUeHHs SHEPTeTHUECKOro 060pyA0BaHHS HA HYHK-
Hble mapaMerpbl. BoiOOp umcia U MOLIHOCTH YCTaHaBJAHBaE-
MBIX KOTEJbHBIX 4arperatoB INpPOH3BOIUTCA Ha OCHOBaHHH
pacuera temoBoi cxembl TILL.

YKa3zaHusi Mo BeI6OPY KOTeJbHBIX arperaToB NPUBOASTCSH
Hmxe B § 3-4.
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3-2, NPOMbILLUNEHHBIE 3NEKTPOCTAHLMM € MNAPOFA3OBbBIM
LUMKIIOM

TOL ¢ maporasoBbiM IHUKJIOM TaKKe OTHOCSATCHA K CHCTE-
MaM ¢ KOMOMHHPOBaHHOH BHIPAaOOTKOH TelJ0BOH H 3JeKTpH-
yeckoit sHeprus. B otauune ot obpiuabix TILL, rae mpeob-
pasoBaHMe TEMa B MEXaHHUECKYIO JHEPIUI0 COBepluaercs
C NOMOUIBIO BOAAHOTrO napa, Ha [ILl ¢ maporasoBbIM LHK-
JoM paboTa coBeplIdeTcs Napasfie]bHO MapoM H FasoM —
IPOAYKTAMH CrOpaHusl TomiuBa. TeopeTHyecKue OCHOBBI Ma-
poras3oBbix wuKaAoB cM. [JI. 13]. Jug oznakomsenus ¢ mapo-
razopoit T2L[ paccMOTpUM NPUHIMIUAMBHYIO CXEMY ee.

CymlecTByer MHOTO CXeM [aporasoBblX yCTAHOBOK, pas-
paboTaHHLIX KakK y Hac, Tak W 3a pybexom. Hauboaee nep-
CHEKTHBHON H3 HHX [JIsi NPUMEHEHHS B IPOMIHEPTeTHKe
SBJIAETCA CXeMa C BBICOKOHAMOPHbLIM TaporeHepaTopoM, pa-
00TAMUM [NOJ HAZAYBOM, H UCIONb30OBAHHEM TemJga OTXO-
IAIIMX Ta30B (IOcae ra3oBod TypOHHBI) Mg MOJZOrpena
nuratebHON BoAbl. Taxas cxema npejcraBjeHa Ha pHuc. 3-3.

OcHoBHbIM 00opynoBanuem 3tolt TILL aBJAAIOTCS: BBICO-
KOHANOpHbie TaporeHepatopsl / HpPOH3BOJUTENbHOCTBIO IO
120 7/« ¢ mapamerpamu napa 100 ar, 540° C; rasorypOun-
HBI arperat J, 4 MomHoctbio 4 000 x8r; TypbOTeHepaTop
tuna [TP ¢ mpoTHBoAaBJeHHEM U peryaHpyeMbiM or6opom 9
momHoctblo 25000 k8T; KOHAEHCALMOHHBIH TypOorenepaTop
tuna [1T ¢ gByMms pery.iupyeMbiMH ot6opamu napa /3 Moul-
Hocthio 25 000 «ar.

BBICOKOHANOPHBI MaporeHepaTtop ABJAsSETCA KOTJIOM
C MHOTOKPAaTHOH MPUHYAUTENBbHON IUDKYJIsSNHeHd ¢ TONOYHON
KaMepoil, paGoTaloiel noJ Hagaysom ~5 xac/cm?.

Ha puc. 3-4 npeicrasjaeHa NpHHIMNMANbHASA CXeMa MNa-
poreHepatopa, a Ha puc. 3-b— obmiuit BuA ero.

Ilaporenepatop #BJseTCsT CAHOBPeMEHHO TeHEPATOPOM
napa Bblcokux napamerpos (100 ar, 540°C) u resepatopom
BBICOKOTEMIEPATYPHBIX T'a30B — NPOAYKTOB CTOPAHHs TOM-
auBa. C NOMOIIbIO UHPKYJNAUHOHHOr0 Hacoca 3 BoAa u3 Oa-
pafana-cenapaTopa TIOAAeTCsi B HMKHHME KOJJIEKTODHL HHD-
KyJSILHOHHBIX KOHTYPOB NaporeHeparopa, COCTOAIIMX H3 BO-
JSIHBIX 3KPAHOB H 3MEeeBHKOB KOHBEKTHBHBIX I[OBEPXHOCTEH
narpesa. 1o 3THM KOHTypaM Boja (IapoBOASHAS IMYJbCHA)
HPOXOAUT B BEPXHHE KOJIJIEKTOPHl HHPKYJIALHOHHBIX KOHTY-
poB u mnocrymaer B Oapaban-cemapatop. B cemapartope
POMUCXONMT OTAEJNEeHUe napa of Boabl. HacblllieHHBH mnap
HallpaBJsieTCAd B naponeperpesaresb 4, a oTcenapHpOBaHHAS
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Puc. 3-3. Hpununnnanpuas rtenioBas cxema TOU ¢ maporaszoBeiM nuKiaoM.

1 — pHICOKOHATIOPHBIL HaporeHepaTop; 2 — NMDKYASLWOHHEIYL Hacoc Iiaporedepatopa: J-—KoMmmpeccop rasomoft tvpGu-
Hbl; 4 — rasoBasi TYDOGUHA: 5~ 3JEKTPHUECKHHl TeHepaTop Tra3oBOH TYpOHHLI, 6 -— BOASHONH 5kKoHoMalidep [ cTyneHH;
7 — poAsiHOl 3KoHomaMaep Il crynenu; 8 — sonsmol sKonomaisep IlI crynemu: 9 — naposas TypOuHa tHna IIP: 10 —
sJaekTpUYecKuil remeparop; {1 —TIIHI; 12 —IIBH; 13 — naposasi TypOura Tuna I[IT; /4—3jeKTpHuecKuil resepartop;
15 — koHAencatop; 16 —INIHA; 17 —TBH; I8 — xoHAeHCATHMR Hacoc; [9— cereBolt rOJOrpesarensb OCHOBHOI;
20 — ceTeBoi Hacoc; 2/ --NHKOBHH BOXOTpPeHHLI KoTea; 22 — KOHINeHCATHHI 6akK; 23 — KOHJEHCATHbIl NepeKkayu-
BalOIUA Hacoc; 24 — peaspaTop aTMocdepHpll N06GaBOYHOf BOAB; 25 — nepexaduBalomiuii Hacoe A06GaBOYHOH  BOAM:
26 — peaspaTop NOBBIWEHHOTO JAaBMeHUA NHTATEAbHOR BOAM; 27 — mapoBoAAHeN Ropsorpesatenb; 28 — pesepsHas POY;
29 — xaaopudiep AAS NOAOTPERa BOIAYXA.



BOZA BMeCTe C IMTaTeNbHOH BOJOMH, moctymaroumledl B Gapa-
faH, HampaBJseTcs HA Bcac LUPKYJAALUHOHHOTO Hacoca.
PeryaunpoBanue meperpeBa OCYIIECTBJSETCS BIPBICKH-
BAIOIHUM DEryJsTOPOM IeperpeBa 6, NMOJYYAOLIUM COGCT-
BeHHBIH KoHjeHcaT U3 KoHAeHcaTopa 5. Ilaporenepatop pa-
6oraer Ha razoo0pa3HOM HJAH ra3oTypOMHHOM TOIJIHBE.
- Tlap, BbipabaTbiBaeMblii aporeHepaToOpoOM, HalpaBaser-
¢ B maposbie TypSuHnl 9 u I3 (cM. puc. 3-3), rae o Hc-
MOJb3YETCS MO IHKJIY 0ObIU-

hf Zorpude 7 no#t T2, a npoaykrel cro-
§,\f f paHHA U3 TaporeHepatopa
§§ Jae HanpaBJsIOTCS B Ta30BY0
Q - %45%“‘—“'— Typ6buny. Ha oxHom Bajy
A ) [Eﬂ\“’@/‘z‘ ¢ Tra3oBoH TypOHHOH ycra-

|

|
} Ir B IlaporeHeparop. DJeKTpH-
I YecKul reHepatop Bbipaba-

| 1 .. THIBaeT JIeKTPOIHEPTHIO.

"“_-— Tonnuly [Nepen BO3AYyNTHBIM KOM-
IIPeccoOpoM  YCTAHOBJEHB
naposble Kajopudeps 29
jaja JJIst IOJOrpeBa BO3AyXa, a
b I 3a ra3oBoM TypOHHON — BO-
uc. 3-4. Ilpununnwanphas cxema JsTHBIEe 3KOHOMaf3ephl (1o-
BBICOKOHAMOPHOTO Mnaporedeparopa. o
I — kamepa cropaHnd ocHopHuas:; 2 — Ga- AorpeBaTeH )HHTaTe‘HbHOH
paGan-cenaparop; & — WHPKyJAAUMOHHLIT — BOJIBI) 6,7 u 8 aas oxaax-

Hacoc; 4 — maponeperpeBaTenb; 5—
oxaajuTent coGeTReHHoro komfemcata:  ACHHUS Fa30B, YXOAAILIUX H3

6 -~ BNPLICKHBAIOUHIT PeryJasaTop nene- Typ6HHb{ B lIbIMOBy}O pr-
FpeBa; 7 — IOMOJIHUTEJbHASI KaMepa cro- o

paHs. 0y. B napoBoasiHo#l uacTH

cxema T3L c maporasoBbiM

IHKJIOM INPHHUMIIHAJBHO He OTJAMYaeTCsl OT CXEM paccMo-

TpeHHbIX Bbllie TILL ¢ 0ObIUHLIM APOBBIM LHKJIOM U MO3ITO-

My CHeHMabHBiX MosdcHeHWH He TpelGyer (cm. § 3-1).
KoMbunupoBanuble maporasosble yCTAHOBKH 00a7atoT
PSALOM TPEUMYILECTB MO CPaBHEHHIO C OOBLIUHBIMH NapoTyp-
ounubiMH craduaamu (TDLL), kK KOTOpbIM B NEPBYIO OUepelb
Haj0 OTHECTH NOBBIIIEHHBIH K. M. 1., MEHBLUYIO YAEJbHYIO
MeTaJJ0eMKOCTh, COKpallleHWe KamuTaJbHbIX 3aTpaTr Ha
CTPOHTeNbHBIE COOPYKEHHA, COKpallleHHe TPYAO3aTpaTt Ha
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Puc. 3-5. O6uriii BHI BLICOKOHAMOPHOTO Maporeseparopa.
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KOALIEBO 3230 ANA MPOXOAA BO3AYNE: J — 3KPAilLl RCOADHICAbILC; § — KouBex-
THBHLIT HCAADHTEAbHBII 11YyYOK; 77— napolieperpesareib.

1 10. J1. CopoBbes 49



MOHTaX 06OpYyAOBaHHsI W YMEHbUIEHHEe CPOKOB CTPOHTEbCT-
BA 3J1eKTPOCTAHIHH.

KoMO6uHupOBaHHbIH Napora3oBblil UHKJA COGAMHSIET Tep-
MOJIMHaMHUeCKHe IpPEeHMyIIecTBAa Ia30TypOHHHBIX YCTaHO-
BOK, MMEIOIHX INOBBIICHHYIO [0 CPaBHEHHIO ¢ NapPOBBIMH
yCTaHOBKaMu CpPEJHIOI TeMliepaTypy pafouero BelecTBa
B 30HEe HOABOJA K HeMy TellJlda H NapoTypOMHHBIX yCTaHO-
BOK, MMeomux 0oJee HH3KYIO 110 CPABHEHHIO ¢ Tra30BBIMH
yCTAHOBKaMHu TeMmInepatypy pabouero BeliecTsBa B 30He OT-
BOJa TeMJa K XOJOZHOMY HCTOYHHUKY. Daaromapsa stomy
K. I. Jl. 1apora3oBoro LUKJAa MOxKeT ObTh Ha 8§—129% BHI-
e K. II. 4. TapOBOTO M/ Fa30BOTO LMKJA IIPH PasjiesibHOM
OCYILIECTBJIEHHH HX.

CoenvHeHne B Napora3oBHX YCTAHOBKAX MapOBOKSHOTO
uukaa obuiuHoll TIL ¢ rasoBeiM LHKAOM Tra3oTypOHHHOIM
YCTAHOBKH MHO3BOJSIeT YBEJHYHTb BHIPAGOTKY 3JEKTPOIHEP-
I'dd Ha TEMJ0BOM NOTpebJieHHH, T. €. C HAMMEHbIIMMHU TOTe-
psimu, Onaromaps HCHOMb30BAHUIO Temna oTpaboTaBIUUX
ra3oB ra3oBofl TYPOHHBI B pereHepaTHBHOM ILHKJE NapOBBIX
Typ6uH. JIpyrUMH CAOBaMH, IPH OJHOH M TOH Ke TEIJIOBOH
Harpy3ke T3Il ¢ mapora3oBBIM NHKJOM BblpalaThiBaeT
aJIeKTposHernn Goabmie, ueM T3l ¢ napoBoAAHBIM HHK-
JOM, IIPH OJIMHAKOBBIX MOTEPAX TeIJa B KOHIEHCATOpax
1apoBbIX TypOHH.

[TaporenepaTopel maporasoBBIX YCTaHOBOK paforalor
C TENJIOBLIMHM HANPSI)KEHHUAMH TOmouHoro obbema B 10 pas
NPEeBBIIAIIMMHE TaKOBble B OOBIYHOM KOTEJBbHOM arperare.
TennonanpsixkeHne KOHBEKTHBHBIX IOBEPXHOCTeHl Harpesa
B BLICOKOHANOPHBIX TapoTeHepaTopax BEIIE TaKOBOID
B OBHIUHBIX KoTsiaX B 12-—15 pas. Baarogaps stomy 3atpa-
Tel MeTajijla B KOHCTPYKIIHMAX BbICOKOHANOPHBIX NaporeHe-
paTopoB, OTHECEeHHble Ha 1 T moJyuaeMoro napa, IOYTH
BABOE MeHblle, YeM B KOHCTDYKUHAX OOBIYHBIX IapOBHIX
KOTJIOB BLICOKOT'O JAaBJjieHusi. Pasmepnl maporeHepaTopa IO
TeM JKe NpPUYAHAM B HECKOJIBbKO pa3 MeHblle, uyeM Yy OOblu-
HBIX KOTJIOB, a CJefoBaTeJbHO, M Ky0aTypa NOMeIleHHH
JJisi YCTAHOBKH HX COOTBETCTBEHHO MCHBLIE.

[To maunmim LIKTH ycraHOBKH ¢ maporas3oBbIM HHKJAOM
no cpaBHenuio ¢ naposbimu 1L, paborawmymu Ha rase,
NpU ONMHAKOBBIX C HUMU pabouyux NapaMmerpax H MOIIHO-
CTAX AAI0T 3KOHOMHIO: 110 TOoNMUBY — 7—15%, N0 yAeJ bHBIM
KanuTajbHbIM BJIOXKEHHSIM — 10 25%, no Tpyjposarparam —
no 30% u mo cebGecToMMOCTH 3JeKTposHeprun — jgo 15%.
Oanako B Hacroslliee BpeMd I1aporasoBble YCTAHOBKH s
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fenfocHabXenua OTeueCTBEHIBIX TPOMIPEnNPHATHH ellle Heé
nOJYUHAN IHPOKOoro pacnpoctpanenus. OGopypoBanue mis
HHX HAXOJUTCH B CTaAWH OHPOOOBAHHSL U HCHBITAHUS TOJIOB-
Heix 06pasiuos. CepHilHOrO BBITYCKa IApOTeHEpPaTOpPOB OTe-
YECTBEHHBIE 3aBOJbl elle He NDOHU3BOAMIT.

Oneirapie 06pasibl MapOreHepaTOPOB H Fa30BHIX TYpOHH
MOTYT paboOTaTh TOJABKO Ha I'a30BOM H CHENHAJIbHOM KHI-
KOM TYpOMHHOM TONJMBaxX, 4YTO OTpaHHyuBaeT 06JacTb TpH-
MEHEHHS HX. :

Jast BiGopa oGopynoBaHUsI apora3oBoil YCTaHOBKH He-
o6xoauMasi MOLIHOCTb ra30oBoil TypOWHBI MOXKeT ObITh IIpH-
OJIHKEHHO onpejesneHa o Gopmyse

i 1
B. +Q) —ED, (iy.r—Fn.5) (m)

N, ~ 70005, , Kem, (3-1)

riae Byr-—— pacxom TomJHBa naporeHepatopoM, ke (m3)/4;
Qn— HHU3MIAs TeNJOTBOPHAS CHOCOGHOCTH TONJIMBA,
Kkaa/xe (#3);
2Dy — KonnyecTBO Tmapa, pacxoiyemoe TypOHHAMH H
POY napoBofl 4acTu yCTaHOBKH;
inn— JHTANBIINS MEPErpeToro mnapa, xKKai/ke,
fnp— SHTANBIHS MNUTATEJNBHOM BOABL, NOCTynaroled
B IaporeHeparop, kxkai/ke;
Ruor ~—~ K03GbQUNMEHT, YUYMTBIBAIOUHHA MNOTEpH B LHKJIC
craunuu {cm. § 3-4);
by — yHeJbHBIA pacXoj YCJOBHOrO TOIJMBA TIa30BOH
TypOuHO#i 6€3 pereHepaTHBHOIO IOAOrpPeBa BO3-
ayxa, K2 y. T./[K8T - u.
Pacxon TonsiuBa maporeHeparopoM NOACUHTHIBAETCs MO
thopmyse

1
z Dr; (in.n —\Zn.-n) (T'—)

Byr =~ M , k2 (1[4, (3-2)

QP — (Vg 4oV t'rc’s - oVt s ¢k
rie V;HV:T—— TeopeTHUeCKHe OfbeMsl Ta30B M BO3JyXa,

M w2 [(#°);
a — Ko3(unHent H36LITKa BO3AyXa B napore-
HepaTope;

V: u Vx— Temnepartypa rasoB mnepejl rasoBoi Typ-
OMHOI M TeMIepaTypa BO3AYyXa 3a KOM-
npeccopom, °C;

¢’v v ¢’ — TemJI0eMKOCTH Ta30B Tnepeld TypOuHo#l u
BO3llyXa 3a KOMIpeccopoMm, Kkaa/m3-ezpad.
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3-3. NPOU3BOACTBEHHBIE U OTONMTENbHLIE KOTENbLHbLIE
YCTAHOBKM

[lo HasHaueHUIO KOTeJbHBEIE JENSTCS Ha JBE TPYMIbL YH-
CTO OTONHUTEJbHbIC U IIPOU3BOLCTBEHHO-OTONHUTE/IbHbIE.

[Io Buaam oOTHycKaeMOTO TENJOHOCHTENS KOTEJbHBIE
YCTAHOBKU MOT'YT OBITh pas3feneHbl HA TPU TPYIIIbL:

1) maposbie KoTeabHble — 060PYAYIOTCS NAPOBBIMH KOT-
JaM#H ¥ BbpabaTbiBAlOT [Ap HU3KOro JaBJeHdst (10
14 kec/M?) pnst TeXHOJOTHYECKHX HYXKI U OTOIJEHUS;

2) BoporpeliHele KOTeJbHble — 06OPYIYIOTCA BOJOTrpel-
HBIMH KOTJaMH{ H HOJOTPeBAIOT BOAY IJisi OTONJEHHsS MpO-
H3BOACTBEHHBIX M KUJABIX coopyxenui (ao 150°C);

3) cMeulaHHbie KOTEJbHblE — KOTeJbHble C MapOBBIMH U
BOLOTPEHHBIMH KOTJIaMH.

[Taposble xoTesblible /5 OTOIJIEHHS, KAK IpPaBUJAO, OT-
YCKaloT ropsidylo BOAY, INOAOTPEBAEMYIO B CETEBBIX IOMO-
rpeBartesax, yCTaHABAMBAEMbIX B KOTeJdbHOR. OTHYCK moTpe-
OuTensiM mapa AJ5 OTONHTEJIbHBIX LieJeld npUMeHseTcs Cpas-
HUTEJNbHO pel1KO, TOJbKO AJSI OTOMJEHHS I1POU3BOACTBEHHDBIX
nomelleHuit B cMellaHHBIX KOTEJABHBIX NOAOTPEB BOIALI AJA
OTOIJIEHHS OCYLLeCTBJAsIeTCs] OObIYHO HENOCPEeACTBEHHO B BO-
porpefinplx Kotsiax. Oanako npu u3GBITKax mnapa He HCKAIO-
yaeTcsl BO3MOXKHOCTb YCTAHOBKH Tiepel BOAOTPEHHBIMH KOT-
JIAMH CETeBBIX NOJOTpeBaTesei.

[To BUAY CXKUraeMOTO TONJHBA KOTeJNbHble Pa31e/sI0TCH
Ha JB€ OCHOBHBIE I'DYIIbL

1) KoTeabHBle Ha KHAKOM U ra3oo0pasHoM TOTJIHBE,
T. €. Ta30Ma3yTHbie KOTe/bHbIe;

2) KoTesbHble HA TBEPAOM TOILIHBE,

Hama npoMbllIeHHOCTh BBIMYCKAET MapoBbie KOTJALL U
TOAOYHbIe YCTPOHCTBA K HHM [AJ5 BCEX NEPEYHCIeHHBIX Bbl-
lle THOOB KOTEJALHBIX YCTAHOBOK, HOMEHKJATypa KOTOPbIX
npusenena B ri. 9. Bojgorpefinbie KOT/ABl BBITYCKAIOTCS € ra-
30Ma3yTHBIMM TONOYHBIMH  yCTpoHcTBaMH. Bogorpefinbie
KOTJBl Ha TBepAOM TONJHUBE B HACTOSILee BpeMsa HaXOAATCS
ellle B CTAAMM OCBOeHHs., Bwibop THna KoTeJbHOH TPOU3BO-
JUTCH, HCXOMsT M3 noTpefHOoCcTell 0OBEeKTOB TeNJ0CHAbXKeHH s
M BHAA BblgeaseMoro Tomausa. MolHocTh (aponpoH3Bo-
OUTEIbHOCTb) YCTAHABJAWBAEMbBIX KOT/JIOB M KOJHYECTBO HX
ONPEAESIIOTCST TEMJIOBBIMU HArpy3KaMu IOTpeOHTeIel.

MapoBbie KoTenbHbie

Tennopas cxemMa mapoBOH KOTeAbHOH ONpepeseTcs
B 3aBUCHMOCTH OT ee Ha3HAueHHUs W NapaMeTpPoB TNapa, OT-
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nyckaeMoro norpebutensiM. B uHCTO NMPOH3BOACTBEHHBIX KO-
TeqJbHbIX Nap, BbipadaTelBaeMbill KOTJIaMH, JAHGO Hanpas-
JsleTcsl HEMOCPeJICTBeHHO MoTpedHTessM, aubo npeaBapu-
TebHO PEeAYUHDPYETCS A0 HYXKHOrO jJaBlecHuA. B mapoBmix
KOTEJIBbHbIX OTONHTENbHO-TPOU3BOACTBEHHOr0 Ha3HAYeHHU
" 4acThb Ilapa, BbipalaTbiBaeMOro KOTJIaMH, HCIOb3YETCS IS
MOJ0OrpeBa BOABl OTONHTE/IbHO-BEHTHJSLUHOHHABIX CHCTEM.
Jasg sToro B KOTenbHOH yCTaHABAMBAIOTCS NAPOBOASHbIE
nojorpepartedu, TAK Ha3blBaeMble CeTeBblE MOJOTPeBATeNH H
OXJAaJUTeNH KOHAEHCaTa K HHM —- BOAOBOASHBIE TeN/a10006-
MEHHHKH, a TakKKe CeTeBble M NOIIHTOUHbie Hacochl. Ofsi-
3aTeJbHBIMH 3/J1eMEHTaMH TeIJIOBON CXeMbl KOTEJbHOH ABJfA-
I0TCSl 1ea’paTopbl NHTATEJNbHON BOAbLI H NHUTATE]bHBIE Ha-
COCBHI, €MKOCTH JJs cOopa Bo3BpallaeMoro KollgeHcaTta H
nepeKauynBalolliie KOHJAEHCATOPHBIE HACOCH, PaCUIHpPUTEIH
U TenaooOMEHHHKHM [pOAYBOYHOH BOABI KOTJOB. B OTAENb-
HBIX CXeMax MOzKeT yyacTBOBATb H APYroe BCIOMOTaTedbHOe
ob6opynosanue, nanpumep POV, nogorpesatenn, Hacochl
uT. I

B xadectse mpumepa una puc. 3-6 nmpejacrasieHa Tenao-
Basl cXeMa MapoBoH NMPOH3BOACTBEHHOH KOTeJbHOH, NpejHa-
3HAUeHHOH AAsf cHabXKenus NPOMNPEANPUATUS NApPOM ¢ AaB-
aeHueM 12 ar ¥ ropsiuell BOLOH Aad OTOIVIEHHS] H BEHTHJA-
04U € fyaxe=150°C, moporpes KoTOpO#i NPOU3BOJUTCA B Ce-
TEBLIX NOJOTpEBATENAX.

Koteabnast oGopyaosana xoraamu tuna JKBP buiicko-
ro KOTE/1bHOTO 3aBOJa CO CJCEBBIMH HOJyMeXaHHYeCKH-
MH TONKAMH JJs CHKHUTAHUA YUJAS ¥ BOASHBIMU IKOHOMAH-
2epamu cuctemol BTH ¢ uyryBHBIMH peOPHCTBIMH  TPY-
Gamu.

[MTutartenbrasg yctauoBKa. Jas nuranus KoTJaos
HCIOAB3YIOTCST KOHACHCAT, BO3BpALaCMbiil ¢ JIPOM3BOACTBA,
H XHMHYCCKH OUHIILEHHAS BOAA, KOTOPLIE AOJKHLI ObITh [ea-
3PUPOBAHbI, A YEro MPeaycMOTPeHa yeraHosKa atmocdep-
Horo measpatopa 7, 8. Ilap ¢ naBseHuem 2 ar nopaercd
B KOJIOHKY ZeaspaTopa M3 KOJJeKTopa Hepe3 pPeAyKIHOH-
HbII KaanaH 4,

IIpn ycraHoBKe KOTJOB CO CJIOEBLIMH TONKaMH TpaBH-
aamn [ocroprexnanzopa [JI. 14] npeanucoiBaroTcs, Kpome
OCHOBHBIX MNUTATENBHBIX HACOCOB C 3AeKTponpusoiom [2,
yCTAHOBKA pe3epBHBIX HACOCOB C [APOBBIM MNPHBOAOM I3,
a TakXKe YCTPOMCTBO NBOHHOH nmuTaTe/bHON Marucrpanu ot
NMUTATENbHBIX HACOCOB A0 KOTJIOB, UYTO H NpPeLycMOTPEHO
B paccMaTrpuBaeMon cxeme.
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Puc. 3-6. Ilpunuu-
nHaJabHas TeILI0-
Basg CXEMa HapoBOH
IPOH3BOACTBEHHON
KOTeJIBHOHN ¢ KoTJja-
vy thna JKBP.

Pagoude TnapaMeTDLI:
p=12 ar; t; ,=250°C;
[ — xorea: 2 — pery-
JATOP NHTaHUS, 3~
skoHOMaMh3ep; 4 U 5—
peayKIHOHHBIE KJamna-
HBH; 6—KOAAEKTOD CBE-
Xero napa; 7 — nea-
3paTopHas  KOJOHKA;
8 — nea’DaTODHBIA
6ak; 9-— oxaaiuTeNh
Beimapa: [0 — peryas-
TOp AaBiaesus, 11—
DPeryasaTop YDOBHSA
12 — nuTaTeNbHBIA
3/1eKTPOHACOC: 13—
napoBOH MHTATEJNb-
nnfi nacoc; 14 — Bax
NPOU3BOACTBEHHOIG
xonnencara; I5 — me-
peKauMBalOMIHi Hacoc:
16 — cereBoOit momorpe-
patenb: I7 — oxnaau-
TeJab KOHLEHcarta: 18—
cetepofi Hacoc; 19—
IpAseBHK: = 20 — mog-
nuTOoYHHI Hacoc: 21 —
cenapaTrop Henpephis-
noft TpOAYBKM: 22 —
Tena006MEHHUK He-
OpepeIBHOA NPOAYBKH!:
23 — mapoBoisiHOA UO-
aorpesatedb celpoft
Bonsl; 24 — Gapborep.
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YcTaHoBKa AJA MOAOTpEBA CETEBOM BOL b,
cocrosAas U3 Tpex GOHIepoB [6 M TpeX OXJaguTeNell KOH-
aencara [7, oborpeBaercsi napoM 6 ar, moJyyaembiM H3
KOJIJIEKTOpa 0, uepes peAyKUHOHHBIA KJaamad 5, ApOCCenH-
pylIluHi nap ¢ aasdenueMm 12 ar po 6 ar. Konmencar 6oil-
JIEpOB 4Hepe3 OXJaAMTeJ]H KOHAeHcaTa HalpaBJsfeTcs Hero-
CPeICTBEHHO B Jea?paTop. ¥ CTAaHOBKH KOHJEHCATHHIX HAco-
coB He Tpefyercsl, TaK Kak AaBjeHHEe B NOAOTPEBATE/IAX J0-
CTATOYHO, UTOOBI BBIZABHTbH KOHAEHCAT B Jea’paTtop.

[ToanuTka TemaoceT# NPOU3BOAUTCH NOLNMTOUHBIMH Ha-
cocamMu 20 BOZO# M3 NMUTATENBHOrO Aea’dpaTopa, YTO AOIMY-
CTHMO [J51 3aKpBITHIX cxeM TermioceTd. [Ipu Gospuiux pac-
X0/J1ax IOAIMHTOUHOH BOJbI, HAIlpUMEp B CJaydae TEIIOCeTH
C OTKDHITHIM BOAOpa36oOpOM, HAAG YCTAHABJIHBATBH OTHAEJb-
HbHIA feaspartop.

[Ipn noanmHTKe TemIoceTH H3 Aea’paTopa MHUTATeNbHON
BOAbl KOTJOB OTOOP NOANHUTOYHOH BOABLI NPOH3BOAAT H3
BepxHel 30HLI AeaspaTopHOro 6aka,
4yToObLl NpefOXpPaHMTh Jeas’partop
OT OHOPOXKHEHHS B cJlyuae aBapua .
B TensoceTH (paspulB Tpy6), Korna
pPacxoi BOAbl MOXKeT BO3PAaCTH B He-
CKOJbKO pa3 Mo CPpaBHEHMIO C HOP-
MaJbHEIM. ABapUiHBIE pacXok MOJ-
NUTOYHOH BOJABl TIOKPLIBAGTCA 34
CUeT CHIpOH BOJbI, KOTOpas NOABO-
IUTCH K NMOANHTOUHLIM Hacocam.

B paccmaTpuBaeMol cxeMme IH-
TaTeJbHasd BOJAa MNoJAaeTcs Hacoca-
MH /2 HermocpeACTBEHHO B BOAAHbLIE
3KoHOMaH3epr! KoTs0B. OnHaKo Ta-
Kasi IpocTas cxeMa He Bcerjga mnpH-
MeHMMa, TakK Kak NOJOrpeB IHTa-

4

Puc. 3-7. Cxema ycranos-
KU OXJIAAUTeNs IHTaTeNb-
HOW BOAB 3a Jeasparto-

TeJbHOH BOABI B YYIYHHOM BOJSI-
HOM 3KOHOMAaH3epe OrpaHHYeH TeM-
HepaTypoll BCKUNaHHA ee, 4TO IpU
HU3KOM JaBJIeHHH Napa B KoTJae H

POM.

1 — peaspaTtop NHUTATENBHOM
BOMbI; 2 —— BOZOBOASIHON Ten-
JN006MeHHHK: 3 — napoBOH MH-
TaTeabHBIl Hacoc; 4 — nuTa-
TeNbHbI 3JIeKTPOHAcCOC,

BHICOKOH HayaJIbHOH TeMmeparype

nHTaTeNbHONl BOAB (mocge Aeaspatopa 104°C) He nosso-
JIsleT OCYIIeCTBHTh AOCTATOUHO INyBOKoe OXJaXx[eHHe Npo-
JNYKTOB CrOpaHHsl TOIIMBA H YBeJHYHBAET HOTEPIO TemJa
¢ yxoaammumy razamu. [Ipn 3TOoM peKomeHlyeTcsi yCTAHOBKA
MEXAY Aea>paTopoM U BOASHBIM 3KOHOMalizepoM OXJaagute-
JIfl THTATENbHON BOJIbl IO CXeMe, NPUBEJAEHHOH Ha PHC. 3-7.
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an YCTAaHOBKe nepeji niTaTceJbHbIMH HAaCcOCAMU OXJIaAHTCs
JOJIXKHO YYHUTBIBATLCA JOIOJHHTEJBHOE COIIPOTHBJAECHHE, BHO-
CHMOe UM BO BCAaCbhIBaIOILYIO JIMHHIO MHATATEJbHBIX HACOCOB.

BoporpenHbie KorenbHbie

Has tengocHaG:KeHUsT NPOMIPEANPHATHH YHCTO BOXO-
rpefinbie  KoTeJdbHble NPHUMEHSIOTCS CPABHHTENBHO PeNKo.
OOblUHO KOTesbHbIE C YCTAHOBKOH TOJIBKG BOAOTPEHHBIX
KOTJIOB IIPHMEHSIOTCS JAJST TEMJIOCHAOKEHNs KUJIBIX MOCE/-
KOB, 3HAUMTEAbHO YAAJEHHBIX OT NPOMIPEANpPHSITHH H ro-
pooB.

a
IT: ; T
BK
§ 4 5

]

Puc. 3-8. IlpunuunuasbHas Tenjiosas CXeMa BOFOTPefiHO# KO-
TEJBHOM.

I — monorpefiHplfi KoTeJs; 2 — CeTeBOH HacoC; 3 — pelUHUPKYJASUHOHHBIA Ha-

coc; 4 — peryjsitop PEUUPKYJIHIHH; § — PerviasaTop TeMinepaTypul ceTenoii

BOJALI; 6 — BAKYyMHBII A€a3paTop TNOLMUTOUHOIN BOALI; 7 — OXJAaJHTEAL BLI-

napa jeaspatopa; 8 — BOZOBOLAHON TenNoOOMEHNHK:, 9 — Hacoc XUMHUECKH
ouMtieHHOI BoOALI; [0 — rasoBoasinoll aKexrop; I/ — pacxoaunti Gaxk: 12 —
HACOC CLIPOH BOAbl; /3 — BOAOBOASHON TenncoGMennuk; [4 — nepexkauu-

BalolHil Hacoc; I5 — GaK-aKKYMYyJASTOD UOATNHTOYHOH BOAWn: [6 — mOATH-

TOYHBIH Hacoc; [7 — peryasitop TeMIepaTyDbl XUMHUACKH OYHINCHHOH BOALI

nepef AeaspaTopoM; @ W O — mojada W BO3BPAT ropsdyell BOAbl OT MasyT-

HOTO XO03AfCTBa; 6 — cLlpas BOJAa M3 BOAONPOBOAA; 2 — o6GpaTHbI TPpyGo-
NPOBOA CETeBOH BOJHL.

Ha puc. 3-8 npeacrap/iena NpHHUMIINAABHAS CXeMa BO-
JOrpefHOH KOTeAbHOR 10 OAHOMY M3 BO3MOMKHBLIX BapHaH-
TOB. BBUAY OTCYTCTBHSI B KOTGJABION nmapa Aea’spalius noj-
NHTOUHOH BOABLl OCYILECTBJACTCS C NOMOLULIO 1€a3paTopoB,
pa6otaollux oA BakyymoM. Bakyym B jaeaspartopax co-
31aercs BOJAOCTPYHHEIMH 3xKeKTopamu 10.

Hauayumuwm pellenweM 1o opraHu3aiiMH oTcoca ra3oB
13 JeaspaTtopa SBASETCH VCTaHOBKA CNEeUHAJNbHBIX 3KeKTH-
pylomux HacocoB /2, Kak noxasaro Ha c¢xeme [J1. 9]
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[TocTynatotttas B feaspatop XHMHYECKH OUHIICHHAT BoAd
npeABapHTeJbLHO NMOZOrpeBaeTcs ropsdycli cetesod BOAOH L0
70°C B BoaosoIsinbIx nmomorpesatensix 8. [logorpes noanu-
TOYHON BOABI PeryJaupyercs aBTOMaTHUeCKHM KjaanaHom [7.
B neaspatopax nonazepxuBaercs pgapienue 0,32 ar, Koro-
pOMYy COOTBETCTBYET TeMIepaTypa HacwbilieHus ~ 70°C u,
CJIelOBATENBHO, NIPH NMOAOTPeBe moAnuTouHol Bousl 1o 70° C
BBIIOJNHSAIOTCA YCJA0BUA, HeoOXoAnMble a8 3PDeKTHBHON
aeaspaiyid. TemnepaTtypa ceTeBoit BOJALI 1A BLIXOAe H3 KO-
TEAbHOU PEryJHpyeTcsi aBTOMATHUECKH C NOMOLIBIO MCpe-
NMycKa PeryJUpyIOlLUM KJanaHoM 5.

B xorenbHON yCTAHOBJACHLI peUHpPKYJIALUOHHbBIE HACO-
CBl 3, KOTOpble ¢ IIOMOIIbI0 ABTOMATHUECKOrO Kjaanana 4
IOAAEPKHUBAIOT TEMIIEPATyPy BOAB INepe] KOTJIaMH COOT-
BETCTBEIO TPeGOBAHHAM 10 3alIUTE KOTJIOB OT CepHHCTOI
KOPPO3HH.

CoryiacHO HHCTPYKIHMHM MO 3IKCHJIyaTalHd BOJOTPEHHBIX
koToB {JI. 18] 1pn CXKHTAaHHM BHICOKOCEDHHCTBIX Ma3yTOB
TeMIIepaTypa BOJAbI lepell KOTJ1aMi HOJXKHA MNOAACPKHBATD-
cst papuoit 100—110°C.

[Toanutka TemIoCeTH, UMEIOUled HenocpeJCTBeHHBIA BO-
nopasbop Ha Tropsidee BOJOCHAOKEHHe, OCYyLIecTBJsSeTCs
NOANUTOUHBIMH HacocaMu [6, 3aGupalomMMH BOAY H3 aKKY-
MYJSTOPHBIX 6aKOB, KOTOpBlE HaKalJUBAIOT BOAY B HePHOMLbI
BONOpa36opa MeHbIle CPeJHECYTOUHOTO H OTHAAIOT JOIOJIHH-
TeJbHOE KOJHUECTBO BOJBI B CeTh, KOrJa Bogopasdop 6oJb-
e CPelHECYTOUHOTO. YCTAHOBKA aKKyMyJAsaTOpHBIX OaKos
1mo3BoJsisier padoraTh OOOPYAOBAaHHIO YCTAaHOBKH TOPSAUYEro
BOJOCHAGKEHHSI ¢ NOCTOSIHHOH CPEeAHECYTOUHOH Harpyskof,
uTO SIBJAsieTCs: Haubosiee SKOHOMHYHBIM.

Ceipas Boma, moCTynawollasi Ha XHMBOLOOUHCTKY, TIpef-
papureapino nogorpesaercs ao 20°C B BOAOBOASAHOM II0J0-
rpeBaTeje [Jsi MPeLOTBpAlleHHs] KOHJCHCAllMU Ha Tpy6o-
NpOBOAAX H dlllapaType XHMBOAOOUUCTKH.

Buimap measparopa 0XJaxjaaercs B TelJ0OOMEHHHKe 7.
Besi annmapatypa. MOAINUTKH TeIlJIOCETH DPAacCUMTHIBAETCS Ha
cpelHeyacoBOM pacxol BOAbl 332 CYTKH C MaKCHMAaJbHBIM
BOJAOpasbopom.

CMellaHHble KOTenbHble

YeraHoBKa B KOTEMbHBIX OXHOBPEMEHHO MADOBBIX H BO-
JOTpeiffHbIX KOT/IoB OblBaeT HyXXHa B Tex Clydasx, KOTa
oTONUTebHAs HATpy3Ka NOTpebHTE/]sl 3HAUHTENbHO IIPEBOC-
XOMHT MPOU3BOACTBEHHYIO HATPY3KY.

57



OtonuretpHast Harpyska sijsiercss cesonnoit (oToflfe-
HHEe M BEHTHJALMS B OTONUTEIbHBIH IEePHON), NO3TOMY yCTa-
HOBKa 6oJiee JOPOrUX INapoBbIX KOTJIOB H 0OOpPYyROBaHHf
BOJOHarpeBaTe/bHOH YCTaHOBKH K HHM CleldadbHO AJA IO-
KDBITHS BCeH TEIVIOBOH HATPY3KH (IIPOM3BOACTBEHHOH H OTO-
nATeabHON) 0ObiuHO HepentabesnbHa. Ce30HHYIO OTONHTE/b-
HO-BeHTH/JIANMOHHYIO HArpy3Ky Ilefgecoof6pas3no MOKPHIBATh
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Puc. 3-9. MpunuunuanbHas TeoBas CXeMa KOTENbHOH CMeIaH-

HOro THIA.

I — napoBoit Koten; 2 — BOHOrpefHBI KoTes; 3 — neaspaTop NHTATEJbROI

BOJB; 4 B 6 — NapoBOASIHBHIE NOJOFpeBaTeNH; 5 — Aea’paTop MOANHTOUHON

BOABI;, 7 — OXJaAUTeNb NOANHTOYHOA BoOIbI; 8 — mepeKauuBaloulHii Racoc;

9 — KoHIeHcaTHbllt 6ak: /0 — mUTaTeNbHBbI HacOC MAaPOBBIX KOTAOB: /I —

moporpenaTenb ceTeBoR BOJRI; 12 — ceTeBOR Hacoc; /3 — MOANMTOMHBLIN Ha-
coc; 14 — peuupPKYJASIMHOHHBIE HacoC BOJAOrpeHdHBIX KOTJOB.

OT BOJOTPeHHBIX KOTJOB, a KPyNJIOTOZHUHYIO NapOBYIO Ha-
Tpy3Ky TeXHOJOrHYeCKHMX norpeburesell — oT mapoBLIX KOT-
jgos. Harpyska ropsivero BOAOCHaGXKeHHS JIETOM OOBIUHO
NOKPBIBaETCAd TaKXKe NMapOBBIMH KOTJAaMH.

Bosmoxubl BapHaHTH yCTaHOBKM BOZOTDEHHBIX KOTJIOB
U3 pacyera MOKPBITHS TOJbKO IHKOBOH OTONMUTEJBHOH Ha-
TPY3KH, T. €. NOJH HArpy3KH, npesumaromen CpPENHEeOTONH -
reqasnyio [J1. 9]

PasgenbHoe TensocHaGKeHHe IO mapy ¥ ropsidefl Boge
ocobenno adpdekTuBHO npH paGoTe HApPOBHIX KOTJIOB Ha
TBEPAOM TOIJIHBE U BO3MOXKHOCTH HCIOJIb30BAHHS rasa HJd
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MasyTa s BOJOTDefiHbIX KOTJIOB MOJHOCTbIO MJH B ITHKO-
Bo#l uactu Harpysku. Ilpu sToM ycraHOBKa BOmOrpefiHBIX
KOTJIOB JaeT SKOHOMHIO KallMTaJdbHbiX 3aTPat W COKpallaer
JKCH/AyaTaUHOHHble pacXojbl TaKkKe IO X035UCTBY TBEPHOTO
TOILJIMBA W LLjakKoszosoyjrajedus. [lpuHuunuanbHast cxema
CMEIIAHHOH KOTeNbHOU NpuBeneHa Ha puc. 3-9.

PexomMeHgauuu no BeiGOpYy THNa KOTEeAbHOH
M o60OpYydLOBaAaHNSA AJNS HeeE

Bo pcex caydasix, xorza BRIOOp THIIA KOTeJbHOH ycTa-
HOBKHM He [pelonpejfensercs BHEUIHUMH (akTopaMu, T. €.
COOTHOUIeHHeM NapoBO# M OTONHUTENBHOH HATPY30K, BbiIe-
JSIeMBIM TOIJIMBOM M pacrnoJaraeMbiM o0opylOBaHHEeM, H
BO3MOXKeH BbIOOpP [BYX UM 6oJice BaPHAHTOB YCTAHOBKH,
OKOHUYATe/bHbIH BbIOOD ee caefyeT NPOU3BOAMTD HA OCHOBA-
HUHM CONOCTABUTEJIbHOTO TEXHUKO-2KOHOMHYECKOTO pacueTa
{J1. 23].

Buibop uucaa W eJMHHUHOH MOLIHOCTH KOTJIOB IIPOH3BO-
OUTCS Ha OCHOBAaHMM pacueTa TENIOBOH CXeMbl IO TPEM pe-
JKUMaM: MaKCHMAaJbHO-3UMHeMy, IIpH cDejHel TeMIeparype
OTOINHTEJbHOTO ce30Ha u Jetuemy {JI. 16].

Ilpu BrIGOpe NApOBEIX M BOLOTPeHHBIX KOT/JAOB HYXKHO
CTPeMHTBCA K BO3MOXKXHOMY VKPYHMHEHHIO CIMNHYHOH Napo-
IIPOM3BOAUTENBHOCTH (TEIIONPOU3BOAUTENLHOCTH) UX, HCXO-
sl M3 HOMEHKJATyphl BbilyckaeMmoro OO0ODYAOBaHUS, MNpH
cobaronenuy caenyiomux npasud [J1. 16}

B KOTeJBHBIX YHCTO OTONUTENbHBIX C NAPOBBIMH HJIH BO-
JOTPEAHHMM  KOTJaMH  MAaKCHUMaJdbHO-3UMHAA Harpys3kKa
JOJIXKHA TOKPBIBATLCS BCEMM YCTAHOBJEHHBIMU KOTJaMu 6e3
pesepBa. B KoTe/JbHBIX NPOH3BOJACTBEHHOTO H OTONMUTENBHO-
NPOM3BOJACTBEHHOTO  HA3HAYEHHA  MaKCHMAaJbHO-3HMHSS
(pacueTHasi) HAarpyska JOJIKHA NOKDBIBATbCS BCEMM YCTa-
HaBIUBaeMbIMH KOTJaMu 6e3 pe3epBa, HO IIPH aBapHiHOM
OTKJIOYEHHH CaMOT0 MOIIHOTO KOTJa ocrasliuuecs B pabote
KOTJIB JOJMKHB 06ecrneydBaTh MaKCHMAaJbHO-CYTOYHYIO OT-
Jauy napa d ropsgefi BOJbl Ha TEXHOJOTHYECCKHe HYKAbI
(c yueToM Ko3(p(PULYeHTA OAHOBPEMEHHOCTH), OTONHUTEADHO-
BEHTHJISIIIMOHHYIO HArpy3Ky, COOTBETCTBYIOINYIO CpepHeH
Hapy»XHOH Ttemneparype HaunboJee XOJM0AHOrO Mecdua, H
pacueTHYI0O HArpy3Ky N0 TopsiueMy BOJOcHaOXeHuw. Pe-
3€PBHBIE 11ADOBBIE KOT/Hl YCTAHABAUBAIOTCSA B HCK/IIOUNTEN b
HBIX CJayyasx, Korjga N0 YCJAOBHSIM INIPOM3BOACTBA HEIONYy-
CTHMO Ja)e KPaTKOBPeMEHHOe COKpaHlCHHe Mojaud [apa.
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Bojaorpeiinblie KoTanl BhIOMPAIOTCST MO MaKCHMaJdbHOM OTO-
[IMTEJbHON HaTpPysKe C YUeTOM pacxoia BOjbl lla ropsuee
BoZoCcHaOXeHue, JleroM Harpyska Io ropsiuemMy BOZOCHa0-
JKEHHIO MOXKeT ITOKPbIBATBCSI HAPOBBIMH KOTJIAMH, €CJAU 3TO
He TpefyerT yCTaHOBKH MONOJHHUTENbHBIX MApPOBHIX KOTJIOB,
[IpH COXPAHEHUH B Pe3epBe OJHOTO KOTJA.

Ilepepox Jsertuelt Harpyskn I'BC una naposele KOTJIbI
ocBo6oXaaeT 0T HeoOXOAMMOCTH HepxkKaTb JleToM B paborte
BOJIOTPEHHbIE KOTJBI, KOTOpble NpH MaJjoil sarpyske pabo-
TAlOT HE SKOHOMMUHO.

Tak kak npu BLIGOpe TMAPOBLIX KOTJIOB COOTBETCTBEHHO
3aBOJICKOH HOMEHKJIAType YacTO IOJydYaloTCst 3amachi 1apo-
BOU MOILHOCTH, TO AJS UCIOJb30BAHUS WX B KOTEJbHOH MO-
ryT OLITH YCTAHOBJIEHBI MOZOIPEBATENU CETEBOH BOJBI Tepea
BojloTpefiHBIME KotstaMu. [loforpeB Bojbl A0 IOCTYIJICHUA
ee B BOJOrpeHHble KOTJBl COKpAlllaeT pPenHpKYJIALHIO U,
CJ€I0BATEIbHO, YMEHBIIAET PACXOH JEKTPOIHEPIUH Ha CoO-
CTBEHHBIE HYKJABl KOTEJbHOH.

BcnomorartenbHoe 060pyioBaHHe KOTEJbHbIX — jeaspa-
TOpHl IIHTATeNbHOH M IOANMHTOWHON BOJbBI, MUTATEJNbHBIE Ha-
cocbl, MOJAOrpeBaTeTH CeTeBOH BOAbI, 9KOHOMAaH3ephl, TATO-
IyTbeBble MAalllHHBL, 30J0YJOBHTEJNH, ALIMOBble TPyObI
U np.— BbHIOHpaeTcss Ha OCHOBAHHH MAHHBIX [APOBOASHOTO
fajsaHca KOTeJbHOH, a TakKiKe TeNJOBOTO M a3pOJHHaAMHUe-
CKOT'O PacyeToB KOTeJbHBIX aTpPEraros.

PykoBozsilline yKasasHusi mo BBIOOPY BCIOMOTATENbHOTO
GS0pyNOBaHHsA KOTeJbHBIX ycTanoBok cm. {JI. 15, 16]. Bo-
[IPOChl KOMIOHOBKM OBOpyAOBaHHA KOTEJIbHBIX PACCMOTpe-
Hbl HHXe B TJ1. 9.

3-4. METOAMKA PACYETA TEMNOBLIX CXEM T3L, M KOTESbHBIX
1. Pacyet Tennosoit cxemb TIL

Pacuet TengoBol cxembl 1211 Boinmosusercst LJs COCTaB-
Jenysi naposoro GasaHca ee, IO3BOJSAIOIMIETO OHPENEANTDH
noTpesIy0 MOLHOCTh HAapPOBLIX KOTJOB M NPOBEPHTHL lieJc-
coo6pas3tocTh U 3PPeKTHBHOCTL HPHHATLIX K YCTaHOBKe
Typ6Gorenepatopos (TypGoreHeparopbl BhIOMPAIOTCS TPH CO-
cTaBJAeHUHW TemIoBodl cxembl T3l cOOTBETCTEEHHO 3a1aH-
HBIM TEIJIOBBIM HArpyskam).

Kak BHAHO M3 PacCMOTPEHHBIX TeMJIOBBIX cxem TIII
(cm. prc. 3-1 u 3-2), CBeXHH nap KOTJOB 11eNOCPCACTBEHHO
HCTOIb3YeTCst TOMAbKO Typbunamu u POY u, creroBaresib-
HO, JUISl BbifiBJeHHs MOTPeGHOCTH B HEM HYXHO PaccyHTaTh
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pacxon napa Typbunamu u POY. Pacxox napa rypGunamu
OTpEeNEeJACTCs Pas3BUBaEeMOl HMMHU MOILHOCTBIO # OTGopOM
13 HUX napa AJds BHEWIHHX moTpebuTened U COOCTBEHHbLIX
Hyxa TIL.

[Tlpu BuiGOpe TypOuH Axa npoMbiiIeHHbix TILL Heo6-
XOJAMMO CTPEMHTBCST K Haubojee MOMAHOM 3arpy3Ke pery/id-
pyeMbXx OTGOPOB M HAHMeEHBbIUEMY TIPOTIYCKY Tapa B KOH-
AeHcaTopbi TypOuH.

Pacxon cBexero iiapa TypOHHAMH JOJIKEH ONperensTh-
€5 NO 3aBOACKHM JMarpaMmaM pexXHUMOB, ITPeICTaBJSIOIIHM
co60ofi 3aBHCHMOCTD

DT =[(Nur n ZDors) (3-3)

M YYIITLIBAIOLLUM pereHepanuio (HoAorpeB KOHIAeHCATa H IIH-
TaTesnbHO# Boabl). Pacxox nmapa Ha POV onpejensercs
C Yy4eTOM BMPbICKA OXJamIaeMOH BOJbL

Pacyer rensioBofi CXeMbl BBIIOJNHSACTCA AJAS YeTHIpex Xa-
pakTepHbix pexkumoB paborst TILI, koTopEHE ONpENeafIOT
BLIGOP OCHOBHOIO M BCIOMOTATeNbHOrO 06opynoBanus. Mmu
ABJFIOTCA:

I pexuM — MakCHManbHO-3UMHHH, COOTBETCTBYIOUIUH
HauHH3LWeHd pacieTHON TeMIepaType HapYXKHOTO BO3JAyXa.
DTOT peKuM ONpelessieT MaKCHMa/abHyl BbipaBOTKy napa
TILl u, ciaemoBaTelbHO, CYMMapHYI0 MOILHOCTL VCTaHAB-
JuBaeMbIX KoTJ0B. OTOMUTELHO-BEHTHISIMOHHEbIE HAMDY3KH
H Harpysku IO TeXHOJOTHUYECKOMY Iapy B 3TOM peXHMe
IPHHUMAIOTCA MAaKCHMaJbHBIMY, Harpy3kKa Dopsauero BOJO-
cHaGKeHnst — CpeHeuacoBON 3a Heaesno.

[l pexxum — pacueTHO-KOETPOJbHBIA. JTOT PEXKHM COOT-
BeTCTBYeT cCpefHell 3a Hanbosee XOJOIHLIH MeCHAl TeMie-
paType HapyxKHOTO BO3JyXa # TPOCUHTBHIBaETCA IIPU YCJIO-
BHH aBapUIHON OCTaHOBKHU OJHOIO HauboJjiee MOLIHOTO KOT-
aa TIIL Ilpn 3ToM <OIJIaCHO HOPMAaM TEXHOJOTHUYECKOTO
IPOEKTUPOBAHMST  3JEKTPOCTAHUHE  AoJXKHB  obecme-
YHBATHCH:

1) makcumanbHo-IIuTeNbHAST OTAavya llapa Ha ITpoHs3-
BOJCTBO;

2) cpenmnsas 3a HauOoJjiee XOJONHBIH Mecsll OTnaua Ten-
Jla Ha OTOl/eHue;

3) ©pelHeCYyTOYHHIH pacxcl Telja Ha CaHTeXdudecKHue
HYXKIbl  (mas  ropsiuero  BOAOCHaOXKeHHUs — CpelHeHe-
NeNbHbIH) .

Hast 31ekTpOCTaHINI, HMEIOINX CBSI3b € PaHOHHOMN HEp-
FOCHCTEMOH, JIONYCKAeTCsl CHUXKEHHe NpH 3TOM BbIpaboTku
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snekTposHeprun Ha 10%, a Ha H30JAMPOBAHHBIX CTAHIHAX
BbIPAOOTKA 3/JEKTPOIHEPDHU AOJKHA 06ecneunBaThCa B mpe-
IeJax JONyCTHMOTO perysiHpOBaHHsl Harpys3KH.

Il pexum ompeaensieT YUCAO0 ¥ EIUHHYHYIO MOIIHOCTH
ycTaHaB/auBaeMblx Ha TILl kKoTe/bHBIX arperaros.

III pexkuM — CpeaHeOTONUTEAbHBIA. DTOT PEKUM PaACCUH-
ThIBAETCA JAJIsI CpeAHel 3a OTONMUTE/NbHbIH Ce30H TeMmiepary-
pe HapyzKHOTO BO3AyXa U SIBJISETCS OCHOBHBIM [J151 BHIGOPA
MOIIHOCTH TypOOoreHepatopoB. Kak ykasano Bhbille (CM.
§ 3-1), B 5TOM pexkuMe Harpyska 1o mapy, pacxoayeMoMy
Ha remsoduKanuio, npuHUMaeTcss paBHo# 50% Makcumanb-
HOH, a HarpyskKa CHCTEMBI, [OpSYerc BOJOCHAOKEHHA —
cpelHeH 3a HepeJo. Harpysky 1o pacxoiyemMoMy Ha TeXHO-
JIOTHIO Nnapy cjaelyer NPHHHMATh MaKCHMaJ/bHO-4YacOBOH 3a
CYTKH, ecau rpaduk norpeljieHHd 3TOrO napa MMeeT Ko3(-
dbunueHT CcyTOouHOH HepaBHOMepHocTH He HuxKe 0,85. Ilpu
6osibliell HepaBHOMEPHOCTH NMOTPe6IeHHS TeXHOJOIHYECKOTO
Hapa WJH TPOAOJIKHTEIbHOCTH MOTpeGJaeHHsT ero MeHee
24 4 B cyTkH (Hampumep, paborta morpeburtens B JBe cue-
HBl) HArpyska mo napy (AJs TeXHOJOTHYeCKHX HYXKJ) NpH-
HUMAaeTCss MaKCHMaJ/JbHO-1aCOBOH HJH cpelfHell 38 CyTKH (3a
pabouee Bpemsi noTpeburess).

Ilpu BriGope TypOnH MO MAKCHMaJbHO-YaCOBLIM 32 CYTKH
oT0OpaM TeXHOJOTHYeCKOoro napa n gakrudeckoit pabore uX
B TedeHie CYTOK ¢ OTOOpaMu MeHee PacUCTHLIX HMeeT Me-
CTO NEepepacxoj CBekKero mapa, Tak Kak 3KOHOMHYHOCTb pa-
60THl TYpOUH npH Heporpyskax orfopos mapaer. OcobeHHO
pPes3kKo 3TO CKasblBaeTcs Ha TypOUHAX € IPOTUBOLABJEHUEM.
ITpu BeIGOpEe TYypOUH 1O CpeaHecyTOUHRIM oT6OpaM mapa
WM cpeiunM 3a pabouee ppeMsi HMeEeT MeCTo Pelylupo-
BaHUe CBEKENO napa B 4achl MOTPeBJeHHs TeXHOJIOTHYeCKO-
ro mapa Bbiilie cpepdero. Ilpu sroM cHuKaencs BeIpaboTKa
3/IeKTPOIHEPTHH Ha TEeNnJ0BOM norpebjaeHnd, YTO MPHBOIHT
K Iiepepacxojly CBEKEro napa H, C/1el0BaTeJ]bHO, TOIIWBA.
BriGop Toro MM APYroro paiueTHOIO PEKUMa B 3THX CJY-
yadgx NPOM3BOTMTCH HA OCHOBAHWH NPUKHAOUYHBIX COIOCTA-
BUTENBHBIX TEXHIKO-3KOHOMHUecKUX pacyetoB. OxHako BHI-
NOJIHEHHE TAKHX PacuyeToB MMeeT CMBICA JHIb B TOM CJy-
uae, eCay Pas3HULla MEXKAY MaKCHMaJbHO-4acoBOH M cpea-
HEeCYTOUHON Harpy3KaMHd [0 TeXHOJOTHYeCKOMY Tapy npen-
ompejessier H3MEHEHHe THIA HJAH MOIIHOCTH BHIGHpaEMbIx
TypOoresepaTopos, YTo AajJ£K0 He BCerAa NPOHCXOAHUT, Taw
Kak HOMEHKJaTypa TypOoreHepaTupoB, BLINYCKAEMBIX I[O-
MDBIIJIEHHOCTBIO, OrFpaHuyeHa M He BCEerja MOXHO Nofo-
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6paTb THI MalldHBl C BEJIHYHHOU NPOM3BOACTBEHHOIO 0TGO-
pa, CTPOr0 COOTBETCTBYIOWIEH pacueTHOMY (pacXody ero.

Ecau BhiGop pacueTHOH HADPY3KH 11O TEXHOJOTHUECKOMY
napy (MakcuMaJbHO-4acOBOM HJIM CpelHel 3a pabouee Bpe-
Msl) He npegomnpejeisier Bpr6opa Tuma M MOHIHOCTH TYypOO-
TeHepaTopOB, TO 3a PaCYeTHYIO HATPY3KY Hal0 IPHHHMATD
MaKCHMaJbHO-4aCOBYI0 38 CYTKH. :

IV pexum — jerHuil, xapakrepusymolui co6oll padory
TOLl mpH OTCYTCTBHHM OTONHTENBHBLIX Harpysok. Harpyska
710 TeXHOJIOTHYecKoMy napy B IV pexyMe npuHHMaeTcsd Ma-
KCHMaJ/bHO-CyTOYHAsA, a [0 DopsueMy BOLOCHAOXKEHUIO —
CpeHsAs 3a Heleio.

Jas 3akphITHIX cucteM Harpysky I'BC mamo nmpuxumMath
B I pexxume maxcumanbhofi, a Bo 11, 11l u IV —cpeaneit za
HezeJo.

PacuerHbie TeMIepaTypbl Hapy:KHOMO BO3ZyXa IJd Xa-
PaKTepHBIX PEKUMOB OTONUTENbHOIO fIePHOLA ONpPelesasIoT
Csl M0 KJAuMaToJorHYeckuM Tabauumam [J1. 4].

Has yno6cerBa pacuera TEIJIOBOH CXeMbl CjaellyeT pasje-
JITb €r0 Ha TpH uacrd. PaccMoTpum KaxKiayilo U3 HUX B IIO-
psiKe NMOCAEIOBATENbHOCTH BBHIOJHEHHS.

IlepByo 4acTb cocraBisieT pacyerT PAaCXOZOB lapa BHeLI-
HUMH NOTpebHATeNAMH, K KOTOPbIM OTHOCATCSA: MPOHU3BOACT-
BeHHbie MOTpeOHTeIN TMapa U Topsuell BOJLI, TelnaopHKalH-
OHHBEIE YCTAHOBKM M YCTAHOBKHM DOPSTIEr0 BOJLOCHAGKEHHUS.

Bropas 4acTb COCTOMT M3 TOZCYeTa PacxOLOB Napa Ha
co6cTBerHble HYKAbl TOL (measpaTopbl MHTATENBHON BOAHI
KOTJIOB, NapOBOAsSHbIe TONOTDEBaTeNd HH3KOTO AaBJIEHHSA,
napoBOJsiHble TOJAOTPeBAaTeNN NUTATeNbHOH BOJXBI BEICOKOTO
IaBJjeHus) W mojAcuera norpeGHOR BLIPAGOTKH mapa KOT-
JIaMH.

B rTperbeli, 3aKI0UNTENBHON, YaCTH pacyera COCTABJISNET-
csi maposoisnoi Oananc TIL, xapakTepHsyOUMH Temno-
Byi0 paboTy CTaHLMH B TeYeHHe BCEro Ioja.

Jlos TennoBbIX cXeM npoMbinieHHbX T pexomennyer-
Cs METOJ pacuera ¢ MOMOUIBIO AUAarPaMM pEXHMMOB Mapo-
BEIX TypOMH TO IIPeABapUTE]bHO 3aJaHHOH BeJHUHHE CYM-
MapHOH NapolpoU3BOAUTENBHOCTH KOTIOB D'y, M0O3BOMSIO-
IMui ¢ HauMeHbIIENl 3aTpaTofi BpeMEHH TMOJNYUYHTb BCE
HeoOXoaMMble pacueTHble Bejuuuunt {J1. 17]. Ilaponpousso-
JIUTEJIBHOCTD KOTJIOB, TIOJNYYeHHYIO H3 pacyera nepBOro mnpH-
6/IMXKEHHs], CPaBHUBAIOT C NPelBAPUTENbHO IPUHATOH BeJH-
yuHot D'k, M ecaH pacxoxkJeHue HX GOJblle ZOTYCTHMOTO,
TO ‘pacyeT MOBTOPAIOT, KJIaldd B OCHOBY 3HaueHue Dy, moay-
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yellHoe B pesy/ibTaTe pacuera mnepBoro npubanxenns. Tod-
HOCTb pacyera, TPOU3BEAEHHOIO TAKHM METOIOM, 3aBHCHT
OT uucjaa nocaeA0BaTeabHbIX Npubadkenud. [lpakrudecku
NpU pacyeTax TEMJOBbLIX CXeM IpOMbIILIeHHBEIX TIIL Brmomie
JAOCTaTOYHO IIOAYYHTb CXOJAMMOCTb PACCUHTAHHBIX BeJHUHH
C mpeJBapUTE/JbHO IPHHATHIMU B NIpefenax 2—3%, uto npu
H3jaraeMoll HuXe MeTOJHKe paciueTa AOCTHraeTcs IocJjae
OHOMO HJH JBYX NOCJAEA0BATE/BHBIX MPUOJIHKEHHH.

Pacuer Bpimoausiencst napasaedbHo 1Js BCeX deTLlpex
peAKHMOB ¢ npuMenendeM TaGJHYHOR (OPMBbl 3aHiCH, Kak
110Ka3aHO HUKe (CM. I D).

MNoacuer pacxofoB napa BHEWHHMMM NoOTpebHTEnaMM

[Ipn BuiGpanubix TypbuHax u Tenmosoi cxeme TILL (uro
npejulecTByeT pacueTy TellIOBOH (CXeMbl) :pacxoipl iapa
BHEIIHHUMH MPOU3BOJACTBEHHBLIMH HOTPeOUTEAAMH HPHHAMA-
JOTCSl HeNOCPeJCTBeHHO MO TabJHlle TeNJOBBIX Harpy3ok
T211L (cm. . 2).

Pacxon napa tenno¢uKaunoHHOH ycTaHOBKOH (mojorpe-
BaTeJH CeTeBO# BOJALI, MOATUTOYHBLIH Mea’PaTop U Maposo-
OAHBIE NOJONPeBATENH) ONpelessieTCsi PacueToM.

Harpyska cereBbiXx moporpesartesell ompepensercs U3
ypaBHeHHd TemjaoBoro OansaHca TeMIOMHKAUHOHHOH CH-
CTeMDbl.

Pacxog Tenga TenJoduUKauUUOHHOH
YCTAHOBKOM

Qr.y=Qor+ Qr.s+Quor = Quomn+ Qe.m, T'kanrf4, (3-4)

rae Qor — TEIJIOBAS HATPY3Ka CUCTEM OTONJMEHHS W BEHTH-
asauuy, I'xaal;
Qs — TennoBas ‘Harpy3ka Topsuero BOAOCHaGKeHHS,
T'kaalu;
Quor — TIOTEPH TeNJa C YieUKAMU BOMAB U OXJaXKICHHEM
TeNJ0NPOBOAOB, [ Kaal4;
Quonz — TEILIO, BBOAUMOE B CHCTEMY C TOAMUTOYHOH BO-
noit, I'kanlu,
Q¢ — TENNO, BBOOMMOE B CHCTEMY 4epe3 IIOBEpXHOCTH
HATpeBa CeTeBEHIX NojorpesaTtenedl, [kanr/4.
Pacxoag BOJAB Ha ropsiuee BOAOCHabGXKeHHE
(3mech W HHXKe TeNIOEMKOCTH BOIbl TIPUHATA DABHOH ejnH-
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Hule)
G — Qr.vnl / ’ =
f.e tre—1ixs’ Mm%, (3 3)
rie frp U fxp-——TeMIepaTypa ropsiveli BoOHbl, OTAaBaeMOM
notpebureIi0, ¥ XOJOIHOH, mMoCTymnawlied
B cuctemy, °C,

CyMMapunuil pacxoa MOATHUTOUUON BO b
C ydeToM YyTeuexK INPH OTKPBTON cucTeme

Gnonn:Gr.n+ Gy'r, /4, (3'6)

rae Gyp — yreuxka BOJBl U3 TEMJOCETH, T/4.

Yreuxa TemsocetH mpuHuMmaerca pasHod 0,5% obvema
BOJALI B TPYOOIPOBOJAX TeIJIOCETed C yyeTOM HeNoCpeacT-
BEHHO MMOJK/IIOYEHHBIX K HUM MECTHBIX OTONHTENbHO-BEHTH-
JSHOHHBIX CHCTeM TIoTpeduTesedfA—+} [%,5!/

[Ipu oTCYyTCTBUU HAHHLIX O NPOTSKEHHOCTH H AHAMETpS
TPyOONPOBOAOB TEIJIOCETeH COTIACHO PEKOMeHAAUUAM HH-
CTHTYTa Teno31eKTPONpOeKT 00BeM TENJIOCETH MOKHO OIl-
peReasTh, HCXOAS M3 NPUBOAUMBIX HUXeE YIeJIbHBIX 06beMO3
BoAbl Ha | I'kas morpebaseMoro renia.

Ilpu jpacnonoxenun TILL 3a yeproii ropoaa, moceska
WM IPOMIPEATNPHATHST 00beM BOABl B COeTHHUTENbHBIX Ma-
rucrpansax mexay TOLL u rpanuueli miaowanku norpedute-
JIs TOACYHUTHIBAGTCA MO (PAKTHUECKON TPOTSKEHHOCTH I10-
Laionlero ¥ 06paTHOrO BOZOBOILOB M MX juamerpaM. Ofbem
BOJbl B HApY:KHBIX TPYGOMNPOBOLAX, PACIONOKEHHBEIX B Yep-
Te TOPOAa, MoCceaKa HJIH MO AKY TPOMIPEANPHSITHA (Kpo-
Me obbeMa préonpOBozLOB BHYTPH 3113Hm1) NOACYHTHIBAET-
Cst 110 yAEJIbHOH HOpMe.

O6beM HapyXRHBX TenaoBLX ceTel

VHap H H + Q AH s M 3, (3'7)

H(VIJ’[

re QP

MUT

u Q° — pacuerHbie TENIONOTPeGIRHS KHUIbIX 3aHAH
u npoMnpeanpuatuit, I xarl4;

Ay B Ay np— YAeabHbie 00BEMbI HAPYKHBIX TejioceTel
KHJBIX COOPYXKEHHH H IIpOMNpeAtpHATHI,

M*[[Kaa; IpUHAMATD [JI51 XKHJBIX COOPYHe-

Huil  ropoaoB: Ay ==10; ana 1nccenxkos

Ay = 12; ans npomupeanpuatait Ay pn==8.
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O6bem TpyGonpoBoxoB BHYTPU 31ahuil TOACYATHIBAGTCH
aHAJOTHYHO B 3aBUCUMOCTH OT XapakTepa TemJoBoil Ha-
TPY3KH.

YiaenpHbll 06beM BHYTPEHHHX TpPyGONPOBOAOB CJAELYET
NPUHHMATD CAETYIOUINM:

Fopoda u noceaku

1. Oronnensie Xublx u OOWeECTBeHHBIX 3jaunii A =
=33 n*/lkaa.
2. Bearusauns ofLECTBEHHBIX 3AAHUEH AE m::6,5 »m*(Kaan.

i1 pombiuwinennole npednpusmus

1. Oromnsenvie  a1MHUHUCTPATHBHO-XO3SHCTBEHHBIX — 3[AHUH
H OLITOBHIX TOMel[eduil

AT ==30,0 x#*/kaax.

B8, 0LIT

2. Oronnenne u BeHTUJISANAS TIPOH3BOACTBEHHBIX TTOMCIIEHHAH

A% =90 u*/I'raax.
BT

Tenno, BHOCHMOE B CHCTEMY
C DOANUTOYHON BOgOH

Quonm———Grnogm tnogm'lo_sy Fl{a./l/l{,, (3'8)

rae tyopn — TEMOEparTypa nojuutoyHoit Bomel, °C.

TennoBas Harpyska CeTe€BbH X
moxorpeBateJein

Qen=Qry—CQuons, ['kas/u. (3-9)

Pacxoa mapa Ha MUKOBBH CeTeBOH
MoNOTpeBaTEND

_ Quacl0 o
DH.H— (irp-"f}()'f] ’ m/tt, (5 10)

rae Qn,n*TeH.HOBaH Harpyska NHKOBOIO noaorpeBaTeJm,
T'xanlu;
irp — 3HTAJBOUS TpEIOLIerc Iapa, KKat/ke;



{x— 9HTaJbN{sl KOHAEHCATA TPEOLleTo mnapa, BbIXO-
ISALIEr0 13 IOJONpeBaTelsl, KKaa/Kke,

1 — KO3 (DUIHEHT, YUUTHIBAIOIIUA TIOTEPIO Temja Io-
JorpeBaTesieM B OKPYXKalOWYIO Cpeay; NIpHHH-
MaTb paBHbIM 0,98,

BeanyuHa Qun onpelensercss Kak pasHOCTb MY MOJ-
HOM TemJOBOH HATpPy3Kol ceTeBbIX HojorpeBaTtensit Qen #
TENMOBOH HAarpysko#l OCHOBHBIX ToxorpeBatened Qor.

Pacnpenenesgne MakCHMa/jbHOH Tem/I0BOH Harpy3Ku ce-
TeBBIX NOJOrpeBaTesNefl MeXJy NUKOBBIM M ‘OCHOBHBIMHU IIO-
JOrpeBaTeNIMH IPOH3BOAUTCS, UCXOAS M3 PACnoyaraeMoro
KOJHUeCTBa OTOOPHOIrO mapa ¢ JAaBiaenumeMm 1,2—25 ar.
[lpakTuueckn 3Ta 3agauya pelraeTcs € MOMOIIBIO MPUKHUIOU-
HBIX PacueTOB, HCXOAA M3 MAaKCHMAaJbHO RO3MOXKHOTO IOAQC-
rpeBa CeTeBOH BOJABI B OCHOBHBLIX NMOJOCPeBaTedsAX:

Qun=Qcu—Qom [kan/u. (3-11)

Pacxopn napa OCHOBHBIMH CeTeBbIMH
nmoagorpeBarTedqaMHu

Qen— Qun— Qﬁn

D, =
o (il‘p—‘.%n) n

, mfa, (3-12)

rre Q:'“—— TemJIo, TIOCTYMAIlIee B OCHOBHBIE CETeBble IOA0TPe-
BaTeNd C KOHJEHCATOM H3 IHKOBBLIX IIOAOTpeBa-
tesnet, raafu;
7" — sHTaNBNKS KOHIEHCATA OCHOBHBIX NOJOrpeBaTelefl

(konrencar NEKCBLX LOJOTpeBaresed, Kak NpaBuso, cEpacwi-

BaeTcAd B OCHOBHblE nojorgesare/id; B NODPOTHBHOM ciydae
Q" =0), xraalKe.

K

Tenno xowgeHCaTa NHKOBHX mMopoTrpeBarejed,
OTjaBaeMoe B OCHOBHBIX NOJ0TpPEBATENAX

Q' =Dy (8" —1" )10-*, I'raa/4, (3-13)
rae Dy p— pacxoa mapa THKOBBIM TIOJOrpeBaresieM, m/4;
7" — sHTATIBTIHA KOHIEHCATA HHKOBBIX MOAOrpeBatedefi,
KKan[Ke.
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Pacxoa Napa Ha peaspaTop NOANMMUTKH

mju, (3-14)

tioxn — txo N
(frp — tx0) 7’
rje tyo — TeMIeparypa XHMHYECKH OUHIUEHHOM BOJBI, N0JAa-

BaeMOH ‘B MOATHTOUHHH Aeadpatop, °C.
[®Popmysna (3-14) He yuMTBIBaeT pacxola mapa Ha BeHTHJIA-
LU0 NeaypaTOPHOH KOJOHKH (BBINAp) BBULY He3HauuTeJb-
HOI'O BJHAHHS €r0 Ha PaCCUHTHIBAEMYIO BEAMUHHY],

PacXxoll XHMHYECKH OUHILEHHOH BO AR
XHMHYECKH OUYHUEHHOH BOXH
OIJS TEIJOCETH

G™* = Gpona — Duopm M. (3-15)

X0

Duo;m - Gn'onn'

Pacxon mapa Ha mapoBOAsHON NMOAOrpeBaTedb
XHMHYECKH OUYWI[eHHONH BOABl HJSA TEHNJOCETH

(HBHZ(;M)
X0 ’ G;Igzlﬂ (t”‘w - t,XO) / ~
Dan: W, m/"l, (3-16)

Fae t'yo H 1”go — TeMIepaTypsl XUMHYECKH OYMIIECHHOH BO-
IBl IO momorpeBatens # 3a uuM, °C.

ITogcunTanHple pacXonn mapa PacipelesioTCA MeRIY
Typ6unamu u POY mo npunsaroli TensoBoi cxeme, ueM olnpe-
IeJsieTcsl OCHOBHAA 3arpy3ka OTGOPOB YCTAHABJINBAEMBIX
Typ6ut 1 POY. IlpH 3TOM HYXHO CTPEMUTRCSH K BO3MOMKHO
GoJbllell 3arpy3Ke peryJupyeMeix otoopos TypGuH. 3arpys-
Ka pesepBHbIXx POY, KaK npaBuio, MOMycKaeTcs JHUMIb B TH-
KOBOM M aBapuitHoM pexumax. HauGonee xenateapnoit
ABIASETCA TaKasd 3anpy3Ka PeryaupyeMbix OoTOODPOB, IpH KO-
TOpO#l TypOWHBI, pPas3BHBad HYXKHYIO MOLHOCTb, padoTalor
C MHUHAMAJBHBIM MPONYCKOM Tapa B Koumencatop [J1. 17].

Mofcuer pacxofjoB napa Ha cobcrseHkbie HywAabt T3L

Pacxoant mapa Ha coOCTBeHHBIe HYXKAW TILL 3asucar
OT IaPONPOU3BOJNTENbHOCTH KOTENbHON (KOHEYHOH Bejuiu-
Hbl pacyeTa TeIJIOBOH CXEMbl) M HENOCPeNCTBeNHo U3 3a1aH-
HBIX TEMNJIOBBIX HArpy3ck He MOTYT ObITh ompefesneHb. [las
pacyera UX cHayaJ/jad onpelesdlOT OpPUEHTHPOBOUHO Tpebye-
MY [1apONPOH3BOLHTE/NBHOCTE KOTeNbHOH D'y, 4TO HETpyn-
HO CleJaTh, 3HAT PACXOJDLI TTapa BHEUTHUMH NMOTpeOHTeNIMI
H TOJb3yfCh AHArPaMMaMH PeXUMOB TapoBbIX TYypOHH
{/1. 17].
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[TaponpoH3BOAUTEILHOCTD KOTEJNbHOH B OCHOBHOM OIlpe-
JeJsieTCs BHEIIHUMH NOTpeOHTeSIMH Napa, NOJyYaoLUIiMH
ero 13 oT6opoB TypOunL u or POV.

Pacxomp!l mapa Ha coGcTBeHHble HYxKIb 1911 cocrasas-
10T CPaBHUTEJNBHO HeGOJBbIIYIO BeJUUHHY H B TIpeldBaPHTENb-
oM pacyere D’y MOTYT OBITH YYTEHBI OPHUEHTHPOBOYHO. [l
onpenenenus D’y paHee noxcuuTaHHble pACXOIbl 1apa BHeLI-
HUMHU TOTPeOUTENIMH TI0 KaKAOMY AaBJIeHHIO (napaMmerpy)
B OTAEJIBHOCTH CYMMUPYIOTCS C OPHEHTHPOBOYHO TIPHHSITHI-
MH pacxomaMH mapa Ha coGcTBeHHBle HYXKAB TOL u pac-
npefedsiores Mexxay orbopamu typ6un u POV, asasouin-
MHUCSl NICTOYHAKAMY MOKPHITHS HX.

Kak 6b1y10 ¢Ka3aHO BEHIIIE, B PACCMATPHBAEMON METOIUKE
pacuera Tem10BHXx cxeM TIOIl pacxoiw cpexero mapa rtyp-
OHHAMHU ONPEACJSIOTCS MO JHarpamMaM PeXHMOB TapoOBHIX
TypOuH. DTUM AuarpamMmaM ymosJaersopsier dopmyna

D:B:dgNz;oM"}‘lenBﬂ +y2Dr-.o+y3DnH;[y (3']7)

rae d.— yneqpHBIl pacxoj napa, TPOXOAs-
IIero uepe3 BCIO IPOTOUHYIO HacTh
TypONEBl M TIOCTYNAWOLIETO B KOH-

IeHcaTop, Ke/Ker - 4;
Nyoy — HOMUHANBHAS MOUIHOCTEL TYDOHIHDI,

K8T; v .
Y1, Yo, Ys-—TaK. HaszpiBaeMble KOIPPUIHEHTL!
v Hemosreipaborru {J1. 12];

I'ipns D,o Dpyy — 0TOOpBHI mapa — Heperyanpyemble Ha
TIBA u ITHI u perynupyemsiii Ha
NPON3BOACTBO M COOCTBEHHBIE HYXK:

aet TIL, 7/u. :

Kax suano, ot60opbl #3 TYpGHHDLI JUIIb HACTHUHO YBEJH-
yBalOT pacxon cBexero napa. [ToToMy mODpemHOCTh NIPH
OpPHEHTHPOBOUHOM oOmnpeleeHny HeGoNbIIAX 10 abcooT-
HOM BeJMUMHE PACXOMOB Tapa Ha cobGcTBenHble Hyxapl TILE
e BJAHfAET CYLIECTBEHHO Ha onpejesnenue BeauupHbl. Dy,

Pacxonx cBexero mapa wa POY

DPY — D, op m— 72— frex =" Fem mly, (3-18)
cB les Mpoy — fes :
ToE icp U Ipex — YHTAMABINH CBEeXKero i p'e:iyu'npoaa,HHom
' napa, KKkaa/Ke; :
Iy,g ~— HTANBNUS OUTATEJIBHOH BOJL KOTJOB, HC-
HOMb3YCMOH A5 OXJAaxKAeHUA Napa BIpHIC-
KOM, KKaA[k2, -
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Npoy — KOIDPUIHEHT, VUl fLIBAIOWHI 10TepIo0 Tel-
Ja YCTAHOBKOH B OKPYKAIILYIO CPELY;
0bbiuxo nprHAMaercs paBabiM 0,98

CyMma pacxoxos mapa Ha typGunbl u POV, yseauuen-
Has Ha 2—3Y% (3amac Ha HeyuTeHHBIE IIOTepH Temaa B LH-
KJe CTaHIIMH), A4eT B TTePBOM nPHOMHKEHHH HEeOoOXOAHMYIO
NapoNpOU3BOAUTEIBHOCTE KoTeaAbHON Dy,

Pacxoabl mapa Ha coGcrBenHHble HyxAbl TILL B nepeowm
NpUOJHIKEHUH ONpeLensiioT Mo BeJduunne D'y,

[Torpe6utenasimpy napa Ha coOCTBeHHble Hyxiael TIL
(cM. puc. 3-1) apiasoTca: Hea3paropbl TMHTATEABHONR BOMLI
KotioB 12, neaspartopwl AoGaBoyHON BoIbl I3, mogorpesa-
Teaud NMTaTeJbHON BOALl Bhicokoro nasmaenuss (IIBI) 4, 5,
nmoxoTpeBaTeH HU3KOTO AaBJieHHus 6, 7, 8, mapoBoIsHbie 110-
norpeBaTesdl ChIPOl M XMMHYeCKH OuHIIeHHON Boawb (I1BIT)
16, 21. lna moacuera pacxofoB Napa THMH NOTPeOUHTENSAMH
CHauaJja HaJo ONpPEeJE]UTb PACXOIbl XUMHUECKH OYHIILEHHOMH
¥ ChIpO#l BOJBL JJIS1 MOKPBLITHS TIOTEPh BOJBI U Napa B U{KJE
CTaHUHUH, 2 UMEHHO:

1) nmorepio BOABI HENpEePLIBHON NPOAYBKH KOT/IOB (32 HC-
KJIOUEHHEM TeX CjydaeB, KOraa TpOAYyBOYHAsl BOJA HMCHOJb-
3yercsd /ISt TOAMUTKH TEIIOCeTH) ;

2) morepio mapa M KOHZeHcCAaTa ero y norpebutens (1oa-
’)KHa OBbITb 3aflaHa BMeCTe C TeMJOBBIMH Harpy3kamh);

3) moreplo KOHAeHCaTa NpeIOIero mapa B jJea’sparope
NOANUTKH (MPHHUMAETCsl M3 pacueTa BHEHNIHHX TOTpedurte-
Jaei);

4) BHYTPHCTAQHUHOHHBLIE MOTEePH Napa H BOALl (TIPUHH-
matp aas TIL cpexnero nasienus 3% Dy u aas TILL Boi-
cokoro pasjenus 2% Dy).

Ing onpeinenenuss BeIUYUH l1ePEUHCASHHBIX TOTEpPh CHA-
Yyaja COCTaBJ/SIOT TeMM0BOH Oanadc cenapaTopoB HelpephiB-
HOf MPOAYBKH KOTJOB, H3 KOTOPOT'O ONpenessercs 6e3B03-
BpaTHas MOTePd NpOAYBOYHOH KOTJIOBOH BOMHI.

Ypasnenua rtemjgoBoro Gananca cenaparopa HempepLis-
HOM MPOAYBKH HMEIOT BH:

1) Gy onfkr& 7’cen—Dcersle,ﬂ +gcen&‘h

2) gcrn——(’ sop T Peems
rie Gupog — KOJIHUECTBO 1POAYBOYHON BOMARL, 7/4;

D er — KoM4ecTBO napa, BLIXOISILIEr0 H3 Cenaparto-
pa, t/4;
gcen — KOJHMUYECTBO NMPOJAYBOYHON BOJAbL, BLIXOJSILCH U3
cemaparopa, 1/4;
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im — 3HTAJAbNNA  KOTJOBOH BO/J1bI (Hp‘OﬂyB‘quHOﬁ),
KKaa/ke;

fep — IHTAIBIHS OTCENAPHPOBAHHON BOJBI, KKAA/KE,

[e.n — HTAJBIHS OTCENapHPOBAHHOrO Hapa, KKaa/Ke;

Neen — KOPOUUUEHT, YYATHIBAIOLIUE OXJIaXKAeHHE Ce-

naparopa; O6BYHO TpuHUMaercs pasHbM 0,98.

N3 ypasuenust (1) n (2) cnenyer: KOJHUECTBO I a-

pa, nocTynamuee H3 cenapaTtopa Henpephl B-

HOH TPpOAYBKH,

i}i. cen T ff. I s
Dceu:Gnl;o.u,——"iq———B, mj4. (3-19)

ic.’n - EL‘JB

Hpo6p B mpaBo#i yactu Qopmyasl (3-19) naseBaercs
xkospPuuuenTom cenapanuu u obosznayaeTcs OYKBOH 4.
Besnunna o onpelensieTcss TOMbKO NapaMeTpaMi KOTJIOBOH
(mporyBOUHOK) M OTCeNapHpOBAHHOH BOABI M OTCEIAPHPO-
BAHHOTO Napa, KOTOphle 3aBUCAT OT AaBjexnuil B Oapabane
KoT/Ja (M3 KOTOPOro MPOHU3BOAMTCHA IPOJAYBKA) U cemaparo-
pe HenpepblBHOH npoaysku. [1puHuMaeTcs, 4To M3 cenaparo-
Pa BbIXOAUT CyXO¥ HACHIMIEHHBIN TaP.

JaBneHue B cenaparTope peryJpyeTcs mapoBoil 3aJBHXK-
KOi Ha OTBOJe Tapa H3 <cemaparopa W yCTaHaBJAHBaeTCH
B 3aBHCHMOCTH OT TOTO, KyAa NOAAETCS OTCENapPUpPOBaHHbIH
map.

Ha cranuusax cpexnero nasaenns (p=40 ar) npumess-
eTcs OJHOCTYIEHYATAS CeNapanys NpOayBOYHON BOJH M Nap
M3 cenapaTopa OOBIYHO HaNpaBaseTcss B aTMOChepHBIH Je-
asparop NUTATeIbHOH BOJEl, B KOTOPOM JaBJeHHe paBHO
1,2 ar. [1pu 5T0oM naBJjeHle B CeNapaTope YCTAHABAUBAECTCH
~2 ar #Jjs1 NpeoJOJNieHUsT COMLPOTHBJIEHUs TLPOXOLY Tlapa 1o
IapoIpoBOLY OT cernaparopa Jo Jeasparopa (¢ apMatypoi)
U OTCenapupoBanHoll BOAL IO TPYOONPOBOAAM U OXJaluTe-
JIO TIPOLYyBOYHOH BOABl (IPOAYBOYHAS BOJA TOC/Te pPaCLIH-
pureas oxaaxpaerca xo 50°C u cOpacbiBaeTcs B KaHa/ -
3aTUI0).

Ha crannusax soicokoro pasienust (p=100 ar u GoJee)
0oOBIYHO NpHMeHseTcd ABYCTyNeHUaTas cernapauus MNpoiy-
BOUHOH BOAbL. B mnepsoii CTymenu cenapanuyu ycTaHaBJAHBA-
eTcs JaBjieHHe ~ 7 4T, M 11ap H3 cenapaTropa HalnpaBJsercs
B Jea’sparnop MUTATeNbHOH BOJb NOBLIUEHHOTO AaBJeHHS
(6 ar).

OrcenapupoBannas TPOLyBOYHAss BOAA H3 cemaparopa
nepBofi CTyNeHH HanpaBJseTcs B CeNaparop BTOPOR CTyme-
M, TIap 13 KOTOPOTO HANpaBJIsieTCsl B aTMOC(epHBIl feaspa-
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TOp, m0o6GaBouHOl Bobl. Bropas cryiens cenapaun padordet
TaK Ke, K&K Ha CTAaHLUAX CPENHero IaBJeHHs (CM. Bbllle).

B pacuerax TennoBbix cxem T3IIl Boicoxoro napjaeHus
KO3 pHuIHeHT cenapannuy a NOACYATLIBAETCS IJst 00enx CTy-
nenei.

563B03BwpaT‘Haﬂ noreps ‘ﬂpOJIyBO‘{HOfI BOIDI
gcensznpoﬂ-—EDcm, T/»LL.V . (3—20)

KosnuecTBo nipomyBouHO# "BOABI yCTaHABAMBAETCS Ha
OCHOBAHMH PacyeTa BOJAHOTQ PEXUMA KOTJAA M AJd pacuera
ten0BoM ¢xembl TOLL aBagercsa BeJHUUHOH 3aLauHOM.

-CyMMa Bcex TIOTepb OnperesseT NOTPeOHbN F06aBOK XH-
MHYECKH OYHMLIEHHOH BOJB B IHUKJ CTaHIWH.

Pacxong colpo#h BOLK ¢ yueToM NGTpPpeBHOCTH
B IHKJE XUMBOJAOOUHCTKHU

CofcTBeHHBI Pacxol BOAbl XHMBOJOOUHCTKOH OIpene-
JIAeTCs TEXHOJOTHUSCKON ICXeMOH ee M pekHMOM pereHepa-
uny obuaprpoB. ONHAKO NpPaKTHYECKH ¢ JOCTATOYHOH CTe-
IIEHbI0 TOYHOCTH JJIs pacueTa TeIlVIOBBIX CXEM MOXKHO IIDH-
HATb €ro paBHBIM 25Y% nose3HON TPOU3BOXUTENbHOCTH XHM-
BOJOOUYHCTKHU:

Geup=1,25Gyo, 1/4. (3-21)

Pacxox nmapa #Ha mogorpeBaTeadb CLIpOH
BOJB AJS NPUTOTOBJEHHA
XUMHUYECKH OUHMILEHHON BOH

DR e Gy L = Lewn mfu (3-22)
MBI CHIL (frg — 7x) " ) .

O6B1YHO CHIPYIO BOAY MOAOTpeBaioT mpuMepHo xo 20°C
C 1eJbl0 3alUThl TPYGONPOBOIOB XMMBOXOOUUCTKU OT KOH-
JeHcaluy Ha HUX BOASHBIX 1apoOB H3 OKPYKAIOILET0 HX BO3-
ayxa. Ecou cbipas Boga po nocrymienus B IIBIT moxorpe-
Baercs B TeJIOOOMEHHMKAX  HENmpepLiBHOH ~ NPOAYBKH
(puc. 3-2, nos. 25 — oxnaxkieHue NPOAYBOYHOH BOABI), TO

! cyp JOJIKHO IPHHHMATLCS C YUETOM 3TOTO TIOROTpeBa.

Pacxox napa pereHepaTHBHB MY .
noaxporperaTeaamMu -

B nomorpeBaTensXx HHU3KOTO HaBJeHHs H Jea’spatopax
OCYHIECTBASIIOTCH TIOJOTPEB  KOHMAEHCATa, IOCTYIaoNero
B CHCTEMY pereHepalui 12 KOHAEGHCATOPOB TYpOWH, U 10-
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jporpes Bosppalaemoro Ha TILL konuencara pe CTY APy eMbIX
oTOOPOB H XMMHYECKH OYHILEHHOHN BOJbI, BOCHOJHSHOLEH 110-
TepH KOHJAeHcaTa 3THX OTOOPOE.

B nogonpesaTesnsix BLICOKOIO JaBJCHHSA TPOH3BOIHTCH
IOIOTPEB BCEel MUTATENbHON BOIbI, T01aBaeMOH B KOTJbI M3
a1easpaTopoB. KoHeyHas TeMIlepaTypa HOAOTPEBa TUTATEb-
ol Boawl (3a TIBJl) 3apmaercss B 3aBUCHMOCTH OT PalOYUX
napamerpos T2Il, BepHee pAaBieHus B MapOBLIX KOTAaX.
Hns cranuuii cpegHux mapaMerpoB ¢ AasienueM 40 ar ara
TeMiepaTypa npuHuMaercs pasHo#l 145°C, ans craHum
BBICOKOTO JaBJjeHus ¢ nasiaeHneMm 100 ar — pasnoi 215°C
(FOCT 3619-59). Pacxoxwl mapa Ha pereHepaTHUBHBIR I10-
1orpes Boant B [IH/L, neasparopax u ITBI B onpenenesnbix
KOJIMUYeCTBAX, YKA3aHHBIX HA AuarpaMMax pexuMoB TypOuH,
YUHTBIBAIOTCS TPU COCTABJEHHH AHarpaMM, 3aBOAAMH-H3TN0-
ToputeasmMu typbun [JI. 17]; mosToMy B pacuere pacxozos
napa Ha cobcrBeHHBle HYXKAB TOL] 3TH pacxons napa yuu-
THIBATh HE HATO.

OxHako B AefCTBHTEIBHOCTH ycaoBusA paotsl TALL mo-
TYT HECKOJAbKO OTJIHYATHCA OT TeX, KOTOPbIE MPenoaarauch
IpU COCTaBJEHHHM [HACPAMM PEeXHMOB; HAMpHMep: KOJH-
HeCTBO H TeMIlepaTypa IpPOH3BOICTBEHHOTO KOHAEHCATA, BBO-
JIMMOTO B CHCTEMY pereHepauuu typbun (cm. puc. 3-1), mo-
ryT OLITb WHHIMH, UeM MPEIo1aranoch; NOI0TPes B MHIL
i [IBJl XuMWUYeCcKH OUHILeHHON BOMBI AJf BOCIOJAHEHUS TO-
Tepb B IHKJIE CTAHUUKW He BCErJa YUHUTHIBAETCS NPH COCTAB-
JEHHH JHarpaMM PEKHUMOB U T. M. DTH OTKJIOHEHUT 00yCA0B-
JUBAIOT TIOSIBJIEHYE JONOAHUTEAbHOIX CBEPX YUTEHHOLX 8 Jud-
2pamMmax pexumos pacxodos napa Ha peceHepaTusHble 110-
dozpesareau (Oeaaparopsi), KOTOPbIE HAKO VUMTBIBATDL NMpPH
OTIpeeseHHH PACcXON0OB napa Ha cobCTBeHHble HYKabl TIL.
[Tepefinem K pacCMOTPEHHIO BOMPOCOB, CBSI3aHHBIX C Onpe-
TEMEHUEM 3THX PACXONOB. ’

Pacxon mapa na arMochepHb i 1easpaTtop
no6aBoUYHON BOOH
(b exemax TOLL Boicoxoro aas.aeist e, puc. 3-1, nos. I3)

Heaspatop 10624BOYHOHA EOIb! SBJAAETCS CMEUIHBAKLINM
MOJAOTpeBaTeseM; pacxol TPeiclIero fapa Ha Hero (cBepx
YUTeHHOTO B JMarpaMMmax pEKHUMOB — CM. HHIKE) MOICYH-
TBIBAETCS MOCJe pacuera CBA2AHHBIX C HHM 3JAEMEHTOB Te-
MJIOBCH CXeMbl {CcenapaToOpkl HEnPEPLIBHON TPOIYBKH KOT-
J0B, pasnuuHble TAPOBOAAHLIE NOAOTPERATENH, KOljaencar
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KOTOPHIX IIOCTYNAaeT B 3TOT Iea’patop) no dopmyae (3-23),
KoTopas BBIBOAHTCS H3 YpaBHEHHS TemJoBOro 6ajanca je-
aspartopa: '

DS — ZCnor Fan - Z0nn M G'?ST. far - Fr.071 mfu, (3-23)
AP LrpM — Tap
roe XC.. — cyMMapHblii BeC BXOASLLMX [OTOKOB: mnapa H3
cenapaTopoB HEMpephIBHOH MPOAYBKH, KOH-
JeHcaTa M XMMHUYEeCKH CUMIINEHHOH BOABI (KpO-
Me rpelollero napa), 7/4;
f{7p — 9HTAJDBIIHA BOALI B Gake peaspatopa, Kkaa/Ke;
Xg,n—CyMMa TEMJOBBEIX MOTOKOB BXOIALIUX B Jea3-
parop, KKaa/4;
irp — JHTAJBIHS TPEIOLIETO Napa, KKa.1/ke;
7 — KO3(QPULKUeHT, YUATHIBAOUIMHA OXJaxXKjAcHHE
peaspaTtopa; npuHuMaTh paBEeiM 0,98.
OTtxesbHble TENJAOBBIE TIOTOKM TOIYUTHIBAIOTCA 1O GoOp-
MyJie

D=G" 1", wKaafu. (3-24)

q'r.n 10T 101’

OxHako B JeACTBHTEJbHOCTH IMOXOTPER MPOH3BOICTBEH-
HOTO KOHIEHCaTa, a WHOTA W n06aBOYHOH XHMHYECKH OYH-
IEHHOH BOABI MACTUYHO YUHUTHIBAETCS MPU COCTABJIEHHH Ha-
rpaMM peXKHMOB TypOMH, KOTOPBIMH TMOJbB3YIOTCS IIPU pac-
yere Tem/ioBoll cxeMbl TILL. Ha nmarpaMmax pexuMoB yKa-
3blBaeTCs TOJOTPeB KaKHX IIOTOKOB, B KAKOM KOJIMYECTBe U
OT Kaxko# TeMnepaTypbl MpENNoNaraercid TpU COCTABJISHUH
JuarpaMMbl PeXHMOB. IT0 TaK HasblBaeMble yCJOBUS pere-
Hepauuu TapoBoil TypOunel. CiegoBaTeJbHO, NpH Ompeje-
JIeHHH pacxoja mapa Ha nea’paTop N00aBOYHOH BOXBI HAJO
HCKJIIOUHTb 3aTpaTy Tensa, SKBHBAJEHTHYIO TelJy, YUTeH-
HOMY TNpH COCTABJEHHHM AHATPAMM DeXKHMOB TYpOHH, CBS-
3aHHBIX C 3THM Jea3paTopoM. DTa BEIHYHHA TOACUHTHIBAECT-
cq no hopmyae

QW =2G"" (" — V), KKaA|4, (3-25)

10T 10T 10T

rae G',” — Bec BOAMI, MOCTyMalomjedf B OHOM TIOJOTpeBAEMOM
TOTOKe, M[4;
t" 4 — SHTAJIBIIUA BOAbI B Gake jeaspaTopa, KKaA[K2;
tf::——TeMnépaTypa MogorpeBaeMoll BOZbI, C KOTOPOH OHa
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flocTynaer B CHCTEMy pereHepauud, — COTJIACHO
YCIIOEMAIM pereHepauud TYpOLHBl (a He (paKTHUe-
ckast), °C.

yuT
L¥y07?

Cymma EesuyuH HOJICUMTAHHBIX 110 BceM paboraio-

LBM B JJAHHOM peXkKHMe TypOuHaM, A4eT TO Y4TEHHOE Temo,
KOTOpOE HAAO BplUECTh [pd ONpefeNieHdH pacxoAa napa Ha
jeaspatop A06aBOYHON BOJRI.

s nosicnennst n3noxentoro obpatnmes K cxeme TILL,
npuseacHHo# Ha puc. 3-1. Typ6unnt [1T u I'IP orgator nap
¢ nasgaenuem 10 ar na npoussoactso. Kongeucar srtoro ua-
pa B koauuectBe 30% Tepsierca Ha npousBonctse, a 70%
posspamaercs Ha IO u nmomaerca B aTMocdepHbIl Aeas-
parop no6aBouxoft BoIbl. ‘Baamen mortepsivbix 30% Kou-
JeHcaTa B ITOT Ke 1ea’jpaTop NOLAeTCH XHMHUYECKH OuM-
meHHas Bojaa. KoHnjaeHcaT ¢ NpousBOACTBA W XUMHUYECKH
ouHlleHHasi BoJa NOJoTpeBaloTcsi B Aeaspartope po 104°C.

Ha puarpamme pexumos typ6unnl IIT (Kanyxcxuit
TypOUHHBIH 3aB0J) yKa3aHo, 4TO OHA COCTaBJeHa MNpH Cle-
AVIOUIMX YCJAOBUAX  perenepanuu: Kouaencar otbopa Il
B KoauyectBe 70% nogaercs B geaspatop 1,2 ar ¢ fy=
=60° C. CaenoBaTeabHO, MPH COCTABIGHHH AHATPaMMBI pe-
JKUMOB YUNTBHIBAETCH PACXoj Napa ‘Ha moJOrpeB KOHIeHca-
Ta ¢ nponsBoAcTea B Koanuecte 0,7D_ . ¢ 60 no 104°C.

Ha nnarpamwme pexxumos typbunn IIP ykaszanws ycao-
BHS pereHepauly: Bech KoHjaeHcar orbopa I1 BosBpaitaercs
B CHCTeMy perenepanuu ¢ f,=100°C. CaenosarenabHo, no-
JOoTpeB 3TOr0 KoHAeHCAaTa B Jea’sparope A006aBOYHOH BOJbI
He YYMThIBAJCS, BepHee yuuThisajgcs Toabko ot 100 mo
104° C. Tlojporpes Bcex APYruX NOTOKOB BOABI B 3TOM [eas-
patope mpH COCTABJAEHHH AuArpaMM PEXUMOB TYpOHH Tak-
JKe He yuuthiBajicsl. CaenoBaTesbHO, B pacdeTe pacxoia na-
pa Ha 1easpartop mno dopmyae (3-23) Haxo uMcaAUTENE
YMEHBIINTD Ha Bednuuny Q).

Y (B fAaHHOM cJayuYde TOJBKO OfUH IIOTOK,
10T

a nvenso 70°/, koupencara ot6opa Il typ6usbn I1T) moacun-
TRiBaeTes no Gopmyne (3-25). Yacospie pacxoasl U TeMiepaTypsl
BOABI [/ TMOJACTAHOBKH B 3Ty (OpMyJy NPHHUMAIOTCA MO

juarpamme pexumoB, T. e. Gy=0,7D" (D" Gepercs us pac-
ueTa TEIJIOBOH cXeMbl) H fy=—=60°C.
~ BX \

Bennunsa Xg° B dopmyae (3-23) noncuuThIBaeTCS Hesa-
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BHCHMO OT TOTO, Y4HTbIBAvCA JiH IOAOTPCB BOALI MpH €O-

CTaB/IeHHU JHAarpaMm pexxuMoB. HacoBble Pacxoibl BOMbI

IIPUHUMAIOTCS U3 pacyera TelJIOBOH CXEMbL.

. Caeayer ofpaTurb BHHMAH4€ HA TO, 4YTO IpU MOACYeTe
v _BX Oy R -

BeJuuunpl Xg, 1o Qopuyne (3-23) yuuThiRaeTca  BOS-

EPAaT NEOMSBOLCTEEHHOIO KoWiencata, paeebifi 70°/y mnapa,
OTOYLIEHHOFO MPOM3BO.CTBY OT Typ6idet IIT, a npm noa-
. yur ony .
cuete  peamynppl  Q° - mo Qopmyae (3-25)-—posspar xoH

fencara, pasublit 70Y xosuuccrBa lapa, B3sTOro u3 otéopd
typ6uubl 11T, KaK yxazano ua guarpaMmc pemiuMoB.

B npaxTHKe pacuerop ;peKOMCHILYETCsl COCTaBiAsTh pac-
YETHYIO CXeMy IOTOKOB, yuUTBLIBaeMBIX B OanaHce jeaspa-
TOP4, KaK [0Ka3aHo B 1. O Ha mpuMepe (CM. pHC. 5-D).

Pacxopx nmapa Ha nojgorpeBaTeJU BHICOKOTO
LaBJdeHH s

ITogorpesarean Broicoxoro aapnenus ([1B), xax npa-
BHJAIO, ABJAAIOTCA NPHHAILIEKHOCTBIO TYpOOYCTaHOBKH H 000~
DpeBAIOTCA MAapOM U3 HeperylIupyeMoix o0TO0poB Typdus
(cm. puc. 3-1). Pacxox napa Ha HuX onpeje/sieTcs KoJauge-
CTBOM TpOITyCKaeMol muTtaTeNbHOH ponpl. 1Ipu cocrabienun
qUarpaMM pexHMOB napoBLIX TypOuH pacxod napa Ha [1BJ1
YUHTLIBACTCA 3aBOJOM COOTBETCTBCHHO NPHHATOMY Pacxoly
nUTAaTebHONH BOAB! yeped HuX. KoaMueCTBO IHTATEABHON BO-
Ibl, npoxoadilee depe3z IIBJL, cnenuanbHo OroBapHBaeTcs
B OPHHATHIX YCAOBUGIX pereHepaiui.

B nexoropmix cxemax (TILL cpeanero paBJenus), Koria
Ha CTAHUMH YCTAHABAMUBAIOTCA TYPOUHDLL € MPOTUBOLAB/ISHH-
eM, He HMeIOLIHEe PereHepaTHBHBIX YCT3HOBOK, NPHXOAUTCSH
ycragapaupate Jonoanntenphsie [1BJ, Tak kak Bca nurta-
TeJdpHad BOJA, TOjaBaeMas B KOTE€J, MOMXKHA OLITH TOAO-
DpeTa [0 OIpejieJeHHON TeMnepaTyphl (CM. BhILIe).

Pacxop mapa Ha orAenbno yeranasaupaemble BJL,
a Takxke Ha moforpes B [IBJ TypOOyCTaHOBOK NHTATE/]b-
HOH BOJABI B KOJHYECTBE CBEPX YUTEHHOTO B JAuarpaMmmax
PEXKUMOB ROJIKEH YUWTHIBATHCA B pacuere TelmJIOBOH CXeMbl.
JlonosHaurenpHbilt pacxox mapa Ha [IBJL ADHB/:L IT0 CUH-

TBIBAETCS IO PopMyJe
AD o = AGy,, B, mf4, (3-26)
rae A.GHBH _IIOHOJIhHTeJIbeII/I CBEPX YUTEHHOTO HPH CO-
CTABJCHNH JHATPAMMD PEKHMOB PACXOJ fH-
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TatejabHON BoAnl uyepe3 pasnpft [IBJ, r/4;
B — ypenbublii pacxon napa Ha nogorpes 1 T
muTaTeNbod BoAb B ganHom [IB, /7.

JonoanurenpHeill  pacxof OUTATEJIbHOR BOIbl depe3

[IB/ nomcyuthIBaeTCs 10 HopMyte

T.T

AGug, =X0ns—EG, mfu, (3-27)

rae 2Gps — CyMMapHBIH pacxol nuTatedbHol sojaul TOL,
/4;

ZGL‘.‘B — CyMMapHbiii pacxoJ NMHTATeJbHOH BOLbLI Uepes3

IBA Typ6un, uMewWUX percHepaTHBHbIL
YCTaHOBKH, 3aJaHHBll Ha AUMATPaMMaX pexH-
MOB X, T/4.

CyMmMapabiii pacxon nutaTeapHol Boabl Ha TIIL Gy
onpedenasercs no popmyne (3-28) ¢ yueToM 3ajaHHOU He-
IPEPLIBHON TIPOIYBKH KOTJIOB M Pacxoja NMHTATEIbHOH BOABI
tHa POV, eciu Boga X HuM mogaencs mocae T1IBJI:

100 4+ X«
EGr =Dy ot X 1 GP nfa, (3-28)

rie Xy— BeJHUHHA HENPepPBIBHON HpPOAYBKH KOTJIOB, Y.
Beqununna B s dbopmyse (3-26) noacuntbiBaeTcs no gop-
MyJie

t'ngn — g
B=— , mjm, (3-29)
1 (e — B )

rae t u " — TeMrepaTypbl  IHTATENIBHOH BOABl [0
hai:hi nej,
u nocae IIBJ, °C;

— SHTANBNUH IPEIOUero napa H KOHAeH-

cara IBJ, rrasa/ke;

7 — KO3 QUIMEHT, YYHTHIBAIOMKHA TemIono-
tepu 1B/l B okpyxalomyo cpeny.

. -TIBJ,
T
ll'lpBﬂ, H ZR

Ecnn snavenne AG g j HEBEJHMKO, TO IO COIVIacOBaHHUIO
C 3aBOJOM-NIIOCTABILUKOM TypOuHBI A00aBOYHYI0 THTATCJb-
HYI0 BOJAY MOXHO npomyckatb uyepe3 IIBJl ycranasausae-
MBIX TypOHH H oTzeabHbix I1B]L He ycraHasmauBaTbh. B sTtoM
cjaydae pacxoj napa M3 HepeIyJnpyeMmoro oréopa TypOHHBI
Ha [IB]Jl neckospko BoapacTeT, a €Jel0BaTeIbHO, BO3pac-
TET U PACXO] CBEKEro mapa Ha TypOuny.

-~
-~



JLonoaHUTeIbHBIH pacxol tlapa MOXKHO HOACUHTATH IO
tbopmyae [J1. 17]

CB
AD "=y ADy,,, mf4. (3-30)
Kosdpdunuent HeaoBeipab0oTKH JaHHOTO HEPErYJIHPYeMO-
ro oTéopa noAcHHThIBaeTCs no hopmyJe

Ay

B 1l
hﬂ O
A

y=—=—1-— (3—31)

rie h';-—— LeUCTBUTENBHBIN  Temjonepenan Ao  otdopa,
KKaalKe;
R™™ — nefcTBHTEBHBIA TIOJHBIA Tenviomepenax B TypOu-

He, KKaa/ke.
B cayuae ycranosku oraenbHbix [IBJI oHE m0/MKHBEI 000-
rpeBaThCAd MapoOM #3 peryaupyeMbix orbopos TypOusn. Pac-
xox mapa Ha 3tu T1BJ] noacuursizaercs mo dpopmyne (3-26).

Pacxopn nmapa na atmocdepubfi ZeasdpaTop
nurTaTeJabHOH BOAB, p=1,2 ar

(B cxemax TILL cpeawero agamaenns, cm. puc. 3-2, mos. o).

Pacxon rperoiiero napa jaeaspaTopoM ONpelensieTcs U3
pellleHuss ypaBHeHHA TeIJ/IOBOro GaJjaHca Aea’paropa.

ObpaTumcs K cxeMe IOTOKOB BOIbI, BXOJSIIHX B KOJOH-
Ky JfeaspaTopa, mpeiacTasjaeHHoll Ha puc. 3-10. Kak Buuxo,
B Jea3paTop MHTATENbHON BOABI NOCTYNAKT KOHAEHCAT, XH-
MUUeCKH OYMILeHHas BOJA, Map U3 pacIlHpHUTe]s Helpepbis-
HOH TPOJAYBKH U TPEIOIIUH map 3TOro jeas’paropa.

B neasparope mHTaTenbHas BOJAA MOJAOTPEBAETCS 11APOM
1o 104°C (p=1,2 ar). Ilpu cocraBieHAn AHATPAMM PEXK-
MOB HapOBbIX TypOUH YACTHUHC YyUHTBIBAETCS HNOAOTPEB KOH-
aencata B IIHIL TypOuH 1 ApyruX NOTOKOB BOABI, MOCTY-
napomux B geasparop. ITostoMy B pacueTe TeNJIOBOH CXeMbl
HY’KHO YYUTBIBATH JHUIIb JOMNOJHHUTENbHBIH CBEPX VUTEHHOTO
B JIMarpaMMax (pekMMOB MOJOrpeB MOTOKOB BOIBI, BXOIf-
IEUX B J€a»partop, H COOTBETCTBEHHO ONpelessATh PacXoil
Tpelollerc mapa Ha Hero.

Konpmencar n3 xoHAeHCATOPCB TYpOHH, TPOXOASLLIN de-
pe3 HuX pereHepaTHBHBIE YCIAHOBKH, MOXONpeBAaeTCa A0
104° C 3a cuer peredepartuBublx oréopos Typ6un s IIH/I n
Jeaspartopax. Pacxoibl napa Ha mOJXOTpeB KOHAeHCATa foJ-
HOCTBbIO VUHUTBIBAIOTCS TIPH COCTaBJAEHUH XHArPaMM pexi-
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moB. [Ipn 3ToM TaK:Ke YYHTHIBAGTCH BO3BPAT B 1ea3partop
kongencara [I1BJl typfoycTranoBox B KoJauniecTse, 00yC/a0B-
JEHHOM YCJOBUAMH pereHepauuu TypOuH. Tlepeurncaennbie
IOTOKH KOHJeHCaTa M3 MOJACUETa JOTOJMHHTEIBHOIO pacxoja
rpelollero mapa Ha J1eas’paTop HCKII0YATCA.

Kongencar Bcex oTbGopoB mapa ¢ aasjenueMm 1,2 ar mo-
cTyiaer B jgea’patop ¢ TeMmnepartypol, Oauskoi k 104°C.
B nessix ynpolleHus pacueTa MOKHO He YYHTBhIBATb HEKOTO-
pOro mepeox/jaxkKAeHHs KOHJeHCAaTa B CeTeBbIX I10LOIPeBa-

Puc. 3-10. Cxema NOTOKOB BO/bL @“;" - ——_@—--@
. = T <C
u mapa aTvochepHOro 1easpato- _(E)tm ——~— - ——— =22
pa nuraresannoit sogsl T3LI cpen- @ 0)
HEro jJaBJeHHs.
1 — rperomuii  map; 2 — KOHAeHcar
6olinepos; 3 — NIPOHU3BOJCTBEHHBI

KoHZeHcaT; 4 — KOHIeHcaT M3 KOH-

neHcatopoB TypSuu u ITHIL: § — xii-

MHYECKHM OuMlleHHas Boxa;, 6—koHaeHcaT [1BI1 cofcTBeHnmx Hyxa T3L; 7—xkod-

peucar IIBJl typ6oycraHoBok; 8~ koujeHcar TIBJl, ycranasauBaeMbIX JOMOJHH-

TeJbHO; 9 ~— map M3 pacllupuTesas HelnpepnlBHON OPOAYBKH; [0 — nHTaTedbHas BO
Ja KOTJOB.

Teqassx u TIBII, npuHnMas, 4To 3TOT KOHIeHcaT IorpeBa He
TpebyeTr. JlonycKaemas HETOYHOCTD KOMIEHCHPYETCS 3ama-
COM Ha HeyuTe€HHble NOTOPH, NPHHUMAEeMBbIM B pPaccCMaTpH-
BAeMOH MeroauKe (CM. BHIIIe).

Takum o6Gpasom, B Tem1oBOM OajtaHce aTtMochepHOTro
JeaspaTopa MATATENbHO! BOJAB TOJIAKHO YUATBIBATBCH TOJb-
KO TelJo, NoCTyNalillee B Iea’spaTop ¢ NOTOKAMH, Nepeduc-
JEHHLIMH HHKeE:

1) koHmeHcaTa, BO3BPAILAEMOTO ¢ MPOU3BOIACTEA;

2) XMMHUYECKH OUMILEeHHON BOJBI;

3) xonzencarta IIB]J] 10MOJHHATENBHOTO CBEPX VUTEHHOTO
B AHarpaMvax pekuMOB TypOWH (CM. Bbllle);

4) mapa u3 pacmupuTesell HelpepbIBHOH MPOAYBKH;

5) rperoniero mapa geasparopa.

Beanunna JOMOJHHTENBHOTO pacxojla napa AD"“;I)I’2
onpejeasercss aHaJ orH4YHO NPUBEAEBHOMY Bblllle [10/12ieTy
pacxoaa napa Ha JeasparTop A006aBOYHOH BOJHI

Ecan B nuparpaMmax pexuMOB TypOHH yUMTHIBAJCH TO-
AOTrpeB NMPOU3BOACTBEHHOIO KOHIEHCATA H XHWMHUYECKH OYH-
IeHHOM BOIHI B Jeadsparope, TO ero Halo YUHTHLIBAT: MO
dbopmyite (3-25). '
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Pacxog mapa Ha gea’paTop NUTAaTeJbHOH
B O I bl HQBbIIIIeHHOI‘O XaBJeHHS, p=6 ar
(8 cxemax TILL Bbicokoro zasJenns, c¢M. puc. 3-1, noa. /2).

ITo neaspaTopy TUTATENBHOH BOJbl TIOBBHIIIEHHOTO [aB-
JeHHus, TaK Ke Kak u mo atMochepHOMYy Aea3apaTopy mMuTa-
TeJNLHOH BOAB (CM. BLIlIE), VUHTHIBAETCS TOJBKO KOMO/HU-
TeJBHBIH PaCcXol TIPelOlero mapa CBepxX YUTEHHOIO B jua-
rpaMMax peXHUMOB. AHAJOTMYHO NPEIBIAYIIEMY U3 Tel/Io-
Boro GaJiaHca [ea’patopa HCKAYAIOTCS NOTOKH, TOAOTPEB
KOTOpHIX (1apOM U3 pereHepaTHBHBEIX OTOOPOB TypOUH) 10J-
HOCTBIO YUMTBIBAETCS TNPH COCTABJIEHUU TUATPAMM DEXKHUMOB
TypOuUH.

Bananc geaspatopa COCTABJAETCA TIO CJASLYIOLUIUM TI0TO-
KaM:

1) XuMHUeCKH OYHILEHHOH BOAH mocJe Acasparopa l,2ar
(monsi, HampaBasieMasi HelOCPEICTBEHHO B JeaspaTop 6 ar);

2) xoupgencara I1BIl, ycranaBauBaeMoro Ha JMHUH XH-
MHYECKH OUHILEHHON Bonbpl (mepen measpatopom 6 ar);

3) nomosuuTenbHOTO kKoHAercarta IIBJI (cm. Bbime);

4) mapa Y3 paclApUTENs HeNpepLIBHON NpoayBKH I cTy-
neHH;

5) Tpelolllero napa geaspartopa.

IMomorpes WpOH3BOACTBEHHOTO H CTAHIHMOHHOTO KOHIEH-
cara mnocJsie neasparopa mobasounolr Boan (ot 104°C mo
t"an)’ Kax TIIpaBHJO, TOJHOCTHK) VUHTHIBAETCH TIPH
COCTABJEHHH AHATPAMM peXHUMOB TYpOMH (B YCIOBHSIX pere-
Hepaly yKa3plBaercs, 4YTo KOHAeHCAT oTOOPOoB TypOHH il0-
HOCTHIO BO3BpAlaercsd 8 CHCTEMY pereHepalguu C TeMmmepa-
Typoit 100° C). ITostromy B Ganance measparopa MOBBIILEH-
HOro J1aBJEHHS OH He yYacTBYeT (CM. BHIIIE).

B oraenbHbIX cayuasik (HanpuMep, AMarpamMma peKuMoB
Typ6un tuna I1T-25-90/10 Ypansckoro TypGoMOTOpPHOTO 3a-
BOJa), KOTJa pereHepaTuBHLIA TOMOTPEB KOHJAEHCATa ipo-
U3BOJCTBEHHOTO OTGOpa TYypOUHbl YUHTHIBAETCA TOABKO 3a
Reaspatopom 6 ar (B [1B]), ero mamo BKIOUATHL B TELIO-
Boil Gamane feasparopa upu noacuere AG™H G. Ho6asox
XUMAYECKH OYMIIEHHOH BOHI, Bocnonﬂmomen noTepu KoH-
IeHcara y moTpeGHTeNell W B IHKJAE CTAHIHH, NoCTe fea-
3pauuu ee B Aeaspatope 1,2 ar no6aBOuHON BOABI HAUPAB-
JSeTCS YaCTHYHO B CUCTEMH ‘pereHepanud TypOHH U YacTHd-
HO B neaspartop 6 ar (uepes TIBII) momumo cucrem pere-
Heparuy. :
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Eciu B ycioBuax perenepaunu JJIst T1aHHOH TypOuHbL
VKa3aHo, 4TO yuTeH IOAHBIH BO3BPAT B CHCTEMY pereHepartul
kKoHaeHcaTta orbopHoro napa (100%), a dakTuyecku umeer
MeCTO TOTeps KOHJeHCaTa (HampHMep, Ha TPOU3BOACTBE),
TO B CUCTeMY pereHepanuu 3Toil TypOHHbL H0JXKHa OBbITh Ha-
Ipas/jeHa XUMHYECKH OYHILEHHAs BOAA B KOJAHYECTBE, PaB-
HOM noTepe Kongencarta AGh. .

Ecin mo kakomy-inGo orGopy B AuarpamMve peKHMOB
VUHTHIBAETCSl HEBO3BpAaT KOHJeHcaTa, TO B Bequwundy AGP”

9Ta yuYTeHHas NOTepsl HE BKJOYAETCA.
Besmunna LZAGPY 1o Bcem oTGOpaM  yCTAHABIHBAEMBIX

TypOUH paBHA KOJHUYECTBY XHMHYECKH OUMILEHHOW BOJBL, HA-
paBaAsSeMOH M3 JAea’lpaTopa J06aBOYHON BOALI B CHCTEMY
peredepauuit Typonn. [logorper 3toro KosndecTBa XMMHUe-
CKH OYMIIEHHOH BOJAbI IO TeMIepaTyphl B JeaspaTtope 6 ar
YUTeH TIPH COCTaBJEHHH JAuarpaMM pEXHMOB M, CJeloBa-
T€/JbHO, OTAEJAbHO €0 YUHTHIBATL He HANO.

Pacxog rperouiero napa Ha zpeaspatop ADy, MOICUATH-
BaeTcs no ‘Qopmyse (3-23). B neasparopax He jpomycxaerci
3amapuBaHue, yTo OyJET IPH IOJaye B HUX Temaa (¢ MOTO-
KaMu 'BoAb) Oosplue, ueM Tpebyercs 115 TOJOrpeBa BeeH
BXOJsillledl B HUX BOABI 10 TeMiepaTypbl KuneHus. HanbGogee
3¢ deKTHBHO mpouecc Jeaspanii NPOTEKAeT INpH cpennef
TeMIepaType BXOAsIed B Heasparop Boin Ha 10—15°C
HHXKe Tevmeparypbl kunexus [J1. 15].

3nas 4acoBOH pacXOA MUTATENBHON BOAB (M3 pacuera
TeIJIOBOH -CXeMbl), MOXKHO TIOACUHTATH MHHHMAJBLHO JOMY-

CTHMBIH Pacxof Tperllero napa Ha geaspaTop D™, coor
BeTCTBYOIIUH Jorpesy Boan tia 10—15°C, no dopmyie

Gntn,‘r

DM”H: ——, /4 ‘ 3-32
AP Lpp — frae + tua / ’ ( )
rae GB — KOJIMYECTBO BOIL, BBIXOJSIUIEH H3 “Jieasparopa,
T/4;
tu,'_l —reMieparypa  Hedorpesa poAabl, °C (IlpHHl’IMﬂTb
10—15°C);

fyac — TeMIlepaTypa KHIEHHS AJs BOJABI B Aeasparope,
o, -
b
“irp — SHTAJIBIUS NPEIOLLEro Tiapa, KKaa/Ke.
B rex cayuasx, Koraa mpu pacuere 06HAPYKHBAETCS, UTO
BennunHa AD;, paBHa HYJI0 HJIH HMeeT - OTPHIIATEJbHOE

6 0. 1. Cononven 81



3HaueHHe, CJAelyeT HpPOH3BOTUTH TNPOBEPKY jaeaspaTopa Ha
3anmapHuBaHue.

i npoBepkd 10CTATOYHO OPHEHTHPOBOUHOTO TOACHETA
BEJIMYMHDI D:’; IO BCeM BXO/MIHM B [€aspaTop TIOTOKAM
HE3aBHCUMO OT TOrO, KaK yUYTeH HOJ0TPeB OTHEJbHHX [OTOKOB

B guarpaMMax peKuMoB TypouH. Besnumsa D;"p JOJI2KHA GBITh
MHH
ap °

[ yKasaHHOTO NOBePOYHOTO paciera NpenBapuTedbH)
onpeendaoT pacxox mapa Ha [IBJl mo xawmpo#t TypSuke
B OTAEJbHOCTH M KOJHYECTBO BOIBI, TIPOXOJASUIEH Yepe3 CH-
cremy peredepanuu TypOunn (nocaennuit ITHI). Pacxon
napa #a [IB]L noxcunrniBaerca o gopmysae

goJplie D

D;IDBH =Gppy B, m4, (3-33)

rae  Gppy — KOJHYECTBO NUTATETbHOM BOJIB, NMPOXOAsALLER
uyepes manubll [IBJ; mpuuumaerca no JaH-
HBIM 3aB0OJA-M3rOTOBHTEs TypOuUHbI, T/4;
B — ygenpHbll pacxoX mapa Ha MOLOTPEB BO/Ibl
B I1B/I; moxcunThiBaencs OpHEHTHPOBOYHO 10
dopmyae (3-27), 7/4.
Koauuectso Bombl, mpoxoxsmee depes ITHJI typ6un,
OPHEHTHPOBOUHO MOXKHO 'OTpPefeJUTh N0 (opMmyne

Cnyyp=Dr — Dpgn — D — AG: — AG:, mfe, (3-34)

rae D, — pacxon cBexero napa Ha TypOuHy, 1/4;
D;p— pacxon napa wa 1ea’patop; 5TOH BeJHIHHOH
NpeiBapUTe bHO 327a10TCH, a 3aTeM YTOYHS-
I0T e¢ MOBTOPHBIM MojacueToM (ecan Tpebyer-
cq), 1/4;
AGZ " AGE — COOTBETCTBEHHO KOJMYecTBa KOHJeHcara na-

-pa TemiohHKAIHOHHOTO M IPOMBIILICHHOIO
oT6opoB TypGHHBI, He BO3BpallaeMbie B CH-
creMy pereHepaudu (IPUHUMAIOTCH [0 ycJ0-
BUAM, NIPUHSATHIM JAJ5 ‘pacyeTa TelJOBOH cxe-
MBbl), T/4.
JlaBaeHue U TemsmoconepxaHue napa 8 oréope Ha I1BJI
NPUHUMAIOTCH OpPHEHTHPOBOUHO TIO JAHHBIM 3aBOJMOB-H3TO-
ToBUTENEHl TYpOUH WJIH JHTEPaTyPHBIM JaHHBIM,
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Pacxoa rpeoliero napa Ha jaeaspatop [roA¢uHThIBACTCH
no ¢opmyne (3-23). Temmnepatypa BOAB 3a NOCJAEIHAM
MMTH npunauMaercs Ha 5° C HUXKe TeMIepaTyphbl HacCHIIGHHS
OpH JAaBJeHHU napa B HEM, KOTOpas ONpENesercsd OpHEH-
THPOBOYHO MO 3aBOJCKUM HMJAH JIHTEPATYPHBIM AAHHLIM.

3HauuTebHOE TpeBhIletie AD;‘; Haj JKesnaTesbHpIM MH-

HUMYMOM (CM. BBbIllie) Takxe CBHAETEABCTBYET 00 OTKJOHE-
HUM peXXuMa JeaspaTopa OT ONTHMAJbHBIX yCJIOBUH padoThl.
B srom ciayyae pekoMeHIyeTcd IpelBapHUTEIbHbIA MTOIOrPEs
B [1BIT no6aBounioil BoAbl, mocTynaioweld B aeaspatop (cM
puc. 3-2, nos. 7).

[Tpu ycranoske Ha TIIL cpeanero paBienus TypOui
¢ MpPOTHBOXABJAEHUEM, KOTophle mocraBasiorcss Oes T[IB]L,
MOCAeAHHE TPUXOAUTCA YCTAHABJAWBAThb JONOJHUTEIHHO.
B sTux cayuasx umeeT MecCTO GOJbIIOH JOMOJHUTENbUBIH
pacxon napa Ha I[1B]l, xotopbli Hag0 3apaHee yUMTHIBATbL
Npy OIEHKE PAcXOj0B lapa Ha CoOGCTBeHHBle HYXKAB TIIL
(npu moacdere D’y;). Iloicuer 3TuX PacxofoB mapa B mnep-
BOM NPUGAHKEHHH HYKHO TIPOH3BOAUTH Mo popmyne (3-26),
NpUHHEMAs PACXo NMUTATEJIBHON BOJABl Yepe3 JOMOJHUTEb-
uele [1B/1 paBubiM pacxoay mapa yepe3 TypOUHBI € NMPOTH-
BOJaBJIEHHEM.

MapoeopasaHoi 6ananc T3

Pacuer TengoBo#t cXeMbl 3aKaHUHMBAETCSI COCTABJASHHEM
Tabauub napoBoro Gaganca TILl wm 6ananca nuraresabHoil
Boabl. Pexomenayemas ¢opma rtabanu mnaposoro Haganca
T3 npuBeneHa B pacCMOTPEHHOM HUXKE MpUMepe,

ITaposoii Gasanc xapakrepuayer paloTy CTaHUHH B Te-
yeHHe Bcero rojaa: 3hHexTHBHOCTh UCMOMb30BAHKUS YCTAHOB-
nenHoro Ha TIIL obopynoBatus, 5KOHOMHUHOCTh €0 pabo-
Thl U 3SKCIIYATALlHOHHYI0 HaAeXHOCTb craHuuu. Ha ocHo-
BaHuU DaHHBIX naposoro Gagaanca Tl npouszsomuTesa BbI-
6op KOTeIbHBIX arperaTos.

Pacuerom tennoBoil cxemrl T2LL onpenensterca cymmap-
Has MapoNpoOH3BOIUTENbHOCTD KOTJIOB, ofecneunBatonias pa-
GOTY CTAHIIMH TPH BCEX €€ PEXKUMAX;

DCB DCB
D, = %391_, mlu, (3-35)
i 10T

r;Le Kror — KO3DPHIMEHT, yUHTHIBAIOMMEA TIOTEPH B TRILIO-
BOM LHKJe CTAHUMHK (CM. BbIIe yKa3aHMsl MO
pacueTy pacxolon napa Ha COGCTBEHHBIE HYXK-
net TOL).
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Onsako fas skemmyarauuit 5aekTpoCTatifiiti aBAsnCs
BeCbMa CYIIECTBEHHOH He TOJbKO 00ulas NaponpoH3BOLH-
TEJIBHOCTb KOTENBHOH, HO TaKKe €IHHUYHAA I[1apONPOU3BO-
QUTEJBHOCTh YCTAHABJUBAaEMBIX KOTEJNbHBIX aTperaTos, Tak
KaK yCTaHaBJHBaeMOe Ha CTAHOUH 000pPYyAOBaHHe MOJKHO
obecneynBaTh KakK BO3MOMKHOCTB TIJ1AHOBO-TIPEAYyNpPeNUTEAb-
HOTO PEMOHTA KOTJIOArperaToB, TaK i pe3epBHDOBAHHe aBa-
PHALOTO OTKJIIOUCHHST OJUI0T0 13 padoTatolignx Kowios. pu
pacueTe TENIOBOH CXeMbl CHEIHAJBHO IPOCUHTEIBAETCSA BTO-
POU 3UMHHI pPEXHM, KOTOPBLIM IIPOBEpPAETCs BO3MOXKHOCTDL
padorel TOLL npu apapriiHOM OTK/JINUYEHHH OJHOTO H3 KOT-
JIOB TIpH TEIJIOBBIX HArpy3KaxX, perylaMeHTHPOBAHHDLIX HOP-
MaMH TeXHOJOTHYECKOTO I[IPOEKTHPOBaHus - (CM. Havas€o
§ 3-4).

Has nersero pekuma paborsl TILL Takxke HeGespasanu-
Ha eJuHHYHAs MOLLHOCTb YCTaHaBJHBaeMbIX KOTJoarpera-
TOB, TAK KaK JeTOM OOBIYHO MPOM3BOANTCSH KANUTAdbHbI pe-
MOHT 0GOPYIOBAHUSA, CBA3AHHBIH C OCTAHOBKOM KOTJIOB, H
BO3MOXKHO, TaK XK€ KaK W 3HMOH, aBapHilHOe OTKJIOUeHHe
paboTaiuxX anperaTos.

B cBsi3u ¢ H3/0JKeHHBIM HHXKe TaHbl OCHOBHBIE IOJIOKe-
HUSt 10 BBIGOPY KOTJOB, KOTOPBIMH CJEAYeT PYKOBOICTBO-
BaThCAd KaK B Ipoilecce pacueTa TelJoBOH CXeMbl CTAHLUHH,
TaK ¥ MPH aHAJU3€e Pe3YIbTATOB €ro.

l. Bri6op sHepreTHUeCKHX KOT/IOB @IPOM3BOIUTCH IO Ma-
KCHMa/JbHOMY pacxoixy napa Ha TypOunel u POY npoussoz-
CTBEHHOT'O 'Ha3HAYeHHsl NPU YCAOBUH, UTO TIPU BLIXOAE H3
CTPOS CaMON0 MOILHOI'0 3HEPreTHYeCKOr0 KOTJIa OCTABLIHeCH
SHEPreTHYECKHE U MIUKOBble KOT/Ibl YCTOHRYHBO ofecrneunBalor
MAKCHMAJbHO IJHTEIbHYIO OTHAUY Napa Ha NPOHU3BOLCTBO,
cpenHIOl0 3a Hanbosiee XOMOINHLIH Mecsll OTZayy Telsa Ha
OTOMJIEHUE H CPeJHeyacoBOH PacxoJ Telsa Ha CAHHTAaPHO-
TeXHUYeCKHe HYKJIHL,

H s sseKTpocTaHIyi, UMEIOLINX CBA3b ¢ PAHOHHON 3Hep-
roCHCTEMOH, JTONYCKAeTCsi CHHKEHHe BbIpabOTKU 3JEKTPO-
sueprunt Ha 10%, a Ha M30AMpOBaHHBIX BEIpABOTKA 3JeK-
TPO3HEPIUH AOJKHA 00eCneunBaTbCsl B NpefesaX TOMYCTH-
MOI0 PeryJHpoBaHus 3JAeKTponoTpebienus.

2. TToKpBITHE THKOBBLIX TeNJIOBBIX HAT'PY30K TOJIKHO OCY-
L{eCTB/SITHCS 32 CUET TIMKOBBIX I1APOBBIX UMH BOZOTPEHHbIX
KOoTJ0B. BEIGOp THMA ¥ MOUIHOCTH THKOBBIX KOTJOB .ITPOHU3-
BOMUTCS M3 YCJAOBHSI TIOKDHITHSI TEIJIOBBIX HArpy30K CTaH-
HUH TIpH MaKCUMaJ/bHO-3UMHEM peXUMe NPH TOJHOM HC-
N0JAb30BAHHU NPOU3BOIUTEILHOCTH YCTAHOBJAEHHBIX 3Hepre-
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THUeCKHX KoTiloB, a Takeke u3 ycaoBus obecuetienhist ¢pes-
Hell 3a HanboJslee XOJQ0JHLIA MecCsll TelJloBOH Harpysku TIL]
OpY BBIXOZE H3 CTpos (1060T0) CETEBOro TOIODPEBATENS
WIH Tem10hHKaIIOHHON TypOHHBL.

3. Ilpu Buibope uyucna ¥ eAMHUYHON MOILHOCTH 3HepTe-
THYECKHX KOTJOB, KDOMe TIpHBeJeHHBIX BhIIle yKa3aHuil, He-
06X0/LIMO. YUHTHIBATH PEKRHM paboThl KOTJIOB B TeUEHHE TO-
1, obecreunsast MO BO3MOXKHOCTH TOJHYIO HJIH OJMUBKYIO
K HeHl HarpysKy pafoTamliyuXx KOTJIOB IIPH BCeX peRUuMax.
He caemyer 3a6piBaTh, 4TO K. 0. Jl. 9HEPIeTHYECKHX KOTEJb-
HLIX arperaTtop npu pabote ¢ GOAbLIOH HEXOrpYy3KOH 00bIU-
HO 'HECKOJIBKO yMEeHbllaeTcs, a KOT/b, paboTaiouide Ha Mbl-
JAeBHAHOM TOILTMBE, BOOOIlE He RONMycKaoT pabdoTy ¢ 60Jb-
LIOK HeAorpyskol. B 3aBUCUMOCTH OT KOHCTPYKLHH TOIKH
H BuAa CXKUTAeMOro TONJIMBA MUHUMAJBHO NOHNYCTHMAs Ha-
rpyska MOXeT kode0aTbCa B HIMPOKHX mpejenax. B cpennem
MUHHUMAaJbHYIO HalPy3Ky MOKHO IpUHEMATh PaBHOH H0—
70% pacuerHod.

4. Hamo Bcerga cTpeMHTBCS K yCTaHOBKE BO3MOKHO
MEHDINEro Yucja KOTJIOB ¢ BO3MOXKHO :00JIbIIEH MPOU3BOLU-
TeJABHOCTBIO NpH COOJIIOACHUH NPUBELCHHBIX PEKOMeHIalut.

5. B koTenbHOH, I'le yCTAHOBJIEHH KOTJBI, paboTaloiine
Ha yrje, MUKOBble KOTJB, KaK MPaBUJO, OTAIIHBAIOTCA
JKUAKAM TOIJIMBOM (MasytoM). BBuay mano#t mpomosrxu-
TeJbHOCTH IIMKOBOH HATPY3KU B TOJY Pacxoj MasyTa Ha Iu-
KOBbIe KOTJIBI CPaBHHTEABHO HEBEJHK M BCerja OKyllaercs
SKOHOMHUEl 3aTpaT HO yCTaHOBKe M SKCIyaTAllUd JEHIeBhIX
¥ NPOCTBIX Ma3yTHBIX KOTJIOB.

6. [Ipn mpoexTUPOBAHHU 3/1EKTPOCTAHLHUEA Ha 00OpyIO-
BAHUM OTEYeCTBEHHOTO IIPOHU3BOICTBA IIPH BLIGOpE eIUHHY-
HOH TIapONPOU3BOIHUTENBHOCTH KOTEJBHBIX arperaToB HyX-
HO UCXOJUTb H3 HOMEHKJ/]aTypPhl KOTJOB, U3TOTABJAUBAEVBIX
npoMbiniesroctsio CCCP, B TOMOUYHBIX YCTPOHCTB, 110CTaB-
JISIeMBIX € 3TUMM KOTJaMHU.

Paccmompennas Bollle METOJUKA pacuera TelIoBOH cXe-
Mbl MApOTYpOHHHOH YCTAHOBKM NpPUMEHMMa H AJisi pacuera
CXeM C Maporas’oBHM LHUKJIOM {cM. § 3-2).

Tenno, nepegabaeMmoe Boje B skonomansepe Il crymenu
rasoBoii TypOHHbBI, yuuThiBaeTcs B Oajance [geaspartopa
6 ar, aHanTOTHYHO TOMY Kax 3TO JeJaercs NpH pacuere Te-
1710B0H cxeMpl naposoit TIL, ¢ momonisio popmyan (3-25).
KoanyecTBoM 3TOr0 Tensa TpeiBapUTeIbHO 3aA210TCH ¢ 110-
CJAeAYIOLIHM YTOUHEHHEeM 110 TEN/0BOMY 0ajlaHcy 3KoHOMali-
3epOB ra30BOH TYPOUHEL '
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Tenuo, nepenasaeimoe so 11 u I crynensix rasosoro 3ko-
HOMak3epa, NIPUBOAUT K coKpalleHHIo oTGopa napa Ha [IB/L
0T NmapoBLIX TypOus. B pacueTe Tena0BOM CXeMBI Hapora-
soso#t T3] coxpaulenne ordopa napa Ha IIB]l yynTbiBaer-
ts caeayomuM 06pa3oM: 1o TETJIONepenany Ira3oBOro MoTo-
Ka MeXIy ra3oBofi TypOWHOM X Ta30BBIM 3KOHOMAH3epoM
IIl crymeHu noACYUTLIBAETCA KOJHMYECTBO ITHTATeNbHOH BO-
Jbl, KOTOpOe MOeT ObiTh MOJIOTPETO OT TeMIepaTyphl B Je-
asparope 6 aT 10 KOHEUHOH TeMIepaTyphl MOJOTpPEBa MHTA-
TeJAbHOR BOJBL, T. €. 10 215°C, npu pp=100 ar. Pacuersoe
KOJTHUECTBO NHUTAaTe bHON BOAbI, noxorpesaemoi ao 215°C
B I1B]l, Oyner paBHO PA3HOCTH MeXKAY TIOJHBIM PacXoIoM
€e U YKa3aHHBIM Bpllle KOJHYECTBOM. DTO KOJHUECTBO ITH-
TaTeJbHOH BOJbl MeHbLIe MPUHATONO TMpH NOCTPOSHUH ZHa-
rpamMM pexXuMOB HapoBHiX TypOud. [losTomy mpu ompeaene-
HUH PaCcX0Ja CBeXKero napa Ha TypOHHBL ¢ TOMOLIbIO Aua-
rpaMM peXHMOB HaA0 BHOCHTH NONPABKY, KOTOPas NOACUU-
THIBAaeTCsl aHAJOTHYHO yKazaHuaMm B § 3-4 mo dopmy.am
(3-30) u (3-31). Tax »xe xak u no skonomanzepy III cry-
neHy, TemacoTaavell skonomaiizepon I u I crynenedt cnava-
Ja 3ajaloTcs, a 3aTeM ee YTOUHAIT o 6ajaHCy ra3osore
NoTOKa 3a TypOUHOL.

2. Pac4er TennoBbIX CXeM NapoBbiX KOTEMbHbIX

DTOT pacuer MPOU3BOAUTCSH METOAOM, aHAJOTHYHBIM pac-
CMOTpeHHOMY Bollle. [IpenBapHuTeNbHO OLUEHUBAIOT Pacxol
napa Ha jgeaspaTtopbl nutateabnol Boaw u MBI cuipoil Bo-
IObl mepen xumpomooumcTkoil. flo cymme pacxonoB napa
BHEWIHNMH TOTpeOHTeNsiIMM ¥ Ha COOCTBEHHble HYXK/Ibl KO-
TeABHON ONpelesIfioT NapONpPOU3BOAMTENPHOCTD MOCTAEeTHEN.

3areM TpoOBepsOT NPUHATHIH pacxoy mapa Ha IIBII chi-
po¥t BOABI M COCTABJSIOT MapOBOAAHON 6alaHC /1€a3paTopPOs
NMUTATENBHON BOALI (TIOACYUTHIBAIOT NeHCTBUTENBHBIN Pacxox
mapa Ha JeaspaTopbl). PacxoxkpeHue ¢ TIpeaBapHTeIbHO
NPUHATON BeJIMYHHON He HOMKHO ObITh Gosee 2—3Y, (cm.
npuMep pacyera B NI, ).

3-5. TOOBAR BbIPABOTKA TNAPA JSHEPTETUHECKMMM KOTIAMM,
rOAOBAS BbIPABOTKA 3JIEKTPOJHEPIMM M TOQOBOK PACXOR
TONNMUMBA HA 13U,

IToxcuer romoBolt BuipaGOTKU 3/EKTPOSHEPTHH H mapa
na TOL npoussoauTCs, KCXOAS U3 3aJ@HHOTO TOJLOBOTO NO-
tTpebaeHns mapa TPOH3IROACTBOM, TOAOBOH OTHAUM TenJaa
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T31L B cucreMy TenacGUKaUUN H 33AaHHON 3JEKTPHUECKOI
narpysku TOLL B Teuenne rona.

BripaGoTka mapa SHePTeTHYCCKHMM KOTJIAMH T0JCYHTHI-
BAaeTCA IO CyMMapHOMY TOJOBOMY ‘PaCXOLy CBeXEro mnapa
typbunamMu u POY ¢ yyeToM BHYTPHCTaAHUHOHHBIX TIOTEPE,
OLleHHBaeMBIX HJI51 CTaHUui CpeXHHX nmapamerpoB B 3% wu
A5 CTAHUMHA BBICOKOTO AaBjenus B 2% cyvmapHol Bbipa-
BOTKM napa KOTJaMd (KakK W B pacyere TEIJOBOH CXeMbl
ToL).

Hdng noacuera TOAOBOTO pacxojga cBexero mapa typbo-
reHepaTopaM#s NpeIBAapHTEJNbHO MOACYATBIBAETCH CpeoHe2o-
dosas (3a pabouee BpeMs) 3aepy3ka peeyaupyemoiy 0rH0-
pos Typbur ¢ y4eTOM [PACXOA0B Napa Ha COGCTBEHHBIE HYXK-
ael TOLL

Pacxox cexero napa Ha TypOHHE], TaK Xe Kax H B pac-
qeTe TENJOBON CXEMBI, ONpejeadeTcs 110 AuarpaMmam pexHu-
moB TypOuH. [TosTomy pacxox mapa Ha COGCTBeHHbIE HYH-
bl CJA€AYeT YUUTHIBATH TOJBKO B KOJHYECTBE CBEPX VUTEH-
HOro B auarpaMmax pexnMoB. C J10CTAaTOUHOH CTeleHblo
TOYHOCTH OH MOXKET MNPUHHMAaTbCH PAaBHBIM cpe;mero;xosou
BEJINYHHE:

epr_ By myy A 841y gy

p— 0 .
ac,u - 8 760 ’ /0’ (8 36)
rae Aay, u Ag;, — 3umHHi W JleTHUIl pacxoam napa u3 otT0o-

poB TypOuH Ha ccOCTBEHHBIe Hy /bt TOLL,
BbIPaKeHHbIH B NIPOLEHTax obuIero oT6opa
napa JaHHBIX I1apaMeTpoB, °/q;

Ay, W Ny, — TIPOJOKHTENbHOCTH — OTOMMTENBHOTO  H
JIETHETO TIEPHOMIOB, 4;
8 760 — npoaoJIKUTENBHOCTL TOAA, 4.

Besnunna Aaf"’“'r TIOACUHTHIBAGTCA 1O Ka}Xa0My oTGOpy,
HCToNb3yeMoMy Ha cobcTBeHHble HYKAbt I 8 orgensHOCTH.

[TpononyuTeLHOCTD NEPHOSI0B NPHHAMARTCS 1O KJIMMATO-
JgorpdeckuM Tabaunam [JI. 4].

3Hak A ykaselBaeT, 4TO BeJIMUMHA G ONpeaeseTcs pac-
XO[OM Tiapa Ha COGCTBEHHBIE HYMK[Ibl CBEPX YUTEHHOro B fva-
rpaMMmax pexHuMOB TypOHH.

FonoBoii otmyck napa Ha npousBoAcTBO D°* (10 Kak oMy
mapaMerpy) HNPUHUMAETCS MO Tad/Hile 3ajaHHBIX  TEemJIOBbIX
warpysok T3LL.
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Tonooit ot6op mapa Ha oromsenue  BenTwasupio DL

o.r ’
T..©. Ha CeTeBble NOIOPPeBATENN U Heas3paTop NOANUTKH
TeIJIOCETH, MOACUMTBIBAaeTCs 1o (GopMmysaaM, mpUBeJLeHHBIM
B § 3-4, mcxonsd U3 rOJLOBOro TEMAONOTPeONeHUs CHCTEMAaMI
OTOIIJIEHHS] W BEHTU/ISILIUU, OOBIUHO NPEACTABIIEMOTO B BHIE
rpaduka (cm. ra. 2). IlpexBapuredbHO HYXKHO pasieldTb
rofosoe Temjgonorpebnenne (naomans rpaduka) Ha IBe
YaCTH: 4aCTh, MOKPbIBAEMYIO OCHOBHAIM HCTOYHHKOM TEHJia—
napoM H3 peryaupyeMblx oT6OPOB TYPOUH, U YaCTh, MOKPLI-
BAEMYIO TIMKOBBIM HCTOUHHKOM Temnsa — mapoM ot POY wan
BOJOIPeHHBIM KOTAOM.

W3 renmopukaunouneix oT60poB TypOHH MOMKHO MOJY-
yaTh Hap C MakCHMaJbHBIM JaBjeHUeM 2,5 ar, KOTOPOMY
COOTBeTCTByeT Temiiepatypa ~ 127°C. Dtum mapoM Hpak-
THYECKH MOXKHO TMOLOTPeBaTh CETEBYIO BOIy B Ooiliepax 1o
115° C. Jansaedmuil moxoTpes M0MKEH OCYIIECTBAATHCA HC-
TOYHHKOM Temsa c 0oJee BBICOKOH TEMNEpPaTypoit — mapoM
¢ 60JBIINM 1aBAEHHEM HUJTH B BogorpeidnoM xorse, O6aacthb
paboThl MIKOBOTO TOLOTPEBATE]sT XOPOILIO BHIHA Ha TEMIe-
paTypHOM rpaduke TenjoceTy, npeAcTaBIeHHOM Ha puc. 3-11
(3amwmpuxoBanHas NJI0INAIb).

Caenyer o6paTHTh BHUMAHKE Ha TO, UTO HATPY3Ka OCHOB-
HBIX CETeBBLIX NOAoTpeBaTesell ¢ MOMeHTa HavaJjga padoThi
TMKOBBIX TIONOTpEeBaTeNefl IO Mepe POCTA TeMNepaTyphl <e-
TeBOH BOAKI yMeHpllaerca. Kak BuAHO u3 rpaduka, moges-
HBIH.TeMIepaTyPHLIH nepenas Ha OCHOBHBIX TOOTPEBATEIAX
C POCTOM Harpy3K# CETH COKpallaeTcs, TaK Kak Temiepary-
pa of6paTHOK ceTeBOH BOXK MOBHIIIACTCA, a TeMmeparypa
BOAB! 32 OCHOBHBIMH CETEBLIMA TOMOTPEBATENAMH ~OCTALTCS
MOCTOSTHHOH, TPeaesbHO BO3MOKHOM.

[Tepefing X romoBoMmy- Tpaduky TenaonotpebieHus CH-
CTeMaM# OTOT/ICHUS H BeHTHASINH, HAa OCHOBAHUY H3/0KEH-
HOTO MOXKHO (GHKCHPOBATh Ha HEM MaKOHMAa/JIbHO BO3MOXK-
HYK HaTpy3Ky, NOKPLIBAEMYIO OCHOBHBIMHM TOAOTpEBaTIsA-
vu. Ha ppaduxe, npemxcrasiersom Ha puc, 3-12, sroit Ha-
Tpy3Ke COOTBETCTBYET TOUKA 4.

Ykasantuule na rpaduke XapakTepHble OPAIIATL HMEKT
caelyomue 3HadeHus:

Q™" — muHEMAaIbHAs TersodUKAUMOHHAT HArpysKa, COOTBET-
CTBYIOWIAS HAY4/1y M KOHILy OTOUMTE/JBHOrO ce30Ha;

Q2" — makenvanbHas  (pacdeTpas) TenOdHKALHOHHAs [Ha-
rpy3ka;
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pacy - ; . . ; <
Q" — pacyernas Harpyska OCHOBHbIX NOJOrpeBaTeJell npu
AAaBJIeHEH Tpelowiero napa 2,5 am; ‘

pacu
Qn.n —- pacueTHaa Harpyska nuxosoro_no;xorpeBaTem.
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Puc. 3-11. Temneparypubl¥l TIpaduk TenaocerH.

Kak 6blj10 CKa3aHO, ¢ TIOBLIIIEHHEM TemI0PHKAIHOHHO I
Harpy3ku (Bbllle TOYKH @) Harpyska OCHOBHbBIX TIOJOTpeBa-
TeJel yMeHblIaeTrcs, 4TO
oTpaxeHo na rpaduke au- o Q, Mnaasu
Huelt a—>b. am 7 1

[Tnowane Hajx JuHUER — @A%eY a
a—b onpenensieT ToAOBYIO

— i aﬂakc
oTmayy Telsla  IIHKOBBIM s { ne
"MCTOYHHMKOM; BCE OCTaJIbHOC 1 I gkt
TeIJIO MOXKHO MOJYYaTh 3a C'L Lt QMum
cyeT OCHOBHOI'O MUCTOUHHKA, 165 1
T. € Tnapa H3 peryJjupye- lpodoaxumensrocms

MbiX 0TOOpOB TypOuH. Cka-
3aHHOE OJHHAKOBO cIpa-
BEIIMBO KaK JUIsi TOJ0BOTO
rpaduka, noCTPOECHHOTO II0
MaKCHMaJbHO - CYTOUHBIM
rHarpyskam {cm. ra. 1], rax
¥ 10 CPeAHECYTOYHLIM TeM-
neparypam.

-3 0 OMONUMENEHOZO CEITHA

- Puc. 3-12. T'pabux TennoduKalHoH-

HOHM Harpys3kH 3a OTONHTEJBHBIN ce-
30H.

] — o6nacte paGoThl OCHOBHMLIX MOJOrpe-
partenelt; {1 — obaacrb paboTht THKOBBLIX
nonorpesaTeneii.

B Tex cayuafix, xorga Harpyska OCHOBHOI'O CETEBOIO
nojJorpeBaTessi ONPAaHHUHBAETCH HE TIPeJeJbHO BO3MOXKHOH
TeMIepaTypoll TENJIOHOCHTENsd, a paclojaraeMblM KoJuide-
CTBOM Tpelolilero Tapa, MUKOBLI HojorpeBaTesb TO/KEH
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BKJAIOWATHCA HpH HATPY3KAX, MeHbUIHX InpeaedabHON AJisi
OCHOBHBIX [I0JOrpeBaTe/iell: TOYKA @ CMeCTHUTCH BIpPaBo IC
OTpaHHYHBAlOlied KpUBOH rpaduka, a KpuBas a —0b u21u-
KOM WJIM YACTHYHO NPEBPATUTCH B NPAMYIO JHHHIO.

B cxemax TOL, mMenomux BoAOTpelHble KOTJBI, J
nogcuera D) WCmo/b3yeTcsi TOJIBKO 4acTh MJOLULAAN TO/0-
BOTO rpacana 9KBIIBAJEHTHAH Tena0HKAUWHOHHON Harpya-
Ke, [IOKpPbIBAeMOH apoM.

I'omoBoit pacxon mapa Ha ropsyee BopocHaOxenue (ne-
asparop u [IBIl I'BC) onpezneasiercst nmo QaHHBIM pacuerd
TENnA0BOH cxeMbl (CM. maposofi Gananc TILL):

Dt =D", ny + DY ny Kiey, mfe0d,  (3-37)

T'eB

TAe My W A, — NPOJONKHTEJILHOCTH OTONHTEJNBHOTO H JIeT-
HEro TepHOJOB;

Dlr“B 1 DIv ~— Cpe/HeYacoBble 3a HEAEeNI0 pacxXoipl Inapa
Ha 'BC B Ill u IV pacueTHRIX pekumax;

Kien — KO3 OUIMEHT, YYHTBIBAIOWWA MpOCTOH CH-
cremol I'BC npu pemonrtax:

350 — nyy

5T (3-38)

erM =

Pacxon mapa Ha cobcrBeHuble Hyxasi TILL naxoaurcs mo
topmyae
Aacp T

Dl =XD’ ——"—— mjfe00, (3-39)

c.H BI | __ AqSPT ?
CH

rae T D, —cymMa BCex pacXoiOB napa JaHHbIX NapameTpoB
Ha BHeWHHX noTrpedurenedi, m/200;

A aj"ﬂ'“—cpeaﬂeroaosaﬂ BeJIMUHHA ¢ OCTaB/JIAIOUIeH COOCTBCH-
Horo pacxoga TOU Jem. dopmyay (3-36)].

Ecan nukoBast oronuresnpHasi Harpy3kKa TIOKPHIBAe€TCS He
BOAOTPeAHBIMY KOT/aMU, a TIapoOM ©T pesepBupyioieir POV,
TO T'OJOBOH Pacxol 1apa OT Hee ONpPeleNsdercs COOTBETCT-
BEHHO TOJOBOMY PaCXOAy Telja, HAXOAUMOMY U3 I'OJOBOrO
rpaduka oronurTenbHOH Harpyskn TILL,

TFogoBoli pacxox napa OT cleUHadbHbIX IIPOU3BOICTBEH-
#ux POY npunuMaercs no 3ajJanHHOMY TOLOBOMY pacxolly
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ero (cm. Tabanny renaoseix Harpysoxk TOLL). Ilepecyer pac-
xogoe napa Ha POV ¢ mapamerpos moTpebuTens Ha cBe-
JKHH Tap Mpou3BoxuTCA No Gopmyae (3-18).

CyMMa pacxojioB napa ¢ OJHHaKOBBIMH NapaMeTpaMi
HA BHeHWIHHX mnorpeburteteli U CoOCTBeHHbIe HYKubl T3]
onpene/asieT TOLOBYI0 3aPPYy3Ky COOTBETCTBYIOIIHX 0OTGOPOB
Typ6un u POY.

B mepuoasl npoctos Typ6oreHepaToOpoB IO IIPHUMHE Ka-
MUTAIBHOTO U TeKYLIero PeMOHTOB (3UMOH M JeTOM) MOTepH
UX 0TOOPOB KOMIEHCHDPYIOTCS LPYIHMH OCTaBIUMMUCA B Pa-
6oTe MamuHaMu u pesepsupyioumMn POY. Henoucnoas-
3oBanue oTOOPOB TypPOUH BO BPEMS PEMOHTOB ONpeiesdTcs
IJUTEIBHOCTRIO HX H peXXUMOM TroTpebsaendss oT6OPHOTO 11a-
pa B 3TH TlepHOALI (31Ma, JeTo, BpeMs CyTOK).

HnurenpHocTh npocrost TypOUH B KanUTAJAbHOM PEMOH-
Te perjamentupyercs xopMamu MIud CCCP {JI. 19]. Kaxk
IPaBuJIO, KalHuTaJbHble PeMOHTH TYPOUH MIPOH3BOAATCA Je-
TOM, KOTIa TenoBas Harpyska TOLl menbuie.

OzxnoBpeMeHHO B PEMOHTE HAXOAUTCA OXHA TypOuna. Ha
TeKYLUIHH PEeMOHT TypOUHBl OCTAHABJWBAIOTCA IO Mepe Ha-
no6HocTH. JIIMTENbHOCTD €ro B pacueTax OPHEHTHPOBOYHO
MOXKHO TIPUHHMATb PaBHGH ~70% pernaMeHTHPOBAHHOIG
BpeMeHH Ha KalUTAaJbHBIA PEeMOHT.

JleToM mpyu ocranoBKax TypGoreHepaTOpOB Ha KamnHTalb-
HBIH U TeKyLIHH peMOHTHI, KOT1a HeT OTOMUTeNbHOIl Harpys-
KH, 1moTepsl npomMoTdopa OCTAHOBJIEHHOM TYpOHHBI NOJKHA
KOMIIEHCHPOBATBHCH JIOPPY3KOH COOTBETCTBYIOUIHX NPOMOTHO-
poB ocraBmuxca B pabote Typbun. B cayyae HeBo3MOMKHO-
CTH IOJIHOTO TMOKPEITHS MOTEPH HPOMOTGOPA APYTHMH TYp-
6unamu aeuuHuT B mpomoTtGope AD”Z NMOKPLIBAETCA Peaep-
supyiowei POY.

Harpyska pesepBupymouieit POY 3a Bpems npocrost Typ-
6UH NeTOM N0 KamIo# TypGuHe B OTAEJBHOCTH OPUEHTHPO-
BOYHO ONpejensieTcs 1o NaHHbiM mapoBoro Gamanca TILI,
H3 KOTOPOTO BLISIBJASETCS BO3MOXHOCTBb JOTDY3KH NPOMOT-
GopoB ocTaBiIuxcs B pabote TypOHH (C MOMOUILIO qHATPAMM
pexkumos). [Ipu »TOoM HAZO HMeTb B BUJY, UTO B 11apoBOM
6anance TOLl npuBesedbl MaKCHMAJdbHO-CYTOUHble OTOOPH
mapa Ha IPOM3BOACTBO, a CYTOUHBIH rpadux mnorpebiesnns
mapa mMeeT HEDaBHOMEDHOCTb, KOTOPas XapaKTepusyercs
ko3 dunueHTOM HepaBHOMepHOCTH Keyr, 3aBUCANIMM OT Xa-
paktepa norpeburtens. O6viuHo 3uadenus Kgyr 3ajpai0TcA
BMECTe C TeNNOBLIMH HATpPy3KaMi morpebureneil.
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CymMmapHdas otaua napa pesepsupyoitux POY 3a Jer-
HUH TIepHoJ OPHEHTHPOBOYHO MOACUHTBHIBAETCS 10 (opmyse

Djey'== 2D, Keyar's

mfy, (3-40)

r1ocy’

Yy, o
rae AD:/D — KOJIM4eCTBO I1apa IPOMOTCOPA  OCTAHOBJIEHHOH

TypGusbl, Bo3MemaeMoe POY B setHuit nepuog,
mf4;
v

rrocy — MPONOJIKHTEIBHOCTE NPOCTOS OAHOH TYPOHHBI 3a
JeTHHH I@epyoj (KanutaJbHeil n Tekymui pe-

MOHTBL);
Kecyr — KO3(dHIHEHT CYTOUHOH HEPABHOMEPHOCTH O-
Tpebsenus mnapa.

3HMO# TIPH OCTaHOBKAax TypGOTreHEepaTOPOB Ha TEKYIUIUH
PEMOHT TIOTepsl TenaobuKanuoHHOro 0TOopa OCTAHOBIEHHOL!
TypOHHBI KOMIeHcupyercs aubo 0T6OpaMHu OCTaBIIUXCA B pa-
fore Typ6uH (morpys3koi ux), Ju60 BOACTPEHHBIMH KOTIaMH
(cM. mpuMep).

[Toteps mpomorGopa OCTAHOBJEHHON TYpPOHHB! KOMIEH-
cupyercs, KakK mpasuso, pesepsHoit POY. B stor nepuon
MOTYT MOHAAOGHTHCA TaKyKe YaCTHYHAs Pas3TpPysKa MPOMOT-
6opos ocraBlINXCs B pabore TypOuH M mepenaua 3ToH ua-
ctu ipomor6opos Ha POY. HeobxoanmMocTh B 3TOM U KOJIH-
yectBo mepenasaemoro Ha POY npomorbopa omnpesensitorces
no nauueiM naposoro Gananca T B 11T pexxume (cMm. npu-
mep nuxke). CymmapHasi 3arpyska pesepBHoit POV sumoil
MOACUATHIBAGTCSA 110 tbopmyne

D —ED™ Koyq 0" 4 EAD™™ Koyn 1)

POY 1.0

mfe, (3-41)

rpO( T npoct?

roe D?Io—sarpyesxa npomotéopa  OCTAHOBJCHHOH TYPOHHBI
B 1l pexume, m/u;

ADP®"™ — gosmuecTBO Tapa M3 NpoMoTGOpoB  PabOTAalONIKX
TypOun, nepenasaemoe Ha POV (pasrpyska npom-
oT160poB), m/4.

[Mpu mogcueTe CpPepHEroJoBolt 3anpy3kH mpoMoTOODOB
TypOuH mnap, BbllaBaeMbIl HOTpeﬁrPI"I‘eJIﬂM OT pe3epBHpPYIO-
mux POY, He yunTniBaeTcst.

Jlas noacuéra roJoBOrO pacxoia cBexero napa Typou-
HaMy HALO 3HATb, KPOME PacCMOTPEHHOH Bbillle 3arpys3KH
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UX peryJaupyeMbelx OTGOPOB, POLOBYIO BbIPABOTKY UMHU 3IJeK-
rpoaHepruu. [lepexojs K 3TOMy BoOMpoCy, HEOOXOAUMO OTMe-
TUTh, UTO Ha npoMmuillieHHBIX TALL 32 penkuM UCKIOUEHH-
eM, YHCTO KOHAEHCAIMOHHBIE TYPOUHBI HE YCTaHABAWBAIOTCH;
[O3TOMY B JaJibHeHIIeM 0 KOHAeHCAll#OHHBIMH TYpOHHAMI
IOPA3yMeBaloTCd KOHIeHCANOHHBle TYPOUHBI ¢ peryaupye-
MbIMH OTOOpaMH mapa.

B orgenpHelx cayyasix Tpu ycranoBke Ha T3IL B wuche
OPYTHX TaKKe YUCTO KOHAEHCALHMOHHBIX TypOoreHepaTopoB
POIOBOM PACXON Mapa Ha HUX TMONCYUTHIBAETCS OTHAEJBHO TIO
HX MOIIHOCTH ¥ YIAETbHOMY PACXOIY 1apa COOTBETCTBEHHO
MIPUHSTOMY YHCJAY YacCOB HCIOJNBb30BAHUS MaKCUMyMa I
Bcelt TOII ¢ yueromM BHYTPUCTAHIMOHHBIX TTOTEPb W PacXoxa
mapa ‘Ha pereHepaiHulo, Kak yKa3aHO BBIE. DTOT PacxXoln
napa MoJHOCTBIO OTHOCHTCS HA BHEPAGOTKY 3JEKTPOIHEPTHH
(cM. HUXKE).

BripaGoTka 2/1€KTPO3HEPIHud Ha MNpPOMBIHIeHHBIX TOL]
B OCHOBHOM IIPOM3BOAWTCH 3a CYeT Tapa, TIOCTYHANIero
B peryaupyeMmule H pereHepaTHBHbIE OTOOPH KOHASHCAIUOH-
HBIX TYpOHH, W napa, IPoXojsulero uepe3 TypOHHBI ¢ Mpo-
TUBOJaBJAeHHeM. UHCTo KOHIeHCAUHOHHASA BbIpaboTKa 3J€K-
TPOSHEPrUH Ha CTABIHAX, HMEIOWHUX TYPOUHH ¢ KOHIEeHCa-
TOPaMH, OMpeleaseTcs, BO-IePBhX, Hen30eKHBIM TTPONYCKOM
HEKOTOPOT0 MHHHMMAJLHOTO KOJMMYECTBA Tlapa B KOHAeHCa-
TOPBI TypOuH (TaK Ha3biBaeMbie KOHIEHCAITHOHHBIE XBOCTHI)
M, BO-BTODBIX, JOMOJJHHTEAbHLIM TIPOTIYCKOM Iapa B KOHIEH-
caTopbl TypOHH, KOTJZa 3arpyska peryiupyeMbix oT60pos
HX He M03BoJseT TypOorenepaTopaM pasBUTh IMOJHYIO MOMI-
HOCTBb, @ TIOTpeGuTens M, HOXKAIOUEHHBIM K CTAHLUN HIAU CU-
cTeMe, B KOTOpo#i oHa paboTaeT, OHA HYXKHA.

CymmapHasi rogoBasi BBIpaGOTKa SJEKTPOIHEPIUH KOH-
JIeHCAlMOHHBIMH TypOOTeHepaTopaMy, Kax TIPaBUJO, Bhillle
BLIPaBOTKY 3JIeKTPOIHEPTrHy Ha oT6GopHOM mape (¢ MHHH-
MaJIbHBIM TIPONYCKOM Napa B KOHIEHCATOP) H XapaKTepH-
3Y€TCST TAaK Ha3blBAEMBIM YACJAOM YacoB HCIOJb30BAHHS Ma-
KCHMYMa, OTpeneNsieMOro U3 CAeAYIOLIero BbIpaXKeHHs:

3!‘
Make KOl A€
nmu - TyHoM ? %, (3 42)

KOH

rae & — rogorasi BeIPaGOTKA 3JIEKTPOSHEPTHH KOHAEHCAIH-
OHHBIMH TypBOreHepaTOpaAMHU, K6M.-4;
INT" — cymmapHas HOMHFJbras MOIIHOCTb yCTaHOBJIEH-
- HBIX KOH[IHCAIIHOHHBIX TYpGOTeHepaTopoB, K6MI.
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MakKcC
10n

Besinunna n 3aBUCUT OT pexkuma paotel TIC B Teue-

HII€ T0Ja, NPOCTOeB TYpOUH B PeMOHTE H MOTPeOHOCTH B Bbl-
paGoTKe KOHJIEHCAHHOHHOH 3/1¢KTPOSHEPTHH Ha JaHHOH
ToM.

B pacyerax craHuHH, HMEIOLIMX KOH/JeHCALHOHHBIE TYyp-

OuHbl 1 PaGoOTAIOLUMX B SHEPTOCHCTEME, BEJHUHHON Moy

0OGBIYHO 3aJa0TCA U MO Hefl MPHHHMAIOT MOZOBYIO BEIpaGOT-
Ky 3JeKTPOIHePIHH KOHALHCALUHOHHBIMH TYpOHHAMU:

' =EN"MnMC ey, (3-43)

10k “"iom Hom

Hans npomelusenssix TILl, mMmeomux cBA3b € 3SHEPro-
cucTeMolt, n'orC ofwmuHo coctasager 6000 — 7500 4.

LOH

logoBas BhipaGoTKa 3JEKTPOSHEPrHH BCell cTadllud IOA-
cyuTEIBaETCA MO dopmyle

. ==X + X3, wem-u, (3-44)

T21 10H

rge E3£J~ rojoeast BbIpaGOTKa 2JEKTPOIHEPrHH TYpPOHHAMH
C NPOTHBOJABJIEHUEM, KM -4.

Bemuunna I, (aas Kaxo# TypOHHBI C NPOTHBOAAB-
JeHHeM) TOJICYHTBIBAETCS C MOMOIUBIO JAHAIPAMM PEXKUMOB
no cpexHell 3arpyske ux oTGopor (BbIXJ0noB) 3a padouee
Bpemsa. Muaa TIL, nMewmux Tonabko TYpPOUHBI ¢ TPOTHBO-
IaBJeHUeM, TOI0Bas BBIPAaOOTKA 3JEKTPOIHEPTHH Onpefe-
JsieTCst TOJOBBIM TIPONYCKOM Tapa uepe3 3TH TypOuHBI (CM.
BHIIIIE).

s noacueTa pacxomoB CBexero mapa TypOuHaMu onpe-
IeNeHHble paHee TOJOBbIE Pacxojbl mapa u3 OTGOPOB TYp-
OUH pacupejiessioTCsl MeXKAY HUMH TPONOPUHOHAIBHO CPE-
Heil 3aTpy3Ke HX 3a 3UMHHUH U JEeTHHH NepuoJbl 10 1apoBO-
My Oanancy TILL. 3areM nojcYMTBIBAeTCS CPeXHErOAOBAT
3a pabouee BpeMsi 3arpyaka orbopa. las 3Toro roj1osoi
or6Op nmapa AAHHBIX MAPaMeTPOB OT NAHHOH TYPOUHBI HATO
pasjeauts Ha Bpema paboThl ee B TeueHue roxa. llocie
onpeaesieHdss CPeAHeroJOBON 3arpy3xku Bcex HpoMoTOOpoB
TYpOUH MOXKHO € [IOMOILBI0 MarpaMM peXUMOB UX Hepexo-
IWThb K TMOJCYETY PACXOJOB CBEKErO fapa Ha TypOHHBIL

ITo Typ6uHaM € NpoTUBONABIECHHEM CPEAHETOJOBAS MOIIL-
HOCTb M PacXOjl CBeXKEro napa ¢ yueToM pereHepaiuu onpe-
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AEeJSIOTCS! Cpasy M3 auarpamu pexuMon. [Tomuoxus ux nd
BpeMs paboThl TypOuH, HOJY4YaeM oI0BYI0 BIpaBOTKY 3J/eK-
TPOSHEPTHU H PACXOA CBeXKero napa TypOHHAMU € IIPOTHBO-
LABJACHHEM.

[1o xonpeHCauuOHHLIM TYpOUHAM B NEPBYIO OUepens NOI-
CUMTBHIBAIOTCH TOAOBOKM Pacxo] CBeXero mapa TIpH paborte
HX ¢ MHHHUMAJbHBIM INPOTYCKOM [apa B KOHAeHCATOp (MO
auarpaMmam pemumos) D' i pasBuaemas npn ToM
MOILHOCTb TypGorenepatopa. I'ooBas BbipaGoTKa 3J4eKTpO-
3UePryd Ha 3TOM Mape ¢ y4eroM NpocToeB TypOHH B PEMOH-
Te (10 HOpMaM) TNONCUUTHIRAETCS TO dopMy.e

r . cp.r
KMHE wovmng’

Nyygy KBM Y, (3-45)

rae N — MOL{HOCTD, Pa3BHBaeMas TypGOreHepaTopoM
Ha OTOOpPHOM mape ¢ MHHHMAaJbHBIM IIPOMY-
CKOM Tlapa B KOHAEHCATOpP, TIPH CPeJHEerono-
BOH 3arpy3ke oTOOPOB, K8T;
Nps — BpeMst paboOThl TypOUHLl B TeueHHe roja, 4.
IToaHbI TOXOBOM pacxon CBEKero flapa KOHICHCALMOH-
HbIMH TYpOHHAMH NOJYYHM, eCAH y4TeM TaKxKe BLIpabOTKY
3JEKTPOIHEPTHH 3a Cuer mapa, IPONyCKaeMoro B KOHAeHCA-
TOPBl ITHX TYPOHH CBepX MUHMMA/JIBHO HeOOXOANUMOIG KOJU-
yecTBa €ro. Jra BEPaBOTKa WIEKTPOIHEPTHH HAXOIUTCH IO
pPasHOCTH MOJHOH TONOBOH BEIPABOTKH 3JEKTPOIHEPIHH KOH-
JCHCAHMOHHBIMM MAWHAMU ¥ CyMMapHO# BHIpaOOTKH 3JeK-
TPOIHEPTHH 3THMH MalUuHaMy Ha OTOOPHOM nape ¢ MHHH-
MaJbHbIM NPONYCKOM Iapa B KOHIEHCATOP:
T \a r
AD =3, 0, Dy FOM . (3-46)
Pacxon csexkero mapa Ha JONOJHHTEJbHYIO KOHIEHCALHOH-
HYIO BBIPAGOTKY BSJIEKTPOSHEPTHH MOXKHO IOJYUYHThH, €CJIH TOo-

MHOMHTD BesingiHy A"~ Ha JOTONHUTEJBHbIH DacXof cBexke-
ro napa, cpasaHHL ¢ BLIPaGOTKOH TOH momHocTH, 4.
Ke[Kem-u:

AD! = A3 d*°"-1072, m[z00. (3-47)

HOnast typOun ¢ HauaJbHLIMM napaMeTpaMu mapa p;=
=35 ar, 1,=435°C u px=0,05 ar B cpegHeM MOXHO TIPHHH-
MaTh JMAONOJHHTENbHBIH Pacxol CBeXero mnapa paBHBIM
4,0 ke Ha BeIpaBOTAHHBIH KHJOBATT-4ac. AHaJOTHUHO A5
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TYypOuH ¢ HAUAMBALIME napaMerpaMu napa p;=90 ar u f;=

'=535°C B cpeIHEM MOXKIO IpHHMMATh d . PaBHBIM

3,7 ke/ksr - u; nas napamerpos 130/565 — 3,4 welrwem-u.
Cpemuas sennuuna d)°" ompejelleHa M3 JMATPAMM DEXKH-

MOB KOHIEHCALMOHHBIX TypOaH ¢ OTGOpAME IO DACXOTY CBe=
JKeTO Mapa Ha BeIPAGOTKY KOHACHCALMOHHON MOIHOCTH CBEpX
nosiyqaeMofl ipu  pabore TypOMHBI HA OTGOPHOM Tmape ¢ MHHH-
MaJIbHBIM TIPONYCKOM @apa B KOHJEHCATOp. B KOHKpeTHsIX pac-

uetax Besmumna d'°" MOKeT ObiTb YTOUHEHA LIA KaXAOH

MallKHbl B OTAJILHOCTH IO juarpaMmaM peKuMoB. Besnunna

Fitolis

d]” sajaHa C yuyeToM pacxoja Tlapa Ha pereHeparuio.
CyMmMapHBIH TONOBOK PACXOA CBeXero napa TypOMHAMU

HaXOAUTCS U3 BbIPAXKEHUS

D, ,=ZXD . +ZAD' ED' , mfe00, (3-48)

rae D°

K.MUR

— CyMMapHblii PacXOj CBEXKero napa Ha TypOuHbI,
onpejiesileHHbl 10 fHArpaMMaM peXKHMOB Typ-
OMH, IpH MHHAMAJBHOM TPOIYCKe Iapa B KOH-
JeHcaTop, m/200;

ZAD!  — CyMMapHLIi JOMOJHHTE/IbHLIA PAacXof CBEXero

' napa Ha KOH[EHCALHOHHBIE TYpOHHBI, m/[200;

ZD;n—cmeapHmﬁ pacxo CBeKero mapa Ha TypGHHb!
C NpOTHBOJABJICHUEM, mM/200.

ITo cymmaprOMy pacxony mapa Ha Typ6unnsi u POY no
tdopwmysie (3-35) momcuuThiBaeTCs rofioBas BepaboTKa napa
SHEPTEeTHUECKHMH KOTJIaMH. ‘

TCoposoit  pacxon HaTypaJIbHOI‘O tonimea ma TALL By
CKJI4JBIBAETCS H3 TOJOBOIO pacxond TONJIMBA. SHEPreTHUYECKHUMH
KoTiamu B°) W TOJOBOTO pacxosa TONJAHBA BOJOrpefinbiMu

KOTJIaMH B;°f.

BenuyuHy roJoBOrO pacxoia HATYPaJbHOIO TOIIHBA
IHEPreTHYECKHMH KOTJIaMH MOXHO NOJCYHTATh HAa OCHOBA-
MU NPENbIAYIIHX TIOJCUETOB 110 opMyae

ro)J.___ Dron (ln n— fn. n) 100

, mfzo0, 3-49
p-x Qp’%‘.ﬁ"l pem ek / ( )
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ro
rie D)) —ronxoBas BeipaboTKa 1apa  shepreTHUeCKuMHU

KOTJaMHu, T;
ipn 1t Lo — PHTAJBIHM CBEXKEr0 Hapa i MUTATENbHOH BOIL,
KKaA/Ke;
No.x — K. N. . 3HeprerHueckoro koraa, %:;
Q) — HuzwWag TENJOTBOPHAS CMOCOGHOCTh palovero

p
TOMINBA, KKAA/KE,
New — KOSQOUUHEHT, YYUTHIBAIOIUN CKJAAACKHE IOTe-
pr (IIpH CXKHNTAHHK TBEPAOTO TONJHBA); OPUEH-
THPOBOUHO MOXKHO TNIPHHMMATb ero paBHBIM
0,995;
Npox — KOIPOUIHEHT, YUHTBIBAIOIKE MOTEPH B HecTa-
HUOHAPHBIX pexXuMax (OTKJIOHEHHe K. I. A. KO-
TENBHLIX arperaToB OT paCYeTHBIX NPH PacTol-
Kax H OCTaHOBKaxX KOTJIOB) IIPHHHUMAaercs paB-
) HeIM (0,97.
TomoBoit pacxon HaTypanbHOrO TOIIUBA BOJZOTPEHHBIMA
KOTJIAMH TOACUUTEIBAETCSA 10 hopmysie
Q2. 10%.100

IO L
B.K

, mf200, 3-50
'ﬂ;B.HQg / ( )

rae Q%" — Ten 00T 1aua BOAOTPRHHBIX KOTJIOB 32 FOLL, ['Ka4[200;
Y.k — K. M. J. Bojgorpefinoro koraa, °f;
Q*f—Hmmaﬂ TEIJIOTBOpHAsT CHOCOGHOCTL PaGouero Tom-
JuBa, KKaalke.

TlomoBas TemnocoTHaua BOAOTPEWHBIX KOTJAOB IOICYHTHI-
BaeTcs ¢ TOMOIbI0 Tpaduka TenaodHKanuoNHON Harpy3KH
3a OTONWTENBHBI ce30H (cMm. IV 1),

CymMmapHbiit pacxo romnausa Ha TOLL

rox IO \NLeD: | -

BTSIIH BB.H +BB,K ’ m/ZOO' (3 51)

(Popmyna npuMeHseTCAd B CJydyae OJHOTO M TOTO Ke
TONJIHBA JJI SHEPTeTHYECKHX H BOJOTPEHHbIX KOTJIOB.)

3.6, YAENIbHbIA PACXOJ] YCNOBHOFO TOINIMBA HA BbIPABOTKY
TENNA MU DNEKTPODHEPTMU HA T3L,

[Tpu kKoMGuHPOBaHHOH BbIpaboTKe TENJOBOH U JeKTPH-
yeckol sHepruu Ha TILL Tonauso ucmosabsyercd Ajsa Bhipa-
GOTKH Temnsa, 0TAABAEMOTC TIPOMIPEANPHATHAM H Temaopu-
7 10. I1. Conosben 97



KaUHOHHBIM cHCTeMaM, nojkniouennsiM k TOLL u snexrpo-
SHEPTHH, OTAaBAEMOH NOTPeOUTeNsAM.

CoraacHo npuHATOR B HACTOflee BpeMs MeTOAMKe pac-
npejesieHns COXKKEHHOTO TONNBA Ha BBIPAGOTKY Telsia oT-
HOCHUTCSl KOJIHYeCTBO TONAHBA, SKBHBAJEHTHOE MOMHOK OTia-
Ye Temsla BHEIUHHM IIOTPeOHTesdsiM, a2 Ha BEIPAOOTKY 3JeK-
TPOSHEPTHH — TeNJ0, KBUBAJEHTHOe BbLIPAOOTKE 3JEKTpo-
SHCPLUH, OTAABAEMON BHCWHHM norpeburessM, BRAOYas
TEIVIO, TepsieMOe B KOHAeHcaTopax TypOuH, eClH OHH Ha
CTaHIUA HMeloTcs. PacXodbl Telsia M 3JIEKTPOSHEPrHH Ha
coGcrBenHble HY KAl IO # moTepu Temia B HKAE CTAHIHK
pacnperesoTca MeKAY 3THMU TIOTPeOHTENIMH IPONOPLHO-
HaJbHO pacxolaM Tela KaKIblM U3 HHX.

YKasanHble Bbllle PACXOAb TOMJINBA TPUHATO BHIpPAXKaTh
B BUJEe CPEAHETONOBHIX YAEJbHBIX PaCXOJOB YCIOBHOTO TO-
NJ11Ba (Q; =7 000 xkaafke) Ha 1 ornywennyio ['kaxa
tTenaa B ke/I'kas n Ha 1 KB8T-4 OTOYLIEHHOH 3JeKTPO3HEP-
ruu B 2/ker-4. Pacyer yHenbHBIX PacXOI0B BBIIOJIHIETCS
B C/eAyIolleM TIOpsijKe:

1. KosnuectBo Temsa, OTHYLIEHHOE BHEIIHHM MHOTPE6H-
Te/IsIM B TeyeHHe Toxa,

Qorn=Q o+ Q" o+ Q”'o'm, T'kanleo00, (3-52)

rie Qomn— TEMI0, OTHYLIEHHOE BHEIIHUM TMOTPeOHTENsM,
BK/II0Yas MUKOBble GOlJephl, ¢ napoM u3 otbo-
poB Typbun u oT peseppupyomux POV,
T'kan/eod,
Q" orn — TENJ0, OTHYLleHHOE BHEIIHHM NOTPebUTENaM
OT BOXOTPENHBIX KOTJIOB, I'kar/200;
Q" o — TEIJIO, OTNYLUIEHHOE BHEUIHUM HOTpeOUHTEeNAM
C TapoM yepes cneunxansHsie POY, I'kaafeod.
Bxogsiugpe B dopmysty "(3-52) BesqHUMHBI MOJACYNTHIBAIOTCA
CAEAYIOUUM 06pa3oM:

Qoo = (D] oin.o — Gion tro)* 107° 4 Q'x g, I'Kan[200,

KO EOm
(3-53)
rae DY —TrofoBOe KOJWYECTBO [apa, OTHyUIeHHOe
" BHemHHM INOTpeGUTENsIM H3 NPOMOTGOPOB
TypOHH Wid OT TypOuH C IPOTHBOAABJIE-
HHEM, a Takxke OT pesepBupylomux POY
C OJIHEMHM [lapaMeTpaMu, m[200, NpHHAMaeT-
csi 1o TaGuulle TeMJIoBbIX Harpysok TILL;
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GP>* — cyMMapHOe KOJIMYeCTBO KOH/eHCATa, BO3-
BpaienHoe Ha TILL, m/200;

iyo Wt — SHTAILOUS W TeMrepaTypa OTJAaHHOTO TNapa
¥ BO3BpAILEHHOTO  KOHJeHcaTa  (¢ppaHKO-

T3W), kraslre;
Q'r. ¢ —oOTHaua Temsa Ha TeroduKanuo (OCHOBHBIE
I THKOBhIE GOH/eph) 3a cueT napa, OTGH-
paeMoro OoT TypGMH U pesepBHPYIOHIUX

POY, I'raxfz00:

Q2.6 =Q"™ —Q"grn, Ikanf200. (3-54)

T.d

BesnnunHb! Q:";“ 1 Q"orp OIPENENSIOTCS 1O TOJOBOMY

rpacduky TennodukamuonHoll marpyskn TILI (cm. 1. 2).
Tennoornada ¢ napoM OT cremuanbHeix POY - mogcyuTel-
BaeTCs Mo (opmyse

V"

Q" girn=ZD0 7. 10-2, m/200, (3-55)

rae Doy, — KONMYECTBO Mapa, OTHYCKAEMOE ChEelHaJJbHBIMA
POV, cHaGXKAWOIUIUME NPOMIPEAIPUATHS [APOM,
m/200; TpUHUMAeTCHd N0 TaGJuIe TEIIOBLIX Ha-
rpysok TOLL;
i2"' — sHTANBNNA NeperpeToro napa, ornyckaemoro POY
" [sosepar ma TOLl Temwna ¢ KOHAEHCATOM 3TOro
napa yured B dopmysae (3-53)[, wraa/xe.
Tenso, oTHaNHOE BHEUIHUM MOTPeGHTENAM C NapOM, CyM-
MUpYETCS IO BCeM IpoMOoTGopaM (pasjauuHbIX TapaMeTpoB),
umeromiumMcs nHa TILI, sxawouas POY.
2. OcHOBHOM PacXoX YCIOBHOTO TONJIHBA IHEPreTHUSCKH-
MH KOTJIaM# Ha [POU3BOLCTBO OTHYIIEHHOTO TEIIa

B’T — &‘LQWEEL' m/eod’ (3-56)
Ths.x

rae 7 — TeNnJoTBOpHasi CHNCCOGHCCTb 1 /m YCNOBHOTO TOMJIMEA,
Traux;

N, . — K- I. J. SHEpreTHYeCKuX KOTJIOB (B HOJSX €JIHHALNL).
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3. OcHOBHOH pacxoj YCJ/OBHOTO TOIUIMBA HA NPOH3BOJCTBO
OTHNYIIEHHOA 3/eKTPO3HePrun

3", -860
2 T + Z[);ol-{ (iloh - !\ OH) 10" 3 ><
14

NvTr
By . e
[ KN
X't
-’ 200, (3-57)

rae 9. — nOjnHAA BLIPAGOTKA 3JIEKTPOSHEPTHMH 32 TOJ, OJHHM
TYpOOTeHepaTopoM, Kem-4/200;
Ty U 7y — MeXanHueCKm# W 3JeKTpUYeCKMH K. 1. 1. TypGore-
HEparopa B AOJAX €mVHULEL;
D! - KOmuuecTBO Tapa, NOCTymaioljee B KOHAEHCATOP
TYpOUHEL, #11/200;
lxoy — BHTAJDBNHA TApa, MOCTYNAKIIETO B KOHAEHCATOp,
KKaA[K?; :
txow — TEMIIEPATYpA KOHHEHCATa, BLIXOASLIErO W3 KOHJCH-
caropa, °C;
KE'H—KOSQDQ)I/I[LI/IGHT pacxoaa 3JEKTPOIHEPrHH H3  CO6-
cTBeHHbIE Hyxael TILL, °/,.

Bemuunna K. onpegesisieTcs PACXOJOM  3JIEKTPO3HEprUd
BCeMH TOKonpueMHukamu Ha TOLL B TeueHde roja u morepamu
31‘

B anmaparype u Kadenax: K" == TIOACUNTHI-

1'10 TH

Baerca mo (GaKTHYECKOH 3arpys3ke BCeX TOKONPHEMHHKOB
U TIPHHUMAETCSl OPHeHTHPOBOUHO TIO Pacyeram, BHITOJ-
HeHHbIM Aaa aHajorddHeix TILL. O6wryHO pacxop anexTpo-
3HEpTHH Ha coBCTBeHHble HYKAb NposMbllulieHbix T co-
crapaster 10—149% moano# r010BOH BHIPaGOTKH 37€KTPO-
SHepruu BIMH Ha T3U, cxkuraomux TBepAoce TONJIHBO,
OH, ecrecTBenHo, GoJbllle, & Ha TI30BbIX M MaszyTHBIX CTal-
LUHAX — MeHbuIe.

Beauuuna 3 _ NIpUHUMaeTCsi W3 pacuyeTa TOJOBBIX PacXo-
o8 (§ 3-5). BeJII/IlH/]HbI Tars Nty Ixons - Lxon HPHHEMAOTCA J16O,
TI0 3aBOACKHM JlavubiM TypOoreHepartopos, nubo 0o TEXHU-
YeCKHM CMIPAaBOUYHHKAM.
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[osoBoe KOJMYECTBO Napa, MOCTYNAIOLIee B KOHAEHCATOPHI
TypOHH, Df(m CKJIAAbIBACTCH 13 MUHMMAJBHO JONYCTHMBIX

IPOIYCKOB 11apa B KOHJAEHCATOPH Tem10(QuKaUUOHHbIX Typ-
6un (cMm. § 3-8) u mapa, pacxonyemoro TypOHUHaMu Ha Uu-
cTO KOHIGHCALIMOHHYI BHIPAGOTKY 3JEKTPOIHEpPTHU [CcM.
bopuyay (3-47)1

Tlocrynienue mapa B KOHAEHCATOPB TENIO(DHKALHOHHBIX

TypOUH NMOACUNTLIBACTCA 110 PopMy.Ie
ID  =ZIDn,+ZAD' Ky, mjfe00, (3-58)
rae DY — MUHMMa/IbHO JONYCTHMbIH TPONYCK Tapa B KOH-
JeHcaTtop TemIoOuKalMoHHON TypOUHbI, TPHHH-
MaeMblfi IO jAuarpaMMe peKHMOB TypOH-
HHI, 7/4;
np — BpeMst paboThl TypOuUHB B TeueHHe TOAA, 4;
AD,  ~-—4MCTO KOHJEHCALMOHHBIY pacxox Iapa Ha BCe
ycraHosjseHHbie Ha T3l renmodpuramuonuvle
TypOHHBI ¢ KOHAEHCATOPAMM, TIDHHUMAEMbIH H3
TONCUETa <«TONOBBIX PacxXoIoB» [cM. dopmyay
(3-47)}, 1/e00;
K, —xo>bbunnent, yuutoiBaonuit orbop mapa wHa
pereHepanuo; aas TypOHH CpelHHX Tapamer-
POB MOXKHO NIPHHHMATDH €ro paBHbM 0,85, a s
BBICOKHX IapameTpos - 0,8.

Hnas mosicHenust gopmyaet (3-57) obpatumcs x puc. 3-13.
Ecan 6b1 u3oOpakeHHas Ha cxeme TypOuHa 6e3 xoHieHca-
topa paborana 6e3 noTepb Ha TpeHHe B MOAMNIHHKAX, 3a-
TpaTbl MOLIHOCTH Ha TNPHBOJ MaCJ0HACOCOB U PEryJIHpPYIO-
mnx ycrpolicTs, 0e3 moTeph Temsa B OKPYKAWOULYIO Cpeny
# ¢ MAPOM, YXOAALUIUM U3 YIIOTHEHHH, U 6e3 3JeKTpHUecKUX
nmoTeph B TeHepartope, TO Ha BHPpaBoTKy | KB8T .4 3JeKTpO-
3MePruu pacxonoBanoch 6ni 860 xxaa Temsa. B nmefictsu-
TeJIBHOCTH BCE MepeyHcAeHHLle moTepu HMeloTcd. [Tostomy
npakTHuecku Ha BoipaboTRy | k8T -4 Tpebyerca Tensa §04b-
nte, uem 860 xkka.4, HC 3TO yBeJHyeHue He 3aBUCHT OT TOTO,
KaKiHM TIOTOKOM Tapa Beipaborad KujoparTT-uac. Bce mepe-
YlC/leHIble TOTePH OJHNAKOBO BAUSIOT 1a 3PPEKTHBHOCTD
110060r0 MOTOKA Hapa, CKOAbKO Obl HX He OblJIo.

CneoBaTesibHO, 3Has MOUIHOCTL HA KJeMMax TeHepaTopa,
MOXKHO HAHTH 3aTpaTy Temja Ha KaxApl#t KBJIOBaTT-uac 1o

dopmyne q =

e rjge ny YUHTHIBEET EBECE BHEEIIHHE TOTEPH
m7ir
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B TypOuse, a vp-— IOTEPH B TeHepPaToOpe; Ty — OTHOLIEHHE
shdexTuBHON MoluHoCTH Ny, pasBuBaeMoOl TypOHHOH (me-
pelnaBaeMOl Ha BaJ reHeparopa), K BHYTPeHHeH MOILHOCTH
No;, pasBuBaemoii poTopoM TypOHHBI; 1r—K. H. A. €OOCT-
BEHHO reHeparopa.

B pacuerax tensnoBeix cxeM TOL, moassysch muarpam-
MaMH pPEXHMOB, MOJYYaI0T MOIIHOCTE HA K/JAeMMax reHepa-
fuod rapa TOPOB C yYeTOM BCeX BHELIHUX MOTeph
B TypOuHe W TIOTepb B TIeHepaTope.
[TosToMy u nipu onpejejeHUH pacxofia
Tensa Ha BLIPaGOTKY 3JeKTPO3HepPruu
(B xosuuectBe, B3SITOM H3 pacyera
___@ TEeIJ0BOH CXeMbl) HAA0 YUHMTLIBATL U

Ty, U Nr. TYpOHHBL ¢ KOHIEHCATOPAMH
OTJAMYAITCH OT TYypOHH ¢ paccMOTpPeH-
nof cxemol tem, uro I1I morok He uc-
MOJb3YeTCs, & Temao, HAyllee C HHUM,
z [OYTH TOJHOCTBIO TEPsIeTCs], MepPexons

z B OXJAXAAOMWYyI0 Bogy. Jdra mnoreps
} Temaa Yy KOEJEHCAIHOHHBIX TypOHH

z IIOJIHOCTBIO OTHOCHTCH Ha BBIPABGOTKY

Puc. 3-13. Cxema mo. YI€KTposHeprun. [lns ee mojcuera Ha-
TOKOB mapa B maposoji MO 3HAThb KOJMUECTBO M TapaMerpbl
TypOuHe 6€3 KOHACH- napa, NmoCTynawuero B KOHIEHCATOp
caropa. 3a paCyeTHblyl mepHOA (IO KOTOPOMY
onpeneseHa BbipaGoTKa 3JEKTPOIHEp-

THM), 1 TeMIepaTypy KOHjeHcara, YXOASIIero u3 KOHACHCA-
topa. CyMMa yKa3aHHBIX PacxXofoB Temjaa (Ha BbHIPaGOTKY
3J€KTPOSHEPTHY ¥ II0TEPH B KOHJEHCATOpe) ompexeiser
pacxoll TOIJINBA, OTHOCHMBIN FFa BLIPaBOTKY 3JEKTPOSHEPTHH.

4. Tlonuwiit ronoOBOM pacxod YCJIOBHOTO TOMJIHMBA SHEpre-
THYECKUMHU KOTJIAMH

roxn
BZ.K = Bs‘(.)ilcl 7-0—86' m/ZOO, (3-59)

rae BI'Y — pacxoj; HaTypaibHOrO TOMIMBA SHEPreTHIECKHMH
KOTJIaMH, TOAcYuThiBaeMbill 110 ¢opmysae (3-49),
mfz00.

5. Pacxox ycioBHoro TomauBa Ha COGCTBEHHBIE HYXKBI
T3II u TemioBbIE TIOTEPH CTAHUMH

AB=Bl — B'c— B, m/e00. (3-60)
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6. Jloas coGeTBeHHLIX HYXKJ, OTHOCHMas K BbipaloTke
3/71eKTPOIHEePTHH,
B'5
Ay= o2, 3-61
8T By By ( )
7. Jlons COOGCTBEHHBIX HYXKJ, OTHOCHUMAas K BhipaboTke

TenJaa,
aT = 1 - (13. (3'62)

8. JlecTBUTENBHBIN PACXO] YCJOBHOTO TOWIHBA Ha Bbl-
paboTKy TLiila
Bo= B 4 a8 4+ L 209, (3-63)

1uK ?
T k.2

rne Q7oqy-— TEMNO, OTAKAHHOE NHKOBBIMH BOJOTDPEHHBIMH
KOTJAaMH MU TIUKOBBIMH TApPOBLIMH KOTAAMHU
1u3kono pasienust, [ kan/eoo;

— K. . 1. THKOBBIX KOTEJIbHBIX arperatoB (B KO-
JISIX e€INHHUILBI) .
9. HeficTBHTEBHBIA PacXoa YCJAOBHOTO TOINJIHBA Ha Bbi-

paboTKy 3JeKTPO3HEPTHH

B,=B’3+a,AB, 1/200. (3-64)

10. YaenpHbl#i pacxon YCJAOBHODO TONJAHBA Ha OTIYILEH-
HOE TelJIo

MR
K.a

by== Bé;ioa, Ke/kaa. (3-65)

11. ¥aenpHblfl pacxoy yCIOBHOTO TOMJIHBA Ha OTHYIIEH-
HYIO 5JIeKTPOSHEDTHIO

bszaB*" . mMsm.-, (3-66)

rae 9, —omyck ¢ T asnexrposuepruu, Mem.4/200.

12. Ionst tomiusa, M2paCXxomOBaHHOTO HA BHIPAGOTKY SJICK-
TPOSHEPTHH,

B,
B+ 00l (3-67)

13. Hous TomuBa, H3pacXOA0BAHHOIO HA BhLIPAGOTKY Terla,

e + 100, 3/, (3-68)



nasa yeTBepTas

TEXHUKO-DKOHOMMUUYECKME NMOKASATEAM T3L
U NPOU3BOACTBEHHDLIX KOTEJIbHbLIX

OcCHOBHBIMH TIOKa3aTeJsIMH 5KOHOMHYecko# 5(¢exTus-
HOCTH TEI/IOBBIX 3/eKTPOCTAHIUA W TPOMBILLIEHHBIX KO-

TEJbHBIX ABJAAKOTCA!

daa T3

. CTouMOCTb eAHHHIE! YCTAHOBJIEHHON MOWHOCTH

(}Aeﬂbele KanATWIOBJIOMEHNA) . . . . . « . pyo/Kem

. YaeabHblil PACXOX YCAOBHOTO TOIIMIBA HA om)-

mex—mylo 3JEKTPOIHEPrUI0 . . . . Kelkem-y
3. Y nenbHBll PacX0A YCJOBHOTO Tonmmea pa omy-

IIEHHOEe TerNio ., . . . re/lKaa
4. (CeBecTonmMocThb omymem—:oﬁ SJIeKTpH‘JeCKOﬁ

SHEPIUH . . . .« . . . . e .« . pYb/xem-u
5. CefecTonMocTh OTHyIHeHHOI‘O Tenma . . . . . pyb/lraa

AJs npOMBIJIEHHBIX KOTeAbHBIX

6. CTouMOCTb  eJMHUILI YCTAHOBJCHHOA MOIILHOCTH

(yAeapHpie KAnuTAJIOBIOXEHHS) . . - . . . . pyo/lrax
7. ¥YpenpHBId Pacxol YCJOBHOTO TOIJMBA HA OTy-

LWIEHHOE TeIWIO . « . « « o & o & o o « 4 e/l kan
8. CeGecTonMOCTh OTTyIEHHOrO Temda . . . . py6/lkaa

Has ompejeneHuss CroMMOCTY €AMHHILLI YCTAHOBJIEHHOM
MOILIHOCTY IIPEJBAPHUTEIBHO JNOJ/KeH ObITh COCTABJEH CMeT-
HO-(QHHAKCOBLIHA PACYET, U3 KOTOPOTO OIpeje/iseTcs CyMMa
KamuTaJdbHBIX 3aTpaT Ms coopyxeHud TILL uau KoTebHON
/1. 20].

Jaisa cpaBHUTEBbHBIX TEXHHKO-3KOHOMUYECKHX DacuyeroB
KanuTajJbHble 3aTPaThi Ha COOPYKeHHe 3IHeProyCTAHOBKH
MOryT ObITh ONpPENENeHBl 10 YKPYIHEHHLIM [10Ka3aTeNlsaM
YIeALHBIX KalHWTaJ0BJIOXKeHUH, pa3paboTanHbIM Crelyalu-
3HPOBAHHBIM NPOEKTHBIM HHCTUTYTOM IlpoMmaHeprompoext
[J1. 21].

Hoaa T noxasarteasmu yIedbHBIX KalnHTaS0BAOKeHHH
ABAsIIoTes b0 mosiHasi ylesbHas CTOMMOCTL 1 K8T ycTa-
HOBJIEHHOH MOILHOCTH, MoJdydaeMast Kak YacTHOe OT JeJe-
HHSl CyMMapHBIX KamUTalbHbIX 3aTpaTr Ha CyMMapHYylO HO-
MHHAJBHYIO MOLIHOCTL YVCTaHaBAMBAeMEBEIX TyploreHeparo-
poB, 60 10JeBble yiaeqbHele croumoctd | k8T m 1 [kax
YCTaHOBAEHHOM MOILHOCTH, NCJAydyaeMble KaK YacTHOe OT
Jenenusl JOJAM CYMMapHBIX KafHTajibHBIX 3aTpar, OTHOCH-
MBIX Ha BbIPaGOTKY 3JeKTpPOIHEPTHH, HA CYMMapHYIO HOMH-
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HAJBHYI0O MOWHOCTb yCTaHaBAMBAEMBIX TYpPOOTeHepaTOpPOB
WJIH O CYMMapHBIX KaOHTaJbHBIX 3aTPaT, OTHOCHMHIX Ha
BoipabOTKy TelJIOBOM 3HEPTHH, HA TEMIOBYIO MOLIHOCTD
yCTaHOBKH, BHIPAKEHHYIO B DHraKa/J opHsX.

Jojs cyMMapHBIX KamHTaJbHBIX 3aTPar, OTHOCHMAas Ha
BLipabOTKY 3JEKTPOIHEDPIUH, ONpelesseTcsi Kak PasHOCTh
MeXKIY CYMMapHBIMH KaluTanpHbIMU 3arpataMu no T u
CTOHMOCTBIO 3IKBHBAJEHTHOH KOTEeJbHOH YCTAHOBKH, KOTO-
past MOXKeT BbIJaTh CTOJABKO ¥Ke Tenaa, ckoabko u TILL. Dra
CTOMMOCTb OHPENeseTCsl MO YKPYNHEHHBIM IOKa3aTessiM.

Jas mapoBbIX H BOIOTPEHHBIX KOTEJILHBIX YAEJABHBIN 110~
KaszaTelb CTOMMOCTH OIpeiessieTcsd AeJeHHeM MOJHOH CToH-
mMocTH KorteawHoll (mo COP) ma TennoBy0 MOUHOCTL ee
(I'kaa). Jlas xoTelbHBIX C KOTJIAMH HaA Jasjenue 14 ar
! 7 mapa COOTBETCTBYET  TeM0IPOH3BOAHTEABHOCTH
0,6 I'kaax.

YieapHble pPacxoip! YCJOBHOTO TONJHMBA Ha €IHHUIY
OTHYLIeHHBIX 3JeKTpUueckoll u Tensiosoi sxepruu TIIL non-
CUMTHIBAIOTCA IO dopmyaaM, mpuseneHuuiM B § 3-6.

Y neabHbIH pacxol TONIHBA KOTEILHOR ONpelenasencs me-
JeHHeM  JMeHCTBUTENLHOTO  DOJOBOTO  pacxoja  TOINIHBa
(k2) c yuerom Bcex norepp [JI. 16] na romoBoit ornyck
renaa (I'kaafeo0).

Kanbxynsiuus ceBecToMMmocTM sHepruu, otnyckaemon TIL,

Kaabkyaanus cebGecTouMocTH ! 3HEPrHU TIPOMU3BOAUTCH
00 ABYM BUJAaM ee: 3JeKTPOIHepTHH Ha OTNYIHEHHBIHA KHJO-
BaTT-4aC H TeMlJAa Ha OTHYUIGHHYH THTAKadOopHIO,

CTOUMOCTb eTIHHHIB! OTOYIIEHHON HepPrHU CKJIaAbBaeT-
€ U3 CAeNYIOMUX IKCIAYATAUMOHHBIX PaCXOiO0B:

1) Ha ronauBo {CcTOMMOCTL TOMANBA (PpaHKO-CTAHUHSA
nasHauenna T3ILL ¢ yyeToM ToTepp OT meCTa OTTPY3KH 10
CTAHUUN Ha3HAUYEHHA);

2) Ha 3apniaTty 3KCNAyaTalMoOHHOTO [epcoHana ¢ Ha-
UHCIEHUSI MY,

3) ma oTyucaIeHHs Ha aMopTHAAWMo 06opyrOBallid,;

4) Ha Tekylnil peMOHT;

5) 06lWecTaHIUOHHBIX H T,

(CtouMOCTL BOJAB YyuuThIBAeTCH B cTatbe «O6mecTaHnu-
OHHBIC M TIPOYHE PACXOABl». Ta yacTh pacxoia MeKTpOIHep-

! MHetpyxins Mo ompeIenekwio ceGecTONMOCTH TeMI0BOll H  37eK-
TpHuecKoll 3uepruy B npoextax TALL T'CITH TIpowsnepronpoexr, 1959.
! P ! .
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I'HH Ha COGCTBEHHbIE HYXKABl, KOTOPas OTHOCHTCHA Ha BhIpa-
GOTKy Temsa, YUHTHIBAeTCA B pacxojax Ha TOMIHBO.)

DKcnyaTanHOHHBIE PACXOAbl 110 BCEM IEPEUAC/EHHBIM
CTATbSIM paCHpene/sioTcs MeXKAy BbipaGaThiBaeéMbIMH BH-
JaMH 3SHepray — JeKTPHULCKOH M TeNNoBOH, Kak yKa3aHo
HUXKe,

Pacxoasl Ha TOUJUBO HABJAAIOTCA OCHOBHOH CO-
cTaBagnrel B cebeCTOMMOCTH 3IHEPTUH, KOTOpas ompefe-
JfeTcy TyTeM JeTeHHs COOTBETCTBYIOLIEH XOJH TOL0BOTO
pacxona Ha TOMJIHBO Ha FOJIOBOH OTIYCK 3HEDPTHU.

ITpu moacuete pacxomos HA TREPIOE TONAHBO TOJAKHBL
YYHTBIBATHCS] OTEPH €I'0 NpH TPAHCIODPTHPOBKE OT CTaHIHH
OTIPaBJCHHA IO CTAHIMH HASHAUCHHUS.

B rozoBo# pacxon TONJHBA BXOJUT TaKXkKe PACXO] TONJH-
Ba A5 PacTOIKU KOTJOB,

CToUMOCTb TONJUBA TPUHHHMAETCS N0 JeHCTBYIOIHM
apelicKypanTaM Ha TONAHBO (PpaHKO-CTAHIHA OTIPAaB-
JIOHU A,

CTOUMOCTb TPAHCIOPTHPOBKYA TOMJHMBA MPHHAMACTCA IO
IeHCTBYIONINM Kele3HOJZOPOXKHLHM TapubaM Ha nepeBO3KY
TONAUBA.

Pacxopnbl Ha BHITPY3Ky TomamBa Ha T3l B craTtee «3a-
TPaThl HA TONJIHBO» HE YUUTHIBAIOTCH, TAK KAK OHH BXONAT
B pacxolbl 10 CTaThe «3aprniara nepconanar» u «Obure-
CTAaHIHOHHBIE W Npouue pacxolpl». Pacnpenenenue sarpar
Ha TOMMBO MPOU3IBOANTCH TPONOPLUUOHANBHO 10JEe TOIJH-
Ba, M3PacXOMOBAHHOTO HA BHIPAGOTKY S/NeKTPOSHEPTHH U
renaa fem. bopmyant (3-67) m (3-68)].

OcuoBHasd 3apnaaTa 3KCIIAYyaTALUOHHOTO MEpco-
HaJa MPpUHAMAeTCa HA OCHOBAHHH NPUHSTOTO MITATHOTO pac-
nucanus o TAL (Ge3 ynpaBaeHUeCKOTO M PEMOHTHOTO Tep-
coHaJa) 1o JedcTBYOWUM Tapudam AJA AagHOTO paioHa.

Jlig mpeasapuTeNbHBIX COMOCTABHTEAbHBIX PacyeToB UH-
CIeHHOCTh 3KCIJIYyaTallMOHHOTO TIepPCOHAala MOXKHO ompese-
JATb, MCXOAS U3 WTATHHX KO3PPHUUMEHTOB, NpUBEIeHHBIX
B Taba. 4-1.

Jonmon#utenpHaa 3apunjata (3a BHCAYLY JeT,
TIPeMUH 3a BBHITOJIHEHHEe U 11epPeBHIIIOJHEeHHE TJIAHOBHIX II0-
KaszaTeseff, OIJIATa OTNYCKOB, HAUHCIEHUSA COLCTPaxa) NpH-
HUMaeTcs B pa3Mepe 36% ocnoBHO# 3apmsatel. Pacnpene-
JeHHe 3aTPar Mo OCHOBHON 3apmjaTe Ha BHIPaGOTKY Temia
W 3JEKTPOIHEPTHU NPOH3BOIUTCS TAK K€, KaK M0 TOMJIHBY.

AmMopTH3AUNOHHbIe OTYHUCHEHU T C KaluTaNO-
BJIOKEHUR Ha CTpoHTeNbHble COOpYyKeHHdA, 000pyAoBaHue U
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Tatnuna 4-1

Uncaennocth nepeonaja TII| Ha 1
YCTAHOBJECHHBIH MErraBaTT MOWHOCTH
(OPHEHTHPOBOYHEIE WITATHEIE

Koa(pdHuiueHTH )
Bua ocsoBroro rtonansa
Mowrocte TH,
Msm Fa3 uim Teeproe
Masyr TOINHBO
12 14 19
24 9 12
50 7,7 8,5
100 4,5 5,5

Mpumeuvanus: 1. B radtuue npuseLeHbl OpH-
E€HTHPOBOUHLIE MITATHBIE KO3DPUIHEHTH, Ompeneas-
IOllHe YHCJEHHOCTh BCero mepcorana TALL, BKiouas
yipapjeHdecKHH H DEMOBTHBIE Hepcona’, Ho Ge3 cTo-
POHHETO Nepconana A1 NpoBefeHds KAUHTANbHBIX pe-
MOHTOB 000pynoBasusi. UHC/EHHOCTh OCHOBHOIO SKC-
NJyaTaHoOHHOrO NepcoHana (Ge3 ynpasBJeHYeCKoro H
PEMOHTHOrO) COCTaBJsIeT npuMepED 50Y Bcero nepco-
raja.

9. TlpuBegennsie niTatHble Ko3hMUIHEHTH COOT-
BETCTBYIOT YCJOBHAM SKCIIYATAHUHK TIpH KOMILJIEKCHOH
aBTOMATH3 AL HA OCHOBHBIX TEXrOJOrHYECKHX NIPOUECCOB.

3. Ta3amua cocraBiera No O0500IEHHBIM  JadHbIM
peanpubiX OOBLEKTOB, paspabaTeipaBmuxcs B Ilpom-
3HEPTONPOEKTE,

MONHTAX TPUHAMAIOTCS HAa OCHOBAHHMH HAEHCTBYIOIUX HOPM
OTYHCJASHHH [0 3THUM CTAThAM, HCXOAS M3 CyMMBl OCHOBHBIX
H JIOTOJHHTENLHBIX 3aTpaT 3a BLIUETOM BO3BPATHLIX CYMM
no cmete coopyxkenus TIL (COP).

Ilo cymMMaM aMOpPTH3aLHOHHBIX OTYHC/IEHHH €O CTPOH-
TEJIbHOH YaCTH M YacTH GOPYAOBAHHA M €r0 MOHTaXKa ompe-
IeNSeTCss CpefHyil NPOUEHT aMOPTHU3AILMOHHBIX OTUUC/IeHHA
no tdopmyae

Cymma  amopmusayuorHslx ~ Cymma  amopmu3QyuoHROLY
OMHAUCACHUE ¢ 3AMpam R 4 OMHUCACHUY € 3ampam HA
CMPpOUmeNbHYI0 Hacme 000pydosanue 1 €20 MOH-

max 100%.

CHemHAsL CMOUMoOCcms 304 8bl4emom B803BPAMHbIX CYMM

s KaJdbKyJasuuu ce6ecTONMOCTH 3HephuH aMOPTH3allu-
OHHBIE CTUMCJICHHS MOMKHBl OBITH IMOMCUMTAHBI Pa3AebHO
10 3aTparaM, OTHOCHMBIM Ha BLIpaGOTKY Telsa, ¥ 3aTrpa-
TaM Ha BEIPAGOTKY 3JeKTposHepruu. aa 9TOro ocHosHbie
3aTpaThl MO CMETe pacnpelesioTcs Ha TPH YacTH:
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[.[Tpoussonxcreo mapa. K sroit uactn sarpar ot-
HOCAT PACXOAbl 110 COOPYXKEHUID KOTeAbHOH, BOJOIMTATE/]b-
HOH yCTaHOBKH H BCIIOMOTATEeAbHBIX HEXOB, 00C/IyKHBaIO-
URHX KOTJIBL.

II. Tennopukanuonnee ycrtranoBKH. K sroit
YaCTH 3aTPar OTHOCAT TAKXKe PACXOJbl IO COOPYKEHHIO 1TH-
KOBBIX BOJOTPEHNLIX KOTJIOB, BCIOMOTATEILHOTO 060Dy I0-
panust ux ¢ ycranoski KHIT u aBromatuxy.

II. [TponssoacTBO 21eKTpovHepruu K sT0H
YaCTH 3aTPaT OTHOCAT PACXOAbI TT0 COOPYKEHHIO MalUHHHOTO
OTJeJIeHH s, IMIaBHOTO PacIHpeleNnTebHOT0 YCTPORCTBa, pac-
nPeseHTeNbHOIO YCTPOHCTBA COOCTBEHHBIX HYMXKJA, IeH-
TPaJbHOIO HIUTA YMPABJCHUS, TEXHHUECKOIO BOJOCHA0XKe-
HHUA, MaC/JA0X035iCTBA ¥ BCEX APYIHX YCTAHOBOK, CBA3AHHBIX
¢ 3jqeKTpuyeckod yactoio TILL

Honoasnuresvnole 3aTparst no cmere pacrpesensiOTCs
MEXKAY YKA3aHHBIMHM TpeMs YacTAMH IPOMOPHUOHAJBHO OT-
HOLIEHHIO RONOJHUTENBHBIX 33TPAT K OCHOBHBIM,

3atpaTel To 1 yacTH pacHpereIsoTes MeKAy BeipaboT-
KOH Tersa U BeIpaGOTKOH 3/eKTPOIHEPTHH [POTOPIUOHANb-
HO JOJEBOMY PacXody TOIIHMBA.

3arparel no 11 yacTu menukom oTHOCSTCS Ha BHPAOOTKY
TenJaa.

3arpatel no III yactu meauKoM OTHOCSTCH HA BBIPabOT-
KY 3JIeKTPOIHEepTHH.

OT moJyueHHBIX TakKUM 00pasoM ABYX CYMM HaXOIAT
aMOPTH3aUOHHBIE OTWHCJACHHA 10 ‘CPeNHEMY [IPOLEHTY
aMOPTH3ALLHOHEBIX OTuucaeHull (cM. mpumep). Cocrasisio-
Iasi aMOPTH3aUHOHHbBIX OTYKHCIEHUN HAaXORUTCH HAeJeHHeM
COOTBETCTBYIOLEH AOMAM aMOPTH3AUHOHHBIX OTYHCJACHHH HA
TOLOBOH OTHYCK 9HEDPLHU.

JarparTh Ha TeKYILHU pPeMOHT LIS OPOMbBIL-
aentusix TOH npunumaiorca 8 pasmepe 209% pacxoaos Ha
aMOpPTH3ALHUIO.

Crarpeit «OO0mecTaHUHOHHLE H TPOUHE
pacxoBl» YUATHIBAIOTCH PACXOIBl TO OXPpaHe Tpyjra H
TeXHuK# 0e30macHOCTH, Pacxoibl Ha CojepiKaHue IOXKap-
HOH, BOEHH3HPOBAHHOH M CTODOKEBOU OXPaHbl, aiMHHHCT-
paTHBHO-YIPAB/eHUECKHEe PACXObl, HAJOru, cOOPH H TPO-
une ofs3aTe]bHble OTYUC/IEHHs, PACXOHbl, CBA3aHHbIE C TIO-
TepsAIMH TONAUBA Ha naowaznxke TILI, pacxoapt Ha 3KCmay-
arauuonNHbEe MatepHanasl # np. JLas npombiiiesnbix TILL
B 3aBHCAMOCTH OT MOUFHOCTH TYpOMH 3TH DPacXOAbl HPHHH-
MawTCs B MPOIEHTAX CYMMbl 3aTpaT HAa OCHOBHYIO 3apiJja-
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Ty, AMOPTHU3ALMIO U TeKyUIMH PEeMOHT.

MownocTb TypSuH, Mém  OruucaeHus ,%

50 u Boime 30
12—25 35
6 u Huwe 40

B crouMOCTh OTOYILEHHOH TUTAKaJOpHH Tella BXOAMT
CTOUMOCTb 3JAEKTPOIHEPTHH, PaCXOAyeMOH Ha COOCTBeHHbIE
uyxasl TOLL, otmocumoii x BoipaGorke Temaa (cM. § 3-6),
TaK Kak pacxoj TONJIHBa, OTHeCEHHDbIH HAa BLIpaBOTKy TenJaa,
BKJIIOYAET [0JI0 pacxojna TomauBa Ha BbIpabOTKY 3TOH
5J1eKTPOIHEP MM,

Jns cocraBrenus KaJpKyAslRd ce0eCTOUMOCTH SHEPTHH
npeABapUTeNbHO COCTaBAsSeTCs TAOAUIIa HCXOXHBX AAHHDIX,
B KOTOPYIO 3alUCHIBAIOTCA 'CJeLYIOLlMe JanHbie Ha OCHOBA-
HH{ PACYETOB, MPeAIIeCTBYIOLIUX COCTABJIEHHIO KaJbKY.s-
HHH:

Comoro#t orniyek anextpesnepruu ¢ TIIL, xaeT- 4.
TonoBoit oTnycK Temnsa BHEIIHUM notpebutensM, I Kaa.
I'ozoBoit pacxoq HATYpaabHOTO TONJIHBA, T.

HoseBoe pacnpeaesenue pacxona Tommisa, %:
BEIpaBOTKA 3JIEKTPOIHEPIUN,

BbpaboTKa Tela.

5. llena ronausa ¢panko-ckaan TIL, py6/r.

6. UncneHHEBIH COCTAB 3KCIJIyaTallUOHHOTO Hepcolana
(BKJIOUAs mepcoHan jgaboparopuit), yes.:

pabounx;
UTP;
CayKalluX.

7. CpenHeMecsTyHblH OKJad 3KCIIYaTallMOHHOTO I1EepPCo-
Hana, pyo.:

pabouux;
UTP;
CayKauwmx.

8. CymmapHble KAmuTajdbHble 3aTpaThl Ha COOpyKeHue
TOU no ocHOBHBIM H JMOMOJHHUTEBHLIM 3aTpATaM 3a Bblue-
TOM BO3BpaTHBEIX cyMM o CPP, pys.:

B TOM UHCJIE TIO CTPOUTEIbHLIM COOPYKEHHSIM;

Ha 00OpyLOBaHHE U MOHTAX €ro.

9. AmMopTH3aHOHHBIE OTUUC/JISHUS [0 CTPOUTENLHBIM CO-
opyskenusM, %.

10. AmopTu3anHOHHbBIe OTUHCAEHUST IO 0GOPYROBAHHIO U
Monutaxy, %.

Ll S
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11. Cpepuufi mpotieRT OTYHUCIEHHH Ha aMOPTU3AUMIO
oGopynoBauus u crpoenud, %.

12. CyMMa KamuTa/ioBIOXKCHUN, OTHECEHHBIX Ha Bbipa-
Borky Temaa, %.

13. Cymma KanuTaJOBJOXKEHHH, OTHECEHHBIX HA BhIpa-
6OTKy 3/eKTpOaHepruu, %.

CocraBienve KaJbKyJAUHY Ce0ecTONMOCTH OTHYCKaeMOH
¢ TOLL sneprin noKazato HIZKC Ha npuMepe (CM. T4, 5).

Kanbkynsuus cebecroumoctu 1 /'xKa. tenna,
OTNYCKAGMOro KOTENbHOM

Kanbky/aauust TPOU3BOAUTCA MO CJAEAYIOIHM CTaTbAM
TOJOBBIX JKCILIyaTalMoOHbIX pacxonos [J1. 16}]:

1) TOmnuBO (C TPAHCIIOPTHBIMH PACXOAAMH);

2) 3JeKTpo3HepIus;

3) BoOza;

4) 3apnjata IKCHNJyaTallMOHHOTO TepCOHajga KOTeIbHOH
¢ HaUYUCJICHUAMY;

5) amMopTH3aLHOHBEIE OTYHC/IECHHS,

6) OTuhc/eHud Ha TEKYLLUH PEeMOHT;

7) obuiekoTe/bHble U IpOUHe PacXOjibl.

DKCnAyaTaULdoOHHbBEe PACXOAbl MO CTaThe
«TomauBo» ONPEAENAIOTCA COTJAaCHO YKa3aHUAM, NpH-
BejeHHBIM Bhime 1/ TOLL, Bce 3aTpaTh mo TonamBy OTHO-
CATCA K OTNYLUIEHHOMY TenJay.

3aTpaThl Ha 3JA€KTPO3IHEPTHI ONPENeasIOTCs
IO FOLOBOMY Pacxoly 3/1eKTPO3HepIMH KOT€AbHOH H Tapudy
B CHCTeMe, IIHTAlOLel ee aneKTposHeprueil, [Ipu MoOLLHOCTH
TpancGopMaTOPHBIX MOJACTAHLNHE KOTeNbHHX o 50 K8a pac-
xoayemasi 3JeKTPOSHEpPTHUs OIJIAuyUBaeTcs [0 0AHOCTABOUHO-
My Tapudy, T. e. 10 yCTAaHOBJIEHHOMY Tapudy Ha OTHyCKae-
MBI KH10BaTT-yac. [lpu MolHOCTH TpaHc(opMaTopEOR Mo1-
crannuu 50 k6@ ¥ Bl OIJIATA TMPOU3BOAMTCA TIO JIBYXCTa-
BOYHOMY Tapudy, T. €. K OCHOBHOMY Tapugy nobabagercs
elle Tapud Ha ONJATy TO MOLIHOCTH YCTAHOBJEHHON IMOX-
CTaHILMH.

3arparh Ha NMOKYNHYK BOAY oOOpeiensiores
10 CyMMe TOJI0BOTO pacxofa BOAblI Ha TEXHOJOIHUIO KOTedb-
HOM W XO39HCTBEHHO-TKTbEBHE HYXKAB W crouMocT#H 1 a3
BOJBI.

3apaboTHas nJgata NOLCUNTHIBAETCH MO MECAUHBIM
OKJaAaM H CTaBKaM TOJbKO IO 3KCIAYaTAaHHOHHOMY NiepCo-
Haay KOTeJbHOH ¢ HauucheHHaMu. 3apaboTHas mnaaTa ym-
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paBJIEHYECKOTO TepPCoHala TPOXOAUT mo craThe «OOIiuexo-
TeJbHBblE U NPOYHE Pacxojbl», a 3apaboTHasd M/aTa PeMOHT-
HOTO TiepCoHa/la — MO cTaTbe «TeKyLIuil pPeMOHT».

KosnuecTBo 3KCIIY4TallMOHHOTO IlepcoHanaa AJs Ipo-
MBIIJIEHHBIX KOTEJbHBIX (OpHEHTHPOBOUHbIE HITaTHbIE KO3(-
¢dunKMedTs) NpuBeleHbl Huxe B Taba. 4-2.

Tagaunuma 4-2

YycneHHOCTh HEPCOHAJNA HPOMBIIIEHHBIX
KOTeJbHBIX ¢ HAPOBHIMH KOTJaMH
IaponpPOH3BOAKTENBHOCTLIO 0 50 m/%

H BomoTpefiHBIMH KOTJIaMu
TerJoNPOU3BOARTEILHOCTRLIO Mo 50 'naa/4
10 JaHHLIM HHCTHTYTA ,CaHTeXupoekT* (yea/I'kar)
(OPHeHTHPOBOYHbIE WITATHHIE KOd(ipuLHeHTHE

OKpPYrJIEeHBI)
BHI, GCEOBHOrO TONJHBA
Ta3 pnnp masyrt Teepaoe TOLJIEBO
Ten10NpOH3BOAK~

TENBHOCTL KOTENB- | OrrphiTas | 3akpbitas | OTKpeiTadg | 3akpbiTas

wolt, I'taxft cxema cxema cxema cxeMa
BOJAOpa3- | BOXopas-,!| Bolopas- | Bogopas-

Gopa Gopa 6opa Gopa

5 5,0 5,0 6,0 6,0

10 2,8 2,4 3,5 3,0

20 1,5 1,2 1,7 1,5

30 0,8 0,7 1,0 0,9

45 0,6 0,6 0,8 0,8

90 0,4 0,4 0,6 0,6

150 0,25 0,25 0,5 0,5

AMOpPTH3aNHOHHBE OTUYUCTEHH A NOACYHTHIBA-
I0TCA M0 AEeHCTBYIOLIHMM HOPMAM CO CTOHMMOCTH 06opyAOBa-
HHs M €ro MOHTaza M CO CTOMMOCTH 3IaHUH H COOpyXKe-
HUH, onpeleaseMblX CMETHO-(DHHAHCOBLIM pacCyeToM K I1po-
€KTY KOTeJIbHOH,

3aTpaTh Ha TEKYILHHA PeMOHT VUHTHIBAIOTCS
B pasmepe 209 aMopTHBAUHOHHBIX OTWNCACHHIT A3 3aKphi-
Thix W 309% a1 OTKPHITHIX KOTeabHbiX. O6i1eKoTeb-
Hble M [IpOYde Pacxojpl BK/AOYAOT PacXoibl Ha
OXpaHy TpyHa, TEXHUKYy Oe30NacHOCTH, MOXKAPHYID M
CTOPOKEBYIO OXpaHy, aIMHHHCTPATHBHO-YIDaBJIEHUYECKH
mepcoHaJ M MpoYHe HeydTeHHBIE pacxoabl. ITH pac-
XO/Abl OMpelensitoTcA B TPOLEHTAX CYMMAapHBIX TOMO-
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Ta6aunma 4-3

Howmep noxasaresst COrsiacyo fe peyHio, NpHBeJCHIOMY B Hayaje IJaBbl, H e/HHHILA H3MepeHHs
Ne
n/no. 1 2 3 4 5 6 8
py6lesm ke y.m.jrem-u ke y.m.jTkaxa xonfxem i pyGiraan pyGiTeaa Ke yam.jI'caaq py6ireaa
1 T3LI BHICOKOro aasienud. TONIUBO — npupoaublii ras. Mownoctb 50 Mam, 2 typJ3uuer IIP-25-9), 3 kotna trua BK3-160-100T'M,
2 xoraa IITBM-59
140 ' 0,165 i 168,0 l 0,36 l 3,12 ! — | — l _
M T3] soicokoro pas.enust. ToL1MB0 — Kauckuil Oyphid yrons. Momnocrs 50 Mun, 1 typinua 1TP-23-9), 1 typ onua 11T-25-90,
3 korna BK3-160 100®
152,0 [ 0,228 l 167,0 | 0,35 3,87 l — l — l —_
ol T3L 8bicoKOro gas.achus, TOmIHBO — Ma3yT. Mouwnocts 24 Mgm, 2 1ypSuubt [1P-12-9), 2 koraa BK3-12)-100 T'M, 1 kortes ITTBM-50
145,3 l 0,169 i 165,0 { 0,43 l 3,52 < — ( — ! —
v TIpoMmbiliiiennas KOTe1bnasd cMewansoro tuna. Tonanso — yro1b. Majo1pon3sofnrensiocts 8) mfiu, TeNn10:tpONU3BO AHTEIBUOCTD
75 F'caxfv, 4 kotaa JKBP-20-13, 3 koraa DUM-25
— ' — | — ’ — ] — I 17,2 , 176 ’ 4,5
\ TIpoMbillIcHIas KOTedbnasd CMemanyoro Tuna. TomuBo — npupoaubiit ras. Tlapoupoussosurensiocts 40 mfu,
TenaonponssoanTensiocts 60 Mwaa/v, 4 koraa JXBP-1)-13, 2 xorna T 3M-30
- - l - I S R B
VI Mpombimaennan naposas xoreavuas. Touawso — nprpoAustil ras. Hajoupoussogurensiocts 50 mfe, 5 korros JKBP-10-13
— ' - l — l — l — , 6,78 . 165 ' 1,02
vii TipoMmbiiiienHast DapoBas KOTCAbHad. TONAHBO — yronb. llapoipondsoaurcibuocte 50 mfu, § korios HKBP-10-13
- l — l — l — l -~ ‘ i9,8 | 197 l 5,4
20 Boaorpeituas xoteipnast. Tonauso — upupoaseli ras. Tenionponspsoaurensiocts 200 Iwax/w, 4 xoria TITBM-59

I - i 8,7 ‘ 158 ‘ 2,54
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BbiX IKCIJAyaTallMOHHBIX PACXOA0B B 3dBUCUMOCTH OT BUAA
CKuUraeMoro TonJ/anBsa.

Buag Tonousa OTuncaenns, %,
las e e e e e 6
Masyr . . . ... ..., 12
Manosonpuse yrom . . . 8,5—9,5
Bricokosoabnee yrom . . 10,5—12,5

(MeHbIIHE 3HAaYeHUs] — NP JLOCTABKE TOILIHBA 110 JKEJIC3HOH
J0pOTe HeHOCpPeACTBeHHO Ha NJOHIALKY KOTeJbHOH, O0/b-
IIMe — {IPH JAOCTaBKe TOmJAuBa ¢ Ga3uCHOTO cKJala aBToO-
TPAHCIOPTOM) .

CTOUMOCTb ‘OTHYLIEHHOH THraxa/JOpun Temsa HaXOLHTCH
neJeHMeM CyMMapHBIX TOTOBHIX 3atpar (py6.) Ha roxopo#
ornyck Temaa (I'xax).

Boaee monpoGHble yKkasaHHsi 0 MeTOAUKe pacuera ce-
fecToMMOCTH OTHYLIEHHOI'O TelJa KOTeJbHOH W HOPMAaTHB-
Hble JaHHBle 115 PacueToB NPUBOAATCA B yKazanugx CaH-
rexnpoexra {J1. 16].

B 3akaouenne NpUBOIUTCA HECKOJAbKO TPHMEPOB TeXHH-
KO-3KOHOMHUYecKHX mokasarenelt TILL w mpomeimnensbix
KOTeJIbHBIX, KOTOPble MOTYT ObITh LOCTUFHYTHI JIDH TeXHHYE-
CKOM YDOBHE NPOMBIMINIEHHONH 3HEpreTHKH W KOHBIOHKTYpE
ned Ha 967 r. no sHeprerHyeckoMy 000DPYIOBAHUIO, CTPOHU-
TEIBHBIM MaTephajaMm, TOMJIWBY M TPAHCHOPTY. ITH IoKa-
3aTesiy, [OJAYUYeHHbIE CIEeNH27H3HPOBAHHBIMH {IPOEKTHEIMH
VHCTUTYTAMH, MOTYT CJYXKHUTD JHLIb DPUMEpaMH B TeXHUKO-
9KOHOMUYECKHX pacueTax, AAs ODHEHTALHH, HO HE SBJASIOT-
cst srasoHamy. Memoab3osaTh ux A APYTHX NPOeKTHpYe-
MBIX 00bekToB Henb3sd. B ta6n. 4-3 gnsa TPL maunsl noaube
CTOUMOCTH KMJIOBATTA YCTAHOBJICHHOH MOUIHOCTH (cM. . 4).
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fnasa naTtas

MPUMEPBI PACYETA TEMJ/IOBOH CXEMbI T3LL
U KOTEJIbHOM

5-1. NIPUMEP PACHETA TEMJIOBOW CXEMbI T3
3apanne

CocraBiTh MPUHLHMIHAABHYIO TEIIOBYIO cXeMy mnpompiuuiennoit T
# BEIIOJHHTL €e pacueT, HCXOAA U3 CJAeIYIOUIHX YCAOBHH:

Coopyxeunnte TIL npegonpefensieTcd NOTPeOHOCTHIO B TeMJIe IPYHIIEL
NPOMIIPEANPUATHI, BKAKOYAIOUINX TeXHOJIOTHYECKHX NOTpebuTesnel Tera
B BHIe napa c¢ AabiaeHueM 10 aT u noTtpebuTenel Temaa Ha TemaodHKa-
LHIO B BHJE ropsauell BOJEL

Tenaosrie Harpysku TDII B TeueHue roja npusejeHsl Huxke. CraH-
nua Gyzer padoratb B paloHHOH 3HepProcucTeMe M [JOJXKHA HMeTh He-
3aBHCHMYIO MOILIHOCTb He MeHee 25 Mer.

Tonausom TILY siBasiercss npupomueiit ras, QN = 8500 krxaa/nd.

Tadcauua 5-1
Cgoanag tabiaHua TeOJOBBIX Harpysok TIll

Makeumanbublil pacxon

. TelJa 10 pPEeXHMaM ¢
HanMenosanue Temopocutent u | EAREHUL | yueroM moteph B HApYRHEIX
norpeburenet tenia | 0 NADAMETpLI H3Mepe- cetsx
dpanko-TON RRA
1 ] 1 ISR Y
[poussoacTeentbie
noTpesuTeN I . . Map 10 am mf 135 135 135 135
To xe mjzo 795-108
CucreMsl  oTOmJIE-
HAA . . . .. Bona Traa/m) 80,0 | 52,2 | 38
CucTeMbt  BeHTHJISI- 150—70° C
HAH . . . o . . » 20,0 | 13,9 | 10,2
[opsiuee BoxocHas-
Wenue (reno-
Cpe/ICTBEHHBLId BO-
nopasbop) . . .| Boaa 60°C » 10,0 1 10,0 | 10,0 | 8,2
Beero no remnodu-
KallHd . . . . . » (110,0} 76,1 | 58,2 | 8,2

NMpumevanna: 1. Tennobasd rarpy3xa no ropaueMy BOJOCHAGKERHIO 3a7aHA
cpenHeil 4acoBol 3a Hepe 10 € VUETOM NOTEPh B BApDYXHBIX Tpybonposoaax. Hepasuo-
MEPHOCTh NOTpedIe s ropsayuell BOAbl NOKPHBAETCA 3a Cyer aKKyMy.JIATOpOB.

2. TeMuepartypa BoAbl B Bogonposoae 3umoft 5° C, serom 15° C.

3. Yreuxy TeNJOCETH NPHHSITh B KOJHYECTBe: 3UMOA 30 m/4, jetoMm 20 m/x (3ana-
Ha, HCXOZS M3 €MKOCTH CeTH, JieficTByiolled B OTOMUTENBHBLIA H JIeTHHA NEPHOLBI).

4. TeMuepatypa npOKH3BOJCTBEHEOrO KOHIEHcAra, BO3Bpallaemoro sa T3Ll, 70° C,
Bosepar konpgeuncara 70%.

5. TMorpeGaenne npon3BOACTBEHHOrO napa 307 guefl B TedyeHHe roAa Kpyraocyrod-
Ho. Kosddruurent sepaBEOMEPEOCTH CyToYrOrO rpaduka 0,8.

6. I peXXHM — MarcuMadabuo-3uMun#; Il pexxum — cpegnuft nanbonee XOJMOAHOTO

Mmecsiia (aBapuitno-pacuetnuril); I pekum — cpefnnfi oTonETENBPHOTrO ce3oma; IV pe-
HUM — JeTRUH.
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BuiGop Typ6uH, pabouwe napamerpbl M NPHHUMNHANLHAS
TennoBas cxema TIL

Jns BeiGopa TypGoreHepaToOpOB ONpejeasiiollell ABJSeTcA HATpy3Ka
T3 no napy mu3kux napamerpoB B III pexume (cm. § 3-1). Has obec-
redeHHs: BBICOKHX 3KOHOMHYeCKHX nokasaresell paborst TOLl Heo6xoduMO
CTPEMHTBCA K TOJMHOMY MOKDBITHIO 5TOH Harpysku H3 oT6opoB TYpPOHH

W3 npusefieHHbIX BhiLle TemMoBLHX Harpysok TOLL (raba. 5-1) BuaHo,
uro B [l pexume cymmapHbiii pacxo)i lapa BHEUIHUMH NoTPebUTEAAMY
cocrapasier mnpumepuo 310 r/¢ (marpyska TennouKaLlHH, 3ajaHHadg
B I'kaa/d, opHeHTHPOBOYHO MepecuuTaHa Ha map u3 pacuera 1,8 T mapa
Ha | I'kas rtenna). Crodp Goabilas NOTPeGHOCTh B Nape HASKUX Napa-
METpOB Npeaonpesensaer ycraHosky Ha TOLl Kpynusix TypGoreepaTopos
C NPOMBIEHHBIMH M TelnoduKaunoHubiMy orbopamu napa. M3 artoi
’Ke TabJMULl TEIVIOBBIX HArPy30K BUJHO, YTO OCHOBHOH HOTpeGHTeab Tem-
na sabupaer ero B BUJe napa c JdasjeHuem 10 ar, pacxox Koroporo co-
XpaHAeTCsl MOCTOSIHHBIM B TedeHHe BCero rofia. B aTux ycloBusx Ads
nonyuyenust mapa ¢ paenenueM 10 ar nsauGonee sbdekTuBHOR Oyaer
ycraHoBka TypOHE tuna TIP ¢ peryampyemeiM or6opom 10 ar u mpotu-
Bojiapiaernuem 1,2 ar.

Oxunaxo, yuuThIBasl 3allaHHOe ycJaoBHe ycraHoBku Ha TDII Hesasucu-
Mol MomHocTd 25 Msr ((T. e. TypOHHBI ¢ KOHIEHCATOPOM, KOTopas Mo-
JKeT paboTaTe NO 3/J1eKTPHYeCKOMY TpadHKy = He3aBHCHMO OT HaJIHYUA
TEeIVIOBBIX HarpysoK), cielyeT PeKOMeHAoBaTh ycTaHoBKy Ha TILl Takxke
OJHOro KOHJIeHCAUHOHHOTO TypGoreHepaTopa € [ABYMS DPery/iupyeMbiMH
cT6opaMy napa c¢ jasjeHusmu 10 u 1,2 ar.

B ueansx ofecneueHuss Boicokofi sxoHomuugoctd TILL TypOuusl u
KOTJIBl ROJKHBL GBITh BBHIOPAaHBl C BLICOKHMH HadaJbHBIMH IapaMeTpaMu
napa. Mcxoaa u3 HoMeHKJAaType 000PYAOBaHHS, BHIIYCKAEMOTO OTEYECT-
BEHHBIMH 3aBOjaMH, H 3aJaHHBIX TEMJIOBEHIX Harpy3ok, K yCTaHOBKe MoO-
ryT ObITh PeKOMEHROBaHBl ABa TypGoreHepatopa MouHOCTLIO 10 25 Mar
o;uu tuna I1P-25-90-10/0,9, sropoi tuma [1T-25-90/10.

Hans npombiiessix TOL] ¢ mapoBbiMy TypOnuamu 25 Mar oreue-
CTBEHHbIE 3aBO/JBI CEPUIHO H3rOTaBIHBAIOT SHEPreTHuecKoe 06OpyHOBa-
uHe (Kotabl 1 TypOuHb) Ha jasJenue 100 ar u neperpes 540°C y xor-
noB 1 coorercrBenHo 90 ar w 535°C y typOuu (cM. . 8). Tlpu-
HHMaeM K YCTaHOBKe yKasausble Bblle TypOuHbL [IpHHNMnuaibhas Ten-
gosas cxema TOIL nmpencrasaena Ha puc. 3-1. Caegyer o6paruth BHHUMA-
HHe Ha cJelyiolnie 0COOEHHOCTH TellJOBOM CXeMBl:

Heaspauua Z06aBOYHOH XUMHYECKH OUHIIEHHOM BOALI ¥ NMPOU3BOACT-
BEHHOTO KOHJEHCAaTa, Co/epKallux HauGoJabllee KOJHYECTBO PAacTBOPEH-
HBIX rasoB, OCYLUECTBJASETCS NO JABYXCTYNEHYAToOll cxeMe.

[lepBofi cryneHnlo sBasiercss Jeaspatop aTtmocheproro Thma (p=
=1,2 ar), u3 Koroporo Boja mnocrynaer Bo II cryners neaspanu —
Aeaspatop NOBBLIMIEHHOrO fasjenus (p=6 ar).

B uensx pasrpysku KoJaoHKn peaspatopa Il crymenu (cMm. ykKa-
3aHust Mo pacyery jeaspatopoB B § 3-4) Boja, mocTynamomas B HEro
u3 Jeasparopa | crymeHH, mpegBapHTeNbHO, NOJOrPEBAETcs B IIOBEPX-
HOCTHOM nNojorpesaresne 6.

Boaa nenpepbiBHOH NpPOAYBKH KOTJOB IOJBEPraercsl ABYKpPaTHOMY
pacunpenrio (B I u II crymensx) ¢ cenapauuell mapa, KOTOpHI He-
nons3yercs B Aeasparopax I u II crynenei.

Tenmopukanuownaa ycraHoska TIL] cocTouT H3 ABYX OCHOBHBIX
ceTeBBIX NMOAorPeBaTenell W MHKOBOTG BOJOTPeHHOrO KOTNA, KOTOPHIA NO-
KPbiBaeT TNHKOBYIO TemnopuKauuOHHYI0 Harpy3ky R I u Il pexumax
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T311. Ocuosibie ceteBhle nojporpesatean oborpesatorcs mnapom 0,9 ar,
HOCTYHAWWHUM 0T TypouHsl I1P.

Perenepartusiible ycTanopkH (COOCTBEHHO TypOHH) COCTOAT H3 rpynn
nojorpesareieit Huskoro gasnenus (ITHJL), BkioueHHHX 10 Heasparopa,
M rpynil nogorpeBareseii peicokoro pHasienusi (I1BJl), BrIoueHHBIX
nocJie geaspaTopa. YCTAHOBKM PaccYMTaHbl Ha moJ0rpeB TyPOHHHOTO KOH-
JdeHcata, KoHieHcara OTGOpOB TYPOHHBEI 4 BO3MeIlaiouledl ero IHoTepu
XHMHUYECKH OulIIenHodl Boabl jo 215°C (3a nocaenred crynerbo [1BI)

.V(‘T{IH()BK(] ropayero B()IL()CHH()}K(‘,H}[ﬂ nmMeer l)(/)ll[(“,HJB{‘,L"l'llyN) CXCeMY
I cneuHaablibix 1oAcHelni ge tpebyer. Oxuaxeniic HOAHHTOUHONH BO-
abl npoucxoaut 8o 70°C sumoit u go 60° C aerom.

XapakTepU(TUKH YCTaHABJHBAaeMbIX TYpPOHH
Typ6una ITP-25-90/10/0,9 (YTM3)
MakcumanbHasg MowHoCTh (o rexeparopy), xém 30000

MaxgcuManpEbli NPONyCK CBe:xero mapa , m/4 . . 180
Haenenne B npomotgope 14, am . . . . . .. 8—I3
HomuranbHoe naBienne B otéope H[14, am . . . 10
JlaBrenue B Tenﬂo@uxauﬂoaﬂom 0T6ope 1 am 0,5—2,5
Homunanbroe paBnenue B otéope ,T¢, am « - . 0,9
Homunaneneit ot6op 14, m/a . . o . . .« . 65
Homunanbnmift otéop ,T¢, m/v . . . . . . .. 63

Cxema TypOuHbl AaHa Ha puc. 5-1. JlnarpaMma pexumMoB TypGHHEL
npejicraBideHa Ha pHc. D-2, YcaoBus pereHepamnn: uepes T1BJI B mioSon
peXXHMe NPOXOJAHMT NHUTATelbHa® BOJA B KO.J.IYECTBE, DAaBHOM pacXoay
cBexero napa TypOunofi. Koupencar or6opa «Il», moaHoctslo Bo3Bpa-
llaercss B DereHepaTHBHyIO cucTeMy TypOHHE!I ¢ TeMmepatypoit 100°C.
Kousencar or6opa «T» (mpoTHBOLABJNEHHA) MNOJHOCTBIO BO3BPALaeTCs
B pereHepaTHBHYIO cHCTeMy TypOuHbI ¢ Temneparypoi 95° C.

Typeuna IIT-25-50/10 (KT3)
MakcnmalnbEas MOMEOCTB (110 rekeparopy) , xam 30 000

MakcuMaJbEBI IPOTIyCK CBEXEro napa, mj/z . . 182
Haenenue B mpoMorgope 114, am ., . . . .. ., 8—I3
Homuraneroe npaBrenne B oT6ope ,[1¢, am e 10
JaBnenne B TeNJIOGHKALHOHHOM 0T60pe 1% am 0,725
Homunanbroe nasnenne s ortéope T, am . . . 1,2
Homuranprbiit 0TGap I mpe L 70
Homunaabubit orGop ,,T M e e 50

Cxema TypOunbl Aana Ha puc. 5-3. JlHarpaMMa pPeXuMOB TYypOHHDL
npeicrasaeHa Ha puc. 5-4. Ycaosusi pereHepanuu: yepes I1B/ B moGoM
pexuMe NPOXOAHUT NUTATeNbHAs BOJA B KoJuuecTBe, paBHOM 1079% D,.
Konpencar 0T60pa «I1» B kKosnuectBe 70% mnonaercs B measpartop 1,2 ar
¢ remnepatypoli 60° C. Kougencar 0T6opa «T» TOJHOCTBIO BO3BpALIAeT-
csl B CHCTEMY pereHepauliiu c¢ temneparypoil 100°C.

[Tapamerps mapa

[Tap, BoipaGatbiBaeMpiit koraamu: 100 ar, 540° C, 831,7 kxaa/xke.

Ceexuii nap nepea typbunamu: 90 ar, 535° C, 831 kxax/xe.

ITap us npomordopa typ6uu 10 ar, 720 kkax/xe.

ITap u3 rennodukanmontoro orbopa Typouun [1T-25-90/10 1,2 ar,
616 xra.a/ke.
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Puc. 5-1. Tensosasn
cxemMa TYpOUHBI
[TP-25-90/10/99.

1 — typ6una napo-
Bas; 2 — resHeparTop:
3 — KJianmaH  CTONOD-
HBIfi; 4 — noporpesa-
TeAb  CaJIbHUKOBBIIL;
5 — 3XKeKkTop oTcoca
BO3AYXa M3 VYIJOTHe-
HUIl; 6 — 3XKEKTOD OfF-
£0Ca BO3AYXa W3 cadb-
HHKOBOro  JIOAOI'DeBa-
Tenst; 7 — KOHJAEHCATO-
c6OPHUK; 8 — nolxorpe-
BaTeJb HH3KOTO JHaB-
gendsi; § u 10 — nono-
rpeBaTeNt BBICOKOTO
IaBJICHUSA: Il — XoH-
JEeHCATOOTBOMUNK
MHMI; {2 — caunruoit
Hacoc.
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[Tap nocse tTypGun [1P-25-90/10 npu 1,2 ar 646 kxaa/ke.

ITap nocne typ6un ITP-25-90/10 npu 0,9 ar 630 xxas/ke.

[Tap u3 paclwMpuTesiss HenmpepblBHOW MpoAyBKH [ ctyneHu npu 7 ar
660 xxasfxe.

[Tap u3 pacummnpuTensd HenpepmBHOH npoxayeku II crynenn mpu 2 ar
646 xrasfke.

Temneparypa # 3HTaAbBNHA BOLH

Ceipast BOJA U3 Boaonposozla suMott 5° C, metom 15°C.

To ke nocie HBUCHD—— no fanaucy jeasparopa MOAINUTKH,

To we nocne IBIIFIT 22° C (no 3anauuio).

XuMuuecKil ovlilleHHass Bona nepex 1easparopamy: 13° C 3umoi,
20° C gerom. -

TluratesnbHag BoZa u3 jgeasparopa 6 ar 158°C, 159 xkaa/ke.

[Murarenbuas Boga nocae B 215°C; 220 kkaafke.

Bona u3 atmocgepHrlx Aeaspartopos 104° C.

CeTeBasi BOJA — 10 OTONMHTENABLHOMY rpadHKy.

[oanurounas Boja (Noche oxdaxtenns): sumoit 70° C, aerom 60°C.

DHTaNbNHSA KOHIEHCATA
Konjencar nocae cereBbix nogorpesareseit u [BIT 96—104 kraa/xa.

Ilponyska kXoTao®
BemiunHa nmpoiyBKH KOTJA0B Xx=1Y%.

BHewnre notpeGutenn napa

1. Tlponssoacreo 10 ar (ppanxo-TIIL).
2. OcHopHBle ceTeBHe nojdorpesarenn 0,6--1,2 ar*
3. IBIT? 1,2 ar.

4. Measpartop 1,2 ar cucteMbl ropsavero BojocHaGxenus 1,2 ar (no-
Teps AaBJeHHd B mapornpoBojax 1,2 ar yc/IOBHO He yuTeHa).

BuyTpeHdHe noTepH napa
(coGeTBenHble HysmAB TILI)

am

LHBIST o 0oL 10

2. leaspatop 6 am . . . . . - 10 (uepes pexyKUHOHHEI}
KJamnaH)

SHBHZ‘SIT....‘..... 1,2

4. H,eaapa'rop 1,2 am noGasounoit

BOAH . . . . 1,2

1. PacueT BHewWwHMWXx norpe6ureneii tenna

dnexTpuyeckas Harpyska typGorenepartopa [IT-25 8 I u III pexu-
Max onpezpenasercs 3arpys3koit or6opon typOUNBI H MHHUMAJBHBIM TDO-

* OCHOBHbIE CETERHE TNONOTPEeBaTeNH O0GOrPEBalOTCR TNapOM, NOAYYAEMEIM OT
Typ6uusl I1P-25. Tlpu MaxcuManabHOK HAaTpy3Ke OCHOBHBIX CeTEBBIX MOAOGTpeBaTe-
Jeft (111 pexuM) [ROCTATOUYHO HMeTb AanieHHe rpeloliero napa 0,9 ar (temnepa-
Typa Hachlenssi ~ 96° C; Temmepatypa ceTesoH BOAB 33 TNOJOTDEBaTENSIMH
« 87°C). B 1 pexuMe XaBnenue nosuimaercs no 1,2 ar. Bce npouse norpebure-
aa napa TemdodHKAUHOHHEIX OTGOPOB NONy4aloT ero oT TypOHHL! <20 ¢ Jas-
nenrem L2 ar, koropoe ofycJoOBAHBaeTcA AaeleHHeM B aTMocdepHbiX Reaspa-
TOPax.
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Puc. 5-3. Tensosas cxema

1 — yCTpOHCTBO AJis MPOMBIBKH TypOHHE; 2 — Pery/siTop YAJTOTHeHHH; J — KOHIeBHie
BbICOKOTO JaBJieHHsi; 6 — TypOHMHA napoBasi; 7 — NOBOPOTHas Auadparma d4actu cpel
Ma npefoxpaHurenbHasi; [0 — redepatop TBC-30; [/ — xonjmencarcp KIT1-935; 12—
15 — perynaTop YpOBHS KOHAEHCATAa; [6 — 3XKeKTOp CcHCTeMbl 0Tcoca; 17 — 2KekTep
coc CJAHBHOI, 2/ — KjamaH pervaMpyloUIRi npoctoit: 22 — nonorpesatens Ne 2; 23 —

26 — roforpesartens Ne 9;
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TypOunn [1T-25-90/10 (KT3).

YNJIOTHEHHS1 TYPOHHBI; 4 — CTONODHLIA KJaanaH; 5 — peryJjupyolHe KjaanaHbl YacTd
HETG favjenud; § — nosopoTHas nuadparMa wacTu HH3Koro Aasaedus; 9 — puvadpar-
Macaooxaanurens MO-20; 13 — dunbrp BoasiHoft ®B-150; /4 — Hacoc KOHHEHCaTHLHA:
ocHoBHON D0-50; 18 — sxekTop nyckosoil DI1-150; 19 — noporpeBatens Ne 1: 20 — na-
nogorpepategab Ne 3; 24 — gjanaH NHTATeNbHBIl npamofi; 25 -- nomorpesatenh Ne 4;
27 — KJanan nuTaTesbHplA 0GpaTHLI.
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TycKoM napa B KoHjaeHcatop (cM. pacuer). B IV pexume snekTpuuecKkas
narpyska typGoreneparopa IIT-25 paBHa 25 Mar. DnekTpuueckas Ha-
rpyska rtypGoresepatopa IIP-25 onpernensiercst 3arpyskoit ero oTGopoB
(cm. pacuer). Il pexum (aBapuitablii) cocunTaH, HCXOAA W3 YyCJI0BHA,
4TO ONHH M3 KOTJIOB OCTaHOBJeH. B 3ToM pexmuMe TemiodhuKauuonxas
Harpyska MOKPBHIBaeTcA TMHKOBHIM BOJOIPEHHBIM KOTJOM. DJeKTpuuecKas
Harpyska TypO6oreHepaTopoB MHHHMAaJbHO BO3MOXHas 1O YC/OBHIO 3a-
rpysku ot6opa 10 ar (map Ha mpoussonctso) u orGopa 1,2 ar (nap ua
cobeTRennble HyXasl TIL) mpu MuyHuMalbHOM TpOMyCKe TMapa B KOH-
IeHcaTop (Hajiee cM. TaGuuuy pacuera TEIIOBOf cxeMHl, cTp. 124—143),

BuiGop KoOTenbHLIX arperaros

Kak BugHO M3 mpuBefesHoro suimie maposoro Gamanca TIILI, cym-
MapHasi MakKcHMaJbHAs Maponpou3BOAHTeNbHOCTh KOTJ0B TILL momkna
GbITh paBHA ~ 360 T/4, a pH aBapuilHON OCTaHOBKE ONHOTO K3 KOTJIOE
260 7/«4. JletoM Harpyaka KOTIOB TaKxke cHHXKaeTca xo 286 1/4. Ykasan-
Hble YCJOBHS MOTYT OHIT HawydylIHM oGpasoM coGJIOJeHbl IPH ycTa-
HOBKE TpPeX KOTEJbHBIX arperatoB MaponpoOU3BOIUTENBHOCTEIO Mo 120 7/4.
Taxue KoTesNbHBEIE arperaTsl IJsl CKHraHHsA rasa (cM. 3ajaHHe) CEepuilHO
BBITYCKAIOTCA OTEYeCTBeHHON mpoMbienHoctsio (Tun BK3-120-100 TM).

[Tpu aBapufiHoM BHIXOZE M3 CTPOS OJHOrO KOTJIa OCTABINHECS B pa-
6ote aBa Kotia 6ynyt paborath ¢ HeSoabwion dopcupoBKolt (8%), uro
IJs1 KOTENbHBIX arperatos, pafoTalIuuxX Ha rase, BNOJHE JOMYCTHMO.

Makcumanbias  Harpyska  BOJOTpPefiHBIX  KOTJIOB  COCTABJSIET
61,3 I'kaafu (cm. Bananc). K ycraHosKe NpHHHMaeM OJMH BOJXOTPeHHBIR
koren tuma I[TTBM-100. 3tor KoTea mnpennasHauew ajs pabOTH Kak
Ha MasyTe, TaK U Ha NIPUPORHOM rase u o6safgaer TEMIONPOH3BOIHTE/b-
HocTeio 10 100 Fkaasf«.

KoHCTpYKIHS KOTJI2 OZHOXOJOBAsi MO rasy ¢ UHAMBHAYANBHOM mbl-
MOBOH TpyGoit nax xoraoMm. Korten nomyckaer mOMyoTKpBITYIO YCTAHOBKY
BHe ryiaBHoro sganus TOLL

FfopoBas BbipaboTKa Mapa M 3NEKTPOIHEPrHM

[TponomxurenbHoCTh 3UMHEro cesona 180 amedt, uan 4 320 .

TIponoaKHuTe IPHOCTL JIeTHEro cesona 185 nuedt, unn 4440 4.

[MponomxkuTeNsHOCTs MPOCTOR KA¥K 100 TPYGHHEL B KalHTAJIBHOM pe-
MoHTe 14 nueft, unn 336 4.

ITponoMKHTENIBHOCTL TEKYIIEro DEMOHTa KaXAON TYPGHHBI MpHHH-
MaeM 10 mnedt, no 5 nHel 3UMOI H JeToM.

IMponomxurensrocrs paGortt TypGorenepatopa [TP-25 sumoil pasna
4 320—5-24=4200 1.

Jletom TypGorenepatop INP-25 B BocKpecHbie H NpasaHHuHblE IHH
He padoraer, Tak KaK jas 1ero HeT zarpysku no napy 10 ar. Tlponoa-
XKuTeJbHOCTL paGorhl TypOoredepatopa [IP-25 nerom 4440--29.24—
—5:24—14-24=3288 4.

Tponomkurteisiocts pabothi TypGorenepatopa I1P-25 B Teuetue
rona 7488 u.

INponromxuteasHocts paboTel TypGorenepatopa IIT-25 B reyeHne
roga (365—14—10) - 24=8185 u.

CpenHerofoBoRl pacxonx mapa Ha cOGCTBEeHHHE
ayxast TIIL [mo dopmyne (3-36)]: (mpomonxenme cMm. cTp. 144).
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HauMenosanme pacueTHOH BeJRYHHB H pacyeTHas
dopMya I PexnuM

TennopukaumoHHas ycTaHOBKA

Pacxon Boaw na ropsuee
BoJocHaGwenune (cM. Tabn 5-1)

Qrs 10,0.108
o= —F——f > # (35 f0—F = 182
Yreukn rennocer u, si/z 30

(cM. mpumeuanse K Taba. 5-1)
CyMMapyufi pacxol NOANHTOUHOR
BOIH

G;,O;n:—‘GruB"I'GyT’ M3 fy (36) 182-1-30=212
Tenno noanuTouHOH BOAW
Qioan = Groxu+1073, Franfy  (3-7) 212.70-10-2=14,8

Harpyska ceTeBuX
nojorpeBaTtenei

Qen = Qr.y — Quoans KA1/ (3-9) 110—-14,8+=95,2
Harpyska mHKOBOTroO
BOAOTrpeHHOTO KOTJa

TIpunsito, uTO TelOPHKAUMOHHAS HATPY3KA 95,2—43,4=51,8
T ceepx samammolt nns Il pewmma, T. e.
cBepx 58,2 I'kaa/4, TOKpHIBaeTCA INHKOBBIMH
BOAOTPEHHBIMU KOTJaMU

Qun=Qcn — Qo I'ran/n (3-11)

Pacxoa nmapa oCHOBHBIMHE
CeTeBHMH NOJLOTpPEBATENSIMHU

(Q(‘.n — QH.D) 108
. —on
(LTI) - tK )rl
(s I pexume maBnenne rperoiero napa 0ofinepos nopwaercs Ao 1,2 am;
KaK OJHOBPEMEHHO C TeNJOCOJAEPKAHMEM Ilapa pacTeT TeIJIocolepKanne

Pacxon mapa na neaspartop
NOAOHUTKH

»omi (3-12) ~83*

fno,un-—fxo'yi 104—80'0,98‘
Dno;m = Gx_o,zm m 3 m/'t (3-14) 212. mg ——
=9,7

Pacxon xuMuHUeCKH OYHUEHHON
BOJAHK Ha NMOANUTKY TENjtoCeTH

GMOA = G, 6. — Diour M4 (3-15) 212—9,7==202,3

* Pacxon mapa Wa ropsAuee BofOCHaGXKerHe ompepeJsiel, HCXONs U3 pacxolla BOALI
noTephk 'C YTEYKaMH TENJIOCETR M B XMMBOAOOUHCTKe (coGerpennmi#i pacxof XBO g ox
(30 m/u) pacuperenersl MeXAy OTONpTEabRON CHCTeMO# 'H cuctemofi I'BC nponop
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II pexum 111 peskuM IV pexum
8,2-10
~182 ~182 015 > 182
30 30 20
212 212 182-4-20=202
14,8 14,8 B pacuere ne TpeGyeTcs

76,1—14,8=61,3

61,3

He pacdoraiort

58,2—14,8=43,4

He pagoraer

B34
{630—96-0,08 &3

He pagorawor

He paGotaior

He pagorator

pacxoj Tapa Ha GofiJiepbl MPAKTHUYECKW COXPAHACTCA Ge3 UsSMEHeHus, Tax

KoHjieHcaTa B Goilepax)

9,7

202,3

9,7

202,3

20

104—80.0,98
9 e

556 9.3

192,7

11a ropiyee BoAocHalmerHe B Kosndectpe 182 m/u ¢ TeMnepatypolt €0° C u ¢ yyeToM
JaxAeHHe BOAB B TpyGonposodax); sunmoil (I, I1 m Il pexmuMbl) yTedKH Tem/sOCeTH
IHOHAJIBEC HX TeNJIOBOH HArpyske, @ JCTOM OFH UeJYKOM JioXarca Ha cHctemy [BC.
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Ii;innieﬁoaaﬂﬂe pacyeTHO! BeNHuHiibl H pacyeTHas
dopMmyna I pexum
Temneparypa cupof BoAR
nocae BBTionn
pr Gronn (Hcoan—1"10xn) 1 , oG 212 (104—70)-0,98
cup = 1,25GR0A" T+ tears: 1,25-202,3
+5=32,9
Pacxon mapa na IIBII}OM
o Gggzm (t"xo— f’xo) y 3.16 202,3 (80—30)
= Ty, ™ @19 Gwios0,08 =19
CymmapHblii pacxoJ napa BHelIHHMH
noTpebuTe IAMH
[Tap 10 am
[Tpoussoacrso (cm. Tada. 5-1), m/u 135
Map 09 u 1,2 am
OcHOBHEIE CETEBBIE MOAOTPEBATENH, IM/% 83
MIBITLOA, mfy 19,0
easpatop NOANKTKH, /4 9,70
Uroro napa 0,9—1,2 am, m/4 111,7

2. Pacyer pacxojoB napa

[TpenpapiTe bHO NPUHUMAaEM Pacxoi 1apa Ha coGCTBERHHIE HYMBL
pacxopa napa 0,9—1,2 am (B 1 pexume, B OCTaJbBHIX — C TpeAnoJarae

B pauHoM npumepe Ha co6erBennnie ByxaAn TIIl pacxonyercs map
{arMocdepubiit Aeaspatop (mos. 18) m MBI (mos. 2/)).

[TaponpoH3BOAHTENILHOCTE KOTeJdbHONK

Monnwét pacxon napa 10 am, mfe 1,05.135=142

Monuwmi pacxoa mnapa 0,9 — 1,1.111,7=123
1.2 am, m/u

3arpyska or6opa 09-1,2 am 83

Typ6unsl [P, m/x (B 1 pewuMe naBjenue 3a
typousoi 1,2 am, B Il pexume — 0,9 am,
Bo IT u IV pexumax — 1,2 am)

3arpyska or6opa 10 am Typ- 60
6unw [IP, m/

Pacxold c¢Bexero mnapa Ha Typ- 183
6uubl [P (mo fuarpaMMe pexuMoB, puc. 5-2),
mfs

MomuocTs Typ6oreuneparo- 28 000

p a [P (c nonpaBxofi Ha OTK/JOHEHHE NPOTHBO-
JaBJIeHHs! OT HOMMHAJIBHOTO), K8
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ITpodonscense

I pexum

III pexum IV pexum
202 (104—60) -0, 98
() y
32,9 32,9 1,95.192,7
+ 15 =51
192,7 (80—50)
19 19 — g3 = 10,9
135 135 135
83
19,0 19,0 10,9
9,70 9,70 9,3
98,7 | 11,7 20,2

Ha cobcrBenHble Hyw Al TILL

T3 pasuemM 5% pacxofos napia 10 am suemnnmu morpedurenamu u 10%

MEIM yMeHBUIEHHEM).

10 am [neaspirop 6 am (mo3. [2) u TBILST (moa. /6)] n map 1,2 am

140
40

40

70
136

18 750

142
123

83

60
183

30000

140
35

35

130

17 400
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HZ‘IHBI&HOBEI%HB pacyeTHOH Be.HYHHBI U pacueTHag

dopmyaa T Fexim
3arpyska otb6opa 1,2 am rypbu- 123—83=40
wel 11T, m'y
3arpyaka ot6opa 10 am typ6u- 142—60=82
aul 1T, m/u .
MommuocTs, paspnsaemasg 71yp- 25900
dorenmepatopoM [IPT(mo nuarpamme pe-
WUMOB, cM. puc. 5-4), kem
Pacxon c¢Bewero wmapa Ttypou-
goil IIT (mo auarpamMme peuMOB Hpu MiHH-
MAlNbHOM TIPONYCKE 1apa B KORACHCATOP), M/ 172
HMaponpoussoaurenruocts KO-
reapunoit TOL, (B meprom npubnKennu)
D" 1834172
D“’:O,QS’ m/y 0.8 = 362

Bajanc pacmupHTe ell HenpephIBHOH
OPOAYBKH

Kosdpuuuent cenapanun

Z;.sﬂ ——2;.5
Q= ——m (3-19)
lem — tC.IB
Pacmwupureasr I cTynenn
Hamienne mnapa 7 am; SHTA’bNUA  HACh~

ueHHoro napa 660 xKx@.a/k2; 3uTaNLUUS KOTJIO-
BOH BOZBl NpH JaBJCHHU B GapaGaHe KOTJa
110 am 344,2 kran/ke, SHTanbNUs OTCena-
PUPOBAHHON  BOAR  TIpH  JaBjeHHH 7 am
165,7 xrxar/xe

Pacmupureab Il cryneun

HaBnesne mapa 2 am; SHTANBIHMA HACHI-
IIeHHOro napa 646 KKaA/K2; 3MTaJblHd KOTIO-
BOHl BOAB (mocjie pacwmputens 1 crynenw)
165,7 kkaa/ke; 3HTAAbLNUS OTCENAPHPOBAHHOM
BoARl Tipu nasnennn 2 am 120 xraa/xe

KonuyecTBO TMNPOAYBOYHOH BO-
A B, TOCTymajouiee B pacidpuresb I cTymeHu
(upoayeKa KOTJIOB 1%b)

Gt =0,01D,, m/u

npon
KonunuecTBOo mapa,
pacwmputess 1 crynenn,

T _ Al 1
Dcen “anoﬂ.a s mfe

BbIXOAslliee H3

128

344,92.0,98—165,7

660—165,7
=0,35

165,7.0,98—120

646—120
=0,08

0,01.362=3,6

3,6.0,35=1,3




I1 podoasicenue

II pexum 11l pexuv IV pexnm
— 123—83=40 —
140—70==70 142—60=82 140—70=70
15100 25900 25 000
115 172 148
1364-115 _ 183-}-172 g 130—{-14‘8 )
o008~ | Tog 302 e T
0,35 0,35 0,35
0,08 0,08 0,08
0,01.256=2,5 0,01.362=13,6 0,01.231=2,8

2,50.0,35=0,9

9 0. I1. CosoBbes

2,0.0,35=1,0
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Haumeunosanue pacucTHOH BOIHUHILL W paCUe THasI
dopmyaa

I pexum

KoauuecTno mpoAyBOURON BO-
A B, Buixogsuiee u3 pacmuputens I crynenu
(to e, mocrynaionlee B pacmupurens I cry-
nexu),

Glen =0 on —Dhens mf
cen posa cen

KonuuyecTBO mnapa, BoXOAdIEe H3
pacunpurens 11 crynens,

1
chlen-—GrIIIpona , mfu

KoannuecTBo mnpoiyBounHoih Bo-
L bl, BLIXOAsiLee w3 pacmmputess Il cryneun
(c6poc B KaHanusauuio noche OXJaXaenus A0
50° C B Ten0OGMEHHHKE HEnPEPLIBHOH [TPOLYB-
KM CHIPOH BOJON, [04aBAEMOH HA XHMBOIO-
OUHCTKY),

1 11
Glen ::Grlllpo,u —‘Dcen’ mj4
Jo6aBOK XUMHYeCKH 0YHmeHHOMH
BOJbl KOTJOB
(moctymaer B feaspatop 1,2 am,
no3. /3 cxeMnr)

[Toreps kKoHpgeHcaTa Ha NMPOH3BOA-
cree  (30% pacxoma mapa 10 am, oM.
Taba. 5-1), m/u

Koungerncar rpewulero mapa jgea-
spaTopa NMOMMHTKH (CM. BbllE), /m2/%

HenpepunBHass mnpoaiyBkKa KOT-
noB (c6poc u3 pacwmputens Il crynmenm), m/u

BuyrTpucrtaunuounuse nortepu
rapa u Boanbl (2%0.), m/4

Ho6Gasok XHMAYECKH OYHILEH-
Hoft Boan B wuka TIL (cymma noTeps)
Gsxo0, M/e

Pacxon coipoit BoAbl
HA WPHrOTOBJeHHe Mo6aBKa

G(blp = 1,25Gxo0, m/‘t (3~21)

Pacxonx napa Ha momorpes
coipoit Boasl B IIBIT

I — ey
D = Geup %——?;;}m mfy  (3-22)
Tp T bi

74

3,6—1,30=2.3

2,3.0,08=0,2

2,3—-0,20—=2, |

0,3-135—=40,5

9,7
2,1
0,02.362=7,2

40,549,742, 14
+7,2=59,5

1,25-59,5—=74,4

=,
»HB16=104)-0,98 =
=2,

Teuneparypa coipoil BOAB #'cyp NpHHATA C yueToM nogorpesa ee B

no 50° C)
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ITpodoasxcenue

11 pexnm I pexum IV pexum
2,56—0,9=1,6 3,6—1,3=23 2,8—1,0=1,8
1,6.0,08=0,1 2,3.0,080,2 1,8.0,08=0,1
1,6—-0,1=1,5 2,3—-0,2=2,1 1,8—0,1=17

40,5 40,5 40,5

9,7 9,7 9,3
1,5 2,1 1,7
5,1 7,2 5,7
£6,8 59,5 57,2

1,25-56,8--71,0

1,25-59,6="74,4

~2,1

1,25.57,2=71,5

71,5

2917

X Ei6=108)-0,08 =07

Tennoo0MeHHHKE HENPEPLIBHOHN MPOAYBKH (OXJKACHHE [POAYBOUHON BOAE!

9*
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HauMeHoBanue pacyetdoil BeuuuHbl H DacueTHast
dropmy.Ia

1 pexum

baganc peasparopa 1,2 am (zonoau-
TeJbHbl pacxopn Ilapa ua peaspatop 1,2 am
CBEPX YYTEHHOFO B AHAarpaMme pPeXUMOB)

PacuerHas cxema nmeasparopa.

—Q

©&—

Puc. 5-5.

KoauuecTBOo npPpousBOACTBEHHO-
ro KOHJZEeHCAaTa, [OCTYIALIEro B jea-
spatop 1,2 am ¢ Ttemneparypoli 70° C (70%
KOJIMUeCTBA Mapa, OTIyCKaeMoTo ITPOM3BOACTBY,
cM. Taba. 5-1), m/4

HoGaBoxk xuMuueckdy
HO@ BOAHB, IOCTYNauWe# B
1,2 am (cv. Bhe), m/y

PacuerHasn cymMma TemnJa0BH X
NOTOKOB, BXoaswux B geaspatop 1,2 am

OYYIle H-
Jeaszpatop

~ . BX BX 48X Ie
S = ZG,0 7 THC. KK@A/
PacueTnwnfti cymmapunii Bec 1mo-
TOKOB, BXoasuux B jgeaspatop 1,2 am
(spoxe rpewowero napay,
BX /
LG mf
YuyTeHHOe Temnao
YT VT cppr _pYUT e i
EQHOT - 201101‘ (‘ AP "HOT) TBIC. KKAAY,
(3-25)
(ecn® mpU COCTARTEHWM [AHATPAMM  PEKUMOB

VUUTHIBA/ACH TIOAOTPSB  XUMHYECKH OUHIIERHOH
BOJBI, KOMIEHCHpYIOIlefi T0Tepw KOHJercarta
ordopos ,I1¢ Ha mpousBoicTBO, TO B IONPaBKY

QYT Hax0 BKMOUMTb TaKike B5TO YUTEHHOE
TeII0
Pacxon mapa Ha peasparTop

BX = BX yuT
Gno'rtir'“ —EqnoanleT

3
DROS —
IepM—~tap

Ap

, iy

132

Ipy cocrapaennn gpar
BCEro KOmjeHcata o150
[Ipu cocraBaennu aunar
JeHcarta orgopa ,[1¢ or

0,7-135=94,5

94,5.70-4-59,54-15-4
10,2.646--7 G40

94,559,540, 2=
=154,2

60 (104—100) - 83 X
W (104—95) 40,7 K
K82 (104—60) - 40
< (104—100) == 3 670

154,2.104—7 G640

646.0,98 — T
*0,98—3 670
Ty & 9,2




ITpodoascenue

II pexxum

IIT pexum

IV pexum

pPaMMBl  peskuMOB  TypOHHBI

I1P-25-90/10/0,9 (¥ TM3)

YYTE€R Hoporpes

pa ,[1* or 100 no 104° C u Bcero woHpeucara otdopa ,T¢ oT 95 no 104° C.
pammet pexxumoB TypSusbl [1T-25-00/10 (KT3) yuren mopgorpes 70% KoH-
60 no 104° C u Bcero KoHAeHcata ortdopa ,T* or 100 go 104° C.

94,5

56,8

7530

151,4

70-44-40-940,7X
82 44=2 800

(154 ,4-104-—7 530
%0,98—2 800% :530=
=10,

94,5

59,5

7 640

154,2

60.44-83.94-0,7X
(8244440 4=
= 3670

9,2
(kax B [ pexuwme)

94,5

’

57,2

94,5.704-57,2-204-0, 1¢
W 616=7 827

151,8

70.44-35.94+0,7.70. 44=
=2755

(151,8-104—7 827.0,98—
—2755):530=10, 1
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HauMmeHoBanue pacyeTHoO!H BeJNHYUHB H pacdyeTHas
dopmy1a

1 pexxum

CyMmapHbill pacueTHME pacxon
napa 0,9—2,5 am us-ordopop TYpSuN (BHE-
uue notpedureau - colerTrenunte nyusan TILL),
miu

JononnaTensHyil pacxon nepa na NBJ

Hoawwi pacxoanutateabnoll Bo-
apl vwa T

. 1004-X, .
NGrp = Sy —ap—, mfu (3-28)
100
Pacuerusmit pacxon NKTaTeab-
noft Boab, npoxodsiuini vepes MBI Tvpdun
(yuTennblt B guarpaMMax peuMoB)

XGppn = DIC[“p 4t O7D LY

Aonosanureabnwii pacvxoil fNuTa-
TedbHON BOJAL (CBEPX YUTEHHOTO B AMar-
PAMMaxX PEXHMOB TYP3uk)

AGpgy = G, s — XGy, m/u (3-29)

YaeapHb i pacxoa mapa ka Hopo-
rpes | m nutarespHol sBoiaw B [IBJL

Y'arg —Vnea

[ e Py | -2
7 ey — 1137 mia (3-27)
(nprHuMaev ycpeaiHeHEbie napavwe'rpm rpeio-
wero mapa aas AByx cryneneli [IBL: p am,
frp = KKQA/K2)
HonoanuTeabHBH pacxop napa
na TIBJ

8D gy = AGrip B, m/u (3-26)

Kospdmunent HeRoBLPAGOTKY 110 .0TGOPY Napa
na [IB]l (npunumaem ycpejsesnoe 3HaYeHHe y
A8 ABYX HEPery/JHpyemblx oTGOpOB)

HonoanutedeHbifl pacxos cBewero napa
Ha TYPOHHbI

ADSP = yADppys mfa (3-30)
Baxanc reaspatopa 6 am (003. 12 cxeMbl)

AONOJHUTENbHEI CBEPX YUTEHHOTO AMarpamma-
MH PEIKHMOB TYPOUH PAcXOfa fapa HA HETO

134

111,742, 1+9 9em
=123,0

362.1,01=366

1834-1,07-172-:367

B3 paccmaTpupaemom npu
YUTeHHBIl TipH cocTaB
TedbHOoll Boabt Ha TILL

0

YcnoBHo pacxol  Hapa
BOJIbl Ilepej, HHM Ol



[ podoacénieé

11 pexum

HI pexcum

IV pexum

256-1,01=253

1364-1,07.115=259

123

362.1,01=366

183+1,07.172 =367

90,24-0,74-10, 1==31,0

984.1,01=987

13041,07 - 148==988

Mepe pacxod NLTareabHod BoAnt uepes I1BJ] ycramawiannpaemblx Typdum,
JEHHH AHATDAMM PEXHMOB HX, paBed JeliCTBHTeIBHOMY piaCXOAy IiTa-

0

0

0

H1 feaspatop 6 am M MapoBOASHOT MOACTPeRATENb XIMHUEKH OMHULEHHON
pepesisieM COBMECTHO, YTO HE BJHMsIeT HAa pe3yJbTaTel pacueri (CM. cxeMmy)
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HanMeroBavke pacYeTHOH BeJHYHHBI H DACHTHAs
dopmysa

1 pexum

PacueTnas cxeMa jgeaspaTopa.

@--=~ p-———
O—— ‘

o

PacueTHoe KOJMHUECTBO XHUMHUUYE-
CKH OUHMEHHON BOB, f0CTyNaloNEe
B J1€aspaTop, m/4

B 6Ganance aeaspatopa 6 am yunThiBaetcs
nojorpes BceH XHMHUECKH OUMIIEHHOH BOAHI,
TaK Kak B [JHarPAMMax peXHMOB TOJOrpeB ee
He yuuTHiBajcA. B Tex cnywasx, Koraa npu
COCTABJIEHHY JHMATDAMM DEIKHMOB YUYHTHIBAETCH
TIOXOrpeB XMMHUECKH OUMILeHHON BOJBI, KOMIeH-
CHpYIOMIHil TNOTepIo Kouaencata oTGopos ,I1¢,
HAJO HCKJIOUMTh U3 Gananca neaspaTopa CoOT-
BETCTBYIOUIEE KOJHUECTBO XHMHUECKH OyHIICH-
HOR BOJLBI

DakTHUCCKH HEMOCPE/CTBEHHO B A€a’spaTop
6 am GyjeT NOCTYNaTh TONLKO JA0GABOK XHMH-
HECKH OUUINEHHOH BOAbI, PaBHBIA:

AG:O == Gxo - GnOT

K.l

Puc. 5-6.

HofaBok, paBHLIi noTepe KOHJEHCaTa Ha

npoussoacrse Gpor, GyieT HanpaB/sTbCS B Ch-

CTeMy pPeresepalliei TYypSHH. Y CJO0BLO HpPHHEH-
MaeTcsl NOJOTPEB 3TOi AOMH XUMHYECKH OUH-
LICHHOH BOJBI TPEICLINY apoM Aeaspatopa 6 am

KosnlndyecTBo JAONONHHTENALHOTO
koupencarta [IBA (cm. Bhme pacuer), m/z

PacueTnas cyMMa TENJOBHX IO-
TOKOB, BXOAAUIHX B JdeaspaTop 6 am, KpoMe
rpefouiero napa, ThC. KKaA/4

CymMapuoff pacueTHmMH Bec mo-
TOKOB, BXOAAmMMX B Jea3paTop (KpoMe rpeio-
uero napay, m/4

136 .

59,5

0
59,5.104=6 180

59,5




ITpodoasncene

IT pexum -1 pexum 1V pexum
56,8 59,5 57,2
0 0 U
56,8.104=5 900 59,5-104=6 180 57,2-104 =5 950
56,8 59,5 57,2
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HauMeHoBaHHe DacyeTHOT BeHUYHHLI I pacyeTHas
(GopMy lia

I pexxum

Pacxox napa 10 am, nHa aeaspatop 6 am

o e Sa

= , mju

d - (3-23)
irp —tap

Hrtoru pacuera

CymMapibiil pacueThblii pacxoa mapa 10 am
BHEIUHUMH NOTPEOUTeATMH 1 COSCTBEHHBIMH HY X~
namu T, m/y

Heficteutenpnas  sarpyska ordopa 0,9—
1,2 am typ6urm [P, m/x (8 1, 11 u IV pe-
AHUMaxX NpoTUBOAAB/eHMe pasBuo 1,2 am)

JleficTBHTEIbHAS 10

Typ6unbl [P, m/u

sarpycka  ordopa am

JIeHCTBATEJILHBI PACXOA CBEXEro napa
Typouny [P, m/u

Ha

MougnoeTb TypGoreneparopa IIP, kem (8 1,
Il u IV pexumax ¢ nonpaBKoil Ha OTKJIOHEHHE
NPOTHUBOLABJEHHA OT HOMHHAJIBLHOIO)

JleficTBuTelIbHAS

sarpyska orgopa 1,2 am
typounet [T, m/4

IledicTBurenbnas 3arpyska orbopa 10 am Typ-
Gunel [1T, m/4

JleficTBuTeNIbHBI

pacxojl cBeWero mnapa Typ-
ounoit [T, m/u

MougsocTs TypGoreneparopa I1T, m/4

JleficTBUTeNLHAS
1APONPOU3BOTATEILHOCTL KOTeALHON

DF
Dy = 098 m/y

OTKJIOHeHNe JeHCTBUTENBHON NaponpOH3BOII-
TEJIbHOCTH KOTeJIBHOR OT 1peIB3PUTENILHO NPH-
uartoit D'

AD}H 0/0

138

59,5-159,4—6 180 X

720.0,98—
0,98
iR 4= 6,3

135-1-6,3=141,3
83
60

183

28 000

141,3—60==81,3
171

25800

1834171
—O’W&SGQ

0




[ .
1Tpodoascenuc

IT pewum 11 pexum iV pexum
6.0 6.3 57,2-159,4—5 950.0,98 .
’ (rax »(23, K4K 547
=6,0

1354+6,0=141,0
41,2

70
139

19 400

141,0—70=71,0
116

15 100

139116
0,98

260—256
———§gg~*-100::1,5

He npeemunaeT sopmel

= 260

B I pexume)

1354-6,34141,3

33

30 000

123—83=40

141,3—60-=81,3

1834171

*“6:§g—— Q:362

1354-6,0=141,0
31,0

70
125

16 2C0

141,0—70=71,0
150

25 000

1254150
098 = 280

284280 0
o83 -100=1,4

He npesbimaeT HOpMBI

139
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Ta6auma 5-2

flapopoit 6ananc TAU (2as 4YeToipex XapaKTepHBIX PEIHMOB B TeyeHHe roja)

Pacxon (N0 norpeSuTtensaM H pexpmanm)

Tpuxol (10 HCTOYHRKAM H PEXHMAM)

HauMeHoBaHHe pexnMa

I. MaxkcumaabHO-3HMHHAN

u 5 Enunuya
auMeHOBaHHE NOTpeSHTeNs H3MEPEeHH Maxcy- Cpeanii Cpenne- HanmeHOBaHNE HCTOUHHKA
MaJbHO- | XOJIOLHOTO | oTonuTe b~ | JleTHuld
3HMHAH Mecsia HBIT 1 2 3 Beero
Baaanc Nel, nap 0,9-1.2 am TypOuHa TypOura — —
¥ HArpy3Ka IIHKOBOTO BOJO- p T
rpeffHOro KoTaa
OCHOBHBEI® CeTeRble MOAOrpesa- mfu 83,0 — 83,0 — 83,9 — — —_
TN
HeaspaTpo NOANHTKH » 9,7 9,7 9,7 9.3 — 9,7 —_ —
BL:s e . 19,0 19, 19,0 1,9 - 19,0 - -
Hroro no TensnogHKal vy mju 111,7 28,7 111,7 20,2
B Tov u4ucJae Ha oOTOMIerme » 89,6 6,6 89,6 —
U BEHTHASL HIO
Ha ropsyee BoOmOCHaSXerue » 22,} 2%,(1] 22,i 20,2
KOT » 2, ) 2, 9,7 — 2,1 - -
HBHCMP
Heaspatop—1,2 am** ” 9,2 10,5 9,2 10,1 — 9,2 — -
Hroro 123,0 41,2 123, 31,0 83,0 40,0 - 123,0
Harpyska nukosoro Bojorpei- Tkaal« 51,8 61,3 —_ —
HOro KOTJIa
Ne 2, TypSuna Typ6Buna — —
Baaanc Ne 2, nap 19 am P fik
IIpOH3BOACTBO mju 135 135 135 135
Heaspatop 6 am u TIBIT gmea- » 6,1 5,8 .1 5,8
apaTopa* |
Wroro 11,1 | 140,80 1411 140,8 [ ey bostn ) — | o141,

* CM. CLOCKy CTp. 124,
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[1podorsicerne maba. 5-2

Pacxoi (M0 NOTpeSNTEaIM H PeRHMAM) | IpHXOA (MO HCTOYHHKAM H pexHMam)
|
HamwveHoBatHe pexuma I. Makcrnaiabro-3uMHHHA
HauMengsanue noTpebnTens Hlil\llglm‘ua Haumenosauue nerounnka
MEPEeHHS -
Makcu- Cpenunit Cpenne-
MaibHO- | XOAOAROCO | OTOORTEb-| JleTHui
3AMHH McesLa Hbl i 1 2 3 Bcero
Baaaunc Ne 3, map 90 am Kot Beero
TypHnna [MP*** mfu 183 139 183 125
TypOuna TTT#* 171 116 171 150
Hroro 354 255 354 275 354
Baaanc Ne 4, nap 190 am Korex Korexn Kaoren Bcero
Ni | Ne 2 Ne 3
TypGuHbl H NOTepH B LUKJIE mju 362 260 362 280 120 120 122 362
crasuun (2%D,)
AnekTpHUCCKas parpys3ka TypdorenepaTopos
TypGoreneparop IP-25-90/10/0,9 Msm 28 19,4 30 16,2
Typ6orenepartop I1T-25-90/10 N 25,8 15,1 25,8 25
Banane nuratensyoil BOLH
Ha nuTanne XKOTJOB C y4eTOM mju 366 62 366 283 XUMHYCCKH OUHIIeHHAsT (~16%) 59,5
HErNpepLIBHOMA MPOAYBKH KOT- KonaeHcar ¢ NpOH3BOACTBa 94,5
Js0B {1%) Kouaencar TypSuusl, IIBJL, Goilae- 212
poB H Np.
Beero 366,0

** CBepX YyUTEHHOIO B AlarpaMmax pPeRHMOB NapoBLIX TypOamH.
**% TleHCTBHTEJBHBIL PacXoOid ¢ y4eTOM pereHepanny.
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[1podoasicenue mada. 5-2
Tlpuxon (N0 HCTOUHHKAM U PEXKEMAM)
II. Cpeasnilt XOJI0KHOrO 111, CpesHeoTONHTe bHBI IV. Jletnnit
ERunuua MecsIa (pacuersniil)
HauveHoBaHHe noTpeGuTeNst H3MepeHns
HaumeHoBaHKe HCTOUHUKA ‘ HauMmesoBaHue HCTOYHEKA FanmenoBaHie HCTOYHHKA
1 [ 2 ‘ 3 ' Bcero I 1 l 2 l 3 ' Beero ( 1 l 2 ’ 3 ‘ Bcero
Baaanc Ne 1, nap 0,9—1,2 am TypOu- — — — Typ6u- | TypOu- — — Typou-| — — —
Ha [1P na ITP | na 1T ra ITP
OcHOBHbBIE CeTeBBle NOAOrpeRa- mju — — —_ — 83,0 — — — —_ — —
eI i
JeaspaTop NOANHTKHE » 9,7 - —_ - - 9,7 - - 9,3 | — — —_
noau
MBey, " 19,0 — — — - 19,0 — — 10,9 | — — -
KOT
anCb[p » 2,0 - it — - 2,1 — —_ 0,7 _ — —
Heasnatop—1,2 am** » 10.6 — — — — 9,2 — — 10,1 — — —
Hroro a2 | o~ | = | 42| 80 [ 0,0 | — | 123, [ 310 | — — | 310

Pacxoa napa 1,2 am Ha COOGCTBEHHBIE HYKAbI, % OOLIero pacxoza (cMm, § 3-4):

11.3 10,8
T3 100 = 9,2% 370 100 = 34,8%
Baaanc Ne 2, nap 10 am ’
Ipon3Boas TBO Typan-| Typin- —_ —_ TypHn- | Typbu- — — Typom- [Typbu-| — —
ta P | na NT pa TP | ma T Ha TP | Ha T

Jeaspator 6 am u [IBIT nmea-
spato; a

Wtoro i | 70 | w8 | — J1s,8 | 60,0 | 81,6 | — 14,0 | 700 [70,3 | — | t40.8
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ITpodoancenue mab . 5-2

TMpHXOA (0 HCTOYHHKAM H DERHMAEM)

I1. Cpearuit X0108HOrO

I1I. CpeaseoronuTeb 1kl 1v. Jletanit

i Eavnuna Mecsa (pacyeTHbIi)
Hanwenosaurie notpeduTes K3 MepeHHs
HauMeHnoBanuue HCTOUHHKA HanmMenoBaHHe HCTOUHHKA l Haumenosanue UCTOYHHKA
1 l 2 } 3 l Bcero 1 l 2 l 3 l Bceero ‘ 1 l 2 l 3 \ Bcero
Pacxon napa 10 am Ha cOGCTReHHbIE HYXKAbI, 9, HOJHOrO pacxopa:
11-10 6,1 . 1v-10 5.8
dacy = TSR 100 =43% Aacy = a0 8 - 100 = 4,19,
Baaasc Ne 3, nap 90 am KoT.1bl Beero KoTasl Beero KoTab! Beero
TypOuna [TP***
TypOuna ITT#*=#
Hroro mju 9255 354 275
Banauc Ne 4, nap 10) am Koren | Koren | Kortesn | Beero | Kotea | Koren | KoTen | Peero | Koten {Koren |Koten | Beero
Ne 1 N 2 Ne 3 Ne 1 No 2 Ne 3 No 1 Ne 2 | Ne3d
Typbuubl H [oTepu B ILHKJIE mjn 130 130 — 260 120 122 120 362 93 93 94 280
CTAHLHH (2% Dy )
BaaaHc nutaTedbHOHR
BOJBI
Ha puTanne goraoB ¢ yaeTom
HenpepbiBHOIT pOAYBKH KOT- i
s0B (19)
XpMuvecky QuHuweHHas (- 16%) m/u 55,8 59,5 57,2
(~22%) (= 16%) (~20%)
KonpencaTt ¢ nponsBoncTsa N 94, 94,5 914,
Kongencar Typduust, [1BJ, 6oii- " 10,7 212 131,3
JI€pPOB B Tp.
Beero . | 252 | | 366 | | | 283 |



no napy 10 am

4,3.4320 4 4,1.4 440
5760 = 4,20% (0,042);

(tp.r‘ .
A(lm —

no napy 1,2 am

' 9,2.4320 4 34,8.4 440
AafPst = 3 j(;o == 22,6% (0,220).

Tonosoit pacxog napa 10 ar

Cornacho 3agannio (raba. 5-1), rogoeoe mnorpebnenue mapa 10 ar
Ha HPOM3BOJCTBO ¢ yUeTOM BHEWHHX noTepb pasuo 795 10% 7/e0d. To-

Aopof pacxo napa 10 ar na coGersennble Hyxasl TIIL [cM. dopmyny
(3-39)]

¢
?
~

DSy = 795-10° 10082 = 35.103, m/200.

Hoanmit rogosolr pacxon napa 10 am
DYy™ = 795-10% 4 35-10% == 830-10® m/eo0.
3arpyska peseppupywineit POY 100/10 ar B nepuon
npocros B peMounTtax ryp6uun [IP-25
Jdernuii nepuod

3arpyska orbopos typ6unbl [1P-25 netom cocrabaser (¢M. naposoil
Oasaric TOL, 1V pexum):

Ilo napy, am mjuy
1,2 31,0
10 70,0

Ilpn ocranoske Typ6unbl [1P-25 nmap 1,2 ar B koauuectBe 31,0 7/4
Oyzer moctynaTth us otbopa Typbunn [IT-25, koropas jerom npu pabo-
Te ABYX TypOuH 3arpyskd no napy 1,2 ar He umeer (cM. 6anaHc).

[{orepio orGopa 10 ar typSunm [IP-25 moxuo KomneucupopaTthb
gorpysko# ordopa 10 ar typ6unb [1T-25 sawws yacTuuno.

Mo auarpamme pexxumos Typbunnl II1T-25 mpu 3arpyske ee or6opa
1,2 ar na 31,0 7/4 MakcuManbHO BO3MOXKHEI oT60p napa 10 ar cocras-
nsger ~95 7/4. CnenoBatenbto, KpOMe HOPMaJbHO TOJYUaeMOro OT Hee
napa 10 ar B xoauuectse 70,8 7/u (cM. Gananc), MOXKHO NMOJYYHUTH ewie
~24 7/4. Ocransuoe xoanuecrso napa 10 ar (70—24=46 1/4) Gyner-
BBIIaBaTh peaeppupylonias POY.

[poposxuTenbHOCTL HPOCTOSI B peMOHTe TypGorenepartopa I1P-25
Jnetom no Hopmawm [JI. 19] cocraBaser (14+45) -24=456 «. 3a stor mne-
proxa pesepsupyiowas POY pwaacTt caelymoliee Koaudyectso mapa 10 ar
fem. dopmyny (3-40)1:

AD}Y = 16-0,8-456 < 16,8-10% m.
SumHuil nepuod

3arpyska orGopos TypGuunt TTP-25 anmofi cocrapaser (cM. naposoil
Gananc TOU, I pexum):
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Tlo napy, am mlu

0,9 83
10 60

Typ6una IIT-25 3umoli He MOXKeT KOMIEHCHPOBATb MOTEpIO 0THOpPa
0,9 ar ryp6uunt ITP-25 npn ee ocraHoBKax. B 3ToT mepuoj remnoguka-
1HOHHas Harpyska TypOunpl ITP-25 ©0yJeT TNOKPHIBAThCA BOJOTPeHIbIM
KOTJIOM.

[Torepsa or6opa 10 ar Typ6unb [1P-25 yacTHuno MOXKer OBITH KOM-
neHcHpoBaHa A0rpyskoil orbopa 10 ar typ6bunel I1T-25. Ilpu 3arpyske
orbopa «T» 370l TypGunbl Ha 40 7/« (cM. Ganauc) u3 ee orbopa «II»
MOKHO NOjyuuTh napa 10 ar makcumadbHo 90 7/4, T. e. HOMONHHTENBHO
9 7/4. Ocranpnbte 60—9="51 7/4 noaxKHbl GEITH KOMIEHCHPOBaHBI pe3ep-
supyromeit POY. 3a Bpems npocrost typSuiter [1P-25 B pemonre (5-24=
=120 4) peszepsupywouias POY peiract napa 10 ar

ADTH — 51.0,8.120 = 4,9-10% m.

ABanoruiHO NPOH3BOANTCS IMOACYET BEJAUH Tlapa pe3epBHpylollefl
POV B nepuo/pl ocTanoBok Jetrom M 3uMoit TypOunnt I1T-25. 3umol npu
ocTaHoBKax TypOunel IIT-25 renjoHKaLMOHHYI0 HArpysky TYpOHHBI
ITP-25 (83 r/«) mncpeiaem na pojorpeiinple Korael. Harpyska ocTanos-
Jgendoit ryp6uner I11T-25 no napy 1,2 ar (40 1/4) Gyrer noKpeIBaTLCH
typ6unoii [1P-25. Ilpu stom npomorbop TypOuun [1P-25 moxer GwiTh
aorpyxen go 105 7/¢ (cm. auarpammy pexumoB); or POY notpebyert-
¢ noaysuts napa 10 ar 36 7/4. PesyabTaTh mojcuyera mo 3arpyske pe-
seppupyouteit POY cBoasitest B npuseieHAy1o HuxXe taba. 5-3.

Tagauna 5-3

PaGora pesepsupyiomeit POY B mepraog upocroen
TypSuH HA PeMOHTe

<
SE Tepuos npoctost Tepuos npoctost
Haumenoraume paccuntoinac- | 5% TypSuiu TIP-25 Typorubt I1T-25

MO#H BejIHUHHBI Eg .

B

5 2 JleTo } 3nMa Jleto 3nma
JaurtesnocTs npocTos,

Moo« - v . . " 456 120 456 120

KousauectBo napa npomort- ’ :
60pa OCTaHOBJEHHOH
TypOURBI, TepelaBaemoe
sa POY . .. ... .| mMH 46 51 31 36

Pasrpyska npomotdopos
padoTalomux TYPOUH
(mepenaya wa POY):

Typouna [IP-25. . .| m/u — — — _
Typ3una IIT-25. . .| m/u -— — — —

Konugecrso napa, Bblaas-
HOro pesepsupytoweh
POY 3a nepuoasl mpo-
CTOeB Typ6HuH, no dop-
my1am (3-40) u (3-41) m | 16,8 10%} 4,9-10% (11,3.10% | 3,5-108

10 1O. T1. Conosben 145



CymMmapHoe KoguuecTBo napa-10 ar, oTiyckaeMoe pesepBHpYOILeH
POY B ron,

DYV — (16,8 + 4,9 4 11,3 4-3,5)-10° = 36-10* m,/200.
Koanuecrso napa 10 ar, nocrynawoliee u3 npomor6opos typou,
DY9 — DTy DYPY = 830.10° — 3610 = 794-10° m irod

I'ogopofi pacxog napa 10 ar n3 npomorGopoB TypOinl pacnpeie-
JsieM MeXy TypOHHAMM MpPOTIOPIMOHAJBHO CPeRHErooBOH 3arpyske Hx

npoMoT60poB (CM. HapoBoil Dananc).
Typbuna IP-25

3uMOi
6()—‘:8*1’?7 100 = 42,6%.
Jletom
70 ) .
70—‘|—-70\,*87. 100 — 4918/0.

B cpenuem za ropg

42,6-4 200 4- 49,83 988

7488 = 45,8%%.

Typouna [17-25
100 — 45,8 = 54, 2%.

CpenuverojpoBas 3a BpeMs pabdoTh zarpyska
npomor6opa TypSuuu [IP-25

794-10%.0,458

=488 = 48,7 m/4.

CpepneropoBas sca BpeMst paGoTh 3arpyska
npomMotr6opa Typ6unw IIT-25

794.10%.0,542

818, = 52,7 m/u.

F'onosoft pacxoy napa 09u 1,2 ar

(rosuiilenne naBieHusi 3a rypGuoil [IP no 2,5 ar B nuKoBOM pexiiMe
He yulTHIBdercs, TaK KaK OHO CYLICCTBEHIO le BaisieT Ha NMOJCHeT rolo-
BbIX Pacxo/toB)

CornacHo ycJ0BHIO, TPHHATOMY HPH pacuere TervioBOH CXEeMbl, MAPOM
09 u 1,2 ar u3 or6opoB TYypOuH NOMHOCTLIO TOKPHIBAGTCA OCHOBHAS
Tennodukaunonnan warpyska TOLL, cooTBercTByI0NIAsSt CpENHEOTONHTEAD-
nofl TeMnepartype HapyXuoro posayxa. Ilnkopad reniodukaunHonnaa Ha-
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TPy3Ka cBepx ykasamnoll Bolllic NOKPBLIBACTCST IHKOBBIMI Bonorpeﬁnmmx
KoTnamu (puc. 5-7).

Beanuuny QOCH HAXOAUM H3 rpaduxa, NpuBeJeHHOro Ha puc. 5-7:
Qo = 174.10% 'waa/200.

Kak cjelLyer 13 pacueTa TemJIoBOIl CXeMbl, OCHOBHAS HarpyaKa ot
CHCTeMBbl OTOTMJIEHHA H BEHTHJISIIHH MOKpbIBAETCS UACTHUHO TEIVIOM NOMA-
AMTOYHOH BOJBI, IOCTYNAlomed B CUHCTEMY H3 Jeasparopa, 060rpeBaeMoro
napom 1,2 ar u3 orGopa rypbunnt I1T-25 (14,8—-10=4,8 'kaa/4), a B oc-
wostiom napom 0,9 ar or typ&uuw T1P-25.

Tnanfe K§=4=70

P

A
.~ /i// 5 - 4,~42
/opRvee loli”””f{"" enue ”,-,’AQZ W Ihatlopnvee fodoovadmeenue I,-,Fjé‘é 0T xaq q i

i

4320 4440
Sumwud  pepucd Semuud  nEpuod

S
N

2%

O\

247

Puc. 5-7. Tonosoii rpadur tenaodukaunonnoi narpysku TILL
roi
Q‘ — TewJ0, IepcjaBacMoe HA OTOIICHHUC U BeHTHAAINHIO OT lapa H3 OT()ODOB

. . .ATON
Typou, }"1./1.4/4‘1)0‘02 - TENJI0, NepeaBaemMoe Telaoduraldodiol cacTeMe MHKO-

BHIMH BOROrpeliuniMn Kotaamu, Ikar/200.

3a cuer jeaspatopa OTAaeTCH Temsa

4,8-4320=21.10% I'kas/200.

Ocranpnele [74-103—21 - 10=153 - 10® I'kxar/20d ROMXKHBI TOCTYyNATh
B CHCTeMY Uepe3 TOJOTPeBaTeNd CeTeBOfl BOIbl, 0OOTpPeBaeMbie MapoM
0,9 ar. Onnako, Kak ObWIO MOACYMTAHO BHIINE, 3HMOM TNPH OCTAHOBKAX
TYpOHH Ha Tekymwit pemonT (Bcero 240 u 3a cesoH) TemToduKaLyOH-
ublft otoop TypOuun I[1P-25 samenserca BonorpeiiHbIMK Koraamu. [Tpu-
HHMast B CPe/iHeM HArpysKy BOIOTDeiiHBIX KOTJOB B NEPHOJIBl OCTaHOBOB
Typ6un pasuoit 80% Harpyskm ceresbix nogorpepateneit s 111 pexume,
T. e 43,4-0,8=35 lkaafs, nomyuum oTgauy Temsa HMH B OCHOBHOR
uacti TenAodHKaLHOHHOTO rpaduka

35 - 240=8 400 I'rkaxr/e0d.
Cnenopatenpno, akriuecku napoMm 0,9 ar 6yaer noKpuBaTHCS

500—8-400=144,6 - 10° 'kaa/z00.
10* 147



Pacxos fapa 0,9 ar Ha otonsieHne W Bedtiasuuio 3a cesod (4 320—
—240=4 080 u) cocrtaBur:

oo 1446100000
o’s = (630 _96).0,08 — 2/0-107 m.

Cpeanesumusas sarpyska TypSunnl [1P-25 napom 0,9 am

276-103 ,
3080 = 67,5 m/y.

Pacxoa napa 1,2 am HA OTOIIEHHE W BEHTHJSIIMIO 2a CE30H COCTa-
BHUT:

R 4,8

DY2 =115 (9.7 +19,0)-4320 = 40,2-10° m

—_—

1,2 o o Ty . . noan
(UO_B-—ILOM pacxoaa napa 1,2 am na geaspatop NOAMITKH K Han.o
33 SUMHH{l NePHO/ MPONOPLHONAIbHAS TEILly, OTHYCKaeMOMY Ha OTOIJIeHHe
H BEHTWIALMIO C MOANHTOUHOH BOILOH).

I'ogosoit pacxox mapa 1,2 am ua ropsuee BoAOCHAGWEHNE TOACUHTHI-
BaeTcst 1o Qopmyae (3-37):

Dﬁ?Bﬂ = Di”;‘f -+ DQ“BT = 22,1-4320 4 20,2-4 440.0,95 =
=95.10® - 87-10% = 182.10% m.
Pacxon nmapa 1,2 am na coScrteennnle wyxan TILL mnoacunThiBaeTcs
no dopmyJse (3-39):

0,226

1'2— . . — . foned
DL? = (276:10° 4+ 40,2 10° + 182:10%) 1 555 =

~146.10° m/200,
H3 HUX 2HMOil

4320

146- 103-'8—766 = 72.10% m,

octanbuple 74-10% m — jnetom.

Cymmapublii pacxox mapa 1,2 ar ¢ yueToM coGCTBeHHBIX Hyxa TILL
3uMoit 40,2 1034-95-1034+72-103=207,2 - 103 7, anerom 87-10°+
+74.103=161-10% r. Beero 3a roa 368,2-10% 7.

Typ6una ITP-25 3408 u (7 488—4080) paforaer ¢ LpOTHBO1aBJe-
uveM 1,2 ar W BblLLaer napa:

3umol
207,2.103
W-IQO =5,74-10% m.
JleTom
16t-10°
7’1710—'3 288 = 119,1.10% m.

Bcero 34 roa 124,810 1.
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Cpemmﬁ 3arpyska éc fio fapy 3a nepuon pabotsl ¢ fpoTusonasie-
uuem 1,2 ar

124,8-10%

343 Tbm

Ocranphoit map 1,2 ar B kKomniectne 368,2.108—124.8. 108=
=243,4- 103 7 Buigact typOuna [1T-25. Cpeausas sarpyska ee sa pado-
yee BpeMst mo napy 1,2 ar Oyler pasua:

243,4-10%

W = 29,5 m/’l.

BropaboTka 3JeKTPO3HEeprHH H pPacxo]l cBexXero
Dapa TypObunamMmil 3a Ton

Typiuna I1P-25
ITo nuarpamme pesknmoB (cm. puc. 5-2) npu paGoTe TYPOHHB ¢ py =
= 0,9 am, sarpysxe ordopos DiP =487 m/uw u DSP = 67,5 m/u maxo-
JHM:
Ng-gz 23,7 Mam; D% — 145 m/u (cBewwuii nap).
p p

3a 3TOT mepuoj TypOorenepaTop BhpaboTaeT
7,9 __ 20,9 0,9 —
Iy = Nep y2g = 23,7-4 080 = 96,7- 10% Msm -u
M H3PACXOAYeT CBEXEro napa

0,9 _ no0,9,0,9 —
D09 = DY nd-% = 1454 080 = 592-10° m.

Ananornuso 751 nepmopa pabothl TypSoremepartopa © py, = 1,2 am
NOJIyYHM:

DiP = 48,7 m/u; DP=36,6 m/u; N:I'pg = 14,0 Mam

[c monpaBroil ma oTkJosenwe npoTuBogasienus (1,2 am) OT HOMHHATb-
woro 0,9 am] 1)111})2 =104 m'u;
I =14,0-3408 = 47,7-10° Mom-u;
D} — 104-3408 = 354-10° m.

l'odoBast BeipaboTka 3.eKTpovHepruu typtorenepatopom I1P-25

96,7 - 103+47,7-10°=144,4-10° Msr - u.

TFonoBoll pacxod ceexero napa rypounoit [1P-25

592 - 10°4-354 - 103=946 - 103 7.
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Typbuna 1T-25

-[To amarpamme pewumos (cM. pnc. 5-4) npu cpeiHerofoBOll  3arpyské
ordopos (DiP == 52,7 myju u DSP == 29,57 m/4) haxopmm, uTO BRIPAGOTKA

SNEKTPOIHCPTHM HaA TellIOBOM IIOTD(‘(IHGHI’IH ¢ MUHHMAJBLIBIM MPOIYCKOM
napa B KOHAeHCATOp COCTAaBHT!

NEF ™ =19,0 Mem; DEY™ =126 m/u;
npd 3TOM TypdoreyepaTop BHIPaGoTaeT 3a roj
I = Ny = 19,0-8 185 = 155,5-10° Msm 4
W H3PacxoayeT CBemero napa
EDEN = DM, o = 1268 185 = 1031-10° m.

Uueno wacoB HCNOJb30BaHHs MaKcHMyMma aas  Typ6oreHepatopa
IT-25 npuaumaem 7 000. ITpu 3ToM OH A0MKEH BEIpaGoTaTh 38 rOJ JeK-

Tposteprun g =25 000-7 000=175- 103 Met - u.

CrenoBatesbHO, JONOJHHTENbHO [OMKHO ObITh BBIPAGOTAHO JEK-
TPOIHEPrHH {MapoM, NPOXOARIIHM Yepe3 BCIO MPOTOUHYIO YacTh TYPGHNAL
B KOMAEHCATOP) Fpoy=175-103—1555-103=19,5-10° Msr-u. ¥Yaenn-
Hbll PAacxXox CBeXero napa Ha IONOJHHTE/BIYIO, UHCTO KOHIEHCAILHON-
uylo BHIPaGOTKY 3/eKTposHeprunm TypOorenepatopoM IIT-25 d, " =
=3,1 ke/keT -4 (no AuarpaMMe perRHMOB).

Jdononnurenbnsiii pacxoj cpexero napa ua typGuny I[1T-25 no
dopmyJe (3-47)

ADT = 19,5.10%.3,1 = 60,5.10% m/z00.

KOoH

loposas BripaGoTka saerkTposueprHin Ha TIL
[opmyna (3-44))

Ao = 175-10° - 144,5.10° =
=319,4-10% Mem.4 (319-10° xem.4).

l'ogoBast BrpaGoTka mapa uepPreTHYE CKUMH KOT-
NaMu

946 10¢ 4- 1 031-10% - 60,5-10%

r
b, 0,98

== 2080-10° m,.
Tennoornaga Boporpeiinnx KOTMOR 3a TOA CO-

CTABHT:

2QE , = QU 4 QBE2 = 27.10% 4 8 400 = 35,4-10° [waa.
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lFopoBoii pacXxon HAaTypaJlbHOTrO TONJHBA 3Hepre-
TAYeCKHMH KoTdaamu [no gopmyie (3-19)]

v 2080-10% (831,7 — 220)-100 X -
3K 8500-92,6-0,97 = 167-10°% Had.

logosoit pacxox HaTypalXlbuoro TonJueBa BOJ0-
rpefiHbIMM KOTAAMHU

B 35,4-10%-10%-100 6 g
ok = T go 8500 = 16-10°

CymMapubil pacxog tonauspauna T

(167+4,6) - 106=171,6 - 108 #m?[200.

YaenbHbii pacxof yCnoBHOro Tonnuea Ha Bbipabortky Tenna
W 3NEKTPOIHEPIrHM

Pacuer peanununl b, ¥ by NPOW3BOAMTCS HA OCHOBANMH PaHee Bbi-
NOJHEHHOro noJcueTa rojoBuX pacxojos. KonndecTBo Temsa, oTnyuien-
HOrO ToTpebuTedsaM u3 orGopos TypGuH M pesepsupylomeir POY B rox
[no ¢opmynam (3-53), (3-54) u rpacuxy Ha puc. 5-7]:

Q' r o= (27T+174+43,7436,4) - 10°>—27 - 103=253,6 - 10® I'rasfeod;
Q orn= (795 10%- 720—0,7 - 795 - -70) - 10-34253,6 - 103=
=787,6 - 103 I'kaxrfz00.

Cymmapuas tewtooriava ¢ TILL, Bkaouas Temnooriauy Bojporpei-
HBIX KOTJIOB,

(787,6+35,4) . 10°=823 - 103 T'kaafz00.

OcuoBnoii pacxof YCJA0BHOrO TOMINBA SHEPTETHYECKHMH KOTJAMI Ha
NPOH3BOACTBO oTHyleHHoro Tenna [ro popmyae (3-56)}

787,6-108
B'r =71 995 = 121,6-10% m/200.

KoauuecTBo napa, mocTtynaioliee B KoHpgeucarop TypOuun I1T-25
[mo dopmyse (3-58)],

DL, —5-8 185 4 60,5-107-0,8 = 89,3-10° rm/200.

TMonnas rojoBasi BHpaboTKa 3/1eKTPO3HEprHw TypOoreHepaTopamu
(cM. moacucT rofOBLIX PACX0L0B)

5 = 319,4.10° wem-4/e00.

OcHOBHOI PACXOA YCAOBHOTO TOMJNBA HAa MPOH3BOACTBO OTIYINEHHOR
3/EKTPOIHEPTHH TIONCHHTHBAEM HO dopmyie (3-57).
IMpuunmaem:
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Tm -— MeXaHuyecku#i K. N. A. TYPOHH COriacHO NaHHBIM 34aBOIOB-
narorosuTesneit pased 96,7% (B cpeaweM in AByx Typ6ore-
HEpaTopoB);

Nr — K. II. . TeHepaTopa cocrasasier 98,2%:;

fxou — JHTAJBIHSA 1apa, IOCTYMAIONIErc B KOHAEHCATOP TYPOHHEL
[1T-25, no naunpim KT3 pasua 550 xkxaa/xe;

fion — TeMIepaTypa KOHJEHCATa, BBIXOASINEro M3 KOHJAEHCATopa,
COOTBETCTBEHHO TeMIepaType HAacHUIeHHs] TIPH  AaBJeHHH
B Konjaecncarope 0,04 ar pasuna 28°C.
Pacxos saekTposneprun na coberpennbie ayaanl T npunumaen
r pasmepe 12% noaHoi BeIpabortku ee:

319, 4-860 . 17 12
| Gou7-0-08y +89,3-10° (50-28)-10* | ‘1 — )
By = 7.0,926 =
289-10% 4 46,6-10%).0,88
= (—W;r-o 92’6—)—:45,5403 m/200.

[Mosnelt TOJ0BOA Pacxoa yCJAOBHOTO TOIMIHBA 3HEPreTHUECKAMH KO T
Jamu [no dopuyae (3-59)]

8 500
BY = 167-10% . mpoo- = 202,5:10° m/z00.

Pacxon ycaossoro rtonansa na codcrennble HyxaAbn TIL u nore-
Pl B LMKJE CTAHIHUM, BKJOYas BBHIPAGOTKY VIEKTPOIHEPTHH Ha colcCT-
senubie nyx bl TOU [no gopmyae (3-60),

AB=202,5-105—121,6 - 103—45,5- 108=35,4- 103 7/e00.
lonst coOCTBCHHBIX HYZKA 110 BLIpaGOTKE 3JeKTposnepriul [no ¢dop-
Myjae (3-61)]
45,5-108
45,5 4+ 121,6-103

a, = = 0,272,
Hoas coBerperublx Hy#L N0 BupaGoTKe temia [no gopmyae (3-62)]
a,=1—-0,272=0,728.
JleficTBuTe/bHBIl pacxo/ YCJIOBHOMO TOMWHBA HA BBPAGOTKY Tell1d
[no dopmyae (3-63)]

35,4.10% ,
Br=121,6-10° 4 0,728-35,4-10° - >~ = 150,2-10° m/200.

HeficTBATEbHBIA Pacxoj YCAOBHOTO TONJHBA HA BHIPAGOTKY 3JeK-
TpozHeprun [no ¢opmyde (3-64)]

By =45,5-10340,272 - 35,4 - 10°=55,1 - 103 1/200.
YaenpHBH PacXof, YCJAOBHOTO TOMJMBA Ha OTMYLIEHHOE Temsio [Nno
dopmyae (3-65)]

150,2.10°.10° _ 150,2.10° )
"= 787,6 1-27).10:  814,6-100 = 186,5 xe/['kax.
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Yaeapublit pacxon yc/OBEOro TOMIMBA HAa OTMVLIEHHYIG JeKTPO3HeP-

raio [no dopuyne (3-66)}
b 55,1.103 _____55 100
° 7 7319,4-0,88 28]

Jlonst TonnnBa, U3pacxOfOBAHHOIO HA BLIPAGOTKY 3/1EKTPOSHEPrud,

= 196 2z/Kem 4.

55,1-100
m50"§ 2 27,0%.
Hoas TonnmBa, uspacXonoBAHHOTO Ha BHIPAGOTKY Tellla,
150,2.100
——Q(FZS_—‘ = 73, 0‘70.

Kanbkynsiums ce6ectoMMOCTH 3HEPrim

Ucexoguble nanuble

. TonoBoil ornyer aﬂeKTpo Hepra

¢ TaLL . e e e e e . 290108 wem-yje00
2. TopoBoit o’rrIyCK Temnua c ’ISU, 823.10% ['kaa/e00
3. Tomopo#t pacxon HaTvpaanoro

TOTNHBA . . & &+ & . » .. 172,6-108 a3/200

4. Jloresoe yuactHe B pacxo,IC
TOINBA, %:

BHIPaBOTKA 9J1eKTp09Heprnu .. 27
BBIPAGOTKA Temna . . . 73
5. Ilena Tomnumea ¢panko- TSH 11,8 py6./1000

6. Yucnenusii coctas 3KcmyaTauu-
OHKOTO Mepconaia, BKAOU4s Tep-

coHal JaGopaTopHfl, yea. . . . . 220
B Tom uucre:
PAGOUHX v v v+ 4 4 e 0 4 . s 175
I/ITP............ 30
CAyXapx .« . . . 15
7. Cpennufi okiaj B Mecru py6
PAaBoUHX . . . . e e e e . 70
I/ITP............ 100
CAYHA X . . . . &0
8. KanuTalenee 33TpaTbI 1o CTpOPI-
TEJABHBIM COOPYXKEBHAM 3a Bbiye-
TOM BO3EPATHBIX CYMM . . . ~1,95-10° py6.
9. KamuTanbnpie 3aTpaThel 1o 060pV-
JOBAHUIO 1 MOHTAXKY €ro. . . . 3,6-10° pys.

10. [TporeHT aMoOpTU3alHOKHLIX OT-

YUC/ICHHA N0 CTPONTENBHEIM  COO-

pywenusaMm . . . 33
11. ﬂpqueHT aMopmsammHbex OT-

YHCJIEHHE 1o oéopvnosamno "

MOHTAKY . . . . 7,7
12. Cpe;mml TPOLEHT aMomealmoa-

HLIX OTIMCJAeHMid . . . 6,4
13. Cymma Kanmaﬂomox{eﬂuu, o1-

HECEHHBIX HA TEMIO . . . . . . 3,0-10¢ pye6.
14. Cymma xanmanomomemm, oT-

HECEHHBIX HA 3/eKTPO3LePruio . . 2,55-10% pye.
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Pacuer
TommBHas COCTABIAKIAA BRIPAGOTKN 3.1eKTPOIHEPIHH

172,6.10%-0,0118.0,270-100 0 195
590 10° = 0,195 xon/rkem 4.

Tonaueraa CoCTaBAAKNAR BHPaOOTKR Tenna

172,6-10°.0,0118.0,730
393 10° ~ 1,785 py6/lraar.

CocraB1solas OCHOBHOH 3apiiaTel 110 BHPAGOTKE 3JCKTPOIHEPrHH

(175-70 4 30- 100 4~ 15-80)-12.0,270-100 ,
290. 108 = 0,019 xon/kem-u.

To e no spipaBoTke Teria
197,4.10%.0,730
T 823.108 < 0,173 pyo/Traa.

CocTapasiomas amMOPTHIALMOHHKIX OTYNCACHHR TIO BRIPAGOTKE 3.1eKTPo-
sHeprun

2,55-108.0,064-100
290- 10° = 0,056 xon/ren-4.

To xe 1o BHIPaGOTKe Temla

3.10°.0,064 ) .
/3107 0,234 pyo/Neaa.

CoeTaBasiolnas pacxofoB Ha TeKyniHil peMoNnT no BhipaloTke 3neK-
TPOSHEPrHU
0,2 - 0,066=0,0t1 xon/ker - u.

To ke no BeIpaGoTKe Temna

0,2:0,23=0,046 py6/I'kaa.
CocraBasioniaa 0GUIECTBEHHBIX U HPOYHX PACXOLOB 10 BHPaGOTKE
CKTPO3HEPrHH

(0,0194-0,0564-0,011) - 0,3=0,026 xon/kser - u.
To xe ne smpadotke Tenna
(0,1734-0,234+-0,046) - 0,3=0,140 py6/lkaa.

CeGecroumocts 34eKTpOINEp2ULL

0,195+-0,0194-0,0564-0,011 40,026 =0,307 kon/xsT * 4.
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Cebecroumocts Tenaa
1,785+0,173+4 0,234 40,046 4-0,140=2,378 pyG/[ kaa.
Tapanna 5-4
COOTHOWEHHE COCTABJAIOWHX CeGeCTONMOCTH IHEePrHH

3JIEKTPOIHEPTHA TenJo

HanMCuoBarmg S

cocTan niomei ;rorz/h'mn'*tj o, pubiTxaa o
Touwmuso . . ..t 0,195 63,5 1,785 75,0
3apwara. . . . .| 0,019 6,2 0,173 7,3
Amoptuzanust . . .| 0,066 18,2 0,231 9,9
Pemour . ... 0,011 3,6 0,046 1,9
Of:ec raHIMOHHAR 0,026 8,5 0,140 5,9

Hroro .. .| 0,307 100 2,378 100

5-2. MPMMEP PACHETA TEMJIOBOM CXEMbl MAPOBOW KOTEJ/IbHOW

3agakue

CocTaBiTh HPHHUHMIAJABHYIO TEIJIOBYIO CXeMY KOTeJbHON U BLINOJ-
HHTb ee pacueT, HCXOAS U3 CAeIYIOIIHX YCJIOBHIL:

Kotenwnas mnpefluassavaercss jjsl napocuabkenust NPOH3BOICTBA
(nap 12 ar), a rakxke cHaGKeHust XKUJAMOCEJKa ropsuell BOJAOH Aas oron-
JIeHYS, BEHTHJAAUMN M ropsvero BoAocHabXKeHHA (cHCTeMa 3aKpHTas).

TenvioBble Harpysku KOTeJIbHOH C Y4€TOM NOTePb B HADYKHBIX ce-
TAX 1IPH MAKCHMA/LHO-3UMHEM PerkKHMe Cleaylollye:

1) pacxoa napa 12 ar (ppanKo-BeHTH/Ib KOTeJAbHOH) Ha Texuo/ori-
lecKye HYK/Abl NPOH3BO/CcTBA 25 T/4;

2) OTONMTe/IbHO-BeHTWISLHOHHAS Harpys3ka KIWInoceska 48 Uraaily
{c yueToM MoTepb B HapyXKHBIX' CETAX).

Temnepartypumit rpaduk TemroduKanuoHHOl yCTAHOBKM XKHJIMOCCA-
ka: 150—70° C.

Bosspar konjencara ¢ nponssoactea 50%.

Temnepatypa KomjieHcara, Bo3BpalllaeMoro ¢ npoussoxctsa, 70°C.

Temnepatypa cblpo#l Boabl 3uMoil 5° C.

Tlonorpes cuipoit poan nepen xumpopoouuctxodi go 20°C (3umoii).

Jeaspawisi nuTaTeqbHOH BOAB TepMHYecKas B Jlea3patope aTMol-
(bepHoOro THNA.

[1poayBka KOT/0B HenpepbiBHAS.

ITorepu B Tensoceru 4,5 7/4 (cOOTBETCTBEHHO 0GbeMy ee).

Ipunuunuanbuas TemsoBas CXeMa NpeICTaBiaeHa Ha PHC. 3-6.

Pacuer TENNOBO#H CXeMbl N0 MAKCHMANLHO-3UMHEMY PEKHMY

Buewnne norpedurtedan

1. IpoussofcTBentble TOTPEANTEM Tapa.
2. BojonoaorpesaresbHas ycTauoBKa KWINOCEIKd (B KOTeJbHOM).

Cob6cTBeHHBE HYX/bB KOTEAbBHON

1. leaspaTop mHTaTeJbHOH M NOANHTOUHON BOLBL
2. NapoBoasiHo#l nojorpeBate/]b Ha JHHHA CHIPOH BOIBL.

1565




[TapaMmerpn napa

B coOTBeTCTBHM ¢ TPeOOBAHHSAMH NPOH3BOACTBA KOTJBI OYAYT BbIpa-
GareiBaTh Map ¢ napamerpamu 12 ar, 250° C, 701 KxanfKe.

IlaBnenue B GapaGane KoTaa 13 ar.

CereBble mojorpeBartesan 0oBOrpeBarOTCSl MapoM 6 a7, NOCTYMAKONIHM
K HUM Yepe3 peJyKUMOHHBIH kKaanan 12/6 ar.

JHeaspatop n noxorpesateiib cHpoil BoJBI 060rpeBAOTCsT napom 2 ar,
KOTOPBlfi ONMyyaloT oT peaykropa 12/2 ar.

Oxnaxjuenne NpoAyBOUHOH BOAB B TemioofMenHHKe HenpephBHON
npojayBxu npoucxofut go 50°C.

Pacxonx mapa na BHeWHHX noTpefurened
Bodonodozpesaresbraa ycranoska

CereBble mojgorpeBatenn oforpesalorTcst mapom 6 a7, KOHJeHcaT ce-
TeBBIX TIOJOrpeBaTesell oxaaxaaerca ceresoil Bogoit g0 90° C. YcraHoBka
oxJafuTeNell KOHTencaTa HyXHa jiis obecreuenns HopMaabHOR paBoThl
JeaspaTopa, A KOTOporo tpefyercsi BbIAepXKUBATh TEMIEPATypy CMecH
NOTOKOB, BXOAAWMX B AeaspaTop, or 80 mo 90° C (ue Bhime). IToauntka
CETII OCYUIeCTBASETCSt M3 Jea’paTopa MITaTenbHol Bojbl KoT/10B. TemIre-
parypa noanurounoii soabt 104° C. Tewso, BHocuMoe B CHCTEMY ¢ MOJA-
HNUTOUHOI BOJOIM, nogculiThiBaercs no dopmyae (3-7):

Qnonn=4,5 -104 - 1073=0,468 FKCI/!/‘L
TensoBast Harpyska ceTeBHIX NoOJOrpesarencit HaxOIUTCS U3 ypaBHe-
HEs (3-9):
Q¢.n=18—0,468=17,532 T'kas/u.
Pacxoa mnapa Ha cerepble NOJOrpeBaTesnd nojcuurbiBaerca no dop-
myae (3-10):

5 17,88210°
en = {701 —90).0,98 — 293 mi.

Cymmaprelii pacxod napa Ha GHEWHUX NOTpeouUTeAel

ZDr.a=25-+29=>54,3 1/u.

Pacxojg nmapa na coOGCTBelHbe HYXK/IH KOTEJbHOR

[NpenBapuTeNbHO OLEHHBAaeM PAacxoj napa Ha jeazpaTop H HOAOrpe-
BaTedb CHIPOH BORB B 5 T/4; Torja cyMMmapHas NapPONPOH3BOAHTENb-
HOCTb KOTE/IBHOH B pacueTHOM pexuMe ¢ ydyeroM motepb remaa (3%)
Oyaer paBHa:

25 4-29,3 -5
D= B TR 61 m/f4.

Hcxoas u3 npeaBapuTe]bHO NPUHATOH Besnuuunbl D'k, MOACUHTHIBA-
CM pacxoAbl napa Ha coOCTBeNHbIC HYIKIHBL

Pacwupureas nenpepoisnod npodyeku

COI‘J!aCHO HUCXOAHBIM JaHHbBIM HenpeprBHaﬂ npouyBKa KOTJ/OB npo-
H3BO/NTCS B KoJmuectse 3% Dy,
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Koauuecreo npodysounoti 0ot
Gvnp.n=61 -0,03=1,8 T/ll.
KomiuectBo oTcenapupopaunoro napa (2 ar) wo dopmyae (3-19)

193,6.0,98 — 119,9
66,3 — 119,9

Dcen == 1»8‘

0,225 m/fu.

Koaiuectso  ortcenapupoBaHHoil  NPOAYBoOuHo#l  Boiabl  [popmyna
(3-20)]
G(-en=],8—0,225=l,6 T/'{.

Iorepu 8006l 8 lukae u J00ABOK XUMUHECKU Ouulyennoll 8006t

miu
IlpogyBouHas Boga . . . . & .« .« . . .. 1,6
[Totepsa xoHAeHcata na mnpouskoacTBe (50%) 25-0,5=12,5
[MognuTka TemmoceTd . . . . . « . . e R
florepu B mugae (3%) . . . . . . . . . .. 61.0,03=1,8
Hroro . . . .. Gy0=20,4

Pacxod cowpoii 800br xUME00004UCTROL
chpZ 1,25 . 20,4=25,5 T/'t.

[Toporpes chbipoil Boabl B TeIOOGMeNHHKE HeNPePLIBHON IPOAYBKH
(en. puc. 3-6, nos. 22)

G
" ewp = {Gl (f’(@n'f] — t”cer') + t'(mp, °C,
CBID

rie 1 cex — SHTANBIHS cenapupoBatHon NPOAYBOUHON BO/LBL
(119,9 xraa/xe);
t cen — TEMIEPATYPA OXJAXKeHHOl npoiysounoil voiu (50° C)

1,6
t”(b[p — 257 (119,90,98—*50) + 5=09°C.

Pacxoq mapa Ha napoBOASIHON [OJAOTpeBaTe]b CHIPOR BOAB (CM.
puc. 3-7, no3. 23) noacuutbiBaetcs no opmysae (3-22):
25,5 (20— 9)

chp 290\ I) . I
Drsn = (71 — 119,9-0,08 — 0> 48 m/.

Pacxod zpeioweeo napa nt deaspamop onpeieisercs no ¢op-
myne (3-19).
CyMMa TeTIOBLIX NOTOKOB, BXOJSIIMX B A€aspaTop (KpOMe TIPeromero
napa),
zq'?ﬁx = Gxolxo + Gggﬂtll(lgu + G;ﬁ{ tlcml:i =+ G}Y\IE{H EI}Z(?HH + Deenicen =
== 20,4-18 4 12,5.70 4-29,3-90 4+ 0,43-119,9 +
+0,225-646,3 = (363 4 875 - 2 640 4- 52 4~ 145) - 10%=
= 4075-10% rraa/fu.
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CyMMapsbiii BeC TOTOKOB BOJBI, BXOASIIMX B jAea3parop (Kpome rpeto-
HIero napa).

TG — 90,4 £ 12,5 4 29,3 1 0,43 + 0,225 = 62,85.

ile)
Pacxop napa sa AeaspaTop

62,85-104 — 4075 0,98 2535

S =TTT01.0,08 — 104 Bes b3S m

CYymmaprowl pacxod napa HA COOCMBCHHOIE HYMHCObL FOMLAEHOU

$Dey = DSHP 4 Dy = 0,43 44,35 = 4,78 m/u.

defictTBuredlbnasd MapONPOU3BOAUTEIbHOCTD
KOTEJbHO#

54,3 44,78
thw—:bl ni

coBrajlacT ¢ npeapaplreasHo npuusroil (D'y), caeposarenbio pacyer
YBA32H U MOXET CUMTAThCs 3akoHueniupiM. B cayuae uecosmajenus se-
anunrbl Dy ¢ D’y 6odee uem Ha 3% HeoOXOANMO MPOH3BECTH YTOMIIsHO-
Uil mepecyeT pacxojo0B napa Ha cOGCTBEHHble HYXKJBL, HCXOJS U3 BeJiH-
ynHbl Dy.

Mpbl paccmoTpesnn npuMep pacuera TelJIOBOH CXeMEI KOTeJBHOM A/A
OJHOTO MaKCHMaJbHO-3UMHEro pexiMa. Jlas Apyrux pexkumon pacuer
TNIPOU3BOAMTCS aHAJOTHUHO.

B pacemorpensoM npumepe (cM. puc. 3-7) He TpebyeTcd ycTaHOBKH
OXJaJuTe/lell MHTATeNIbHOH BOJM, TaK Kak NIPH AaB/JeHHM B OHapabanax
Kotgos 13 ar HarpeB nuTaTenbHOM BOABI B BOJAHBIX 3KOHOMaiizepax He
npesbliiaeT HopMbl (OGecneynBaeTcst paspbls B 40° C MeXAy TemIepary-
poil nojorpesa M teMiepatypoll aakumannus Boasl) [JI. 14].

B rex cayuanx, Korfa ycTaHOBKa OXJaJHTesiell MHTATedbHOH BOb
Heobxoanma (cM. § 3-3, puc. 3-7), pacyer noJorpepa B HHX XHMHYECKU
OUHILEHHON BOJIBI (/IO NOCTYIUIEHHS B AeaspaTop) NPOM3BOJAMTCS HO (op-
MyJse

G .
t'x0= "G (t'sur — t"11) 1+ ¥'s0, °Cs (5-1)

roe  txo M "y, — TEMIepaTypH XHMHUECKH OYHIIEHHOH BOJH A0 H 1OCAe
TennoodMeHHuKa, °C;
Punr 4 ggr ~— TEMUEPATYPBl BOABL, TOCTYNAIOLEH H3 jgeasparopa,
N0 1 nocde Temioobmeunnka, °C;
Gnu'r H Gy — pacxoilbl BOAHI, HOCTYNAOWCH 13 jAeasparopa, . Xi-
MHUECKH OUHIICHHOH BOAbI, npow,lmueu qepea TeH-
] J006MeHHHK.
Ecan npy nojiorpeBe XHMHYCCKI OUTHILCHHOI BOAB B OXJajiiTe/e TH-
TaTeNbHOM BOJABL He OOecleuHBAETCs CpeAHsSIT TeMIeparypa BOABI, BXO-
osiell B Aeaspartop, 80—90°C, TO A0MoNHUTENbHO AOMKEH GbITh Mpe-
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AYCMOTPCH TOOTPEB XUMHUCCKI OTHITIEHNOR BOSIB TAPOM B IAPOBOJGTHOM
nongorpegatrene. Pacxon napa Ha 3ToT NOJ0rpeBaTe]b MOACUHTHIBAETCS
no dopmyae (3-16).
oA o
Bonnunua Gao™  COOTBETCTBYET KOMUMCCTLY MOAOFPEBACMOI XIMIL-

CCKH OUHHEHHON BOJDL.

B pacemorpennoii cxeme (cM. puc. 3-6) monnTtKa TEMIOCCTH OCY-
IICCTBAACTCS 13 A€a’paTopa MHTATCABHON BOABL, TAK KAK DPAcXoi BOJH
Ha NOANUTKY Hebouasilofi (cucreMa 3akpuitast, Guopn=4,5 7/4).

B OTKpBITHX TenoGUKALHOHHBIX CHCTEMAX ¢ HeMOCPeACTBEHHBIM BO-
J0pas6opoM Ha ropsuee BOAOCHAGXKeHHE HEOOXOAMMBI YCTAHOBKA cCrie-
HMAaJbHOrO MOANUTOYHOTO Jeaspatopa H OXJaxKAeHHe NOAMHTOUHOH BO/Lbi
no 60—70°C. Cxema Takoro ysjiia NOANMTKM TOKasaHa ua puc. 3-1
(rnos. 14, 15, 19, 20) u na 3-2 (nos. 14, 15, 19, 20). Tlpumep pacuera
ero npusefien B § 5-1 (pacuer tensmonoit cxemn TILI).

FfnaBsa wecTasn

TEMJIOBOH PACMET MO OTIPEBATEJIEH
U TENNOOBMEHHMKOB MMAPOTYPBMHHDIX
DJIEKTPOCTAHUMA U NMPOMDILLNEHHLIX KOTEJIbHbIX

6-1. OBUIME PEKOMEHAAUMU 1O PACYETY

Ha nmaporypOHHHBIX 3/IeKTPOCTAHIUKAX H B NPOMBILIAEI-
. HBIX KOTEJBHBIX LIHPOKO HCIOJB3YIOTCst MOBEPXHOCTHHIE
TpyOuatele TenJOOOMEHHHKH I/ HArDEeBAHMS MJH OXJaxX-
JIeHHs] BOJABl H KOHJeHcaTa. K HHM OTHOCSTCSI ceTeBble IIO-
JorpeBaTesin, IOJLOTPEBATENH BBICOKOTO [aBJAeHHS, Napo-
BOJASIHbIE TMOJOTPEBATENH HH3KOr0 MAABJEHHS M BOJOBOMIA-
HblE TEMIOOOMEHHHKH Pa3JMYHOrO HasHaueHHsi. Buibop pas-
MepOB 3THX TeMIOOOMEHHHKOB, T. €. HX MOBEpXHOCTH
Harpepa, TPOHU3BOJAUTCS Ha OCHOBAHWM pacuera TeIJIOBOH
cxempt TOL] uAn KoTeNbHOM H KOHCTPYKTHBHLIX JAHHBIX Te-
MI000 MEHHHKOB, H3rQTOBJISIEMBIX 3aBOXAMHU.

Ilpexxkpe Bcero HeoOXOAMMO 3aMETHTh, UTO BCe pacyerbt
no TemnooOMeHHOH anmaparype, BHIIOJHSIEMBle B IPOEKTE
3JEKTPOCTAHIHN HJM KOTeNbHOH YCTAHOBKH, HOCAT TOBE-
pOuHbI{l XapakTep, a He KOHCTPYKTHUBHBIA. 1lenbio 3THX pac-
UEeTOB SBJISETCS NpPOBepKa J0CTATOUHOCTH BLIGpaHHON no-
BEPXHOCTH HArpeBa TEMJIOOOMEHHHKA AJs 3aJaHHBIX pacuer-
HBIX YCJIOBHH, a He KOHCTpyuposaHue ero. Ilostomy Hvo-
BEepXHOCTH BBLIOpAHHBIX TEMJOOOMEHHHKOB, KakK TipaBHJIO,
npesbilIaioT TpeCyeMble HO pacyeTy, 1. e. BHIGop MOBEpX-
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HOCTH HarpeBa Teljo00MeHHUKA Bcerfa MpOU3BOLUTCS ¢ He-
KOTOPBIM 3aI1acOM.

[ToBepxHOCTL HarpeBa NMOAOTPeBATENs HJIAH TENNOOOMeH-
HHKAa HaXOAMTCH M3 OOLIEH3IBECTHOTO YpaBHEHHsI TeIione-
pegaun [JI. 24]:

—_Q 2
H_’KAtcp . ME (6-1)
rie (J-— TenJoBasi HATPY3Ka, KKaAA/4;
K — kosdpbunuerT Ttemonepenaun, kxaa/m?-4-epad;
Af.p~— CpeiHMA TeMNepaTYPHLIH HANOp MeXAy TelJIOHO-
cureqasmy, °C.
Tensosas Harpy3ka mojorpeBaTenst WM TENJOOOMEHHH-
Ka HaXONWTCH H3 ypaBHeHHs TelJoBoro GajaHca 15 anna-
patoB, paborarmolinx 6e3 H3MEHEHHsi arperaTHOro COCTOfA-
HHS TenJoHOocHTe efl (BOAOBOAsIHBIE TEIHITOOOMEHHHKH)
Q=G (t1—1"1) =Gaco(t"2—1t'2), KkKaA/Y; (6-2)
AJst annaparoB, paboTaUIMX ¢ H3MEHEHHEM arperaTHOro
COCTOSIHHA OJHOLO TENJIOHOCHTeNs (NMapoBOAsIHbIE NOJOTpe-
BarteaH),

Q=D (ig—1¥x) = Gaca (I"y—1"5), KKOA Y. (6-3)

B stux ypaBHeHHAX:
Q — KOJHYeCTBO TelJa, HepefanHoe OT rpetoued
cpelbl HarpeBaemoil, kkaafu;
G, u Gy— pacxoipl TelJoHOCHTeJel, He H3MCHHIOMHX
arperatHoe COCTOSHUE, K2/4 HAN T/4;
D — pacxon TenJIOHOCHTEJsI, H3MEHSIIOUIeTo arperar-
HOE COCTOsHME, Ke/u uau r/4;
€1 H €y —— cpejlife TeIJOEMKOCTH NPH NMOCTOSAHHOM JaBJc-
HUH B HHTepBaJe pabouHx TeMmIeparyp,
Kkaalke - epad;
¢ u {”-—HayaJbHBIe H KOHEUHBIE TeMnepaTypbl TenA0HO-
cureds, °C;
ir W fy— 3UTANbOHHA Iapa H KoHOeHcarta, KKai/ke.
s mapoBOJSHBEIX TIOAOrpeBateseil BeanyuHa Afep onpe-
Ieasierca no ¢opmyse [JI. 25]

Btg— A
Atc]l: _t_ﬁ__At%, OC: (6'4)
2,31gm
rae Afg U Aty — O0spliass ¥ MeHplIass pasHOCTH TeMIepa-

TYp MEXKAY TEIJIOHOCHTEJSIMH Ha BXOJIe
U Bbixoje TelllooOMennuka, °C.
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Temnepatypa rpetolero napa B MapoBBIX MojorpeBate-
Jd9X NPAKTHYECKH OCTAeTCs NOCTOSHHOA Ha [pPOTsIKEHHH
BCeH IIOBEPXHOCTH HAarpesa M paBH4 TeMIlepaType Hachile-

uMsg  npu  pabouem JAaBAeHHI mapa B TNojorpeBaTene
(pHuc. 6-1).
J1as1 BONOBOJSIHBIX TCHMOOOMEHHHKOB ¢ OAHOXOI0BOI

cxeMoll IBHKCHHS Tpeiouicit W narpeBacMoll opei Afqp, Tak-
Ke nogcuutnizaercs no gopmyne (6-4). Ilpun muoroxogo-
BOH cXeMe TpDH CMCIDauHOM TOTOKE OfHOH H3 cpel Afep
nolcuuThBaercs 1o opmyae (6-4) ¢ nompasko#l (Koa(d-

dhumueHT @), KoTopas on

penesisieTcs

no rpaduky

(puc. 6-2) [JI. 30] B 3aBHCcHMOCTH OT MapaMeTpoB

t, — 1ty

9=7—7

U R=

Ty—T,
t,— 4

rie Ty u To—HauanbHast ¥ KOHEUHAd TeMIepaTyphl INep-
BAYHOrO TenjioHocHTedss (rpewouero), °C;
f{ 1 {3~ TO Xe BTOPHUYHOTO TEIJIOHOCHUTEJNS, Harpe-

Baemoro, °C.

Haubonee sddekruBHbBIMA SBJIAIOTCS BONOBOASHBIE Te-
11006 MeHHUKH ¢ IIPOTHBOTOYHON cXeMOH NMOTOKOB rpetoniefi

H HarpeBaeMoOH cpej, a Tak-
XKCE ¢ TMOBEPXHOCTBIO HATpeBa
u3 Jarysnuix Tpy6. [1pu noa-
fope TeNJIOOOMCHHHKOB (M3
4HCaa BLITYCKAaGMBIX 3aBOJA-
MU) TIpeANOYTeHHe CJELyeT
OTAaBaTh yKazaHHbIM. OIHAKO
NpakTHYecKH He Bcerja Obi-
BaeT BO3MOXKHO MoxoOpaTh U3
HOMEHKJIATyphl  TensooOMeH-
HUKOB, BEIIYCKAaeMbIX 3aBOJa-
MH, NPOTHBOTOUHLI TENN000-
MEHHUK Ha HYXHHIH TOpOMYCK
BOJBL 0 00EUM CpelaM C Ja-
TYHHBIMH TpyOKamu. Hepegko
MPHUXOUTCA HATH HA YCTAHOB-
Ky MeHee 3p(eKTUBHBIX TENJ0-
OOMEHHHKOB C TpPSMOTOUHOR
CXeMOjI TIOTOKOB BOAB M HO-
BEpXHOCTHIO ~ HarpeBa  H3
CTaJbHBIX TPYO.

B npoexrax mpu nogbope
TenA000MEHHHKOB He06X0AuMO
CXeMbl BKJIOUEHHS annaparyphl.

11

0. 1. Conorues

c
tn

t

o
flofepxrocmes nazpeba, m?
Y

Puc. 6-1. Usmeneuusa reMmnepary-

pbl Tpeloliero mnapa u INOAOrpe-

BaeMoll BOZB 10 NOBEPXHOCTH
TenJN00OMEeHHUKA.

I — o6nacte meperperoro mapa: I] —

oGnacTh HacenuedHoro napa: I —

00acTb NEPeoXJa’KACHHOTO KOIeH-
cara.

TIHATESLHO AHAJH3HPOBATH
TIpu ycranoBke napannienb-
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HO HJH TOCAeN0BATENbHO HECKOJMbKUX TeNIVOGMEHHHKOB
HY2KHO CTPEMHTDLCS K BLIOOPY Hanbosce 3pPeKTHBHOMN CXCMb
BKJIOUeHHs HX, ofecneunBaloileil Haubosiee 3¢ deKTHBHOE
HCII0/Ib30BAHNE yCTAHABAHBAEMOH MOBEPXHOCTH Harpesa.
ITpu BbIGOpe BOMOBOISHBIX TEMNICOOMEHHHKOB HAL0 MOM-
HUTB, YTQ BOJQ, cofepiKanias Kakue-nu0o NMPHMECH, MOTy-
IMHe JIaBaTh OTJO0KEIHS Ha CTellKax NoBepXIOCTel narpesa,
HanpuMmcp coipas, AoOJKHNA TNPOMycKaTbest 1o TpydKam,
a B MexTpyOHOE NPOCTPAHCTBO HYXKHO HanpaBJaATb YH-

0g

/)

19 A ~%\\
AEERARRRNNN

”‘ LA A\
N \\\ \\
[

6 N
’ ss |=|=<| &[5\ |7
a5 o p -
o \ ‘ \ i

qr 92 03 Q4 05 06 Q7 08 Q9 10

Puc. 6-2. Tpabnk s onpenencaust xoybbnunen-
T4 @ B 3aBUCHMOCTH OT BeJIHUUH § U R

CTYI0 MJAH yMAT4eHHYI0 BoAY. COOTBETCTBEHHO 3TOMY MO
JNOMYCTUMBIM CKOPOCTAM BOJBl Hajno noA0HpaTh H MKHBBHIE
CeyeHHUs TellJOOOMEeHHHKOB.

O6muil xosddunuent rtensonepepaun K ¢ mocrartod-
HOHl CTEeNEHbI0 TOYHOCTH MOXKHO ONpefe/siTh No oblien3BecT-
HOl dopMyJse Aas nyaockoil crenku [JI. 24]:

= ! . KKQA[ME-w-2pad, (6-D)

3¢ 1
- +_a;+Rsnr

lll }\-1 T

rie o3 M og-— KO3POhUUHUEHTH TeNJ00TAAUH ¢ BHYTpPEHHEH
H BHEILUHell cTOpPOH TPYOKH, kKaa/m? -4 -2pad;
8cr — TOJIHHA CTEHKH TPYOKH, M;
Acr — KO3hDHIHEHT TEMJIONPOBOJHOCTH MaTepHaJsa
TpyOKH, KKaa/m -4 - 2pad;
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R3ar — TepMHYECKOe CONDOTHBJEHHe 3arpsi3HeHui,
OT/IaraloMXCss HAa I[0BEPXHOCTH HAarpeBa
¢ o0cux CTOPOH (HAKUIb W IIp.);

Rggr= —%——f—i—:, M4 2padfkraan, (6-6)

rae 8y U 8z~ TOMMIMHBI CJAOEB 3arpsisHEHUH C BHyTpPeHHeH
¥ Hapy»XHOH CTOPOH TpyOKH, M,
A M Ay —Ko3DhULYEHTH TENAOTPOBOJHOCTH CJIOEB 3a-
IPA3HEHUH, KKaa/m-u-2epad.

6-2. TENNIONEPEQAYA B TPYBYATHIX BOJLOBOJASAHbLIX
TENNTOOBMEHHUKAX

BonoBoasible MOJOFpeBaTeNd, OXAAJHTEJH KOHAEHCATa
M NPOAYBOUHOH BOJB!I C ABMKEHHEM BOIbI B IJaAKHX TPYO-
Kax WA BAOJb [JIaAKAX TPYOHBIX MyYKOB B MEXKTPYyOHOM
IPOCTPAHCTBE, KAK NPaBu/0, paboTalT mph TypOyIeHTHOM
ABIZKEHHHT BOIH, T. e, nipu quciae Pefinoabaca Gosaee 10000:

Re =224 ~ 10000, (6-7)

v

rie WP — CPpefiHAs CKOPOCTb BOAHI, M/CeK;
dr — rUApPABAUYECKUIl AHAMETD MOMEPeUYHOro CEUEHHS
IIOTOKA, M;
v — k03 dHIHeHT KUHEMATHUECKOH BA3KOCTH, MZ/cex.

'mapaBnuyeckufl [uaMeTp ApH JABHXKEHHH BOABI BHYTDH
TpyOOK paBeH MX AMaMETpy, a NpH ABHKEHHH B MEXKTpyOd-
1OM TIPOCTpaHCTBE OH onpejessercs no Gopmyde

4
do=2", u, (6-8)

rie f— naomangb MONepedyHOro CEUEHHS MOTOKa, M2

U — cmaynBaeMblil MEPUMETP CEUEHHS, M.

3nayenne xKosb¢UUHEHTA KHHEMATHUYECKOH BA3KOCTH
onpeneasercs I cpefHell TeMIepaTypel BOAB B Temjn000-
MenHUMKe no taba. 6-1. '

ITpu Re;>10000 xosapduUMEHTH TEmJIOOTAAYH o) OT
rpeiolllero TEMJOHOCHTENd K CTeHKe TPYOH ¥ ap OT CTEHKH
TpyO6bl K HarpeBaeMoMy TEMJIOHOCHTENIO B BOAOBOASIHBIX
TenJ006MeHHUKAX Onpeiesdiotes 1o $opmyse, noaydeHHoH
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Ta6nuna 6-1
OcHOBHble (pH3HYECKHE KOHCTAHTHl BOJbl (HAa JHHHH HACHIHMEHHS)

TensonpoBOAHOCTL
KK/ m2i-epad
TemnepaTyponpo-
BOAHOCTh a-107,

KuHeMaTHYeCKas
mfcex

BA3KOCTE 108,

TeMnepatypa, °C
TennoemMKoCTh
M cex

Kxaafie-2pad
Yredb bl BeC,
JlHBaMHueCKas
BA3KOCTh 108,
we-cexm?

(ucTHHEAS ) o
welmd

Kpurepuit
MpasaTas

0 | 1,0083 | 999,87! 0,474 | 182,0 | 1,795 | 1,314 | 13,66
10 | 1,0021 | 999.73] 0,494 | 1330 | 1.310 | 1.372 | 9.51
20 | 0.9987 | 998,23| 0,515 | 102,0 | 1.010 | 1.429 | 7,07
30 | 0,9984 | 995,67 0,531 | 81.7 | 0,804 | 1,478 | 5,44
40 | 0,9987 | 992,24| 0,545 | 66.6 | 0,659 | 1,522 | 4,33
50 | 0,9996 | 988,07 0,557 | 55.0 | 0,555 | 1,558 | 3.57
60 | 1,0008 | 983,24 0,567 | 47,9 | 0,478 | 1,592 | 3,00
70 11,0025 | 977.81| 0,574 | 41.4 | 0.416 | 1,615 | 2,68
80 | 1.0045 | 971.83| 0,580 | 33.2 | 0,367 | 1,639 | 2,24
90 | 1,0070 | 965,3¢| 0,585 | 32,1 | 0,328 | 1,668 | 1,97

100 | 1,0009 | 958.38| 0,588 | 28.8 | 0,235 | 1,682 | 1,76
110 | 1,0135 | 951,00| 0,589 | 25.4 | 0,271 | 1,691 | 1,60
120 | 1.,0170 | 943,4 | 0,591 | 24,2 | 0,216 | 1,705 | 1,44
130 | 1,0210 | 935,1 | 0,590 | 22,2 | 0,226 | 1,713 | 1,32
140 | 1,0257 | 926.4 | 0,589 | 20,5 | 0,212 | 1,722 | 1,23
150 | 1.0300 | 917.2 | 0,583 | 19,0 | 0,201 | 1,730 | 1,16
160 | 0.0361 | 907.5 | 0,587 | 17,7 | 0.192 | 1,734 | 1,11
170 | 1,0480 | 897.3 | 0.58¢ | 16.6 | 0.183 | 1,732 | 1,06
180 | 1,0570 | 886.6 | 0.580 | 15.6 | 0,174 | 1,720 | 1,01

M3 KPHTEpHaJbHOrO ypaBHeHHs Temaoornauu [JI. 24, 26]:

I Nug=0,021Re>*pr>* (i‘ﬁ : (6-9)

rae Nu=gld,/) — xpurepuii Hycceabra,
Re=wd/v — xputepuii Pefinonbuca;
Pr=wv/a — xpurepuit lIpanaras.

OcTasibHble BeJUUYHHBI H3BECTHBI M3 IpeLbIAyLIero.

KpuTeprn ¢ MHIEKCOM <«T» NMOACYHTHIBAIOTCA HPH CPel-
el Temmeparype TEMJIOHOCHTE]A, C HHAEKCOM «C» — NpH
cpeiulell TeMrepaType CTEHKH TPYOHI.

Pemup ypaBuenve | OTHOCHTENbHO o, MOJYYHM pacuer-
Hyio bopMmysy AJs Ko3(huIHenTa TeNJI00TAAYH:

Pr,

a=0,021 1 M R osp 043<Pr
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Ota QopMysia MOKET ObiTb [PeCTABJCHA B YIPOILEHHOM
Bujge, a umenHo [J1.26]:

z 8 P 25
r
rje W -— CKOpPOCTb NOTOKA, M/CEK;
y — YAeJdbHBIH Bec KUAKOCTH, Ke/m>;

dp— THApaBJIUUecKU#l HHaMeTp, M,

B — ko3 dUunHenT, o0beANHSIOUIUA KOMIJIEKC BeJIHYHIIL,
3aBUCALIMX TOJBKO OT TeMIepaTypbl BOALI H ompe-
HenasteMblll o Tabu. 6-2 175 cpe/iHell TeMnepaTypht
BOJHL.

Taoau ma 6-2

bov | 0 | 10 | 20 | 30 | 40 | 50 | 60 [ 70 | 80
B, | 4,83] 5,53] 6,95/ 6,92 | 7,57! 8,16 | 8,74 9,30| 9,84

t,non, OC
B,

140
12,36

150
12,71

90 | 100 | 110
10,35 (10,81 | 11,18

— 120 — 130
11,58 12,00

B ¢opmyay (6-11) Bxomur kpurepuinn Ilpanaras Prg,
KOTOPHIH MOACYUTHIBAETCST TIPH TeMOepaType CTeHKH. Tak
KaK B HayaJe pacyeTa TEMIepATypa HEH3BECTHA, TO PacueT
HAJL0 BECTH METOAOM IOC/IeOBATENbHBIX NPUOAUKEHUH.

B pacuere nepsoro npuGianxKeHus orHomeHHe Pro/Pr;
HPUHHMAlOT PaBHBIM eJMHHIE H ONpPeAesIOT 3HAYeHHS O
CO CTOPOH T'PEIOLIETO M HArpeBaeMOro TENJOHOCHTE] 3a-
TEeM IOJACUMTBIBAIOT OOImui Koapduuuent Tennoeqiéa-‘m
1o Qopmysae (6-5) u BeJHYHHY YIEALHOrO TENJAOBOro MO-
ToKa ¢ no opmyJne

g=KAtop, kK2 M2, (6-12)

Bennuuny Afcp onpenensior no ¢opmyne (6-4).
TeMnepaTypa CTEHKHM CO CTOPOHBI TPEIOLIEr0 TEINJIOHOCH-
TeJAst NOACYHTBIBACTCA M0 (bopMyne

—? g

oC, (6-13)

arp

2 CO CTOPOHbLI HATPEeBAEMOro TEIMJIOHOCHTET — IO cpopmyne

Harp Hﬂ"p
Z +q

°C. (6-14)

“Harp
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Monyuns Beanuuny fc, NOBTOPHBIM PACYETOM YTOUHAIOT
BeJIMYUHBL ) U qp No Gopmysae (6-11). O6biuHO MpPOU3BO-
AT OLMH YTOUHSIOMHME pacyueT. 3HaueHUs KpHTepHsl Pripu-
Bejlenbl B Tabu. 6-1, a B tabsu. 6-3 npuBeldeHbl 3HAYEHHUSI
d®2, Hy}KHble NS MOACYETOB.

L1 NOBepPOYHEIX TEINJIOBBIX PacueToB BOJOBOASHBIX Te-
niaoo6MeHHHKOB npH Re>10000 MoxHO  moJsb3oBaThed
ynpoumenHo#i $opMmyJioff, KOTopasi BBIBOJAUTCSH H3 KPHTEPH-
anbHOrO ypasHeuus [JI. 26, 27]:

Il Nuy=0,023Re)*Pr}". (6-15)

Kax BHIHO, B 3TOM YypaBHEHHH BCE BeJHIHHBI NOJCUHU-
TBIBAIOTCSH NPH CpefiHell TeMllepaType TEIJIOHOCHTENS H HET
HeoOXOJHMOCTH B MOJCYETax IO NpeLBaPHUTENbHOH BEJIHUH-
He f.. AHanornuHo npejbAyHleMy u3 ypaBHenus Il nosy-
yaerca pacyetHas dopmyna aast o [JI. 26]:

o= B, Lt (6-16)

0 2
dl‘

TaGaunma 6-3
3nayenus do.2

d,mm | 0012] 0,013] 0,014 0,015 0,006| 0,017 | 0,018 0,019 | 0,02

d%?, » |0,412]0,420| 0,426 0,431 0,437’0,443 0,448 0,453[ 0,457

Kosdduunenr B, onpeneastercs no tada. 6-4 pas cpel-
HeHd TeMIepaTypbl BOAHI.

TaG6auuma 6-4
3Havenus Koddpdunnenta B, pisA BOABI
t, °C 0 10 20 30 40 50 60 70 80
B, 4,891 5,63| 6,47| 7,20| 7,95] 8,62| 9,261 9,91 | 10,54
t,oc | 90 | 100 110 | 120 130 | 140 | 150 | — | —
B, 11,13111,65]12,09|12,5513,06 13,48i13,88 ~ —

Ina oxnaxnaawomero Temionocutens dopmyaa (6-16)
JAeT HECKOJbKO 3aBbillieHHOe 3HAYEHHE «.
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Ecnu no pacuery pacnosaraemasi noBepxHOCTb Harpe-
Ba Ten/JooOMEHHHKa o0Ka3blBaeTcsl Ha Iipefene, TO pacder
caellyer yTouHUTL 1o dopmyae (6-11).

Ilpu moucuere obuiero ko3 duuuenTa Tenjonepesayn 1
NOBEPXHOCTH HArpeBa BOJAOBOASIHBIX TeNJ0OOMEHHHKOB IO-
MyCTHMBI cJIeAyIOUIHE 3HAUCHHS TOJMIIHUHDI CJIOA 3arpsi3HenHsl
11aKHNbIO:

Toporpesaemas cpela MarepHal Tpyd ToJnuna caoa
3arpa3HeHH,
MM
Cuipast BOAa . . . . . — Jo 0,5
CeTeBas BOMA . . . — Jo 0,3

KoHpencat u xumudec- | JlaTyHubie TPyOs! 0,0
Kd ounmeHHas Boja [ Crajbupe TpyGH 0,3

HonycruMoe 3arpA3HeHHe [OBEPXHOCTH HarpeBa Ha-
KHIIbIO OmpefessieT IAJMHTeNbHOCTh IepHoAa 3IKCIIyaTalMH
Tennoo6MeHHHKA MeXAy uMcTKaMH. Dosbluve 3HauyeHHs H0-
IyCTUMBIX 3arpsi3HEHHII B pacyeTax NPHHHMATb He CJAEAyeT,
TaK KaK 370 NMPHBOAHMT K H3JHUIIHEMY 3aBbillleHHIO IOBEpX-
HOCTH HarpeBa TemIooOMeHHHKOB. PacueTHyio MOBEPXHOCTDb
Tenao006MeHHHKA OHpPEAeNsioT 1o cpefHeMy HHaMeTpy TPy-
60oxK.

Kos(pdhuuuentsl TensonpoBOIHOCTH MaTepHana TpyOok
¥ 3arps3HeHUii B MOBEPOUHBIX pacCHeTaX BOJOBONAHBIX Te-
n1000MEHHHUKOB, INPHMEHAEMbIX Ha HapOTYpOHHHBIX 3JeK-
TPOCTAHUMAX U B NPOMBILIJIEHHBIX KOTENbHBIX, MOXHO OpaTh
caenpylollee:

KK AA[M-4 -2pad

JlaTyHuple TPyGRKR . . . . . 90
Craneasie Tpy6kH . . . . . 50
3arpsismeHHs . . . . . . . . 2

B oTaeJbHBIX c/ayYasix B BOJOBOISHEIX TeMI00OMEHHH-
Kax MOXKET HMeTb MeCTO MepPEeXOAHBIH peXHUM JBHKEeHH:
BOJbI, XapaKTepHaylouuiics uuciaom PefiHonbaca

10*>Re,>2 300.
Tagauma 6-5
3HayeHHA NONPaBOoYHOro koahdunuenta

Rey | 2100 { 2200 | 2300 | 2400 | 2500 | 4000 | 5000 | 6000 | 8600 | 10000

® 0,200 {0,273 | 0,320 | 0,358 | 0,400 | 0,550 | 0,645 | 0,812 [ 0,885 (0,965—1,000
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B s10M cayuae xoshpuuHENTH TENIOOTAAYH AOACUHTHI-
sawotrcs 1o dopmyae (6-11) uam (6-16), no ¢ BBEAeHHeM
IIONPAaBOYHOro noHMKawuero kosddunnenra [JI. 26, 28],
KOTOPHIH NPUBOAHTCS B TabJ. 6-5.

6-3. TEMNONEPEAAYA B TPYBYATHIX MAPOBOASRHLIX
NOAOrPEBATENAX

B Tpy0dYaTbix napoBoJsHBIX NOAOTPEBATE/s1X, IPUMeHAe-
MBIX Ha 3JeKTPOCTAllMsIX, HMEET MeCTO IJIeHOUHAs KO-
Jencanus BOASHOTLO Idpa Ha MOBEPXIOCTH TPYOHLIX NYUKOB.
Ioporpesateny HMEIOT BePTHKAJbHOE MJH FOPH3OUTAIbHOE
pacrnosoxenue TpyOHBIX NYYKOB, COOPaHHBIX H3 IPAMBIX,
U-o06pasnblX HJIH 3MECBHKOBBIX TpPYO.

Kosadduunenr tensmoorgaun or Tpy6 K BoJe, obOmuM
ko3 PuLHEeHT Tenjonepesayd B mojorpeBaTese H NOBepX-
HOCTb Harpepa IoJorpeBaTtess NOACUATHIBAWOTCH 1o ¢op-
MyJaM H DeKOMeHLaLHsSM, NpHBEeJCHHbIM BBIIE AJAS BOLO-
BOAAHLIX TENJI00OMEHHHKOB.

Kos¢pduunenr temmoordaun oT napa K CTeHKe TpyObl
B 3aBHUCHMOCTH OT KOHCTPYKIMH H PacrnojoxXeHHs HY4KOB
NOACUHTHIBACTCS PA3JAHUHO, MO3TOMY HIDKE 3TH  pacueThl
paccMOTpeEHbl pa3iesabHo.

Mopgorpesareny ¢ BepTHKaNbHbIM TPYGHBIM MYUYKOM

ITpaktudeckne pacuertsl Ko3bduLHeHTa TEMIOOTAAYH OT
napa K CTeHKe TpyObl B 3THX MOAOTPEBATENSIX MOTYT MPoO-
U3BOJAHThCA MO CJACAYIOIMM HUXKe (opMmyJsaaM, NIpHBeleH-
oM K Qopme, yaobGHON AAA HPAKTHYECKOTO IIPHUMEHeHHs
[J1. 26].

Ilpn naMuHHADHOM TEUEHHH MJIEHKH

- ATY2r2.3 600 \0,25 A L
a141,15< W) ——1,157ﬁ_z-_t, Kraajm®-u-2pad.

(6-17)
Ilpn cvemasHOM Xapakrepe TeueHHs TJIEHKH (NaMUHADHO®
CBEpXYy M TypSyJEeHTHOE BHH3Y)

a,=0,168 4 /zCTz’ KKQA[M* 4 -2pad. (6-18)

3nech: a; — ko3 HIHEHT TENI0OTAAUH OT napa K TpyGam,
KKaa/m? -y -2pad,
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Ay ¥, WL — TCIJIONPOBOANOCTb, YAGILULIH Bec 1 AHHAMH-
ueckasl BS3KOCTb HJICHKH KOllJeHcara,
r —cKpbiTag TemioTa napoodpas3oBauusi, KKaa/ke;
h — nnvna TPYOKH, 1O KOTOPOH HENPEpBIBHO CTe-
KaeT KOHAeHcaT (B BepTHKaJbHbIX TpyGUaThiX
nojorpesarenax — AJHHA TPyOoxk Mexay Hepe-
TOPOAKaMHU), M;
At — pasHocTb TeMmmepaTyp MeEXAYy napoMm (Temie-
paTypa HacblIIEHHA, cM. pHC. 6-1) U cTeHKoi

TpyOHl, °C;

A, B u C— koaddunuenTsl, Bbipa)Kamouile 3HaueHHsi KOM-
nJIeKca BeJIMUMH, 3aBHCALIHX TOIbLKO OT TeMIe-
paryphbl IJIEHKH KOHAEHcaTa, u onpeneseMble
no rtabsa. 6-6 ( B mMoBepouHbIX pacyeTax MOXK-
HO MPHHUMAaTh UX [10 TeMIlepaTtype mapa).

Ta6auwa 6.6

3nadenun xkoddpdbuum2utoB A, B, € u D B dopmynax
(5-16), (5-17) u (5-20)

tow LA
‘;C A B ‘ C 0D oC A t B C 4 D
0| 595216470 — 0,55781 160 | 11390;39170] 10870/ 0, 0082
10 | 6626;18740) — | 0,3140| 170 |11 420| 39700 10 320| 0,0073
20 | 7245[21070] — 10,1925 180 |11 420]40 150, 9810|0,0061
30 | 7928/23100f — | 0,1273) 190 | 1141040500 9250|0,0060
40 | 8387/25100] — | 0,0879)| 200 |11 340{ 40780 8750 0,0054
50 | 8864|26880] 5262 0,0639| 210 |11 230] 40850 8295} 0,0051
60 | 9294|128 670/ 8815 0,0478) 220 |11 100| 40900 7 840} 0,0047
710 | 967830200 11 320] 0,0369 230 |10950|40800; 7385/ 0,0044
80 | 10 020| 31 600; 12590} 0,0290} 240 |10780!40770| 6895/ 0,0041
90 | 10 340{ 33 000] 13 150 0,023 250 |10590| 40620 6475/ 0,0038
100 | 10570 34 200| 13 200] 0,0194) 260 |10 340| 40350 5955} 0,0036
110 | 10760} 35 100 13075 0,0165| 270 | 10 040| 40 050; 5 562 0,0034
120 | 10940, 35 950} 12 780 0,0142| 280 | 9732{39650; 5082|0,0032
130 | 11 090] 36 950! 12300 0,0122) 290 | 9411} 39300 4 600|0,0030
140 |11 21037 700 11 810} 0,0106§ 300 : 9009 38750| 4 145{0,0028
150 | 11 310) 38 400} 11 350| 0,0092

B ¢opmyaax (6-17) u (6-18) tensora napoobpasosa-
HHst r, ABAAOHlasics (QYHKIHel JaBjelus napa u ile 3a-

BHCSHIAS OT TEMIEpaTypHl

JIeHKH KOHJAeHCaTa,

yC/10BHO

1/ YIPOLLEHHs MOJACYETOB BKJ/IOUEHA B KOMILIEKC, BbIpa-
Kaemblil ko3p¢uunentamn A, B u C. [lna NopepodHBIX
pacyeToB MOJOrpeBaTeseil Takoe YHIPOIHeHHe AONYCTHMO,
TaK KaK INPaKTHUECKH pasHHUA MeXIy TeMmnepaTypaMmiHa-
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ChILIEHHS! M NJIEHKH He3HAauyHTe/bHA M, KPOMe TOro, BXOAHT
B opMmyJabl co crenenbio 0,25,

Cpennsis TemmepaTypa IJIEHKH KOHJ€HCaTa NOJCYHTHI-
BaeTcs 1o dopmyJse

tr[‘]'[:o,5 (tII+tTC)7 OC. (6‘19)

Temneparypy crenkun Tpy6 CO CTOPOHLI napa MOMKHO
MOJCYUTHIBATL MO YNPOIIEHHOH dopMyae

%y (tn—150,)

T2, (6-20)

rje fp— TeMmepaTypa HAacCHIIIEHHOTO Napa npu pacyeTHOM
ILaBleHHH B nonorpesarene, °C;
to —CpenHsia TeMmepatypa BOXH B TpyGKax, °C;
a; H 0y — K03 PUIMEHTh TeNJIOOTAAYH OT Hapa K CTEHKe
H OT CTeHKH K BOHe, KKaA/M?:-4-2pad.
QPopmyna (6-20) BriBoauTCH M3 ypaBHenus (6-12) npu
MOACTAaHOBKE B HEro 3HAYeHHH:

[+ P 4
K‘zal_‘i_;g i Atep= t,,—~ti‘;u U q=0,(ty — tc).

Iorpeurnocts B ompejesieHdd TNOBEPXHOCTH Harpesa
¢ noacueroM f, no ¢opmyne (6-20), He yuuTHIBaIOLLEl 3a-
IpSI3HEHHH, 3aBUCHT OT BeJHYHHBl MOCJELHHX U OOBIYHO
ansa craHuuonnbix IIBIT cocraBasier ~5% B cropony 3a-
naca.

Xapakrep TeueHHMs MJEHKH KOHJAeHcaTa (naMHHapPHBIN
unu typOynenTHrfl) onpenensiercs no seanunte Af [J1. 26,
27]. Tlpu Af<Afypur HMeeT MeCTO JaMHHapHOe TeueHHe
NJeHKH, IpH Af>Algpur — CMEIIaHHOe.,

Bennunna Atyper Onpenensercst no gopmyJe

395

Aty yr = e ,°C. (G-Ql)

3uauenusa kosdpouuuenta D npusenenn B Taba. 6-6.

IpakTHuecku AJas onpeiesieHHs for NPEABaPUTENBHO
NOJCYNTHIBAIOT KO3(DHULUNEHT TENIOOTAAUYH OT CTEHKU K BO-
ne ag no opmyse (6-16) u 3agaloTca BeaHUHHOH KO3(hhH-
[HEeHTA TeMJIOOTHAYH OT fapa K cTeHKe ¢;. B xoHle pacuera
IPOBepSAIOT 3HAUeHHE o), U €CAH OHO He COBMAjAaeT C Npel-
BapMUTEAbHO MPHHATON BeJHUMION, TO pacyeT YyTOYHSAIOT.
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B nomorpepatenfix ¢ Tpy6KaMu H3 yrJaepofHCTOH CTajH
B Gopmyabl (6-17) u (6-18) nomxen BBOAHTBCA K03(du-
nvedar 0,8, yuHTHIBaWOLMA LiepoXoBaTOCTb TPyO, yBe/JHUH-
BAIOLLYIO0 TOJILUHY KOHIEHCATHOW IJIEHKHM M CHUKAMOUIYIO
KO3 (PHUIMEHT TeNJOOTAauHU.

B nosepounbix pacuerax koadduuuentst A, B, C u D
MOJKHO NIPHHHMATbL 10 TeMIlepaType napa B NoAorpeBarese
(remneparype naceitenusi) [JI. 26). Dopmyawst (6-17) m
(6-18) cocramienvl Aast MeAJdeNHo JBHKYyLlerocs napa
(yuw<<30) [JI. 29]. Ilpu 3HauuTeJbHOR CKOpPOCTH Iapa
BJ10JAb TOBEPXHOCTH KOHFeHCcalHd BBOAWTCY HONpaBOYHBIH
KosPpduuuent [JI. 27]. B noBepouHbix pacyerax NOLOTpeBa-
Tejqell ¢ NPAMBIMH TpyGaMH 3TOH MONpPaBKOH MOXKHO Ipe-
HeOpeub, TaK Kak OHAa JIEXKHT B Ipeiesax TpebyeMOH Tou-
HOCTH TIOACYeTA.

®opmyanl ajas pacuera KosdduienTa Tena00TAaYM IPH
KOHJEHCAllUM Napa OTHOCATCS K HacbllleHHoMy mapy. Ilpa
HOABOJE K HOAOTPEBATeNI0 mapa ¢ HeGOJNLIIMM Oeperpe-
BOM, 4TO 4acTO HMeeT MeCTO B NpakTHKe, KO3QPHUUUeHT Te-
NJ100THaud ) HECKOJIbKO YBEJUYHMBAETCHA 32 CUeT yMeHblle-
HHSI pacxoja mapa H COOTBETCTBEHHOTO YTOHEHHs ILICHKH
kKoupgencara [JI. 30]. Buusinue storo ¢daxkropa na a,; BecbMma
1e3HaYMTe IbHO W B IIOBEPOYHBIX pacuyeTax MOXeT He y4M-
TLIBATHCS,

Moporpeeateny ¢ ropM3oHTanbHbIM TPYOHBIM NYy4KOM

B 3tux mnojorpemartensx  koaddHuueHT TenaooTaauu
MOKHO onpefeastth no ¢opmysae [JI. 27, 31]

. A?r3 600 0,25
a,==0,725 (W —
Ath

rae A} — koabduuuent, npuHumaeMblii no Taba. 6-7 1o
Temneparype IJIeHKH (B NOBEPOYHBIX pacyeTax
MOXKHO NPHHHMATHL €ro N0 TeMiepaType mapa).

Ta6apua 6-7

=0,725A, (—rd~>°-“, KKan[m®-4-2pad, (6-22)

3uayeHua kKodpduumenrta A,

e 100 ! 120 | 140 | 150 | 180

)
2 070l 2 190l 2 300

60‘ 80
l

200

1270 1 900 23702 410

1 470{ 1700

2 430; 2430
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Ilpu tpybkax u3 oOBIYHOH YIJIEPOAHCTON cTaau MpH
noacuere «p caeayer sBoaHTh kodddnuuenr 0,8, Bausanue
neperpepa mapa Ha «; MOXHO He YYHTHIBAaTh.

B rtex cayuasx, xoraa tpebyercs Gosiee TOYHBIH pacuer
Ko3(hduuuenTa Tenaonepefauyd B I11apOBOJSIHOM MOAOrpe-
BaTejie, HampHMep B CJAydYyasx, Korja noJyderHas mo pac-
YyeTy NOBEPXHOCThL Harpesa MapoBOASIOrO NMOAOrpeBaTes
He MoxeT OblTh Nojobpana ¢ [CKOTOPLIM 3aMacoM, JAJa M-
cyeTa BeJHYMHBLI «; PEKOMCHAYeTCsl NOoJb30Barhca Gonaee
tounofl ¢opmysoit Jlabynuosa [JI. 51, 52, 53].

fMoporpeBatenu co 3MeeBMKOBbIM TPYEGHBIM MyuKOM

K sTomy tuny mojorpeBartesnell OTHOCSATCS pereHepaTHB-
Hble MOAOTpeBaTeH BBICOKOTO HABJEHHS,  BblIyckaeMble
B nacroauiee BpeMsi TaraHporckum KoTedbHbIM u Kamyx-
CKHM TypOHHHBIM 3aBosaMu. KOHCTPYKLHH 3THX MOZOTpe-
BaTtesteil nperonpenensior paboTy co 3HAYHTENBLHBIMH CKO-
pOCTAMH Napa BAOJAb TPyOHBIX MYYKOB, UTO CHJIBHO HHTEHCH-
dunypyer TemI00TAAYy OT KOHJAGHCHpYIoIlerocss mnapa
Kk Tpybam. Mertoxnuka pacuera Kosduuuenra Tensgonepe-
LA4H B 9TUX TOAOTPEBATCASIX B TPHHLUHIE He OTJIHYIACTCS
OT MCTOJIKH, pacCMOTPEHHOH BbILIE, HO pacyeTnble Gopmy-
Jbl [PUMCHSIOTCS HHbIE, YUHTBHIBAKOLLIHE CKOPOCTH MOTOKa
BLOJIb TIOBEPXHOCTH larpesa.

Pacuer Ttensionepenaud B 3MeeBHUKOBHIX NaPOBOASTHBIX
noaorpesareqax (1B} noapo6Ho paccMOTpeH B KHITE
C. C. bDepmana «Pacuer Tennoo6MmeHHBIX anmapartoB Typ-
GoyctanoBok» (Iocaneprousgar, 1962); cm. takxe [JI. 32].

6-4. NPUMEPLI PACYETOB TEMNOOBMEHHOW AMMAPATYPbB!

Mpumep pacuyeTa rOpPH3OHTaNbHOrO MAPOBOASHOIO
noporpesarens

Hexoanse fanume

Pacxox mogorpeBacMolt BOanl . . . . . . . . . 164 mfu

HauanbHas Temnepatypa Bojiel . . . . . . . . . 104° C

Koueunas temnepatypa Boamt . . . . . . . . . [45° C

Jlasnenne rpeioeromapa. . . . . . . . . . . B8am
Pacuer

[IpeaBapuTenbHo JIAsd OPHENTHPOBKM TpoieiaeM Mo/lcucT Tpedye-
Mmofi nogepxuocti Harpesa T1Bf1, 3asasascs koaddunienroM Tenaonepe-
naun B 1em 2 500 kxaa/sa® - u-epad:
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164 000 (145 — 104)

145 + 104
2500 (170 — ~—~—j—>

Hpygr = == 00 a2,

3aech 170 — TemuepaTypa macwhuuenus npu Aasienun 8 am. llpw pac-
3
xope poawt 164 m/u, npim —gag— — 175 #°/u, u cxopoctn ec s B

1,0 s/cexc morpebveTcs xppoe  ceuenue Adst mpoxoda  woawt 0,05 a?
(saech 939 — y/MedbHLIT BeC BOJBL NPH tf';" = 125°C). tlago ycranonuth
aga [IBI1 ¢ napannensnolt cxemoll BKJIIOUEHHS.

[TogXoaauMH  J/s1 TAHHBIX YCJIOBHM SBASIOTCS TOPH30NTAJbHbIG
ITBI1 Taranporckoro Korenssoro sasofa (Hopmans ITH-551-63) [J1. 15]

[Npunumaem kK ycrasmopke asa [1BIT ¢ nosepxHocTAMH Harpesa mo
30,3 m?; TypOMHBIE NYYKH HX BBIMOJHFIOTCH H3 JATYHHBIX TPYy® AJAHHOM
2000 mn u J16/14 mm B xoamvecrse 312 INT.; OHH HMEIOT 1Ba X0Aa
110 BOAe ¢ IXHBBIM ceueHHeM Jiisi npoxoja Boawl 0,024 2 Ilaposoe
MexTpySHoe mpocrpaHctBo [1BI1 pasjeneHo ropu3oHTalbHON neperopoi-
KO Ha jiBe YaCTH, OMBIBaeMble napoM mnocie1osatenbio. Cpeanee 4HCI0
Tpy® B BepTHKAJBHOM PRy B KaxXAoH uacrd TpyOGHOro myuka 8.

Cpexnnas temneparypa Boast B [1BI]

104 + 145
tcp == _&é—— = 125° C,

cPensist CKOPOCTh BOJBI B TPy6Gax
175
0 CD ot ,
w . - = 1,0 m/cex.
mon - 3°600.0,024-2 o eex
COOTBGTCTBGHHO ’STOMy nuMeeM uucIo pef{HOﬂbH,(‘a

1,0.0,014
Res = ~ a5~ 10° = 59 300,

T. €. TIOTOK OyJAeT TypSyJeHTHHIM U KOIDDHUHEHT TEIIOOTZAUH OT CTEHKH
K BOAE CAefyeT omnpenensaTs mo dopuayne (6-16):

(1,0.939)05 240
% =12,8 "G Gige, T 0,405/ 200 KK@a/M?-u-2pad.

OleHuB npelBapHTEIbHO BEIHUHHY Ko3ddHuHeHTa TemIoOTAAUH OT
napa k creuke ;=6 000 kraa/m? -4 -e2pad, HallieM TeMAEPATypPy CTEHKH
TpyOxu 10 popmyae (6-20):

) 7230 (170 — 125) 70— 94 °
to— 170 — 5000 17930 —= 170 — 24,6 =~ 145° C.

CooTneTcTBeHNlO  TeMTepaTypa [IJieHKH KOHJleHcata 1o  ¢opmyae
(6-19)
tna=0,5(170+4+145) =157°C
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H pasiiocTb TeMmepatyp mapa H CTelkH
Af=170—145=25°C

HedicrBuTenbabili  Ko3pOHIUEHT TENAOOTAAYH OT Iapa X CcTeHke
[bopmyna (6-22)]
490 0,25

a, = 0,725-2 400 ( 25.8.0,016 /

= 0,725.2400.3,48 = 6 050 xrxan/m?-4-2pao.

[Monyuennoe sitavenie oy OJH3KO K NpeABapHTCIbHO MDHISITOMY,
YTOUHEHHs TeMIepaTyphl cTeHkH TpyGut He Tpebyerca. O6muil Kosddu-
uvent temnonepesauu B [IBII no dopmyne (6-5) Oyner:

1
K= 1 0,001 1 =3 040 Kf{(l/l/mz.!i.apa()'

6050 t50 t7a0

Cpeansst norapudvuueckas PasHOCTb TeMIepaTyp TI2pa W BOJAH

170 — 104) — (170 — 145
Bty =" )= o ) _pe30c.

2,31 1g 55

Konunuectso Temnsa, nepepasaemoe B [1BI1 nmpu mojorpene BOAH cO
104 no 145° C, passo:

Q=164 000(145—104) =6,72 - 10° kxaa/4.
Tpebyemas nosepxnocts nogorpesa TIBIT no gopmyne (6-1)

6,72- 108 2
H=—=%050.49.3 = 52,3 ».

IToBepxHocTh narpeBa BuiGpawueix IIBIT umeer weGoabmofi 3amac
NPOTUB PacueTHOl MOBEPXHOCTH HarpeBa

2.30,3
-52"‘3—-100 — 100 = 16%.

lpumep pacueta BEpTMKANLHOrO NapOBOAKHOIO
nogorpeearens
Hexoadabie fanHBle
Pacxoj cereBoii BOABI . . . . . . . Coo. . 340 MP/y

[Tepenan Temnepatyp cereBolt Boawl . . . . . 47—90° C
I'petonuil map ¢ aasneduem 1,5 am (ace.):

IloBepxHoCTh HarpeBa . . . . . . . . . .. 180 m?
Juametp TpyGox e e e e . 19/17.5 mm
Martepuan Tpy6oxk . . . . . . L . ... .. Jlatyun
Hucjo xoaa no BOAE . . . . . . . . . . . 4
Kugoe ceuenme OAHOrO Xoma Boast . . . . . 0,0614 w2
JlmHa TPYGOK MeXAy TeperopoikaMu B Kop-

LA 1,72 m

174



Pacuer

I. Cpemmn CKOpOCTh BOABI

340 340
» = 3600f — 3600.0,0614 = L% ajece.

2. Cpennsas JorapudMuueckas pa3HocTb T€Minepatyp napa H Mojo-
rpesaeMoii BOAHL.

(110,8 — 47) — (110,8 — 90) i
23 g 110847 =38°C.
£7170,8 — 90

3. Cpepnas TeMmepaTypa noAorpeBaeMoil BOLbL

Mep =

(7 == 0,5 (t's + #'5) = 0,5 (47 4~ 90) = 68,5° C.

4. KosppuuuenT Temnoorgaun oT BHyTpeHuefl cTenku TPYOKH K BOAe
AJs. TYPOYJIEHTHOrO MOTOKa mo (popmyse (6-16)

9,68 (1,54.977,8)0.
G = 0,01750.2

47
= 9,68-(-]’—474—5 == 7540 xrar/m?-¢-2pao.

5. Hast onpejieieliusi TeMIEPATYPbl CTEHKH TPYOKH CO CTOPOHBI mapa

[IPCABAPHTENBHO NPHHHMAaeM KO3(h(HUNEHT Tennoomaqu OT napa K CTeH-
ke a;=>5700 kxaa/m? - u-epad.

6. Cpenusst TeMmepatypa cTeHKd TPYGKH cO CTOPOHEI mapa no ¢op-
myae (6-20)

7540 (10,8 — 68, 5) .
7540 5700 — 00.7°C.

to=110,8 —

7. PasHocTb TeMmepaTyp mapa U CTEHKH
Af=110,8—86,7=24,1°C.
8. Temmcparypa nuenikn xomjieicara [popmyna (6-19)]
taa=0,5(110,8486,7) =98,7° C.
9. KosdduiuueHT Tem1ooTiauy OT Iapa K cTeHkaM TpyO no ¢op-
myJae (6-18)

13 185
o, = 0,16-33 840 —]-1—,72.—271? =05 731 kxan/m® u-2pad,

riae Kospduuuentst B u € B3sitet mo 1abi. 6-6 npu fnn;=98,7°C.

3HayeHne €; NpPaKTHUECKH COBMafaeT ¢ [PEABAPUTENBHO 3ajlaH-
HLIM.

10. O6mwit koaddHIKeHT Tenusionepesayn OT napa K BoJe NOJCYH-
TelRaeM no dopmyaam (6-5) u (6-6), npuunmas:

TOJWIMHY CTeHKH TPYOKH O8cr=0,75 M,
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KOs(QpUIICHT TCIIONPOBOAIIOCTH taTyliiiol TpyOKU
Ae=90,0 krkaa/m - u - epad,

TOJILIMHY 3arpsisHenss co CTOPOHBL Boibl 8;=0,3 #Mm (HAKHIB);
TEIJIONPOBO/IHOCTD HAKHITH

Asar=2 KKaAlM -4 - 2pad;
K — 1
- 1 0,00075 1 0,0003
5731 + 90,0 +754O + 2
— 1 =
0,000216 + 0,000008 +- 0,00013 4 0,00015
= 2160 xrxaa/m®-v-2pao.

11. TMotpeGuas noeepxuocTh Harpesa mo Gopmyste (6-1)

98,6106 ;
5160.38.2 = 74 #%

12. [NpuusATetil 3anac nOBepXHOCTH HArpeBa NPOTHB PACUETHOIO

180
74 100 — 100 = 3,5%.

Npumep pacyera ropM3OHTaNbHOrO BOAOBOASHOIrO
TennoobMeHuHKa

Hcxonune faHHBE
Pacxon oxmaxjaeMoil BOOBI . . . . . . . . . 40 M3/4
Pacxog uarpeBaemoiél BoABt . . . . . . . . . 48 md/u

TemnepaTypHbii nepenaf oxaaxiaemoil Boasl 104—70° C
To e HarpeBaeMo# . . . . . . . . . . . . 5—32° C

Teruosass marpyska BBT . . . . . . . . .. 1,3 T'ranjy

[Tonorpesaemast Bosa npoxoaut no TpyGkam BBT, a oxgaxpaemas —
B MeKTPYGHOM [IPOCTPAICTBE.

Jas npeapaputeabnoro shifopa xoacrpykusd BBT  onpegensem
p py

Hy)xHoe JKHBOE CCUCHHE IO o6ouM TENIOHOCHTENAM, HCXOAA H3 CKOpOCTH
ux 1,5 mfcex:

48 0 .
ft’hl}: :36001,5_ LO, 09 M=

40
froan= 3600.1.5 — 0,007 2

# TpefyeMyio MOBEPXHOCTh HACPEBA, MPHHIMAA OPHEHTHPOBOUNO Ko3(dH-
unent temonepenraun K=1800 kxas/n®- «-epad.
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Cpeausts siorapuMirieckast  pasiocTl, TeMneparyp npi  3ajaiHbix
TCMIICPATYPHBIX nepellajlaX M HPAMOTOKe 6yjeT papHa:
(104 — 5) — (70 — 32)

99
2,31g—3§

Doy =

= 64° C.

TpeGyemast nosepxnocth Harpesa no Qopmysae (6-1)

1,30-10¢ \ -
= Ts00-64 — 12 4

K yeraloske npuHHMaeM JiBa BOAOBOAAHBIX TemtooOMmexHnka OI'-12
¢ MOBEPXHOCTSAMH HarpeBa no 12 m?, uMelllHe CHeAYIOLHE pacueTHble
XapaKTepHCTHKH!

[NoBepxHoCcTs marpera . . . e 12 m?
JKuBoe ceyenne ogHOTO X0[4a B pr6ax ... 0,0071 m?
To xe mewTpy6Horo mpoctpaetsa . . . . . 0,0139 a2
Hucqo 11oc/eA0BaTeNBHO BKJIOUYEHHBIX KOPHYCOB 2
Uucso X008 B TPy6ax . e
YucJI0 X040B B MEKTPYGHOM npoprchTBe . 4
Hanpaenenue nBukenust rperowell H Harpesa-

eMoff BOABI . . . . . . . . . ... .. . [lpamoTounoe
JuameTp TPYS . . . . . .. e ... 22XI18 mm
Marepaang Tpy6 . . . . . oL ... 0. Cranb

Pacuer

CropocTb cuipoil BOAbl B Tpydax

48 .
@errp = 3500.0 0071 — 1,88 m/cex.
CKOPOCTb IOAMTOYHOH BOAEI B MEKTPYSHOM NPOCTPAHCTBE
.40
Wnon =3 600.0 6139 — 0,8 n/cex.

Cpepusis TeMiepaTypa ChIpoii BOABI

£P — (5 1-32).0,5 = 18,5° C.

CHIp
Cpeansist TeMnepaTypa NOLNUHTOYHON BOJLL

{0 — (104 4 70).0,5 = 87° C.

noan

CMaunBaeMblii NePHUMETP OHOTO X072 MeXTPYOHOro npoCTpPaHCTRa
TeMJI000MEeHHHKA

=D mx

= ndgtt + Dpg -

12 10. I1. Conosbes 177



rae  dy— Hapyxublfi guamerp tpyd (0,022 m);
) n— yHcao TpyG oanoro xoxa (28);
Dy — BuyTpesnuil nuamerp kopnyca (0,255 u);

3,14.0,255

U=3,14-0,022.28 + 0,255 + 5 =2,6 M.

CuapaBianueckKnil 1HaMeTp OLHOFO XOAa MeXKTPYGHOro IPOCTpaHCTBA
no opmyse (6-8)
4.0,0139
dr z'_2—”6— :7—0,021 Me

Usieno Pefinoabaca 15 nOTOKA nognutounoif Boaw 1o popmyse {6-7)

0,8.0,021.10°
Rejopn = T340 = 50 000;

C/IeIOBATENbHO, II0TOK OyZeT TypGyJAeHTHBIM.

BesnunHa XKMHEMaTHUECKOH BSISKOCTH BOABI vV ONpejeneHa NMpH cpe-
neli TeMneparype ee 87°C.

IMTortox chipoit Boanl npu ckopoctu 1,88 m/cex Gymer Takxke TypOy-
JCHTHLEIM (He Tpebyer mojacyera).

Kosdpduuuents Temionepesail  MOJACUMTHBAIOTCA 00 (popmyne
(6-11). Hpenpapureasso npuHuMaeM BxoAsiuee B GopMyay (6-11) orno-
weune (Prq/Prc)%25 paBHbM efHuLe.

Kosddunment B, npuuar no taba. 6-2, d. — no rada, 6-3, a yienan-
B Bec BOALI — 10 Taba. 6-1.

, r(0,8.967)0.8
oy = IO,Q-W—

204
=10,2- 0,457 = 4550 wran/mew-zpao,

(1,88.999) 0.8

a’2=6,14-—‘_0“74—8—~ =
{416,5
= 6,14 0,448 = = 5700 xrar/mu 2pad.

YuuthiBas HAMIMHE PE3EPBHOTO TelNooOMelnnuKa, pacucTHyo pe-
JIHUHHY 3arps3HAIONero cJofl (HaKAMHM) Ha CTOPOHE CHIPOI BOALI NpH-
wuMaeM 0,25 mm. O6wuil ko>QPUUMCHT TemIonepesaud B TENNI00OMEIHH-
ke K Gyner pased {no Gopmyae (6-5)1:

1
K = T 00 i 002 I 0.000%: = V770 kran/m? -y -2pad.
4 550 5 700 2

IToxcunreiBaeM geficTBHTEAbHOC 3HadeHHe Pro/Pre u yrounseM no-
JyUueHHble paHee 3HaneHUA KOIQPUUHERTOD TEIIIOOTAAUH.
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Tabauua 6-8

IS
*
XapakTepHCTHKH CeTeBbIX BEePTHKaJbHMX nojorpesatefeit CapaToBCKOro 3asoja
(orpacaepass HopMaJp KOTJOTypbocTpoenus Ne HO 876-64)
Trn ceTeBOTO monorpeBaTeNs

w ™ o ] ) B

= =2 = i v o < o =

XapakTepHCTHKH & r o~ - = @2 = i by

[sal Jaal Jaal faal m m Jae] fre} Jaa]

[&] O O Q [&] O Q Q [&]

- = = = [ = | = = =
T1oBepXHOCTh HATPEBA, M2, o « o o « « « o .+ . 45 63 90 125 200 315 315 500 500
Pacuernpifl Iponyck BOA®M, MU . . . . . . ., 90 120 175 250 400 725 1130 1150 1 800

JonyetuMoe ¥3GLITOUHOE AaBieHHe n TeMiepa-
. 7 7 7 7 7 3 14 3 14
Typa HO_mapy,lam/°C. . . . .. ... 400 400 400 10, 400 7400 400 “q00 | 400
HonycTaMoe H3GBITOYHOE AABIEHHE U TEMIepa-

N 15 15 13 _Ii _15 23 23 23 .’.’37

Typa 1o Boge, am/°C. . . . . . . . . . .. 150 150 150 150 150 120 130 190 13
JHaMeTp TPYS, MM . v o o v v e e e e e 19/17 19717 19/17 19/17 19/17 lo/17 11917 | 19417 | 1917

UHCIO XOKOB HO BOZAE .+ « .« = o o v« o . . 4/2 472 4/2 42 4/2 2 2 2 2
Uneno tpyo B OAHOM XONy, IUT. + . « . . . . 57/114 80/160 1147228 160/320 255/510 605 | 606 965 9%B5
JKugoe ceuerue XJsi BOMBI, M2 .« « « . « . . . 0,013/0,026 | 0,018/0,036 { 0,026/0,052 | 0,036/0,072| 0,057/0,114| 0,136 | 0,133 | 0,216 | 0,216
Hapyxnubiit Anamerp Xopuyea, MM . . . . . . 720 816 1020 1020 1232 1 544 i Hd4 1644 1 644
Yeaosuplii MPOXOA, WITYlepoB MO BOAE, MM . . 150 250 300 300 350 350 350 400 400
YenopHplfl Mpoxod, nmapoBoro MITYLepa, MM . . 200 200 350 350 450 600 450 800 500
Bec TpyBroft cacTeMBI, M. . - o - . 0 o . o 1,93 1,67 2,12 2,80 3,53 7,93 7,87 9,98 9,85
AJHua KOHAEHCATHONW MMEHRW, M .+ « . « o + 1,32 1,32 1,31 1,31 1,33 1,2 1.2 1,23 1,18

Mpuwmeuanunsa: |. Bece noforpeaTesn HMEIOT NpAMON NyyoK #3 JaTYBHBIX TpPYO {J1. 68.). 2. TlepmmielngTe THIOPa3MEpOB BHLIIYCKAOTCSH
= UeTHipeXOLOBHIMHA, HO JAONYCKalOT ABYXXOAOBOe HCHOJHeHHe (4/2). 3.xBec TpyOHOH CHCTEMbl YKasan BMeCTe C BOAAUON KaMepoH, HO Ges BOABI.
© 4 Jlapna xoHgeHCATHON NJIEHKH — PacCTORHRE MEXAY ABYMS PachOJOXKEHHBIMH ADYF NOA APYFOM NeperopoAKaMu.



Bemmmina yaeasiioro teiaonoros notoka B rentooOmeliike mo $hop
MmyJde (6-12)

g=1770-64=113 000 xxaa/a®-u,

rne 64 — cpeansa sorapugMuyeckas passHocTb Ttemneparyp, °C  (Omuia
NOjicunTaHa paHblie).

Temneparypa crenkd TPyOH €O CTOPOHBI TPEIOINErO TeNJOHOCHTEeNA
noAnnTouHoll Bk 0o ¢opmyae {6-13)

113 000
. Goe
1550 -

(et g7
<
To ke co CTOPOHBI HArpeBaeMoro TEILIOHGCHTENA (CHIPOSi BOIb) 1O
popmy.ae (6-14)

113 000

CBID —_ o
(59 — 18,5 4 g =g = 38,3° C.

3uaucnne kpurepusa Ilpanatas Pre npu cpeiHnx temmeparypax Ten-
Jonocuteaed ¥ crelox Tpyd npuHuMaem no tadn. 6-1:

PrfP = 9,05, PriP — 2,9, Prlia™® —7 44, Pria'P — 455,

pyrb \ 92 9 05 \0,25
u =22 =0,915
PrlP 2,9

I AN TR
T , ,
— = =1,13
narp (4 55) e
Pr; )

ﬂGﬁCTBIITCJIbeIe aHaiuenua:

a;=4550-0915=4160, a;=5700-1,13=6440 kxar/u?-u

1
K= i .002 i .00005 = 1785 wwaa/m?-y.2pad.
7160 T80 Tou0 T2

- 2pad;

TpeGyeMas noBepXHOCTH HATpPeBa Ten0OGMEHHHKA
1,30-10° y
== lm: 11,4 M=,

Taxum 06pasoM, HpHHATbIE K YCTAlNOBKe TEMI0OOGMEINHKH YIOBICT-
ROPAIOT YCAOBHAM HX paGoThl.



Fnasa ceaumas

OCHOBHOE OBOPYNOBAHME 121, U NPOMBILLNEHHbLIX
KOTEJIbHbIX

7-1. DHEPFETUYECKHME NAPOBLIE KOTNLI

B nacrosmee mpemst naporypORIUILIC SJCKTPOCTAIGHT
NPOMIPEANPHUATHI, KaK NpPaBHA0, o00OpYAYIOTCS 3HeprerH-
UeCKHMH [1apOBBIMH KOTJIaMH Ha jaasigeHue 100 u 140 ar
(abc.) c neperpeBom napa 540 u 570° C. Korasl n1a cpenuue
napamerpst (40 ar, 440°C) npuMmeHsIOTCT B €IHHHUHLIX
cayuasix npu pacmupernuy HeGospiunx TILI.

Ha 3tn mapamerpbl mapa oreuecTBEHHAs TPOMBIILJIEH-
HOCTb BBLIYCKAET CEPUI0 3HEePreTHYECKMX MAPOBLIX KOTJOB
no 'OCT 3619-59. Bce KOTJIBI 3TOM CEPHH H3TCTOBJISIOT
C eCTeCTBEHHOH NMDKYJAALMEH ¢ pPas3BUTON paAualUOHHON
MOBEPXHOCTBIO HAarpepa M IapoireperpesareseM, obecneuu-
BAIOIKM TOJIEPKAHNE TeMIepaTyppl mapa Ha 3aZaHHOM
YPOBHE C TIOMOIIBIO perynstopa leperpesa.

Koraetr Beicokoro pasiexus (100 ar) uMeioT kaMepible
KpalHpPOBAHUBIE TONKH, HpeAHa3HaueHHble Aas (pakeablo-
ro CXKHIaHHsi TOIUIMBA, BBOAUMOIO B TONOYHYIO KaMepy JH-
00 uepes3 ropenku TypOyJeHTHOro THIA, Aubo yepe3 aMOpa-
3YPBI IIAXTHBIX TOIMOK. 1BEPAOE TOIJIXUBO MOAAETCs B KOTE/
B BHJE YroJbHOH NBLIH, & KHAKOE TOIIUBO — B pacHbliel-
HOM BuIe. 3a napoleperpebarejeM paclofoXKeHa lIaxrd,
B KOTODPOHl pa3MellleHbl KOHBEKTHBHBIE ITOBEPXHOCTH Harpe-
Ba, HCIOJB3YIOUIHEe TEIJIO OTXOAAIMIHX Tra3oB HaporeHepa-
TOpa — BOIsHbIE 3KOHOMaH3ephl M BO3AYXOMNOOrpeBaTend,
ABJSIOUIHECS OPTaHHUCCKH CBS3aHHBIMH 3JIEMEHTAMH KO-
TeJIbHOro arperata. KoTabl cpeinero naBjeHHst BhINYCKAIOT-
cst ¢ QrakeJbHBIMH H CJOEBbIMH TONKaMH.

Ila puc. 7-1 npeacras/iena cxemMa COBPEMEHHOrO KOTEJb-
HOro arperara — naporeHeparopa. Takue KOTJ/Bbl BbIMTyCKa-
1oTcsl Ha npou3sogdrensHoctH 220, 160 u 120 /4. Korer-
pYKOUsT KOTJa, a4 TakikKe rabapHTHble pa3Mepnl ero B 3da-
UUTEJNBHON CTeNMeHH 3aBHCAT OT BUAA TONJHBA, AJisi CIKH-
raHusi KOTOPOTO OH NpeaHasHaued. KoreqabHbie arperathbl A
CXKHUTauus yris, rpedylonine 60JbIINX TONOYHLIX 00BEMOB H
CHelHaNbLHBIX YCTPOACTB JJid LIJaKOyAaseHHs (MjIaKoBLIe
BOPOHKH ¥ LIJ1aKOBble KaMepbl), IO BBICOTE 3HAYHTEILHO
NPEBOCXOAAT KOTJILI, CKHTalOLlMe >KUIKOe TOMJIMBO HJH ras.

Ha puc. 7-2 npeacrasien paspes KoTia BHICOKOFO JAaB-
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Tonnubo
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!

Nap

Puc. 7-1. TlpuHuunuaibpHad cxeMa Ko-
TEJBHQOrQ arperarta ¢ eCcTeCTBEeHHON
UUPKYISULUei.

1 —ropesika; 2~ TomouyHas Kamepa. 8 — Xo-
JNoAHad BOPOHKA:; 4 — UlJaxkoBaa waxrta; 5 —
3KpaBbl; 6 — decToH: 7 — naponeperpena-
Tenb, 8§ — sKoHoMal3ep: 9 -~ BO3NYXONOAOrDE-
Bareab: 10 — GapaGaH KoTaa: I/ — CIVCKHBIE
TPYOLI; 12 — KOMMEKTODBI; 13 — 3070VJIOBH-
Tesb: 14 — ppIMOCOC; /5 — RYyTLEBOH BEHTHJA-
TOpP; 16 — onyckumie TPYObI: 7 — HMXKHRIY
KOJIEKTOD TOMOYHBIX 3KDPaHOB.

2

lazsr
s

1l

-

S o e e —




26,76

—
&f Qﬁ“r | A 22,70
[ L By 2100
i
{"”,
i
i |
LJ‘ | ]
hl”} | i
|
|

54286 - Y4774

Puc. 7-2. Tlpogoabubill pa3pes KOT/1a BLICOKOTO 1aB-
jgenns 160 r/4 Tuna BK3-160-100'M ¢ rasomasytroft
TOTNKOH.
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e 7605
IMponoabHblit

7-3
160 7/¢ tuna BK3-160-100¢ ¢ mnblieyroasto

Puc.



JeHHst naponpousBojuTenbHoctbio 160 7/4 ¢ Tomkoit juad
CAKUTAHUA rasa uan masyra, Ha puc. 7-3 upeacrasaed Ko-
TeJ TOH 2Ke [1apONPOH3BOAUTEJBHOCTH C TOIKOH AJA CHKU-
rasysi nblaeyrogapHoro tomauba. IloxasanHble Ha pHCyHKax
pasMepnl KOTJIOB IO3BOJSIIOT HPOU3BECTH CPaBHEHHE HX
raéapHToB.

KoreabHble arperaThl CpefilHX TapaMCTPOB lLla mapa-
meTplt 40 ar n 440°C BHIYCKAOTCS Ita ITApoNpPoH3BOAl-
Tedabiaoctn 39, 50 u 75 /4. KoucTpykuus 5THX KOTJAOB JIPitH-
IUIHAJBHO HEe OTJAHYAeTCsl OT KOHCTPYKIMH KOTJIOB BBLICO-
KOTO JaBJEHHS.

Ha puc. 7-4 npepncraBscH paspe3 KOTe/bHOIO arperata
CpeJHHX IapaMeTpoB MapoNpOH3BOAHTENBHOCTbIO 50 7/t
C TONKOH AJS CXKHIAaHWA IbLJIeYroNbHOro TONJHMBA, a Ha
puc. 7-b — obwuit BUA KoTJ1a 75 T/4 ¢ IIaXTHOMEJbHUYHOH
TONKOM A5t cxkurauusi 6yporo yras. Koriel cpeinnx napa-
MeTpoB B OOJBIIMHCTBE HMEIOT TakXe KaMepHble (axesb-
HBIE TOMKH; HECKOJbKO THUnopasMepoB ux (rabsa. 7-1) Bb-
NycKarmTcss ¢ TONKAMH [Js CJ0eBOTO CIKHUTaHHSl TOMJIUBA.
B xauecrBe npuMepa Ha puc. 7-6 mokasam oOUIiAfl BHA
KOTJIa ¢ TONKOH JJS CJAOEBOTO CXKHIAHHS.

DoJjiee nmoapo®io o KOHCTPYKUHH HAapOBBIX KOTEJIBHBIX
arperatoB cm. [JI. 36].

7-2. NTUKOBBLIE BOJAOTrPEMHBLIE KOTHbI

Boporpefiable KOT/ABl HAa NPOMBILIJIEHHBIX NapoTypOUH-
HBIX 3JeKTPOCTAHIHSAX, KaK MpaBUJO, HCIOJb3YIOTCA MIJs
INOKPBITHS NHUKOBOH YacTH TelJIOUKANMOHHON HAaTPY3KH.
B orhenbHBIX cAyuasix HAa CTAHUMAX, He HMEIOMUX TypOHH
¢ TenaodUKaUMOHHBIMKH oTOOpaMu napa uJd He pacnoJa-
ralIHMH JOCTAaTOUHBIM KOJIMYECTBOM 3TOr0 Napa, BOLO-
rpefiibie  KOTJbl TOKPLIBAIOT  YaCTHYHO WJAH TIOJHOCTBIO
OCHOBHYIO YacTb TEIJIOBOH HarpysKH,

B nacrosimiee BpeMs 3asosamMu CCCP usrorasiuzaior-
cd BoJOrpelHble KOT/bl, XaPaKTePHCTHKH KOTOPBIX NpHBE-
pennl B taba. 7-2. Korawt [ITBM Brinyckatorcs na 100 u
50 I'kaafu GamieHHON KOHCTPYKIMM ¢ PakeJbHBIMH Ta3oMma-
sytupiMH TonkaMu. Korea IITBIT takxe Gamennsiii oamo-
XOLOBOH KOHCTPYKIMHU ¢ (haKeJbHOI mblieBOH TOMKOH, 000-
pyAoBaHHON IIaXTHBIMH MeJbHHMI@MH C MPOXOAHBIMH cefia-
patopamu. Koren paccudtal wa cxkuramde B HeM

NbITH - MPOMNPOAYKTa  KaparamiHHCKHX yrieil (Q) =
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Puc. 7-4. [lpogosbibil paspe3 KOTJa cpejHero AabieHus 50 7/4
tina K-50-40 ¢ nbineyrosbHofi TomKofi.
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Puc. 7-5. OGwufi BHA KOTJa cpefiHero AapBienua 75 T[4 THma
BK3-75-39®bB ¢ 1waxTHOMENLHHUHON TONKOH.
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=4 500 kkaa/ke), a TakXKe JPyrdx KaMeHHBIX yrjei ¢ Bbl-
xodoM Jetyuux Beime 25% m Baaxnoctoio po 139%.

Ha puc. 7-7 npencraBaen oO6umuit BHA BOXOrpeiloro
KoTsia OameHHol kKouctpyknuu tuna [HTBM-50-1 gaa cxu-

2615 2135 {850 e
4
12600 /’Lq
T
| U
~\LIUO
0
10797: =
,l
! I
i I =
)
i
NBY A B 117707 ko-
_H~:/§ mesb~
3H l . HOU
7900

T 7 | g 2280 | 2280

Puc. 7-6. Koten cpeamsero masJeHHd CO CJA0€BOH Mexawi-
YecKOH TONKOH /it CKUTAHMA YIS,

ramus rasa uam Masyrta. [Ipu cKHramMM B 3THX KOTJaX
IIPUPOAHOTO Trasda MeTaJj/uuecKas AbiMoBasg Tpyba MoXer
VCTaH2BJUBATLCS Ha KOHCTPYKIMHM KOTJa, KakK MOKA3aHo
Ha puc. 7-7. B cayuae cxkuranus masyra, 0coOeHHO BBHICO-
KOCECpHHCTOTO, YCTAaHOBKA Ha KOTJAaX MCTAMAUYECCKHX JIbI-
MOBHIX TpPy® He pekoMeHayercsi. BceJjeAcTBHe cepHHCTOH
Koppo3nu 3t TpyOul HC TOALKO caMy OBICTPO H3HAUINBA-
I0TCAA, HO M CIOCOOCTBYKOT KOPPO3HH IOBEPXHOCTEll Harpe-
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Puc. 7-7. Bamennbil rasoMasyTHbii Boaorpefiunifi Kored
tuna [1TBM-50-1.

1 -— G6oroBuie sKkpaun; 2 — GpONTOBOR 3KpaH: 3 — 3anuull SKpaH:

4 — KOHBEKTHBHBIE UOBEPXHOCTH: & — ropenku; 6 — Merajaunueckas
RpiMOBaf Tpy6a.
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TaGauua 7-1

‘dHepreTHUecKHe NAPOBbie KOTIbI A NPOMbILACHHBIX
3JeKTPOCTAHN UM, H3roTABJIHBAEMble O0TeYeCTBEHHLIMH 3aBOJAMH
no I'OCT 3619-59 (tun E)

3aBOX- H3TOTOBHTENB
H THI KOTJ]a

AHTENBHOCTD,

Tlaponpousso-
mfu

Bpa rtonauea
pacyeTHLI

Tull TONKH

Kotawl ¢ pagounmu napamerpamp  p=:100

3u0, IIK-14

To xe, TIK-10-2

» » HK-10ITP
» » [IK-1001-2
TK3 TII-10*
To we TII-13A
» » TII-13B
» » TI-13b
. » TI-14A
., » TII-16%
» » TII-45A%
. o TI-47
» » TTM-151A; B
TrM-151B

(nns ceficmuye-
CKMX YCJIOBHH ©
C BEIHECEHEBIM
BO3/lyXOTIOAQTpe-
BaTeseM)
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220

220

220
220

220
220

220
220

220

220

220

220
220

220

[Tpupoarmil ras

Masyr

Jlomeurslll ras

Hpa-6oposut.cxuii
WM uelsCHECKUA
O6ypuifl yroin

BorocJ0BCKuii  yrodb
Ipupodrnil ras
MasyT

KameHtblii yrosib

[leuopckuil  yroiib
(uHTHRCKH)
Iloreuxnit Tomuit

yrofab
Kameneble yrim
To xe

KokcoBbii 1 gomen-
BBIA Tashl
Kamenublii  yross

AL

Macyr

Bypee yram
JlOMEHHBII ¥ KOKCO-~

BBIH Tasbl
Kamennpifi yrosn

JKuBaCTY3CKu Ka-

MEHHBIH  yroJb
Alll
[lpupoasel ras u
Mas3yT
To we

am, t,.,=540°C
Daxenpuas

”

»

®Gaxeibnas ¢ Typdy-
JNEHTHBIMH TOPeNKaMH
UIH INaXTEOMEIbHHU-
HBIMH TOIKAMHE

To we

®Dakeibpas

»
DakenpHast ¢ TYpOy-

JIGHTEBIMH FOPeJKaMK
To wxe

» ”»

Dakenvrast ¢ Myden-
HBIMH TGPeJKaMH

Dakesbuasn

To we ¢ 1ypoyaent-
HbIMH TOPENKaMH

To e

Dakenvnas

Pagesbras WAXTLO-
MeJbHUYHAS

Dakenpras

®akensras ¢ Typoy-

JEHTHHIMH TCPeNKaMu
To xe

»

»
Ddaxesbuas

To xe




[1podonrscenne maba. 7-1

P
55
3aR0A-H3rOTOBUTE D gf; Bra tonamsa Tun Tomka
H THI KOTAA £ g pacdeTHoIH
FEI
ERE
TK3, TII-152A 220 | Uujppitckne jmrnntet | PakesbHag niaxTho-
MeJIbHAYHAS
» » III-155 220 | Mnawméckue KaMen- | Pakesbmas ¢ Typéy-
HBbIE YIJH JIEHTHBIMH TOPEJIKAMH
BK3, 220-1000 220 | Kamennble yriu To e
Bypeie yrau Dakesnbuast WaxTHO-
MeJBHAYHAS
@pesepubtit  TOPD To xe
To xe, 160-100® 160 | Kamernne, Oypue, | Paxemsnas ¢ 1ypoy-
toue yramu Alll|  nenTueIME ropeskamu
WK 1AXTHOMENbHMY -
Hasn
To e, 160-100I'M | 160 |Ta3, masyr Dagenbnas
. » 120-100TM | 120 | To xe To xe

MpumMmeyanwe. Ha napamerpsr 140 am u 570 °C
TaraHporckuM B DBapHay/JbCKHM KOTJ/IO3ABOJAAMH BollYCKAOTCS KOTJbl MPOH3BORAHTEN] o=
HOCTbIO 420, 320 u 210 m/4 ¢ PpaKeabHBIME TONKaMy A7 CXKHATrAHUS rasa, MasyTa H yrad.

Korabl, oTMededHble * CHSTH C NPOH3BOACTBA B 1968 r.

Ang npombiulienHerx T

Koranl ¢ paGounmu napamerpamn p=40 am, f,,=440° C

Bea K3, BK375-9b

To we, BK3-75-®b

JK. 1.
» » KM-75
, ., BI1-50-B
»  » I'M-50-1
. » T-50-40
s » K-D0-40
, , B-50-40
Bea K3, Br-35
fo we, BM-35
., K-35-40

(Gnounsiit)

. » D-35-40 (ms
CeNCMUUHOCTH

7 GaaioB)

75

75
75

50

50
50

50
50
35

35

35

Kameunsie, Gypore,
rouine yrau n Alll,
JIMTHHUTHI

AUl u Toumi yroje
{"a3, masyr
HpepecHass Kopa
Bypeie yrau

All, rowne yriu

las, masyr
Dpeaepuriit TOPH

KamenHplil yroaib
Byprili yrons
las

MasyTt

Kamenuptii yrosnn

Bypeiit yroan

Dakenbnas ¢ Typhy-
JIEHTHBIMH TOpEeJKaMu
HIH IAaXTHOMEJNbHHY-
13

Kamepnas, ¢akeabHas
C MHUIKHM IIJTAKOM

DaxesbHas

CaoeBast

dagenuuo-cioesas

DakenbHas ¢ TYpGy-
JeHTHHIMH TOPeNKaMu

Dakenpuas

Dakenbnas maxTHO-
MeJbHUYHAS

®akenbuasi ¢ Typby-
JIEHTHBIMH TOpeJKAMH

Dakeabnas mWAaxXTHO-
MeJbHHYHAA

dakenbnas

To xe

dakenpuas ¢ Typoy-
JNEHTHHIMH TOpeKaMU

To xe
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[1podoascenne mada. 7-1

<3
55
3aBOJL-H3TOTOBHTE b E; Bua Tomiusa
H THD KOTaa EO:‘E pacyeTHsL Tun ronku
SE2
oRE
ben K3, C-35-40 35 | Cnaren PakenbHasn MaxTHO-
MeJdbHHTHANA
» n» TC-35y 35 | APUI, ACHI, AC Cacesas ¢ YLIP
8 0004 550
» = TC-35y 35 KameHtbie 1 6ypole | Pakeabro-cioesas ¢
yram HILP 6500 <4 550
» » 1T1-33y 35 | BorymGaesckue Ka- | Pakeabuas co cpeiue-
MEHEBIE YIJH XOJHBIMH MeJbHUIAME
» » TT1-35y 35 | Kameunble, Gypsie DagenbHas mAXTHO-
yIaM, (icesepHbri MeJbHUYHAS
Topd

TMpuMeyanue Hsroresitenne KOTI0B NpOU3BOAHKTE IBHOCTL'O 220 m/4 KoicT-
pykuan 340 B mepuod ¢ 1957 1o 1939 r. Oyaer nepegano BapHayIbcKOMY 3as0LY.

Ba KoT/a BcieAcrBue KoHAeHcaumun SOs; U BOASIHBIX MapoB
lla OTHOCHTEJDbHO XOJOZHOH NoBepXxHOCTH TpyOH. CTekas
no 1py0be, cepHas KHCJOTA nonajaer Ha TpyOnl KOHBEKTHB-
HOFO Nyuka KoTa W pasneflaer HX.

B cayuae caxuranust B Bogorpefllitix Kotjaax OdileHIIofn
KOUCTPYKIIHH MasyTa TdAra AOJKHA OCYIIECTBJATbCA ¢ IO-
MOIIBIO ONHOH Kese300eTOHHON ABIMOBOH TpyObl, ycTauas-
JuBaeMoil Ha rpynny kotaoB. Ilpu pabore BoRorpefusix
KOT/IOB Ha o6myw TpyBy ¢ HNapoBBIMH KOTJamu Tpebyercs
yCTAHOBKA JABIMOCOCOB (IO ONHOMY Ha KOTeJ).

HeobGxonumptii Assi TOpeHHst BO3AYX MOAdEeTCSl B KoTed
yepea TOPEJKH HHANBHAYAJbHBLIMH BEHTHUAATOPAMH, YMCJIO
KOTOPBIX paBHO 4HcaAy ropenox (puc. 7-7). Bogorpeiinbie
KOTJIBI CHafKal0TCAd aBTOMATHKON 3/MeKTPOHHOrO THIA, KOTO-
pas moaaep KHBaeT 3aJlaHHOE 3HAUEHHE TeMIlepaTyphbl BOMbI
11a BBIXOJe ¥ HYIKHOE COOTHOMIEHHE TOIIMBO — BO3AYX. Pe-
ryJHpoBaHie Harpy3kH KOTJIOB IPOH3BOAUTCA OTKJIIOYEHHEM
HJIH BKJIOUEHHEM TOpEsoK, a GoJjiee TOUHAs MOAPErYJHPOB-
Ka — nofauefi TOMJMBA Ha JABe NOCTOSHHO paboTamllie ro-
penku. ITogpo6GHee O KOHCTPYKHHH BOAOTpeliHbIX KOTJIOB
cm. [JI. 9]

TemnepaTypa ceTeBoll BOAbLL Ha BXOAE B KOTEJA He HOJXK-
Ha ObiTh nuke 60°C npu cxuranuug raza u 100—110°C
NPy CXKHTAHUH BLICOKOCEPHHCTOrO MasyTa I10 YCJAOBHIO Hpe-
JOTBpallenust KOppo3un nosepxuocteil Harpesa. Koanuect-
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BO Boabl He JoJiKHO ObITh MEeHbIle 3aJaHHOFO B TabJl. 7-9.
YKa3aHHBI{l peXuM MNOAHEPXKHBAETCH C MOMONILIO PEIIHPKY-
aauonnbix pacocos [JI 15]. )
Ha pic. 7-8,a 1 6 npeJACTARICHB ¢XCMbBI IIHPKYJIAIHH BO-
JIBl B KOTJIC: UETLIPCXXOA0Basi — jJisi paboThl 00 OCHOBIOMY

pexRHMY M JABYXX0J0Bas — AJdd paboThl MO MHKOBOMY pe-
KHMY,

1 I
, Mn—§./{ p
- E)
Vi

4 v/
% 4'
J
[
L } f,*’ 71 @’3
L ) s
1 4
4

a) 6)

Puc. 7-8. Cxema wipxyagmun kotaa [TTBM-50-1.

@ -- UPH OCHOBHOM peAHMe; O -~ IPH 1IHKOBOM pexume (oGo3HaueHHs Te XKe, WTO
® na puc. 7-7).

B ocHOBHOM peKHMe ceTeBasi BOJda M3 TeJIOCETH MOI-
BOJIHTCS] K (POHTOBOMY KOJIEKTOPY KOHBEKTHBHOH 4aCTH 4
H OTBOAHTCA B TENJOCETb H3 3aJAHEr0 KOJJIEKTOPA KOHBEK-
TUBHON YacTd KOTJa, CoBeplias yeTbipe I0C/eH0BATENbHBIX
xo1a. Huxunfi xoajiektop OOKOBBLIX 3KpaHoB I pasjenen
BUYTpPeHHEH meperopoakofi.

B nukoBoMm pexuMe ceTeBasl BOJa nojaercs AByMs Na-
paieabHbIMH NOTOKaMH B 002 KOJJIEKTODA KOHBEKTHBHOM
yacTH KOTJa, @ OTBOAHTCS H3 ABYX KOJJIEKTOPOB OOKOBBIX
skpanos. [lepexon ¢ ogHOl cXeMbl HA APYTYIO OCYLIECTBIA-
eTCsl MyTeM yCTAlOBKH 3arJyLIeK, IOKa3aHHBIX Ha cXeMax.

Jns nmepHOZHUecKONl OYHCTKH KOTJIOB OT HAPYXKHLIX OT-
JomeHnii Ha KOHBeKTHBHBIX TOBEPXHOCTSIX HATPEBA B BLINY-
cKkaemplx OGanlCHHBIX Ta30MasyTHbIX KOTJI4X [PHMEHAETCSH

13 0. I1. Conosnes 163



Boaorpet

Homnnaasnas
Tun xoraa* Ton:ineo 34BO/L-H3TOTOBHTC b Tenﬁggggggsg?n-
I'varj4
[TTBMP-100 las, mazyr | Builckuii KoTenpupiil 100
[TBM-50-1 To we Hoporo6yKckuit 50
KOTEJIbHbIH
ITTBM-30 MasyT To xe 30
TBI'M-30 las, mazyr . m 30
ITTBII-100 Kamestbit yrose| Bufickuii koTesbublit 100

* CorsacHo pekoMengauusayM BTH [JI._54] GaureHubie KOTabl NpH padoTe Ha BBICO
cXeMe H TeM1e€PAaTypa BOALI Ha BXOLe AOJKHA ObiTh He Huxe 110° C.

** B uMCIHTEJe yKa3aH pacdeTHblH picxol [soawl mpH paboTe KoT/a B IIHKOBOM
paSoTe KOT/a B OCHOB OM peKHMS (4eTbipexxOAOBasi Cxema), NOAOrpeB BCAn OT 70

0oOMBIBKA HUX ropauyefl ceTeBoH BOJO#, oTOHpaeMoOli Tepel
KorTsoM. O6MbIBKA KOTJIOB A0JIKHA TPOH3BOAHTLCA 1—2 pa-
3a B nexeao. llpopoamunrenbuocTs oOMbIBKH 15—20 mun
¢ pacxonoM Boabl 30 #%/4. KoHCTPYKIMSI 3THX KOTJIOB npe-
JlycMaTpuBaer creuHadbHble yCTpoHCcTBa AJAA OOMLIBKH HX
ropepxHocteit Harpesa. [IpoMbiBoUHbBIe BOJLI HMEIOT KHCAYIO
peakiuio, Mo3ToMy mepex cOpOCOM B KaHAJH3ALHIO 00s13a-
TejbHa HeHTpaJN3alusi WX H3BECTHIO.

B Tonmku BojorpefiHbIX KOTJIOB, HE HMEIOUIHX yCTPOHCTB
IJ1s1 OOMBIBKH HOBepXHOCTeH Harpesa BoaoH, mpu pabore
HX Ha CepHHCTOM Ma3yTe (OCHOBHOe TOIJIMBO) JOJIKHA
IIPOM3BOJAHTBLCST MpHcAJika MaruesuTa, KOTOPHIH yMeHbUIAeT
JIAIYYecTb OTJOXKeHHH Ha Tpybax Koraa u obJervaer yia-
JleHHe ux Apobnlo, u3 pacuera 0,4 xKe marHesuta Ha 1 T
cxkuraemoro Mmasyta. Cxema mojaud MarHe3Hra B B0JO-
rpeiidble KOTJBL NMpepacTaBjeHa Ha puc. 7-9.

Korant TITBM-30 u TBI'M-30, npeacraBiaeHHble Ha
puc. 7-10, nmetor [1-o0pasnyio xomnonopky. Ilepsuii u3
HUX paccYUTaH Ha CXKHraHHe TOAbKO Ma3yTa. Bropoi mo-
Ker paboTaTb Kak Ha MasyTe, Tak H Ha rase. KoHCTpPyK-
THBHO OHHM COCTOSIT H3 [IBYX CMEXHBIX BepTHKAJbHBIX HIAXT
(mepenned W 3anHeil), pasieseHHBIX KHPIHYHON Mepero-
poakol. Ilepennsasi skpanupoBaHmas maxTa sIBJISETCS TO-
MoyHo# KaMepoH KoTJ/a, a B 3ajHEll UIaxTe pa3MeilaloTcs
KOHBEKTHBHBIE NOBEPXHOCTH HArpeBa H NOJ HAMH OyHKEp
Apo0eoUHCTKH ¢ BBIXOAHBIM Ta30BbIM naTpyOKoM KOTJA.
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Tadcanupma 7-2

Hble KOTJHhI

MHuUHHIMAMBHO JONyCcKae-
TeMuepaTyl)a BOJLLI, MbIif IIpOIYCK BOADMY,
Pasouee PacueTnhil ~ n3f
2B TeHHe PACXOL BOIH,
BOAH, G M3 r® TNugosn#t | Ocrosroit
Bxoa Brixoa pexnM PeXHM
20 2 140/1 235 104/70 150 1 500 750
20 1 200,620 105,70 150 1 000 500
20 370 70 150 — 300
20 370 70 150 — 300
25 2 140/1 235 104/70 150 1500 750

KOCEpHHCTOM Ma3yTe B OCHOBHOM peXHME [0 7XKHbI BKJIWOUATLCA 110 JBYXXOLOBOIi

pexuMe (ABYXXOLOBAs CXeMa), noxorped soasl oT 104 50 150° C, g snanMcHATe e — IIpH
ao 150° C.

3agHuil 3xkpaH TonkH B BepxHell uactn olpasyer ¢ecton,
yepe3 KOTOPBIH NPOAYKTH CTOPaHHUS BLIXOAAT B KOHBEKTHB-
Hyo maxTty kKotsa. Kor/ibl paboTaioT ¢ HCKYCCTBEHHON Ts-

10

N\
~
Qo

| I |
Ha women N22

©
pe \d
%o
(-]
o
° o
Ha romen Med w

Puc. 7-9. Cxema momaul MarHe3WTa B TOMNKY KOT.ja.

! — aBTOUEMeHTOBO3; 2 — LHKMOH; 3 — pacxodunit 6yukep: 4 — mnbep: 5 — nura-

TeaL; 6 — BO3AYXONPOBOL® OT BEHTHJISATOPA HAH KOMIIpEccopa; 7 — KpaHbl Mydro-

Bue; § — TpyGONPOROABI AJs NMOLAYH MarHe3uTa B KOTABI: § — JIOYOK B Bepxlief
YAaCTH TOUKH KOTJa; I0 — Tonka KoTJa,

rofi. Ha xaxkawlii KoTes yCcTaHaBJAHBACTCS MO OXHOMY Mbi-
MOCOCY AByCTOpOHHEro BcachiBanust Ne 13,5. Jlaa nomaun
BO31yXa K ropejkaMm Ha KaXXABIH KOTeJ yCcTaHaBJIMBAETCS
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Puc. 7-10. I1-o6pasubiii MOAePHH3NPOBAHHBHI BOAOYpPEfHbIl
koren kKouerpyKuumn [IKK rtpecra Lientposnepromonrtax
TCHJIONPOU3BOANTEABHOCTRIO 30 ['Ka./u4.

1 -~ 6oxoBLle IKpauu; 2-— dpoHToBOll 3dKpaH; J-- 3aAHHI  3KpaiL;
4 — 33,’1}{}”‘1 IKpait KOHBEKTHBHOI HEaXxThl; 5 — KOUBEKTHBHLIE HAKEe-
Tbl; 6 — GOKOBOH 9Kpal KOHBEKTHBHOH INaXTbl; 7 — HHXHHe KOJ-
JEKTODHI; 8——BeDXHHG KONMJEKTOPLI d)DOHTOBOI‘O U 3aJHero 3Kna-
Hos; 9 — apobeoducria; 10 — OTBOABI OT B3DHLIBHLIX KJALIAHOB;
7] — ropeaxH.
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no ABa AYTbeBuX BeHTHAsATOpa Ne 12. Ouncrka kotsa ot
OT/JIOXKEHHH NPOAYKTOB CrOpPaHHs! NPOH3BOAUTCH He OOMBIB-
Ko#, a ApoOblo, AJs Yero Koten cHabxeH ApoOeoUHCTKOM.
Korstel 3TOH KOHCTPYKLHHM HMEKT KOHBEKTHBHBIH yYacTOK
¢ warom Tpy06, OOABILNM, YeM B GalleHHBIX KOTJAaX, 4To H
00yCJI0BINBAET BO3MOXKHOCTb INPHUMEHEHHA IJIsi HHX JpO-
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@ 0061
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Puc. 7-11. CxeMa 1UPKYJAUHH MOJEPHH3HPOBAHHOIO BCAOTPEHHOrO KOT-

na 30 I'kaa/u (o6o3mavenust Te ke, uto H Ha puc. 7-10).

feouricTkd. BBox B KoTen marhesurta ofsizaTesieH (CM. LHI-
me). Kosndyectso BoAB, NpPOXoAsilliell  uepes KoTesd, He
NOMKHO OBITh MeHbIIe yKazanHoro B Ttabg. 7-2. Koten
HMeeT NPsIMOTOYHYIO CXEMY JABHKEHHs BOIbI, TIpeAcTaBJICH-
nywo ua puc. 7-11. Ilpu oTonutesbHOM pekHUMe NOTOK BOJbL
HMeeT B KOTJe JAecATb XOLOB: NATL NPH ABHMKEHHH BBepX
H IISThb NP JBUXKEHHH BHHU3.
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Puc. 7-12. TennoBas cxema typ6uunt tuma IIT-50-90/13.

I — 1ypGuna TNapopasi; 2 — KOHIeHcaTop: 3 --—rewepartod: 4 — Bo3byaurean, 5 — razooxJaluTenb; 6 -— oxJaluTedb BO3-
Gyautensn; 7 — 3KEKTOP OCHOBRON; 8 — 3¥exrol nyckosoit: 9, I8, I/ w J2 —pojorpepateny HH3KOro Janienus, 13, (4
H [5 — MOAOr'PEeBaTeNH BhICOKUTO AaBJEHHA: I6 — rojorpeBaTeab CAJbHHUKOBLIA: [7 — cTONOPHBIR KmanmaH; [8-— KoHJeHCaT-
HBlfl Hacoc; {9 — cauBHON Hacoe; 20 — Mac/QOXJagUTedb: 2/ — CAJbHUKOBLIH OXJaJHTeNb C 3KEKTODPOM.



7-3. NAPOBbLIE TYPEMHbDI

Ha coBpeMeHHbLIX NpPOMDILIJIEHHBIX INaPOBBIX 3IJACKTPO-
CTAHUHKAX HCNOMAL3YIOTCST TYpOOreHepaToOPhl MOLIHOCTLIO 10
100000 k8T ¢ mapametrpamu jgo 130 ar, 565° C cooTBeTcTBEH-
HO ycTaHaBJHBaeMbIM koraam (cMm. § 7-1). TypOunst u3-
rOTaBAHBAIOTCS  OTEYECTBEHHON  NPOMBILIJIEHHOCTBIO 1O
I'OCT 3618-58. Ha mapamerpet 130 ar u 565° C paa T21]
BBUIYCKAIOTC  TypbuHsl MomHocTeio 100 Mser  ruua
T-100-130 c rennopukanronneiM oT6opoM napa 0,5—2,5 ar
n tuma P-100-130 ¢ nporuBonaBaeHueM 15 ar; MOIHOCTBIO
50 Mer tuma P-50-130 ¢ nporuBofasieHnem 13 aqr, THIOB
[1T-60-130/13(7) n T-50-130.

Typ6unel Ha napamerpbl 90 ar, 535° C u 35 ar, 435°C
MOLLHOCTBIO 0 60 Msr BblmycKalTess B Tpex Monubuka-
HHAX:

[IT — KonzeHCAMOHHBIE C TIPOMBIIJICHHBIM W TeNJ0(U-
KaHoHHBIM oTBopoM; [1P — ¢ nporusoaasjeHneM W 1npo-
MBIIJIeHHBIM 0TOopoM; P — ¢ npotuBoaaBienneM. Xapaxre-
pHCTHKA UX JXaHa B Taba. 7-3.

Ha puc. 7-12, 7-13 u 7-14 npejcrasicHpl TCIJAOBble CXe-
MBI TypOOYCTAHOBOK, XapakTeplible AJf  IepPCUHCACHHBIX
THIOB.

Cnenyer obpaTHTh BHEMAHHE HA TO, YTO TYypOHHLI THIA
«p» (puc. 7-13) BoinyckawoTca 6e3 pereiepaTHBHBIX TOL0-
rpeBaTesicll NHTaTeabHON BoAbl. IIpH ycTaHOBKe 3THX TYp-
6uH HeoOXOAUMO NpeAycMaTPUBATh YCTAHOBKY MOAOrPeBa-
Tesefl BBICOKOTO [aBJjeHHsl OTAeNdbHO (cM. ra. 3).

Pacxon csexero mapa TypOMHAMH 3aBUCHT OT pasBH-
BaeMOH HMH 3JEKTPHYCCKOH MOIIHOCTH H 3arpy3Ku pery.i-
pyembix 0160poB mapa. s ompeneseHHsa 3THX pacxoioB
IpPH 3aaHHBIX PEXHUMaX CJAyXKaT TaK HasbiBaeMble AHATpaM-
Mbl DEKHMMOB, COCTaBJisieMble 3aBOJaMH-H3TOTOBUTEASAMH
ryp6un {JI. 17].

Ha puc. 5-2, 5-4 u 7-15+7-20 npuBegeHnl Takue jua-
rpaMMbl JJs TYpOHH NpPOMBIIIJIEHHBIX 3JeKTPOCTAHIHE Ha
rrapaMerpbr 90/535 n 35/435.

OreuecTBEHHON NPOMBIIJIEHHOCTHIO BLIIYCKAOTCS TaK-
JKe TypOOoreHepaToprl, aHAJOTHUHbIE PACCMOTPEHHBIM, MOIIL-
nocrelo 6 Mer na mapamerpnt mapa 35 ar, 435°C. OanHako
YCTAHOBKA TAKMX MAIUWH, KaK OTMeuaJoch Beille B ra. 3,
KaK npaBu/j0, SKOHOMHUECKH He ONpaBAbIBaeTcs. Xapak-
TepHeTHKH TypOoHn 6 Mar HeoAHOKPATHO NOMEaalch B Te-
NJOTEXHHYECKHX CIPABOMHHKAX H TeXHUUECKO aliTeparype
H NOBTOPEHHE HX He NMPEACTaBJASeT HHTepeca.
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Ta6nupma 7-3

XapakTepucTHKN NapoBHX Typidu Ias npomnmjgennnx T3, sunyckaemnix 1o FOCT 3618-58
(1o XaHHBLIM 3aBOJOB-H3roTOBMTeJelt Ha 1966—1868 rr.)

XapakTepuc THKa TYpOHHBL! NpH FOMMHAsSbHOH MOIIHOCTH
H HOMHHAJbHHIX OT6Opax napa

Tenjocodcp:KaHue napa (AJAH TeMIe-

MaKkcHEMAaNbHbIe paTypa) B DErYJIHPYEMBIX OTOOpax
Homuranb-|  orSopst »T1* | & n 33 TYpOHHON NMpH HOMHHANBLYOM
Tpenentt pPeryINpOBARRA | pag penpun-| n T, (HAK 2 PeKHMe
3 AaBaeHus Ha oTdopa BLIXJION =8
aBOA-H3T OTOBHTE b Typounsl ,P*) | =g~
B TRII TYpPOHHBI = Qg
3 g = EEY
5w 5] & =X < €=
34 o g . SR N . 8 FaE
55 22 e g8 | | &= = L - . ‘
g8 =S 3 & = L= = g HSU 1 »T K
=E g SZa =g a .2 = oEg
S8 | & | s2f| 2F |8%l8%| £ | £ |8::
T = = gmo s |eof| 64 5 - laEL
HauaspHple fapaMeTpbl
=P am; t,=535° C;
n = 3000 o6/mun
13
J]MSB HTT-GOO'%/l?' 60 000 =15 |3 71 '22 5 - 165 | 115 | 250%* | 160%* | 392 |725 wxax/xe|630 xxaa/xe| 580 kxas/re
(BIIT-50-2) - 72,
10
KT3, é’lr'll‘-Qs-QO/lOM 30 000 T 0—71’2—2—5 — 70 50 130%* 9oes 160 | 715 xxan/xe| 631 kxaa/ve| 559 kK aa/ke
(BT1T-25-4) - =2,
10 —_
TM3, [IP-25-90/10/0,9 | 25000 | —— (o 0,9 65 | 63 | 100%x | o5%*| 151 — — —
0,5~2,5
KT3, IT-12-90/10M 12 000 ——1~O—— 1.2 Her 35 25 | 47,4%* 45** | 82,1 |719rkrar/xel642knaajwe| S0 kKnar/ke
(BT-12) 8—13 |0,7—2.5
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[Tpodoancenue mada. 7-3

XapakTepHCTHKA TYpOHHBl NP HOMHHAABHON MOLLHOCTH

¥ HOMHHATbHLIX OTOOpax napa

Tennocofepxanye napa (MM TeMne-

* Typ3uia percHepaTHBHBIX OT30pOB He HMeeT.
** 3T0pot OT50p 3aKPHIT.
*#*% Brixsion Typouusl 18 m/fu.

**#% 3 TDONHUECKOM HCHOJHEHHH.

MAaKCHMA bHBIC paTypa) B peryaupyeMeX 0T30pax
HoMuHa b~ otGopnt ,I1¢ | & H 33 TypOUHO{ NpH HOMHHA TbHOM
Ipesensl peryAHpPOBAHUA | yaq penpun- w ,T* (nau =3 pexume
AaBJIEHHSA HIXJ =E
33BOL-H3TOTOBUTEND Ha orGopa Tygﬁln)i{}fnp“) E~
B THI TypGHHEL g " EEE
g L% . x 2xZ
Sa b5 | f.o| 85 |posf| .| . [EZE
£ | 5F | BE .| &L |7 | FE] ¥ T | 8% W o1 Ko
= = or = mg & a8 = =53
Eg 9" Ee\% OE \8i \8’3 »” ' %RQ‘
T2 B EZE | 2% |SEiEE| R £ dge
Y M M
KT3, P-12-90/31M* 12 000 — — 2933 — — — — 189 — — 401° C
KT3, P-12-00/18* 12 0600 — — 1521 — — — — 131 —_ —_ 340° C
KT3, P-12-90/13* 12 000 — —_ 10—16 — — — — 113 — — 305° C
KT3, P-12-90/7* 12 000 Her Her 5—9 | Her | Her — —_ a0 — —_ 245° C
KT3, IMP-12-90/15/7 12 000 12—18 Fer 59 75 | Her 100%** | 80** 17 739 wraajre —_ —_
Hauanblble napamerpst
P =35 am; t, = 535° C;
n = 3000 o6/mun
KT3, [1T-12-35/10 M 12 000 10 1,0 — 50 40 80** [T 108,8 - - —
(+11T-12) §—13 {0,7—2,5
KT3, ITT-12-35/10T#**** | 12 000 13 1,2 - 50 40 — — 112,0 - — —
11—15 [0,7—2,5
KT3, P-12-35-5% 12 000 — - 4—7 — — - — 115 — - 224° C
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7-4. MAPOBBIE KOT/IbI NMPOU3BOACTBEHHbIX KOTEMbHbLIX

Tlpombllu/ienHble KOTeJbHble, CHAOKaiollHe NpoMIpPen-
NpUSITHS NMapoM HH3KOro Aasjenus (no 14 ar a6e.), obo-
pYAylOTCS MApOBLIMH KOTJAMH, H3rOTaBJIHBAEMBIMH OTEUe-
CTBEHHO{l NPOMBIIIIEHHOCTbIO, TIPOH3BOANTENBHOCTLIO /IO
50 7/4. Korabl 50 7/ BuimyckaioTcs Benaropofcknm KoTesb-
HBIM 34BOJOM C TOIOYHLIM YCTPOHCTBOM paiHaliHOHHOIO TH-
na aas (GakeJbHOTO CKHTaHHs TONJMBA C Maponeperpesarte-
JeM u 6e3 gero. PabGouee naBsetue 14 ar.

x2/ndm e
ne/nbm-w N 2 T T
73
\¢2 2
R L o A A e e o B B 4
)__PK S SO N R NS I S N AU G U0 O A 74 B A
172 -+ 1
T 73 ]
| | B U7
NI
N
7 AN kv’f 72
< P Lz
N I
7 Z I N
1 v/4a
7 70
S ™~ ™
S
g > 11
=
: t s T 1 }A{M
SIID 900 7000 8000 5000 000 , L } t
B 4000 5000 5000 7000 B090 S900 10000 % Eom
Puc. 7-19. Juarpamma pexu- Puc. 7-20. Huarpamma pexumos Typ-
MoB TypOuuL P-12-90/13. Gunabt P-12-35/5.
pe=90 ar; To=535°C; [I-— po= I — =35 ar; Te=435"C: p2=5 ar; Il — po=
=16 ar; 2—pr=13 ar, 3 -—py= =35 ar, To=d435°C, =7 ar, 1l — ps=
=10 ar =35 ar; To=435°C; py=4 ar.

Kotael BBITYCKATCH B BOCBMH MOAHBUKALHAX:

1) ¢ Tonkoil Aast CKHraHHst KaMeHHoro u Oyporo yr/el
u Topda Oe3 maponeperpenareis;

2) To XKe ¢ maponeperpeBatesem no 250° C;

3) ¢ rasoMasyTHOM TonKoil u neperpesatedem Ha 250°C;

4) ¢ masyTHO! TONKOH M meperpeBateneM Ha 250°C.

Koren I'M-50-14 ¢ rasomasyTHOH TOIKOH NpejacTaBJieH
Ha puc. 7-21, xoren K-50-14 ¢ nwieyronbHOH TONKOH —
Ha puc. 7-22.

DufickMil KOTeJbHBIH 3aBOJA BBINYCKAET KOTJ/bl NApOINpo-
nu3BoAuTeAbHOCTBLIO 6,5 10 u 20 7/4 tuna JKBP na nas-
Jgeuns 14 w24 ar ¢ neperpeBoM napa COOTBETCTBEHHO [0
250 u 370 °C unu 6e3 naponeperpepateseii (Gonce mesakue
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Puc. 7-21. Korea nuskoro pasnaeuus 50 7/« tuna I'M-50-14 ¢ rasoma-
3yTHOH TOMKOM.

kotanl JIKBP 1% yCTaHOBOK WUEHTPANH30BAHHOLQ TEMJo-
cHaGKeHUsl He NIPHMEHSIoTCs).

Kotaw [IKBP-6,5-13 (23) u JAKBP-10-13 (23) moryr
GbiTh 0GOPYIOBAHB TONKOH C NMHEBMOMeXaHHYeCKHM 3abpa-
ChIBATE/NEM H HENOABHXKHOI KOJOCHHKOBOH pelIeTKoH ¢ 1o-
opothbiMi KosocHukamu tuna IIM3-PIIK pas cxuranus
KameHHoro W Oyporo yriefl B c/loe, a Take rasoMasyr-
HOH TOMKON M CHNEelUaJLHLIMH TONKAMH [As CKHUTAHMS Lle-
nbl ¥ apeBecHolt Kophi (cucrema ITomepanuesa) u dpesep-
noro topda (cucrema Llepuinesa).
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Puc. 7-22. Koren nuskoro aasiaenus 50 1/¢ tuna K-50-14 ¢ nuine-
yroabHo# tonxoft (6600 — ypobenb 1osia obcayKuBaAHHA KOTEIBHOI).




Ha puc. 7-23 npenacraBieHa KOMMOOHOBKa  KOT/A
NMKBP-10-13 ¢ tonkofi ITM3-PI1K.

Ha pue. 7-24 noxaszana tonka cucrembl Ilomepaiesa
k xoray JKBP, a ua puc. 7-25 — KOMIIOHOBKa 3TOro KoTJa
¢ ra3oMasyTHOH TONKOH.
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Puc. 7-23. Koren JKBP-10-13 ¢ tonkoi [TM3-PIIK nas yras.

Korner JKBP-10-13 (23), xpome TOro, moryr GwHTb
CKOMIIOHOBAHBI ¢ MEXaHH3HPOBAHHBIMH TOMOYHBIMH YCTPOI-
CTBAMH JIJIsl CJOEBOTO CXKHTAHUSI KAMEHHBIX M GypbiX yrJiell
II AHTPALHUTOB, 4 HMEHHO: Ansl OypblX W KaMeHHBIX yraeil
(xpome anrpanutoB) — tonka tuna [IM3-JILIP c¢ genrou-
HOHl IenHoOH pemerkofl o6paTHOro xo4a U MHeBMOMeXaHHYe-
ckHM 3abpachiBaTesneM (puc. 7-26), I aHTPALHTOB — TOII-
ka rtuna YUP ¢ nendofl peuterkoit (puc. 7-27 —cm.
BK.IEHKY).

Kornet IKBP naponpoussoguressHocTbio 20 7/4 npen-
Ha3HAualTCcA ISl KOMIOHOBKH TOJNBKO C YKa3aHHbIMH BhI-
14 1O. T1. Coacpren 209
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Puc. 7-25. Kotest JIKBP-10-13 ¢ razomasyrio
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ite MexaHM3HPOBAHHbIMII TOMOUYHBIMK YyéTpoHCcTBAMH W ra-
30Ma3yTHOH TONKOH.

Korapr JKBP-6,5 uMeT NIUPKYJISHHOHHYIO CXeMY
C OIHOCTYIEeHUaThIM Hcrmapenuem; xotas JKBP-10-13
BBLINYCKAIOTCST B IBYX MOJAHGDHKAUHAX: ¢ OLHOCTYMEHUATHIM
H JBYXCTYHeHYaTBIM HCIapeHHeM (BTopast CTYIEeHb— Bbl-
Hocuble nuk/JA0HB). Koraol JIKBP-20 umetor cxeMy ¢ ABYX-
cTyneHyaTelM HcnapeHueM. Bmecte ¢ xoraamn JKBP no-
CTaBJAIOTCA PETyJIsITOPbl NUTaHHA W CHTHAJH3ATOPHI Ipe-
JeJIbHBIX ypoBHel BoAbl B Oapabatte.

Tonounnle ycrpofictBa Kk koriam JAKBP Buiickum xo-
TeJbHBIM 3aBOJOM He mnocraBasgiotca. Ilpu pabore KOT.I0B
JKBP Ha masyre uad rase maponpou3zBOAHTENbHOCTb HX
MosKeT ObiThb yBeauueHa Ha 30—409%.

B npoMblUI/IeHHBIX KOTeJbHBIX YCTAHABJAHBAIOTCS TaKKE
BOAOTpeilHbIEe KOTJIBLI, MOKPbLIBAIOIIHE BCIO TCIIOBYIO Ha-
IPY3Ky OTOIHTEJBLHOTO CEe30HA. XapaKTepHCTHKH M 1IOMEH-
KJ1aTypa BOJOTpPeHHBIX KOTJIOB, a Takwe oO0llue BHAB HX
ObLIH NMpHBELEHH BbILIE.

lnasa BocuoMmas

TPYBOMPOBOALI T3, U NPOMBILUNEHHBIX KOTEJbHbLIX

B ocymecTBienun TeXHOJOPHYECKOro MNpolecca Tem10-
BbIX 3HEPTOYCTAaHOBOK — 3JIEKTPOCTAHIIMHA U NPOMBIILIACHHBIX
KOTeJbHbIX — TPyOOIPOBOALL BHIIOJHAIOT BeCbMa OTBETCT-
BeHHYIO poJib. C UX NOMOIIBIO COeAHHSIETCsI B €IMHBIH Tex-
HOJIOTHYECKHH KOMIIJIEKC BCe OCHOBHOe W BCIIOMOrare/ibHoe
obopyAoBaHne ycTaHoBKH. Ilo3TOoMy mnpu npoeKTHpOBaHHH
TeNJIOBBIX 3JEKTPOCTAHIHA H NPOMBIIIJIEHHBIX KOTEJdbHBIX
BOoIpocaM HaleXHOCTH M OesaBapuiiHoit paboThl TpyOOIpoO-
BOAOB JOJXHO YAeaaTbcad ocofoe BHUMAHHUE.

B ocHoBe npoexkta TpyGONpPOBOLOB 3HEPrOYCTAHOBKH
JIEXKHT NX NJIOCKOCTHAS CXeMa, KOoTopas (UKCHPYeT Bce He-
HeoOXOAHMble KOMMYHHKALHUU JJAs Tapa H BOAbI, MecTa H
THIBI YCTaHABJAWBAEMON 3aHOPHOH M peryaupylolleil apma-
Typbl H JHaMmerphl TpybompoBoios (puc. 8-1). Ha ocHoba-
HUH cXeMbl Tpy6onpoBoZoB pa3pabarbiBaloTcess ux pabounc
YepTEeXKH, 1O KOTOPLIM H3rOTOBJAAOTCS TpyOOMpPOBOALI HA
3aBOJE HJIHM Ha MeCTe MOHTaka HEpProyCTaHOBKH,

212



fTpoekrHposanite Tpy6onpopofios Tensobbix sHeproyeta-
HOBOK B HacTosilllee BpeMsl IMOJHOCTbIO HOpMaJ/H30BaHo. Bee
37eMeHTbl TPYOONpPOBOAOB KaK caMu TPYOBl, TaK ¥ HX ONOPHI
il IpPHBOABI K apMaType BBINOJHAIOTCS M0 TAK HA3bIBAEMBIM
MeXKBeJOMCTBEHHBIM HopMmaasM (MBH), uro 3HaunTensHo
of/eryaer IPOEKTHPOBAHMEe M H3roTOBJeHHe TPyOonpoBo-
J0B.

Pacuer nnamerpoB TpyOONpOBOAOB NPOM3BOAMTCH Ha
OCHOBAaHMHY [JaHHBIX TapoBOJAAHOro OGajaHca 3JHEpProycra-
HOBKH, KOTOPBIM OIpeIeJSioTCs KOJHYecTBa U IapaMeTphl
TPAHCIOPTHPYEMBIX Tapa W BOABL. Marepuana U TOJLIHHBI
CTeHOK TPYyOONpPOBOAOB BHIOHPAOTCS B 3aBUCHMOCTH OT AaB-
JeHUS H TeMIepaTyphl cpedbl, npoxoiasmeil no Tpybompo-
BOAY, B COOTBETCTBHM ¢ fpaBuiaMu [ocropTexHamsopa.
OO6biuHO, MCXOAS M3 PACXOIOB Iapa, BOLBI WM KOHJeHCaTa,
onpeleseHHBIX B pacueTax  TeHJOBOH cXeMbl, H JONyCTH-
MbIX CKOpPOCTEH HX, NpeABapHUTesbHO onpeaensiior Tpebye-
Mble NUHaMmeTpbl Tpy6onpoBoaoB no ¢opmyae (8-1), a sa-
TeM TOAGHPAIOT 10 HOpMaIsiM TPyOOMpPOBOIBI, COOTBETCT-
ByIOIlMe TapaMerpaM Cpelpl, NPOXOIsllell uepe3 HUX, H
NOBTOPHBIM pacuetroMm No ¢opmysae (8-2) nposepsior ¢dak-
TUYECKHE CKODOCTH; OHM HE JOJIXKHBI ObITb OoJblle Aony-

CTUMDbIX.
4chx
Qcex-4
We— 71—‘12_, M/ce’{, (8‘2)

BH

rae Qeex — CEKYHAHBIE pacxoj Cpejbl, [pOTEKalomeld Mo
TpyfonpoBony, m3/cex;
dwn — BHyTpEHHHIT AuaMeTp TpyGonpoBoia, .

CornacHO pekOMeHAAUUAM HHCTHUTYTa TeIJo3JeKTpo-
IIPOEKT B HAcTOfAllee BPeMA MPHMEHSIOTCS CAeAyIONIHEe CKO-
pocTtH mapa H Boael B TpyOomnposogax TILL {JI. 55]:

1) neperpetblil mnap BelcOKuXx mnapamerpos (100—
140 ar) —ot 40 no 60 x/cex;

2) mneperperblil mMap MOBBIMIEHHBIX, CPEAHHUX H HII3KHX
napamerpoB (1o 40 ar) -—or 40 no 70 m/cex;

3) HacbILeHHBI# nap HH3KHX fapaMmerpoB — ot 20 10
40 m/cex; .

4) nuratesbHasi BOAA KOTJIOB B Hamopiom TpySonposo-
ge—or 2,5 no 4,0 m/cek;

5) nuraTtesbHas BoAa KOTJOB BO BcacbiBamoniux rtpyodo-
npoeoxax nacocoB — ot 0,6 no 1,5 m/cex;
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8 xananusayuio L 4_
#3 Bodenpaboda— 1§ Lus G0donpoBoda L;- pp—

Puc. 8-1. Cxema 1tpy6onpoBoaos

I - KoTesNbHBI arperat Ha fnabjenue 40 ar W neperpes mapa Ao 440°C: 2 —
nojporpepaTtesb BBICOKOrO JAaBieHHs; 5 — (BUALTP BOAAHOH; 6 — Mac/aooXjanu
TypGonacoc; 9 — nmapoMacasHuil  peryastop; 10 — atTmocdepunlt  measpaTop
TCAbHBIE  daeKTPOHAcoc; (3 — POY; 14— PY; [5— oxMauuTeab Buillapa
18 — pacuupntens HenpepuiBHOHR NPOAYBKH: [9 — TeMy0O6MEHHHK HenpepbiBHON
Gotep; 22 — pacildpuTens JpeHaxeii; 23 — 6ax nNPOH3BOACTBEHIOND KOHAEH
€OC; 26 — HAacoC CbIpofl  BOABL; 27 — NOANUTOUHLIT HAcoc, 28 — oxJafuTens
BOAbl; 30 — Gaxu nea’spHPOBAHHON
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8 men/mQukagua g/o cemes
‘—' 9 H3 CEMY o,

¢

npombinennoir TILL.

Typ6HHA C TPOTHBOLABJIEHHEM; 3 — reHepaTop NepeMeHHOro ToKa; 4 —
Tedb; 7 — BO3JAYXGOXJaAHMTEb TreHepaTopa: & — HYCKOBoll Macasanbilt
nuraTeJabHoft BoAul: [ — mea3paTop NOAUMTOYHOH Boaw:: /2 — muta-
neaspartopa; I6 — noporpesartesb ceTeBO# BoaAbl, [7 — ceTemoil Hacoc;
npoayBKh; 20 — naposonsuoil IoforpesaTtesb ceipoii Bomsl: 2/ — Gab-
cata; 24 -— 6aK XHMHYeCKM OUMILeHHOH BOIb; 25 — KoHJeHcaTHbI} Ha-
KOHZeHcaTa; 29 — nepekauynpalonidii  HAacoc XHMHYECKH  OYHULeHHOf
MTHTATEeNHRON  ROIHL.
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6) Boja B ocradbHbIX TpybBompoBomax —ort 2,0 10
3,0 a/cexk.

Inapasnudecknit pacuer TpyGonpoBOAOB, T. €. ONpefe-
JIeHHE NOTepb Hamopa Ha OTHENbHbIX yd4acTKax, BBIMOJHA-
eTcq JMUIb B TeX cJydasx, korga tpeOyercsl 3HaTh TOUYHOE
3HauCHHe BeJIMYHHBI CONPOTHBJEHHS TPyOonpoBoia AJs BHI-
Gopa BcmoMoraTesabHOro 00OPYIOBAaHHS MJH NIPOBEPHUTHL 10-
CTAaTOYHOCTb pPaCHOJgaraeMblX HAmopoOB HACOCOB W T. M.

IIpn cocraBnennn cxembl TpyGONpPOBOJOB HYXKHO CTpe-
MHTBCH K HaUOOAbIIEHl NPOCTOTE e W BMECTe ¢ TeM Ha-
JAEXHOCTH. YcTaHaBauBaeMas Ha TpyBompoBoAax apmarypa
JoJKHa ofecneyHBaTh BO3MOXKHOCTb BBITIOJHEHHSI BCEX pe-
’KUMHBIX ONepanuii B HEProycradoBKe, BO3MOMXKHOCTb BHI-
KJIOUCHUSl U3 TEXHOJOUMYEecKOro npouecca o0opynoBaidus H
aBapuiHBIX YyYaCTKOB TPyOonpoBonoB Oes HapyLIEHHs TeX-
HOJIOTHYECKOTO NpOoIecca CTAHIUHM UM KOTeJbHOM,

He crnenyer ycranaBauBaTh Ha TpyGONpPOBORAX JIMIi-
HIOI0O apMaTypy, Tak KakK OHA He TOJIbKO YAOpOKaeTr ycra-
HOBKY, HO M CHHXaeT ee HaJexXHocTh. O6 3TOM HYXKHO HOM-
HHTL NPH COCTABJEHHH CXeMbl TPyOGONPOBOAOB U OYEHb TIIA-
TeJbHO TIPOBEPATb HAZOOBHOCTL B YCTAHOBKE 3amnopHOH
apmatypnl. Tpy6onpoBonHas ceTb 3JEKTPOCTAHUUH KOJKHA
TIOJIHOCTBIO YAOBJETBOPATH TIPABHIAM TEXHHYECKOH 3KCIIY-
ataunn {JI. 33] # HopMaM TEXHOJOrAYECKOro NPOEKTUPOBA-
HUs saekTpocTannuii [J1. 34).

IIpombIHIIeHHBIE 3JCKTPOCTAHLHY, KAK NPaBHJIO, UMEIOT
cXeMy TpyOONpPOBOJAOB C NONEPEUHBIMU CBA3SMU MEXIY
rpynnaMn TexHoJorudeckoro o6opynoBanus, obecrneduBao-
DIyI0 B3aMMO3aMEHSeMOCTb OOOPYIAOBAaHHMs, NPHMEHSEMOTO
B ycraHoBKe. Takas cxema sBasercst nHanOoJsiee yHHBep-
cajbHoil M obecreynBaer HauJyulilee HCHOOJIb30BaHHE 000-
pynosanust (puc. 8-1). CorsacHo HopMaM TEXHOJOPHYIECKO-
ro npoexktupoBanng TILl Bce maponpoBojasl U MHTaTeNbHBIE
TpyOOMPOBOABL  JEKTPOCTAHUUHA  NOMKHBL  BHIOJHATHCH
ONHOJMUHEAHBIMH. ['TaBHEIE MarucTpasibHble NapPONPOBOALI H
nUTaTe/bHble JIUHUH CEKNUOHHPYIOTCS 3aJBHXKKaMH, II03BO-
JISIIOIAMH B cJydae HaJoOHOCTH HM30JMPOBATbL aBapHiHBII
yuacToK TpyGonpoBoja M OrpaHUYHTHL BJHUSIHHE aBapHU Ha
TeXHOJOTHUECKHH MpOLEecc YCTaHOBKH. Ha NpoMbIIIJIEHHBIX
TOL, rnaBHble NapoONpOBOLLI LOJXKHB BBIMTOJHATBCS MO cXe-
Me ¢ NepeKk/JIouaTeNbHOH Marucrpansplo, CeKUHOHHPOBAHHON
3aJBHKKAMH, NpefcTaBJIeHHol Ha pHc. 8-2.

DJAEKTPOCTAHUUH, Ha KOTOPBHIX YCTAHOBJIEHbl KOTALI CO
CMoeBLIMH TOMKaMM, 0o npasuiam [ocroprexmnansopa
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[J1. 14] momxHbl MeTh ABOHMble MHTATENbHble MATHCTPAJIM,

ApMaTypa BLICOKOFO U IOBLIIEINOrO JABJCIIS 130~
TaBJHuBaercs OecdJ/aHLeBOH, UYTO MOBLIMIAET HAJEXKHOCTh
coeluHeHHH TpPyOGONPOBOLOB, YAEIIEBASET HX CTOHMOCTL H
ynpolnaeT o6cayXKHUBaHUE, TAK KAK HcKJOYaercss HeoGXoaU-
MOCTb B MOCTOSIHHOM HaO0/I0JeHHH 3a (JIaHIeBBIMH COeLH-
HeHHAMH M YCTPAHEHHH B HUX PACCTPOHCTB YNJAOTHEHHH H
ADPYTHX HeloJafokK. B nanpHeiimeM u nas Tpy6onpoBOAOB
HU3KOTO [aBJeHHsl Takike MpeirnoJaraercst BHIMycKarth Oec-
(aHIEeBYIO apMmaTypy.

Puc. 8-2. Cxema raaBHoro naponposoaa T3ILL ¢ ne-
PeKIIoYaTeqbHON MATHCTPABIO.

YeranaBpansaeMmas na TpyBompoBoiax apmarypa AoJXK-
Ha HMeTb TPUBOABL, o0eCleuwBalOllie 3aKPLITHE H OT-
KpbITHE €€ OJHHUM UeJOBEKOM 3a BpeMsl, yCTaHOBJICHHOE Mpa-
BHJAAaMM 3KCIJyaTallid, 3amopHass apMartypa, Tpebyiomias
JUCTAHIMOHHOrO YIpAaBJAEHUs, [0JKHA HMeTh JeKTPOoHpH-
Bold. ApMmartypa, ynpaBjaseMasi 110 MeCTy, HOJXKHAa HMETb
npucnocobJenus, obecrneynpatoulie yro6Hoe obcTyKHBanHe
ee H, ecJHd HYXKHO, COOTBETCTBYIOIIHE MJAOIIALKKH OOCTykH-
Banusi. Ecau Tpefyercs IOCTOSIHHOE DPEry/IHpoBaHHe OT pY-
Kd, TO apMaTypy peKOMeHAyeTcsl yCTaHABJAHBATL HA ypPOBHE
U MOOJH30CTH OT MeCTa MOCTOSHHOrO INpeOBIBaHHS 3KCILIY-
aTalMONHOrO MepcoHasa. PanuoHaJbHBIM PpacloNoXKenueM
apMaTypbl B HEKOTOPHIX CJaydasix VAaercss H306exaTh
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Coopyieliss A0POroCTORINK IIOIAJIOK /st 00cayKiBa-
HUSA ee:

Apmarypa anamerpom 400 mar 1 Bbille BO BCex CJay-
yagx JAoJKHA HMeTb 3JeKTpompHBold. Ha mnotoxax Temio-
Hocuresell, TpeOyiOUHX aBTOMaTHYECKOTo peryjJHpoBaHus,
JOJKHDl yCTAHaBJAMBATLCS CHelHaJbHble KJalaHbl ¢ I1PHBO-
JOM OT HCHOJHHUTEJbHBIX MeXaHH3MOB— aBTOPEryJdaTOpOB.

Bce nacocel, paforalomte napanjeJbHO MJAH Ha CeTb,
M3 KOTOPOH BO3MOXKHBI o6paTHble MOTOKH BOJBl IPH OCTa-
HOBKE HACOCOB, MOJDKHBI HMeTb ¢ HANOPHOH CTODOHBI 00-
paTHble KJalaHbl, ycTaHaB/auBaeMble 3a HANOPHBIM natpyo-
KOM Hacoca H OTK/JIOUAIOIHE 3aJBHKKH 32 0OpaTHBIM KJaa-
nasoM. Co BcacblBalOUIEH CTOPOHBI HAacOCOB YCTaHaB/AHBA-
10TCA OTKJANOYAloUIe 3aABHAKH {(cM. puc. 8-1).

Cxema TpybonpoBOJOB [Jos:KHA obecneunBaTh pPaBHO-
MepHOe paclpellesleHHe MEXKAY AeaspaTopaMud XUMHUECK!
OYHILEeHHOH BOAH, Ao6aBasieMOH B LHKJA CTaHUUH, [las 3TO-
ro HeoOXOAMMO MpeiyCMaTpHBAaThb YpaBHHTE/bHBIE JHHHH
MeXAY [A€a3paTopHbIMU 6aKaMH AOCTATOUHO OOJBLINK AHa-
METPOB, COeJHHSAOIINE HX BOAsIHble 00BEMbl H IapoBble
npocTpaHcTBa Haj ypoBHeM BoAbl (puc. 8-1). Kpennenue
TpyOONpoOBOJAOB NPOHU3BOJUTCS HA CHEHHAJBHBIX ONOpax,
KOHCTPYKIHS KOTOPBIX TaKzKe HopMagausosaHa. Tpydomnpo-
BOJHbIC ONMOPLI AOJKHBl HMETb JOCTATOYHYIO MPOYHOCTh, CO-
OTBETCTBYIOILYIO BECOBOH HArpyske, mepefaBaeMoil Ha HHX
oT Tpy6onpoBoAoB, obecrneynBaTbh CBOOOAHOe HepeMellenie
TpyOOIpPOBOAOB NPH paclINPeHHM OT HarpeBa, NPEROTBpa-
11ath BUOpanuo TpyOGONPOBOAOB NPH NPOXOKAEHHH MO HHM
BOJABI WJIM Iapa W BOCIHPHHHMATb KOMIIEHCAIHOHHbIE YCHJIHS
(HenoABKHbEIE ONOPHI).

OcoGo BaxkHOe 3HayeHHe NPH NPOEKTHPOBAHHUH HMeeT
peleHye BONPOCOB KOMOEHCANHH JHHEHHBIX yIJUHEHHH ro-
psauux TpybonpoBoaoB. Ilpm koHcTpyHpoBaHuu Tpybonpo-
BOLOB HAJ0 CTPEMHUTLCH K COKPALIEHHIO YHCJIA HCKYCCTBEH-
HBIX KOMIEHCHPYIOLIUX YCTPOHCTB, UCHOJIB30BAHUHIO BO3MOK-
HOH ecTeCTBeHHOH TMOKoCTH TPyOONPOBOIOB H CaMOKOMIIEH-
cupymooulell CroCo6HOCTH MX. DTHM BONPOCAM [OCBsLIeHA Clie-
1uanbHasi TexHudyeckas Jgurepatypa {JI. 35]. B nacrosiueit
pabore, orpaHHueHHOI Mo 00bEMy, He MpeACTaB/sSeTCs BO3-
MOYHBIM PacCMOTPETh 3Ty TeMY CaMOCTOSITEJbHO.

Bce maponpoBoabl H TpyGonpoBOALE ropsiueil BOLBI ¢ TEM-
neparypoil ee Boile 50° C U30JHPYIOTCS CHELHAJbHBIMH Ma-
TepHa/jaMH, obaafaolIIMH HH3KOI  TelJONPOBOJHOCTHIO,
JUIs YMEHBIIEHHs MOTEepb TeNJa B OKPYXKAWILYID cpeny H
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co3nannsa Ge3onacHblX YeJ0BHA AMst o6cAyKHUBAWOLIETo Nep-
conana., Buifop HM30AMPYIOUIHX MaTEPHANOB H TOJILINLI
IIOKPLITHST T[POH3BOAUTCS B 3aBUCHMOCTH OT TeMIepaTypbl
H30MHpyeMBbIX moBepxHoctel [JI. 9],

TpyGonpoBOAbl NPOMBIIIJIEHHBIX KOTEJbHBIX TaKMkKe BLI-
MOJHSAIOTCS MO CcXeMe ¢ ToNepedHbIMH CBA3AMH. I'aBHbli
MaponpoBoZ, Kaxk NpaBHJI0, BHIOJHSIETCS OMHHAPHBLIM IO
cXeMe ¢ OLHMHApHOH CeKUHOIHPOBAHHOH MarucTpasiblo Lipl
yCcTaHOBKe Tpex M OGoJbllle KOTJOB [apOnpOH3BOAHTENBHO-
cThio 10 20 T/4 U NepeKAoUaTe bHON TapoBOH MarucTpasblo
NpH YCTAHOBKE KOTJIOB NapoNpOM3BOLHTEIbHOCTbIO 20 1/4
u spime. OcTanbHble 112pONPOBOABI BBINOJIHAITCS OAMHAP-
HBIMH H OTHAESIOTCS OT TJIABHOIO NUTAMOLIEr0 NaponpoBoja
sanopHplMy opradamu. IlpucoesnuHTE bHBIE [ApPONPOBOLbLI
KOTJOB TakKsKe BBIMOJHAIOTCH OAHHapHLIMH. [luTaresabHbie
MarucrpaJbible TpyOGONpPOBOABN B KOTEJABHBIX C KaMepHLIM
CXKUraHueM TOMJHBA BLITOIHSIOTCH OAHHAPHLIMH C CEKLHO-
HHPYIOIMMH 3aABHIKKAMH.

PyxoBoisiliiie yka3aHHs N0 NPOEKTHPOBAHHIO TPyOOIipoO-
BOJOB MPOMBILJIEHHBIX KOTeAbHBIX oM. [JI. 16].

Fnasa gessitasn

KOMMNOHOBKM TEMNOMEXAHMHYECKOTO
OBOPYAOBAHMSA T3 U NPOMDILLNEHHBIX KOTENbHbIX

9-1. KOMNOHOBKK OBOPYAOBAHMA MPOMBILLNEHHLIX
NMAPOTYPBMHHDLIX T3L

O6opynoBanne TILl — KoTabl, TypOUHBI, BCIOMOraTeb-
Hoe TenJoMeXaHHYeCKoe M 3/JeKTPpOoMeXaHHUeCKoe o0opyro-
BaHHe, 00OpylOBaHHe aBTOMATH3aLUH TEIJIOBBIX Npolec-
COB— B OCHOBHOM pasMellaeTcss B rjasBHom Kopmyce T2II,
KOTOPLIH HMeeT YeTklpe OCHOBHLIX 1exa: 1) KoTeabHbifl
uex; 2) rtypOunublil nex; 3) aaextpouex; 4) nex KHII n
dBTOMATHUKH.

K xorelbHOMY LeXy OTHOCSITCST KOTeJbHLIE arperathl CO
BCEM HMX BCIIOMOraTe/JbHbBIM 000pYI0BaHHEM, MDLIJIENPHIOTO-
BATEJbHblE YCTAHOBKH (Ha CTAHUMUSIX C TBEPAbIM TOIJHBOM),
BOJONHTATEJbHbIE YCTAHOBKH M 000OpyAOBaHHe TONJIHBONO-
Jayd, pasMelllaeMoe B [JIaBHOM KOpIYycCe.
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K typ6unnomy 1exy otHocaTcs TtypOoarperartbl ¢ HX
BCIIOMOTaTeNbHEIM 060pylOBaHHEM, TelJao(uKalHOHHbe H
PEAYKUHOHHbIE YCTAHOBKH.

K saexrpouexy orHocATcs IvaBHOe pacnpefe/HTeNbHOe
YCTPOHCTBO, pacrnpegeqUTeIbHOEe YCTPOHCTBO COOCTBEHHDLIX
HYXJ, OTKpbiTasi NMOBBICHTE/IbHAS MOACTAHUMSA H TJIaBHbBIH
sneKTpuueckuil mut ynpasaenus TIOLL :

Ilex KWIT u aBromaTHku oOBeAHHSET IUTOBOE XO3a#-
ctBo T3LL ¢ anmapaTypo#l TENJOBOrO KOHTPOJsA W aBroMa-
THYECKOTO YNpaBJEHUs] TEXHOJOTHYECKHMH HApOLeCCaMH Ha
CTaHUHH H TEMIOU3MEPHTENBLHYIO 1a00paTopHio.

Cayxebunit xopnye T2LL ¢ momelleHUsIMU AAd 3KCIIY-
aTallMoOHHOro HepcoHana, JabopaTopuAMH B ANOMEILIEeHUSIMH
AJs aAMHHUCTPATHBHO-YIIPaBJEHUECKOIO IMepcoHaga KOM-
noHyercs 0o B 6j0Ke ¢ I'TaBHBIM KOPNYCOM, nu60 OTHEIb-
HO B 3aBHCHMOCTH OT MECTHBIX YCJOBHH NPOMBIILIJIEHHOTO
KoMIlJIeKca, B KoTopril xogut TOLL.

BcenoMorartensHble 1exu TIOLI, Kak-T0: BOLONOArOTOBKA
(xuMBOZOOUKMCTKA), TOINIHBOMOAAda, Ma3yTHOe XO031HCTBO,
ROJOCHAOKEHHEe M MACJH0X03s{ICTBO,  pasMellaiorcs BHE
rJ1aBHOTO 3jaHus, ¥ HeBGOoJbIIUX NPOMBILJIEHHBX CTaHLHHA
MOUIHOCTbIO 0 24 MBT XxMMBOJOOYHCTKA HHOTAA pasMella-
eTcsl B Cly:KeBHOM Kopryce.

Komnonoska TtenjoMmexanuueckoro obopynosanus TIII,
T. €. B3aWMHOEe pAaCHOJIOKeHHe ero B IIOMeN[eHHH, Hpel-
HA3HAYEHHOM JJIfl ero YCTAHOBKH, JOJIKHA YAOBJAETBODPATH
BOCbMH FJIaBHBIM YCJOBHAM:

1) obBecrmeynBaTh HAAEKHOCTb H yA06CTBA 3KCHAYATALHHA
ycTaHaBAHBaeMoro obopyaoBaHus;

2) obecneynBaTb MHMHHMAJbHO BO3MOXKHYIO NPOTHXKEH-
HOCTb TPYOONpPOBOJHBIX KOMMYHHKAUMH M KabeJbHBbIX JH-
HHUH;

3) obecreunBaTh MHHUMAaJbHBIE 3aTPaThl HA CTPOUTENb-
Hble KOHCTPYKIMH, 3/laHHs ¥ BCIOMOTaTeNbHbIe COOPYKEeHNS;

4) obecrieunBaTb HapAAy C JAPYTMMH MePONPHATHAMH
TEXHHYECKOro NMOpsAAKa (HanpuMep, aBTOMAaTH3allvell) Mak-
CUManbHOE coKpallleHWe oOCTYKUBAIOMIEr0 MepcoHana;

5) ofecnmeynBaTh MHHMMAJbHBIE pacxoJ Merajjia Ha Ta-
30BO3YXONIPOBOABI, IVIOMAAKH, ONOPHBIE KOHCTPYKIHH HOX
oGopynoBanne; '

6) yioBnerBOpAThH TpeGOBAHUAM TeXHHKHM (e30[1acHOCTH,
CaHUTAPHLIM M NPOTHBOIOXKAPHBIM HOPMaM;

7) obecneunBaTh BO3MOMKHOCTb pacluupeHus TDILI, He
napymas skciviyaTalunn AeficTByioniero o00pyroBaHus;
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8) obecreynBaTb BO3MOXKHOCTb [POBEILEHHA I[171aHOBO-
NpeaynpeuTebioro 1 apapiiiioro peMoHTOB 0GopyRoBa-
HHA B YCJOBHSIX ACHCTBYIOLLEH cTaliHy.

Hau6osee pallioHaJBHEIMH ¢ TOUKH 3peHMs CcoKpalle-
ksl JTHHEE TPYOONPOBOAHBIX H KabeabHblX KOMMYHHKALuH,
a Taxixe yaoberBa obcayxKubanusi obopynosanus ajas TIL
caellyet cYMTaTh napajsiebHOe pacloyioKeHHe KOTeJbHOIO
1 MamHHHOIO LEX0B, pacloJoXeHde cayxkeOHOro Kophyca
B HOCTOSIHHOM TOpUE HJH OTOPBAHHO OT HEro M IIPUMKHY-
tas (K MallMHHOMY 3aJy) KOMIIOHOBKa TJIABHBIX pachpejie-
JHTEILHOT0 YeTPOCTBA H 3J1EKTPUUECKOro IIMTa YyMpa..ie-
HHSL.

Jlas1 KpynmHBIX NPOMBILIIEHHBIX 3JekTpocraHuuil (50 #
100 Mar), paGoraliuX Ha TBEPJAOM TONJHBE, B HacTosllee
BpeMsi HauOoJiee pPacIpOCTPAHEHHOH sIBJIsIeTCS KOMIIOHOBKA
C ABYM$ pa3jleIbHBIMH 3Ta)KepKaMH (AeadpaTopHOH u OyH-
KepHOIT), pacrojaraeMbiMH BLOJL KoTeabHoil. [Tpumep rta-
KOH KOMIOHOBKHM TpeiAcTaBjed Ha puc. 9-1. JleaspartopHas
1 OyHKepHasi 3TaKepPKH NPU 3TON KOMIIOHOBKe pacrmoJo-
JKEHbl MeXIy KOTeJbHBIM M MAIIMHHBIM  OT/AEJeHHsIMH.
Korabl ycTaHaBAHBAIOTCS XBOCTOBBIMH YACTSIMH B CTOPOHY
HapyXKHOH CTEeHB KOTeJbHOH.

Bce BcmomorarensHoe ofopymoBanue, HMewllee Bpa-
LLaIOHIUeCs 9acTH, KAK-TO: YIJIepa3MOabHble MeJbHHLbL, JAbl-
MOCOCBI, BEHTHJ/ISITOPBI, IHTAaTe/NbHble H APYTHE HACOCH], pas-
MeIllaloTCsa Ha HYJeBOH OTMeTKe.

Hbimocoest U ayTbeBble BeHTHAsITOpH TALI, cxkuraro-
HIHX Ta3 WJAH MasyT, COTJAaCHO HOPMaM TeXHOJOTHYeCcKOro
npoexktuposatus (J1. 34] noJKHBEl ycTaHaBJMBATLCA Ha OT-
KPLITOM BO3JlyXe BO BCeX KJIHMaTHUecKux pafionax. To xe
aast TOHL, cxkuraomux TBepioe TONIHBO, B pafioHax c¢ pac-
4eTHOH OTONHTEJNBHOH TeMmiepatypoit Bwime —28°C. Ha
OTKDEITOM BO3IyXe YCTaHABJHBAIOTCS TakXkKe CyXHe 30410-
VJIOBHTEJNH BO BCeX KAUMATHUECKHX pafioHax. Mokphbie 30-
JOYJOBHTENH  JOJXKHBI  YCTAHABJAHUBATBHCST Ha OTKPHITOM
BO3JyXe B paloHax ¢ pacyeTHOU TeMIepartypoii oTomje-
aua —15°C. Tlpu stoM opomawlide comna ckpyOfepa H
HMXKHSISE 4acTb 30J0YJA0BHTENEeH HOMKHL ObiTh 3aKPBITHL.

B neaspartopHoil 3Ta)kepke Ha NepBOM 3Tax,e yCTaHAB-
ansparprest 060py/loBaHHe PacIpeACAHTCALIIONO YCTPOICTBa
1 Tpaucopmaropsl cobersennbix nyxn TOLL. Bropoi srax
Jlea’paToOpHOH 5TaKepKH MCIOJb3YeTCs I/ pasMelleHUs
CTaHLHOHHBIX TYpGOINPOBOJAOB BLICOKOTO pAaBaenns, POY
v muros KUIT u aBTOMaTuky.

221



2728 o

160
7z

720

@
®
] b o
e H I j
}_‘—"d__f*_ 1, o /E%%ﬂd - .
e i TS|
— S H o 2z =
N S A P 1T48
§ ; o~ S JE
3 n.—rfr'm—ﬂh H u :m > T
%{ T H H : -—||—1~« -#1 - § .
g1 84 T = = =
= g S |N§
T — | L s S !
b bt -
e | e ol
}'—1 2 H V‘ %.\

1
Puc. 9-1. KomnoHoska raaBHoro Kopoyca npowmpiitiedHolt TIIL Buico-

KOro AaBJIeHHS Ha yrJae MouHocTbio 75 Mar ¢ xornamu 220 7/u 1 typ-
Sunamu [1P-25-90/10/09.

Bepxusas nuowajgka 1easpatophoii sTamepku npen-
Hasnauaercs AJs  YCTAHOBKH Jea’paTopoB MHTATesqbHON
BOAbl NapOBLIX KOTJI0B H NOANMTOUYHBIX J€a®paTopop Teri-
JocetH. OTrMeTka 5Toil NJAOILAAKH YyCTaHABJIHBAeTCsi, HCXO-
s W3 YCAOBMS CO31aHMs HeoOXOAMMOro mNOANOpa mNHTA-
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TeALHOH BOAbI Hepeld mutartedblibiMi nacocamn, Ha cran-
LHsIX BBICOKOTO [aBJEHHUSA OHa JMOJKHA OblTh He MeHbuIe
18 M, a HA CTAHIUAX CPeJHHUX I[1ApaMETPOB — He MEHbLIe
14 .

OcHOBHBIM Ha3HaycHHeM OyHKepHOH 3TayKepKH siBJsi-
eTCsl pa3MelieHHe YrOJbHBIX M TbIJEeBbX OYHKEepoB, a Tak-
ke OYHKEDHOH raJeped, KOTopas CJAYXKHT s yCTaHOBKH
JIEHTOYHBIX KOHBeflepOB, IOJAIOIIUX M paclpefetdolux
TONJIMBO N0 OyHKepaM. OTMmeTka OyHKepHOH raJjeped onpe-
nesasieTcsi MOTpedHOM eMKOCTbIO YLOJBHBIX OYHKEpPOB, KOTO-
past perJaMeHTHpyeTcsl HOpMaMM TeXHOJOTHUECKOTO IIpo-
eKTHPOBAHHSl INIPOMBIIIJICHHBIX 3JCKTPOCTAHLUHUII B 3aBHCH-
MOCTH OT YCJOBHH TomsHBocHaGxenus T3ILL B mnposaere
OyHKepHOH 3TaX{€pKH Ha HyJeBOH OTMeTKe yCTaHaBJ/HBa-
ercd o0opy/lOoBaHHEe NBLIEGNPHTOTOBJEHHS, a Ha BTOPOH OT-
MeTKe MHTATeNH TONJAHBA, Y3Jbl INHWTAaHHA KOTJOB U
IUTHL YIIpaBJEHHs KOTEAbHBIME arperatamu (ecau Ha TILL
HeT UeHTpaJabHoro temsosBoro muta KHMII u asromatukn).
Jta oTMeTKa OYHKEPHOH 3TaxKepKH sBJAETCS OCHOBHOH
OTMETKOH 00CayXKHBaHUA KOTEJNbHBIX arperaTos.

Boicota KoTenbHOro noMEIIEeHHss omnpededsietcs raba-
PHTHLIMA pasMepaMH YCTaHABJAMBAEMBIX KOTJAOB [0 BHICO-
te W rabapuTaMH MOCTOBOTO Kpamna, YCTaHaBJUBaeMOro
1ajl HUMH. YCTAllOBKA MOCTOBBIX KpPaHOB HajJ KOTJaMu
naponpousBojauTeasHoctbio 120 7 m Bbllle o6si3aTesibHA.

Bricora MamHMHHOrO OTHAEJNEHHS] ONpeaessieTcss OTMET-
KaMK oOcJyKHBaHHSI TypOOreHepaTOpPOB M YCTAHOBKH MO-
CTOBOrO KpaHa Haj TypOuHamMu u ero rabapurami.

K coopyxeHHSIM TJaBHOrO KOPIyca OTHOCATCH TaKKe
IbIMOBBle TPyOBI, KoTopble mas TIL, kax mnpaBu/o, BbI-
NOJMHAIOTCA U3 Keje300eToOHa U pachosaraloTces Ha 3eMJe.

Hast HeGonbmux cTaHUHil MOTYT ObITh HPHMEHEHL! KHp-
NUYHBle ABIMOBLIE TpyOnl. Pa3mephl AbIMOBHIX Tpy6 (Aua-
MeTpP YCThsi) OObIUHO BLIGMpalOTCd M3 YCJAOBUS OOCAYKH-
BaHUS OAHOW Tpy6oH UETHIpEX-NITH KOTeJbHBIX arperaros.
Bricota TpyO peraaMentupyerca HopMmaMu [occaHHHCIEK-
unn [JI. 371 Ilpuw cxkuraudum B KOT/Jax TOIJIUB, COAEpKa-
IHX cepy M 304y, BeicoTa TPyO OKOHUYATeNbHO NPHHHMA-
eTCsi MO pacueTy Ha 3ara3oBaHHOCTb WJH 3albl/IeHHOCTh 30-
sao#l BosayliHero GaccedHa, BLIIOAHSEMOMY 1O MeTORHMKeE,
paspabGorannoii Hucrnrtyrom wumenus Ipucmana [JI. 18]
JluaMerp BBIXOJHOrO CeYeHUsi ABIMOBLIX TPYO A0JKEH olpe-
JICJSITBCST M3 pacueTa I0JyYcHis IKOHOMHYHBIX CKOpocTei
rasoB IpH NOJHO{ 3arpyske TPyObl cOrJlacHo yKa3aHuam,

223



npuBeACHHBIM B HOPMAX a5pOJHHaAMHYeCKOro pacdera Ko-
TeJbHBIX yCTaHOBOK [JI. 56].

T'asoxoanl OT ABIMOCOCOB KOTJOB K JBIMOBLIM TPyOaM,
KdK [IPABHJIO  BBLIMOJHAIOTCA HA3€MHBIMH, KHPIHYHBIMI
HJH Keae300eTOHHbIMI,

CrpouTe/ibHble KOHCTPYKUMH [JABHOTC 3AaHHS CTaH-
UHH BBIIOJIHAIOTC H3 cOOpHOTo Kene3oberoHa Jubo Me-
Tajgja. B Hacrosilee BpeMs A/ KOHCTPYKLHMH IPOMBILI-
JICHHBIX 3JIEKTPOCTAHUMHA NPHHSIT MOJYJbHBIH IIar KOJOHH
3janust 6 1 12 #, KOTOpOro HeoOXOAUMO CTPOTO TIPHAEPKU-
BaThcA npd npoexktupoBanud znanua 19U, B ueasx yuudu-
KallHd KOHCTPYKUHI 3JZaHHA OPOJETbl KOTeJbHbIX, MallHH-
HbiX 3a.10B, OYHKEeDHBIX H ACApaTOPHBLIX 3ITAXKEPOK TAKXKe
CTAHJAaPTU30BAHBI:

KoTeabuas 15, 18, 21, 24, 27 30 u;

MalltgHABIA 3aa 12, 15, 18, 21, 24, 30, 36, 39 x;

OynkepHas 3Taxepka 6, 7, 8, 9 x;

JeaspaTtopHasi ataxepka 6, 9 m.

BeiGop TOro MM HHOTO IpoJieTa ONpefefserTcs THma-
MH H KOMIIOHOBKOH ycTaHaB/JIuBaeMoro oGopyposaunus. Ilpu
KoMrmoliopke o6opyaoBanns B MaumuHioM 3saqe TIL, kpo-
Me YKasanuifl, NaHHBIX BBHILIE, HYXKHO CO0J10aTh CJACAYIO-
nige Ipapuia:

1) crpemMuTLCS K TOJAYUEHHIO JJHHB MalUHHHOTO 3244,
paBHOH JJiMHe KOTEJbHOH; A 3ITOTO MOMKHO NPHMEHSTDb
Kak TpPOAOJbHOE, TAK H INOMepeyHOe PpAacIoJoXKeHHe Typ-
forenepaTopos;

2) MakcuMaJbHO BO3MOXKHO CHHXKATL OTMETKy oOcay-
JKHBaHUs TypOOreHepaTopoB NO COTJIACOBAHHIO ¢ 3aBoAd-
MU-—IIOCTABIIHKaMu TypOOTEHepaTopOB;

3) obecrmeyuBaTh MOHTa)KHble MJIOLIAAKH JJs1 PEMOHTOB
U peBH3Hil TypOOreHepaTOpOB B 30HE HEHCTBHS MOCTOBOTO
KpaHa,

4) ofecneynBaTh BO3MOXKHOCTb BbieMa pOTOpa reHepa-
Topa, AJS UEero BbLAEPXKHBATb TabapHT npuOJAHAKEHUsT HO
yKa3aHUAM 32BOJOB-—H3TOTOBUTENCH TI'eHepaTOpOB;

5) obecneunBaTh BLICOTY MOAKPAHOBBIX HyTell, mocTa-
TOUHYIO I obcayxHBaHUs TypOoreHeparopa W €ro BCIO-
MOraTteJqbHOT0 0060pPYHOBAaHHST KPaHoM;

6) B Tex cayuasx, KOTJa BbICOTA HOAKPAHOBLIX MyTell
MaUIMHHOTO 3aJ/a, olpele/eHHAss M3 YCAOBHs o0CJyXKuBaA-
HUST TypOOreHepaTopoB, HEAOCTATOUHA Jsi BuicMa Tpyo-
HBIX CHCTeM O00flepoB, AJs MOCJAeAHHX AOJXKHBL MpejycMa-
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Puc. 9-2. KomnonoBKa r/aBioro Kopiyca (poMLIUIJIEHHOH raso-
masyTHoft TALL Buicoxkoro aamnenns moutoctsio 50 Mer ¢ xoTaa-
mu 160 r/u4 u Typ6unamu 25 Msr.
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TpHBATbCA MECTHBIE IPy30HOAbEMHblE YCTpOHCTBA (MOHO-
peJbCchbl ¢ KOLIKaMH);

7) s MallHHHBIX 3aJ0B ¢ TypOoreHepartopaMu
12000 x8r u Bhbimle NpeAycMaTPHBATh BBOXA XKeJE3HOLOPOH-
HBIX TIYTEH Ha MOHTAKHYIO MJIOUIAAKY.

DuaekTpocranuuu, padoraloulde Ha KHIAKOM HIAMH Ta30-
0Gpa3noM TOMJANHBE, He HMEKT OYHKepHOIl 3TaKepKil, 4TO
3HAUKTEJNbHO ofJerdacTt u YAeHIeBAAeT CTPOHTENbHBIC KOH-
CTPYKUHH raaBHoro xopmyca. Ha puc. 9-2 mokasaHa KOM-
nonoska TILL BBICOKOTO JaBJieHHsT MOL(HOCTbIO 50 Mer
¢ rasomasyTHeIMH Koriamu (tunosoit npoekt ['CIIH
[Ipomsnepronpoexr). Kpome npHHUMNHAABHOTO OTJIHUHSA
3TOl KOMIIOHOBKH OT mpepnmecTBymollefl (cMm. puc. 9-1), T.e.
OTCYTCTBHs OYHKEpPHOH 3Ta)KepkH, ciaeayer obpaTHTb BHH-
MaHHe Ha caelyioulee: KpOBJS KOTeJbHOfl ONHpaeTcs Ha
KapKachl KOTJIOB; MOCTOBOH KpaH 3aMeHeH IOJBeCHOH KpaH-
6aJIKoll; OTCYTCTBYIOT HecCylllHe MeTaJIHUecKHe KOHCTPYK-
1MUY 3a4Hell HapyXXHOH CTeHBl KOTEJLHOH, UX 3aMeHdeT Jer-
KHH KapKac JJs KpelJsieHHsl OrpakIaloIuux cOOpHBIX MJIHT;
BO3AYXONOAOIPeBaTe/ b (pereHepaTHRHEIN) BbIHECeH H3 3la-
HHS KOTeJbHOMH, 34 CUeT 4ero IpoJer KOTeJbHOH COKpalleH
no 20 m (npumepHo ua 10 x); HeaspaTopnl YCTaHOBJEHH
Ha OTKPBITOM BO3AYX€, 34 CYET Yero CTPOHUTE/bHble KOH-
CTPYKUMH [AeaspaTopHOH 3TaXepKH 3HAYHTEJbHO COKDa-
H1EeHHI,

DTaxkepKH — HanboJiee NOPOrHe COOPYXKeHHd TJIaBHOTO
kopnyca TILI, mosToMy crpemiennss KOHCTPYKTOPOB Ten-
JIOBHIX 3JIEKTPOCTAHLMI HalpaBjeHbl HAa cOKpalleHHe pas-
MEpPOB 3Ta)EepoK, UTO Y HAIJIO OTpaXkKeHHe B PacCMOTpPEH-
HOH KOMIIOHOBKE.

Ha neGosabuux npomuimiiennsix TOU cpemguero pasie-
uus (12—24 Msr), paboraloulHx Ha TBepJAOM TONJHBe H
¢ NBblJIeCHCTEMAaMH ¢ NpSIMbIM BAyBaHHeM (LIAXTHble MeJb-
HUIBI, CpefHEXOAHble MesbHHLbI, MOJOTKOBBIE MEeJbHHIbL
¢ BO3AYyLUHONPOXOAHBIMH CEapaTopaMM), BO3MOXHO YAe-
IIeBJeHHE CTPOUTENbHBIX KoHeTpyKuuit TOLL 3a cuer wHe-
KJIOYeHHsT U3 KOMIOHOBKH IVIABHOI'O KOPIyca Aea’paTopHOi
3TaKepKH U 3aMeHbl ee MJOLWIAAKOH /s Jea’paropoB
B KoTeJbHOM 1oMeuleHHH, Ilpumep Takod KOMIIOHOBKH
T3] nokasau na puc. 9-3. B »roifi KoMnoHoBKe pacnpere-
JUTEJbHOe YCTPOHCTBO COOCTBEHHBIX HYXKI pasMelaercs
B npoJsieTe OYHKEePHOH 3TaXKepKH.

JAst 10XKHBIX PAiiOHOB C HENpOJOJIKHTEeNbHbIM OTOIIH-
TEJAbHLIM TIEPHOAOM H BLICOKOH pacueTHO{ Temreparypoi
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Puc. 9-3. KoMnoHoBka rnaBHoro xopryca npomnititensofi T
Cpeero NaBjieHns MOWHOCTBIO 24 MaT ¢ xornamu 75 /4 w Typ-
funamu 12 Mar Gez nea’patopHOl 3TaKEPKH.
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AJIs CHCTCM OTONJICHI R PEKOMEHAYeTcsl IPUMCIICHe 1101Y-
OTKDBITBIX, @ B OTAEJbHBIX CJIy4asiX H OTKPBITBIX KOMITO-
HOBOK cTaHunil, IlpuMepom KOMMNOHOBKH ra3oMasyTHOI
T3OL ¢ oTKPHITO yCTAHOBKOH KOTJIOB MOXKET C/JYKUTb KOM-
noyoska TOLL ¢ rtypbruavmu no 12 Msr W xoraamu 1o
75 T/4, npeAcTaBaeHHast Ha puc. 9-4.

Peskoe cokpalueHne 3aTpaT Ha CTPOUTEJbHbIE KOHCTPYK-
uuy raaBHoro 3gavHs TIL MoKHO NOJYUHTL B cayyae
NPHMEHEHHsT Napora3oBOTO IHKJIA C YCTAHOBKOH BMECTO
SHEPreTHUYECKHX NapPOBBIX KOTJIOB BBICOKOHAMODPHBIX Mapo-
refepartopos H rasoBelXx Typ6un. Ha T2 ¢ nmaporasoBbIM
LUHKJIOM HET BLICOKOrC KOTEJLHOTO MOMEIUEHMs, YeM H Ofl-
pefeasiercst Gospliasi 3KOHOMHSA Ha CTPOUTEJbHBIX KOH-
crpykuusix. Ilpumep KomnoHoBku mnaporasoBofi TIL[ Bbl-
COKOTO JaBJEHUS MOIIHOCTBIO 75 M8T mokasanm na puc. 9-5.

KpurepreM OlEHKH COBEpIIEHCTBA TOH HJIH HHOM KOM-
nowoBkn TIILl cayxar nokasaTenun yaedbHOH KyGaTyphb
TJIaBHOTO 3/aHKUsl HA YCTAHOBJAEHHBIH KH/JIOBATT MOLIHOCTH.
st paccMoTpeHHDBIX Bblle HPHMEDPOB KOMIGHOBOK TILJ
3TOT TMOKAa3aTesab IO TJaBHOMY KOpNycy HMeeT cJedyloliHe
3HAUEHHS:

puc. 9-1— T3L Belcoxoro aasjaeHus: 75 Msr, na yrae
a=23,0 u3/x8T;

puc. 9-2—T31L Bwicoxoro namsenust: 50 Mear, na rase
a=1,6 m3/k8r;

puc. 9-3— T3 cpenuero aamaenus: 24 Mar, Ha yrie
a=3,3 M3/K8T:

puc. 9-4— Tl cpennero namienus: 24 Mer, na rase
(mosyorkpeiTas) a=0,8 u%/ker;

puc. 9-5 — T2l Bpicoxoro masaenus: 75 Msr, ¢ napo-
ra3oBbiM HukJgoM a=0,6 M3/k87T.

CayzxeOubli KOpNyc, COOpPYKaeMblil OTAEJNBbHO CTOALIUM
HJIH CO CTOPOHBI MOCTOSIHHOTO TOPLA 3AaHHS 3/J€KTPOCTAH-
UnH, OOBIUHO HMeeT ABa-TPU 3Ta’ka, Ha KOTODbIX pasmeuia-
10TCSl Bce nNoacoOHble MOMellleHUus (pasfeBasiky, AYyiIH,
CaHyaJbl, KOMHATBl 00CJAYKUBAIOIIETO WepcoHana), a Tak-
e aa6opaToOpHH, PEeMOHTHble MacTepckue M JApPYyrue BCiO-
Moratedbhble mometteniis. B caymedinom xopnyce TIOLL
B OT/IEABHBIX CIy4asX MOKET OblTb pdsMelleHa TaKke XHM-
BOJOOUHCTKA, €CJaH cxeMa ee M rabaputbl o0opyAoBaHnuy
He TPeOYIOT COOPYXeHusl OTAeNbHOTO 34aHMA. Bropoh To-
pell T1aBHOTO 3faHHs (BpPeMEeHHBIl) HOJKEH BCerka oOCTa-
BATLCA CBOOOJHBLIM 11 BO3MOXKHOCTH pacWIMpPeHUs CTai-
LHH.
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Puc. 9-4. KoMnonoska rsiasHoro Kopmyca npomsiuiiientoit TILL
CpeiHero JAaBMeHHsl MOLIHOCTHIO 24 Mer ¢ OTKpBLITOl YCTAROBKON
KOTJIOB,
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Puc. 9-5. Komnonoska TOLI BEICOKOro naBJ€HHS ¢ MAPOTA30BEIM HHKAOM.
a — nolepevHbI i paspes: 1 — naporeHepaTop;

2 —rasoBas TypGuHa; & — reHepatop; ¢ — BOAAHOH 9IKOHOMaH3ep; & — neaspaTop:.
6 u 7— POV.
6 — nnan: 1 — naporeneparop; 2 -— cenapatop; 3 — Hacoc; 4 — rasosas TypOuHA; 5 — KOMIpeccop; 6 — reHepaTop rasoBolt TypOMHLL;,
7 — napopast TypOuHa; 8 — reHepaTop napoBod TYyPOUHLL.



9-2. KOMITOHOBKM OEOPYLOBAHMY MPOMbILLJIEHHbIX
KOTESNbHBIX

Komnonoska 000pyAcBalidst 1IPOMBLIILIACHHBIX KOT€Jb-
HBIX HHM3KOrO [AaBJEHHH ¢ NApOBBIMH H BOJLOTPEHBIMU KOT-
JaMH TaKxKe J0JXKHA YJOBJETBOPATbL BOCbMH YCJOBHSAM, Ie-
peuncaeHgelM B § 9-1.

3nanie KoTeJabHOH NPOEKTHPyeTCss ¢ MIarom KoJgOHH
6 m; npoJieT NoMellleHus COOCTBEHHO KOTEJBHOR B 3aBHCH-
MOCTH CT YyCTaHaBJAHBAEMBIX KOTJIOB npuHuMaercs ot 12
o0 24 m, a AaMHA €T0 ONpeje/seTcss UHCIOM YCTaHaB/H-
BaeMbIX KOTEJbHBIX arperaToB MNpu THIOBCOH KOMIIOHOBKE
HX B KOTEJHHBIX siueiiKax.

KotenbHble, cxuramliye TBeploe TOIINBO, mnepel QpoH-
TOM KOTJIOB HUMEIOT OYHKEpHYIO 3TaykKepKy, IIUPHHA H BbI-
COTa KOTOPOH ONpeAessiOTCS yCJAOBHSIMU ITOJY4YeHHsa ZOCTa-
TOYHOH €MKOCTH YILOJbHBIX OYHKEpPOB ¢ yrJiaMu, obecrneyu-
BalOIUMHU MOAAUy TONJHBA B TOMOYHBIE yCTPOHCTBA KOTJIOB
HAM K MEJbHHI@AM [BUICHPHIOTOBHTEJbHBIX  YCTaHOBOK
[/I. 57]. IlepBrlii m BrOpo#l 3Taxkk OYHKepHOH 3TaxXKepKH
OOBIYHO UCMONBL3YIOTCH Ui YCTAHOBKH BCIIOMOTATEJNLHOTO
060pYyAOBaHHA KOTEJNLHOH, 3JeKTPHYECKUX YCTPOACTB H
TpaHcopmatopoB. B Koreabuslx, 060pyAOBAHHBIX KOTJa-
MH HH3KOTO JAaBJCHHS NapoNpoH3BOAUTENbHOCTBIO 50 T/
JeaspaTopbl NUTATENbHOH BOABI M MOJANMUTOUYHbIE Aeasparo-
pbl pa3MenaiTcs B Nposere KOTeIbHOH Ha Jea3paTopHoi
aTaxepke BIoJb (DPOHTA KOTJAOB (i1apansienbHo OyHKep-
Hoil). Bosbiras BblcOTa KOTeJMbHOrO MOMENIEHUS, Ipefonpe-
JejseMasi KOHCTPYKIHMEH 3THX KOTJOB, M03BOJAET pa3Me-
CTHTb J€a’paropbl B OCHOBHOM KOTEJIbHOM IIOMElLeHHH.
Bepxusis oTMerka AeaspaTopHON 3TaXKepKH ONpeResfercs
TpeOoBaHUAMU 10 OOECHEYCHHMIO AOCTATOUHOTO MOAmOpa
BO/Jbl Mepel NMUTATEJbHBIMH HACOCAMH, YCTAHAB/JIHBAEMbIMH
ia ormetke 0,00, u raGapnramMu o6opyfoBaHus U TpyboOIpo-
BOJOB, pasMellaeMblX B Aea’paTOpPHOHA 3Ta)kKepKe noji gea-
apatopaMu. OObluHO OHa cocTabasier 8—10 .

O6opyjloBaHHe XHMBOAOOUHCTKA H MOMEIIEHHST A5 3K-
CIJIyaTanHoOHHOro NepcoHasla pasMenlaloTes B TOPLE KOTelb-
HoH. Kak oCHOBHOe KOTeJgbHOE, TaK ¥ BCICMOraTesNbHLIE
NOMEIEeHHs HOJ/KHbl MMeTb BO3MOXKHOCTH DaCIIMPEHHA.

JbIMococsl M 30J10y/aBJHBAOIIHE YCTPOHCTBA OOHYHO
YCTAHaBJIHBAIOTCST HAa OTKPLITOM BO3AyXe H COENLHHFIOTCH
¢ ABIMOBO# TpyOoil Ha3eMHBIMH KUPNUYHBIMH OopoBaMu
(A5 TPOMBINIJIEHHBIX KOTEJABLHBIX HOPMBI HA OTKPBITYIO yCTa-
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Puc. 9-6. KomnoroBka napoBOil KOTenabHOI,
Ha yriie ¢ KOTJIaMH HH3KOro HaBjeHus (p—!4 Q1) napo-

NPOH3BOHTENBHOCTEIO Nie B0 T/4.

[ emococroe omdencrue

paborawmied
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HOBKY TYyro-AyTheBhiX MallHi H 30J0YyJOBHTE]EH Te XKe,
yto U aas TILL, cm. § 9-1).

Kak mnpaBu/io, NPOMBILICHHBIE KOTeJNbHble ¢ KOTJIaMHU
NaponpoU3BOAHTENbHOCTbIO 50 T/ 0B6OPYAYIOTCs CHCTEMOH
THAPABJIHYECKOrO 30JI0MJIAKOYAaMeH!s ¢ OTHeNbHO CTodA-
e GarepHOi HACOCHOML

TlpuMep KOMIOHOBKH PacCMOTPEHHOH KOTEbHOH Mpel-
craBjeH Ha puc. 9-6.

KorespHble, o6opyoBannbe kotaamu tuma JIKBP, no
CPaBHEHUIO C PACCMOTPEHHBIMH BHILIC, HE HMEIOT BbICOKOTO
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Puc. 9-7. KoMmnoHoBKa ra3oMa3yTHOH KOTebHOH CMELWIAHHOTO THIIA

HON KOMIIOHOBKH TeNJONPOH3BOAH
a — nonepe4rLIft paspes; 6 — NPOXOAbHLIA pa3pes; 8 — maaH; [ — napoBoft KoTen:
RapoBLIX KOTJIOB; 6 — BONOTDefHEIT KoTen; 7 — HYTbeBOK BEHTHASTOD; 8 — mbIMu
XUMBONOOUNCTKA, 13 — cofepacTROpuTenb; J4 — nekapGonuaartop; [5 -~ Gak; 16 —
rpeitHuIX KOTAOB; ]9 — 6yHKep MOKDOro ¥paHenHs coiu: 20 — peUHpEYJIAUHOHUEIR
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KOTEJBHOTO MOMEHICHHS, W [103TOMY pasMelleHHe B HeM
Jlea’patopoB, TpeGyUWHX YCTAHOBKH Ha OTMETKe 7—8 M,
3aTpyAHeHo. B Takwx KoTe/JbHBIX Aea’dpaTopbl yCTaHABJH-
BAIOTCst B TOpLe KoTeapHOH. [1pu 3TOM JO/IKHBL pe3epBHpo-
BATBCSA TJIOWAAM [AJs YCTAHOBKH HOBBIX /1€a3paTropoB HpH
paciliipeHnu KOTeAbHOH HWAM JoJKHA NPeLyCMaTpPHBATHCH
RO3MOXHOCTH pacIUHpeHHs MOMELleHHH AJs BCIOMOTATe b~
noro obopynosaui.

KOMIIOHOBKH TapoBbIX KOTEJAbHBIX ¢ Ta3oMa3yTHbIMH
KOTJIaMH OTJIMYAIOTCA OT KOMIIOHOBOK YTOJIbHBIX KOT@JILHBIX
oTCyTCTBHEM OVHKepHOA 3TazKepkd. B rasomasyTHBIX KO-
TEJABHBIX C KOTJaMH Naporpou3BOAHTE/bHOCTBIO 50 7/4,
Tax 7K€ KaK W B VIOJBHBIX NapOBLIX KOTEJIbHBIX, Aea’dpa-
TOpPH YCTAHABJIUBAIOTCA Ha 3TaxkepKe nepel PpOHTOM KOTJOB
¢ oTMeTKo#fl BepxHeyd nJomaznxku 8—I10 x. B xomnonoBkax
rasoMasyTHBEIX  KOTeJbHBIX, O0OpyHOBAHHBIX  KOTJaMH
JKBP, Bce BcromoraresbHoe o00opyaoBanie # cayxeOHbe
MOMEUICHIl Pa3MelialoTcs B OAHOM H3 TOPIOB KOTEJIbHOH;
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¢ maposbimu Kornamu JAKBP 20-13 u Bojgorpeitupisin xornamn [1-06pas-
TeabhocTuio 1o 30 I'kaafu.

2 — pojasHoll 3KoHOMalizep: 3 — BeHTHAATOD; 4 — ApiMococ; 5 — ApIMOBas TpyBa
coc; 9-— cererofl Hacoc; 19 — homnuTouHLifi Bacoc; 71 — ReaspaTop; 12 — HHALTD
IHCTePHA C cepHOI KHCAoTOl; /7 — npoMbiBounbti Gak; I8 — AwMesasi TpyGa BOJ1O-
Hacoe; 2/ — >AeXTPHUYECKOE pPACHPEAYCTPONCTBO; 52 — ceTHaThle Orpasiieius.
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IpH 3TOM AOJAKHA ObiTh 0OeciiedeHa BO3MOMKHOCTh YCTAHGH-
KM HOBOTO BCIOMOTaTenbHOTO 06OPYAOBAHHS IIPH paclli-
pEeHHH KOTeabHOH.
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Puc. 9-8. KoMnonoska BOAOIpefiHON KOTeNbHOI,

! — Bogorpefinelilt koten I[ITBM-50-1; 2 — rasomasyrnas ropeaxka; 8 —
ROANUTOYHBIT HacoC; 7 — BaKyyMHBI Reaspartop: 8§ — NekapGOHU3ATOPR;
JIeKTOp CeTeBOfi BOABI BBIXOAHOIT; I3 — KOMJEKTOpP ceTeBOll BOAL BO3
YeCcKoe paclperycTpolcTso;
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Bo Bcex KOMNOHOBKAX KAK yroJibHBIX, TAK H ra3oMasyf-
HBIX KOTeJbHBIX OJHH TOpel KOTEJNbHOr0 NMOMeIeHHs BCeria
J0/KeH GbiTb cBo6OAHBLIM. BBoJ TpaHCIOpTepoB uau Tpy6o-
NPOBOJIOB TOIJIMBOIOAAYH C BpeMeHHOI‘O TOpla He paspe-
1aeTcs.

Korte/dpHble CMELIAHHOrO THOA C MAPOBHIMH H BOJOTPeH-
HBIMIL KOTJIAMI JIOJIAHBl KOMIOHOBATECH TakK, 4ToObl 00a
TOPLA KOTeJbHON OCTaBaguCh CBOOOAHBLIMH. B oanoii no.jo-
BHHE OCHOBHOTO KOTEJBHOTO 3JaHHsl YCTAaHaBJAHBAlOTCHA 514-
poBbIe KOTJALI, B JAPYroifl — BOAOTpeiiHble.

Pacumiuperne napoBoil 4acTH KOTEJALHOI TNPOU3BOAHTCS
B OJHY CTODOHY, a BOAOTpeiiHONl — B Apyrylo. [Ipumep xom-
[IOHOBKH TaKOH IIPOH3BOACTBEHHOH KOTCIbHOH C MapOoBLIMH
kotiamu tuna JAKBP u BogorpeiinniMu Kotsaamu [l-o6pas-
HOH KOHCTPYKUMH HA MasyTe npuBeleH Ha puc., 9-7. Cre-
AYyeT PeKOMeHJIOBATH CeTeBble M NOANMTOUHBIE HACOCHI DA3-
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paboTtammieii Ha rase, ¢ 6alleHHBIMH KOTJaMH.

OyTbeBOH BEHTUAATOD; 4 — ceTeBofl Hacoc; 5 — PEUUDPKYJAAUMOHHBIT Hacoc; 6 —
9 — GUABTP XHMBOJOOUHUCTKU; [0 — Gax cepHoll KHCNOTH; II — Hacoe: I2 — Koa-
BpaTHbIi, /4 — TpaucdopmartopHas; 15 — wur KHIT ¥ aBTOMaTuxH; 16 — 3JeKTDH -
17 — cnyKe6HO-OBITOBBIE NOMEUEHHS.
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MeiliaTb B OCHOBIOM {toMellleHHH KOTe/bHOH, HMEKLieM RO3-
MOMKHOCTb PACHIMPEHHS, a4 He Me)KAY KOTeJbHBIMH, KakK
I0Ka3aHo Ha puc. 9-7.

[IponeTsl MexAy KOTeJbHBIMH HAaJ0 HpeiocTaBHUTh MJs
YyCTaHOBKH BCIIOMOTAaTeJbHOT0 0O0pYAOBaHHA NapoBO# 4a-
CTH KOTEJIbHOH H pasMelleHHs cayKeGebIX MOMeLlcHHA
C yUETOM HepPCITeKTHRBl Ha pacullipeHie KoTeabHoll,

[TpuMep KOMIOHOBKM UYHCTO BOAOTpefiHOH KOTEJbHON Ha
rasoBoM TOILiMBe (pesepBHOE — Ma3yT) C BOAOTPeHHbIMH
KoTinaMy OaillcHHOH KOHCTPYKIMM TIpuBejicH Ha puc. 9-8,
Kotenbnass uMeeT TOJYOTKPHITYI0 KOMIIOHOBKY KOTJIOB
C HHAHBUIYA/JbHBIMH TpyGaMH, OnMparOIIHMHUCS Ha KapKa-
Cbl KOTJIOB, M NpelHasHayvaerca AJs paboThl ¢ OTKPBITOH
cxeMoll Bojopasbopa, UTO HAULIO OTpa)KeHHe B Pa3BHUTOR
XHMBOJOOUUCTKe, 3aHUMawuleli Goapumyio niowans. Heas-
paTopbl BaKyyMHOLO THIA yCTAHABJIHBAIOTCS Ha OTKPLITOM
BO3JyXe HaJ [OMeleHHeM XHMBOJOOYHCTKH, TaM e
pasMelialoTcd O0akH XHMBOJOOUHCTKHM — AeKapOoHn3aTop,
IPOMbBIBOUHBIe GakH U Ap. YCTAHOBKA [Aea3paTOpoB HA OT-
KPBITOM BO3Jiyxe [ONYCKaeTcsi AJ8 BCeX KJIUMAaTHYECKHX
pationos {JI. 16, m. 10.31—6]. Ilpu stom Kak camu neaspa-
TOpBl, TaK H BCe TPyOONPOBOAB HX AOJXKHBI ObITH XOPOIIO
M30JHMPOBAHLl M 3alIUILEHbl MeTaJJTHYeCKUMH KOXKYyXaMmu
(3 KecTH WJIH aJIOMHHHA).

[Ipn npoekTHPOBaHMHM KOTEJALHBIX, KpOMe peKOMeHIa-
LU, NIpHBeIeHHBIX B NTaHHOM maparpade, caeayeT pyKoBOA-
cTBoBathes ykasanusmu Cantexnpoexkra B {JI. 16].

Fnasa pecstas

ABTOMATU3ALIUA, KOHTPOJMb M YNPABJIEHME

10-1. TEXHUHECKHUE CPEACTBA ABTOMATU3ALIUMMU

Kowmmaeke cOBpeMeHHBIX TeXHHYECKHX CPEeICTB, KOTOPHI-
MU o0ecrneyuBaeTcs BO3MOXKHOCTb IPABHJABHOH ¥ HaAEXKHOH
IKCIJYyaTallHH ¥ TEeXHHKO-3KOHOMHYECKOTO yueTta padoThl
060pYAOBAHUs TEMVIOCHAOXKAWIUUX YCTAHOBOK, BKJIOUAET:

a) npubopbl AJs KOHTPOJA TNapaMeTPOB H COCTOSIHIlS
obopynoBaHus;

6) ycrpoHcTBa A8 JHCTAHUHOHHOTO ynpaBJeHHs arpe-
raTaMp H HMX BCIIOMOTaTeqbHbIM ODOpYAOBAaHHUEM;
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B) YCTpPOMCTBA AJsl TEIJIOBOH 3alUUTLl, KOTOpble npe-
AYNPEXKAAIOT PasBUTHe ABAPHUAHBIX DEXKHMOB IpH palboTe
06OpyROBAHHA HJAH TPOH3BOAAT MOJAHOE HJIH YaCTHYHOE OT-
KJI0YeHne ux, ecad He ofecneuusaercs JNKBUJALMA aBa-
pPUHHOTO COCTOSIHHSA;

r) aBTOMaTHYeCKHe peryasTopbl — annaparhl, KOTOpHe
ofecrnieuyBalOT TakK0oe€ aBTOMATHUECKOE YIPABJAEHHE TeXYO-
JIOTHYECKHM IIPOLIECCOM, NMPH KOTOPOM NOAJEDKHBAeTCs 3a-
naHHas noTpebHTeNeM Harpyska, W HeoOXoQuMble Kauect-
BEeHHbIE NOKasaTenn paboTel arperata HJIH YCTAHOBKH
B HeEJOM.

TennocunoBoe ofopynoBaHue COBPEMEHHBIX KOTENbHBIX
n TOL paccuntano Ha oOs3aTenbHylo paboTy C nepeduc-
JIEHHBIMU BBIIE 3/J€MEHTAMH KOMIIJIEKCHOH aBTOMAaTH3ALHH.
CJI0KHOCTb TENJOBLIX IPOIECCOB, MHOTOOGpasne TEXHOJMO-
THUECKHX ¥ KOHCTPYKTHBHBLIX BapHaHTOB 000pylIOBaHUd,
eAMHMYHBIE MOLIHOCTH arperaTop M BCeHl CHCTEMBI TelJo-
cHaOXKeHH B 1IGJOM He MHO3BOJSIOT ONHO3HAYHO pellaThb
BONPOCH KOMIUIEKCHOH aBTOoMaTusanuu. Hapany ¢ 3Tum
IOCTPOEHHE CXeM TeNJOCHAOKAIOIINX YCTAHOBOK H KOHCT-
pPYApOBaHHe OTHEeNbHBIX arperaroB TpeGyHOT HpaBUJABHOTO
HoAX04a AAs  YCIEHMHOTO HCHOJAb30BaHHs TeXHHUECKHX
CpeACTB KOMIIEKCHONH aBTOMATH3AllMM H COOTBETCTBYIOIHE-
ro aHajausa pabouux DPEXKHMOB, OCOOEHHO B MEePeXOAHBIX
nponeccax, KOrga Hepexoji CHCTeMBbl OT COCTOSHHS DPaBHO-
BECHs K HOBOMY COCTOSIHHIO INOCTHFaeTCsd 32 CYET B3aHMO-
IeHCTBHA CPejACTB PeryJHpOBaHUS M camMoro oObexTa —
arperaTta WiH CHCTEMBI TelJIOCHAGKeHHsI.

3a cyeT NpHMEHEHMS aBTOMATHUECKOTO peryJHPOBAHHSA
H JIPYTUX CPeACTB KOMIJIEKCHOH aBTOMATH3allUH JOCTHTAeT-
€ OCHOBHON 35((eKT — CHH>KeHHe YHCJICHHOCTH OO0CTYKH-
BAIOLLET0 TIepCOHANA.

Bonpocam coBcTBeHHO aBTOMATHUECKOTO PETYAHPOBAHUA,
KOHCTPYKIMAM HEMEDHTENbHBLIX NPHOOPOB W aBTOPELyJAATO-
pOB NOCBALLEHO GOJLIIOE KOJHUECTBO CHCUHAJBLIOA JuTepa-
typut [JI. 43—50], nostomMy B paMKax RaHHOH IJaBLI DAC-
CMATpPHBAIOTCA JIHIIb OCHOBHble TEXHHYECKHUE PEIIeHHs, K)-
TOpbie MOrYT ObITh NOJOXKEHBl B OCHOBY TIPH TPOEKTHPOBA-
HUH  TeXHOJOFHYCCKON YacTli  CHCTEMBL  TenaocHabAeHiis
1pOMIIpesnI pUSTHH.

EcrecTBeHHO, UTO pe3Koif IpaHuIbl MEXKIY OTAeJbHBIMH
BHJIAMH CpEACTB KOMIIJIGKCHOW aBTOMATH3AlMU TpakTave-
CKH He cymlecTByeT. Tak, M3aMepurtejbHble NPUGOPE MOTYT
ORITh OJHOBPEMEHHO DETYJHDYIOMHMH WIH 3alHUTHBIMH,
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CHTHaAbHbIMH H 11p. ONHAKO B PAKTHKE COOPYKEHHA TeIIO-
CHa0KaloUHUX YCTAHOBOK NOUTH BCEX THIIOB NPHHATO NpHME-
HSATb B KauecTBe COOCTBEHHO aBTOPETYIUPYIOLUUX YCTPOUCTE
OTHEJBHYIO CHCTEMY amnmnapaToB, HalpiMep anmaparypy
aBTOMATH3alUH TeIJOBEIX HPOILECCOB 3JMeKTPOHHOH CHCTe-
MBL. DTO MO3BOJsIeT MOBLICHTH HAXEKHOCTL OOCIYKHBAHUA
arperaToB U CKOHCTPYHDPOBATb arnmapatypy, HaudoJgaee mMol-
XOOAUIYIO A5 YIPaBJeHHST TeNJIOBbIMY IIPOLECCAMH,

B nocsaearnse roibpl oueHb 00JbIlIOe BHUMAlUE VIeJASET-
CA BONPOCAM aBTOMATHUYECKON 3alIUTH 00ODYA0BaHUsE OT
HEHOPMAJIbHBIX M aBapHAHBIX PEKHMOB. JT0 OOBACHIETCS
BHEIpeHHeM IPYMIOBOr0 HJAH HEHTPAJH30BAHHOTO 0OCHYKH-
BaHUsA arperaTos, YMeHbUIEHHEM 4uc/Ja AeXKYPHDIX, a TaKXKe
TeM, 4TO HauboIee COBePIICHHOE COBpeMeHHOe 000pYI0B-
HHe NPAKTHYECKH HEe MOKeT yKe YIPaBJsiThCs BPYUHYIO ep-
COHAJMOM M NPU 0TKase B paboTe aBTOMATHKH, NOAAePKHBAI0-
Ulell HOPMAJbHBLIA PeKUM, [JOMKHO ObITh IHepeBeleHo
B OOJIeTYEHHLIH PEKHM (HANpHUMep, CHUZKEHHS HarpyskH)
HJIM BOBCe OTKJ/IOYEHO 3a OYeHp KOPOTKOe BpeMms. Beuaeact-
BHE 3TOTO A151 3allUTHBIX YCTPOHCTB 4valile BCEro ycraHas-
JHBAIOT OTAEJLHYI0 HW3MEDHTENbHYIO annaparypy [OBbI-
WIeHHOH YYBCTBHTEJAbHOCTH M HaJeXHOCTH JclcTBuda. B 1O
JKe BpeMsi KOHTDPOJBHO-U3MEpHUTedbHBle NpUOOpPHI arperara
9acTo MOTYT ObLITh COBMELUEHHBIMH s Iiejefl co6CTBeHHo
XOHTPOJIA (HOKa3aHHe rnapaMerpa) M TeXHHKO-3KOHOMude-
CKOro ydera (3anuch mapamerpa). /Ladg 3TOro OAMH H TOT
2Ke npubop coueTaeT 3aNHCHIBAIOMIYIO H CTPEJOUHYIO TOKa-
3pIBAOLYI0 WKaJgbl. YacTo uzMepuresabible NPHOOPHL 1 OT-
J€NbHbIE PeryJasaTOPHl BBHINOJHAIOT (QYHKIHH CHIHAJAbHLIX
YCTPOUCTB OTKJOHEHHS] KOHTPOJHMPYEMBbIX [apaMeTpoe OT
HOPMBI, a HanboJee OTBETCTBEHHBIE MapaMeTphbl CHTHAJH3H-
pYlOTCH OTHEJbHBIMH annapataMmu; B O0JblICH 4aCTH 3TO
OTHOCHTCSl K CHCHAJaM aBApHUHHOTO Xapakxrepa.

Texnuyeckde cpejicTBa yHpaBJeHHsi MeXaHH3MaMiu 0080-
pyAOBanugd, Kaxk INpaBHJa0, 3JeKTpHUeCKHe U paspadaruniba-
I0TC B COCTaBe 3JeKTPOTCXHHYEeCKOH 4YacTu NpoexTa Tell-
JgocHabxawinell ycranoBku. Croja OTHOCHTCSL yOpabjdeHue
3JEKTPONPHBOAAMI HACOCOB, apMaTypbl, 3aC/J0HOK, mHbe-
poB H np. B cayuae aBroMaTHUeCKOro ynpabJeHus IIPHBO-
JOM MW peryJupyiouldM OpraHoM CHCTeMa pYUYHOro JIH-
CTAHIMOHHOIO YNPAaBJIEHHS couetaeTcs ¢ annaparypoi
aBTOPEryNupoBanus, a BbIGOp peKUMa ynpas/eHus («pyu-
HO€ JMCTAaHUUOHHOE» UJH «aBTOMATHUECKOE») NIPOH3BOLIT-
Cs OMEpPAaTopoOM C MYHKTA YNpaBJAeHHA H KOHTPOJ.
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10-2. OPTAHU3ALUA TEXHMUYECKUX CPERCTB YNPABJEHMUSA

Brifop cxeMbl .OpraHM3aliid TeXHHYECKHX CPEICTB
VTIpaBJIeHHS ONPefe/IaloT caelylomue GaKkTophl:

1) XOMIIOHOBKA 3JAHHUSl W arperaTtoB yCTaHOBKH;

2) rtensoBas cxeMa YCTAHOBKM W B3aHMOCBfI3bL arpera-
TOB;

3) KOJMUECTBO arperaToB TEXHOJOTHUECKOro 060pymo-
BaHWS M HX eIMHHYHAT MOILHOCTD;

4) BO3MOXKHOCTbH IIOJIHOH HJIH YaCTHYHOH aBTOMAaTH3a-
MM arperaTtoB B COOTBETCTBHH C MX 3aBOJACKUM HCIIONHEHH-
eM MJH PEKOHCTPYKUHel;

D) TMOpSAOK W TepCHeKTHBa JaJbHEeRIIero pasBUTHSA
(pacmupenns) TensaocHadxKalolmedl ycTaHOBKH 3a CUET yBe-
JUYEHHS KOJMYECTBAa OJHOTHNHBIX HAH Oojee  MOUIHBIX
arperarTos;

6) HasHauenue TemyocHabxKawlliell YCTaHOBKU B CHCTe-
Me TpeANpHATHA MM 3HeprocucreMe (HampuMep, KOTelb-
Has npoMnpeanpusitus, nzoauposanuas TILL, TOLL B snep-
TocHCTeMe).

B macrosiliee Bpems NOBCeMECTHO cTapaioTcs nsberalb
CXeMBbl OPTaHH3alHK YIPABJACHUA C HHAMBAAYAIbHBIM 06Cay-
AKHUBaHHeM KaxkJoro arperata JJs YCTAHOBKU JIIOGOrO THIA.
[TpuMeHsieTcs NperMyUIECTBEHHO TPYNIIOBOE MJIM HEHTPAJiH-
30BaHHOE yIIpaBJecHHE BCeH YCTAHOBKOH HJIH €e LeXaMH.
[IpakTuuecku HNpHUHATAs CXeMa OPraHU3alUM YIpaBJecHUS
onpejeasieT pacloJoKeHHe U KOJHYeCTBO NYHKTOB onepa-
TUBHOTO OOC/IYKMBAHHS — LUHTOB TEIJAOTEXHHYECKOIO KOH-
TPOJg M YNpaBJeHHS H COOTBETCTBYIONIYIO 3TOMY paccra-
HOBKY JeXKypHOTO Mepconasa.

L1 NpOMBIULIEHHBIX KOTeJbHbIX Ji06oro THma Hanbo-
Jee BBLITOJHOK fABJASETCS cXeMa OpPraH{d3alud C TPYNIOBBI-
MH IHTaMu YIpaBJieHHst H KOoHTpoJasd. Takast cxema 0OLIYHO
He TpebyeT yCTpoHCTBA CHeNUdaNbHOTO NMOMeIleHHs AJAA IIH-
TOB, 1€ BbI3bIBACT HEOOXOAUMOCTH INIPOKJAAKH JAJHHHBIX
JOPOTOCTOSIIUHX KOMMYHHKAUMH K HUTAM M [O3BOJsET
JeTKO YCTAHOBHTH B KOTEJbHOH HEOOXOAMMOE KOJHUECTBO
IIIUTOB KOHTPOJS H YIpAaBJEHHS 10 Mepe PasBUTHA KOTeJb-
nofl. Ilpn 3Ha4nuTeaBIIOM KOJANUECTBe KOTEJBHBLIX arperaToB
(Hanpumep, 0oJdee 4) pexoMeHAYeTCA B JONCJAHEHHe K ofe-
PAaTHBHBIM IUTAM OOCTV/KUBAHUS OpPraHu3oBbIBATh UIHUT
CTapIIEro AeXKYPHOIO KOTeJIbHOH, COCPeAOTOUHB Ha HeM
TOJALKO OOlINe M3MepeHHs MO BCeil YCTAHOBKe B LEJOM H
BO3MOKHOCTh AHCIIETYEPCKOH CBA3H C TeHJIOHOTpe6J1mouHM
NpeaAnpusTHEM,
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Has oBopypoBauis COBpeMEHHBIX NpoMbliIenubix TILI
TPYNIOBOC YMPABJAeHHE arperaraMu pellaeTesi MHaue, 4em
AJS KoTelbublX. Kak mpaBu/o, NIpH OpraHu3alliy TPymro-
BbIX HIHTOB ynpaBienus (puc. 10-1) Ha rpynnoBom mure —
NYHKTE YIPABJACHHS COBMENIaeTCs yNpaBieHde HEKOTOPLIM
KOJIUUECTROM KOTEJNbHBIX arperaToB C COBNAJAOIUM M0 IO-
TpeGJIeHHIO 1apa KOJHYEeCTBOM TYpGHHHbIX arperaTos. [Tpu
TAKOH CXeMe CO3Jaercsl NpsiMasi BO3MOKHOCTb TeXHOJOTHYe-
CKOH KOOpAMHAUHH pabOThl arperatoB KOTEJbHOH W MAIIHH-
HOTO 3aJa H B TO e BpeMf caM NYHKT YIpaBJeHHs — UHT
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Cmgpora  mawunnoeo 3aia

Puc. 10-1. Pacunonoxenue nadenelt rpynnoBoro mura
KOHTpPOJs M vopassienns TOLL

7 —onepatusHble TManeNM H TyJbThl KOTJOB; 2 - crepaTHRHbLie Ha-

HEJIH H NyabThl TYPGHH; 3 — naHeNHM DELHCTPATOPOB H DelyJIATODOB

KOTeAbHOH; 4 — n2anead DErHCTPATOPCB W DPETYJARTOPOB Mamizana;
5 — DaHeJH BCHOMOTaTENbHOTO ©06OPYAOBAHHA.

MOXKHO DACHOJIOKHTh NPHMePHO B HEHTPe OGCIyKUBAZMOTO
TeXHOJOTHYECKOTO 06ODPYNOBAHHSA, YTO, KOHEYHO, BBHIFOXHO
C TOYUKM 3D@HHS SKOHOMHHA KaGenbHBIX KOMMyHHKauui. Kpo-
Me TOTO, OOBLIYHO IPYNNOBOH IUHT yNpaBJeHHs AesaeTcsi Ha
KOJIMYECTBO arperaToB, COOTBETCTBYIOLiee MPOEKTHPYEMOMY
5Tany CTPOHTEJbCTBA CTAHLHM, TAaK 4TO NPH AaJdbHeAIeM
SHAYHTETbHOM paCllHpeHUH ee TaKoil TPYNNoOBOH IWIHT NO-
BTOpsieTcsd. [IpakTnka NpPOEKTHPOBAHHS M CTPOUTEJLCTBA
TOL c typOunubiMu arperatamu 12——50 Msr HoKasaJgaa,
4TO 11000Has CXeMa C TPYNHOBBLIM YHpaBIeHHEeM BIOJ/te
cefs  onpaBAbIBAET, €CAH HA KaxKJAOM TPYNIOBOM LiKTe
COCDPEIOTOUCHO JIO UYETHIPEX KOTEeJNbHBLIX M YeThIpex TYpPOHH-
HBIX arperaros. [Ipu GoJsibulell KoHHeHTpamun 06OpYHOBa-
HHA HA KaAKJOM TPYNNOBOM LIHTE 0GC/AyKMBAHHE CTAHOBHT-
Cl SaTPYAHEHHBIM 1Ag NepcoHanAa H, CJICAOBATEILHO, MpH-
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BOJUT K HEOOXOAUMOCTH UMeTh LOMOJHHTENbHEBIX JileXKypHBIX
Ha yBeJHYEHHOE KOJNHYECTBO arperartos.

Cxema C TpYIINOBBEIMH IiTaMH YIpaBJ/eHHA MNOJYyYHJIa
JalbHeilmee pasBuTHe Mdsn TOLl, npesnasHaueHHbIX /st
KOHKPETHOTO TPOMIpeANpUsiTHS, 0COGEHHO B ciyyae 00Ciy-
AKHBAHUA MeTaJJyprudecKux 3aBOJOB, KOTJa arperarol
TOL comepxatr Tarkxe TYpGOKOMIPECCOPBI-BO3AYXOAYBKH
(T —TIBC). B 3r10M ciayuae rpynuoBbie MUTHLI AOMQJL-
HAIOTCS LEeHTPaJbHbIM aucnetuepckuM murom TIOLL —TIBC
(nmn TOLL ¢ Boabwnm KoauuectBoM arperaros). Ha auc-
HETUEPCKOM LIATE COCpPeoTouNBaloTest obulke noKasaienu
paboTbl CTAHLKM M OCYILECTBJSETCS JUCHeTYepCKas CBSI3b
TeIJIonoTpedsionero npeanpusitis co crannued. OObiunO
9TO BBIIOJHAETCH Yepes3 LUEHTPaJbHBIH AHCIETUEPCKHHA IYHKT
NPOMNPeIpUATHA.

JantenbHoe BpeMs ¥ 1o Cell JeHb MHOTHMH OpraHisa-
LUHSAMH pa3padaThiBAOTCst BONPOCH HMOMHOH LEHTPaJH3alliy
ynpasaenus pjas TILL Ilpu 3toM npexycmartpuBaercs co-
opyxkenue Ha TII| wueHTpanabHOrO TENJI03/JEeKTPHUECKOTO
LIHTa, T. €. eJHHOLO ofllero NYyHKTa YHDaBJeHHS CTaHIHH,
KaK 3TO npeiacrasieno Ha puc. 10-2. C TeXHOJOrHYECKOH
TOYKH 3peHds 3TO HauboJee COBEpIIeHHAR CXeMa ylpaBJe-
HHSl M KOHTpPOJA CTaHIHMM, TaK KaK IpH COCPEZOTOYEHHH
TENJIOBOH M 3JIEKTPHYECKOW uacreii B o6uleM UIHTOBOM IO-
MELIEHHH CO3AAeTCA ONTHMAaJbHAA BO3MOMNKHOCTH KOOPAUHA-
uMH paboThl arperaToB TeNJOBOH CTAHUMH C IOIEpedlIbiMil
cesizsimu. OHAKO TPOMO3AKOCTH HEOOXOAUMOTO HIHTOBOTO
NOMEILEeHHA (B KOTOPOM HYXHO HMeThb p&3epB /s HUTOB
pacmiupenus TIIL), Gonpmas pauHa u O0JbLIOE KOJHICCT-
BO KOMMYHHKAUHH C03Aal0T O4YeHb Cepbe3Hble TPYAHOCTH
JJ5 peanH3alud MoKoOHOA CXeMEl yupapJeHus H YAOpPO-
KAIOT ee.

Cxema opraHH3aluud C [EeHTPaJbHbIM TeI03JMeKTpUye-
CKMM U(MTOM Haubojee JIEFKO OCYLIECTBMMAa A5 CTAHIHH
C HPOCTOH 3JIEKTPOTEXHHYECKOH UacTblO (Hampumep, IIpH
BbIJdue 3JEKTPOSHEPTMH Ha TCHEPATOPHOM HANpSUKEHUH) U
OTHOCHTE/IbHO HeOOJbIIOA e HHUYHOA MOINHOCTBIO 06OpYRO-
BaHua ¢ TypOoredepatopaMu MOINHOCTbIO He Gojee 6 Mer.
I1pu nogoGnomM o6opynoBanUM LEHTPaJNbHBINH TENA03IEKTPU-
HYecKHH IUHT, KaK noxkasaHo Ha puc. 10-3, ge tpebyer Sodb-
IIOTO NOMeIleHHS.

[lpu peanusanun TOH HJAM HHOM CXEeMBI OpraHH3aLHU
KOHTPOJIAl M YIpPaBJAeHHA OJHHMH u3 Hanbojee TpPYAHBIX
BOIIPOCOB ABJSAIOTCS BLIOOD MecTa JJs LIMTOBOrO MOMeile-
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g 1 obecneuenie Heo6xoauMelx rabaputos ero. [lpu s1oM
CTAJKUBAIOTCH IPOTUBOpeudBLie TpeGoBaHUS: C ONHOH CTO-
pOHBI, ILIHTOBOE TOMeIleHHe TOMKHO [ONYCKATh BO3MOMK-
HOCTb XOpoliell KOMIOHOBKK B HEM HeOOXOAHMMBIX mamne/daech
U NYJbTOB, ¢ APYroil — 3T0 NOMEUleHWe He JOJXKHO BBI3bI-
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| [Tomewe-
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I Ne3 Puc. 10-2. BapuauTe paclo-
[ JOXKEHHA  UEeHTPAJBHBIX  LiH-
| ToB na TIILL
l ,4’?4 & —— pacloJjioXKeHHe noMeiesus
A IITUL (UT3®MI) B neaspatoploft
MHUIU l JTaxXepke: 6*: pacnojoxXeHre no-
Jaﬁlﬂ/b \Komensyas vewenns LTIl (UT3UD) B cay-
f KeGHOM  Kopmnyce: 8 — pacnoJso-
5} wende nomeurerus LTI (LITIUL)

B OTKpBITOIl KOTEJbHOM.

BATb HeOMpapRaHHOTO YBeJHYEHHs! rjaBHoro spamus TILL
U YCJAOKHEHHSl er0 CTpouTenbHBLIX KOHCTPYKHUH. C  3TOH
TOYKH 3DEHHMsT HHTEeDPECHBIM SABJASCTCA pellneHHe, MOKazaHHOE
ga puc. 10-2,6, Koraa ueHTpaAbHBII UHT pacHoNaraeTcs
Me¥AY KOTeJLHBIMH arperataMu IIPU OTKPHITOH YCTAHOBKE

244



nocaegrux. Ulur pasmewmaerca B crneunansHoM UUTOBOM
noMelleHdH Ha YpOBHE OTMETKHM OCHOBHOTO 00CAYXXHMBaHUf,
4 TIepBble 3TAXKH HCNOMAB3YIOTCA 104 KabedabHble MNOABOLbI
(BTOPOH 9TAXK) M TeHJaOByi0 nabopaTopHIoO.
JLONONHHTEIbHO OTMETHM, YTO B COOTBETCTBHH C HPHHA-
TBIM PACTIONOKEHHEM LHTOB KOHTPOAR W yhApaBJeHHa H
o6uell CXCMOMl opraln3all yopasJacuis cTanyHg ocHda-
5
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Puc. 10-3. Howmeutenne eHTPaABHOIO TeNJIOIIEKTPHUECKO-
ro mura T3LL

I — peryjsaTopnl MAlIMHHOIO 3aja: 2 — peryJasTopbl KoTaa Ne [
3 — peryasropn korna Ne 2; 4 — peryasttopsl kotaa Ne 3; § — peru-
cTpaTopsl KoTaa Ne 1; 6 ~— perucTparopnt KoTiaoB Ne 2—3: 7—peru-
cTpaTopsl MalluHHOro 3ada; § — remyohuranua U POY: 9 — nyibr
xotaa Ne 1. /0 — nynawpT korna Ne 2; [ — nyabT Kotsia Ne 3.

[1aeTCs CcPeACTBAMH CBASH, K KOTOPBIM OTHOCSITCSE KOMMY-
TATOp OmepaTuBHOH TeneOHHOH CBA3YW, pPaJAHOINOHCKORAR
CBsI3b ¢ OOXOAHBIM TEpPCOHAAOM H BHYTPHLEXOBbie IEpero-
BOpHble TeJe(pOHHbIe YCTPOHCTBA.

10-3. ABTOMATHU3ALMA U KOHTPOJIb AIPEFATOB TIU,

CpencTBa TEIJIOTEXHHYECKOTO KOHTPOJIA arperaToB MOXK-
HO pasjefuTh Ha CJAeAyIOlilHe OCHOBHbie TPYIMNBL:

a) MaMepenuda u COOTBETCTBYIOUIHE UM NPHOOPHI, KOTO-
pble ofecrnedyuBAlOT BO3MOXKHOCTb HaOuofeHust 3a OCHOB-
HBIMH ONEPATHBHBIMH NapaMeTpaMu padoThl 000pyROBaHUSL.
K »To#i rpynne OTHOCATCS KOHTPOJABHO-U3MEpHTe/bHEIE MPU-
Bopel (KHUII), umelomue nokasslBawollde HIKAJbi, IO KOTO-
pbHIM Jlerko HaG/io1al0Tcsi MIHOBEHHBIe 3HAueHHs] NapaMe-
Tpa, a TaKxe PerucTpUpYyIolLHe Npubopsl, KOTOpble NpHMe-
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HSHOTCSt Jid1si onpefiesicHidst He ToJbKO MrioBeHHOI'o 3HAUCHU,
HO M XapaKTepa OTK/JOHeHMA mnapamerpa ot HopMbl. [lo-
CJAe[HAX 3HAUMTEJbHO MEHblE, YeM NEPBLIX, H OHH NpHMe-
HAKOTCS 1 0c000 OTBETCTBEHHBIX I1apaMeTpoB, HalpuMep
4751 HabmaiofeHusl 3a TeMIepaTypoH IeperpeBa Iapa 3a
KOTJIOM.

B nocsennne TroApl Bee HBipe ApHMeHsiiotes npudopsl,
cuabxeHlDle OJMHOBPEMEHIO 110KA3LIBAIOIECH  CTpetodnoil
IWIKaJ0A ¥ AHATPAMMOH /5 3alHCH. DTO BHI3BAHO YCJIOK-
HelleM oBopynoBaHust, OOJAbIIHHCTEO TapaMerpon padolsl
KOTOPOTO  JOJIZKIO OLICHHBATBLCY I[CPCOHANOM HMCHHO IO
XapaxkTepy M3MEHCHHS BO BpeMCHH.

6) Bropas rpynna npufopoB IipeiHasHayeHa 1Jsa Oa-
JAHCOBBIX W TEXHUKO-3KOHOMUUECKUX pPAacueToB U BO3MOK-
HOCTH NPOBEAEHHsI aHAJN30B pPabOTLI aTPErdToB 3a TOT HJIH
HHOH NPOMEXKYTOK BpeMeHH. JTO CAMONHUIyIIHe NPHOOPBHI,
3a4aCTylo CHaOXKeHHBIe HHTerpaTopaMi IJs OTCUeTa CyM-
MapHOH NIPOH3BOAUTENbHOCTH.

B) Ilpubopri-cHrHAAH3ATOPEL, B KauecTBe KOTOPHIX JHGO
HCIIOMIB3YIOTCS PHOOPHI NEPBHIX ABYX TPy, JAub0 CTaBsAT-
¢ OTACJAbHble TPHOODPH CHEHHAABHO AJAS OCYULECTBJICHHA
CHTHAJH3ALHUH OTKJIOHEHHS NdpaMeTPOB OT HOPMEL

JIasi arperaToB TEIIOBBIX 3JEKTPOCTAHIHH IlepedCHb
BCeX HEOOXOAHMBIX 115 IKCIJIyaTaluH OOOPY/I0BaHUA H3-
MepeHn# npusegeH B «[IpaBusax TexHuueckoll sKcmiayara-
I[HH 3JE€KTPHYECKUX CTAHIMH, cerell W moicraHuuiis, a Tak-
JKe JOMOJHHTEJbHO B PAas3jHYHOIO POJA 3IKCILIYaTaUHOHHBIX
HHCTPYKLHAX U HUpKyaspax. Beaencrsue storo Gones nop-
pobHoe paccMoTpeHMe NpHOOPOB KOHTPOJS 3J1eCh He MNpH-
Bogurca. OTMerHM JiMIOb, 4YTO BCe OCHOBHble IIpHOODEHI
koutponsa (KHMII) 3 coBpemeHHBIX yCTaHOBKax pacroJara-
I0TCST Ha IIHTAaX KOHTPOJs M YIpaBJieHus, a HeboJbLIOe
KOJMUECTBO HX YCTAHABAMBAETCS BOAM3NW MECT HW3MEpeHus
y arperatoB. CkKa3aHHOE OTHOCHTCS K H3MEPEHUAM, HMEIO-
MM BTODOCTENEHHOe 3HaueHHe, XKOTOpble TpefywTCA TOJMb-
KO 151 PEJNKHX HepHOJMYeCcKHX HaOJoxeHH.

ABromarnyeckoe peryJgupoBaHue paGoOThl arperatoB
paccMoTpuM GoJiee noapobHO, TaK Kak 3TOT npouecc HoJee
CJOXKEH H JaKe 3JEeMEHTapHOe 3HAKOMCTBO C HHUM TOJBKO
Ha ocHoBaHuu «[lpaBua» uan «MECTPYKUHE n0 3KCIIyaTa-
MHU» MPAKTHYECKH HEBO3MOKHO. 151 BO3MOXKHOCTH paccMo-
TPEHUsT CXeM aBTOMATHUECKOrO DeryJHpPOBAHUA KpaTKO
OCTAHOBHMCS Ha CTPYKTYPE M COCTaBe COBPEMEHHOTO aBTo-
MATHYECKOro peryJsaTopa TelJIOBLIX NPOLecCoB. B 3uepre-
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THKE 1IPEUMYLIECTBEHHOE pacHpoCTpaHeHHe B IOCAEAHME
FoAbl TOJYYH/Id 3JIEKTPOHHAs CHCTEMa DEeryJaupoBaHus, Co-
cToAlAs H3 PAla YHAQUIMPOBAHHBIX 3JEMEHTOB, KOHCTPYK-
[Hsi B CXeMa KOTOPhIX BHIOH3MEHSIOTCA B 3aBHCHUMOCTH OT
KOHKPETHOTO Ha3HAaYeHHs Derysastopa B CXeMe.

DJIeKTponHble peryaaTopel (puc. 10-4) umetor THIOBYIO
CTPYKTYPHYIO CXeMY, IIDH KOTOPOH 4yBCTBHTENbHBIE 37€MeH-
Tbl / ¥ 2 H3MEPAIOT M NPeo6pa3yloT H3MEHeHNs NapaMeTpoB
B 3JEKTPHYECKHH CHTHAJ, )
KOTOPBIH NTOCTyNIaeT K H3Me-
pHTeJbHOMY OJIOKY 3 pery-
aaropa. B cayuae Heobxo-
JAUMOCTH B 3TOM OJOKE 11po-
HU3BOAKNTCHA CYMMHpOBaHHe
CHTHAJ0B, MOJYUEHHEIX OT
11eCKOIBKUX HepBHUHBLX
3.7eMeHTOB. CYMMHPOBAH-
HbIl 3JeKTpUUeCKHil cur-
HaJl YCUJHMBAaeTcs B 3JeK-

TPOHHOM YCHJHTENBHOM
ycTpoiicTBe 4 peryasitopa u
nepejaercs CHJAOBOMY

Puc. 10-4. CTpyKTypHasa cxema 3.eK-

YCTPOHCTBY 9, KOTOpOE ¢ TPOHHOTO DEry.siTopa.

MOMOIIBIO  KOHTaKTopa 0
WJIH JPYroro NyCKOBOTO YCTPOHCTBAa BKIIOUaeT B padory
cepBOMOTOp 7 JIst IPUBOAA peryJupyioliero oprada 8. Jdas
YCTAHOBKH HYXKHOTO 3HaYeHH MOLACPKUBAEMOrO peryJis-
TOPOM napamerpa CJYXKHT TAK HasplBaeMblli 3ajaTyuk 9.
O creneHu mepeMellleHHsT PeryJaHpyIONLero opraHa cyadar Imo
yKasareJio nonoxeHus [0, KOTOPHIH 3JeKTpHYeCKH CBsizal
C BBIXOJHLIM BaJjioM CepBOMOTOpa 7. DNEKTPOHHBIM peryJs-
TOp CHaG¥KeH, KpoMe YKa3aHHOTO, AONOJHHTENbHBIM yCTPO#-
crBoM 1, KoTOpoe NpefHa3HayeHo AJ% OCYHIECTBJECHUS TakK
naspiBaeMoil o6paTHOl CBs3H. DTO YCTPOHCTBO HEOBXOAMMO
JIS BBIKMIOUEHHA AefCTBHA Deryasitopa MpH JOCTHXKEHHI!
1He06X0AMMOr0 BO3AEHCTBHS PETYIATOPA Ha DETyJHPYIONH
opras.

DJekTPOHHAS CHCTEMAa DeryaipoBalllisg HMeeT Psiji BCIOo-
MOFaTeNbHBIX YCTPORCTB, KaK-10: AHPPepeHUHATOPBl, 110~
3BOJIAIONLME TONYUATH MMOYJIbC He HO abGCONOTHOH BeJH-
YyHe OTKJOHEeHWUs NapaMmerpa, a [0 CKOPOCTH OTKJONEHHA
ero; caensinue nprubopsl, HeoOXOAUMBIE JJIA OCYUIECTBJEHHUS
cundasHOTO TepeMelleHns ABYX pPeryJupylounx OpraHoB;
YCTPOHCTBA JUHAMHYECKOJH CBf3H, KOTOpPbIC OKA3hIBAKOT Ole-
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pexxawoliee BO3AEHCTBHE OJHOIO pPeryasropa Ha Apyroii Bo
BpeMs mepexoianoro upouecca. Kpome 10ro, umewrcs nepe-
KJAI0UaTeNu ¥ KJAI04YH yIpaBJeHHS, KOTOPble MO3BOJSIOT Tie-
PEXOAUTb ¢ pekuMa aBTOMATHYECKOTO YHpaBJeHHs Ha AHU-
CTAaHIMOHHOE PYUYHOE yNpaBJeHHE MPOLECCOM.

KoTenbHbil arperat ¢ TOUKH 3peHHS peryJHPOBAHUA €ro
paboThl MOXKHO DAa3AeduTh Ha TPH OCHOBHBEIX Yy4acTKa.
Jt1o — peryaupoBaHHe INpoliecca TOpeHHs, peryJanpoBadne
NUTAHKS KOTJa BOAOH M peryjHpoBaHHe TEeMIepaTyphl liepe-
rpeBa napa. B ciaydae HaJiMuds Yy KOTJa OTHeJdbHOH CHCTe-
MBI MBICTIPUTOTOBJICHUS, HATPUMED C HpOMOYHKEpOM, yeT-
BEPTBIM YYACTKOM PEryJiHpOBaHHs SBJISETCS 3Ta CHCTEMa.

[Ipn nocrpoeHun cxeM aBTOMaTHUYECKOI'O PEryJNnpOBaHHA
nponecca TOpeHHsi CJAelyeT UYeTKO pas/HYaTh MOHSTHA Ta-
pPOBOH HATrpy3KH KOTJOarperata W ero TEIJOBOH HATPY3KH,
KOTOpAs XapakTepU3yeT COCTOsSIHHE TeNJOBOIO W Mare-
pUaJbHOTO 6a/NlaHCOB B CUCTEME KOTMA.

TensoBas Harpyska xapakrTcpu3yeT KOJHUYECTBO Telaa,
KOTOPOE BOCMpHHUMAaeTcs napoobpasyllefl CHCTEMOH KOT/Ia
B eJMHHLY BPeMeHH ¥ BCJEACTBHe ITOTO OoTpaxkaer paboTy
arperata B TeueHHe MEPEXOAHOro pexkuma. HerpyaHo 3a-
KJIIOYHTh, YTO TPH YCTAHOBHBIIEMCH peXKHMe BEJHUUHBI
TENJOBOH W TAapOBOH Harpy30K M[OJKHB OBITh OAHHAKO-
BLIMH.

Ilpn ocyulecTBACHHH CXeM peryJHpOBaHHs npouecca ro-
peHHs NapoBLIX KOTJIOB H3MepeHHe IIAPOBOI HArpy3Kud He
COCTaBJSIET TPYyAa W OCYHIECTBJSIETCS JIOOLIM crnocofoM,
OPUTOMHBIM /I H3MEpPeHHs KOJuuecTBa BbipaboTaHHOIO
napa.

Msmepenue TensioBol HArpy3ku JJst MOJLAYM COOTBETCT-
BYIOLEr0 HMIyJbCa B CXE€MY PEryJHPOBaHHS MPOH3BOMHTCSH
cAenyouMM o8pa3oM: H3IMepSIoT PacXonx mapa W JaBJjieHne
B GapaGaHe; npy 3TOM HMIYJbC IaBJeHHs Npeodpasyercs
nadgepennvatopoM (CM. BbIIe) B HMIYJABC CKOPOCTH H3-
MeHenust IaBJgenunsg. O6a 3TH HMIOyJAbca CYMMHPYIOTCsT H
XapakTepH3YIOT Ten0BYI0 Harpy3Ky.

IIpumenutensno X paGore MapoBBIX KOTJOB B YCJAOBUSX
TIII, 1. e. Ha o6uiyl0 NapOBYIO MarHucTpadb, TpebyeTcsa rax
BBHINOJHATE ABTOMATH34IHIO KOT/JIOB, UTOObl OHH MOTJH
MOJNIHOCTbIO HJIM UYaCTHYHO YYacTBOBATb B PeryJaupoBaHIH
NapoBOi HArpyskH KOTeIbHON uad paborarts B COCTOSHHH
0a30BOTO pexHMa, €CJAH 3T0 TPeOyercs N0 3KOHOMHUECKUM
cooOpaxenuaM. I1osToMy cxeMa peryJHpOBAHHA NpPoLECCa
ropeHust Kaxjaoro OTAeNbHOT0 KOT/I0arperata oObIYHO CBA-
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34HA ¢ MAPOBOM MATHCTPANbIO depe3 CrellHabHbIN IVIaBHEH
UM KOPPEKTHPYIOLLHi peryasarop, cOLui Ajd BCEX KOTJICB
CTaHILHH.

Ha puc. 10-5 npupcfena cxeMa aBTOMaTHYECKOr0 Dery-
JHPOBaHHs MPOLECCa TOPEeHHsI KOTeIbHOTO arperara, pabo-
TAIOUIETO HA TBEPAOM NLIJEBHAHOM TOIJHBE H HMEIONETo
HHAHBHAYAJTbHYIO CHCTEMY HBIETPHTOTOBJENHA ¢ MPOMOYH-
KepOM. B 3Toil cxeme mpelycMatpHBacTCsi, MTO  JIaiHbii
KoTJoarperat paboTaeT Iapajuie/lbHo C pPAJOM  JPYTHX,
BCJIeICTBHE UErO AaBJeHue B oOLiell mapoBoll marucrpanu [
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Puc. 10-5. Cxema aBTOMaTH3aUMu Tpoliecca TOPEHHS Tibijae-
yroasHoro Korioarperata TOLL (I1{l — naponeperpeBare.b;
B3 — Bomsinoli sKoHomaiizep; [IM — napopast Marucrpab).

u3MepsieTcst AJA TONAYU HUMIYJAbCa K TJIaBHOMY (KOpp2K-
THpYIOIEMY) peryastopy 2. MaMepenne NpOM3BOAMTCA NpH
[IOMOIIM CIellHaJbHOTO MaHoMeTpa 3, KOoTophiii mpeofpa-
3yer M3MepeHHbIH HMIYJbC NaBJEHUS B COOTBETCTBYIOIL K
5J1eKTPUYECKHH, TIOABOAUMBIH K 3JEKTPOHHOMY KOPPEKTH-
pylouleMy mpu6opy. ID1oT MpnubOP BHIMOJHAETCH 3aBOAOM
¢ BBIXOZHBIM YCTPOMCTBOM JJIs1 OJHOBPEMEHHOH MMOXa4H
5/IEKTPUUECKOTO KOMaHAHOTO MMIY/IbCa K WHANBHAYaJbHBIM
perysasiTopaM HeCKOJbKHX KOTJIOB.

Jl;is BO3MOXKHOCTH TEpeBOJa KOTJIOB B 0A30BbIA PeXHM
KOMAHIHBIH HMIYABC K peryJaTopaM KOTJIOB Iepefaercs
yepe3 nepek/aouaregp ynpasaenns 4. MoxHO pasopBathb
MOCJAEIHUM 3JeKTPHUUECKYIO IeNb, MAYILyI0 OT KOPPEKTH-
PYIOUIEro IJIABHOTO PEryJasaropa, H OLHOBPEMEHHO IOAKJIO-
YUTh LeNMHd HHAMBHAYAJBHBIX DeETyJATOPOB  XKeJaeMoro
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KOTJIA K CHEUHANbIOMY 384aTuiKy PyuyHOTO yIpaBs/enHsa b,
C NOMOIUBI0 KOTOPOTO MOKeT OLITh YCTaHOBJeHA HEKOTOpast
NOCTOAIHHAS BeJWYMHA BXOAHOTLG CUCHAJA, ONpeLesasionlas
BeJIMYHHY HATPY3KH KOTJ4, Haxolsllerocsd B 6a30BOM pe-
kume. OT r1aBHOrO peryJ/ATopa HJAW 3afaTYHKA TEIJIOBOH
HArpy3kM HMMYyJbC NOCTyHaeT K CJeAYIOLIEMY 3JeKTPOH-
HOMY peryaupyloumemy npubopy 6 — pervasitopy TemaoBoi
Harpysku H OJHOBPEMeHHO K peryasiTopy Bosayxa 7. Ilpu
TOM INOJKJIOYeHHEe HMIYJbca OT IJIaBHOTO peryJsiTopa
K peryJsTopy BO3AyXa BbIIOJHEHO He HelnoCpPeACTBeHNO,
a (aKTHUeCKH yepe3 peryJasTop TCIJIOBOH larpy3ku. IT10
CHeNaHo JJsl TOTO, YTOOBLI B Ciayyae pyuyHol yCTAHOBKY 3a-
AATUNKaM HeoOXoAuMOoll TENJIOBOH Harpysaku OJHOBpEMeHHO
COOTBETCTBYIOIIMH HMIYJbC OblI HampaBJ/eH K peryasTopy
BO3/yX4, BCJAGACTBUE YEro 3aJaHHOe COOTHOIIeHHe «TOIJH-
BO — BO3AyX» He OyZJeT HapyLIeHO.

Peryastop Ten/soBo#l Harpy3ku 6, KpoMe HMIYJbCa OT
IIaBHOTO peryJastopa 2 WIM 3aJaTuHMka b, uoJydaer elle
JBa HMIIYJbCa, O KOTOPHIX TOBOpPHUJIOCH Bbillle, T UyBCTBH-
TeJbHOTO MaHoMerpa & 4epe3 ycTpoilcTBO 9, HasblBaeMod
QuQpdepeHHaTopoM, K PeryasaTopy TenjaoBoil HATpY3Ky IO-
CTyHaeT HMIYJbC [I0 CKOPOCTH H3MEHeHHA AaBJjeHus B bapa-
GaHe; TpeTHH HMIYJAbC K DPEryasiTopy TENJOBOH Harpys3ku
HojJaeTcst Mo pacxoldy napa oT KoTJa C HOMOIIbI0 pacxofo-
Mepa 10, KoTophiii paGoTaeT oT H3MEpUTeJbHOH Auadpar-
Mbl 11,

Takum o6pasoM, peryasaTop TellOBO HATPY3KH B CBOEM
BBIXOJIHOM YCTpPO#iCcTBe BblpabaThiBaeT CHTHaJ, CyMMipylo-
UIMH BO3AEHCTBHE NEpeuHCAeHHBIX UMIYJAbCOB, H HOJAeT €ro
B KauecTBe KOMAHJHOIO HUMIYJbCA [/ BKJIKUEHUS 37I€K-
TponpHuBoaa /2, Tak HA3BIBAEMOro IJIOCKOrO KOHTpoJIepa 13,
KOTOPHIH NpOU3BOAMUT HeoOXOAMMOE M3MeHeHue uucia obo-
pOTOB IBHraTesell NbllenuTaTesell, a CAeIOBATeNbHO, ¥ HX
MPOH3BOJHTEJNbHOCTH. B CBOIO oOdYepenb peryssiTop BO3Ay-
Xa 7, OJIyYHB HMIYJbC, IPOIIEIIINHA Yepe3 PeryJasitop 1en-
JIOBOH Harpy3kd, BbipabaTblBaeT CHTHaM [ H3MEeHEHHUs
IPOH3BOLUTENBHOCTH NYThEBBIX BEHTHIATOPOB Koraa. Jas
STOrO YIPABJASIOUMHA CHTHAJ OT BBIXOAA JEKTPOHHOI'O IIPH-
Gopa 7 nojaeTcs K CepBOMOTOpY 14, KOTOPBII MeXaHHUECKH
COuJIeHEeH ¢ HaNpaBJALUM annapatoMm /5 AyTbeBOro BeH-
Taasitopa. Ecin xorsioarperat nMeeT gBa AYTbeBhIX BEH-
THJSTOPA, XOJ HCIOJHUTENBHBIX MeXaHH3MOB OOGOHMX Ha-
NpaBJSIOIIHX aNnapaToB COIVIACYETCsl 3JEKTPHYECKH ¢ IO-
MOILBIO CIEIIHAJBHOTO CAeASLIerQ yCTpoHCTBa.
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st o6paTHOl CBA3M B peryJsitope BO3JAyxa 7 HCIOJb-
3yeTcs Tepenaj AaBJeHHI Bo3lqyxa Ha ydyacTKe BO3JYyXo-
nojorpesatesas Kotsaa 26, KOTOpbiil xapakrepusyeT (axtu-
YeCKYI0 IPOH3BOANTENbHOCTh BeHTHJAATOpA. IDTOT Mepenaj
usMepsercsd AddQepeHIHaNbHBIM MaHOMETPOM 6, 3JEeKTPH-
YECKH BKJIIOYEHHBIM Ha BXOA npubopa 7.

OnTuManbHbI BO3AYWIHBIH pPEXHM TONKH 27 HOJKEH
YyCTaHABJMBATLCA C Y4eTOM COLEp:KaHHA CBOGOAHOrO KHCIO-
pora B TONO4YHBIX rasax. ns 3Tofi uedu peryaarop BO3-
Ayxa 7 moJyyaer elle OJAHH AOIOJHUTENbHBII HMIYJbC OT
peryJastopa — KoppekTopa Bo3ayxa [7, Ha BXOJ KOTJPOro
MojaH CHrHaJd aBTOMaTHueckoro kucjiopoigomepa [8. Kak
H Yy OCTaJbHBIX peryJasaTopoB, 3ToT npubop HMeeT pyUYHOH
s3amaTuuk [9 u nepeksouartenb 20 nepexona ysJjga KOpPpek-
LHH C peXXHMa aBTOMAaTHYEeCKOTO PeryJaHpOBaHHS Ha 3alaH-
HBIH TOCTOSIHHBIA.

ABTOMaTHUeCKOe peryJHpOBaHHe pa3pekeHdss B TOMOY-
HOH KaMepe OCYIECTBJsETCS ¢ MOMOILUBIO CaAMOCTOSITE/bHO-
ro 3JIEKTPOHHOTO peryJaaropa. HWmMmnyabc H3MeHSIOWErocs
paspexenust mojpaercsa K AH(beperunasbHomy TAromepy 2/,
a 3JIEKTPHYECKHH CHTHAJ OT ero MHAYKIHOHHOTO JAATYHKA —
Ha BXOJ 3JeKTpoHHoro npubopa 22. BospelicTBue 3JeKTPGH-
HOTO peryastopa 22 Npous3BOAUTCS C NOMOLLBIO CepBOMOTO-
pa 23 Ha HamnpasasoluE annapat 24 AbMococa KOTJA.

BenenctBue uanuudsi CHOCOGHOCTH K CaMOBbIpaBHHBA-
HHIO Da3peKeHHA B TONKe aBTOPEryaATOp pas3peKeHud He
HMeeT ycrpolicTBa o6paTHON cBsizi. Hanuune caMOBBIpaBHU-
BaHHS pa3peKeHHst B TONOYHOH KaMmepe KOT/1a 0OBSCHSETCH
B OCHOBHOM TeM, 4TO IIPY H3MeHEHHAX pas3pe’KeHHs B TOiIKe
HU3MEHSIOTCH M INIPHCOCH BO3JyXa B TONKY uepe3 HeicT-
HOCTH OOMYpOBKM. MexXJay perysisaTopoM BO3JyXa H PeEry-
JATOPOM pa3pekeHUs: HMeeTCs yCTPORCTBO AHHAMHUYCCKOH
cBA3H 25, xoTopoe obecrnednBaer nojauy K pery/sitopy pas-
pexKEeHHsT OMEePexKalolero HMIYJabca OT PeryjasTopa BO3Iy-
Xa. DTO yayulnaer NpPONECC peryJupoBalivs, Tak Kax Tmpu
3TOM HawaBlMi paboTaTh PeryJasiTop Bo3ayxa Kak 6Bl Io-
MOTaer peryJjsiTopy paspeXeHHs HadyaTb IepeMelleHHe
CBOETO CEepBOMOTOPA B Ty WJAH HHYIO CTOPOHY B 3aBUCHMO-
CTH OT H3MEHEHHs BO3AYLIHOIO peKHMa.

Ha puc. 10-5 He noxasaH y4yacTOK peryJupOBaHHsA, OT-
HOCAIMACH K CHUCTeMe TBUIeNPHUTOTOBJCHHMS, KOTOPHIH
¥MeeT CBOW peryJaHpyiouHe npubopnl, obecneuuBarolie
HOpMaJsbHyt0 paboTy NhIeCHCTeMBb! ¢ mpomOyHKepom 28 H
waposoii MeapHuuen {JI. 45]. Atu peryaaropsl aBroMarTH-
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YeCKH YNPAaBJAIOT 3arpy3KOH MeJAbHHULI M BeJHYUHON pas-
pekeHHusl Nepei Helo, a B cjaydyae HeOOXOAMMOCTH HOAAep-
JKHBAIOT MOCTOSAHHYIO TeMIEPaTypy aspocMecH 3a MeJbHH-
ueii. CxeMa aBTOperyJHpOBaHUS MHTAaHUA KoTJjoarperarta
BOJOW mpexacraBdaeHa Ha puc. 10-6 u cBOZMTCS K MOAxepa-
HHIO TIOCTOSIHHOTO ypOBHA B Gapabade KotrJaa.

[Tosoxkenne ypopus B OapaGane KOT/ia B NepByio Ode-
peib 3aBHUCUT OT Takoro akropa, Kax BpeMEHHBIH HJIH
MOCTOAHHBI HebanaHc pacxoXa napa H IOCTYNJAEHHA BOJH,

Pue. 10-6. Cxema aBroMaruszauuy TNHTA-
HHa Kotaoarperara TILL

I — cocyl mOCTOSIHHOTO YpoBHS; 2 — nHdmano-

MeTp-ypoBHeMep: J — 3/eKTpPOoHHbII OJ0K; 4 —

mapomep; 5 — BoxoMep; 6 -— MarHHTHBIH yCHJIH-

Telib; 7 — CepBOMOTOP; & —- pPeryJaupyIOULuit Kia-

rnaH; 9 — maponeperpeBatenb; 10 — Gapalan KOT-

na: !l — Bonsinoft 9KOHOMaHaep; 12 — muratesb-
Helft TpyGonporoi: I3 — naponpoRcH.

YTO NpsIMO NPUBOAUT K H3MeHeHMIO ypoBHs B Oapabane.
Y coBpeMeHHBIX KOT/OB o0BeM GapadaHa OTHOCHTEJBHO
HeBeJHK, UTO OO0YCJAOBAMBAeT OUCHb OBLICTpOE H3MEHEeHue
ypoBHs. Tak, HanpuMep, AJS KOTJa BBICOKOTO AaBJACHHS
NPOH3BOANTENBHOCTRIO 120230 7/4 CKOpOCTH MOHHKEHHS
3epkaJsa Bojabl B GapafaHe cocraBasier okoso 30 cex na
200 mm BBICOTH! YpoBHA. B TO Ke BpeMs Ha KOTJIaX HH3KOrO
AaBJEHHs] yCTAPEBIUMX TUNOB 3TO BpeMs COCTABASET OKOAO
4—6 mun y GoJsce, BeaelAcTBHe ITOTO pPY4YHOe YNpaBicHhe
MHTAHICM HA COBPEMEHHBIX KOTJAX TNPAKTHUECKH HEBO3-
MOZKHO.

VimetoTcs eule ama ¢axtopa, BAMSIOLIHE Ha NOJOKeHHE
YPOBHS: MapocojepXkaHHe B NAapOBOASHON CMeCH U HHTEl-
CHBHOCTb NTapoobpa3oBaHus B 3KoHOMaisepe. CienoBaTeilb-
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110, HanboJee NPaBU/bLIHO MOKHO OPraHU30BATb CXCMYy pery-
JIAPOBAHHS TNHTAHHsA, YYHTBIBAs KakK [OJOXKeHHe YPOBHSA
8 Oapabane, TaK u 1apoNpoH3BOAUTEILHOCT KOT/IA H (akK-
THYeCKoe NOCTyMJecHHe B Hero nuraresibHol poiwl. Takas
¢cxeMa aBTOpery/JHpOBaHWA I[HTaHHA HA3BIBAETCA COOTBET-
CTBEHHO TPEXUMIYJAbCHOH Y IIOJyYMJia IIPEHMYLIECTBEHHOE
pacnpocTpaHeHHe BCJICACTBHE HAACKHOCTH [JeHCTBHS Ha
arperatax BCEX MOILHOCTeH.

Cxema TpexXHMIyJbCHOTO 3JE€KTPOHHOTO  DEryJsTopa
JANTAHMA npejacTaBsiena Ha puc. 10-6 m COCTOMT U3 Cieaywo-
ULHX 3JIEMEHTOB: K 6apabany KOTJa NPUCOeJHHEH CTaHAapT-
HbIH ypAaBHUTENbHLIH cocyn [ nid oTbopa HMIYJAbCA K YPOB-
nemepy 2. YpoBHemep npeobpasyeT BeJHUMHY KoJebaHnh
VPOBHSI B COOTBETCTBYIOUIUE UMIYJAbC JEKTPUUECKOTO TOKA,
noJaBaeMblii Ha BXOJX CepHIHOro 3JdeKTpoHHOro OJoka 3.
AHaJOrHYHO 3TOMY K 3JeKTPOHHOMY OJIOKY IIOABOAATCHA
HMIYJbLCHL OT napoMepa 4 u BojoMepa 5. B sjeKTpUUECKOn
cxeMe peryasitopa 3 3TH HMIYJAbCH CYMMHUPYIOTCS U Jel-
CTBYIOT 4Yepe3 TNycKaTeJMb 6 Ha HCOOJHUTebHbIA Mexa-
HH3M 7 peryJHupylollero kKJjamaHa &8 ToAaud NHTATEIbHOH
BOJBI.

[IpumeneHne »37eKTPOHHBIX TPEXHMIYJAbCHBIX PperyJs-
TOPOB IJ/151 aBTOMATH3alHK NUTaHUA ofecreunBaeT IWHPOKHE
BO3MOXKHOCTH YIIPABJCHHSI MPOLECCOM IPH CaMbIX TAXKEJbIX
pexkxumax paboTol arperata. DTo HOCTHraercs TeM, 4TO CTE-
NeHb BO3ASHCTBHA IBYX NONOJHUTEJNBHBIX HMIYJbCOB (pac-
X0JI0B mapa M BOJbl) MOXKHO H3MEHATb B LWIMPOKHX IIpeje-
JaxX NpH HaJalKe peryJupoBaHus, B OCHOBHOM MYyTeM IO~
TOHKM 2JEKTPHUECKOTO peruma.

B sakmioueHne ykaxeMm, UTO aBTOMAaTHUECKOe PeryJiipo-
BaHHe TeMIlepaTypbl TMeperpeBa napa Kak y4acTOK peryJsiH-
pPOBaHHUs XapaKTepH3YeTCsl 3HAUYUTEJbHDIM 34Ma3JbiBaHHEM
B M3MEHEHHAX KOHeUHOH TeMICpPaTyphl napa Ipu pasaHdHbIX
pekuMax — BO3MYILEHHAX. JTO 3aCTABUJAO KOHCTPYKTGPOB
KOTE/bHbIX arperaToB 3HAYHTEJbHO YCJIOXKHHTL cXemy Cof-
CTBEHHO IHapomneperpeBatess KOTJIa A YAYHIIEHHS iHa-
MHYECKHX CBOHCTB 3TOIO ydacrKa KOTeJLHOTO arperara.
Tax, nosBuIACH BOPLICKUBAIOLIEE NAPOOXMARUTEAN € BIPhl-
CKOM COOCTBCHHOTO KOHJAEHCATd, CJOMKHbIE CXEMbl «lepe-
6pocoB» mapa 10 CropoHaMm rasoBoro TpakTa KOTJaa u IIp.
Takue KapauHaJbHpIe pelleHHst NPHBEJIH K IPAKTHUECKOH
BO3MOXKHOCTH  PETYJAHPOBaHUSI TeMIepaTypbl Teperpena
napa OJIHHM peryJsTopoM, paboTalomiuM B OCHOBHOM 110
KOHEYHOM TeMIepaType napa 3a KOTJOM.
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Brejpsiemoe B mocsefHne rojgbl IPyNIIOBOe H LEHTPadH-
30BaHHOE YIpaBJeHHe 000OPYAOBAHMEM, 4 TaKiKe 3HAUHTEJb-
HOe YCJIOXKHEHHE CXeM H KOHCTPYKLHH arperatoB IIpHRe/H
K HeoGXOAHMOCTH IIpeAyCMOTPETh ClellHajbHbie MEPONpHs-
THS,, KOTOpble 00eCcHeuHBalOT JOKajJH3alHi0 aBapHRHHX
COCTOSTHHH HJIM [POH3BOJAAT aBTOMATHUYECKOE OTKJIOUeHHE
arperata npH HaJHYMM aBapuu. DTU (QYHKIHH BHIIOJHSAIOT
YCTPOKCTBA TEXHOJOTHYECKOH 3ailuTel oGopymoBanus. [1pu
3TOM cJie/lyeT OTMETHTB, 4TO B Psijle CIyYaeB JIOKAJU3aliio

Pepenumma | | TOHURCERAEN | pooyomme | \Ommmmoveme
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pHC. 10-7. CprxTypHaﬂ cxema TemnJaoBoH 3a-
IUTHL KoTaoarperata TILL

I — npienuraTenn; 2 — LYTbeBbi€ BEHTHJIATODBI: 3 —
MeJibHUUYHLIE BCHTUANATODHI.

aBapHHHOTO PEKHMa MOXKET IPOM3BECTH TOJbLKO aBTOMAaTH-
yecKoe YCTPOMCTBO, a He JEXKYPHBIH NEpCOHaM, KOTOPhiH
MOKeT He YCmeThb CKOODAMHHPOBATbH CBOM JefCTBHA 11O
yOpaBleHUO arperatoM. B coortBerctBuM ¢ 3THUM Texaude-
CKHM YHOpaBJeHHeM IO 3KCIlyaTauuu MUHHCTpPOCTBa 3HEp-
reTHkH H ajektpupnkanun CCCP B 1964 r. 6piin cocras-
JIeHbl CBOJAHBEIE TPeGOBAHHS 10 BHIIOJHEHHIO TEXHOJOTHYE-
CKHX 3awuT anasa obopynosanus TILL

ITpurnunuanaeno 3awuTa arperara BHIOMNseTCH Ha
0ase M3MepeHHs1 OJHON HJH HECKOJIbKHX BEJHYHH — Tapa-
METPOB, KOTODBble MOIYT XapaKTePH30BATh AaBapUiHOE CO-
croanue. Ecan 1okadbHble JCHCTBHA 11a J@HHOM ydacTKe
arperara He INpPHBOTST K [1010KHTEJbHOMY pe3yJbTaTy, TO
3aUlMTa TPOM3BOAHT TOJHOE OTKJOUEHHe ero. 3avaciylo
CPeICTBA 3alMThl BKJIOYAIOT ClelldaJbHble NpHOOpHI IIO-
BLIIIEHIION TOWHOCTH 1 OuicTpoTll cpabaThiBaHHs.

Ha puc. 10-7 npencraBieHa cTpyKTypHasi cxeMa 3dlUH-
Thl KOTJOarperarta, [AeHCTBHE KQTODOH NNWROGUT K OTKJIO-
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ueHHio ero. PaccmartpuBas ¢xeMy, Hajo uMerb B BHAY, 'TO
Ha Hel He IM0OKa3aHbl OliepalUH, KOTOpble NPOU3BOAATCH,
KpOMe OTKJ/IOUEeHHs [BuUraTededl cobGCcrBeHHBIX HyxA. llpu
OCTaHOBE KOTJoarperata JOHNOJHHTENbHO HEOOXOAHMO:

a) 3aKppiTh NMApO3aNopHYIO 3aIBHUKKY M 3aMOpDHbIC 3&-
JBHXKKHM Ha NOABOJe NuTanus (ecny cpaborana 3aumura oT
aRApHAHOrO YpOBHS);

0) 3akpbiThb 3aJBUKKH Ha JHIUIX BIOpPBICKA COOCTBCH-
HOTO KOHJeHCaTa H JHUHHUH NOABOJAA BOJALl K Y34y BIPBICKE;

B) OTKPbITh 3aJBHIKKY Ha INPOAYBKe Illaponeperpeare-
Js, a B Cjayyac INepelnuTKH KOTJa BOAOH — 3aJBHXKKY Ha
aBapuiiHOM CJHBe BOAB U3 Oapabana.

[eficrBue 3aIUT KOTJI0Arperarta, npou3BoAsLUIHX JOKAIb-
HblEe OIepaliyd, CBOAMTCA, KakK IpaBwiIo, K Meponpus-
THAM, NO3BOJSIONIMM OTKJIOUHTbL YaCTh TOMJIHUBOMNOAAIIHX
YCTPOMCTB, OTKPHITh IIPENBapUTEAbHO CAHB BOJABl U3 Oapa-
6aHa, BKJIOYHTH NOMNOJHUTEAbHbIE Ma3yTHbie QOPCYHKH AJs
NOJCBETA NMPHU NOTYCKHEHUU NBIJIEYTOJbHOrO (paKesaa B TONKE
H np. KoHkperHasa cxeMa 3aLIUTbl KOT/0arperara 3aBHCHUT
OT ero KOHCTPYKLHH, CXeMbl Ta30BO3JyIIHOIO H IApOBOAA-
HBIX TPAKTOB, a TAKXKe OT THIIA TONOYHOTO YCTPOHCTBA.

ITapoBass Typ6una sBJAseTCA BBICOKOABTOMATH3HPOBAH-
HbIM arperaToM. [Ipu 3ToM Bce OCHOBHBIE PEryJSITOPHI BXO-
JIST B OBIIYI0O KOHCTPYKUHIO YCTaHOBKH. K HHM OTHOCATCH:
aBTOPEryJATOP NOAAEpPKaHUA CKOPOCTH BpallieHHsi poTopa
TypOHHBI, PETYJATOPHl NOAAEPKAHHS 3aJaHHOrO AABJIEHUS
B orbopax, HaBJeHWs Macja B CHCTEMe CMa3K{, NOHAYH
napa Ha JaGUPHHTOBBIE YIJIOTHEHHS, YPOBHsS B KOHJeHCA-
Tope U Ap. BeaencTBHe 3TOTO BONPOC aBTOMaTH3anHu H 3a-
WUTE  TypOMHHBIX YCTAHOBOK CJeNyeT paccMaTpuBaTh
C TOYKH 3peHHUsI YCTAHOBKU JOINOJIHHTENbHBIX YCTPOHCTB, KO-
TOpBle HeOOXOANMBI AJsl TPYNIOBOrO WJIM IeHTPaJu30BaH-
HOro OOC/y:KUBAHHS, €CJIM OHH TI0 TEM HJH HUHBIM NPHUAHAM
YACTHYHO OTCYTCTBYIOT Y TypOHUH BBIIYCKa TpPeKHHX JeT.

10-4. ABTOMATHU3ALMA BOQOIPENHLIX KOTI/IOB

B nocsensee BpeMs BONpPOCY aBTOMATH3AIMH H 3aIHTHI
BOJOTPeHHbIX KOTJIOArperaros, paboTalolHX Ha Tra3oBOM H
JKHIKOM TOIJIMBAX, yHeasaJoch OoJbilioe BHHMAaHHe, YTO
NO3BOJIMJIO NMepeATH Ha HpaKTHKE OT paHee HWMEBIIMXCS
CNOXKHBIX M MaJOHAaJeXHbIX CXeM K OTHOCHTeIbHO IIpO-
CTBIM.

Bonpoc 3akmouaerca B TOM, YTO peryJupoBaHHe IIpo-
Lecca ropeHHus B TONKE BOAOIPeHHOro ra3oMasyTHOTO KOTJa
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NPON3BOANTCS H3MCHCHUCM KOJHUCCTBa OANOBPEMCIIHO Pa-
fOTaOWHX TOPEJOK H COOTBETCTBYIOWIETO MM KOJHYECTBA
HeBOMbIMINK  IYTheBBIX BeHTHARTOpos.  [lpoussopntes-
HOCTb KaykKIOTO TAKOTO BEHTHJATOPA COOTBETCTBYET NPOU3-
BOXUTENBHOCTH TOpeskH. IJTUM 00eCneynBaloTcs XOpoluas
BO3MOMKHOCTb TOJLAEePAKAaHUS ONTHMAJBHOTO COOTHOIIECHHSH
«TOMJAHBO — BO3AYXy 11 IKOHOMHYHOC pacxoJ0BAHHE 3J€K-
TPO3UePTHH Ha nopavy ayTba. [ua vaoderBa aproamarnye-
CKOTO YNPAaBJAEHHSA Ta30Ma3yTHLIC TOPEJKH H HX BEHTU/IHTO-
pol o0bennHeHn! B OAHOBPeMEHHO BKJjIOYaeMble TPYNIBL 110
yeTelpe rope/Kd U 4eThipe BeHTHasATopa. [1pu 3TOM Heobxo-
JHUMble 17 BKJKUEHHS TOPEJOK M BCHTHAATOPOB 3aCJA0HKH
MeXaHuueckn cOJOKHPOBAHBI H UMEIOT OOILHHA A5 JTAHHOH
TPYTHIL! 3JIEKTPOIPUBOL.

Taxum ob6paszoM, noJAepXKAHUE 3aJaHHON 3a KOTIOM
TeMIepaTypbl CereBod BOXLI ODecleUHBaeTCs ynpapienneMm
BRJIIOUeHHs rpynn ropesok. Oxna u3 rpynn paboraer Io-
CTOSIHHO, ABJIAsCb BHAYaje pacronoynoil, a 3atem obecne-
yuBalowel ycroiiuuocts axesa B rtonxe, Crenyer orme-
THTB, YTO TEMOEpaTypa BOMAB 34 KOTJOM 34Z4eTCd <0
AUCIeTYepCKOMy TpauKy» H IOARepXKaHHe ee B TeHCHHe
3aJaHHOTO IIepHOAd IPOU3BOZMTCH YKA3AHHLIM BbIIE CIIO-
cobom. flpakTnyeckue NONBITKM aBTOMAaTH3UPOBATH IPOLECT
MOJHOCTbIO (HANpAMEpP, ¢ YUETOM H3MeHEeHHH TeMuepaTyphl
HapyKHOT0 BO3[yXa) I0Kazaan manayio 3pGekTUBHOCTb Ta-
KO} ABTOMATHU3aNHH, rJIaBHBIM 006pPasoM BCJAEACTBHE HAJN-
YU OueHb OO0JBLION HHEPUMHM pPETYyAHPYeMOro IIpoleccd.
Ilpn ocyuiectBsieHnH perynupoBaHHs «II0 JUCIETIEPCKOMY
rpauky» cxeéMa aBTOMAaTH3alUW yupoulaercss 0e3 BUIH-
MBIX yXyImleHui yno6cTRa obceay:KHBaHUS KOT/a jaxe HpH
IrpyHnHIoBOM VIIDABJEHHH HECKOJbKHMH arperaTaMy ¢ OiHOTO
TeNJIOBOTO IIUTA.

CxeMa aBTOMATH3ALHH TONAEPIKAHHA TEMIepPaTyphl
BOJABI 32 BOJOTPeHHbIM KOTJOM IipeiacTaBieHa Ha puc. 10-8.
B cxeme /s ynpouleHHs NOKa3aHO JuIIb [0 OAHOH ropet-
Ke C KaXJO# CTOPOHBI TONOUHOM KaMephl.

AproMaTuueckuli pery/asaTop [ mHOCPeICTBOM TeMIepa-
TypHOro jaruuka 4 KOHTPOJUPYeT MNOCTOSHCTBO TeMmepa-
TYpbl BOJBl B TPyOOHNpOBOAe 338 KOTJIOM. IIpn OTKIOHEHHH
TeMIepaTypsl OT 3aJaHHOrO 3HaYeHHs Pery/asiTop ¢ Iio-
MOLIbIO COOTBETCTBYIOLIEH KOMMYTAaNHOHHON ammapatyphl
TIPOU3BOANT BKJIOUGHHE MAM OTK/JAIOYEHHe TIpyRm rope-
JIOK, T. €. BO3JAEHCTBYET HA 3/eKTPONPUBOALI AYTHERLIX Beil-
THJAATOPOB 2 M 3acnoHoK Ha Ttomause 5. Pabora
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ABTOMATHYECKOTro peryJsropa paspeXeHHS BOJOTPEHHOrO
‘KOTJa JIo00oro THHa He OTJAHYaeTcs OT paboThl HX HA
sHepreTHueckux Kotaax (cM. Beiue). ChaefyerT JuINb YKa-
3aTh, 4TO BO3JEHCTBHE PEryjaATOpa OCYILECTBIAETC WM HA
HATPABASIOWMN alnapar ILMococa, HiId Ha nméep B MHJH-
BHAYyaJbHOM ra3oxole 3a KOTJOM.

Texuosiornueckasa 3amuTa JAAs BOJAOTPEHHLIX KOTJOB
BBLIOJIHAETCS 110 BecbMa HeCJOXKHOIl cxeMe, Kotopasd obe-
CIeuuBaeT:

- Boda 6 menno=
bodn ws cemu cEms

4
! A AN
S 4 I 4 3 Z _é
/as Bo3dyzx
K ocmarsksim | ’ K 0cmansHsar
Besmunfmapar - Fermu IRITICIa N
u 2OPENKAM ° eopEnKaAM

Puc. 10-8. Cxema aBTOMarTH3alWiH BOAOTPEHHOTO KOTJA.

a) OTKJKUEHHe arperatra INpH paspeiBe TPyO MOBepX-
HOCTEH HarpeBa; AJs 3TOrO 3a KOTJOM YCTaHABJIHBAETCA
CUFHAJAU3UPYIOWUN BOZOMEp, KOTOPHIE HOJAeT 3JeKTpuue-
CKHH HMIYJbC IDH CHMXKEHHHM pacXola BOJBI 38 KOTJIOM;
Bo3JleficTBHe depe3 COOTBETCTBYKILME pese [MPOU3BOLUTCA
Ha 3aKphiTHe 3aJBHIKEK JO H IIOCJe arperata u HpeKpa-
lleHHe NOAAYH TONJIMBA;

6) oTkJI0YeHHe KOTJa TPH aBapHAHOM MOHUKEHHH A&B-
JIeHHsl Ta30BOTO WM MA3yTHOIO TONJHBA Nepej FOpejakamu
KOTJa; pee 3allUThl IPH 3TOM NOJNYYAIOT UMIYJIbC OT 3J€K-
TPOKOHTAKTHOTO MAHOMETpa, YCTAHOBJIEHHOTO B TOIJIHBOIO-
jfamoueM TpySonporose;

B) BKJIOUEHHE aBAapHHHOID DEryJasTopa, BO3JAEHCTBYIO-
1[eT0 HA OTKPBITHE 3aNBHKKM HA JHHHH pelHpPKYJsUM
BOJIbl B KOTJIE; AATYHK PeryJsTtopa KOHTPOMHPYET MOBBILIE-
HHE TeMIIepPaTyphl BOABI 32 KOTJIOM, U NpH HEIONYyCTHMOM
[TOBBIIIEHHH €e OCYLIeCTRJSETCSl AONMOJHHTENBHBIA NPOIycK
BOJBI 4epe3 KOTeJl 3a CYeT PeuHpKyJafildHH, 4TO NMPHBOLHMT
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K CHUXKEHHIO TeMIlepaTypbi BOABI A0 AONYCTHMBIX Ipele-
JIOB;

I') KOHTPOJL Moracanus ¢gaxena B TONKE; B cjyuae noJ-
HOTO CpbiBAa TOPEHHSA MPOHCXOJAHT OTKJ/YEHHE arperara;
JUlsl KOTJAOB, paboTarouiux Ha rase, 3TOTO BLINOJHHTH HE
yAaeTcst DBCJEJCTBHE OTCYTCTBHSI HANEKHOTO AarTuhka —
doropese Ans KOHTPOJA rasoBoro ¢axesa.

10-5. ABTOMATM3ALUA BCMNOMOIATENILHOTO OBOPYHQOBAHHUA
T3, U NAPOBbIX KOTENbHbIX

B cocrase nuraTe/sbHO-I€a3paTOpPHON YCTAHOBKH aBTO-
MaTH3alUsa CBOAUTCS B OCHOBHOM K CJELYIOLIEMY:

a) OObecneueHne aBTOMATHYECKOrO BKJIOUEHHS pe3€pB-
HOTO IHUTATEJbYOro Hacoca (IOMHMO HMEIOUIHXCS 3aBOJ-
CKHX YCTPOKCTB aBTOMATUUECKOIO PEryJHPOBAHHS W 3alllu-
Tl B COOCTBEHHO HACOCHOM arperare); 3T0 HOCTHIAETCH
NyTeM aBTOMATHUYECKOrO BKJOYEHHS ABHraTessi HACOCA {IpH
NajeHuH JaBJjeHHst BOJAbl B TMNHUTATeJbHBIX Marucrpajsix.
UMnyasc nonaercs KOHTAKTHBIM MaHOMETPOM KOHTPOJIA
JaBJACHHS BOAB W BBOAHUTCS B CXE€MY BKJIIOUEHHS] ABUrATENS
nacoca. Ilyck Hacoca npu 3TOM OCyHlecTBJsieTcst Ha o6par-
HoM kaanagne. CienyeT OTMETHTb, YTO HAJHUME TAKOH aBTO-
MATHKM He HCKJAUdeT HeoGXOMHMOCTH 3JeKTpuieckoi 0.10-
KMPOBKH JBHUT4Te]sl pe3epBHOTO Hacoca C [IBHraTeasiMH
padoTalIuX HACOCOB, YTO HOBbILIAET OGILYIO HAaAeKHOCTb
paboThi HACOCHOW TPYIUIHL

6) [lonmep:Kanue TNOCTOSIHHOTO JHaBJEHHS B TOJOBKE
JeaspaTopa ¥ ypoBHA B akKKyMmyJsaTopHoM Gake. HecMortpsa
Ha& OTHOCHTEJABHYIO NMPOCTOTY OCYIUECTBJSHUA TAKOTO 4BTO-
peryJaupoBanusi, HauboJgee 3(p¢eKTuBHOe peueHHe ObLIO
HafileHO JIHIOL TOCJAe HAKOMJIEHHS SKCIJIyaTalHOHHOTO
onbita. Bonpoc cBoaHTCs K TOMY, YTO MPHILJIOCHL OTKA3aTb-
CA OT WIAMBHAYaJbHOIO DEryJnpoBaHus JABJIEHUA U YPOB-
1y xaxjaoro u3 geasparopos TIIL u nepefitu x cxewme
[PYNNOBOTO peryaupoBaHus, KoTopas npeAcTaBjeHa Ha
puc. 10-9. Takas cxeMa cBoGoAHA OT HENOCTATKOB KHJIHU-
BHIyaJblOr0 peryJUPOBaHuA, KOTOpoe IPaKTHUYECKH HC
BO3MOXHO HaJaiuTh IJI YCTOHYHBOH paboThl. DTO 00DbsAC-
HeTCH TeM, UTO NapaiefbHO BKAIOUEHHBIE PEryJasaTophl
yPOBHSI M JaBJeHHs] «pacKadupalors ApYr Apyra, mepebpa-
ChlBas HATPY3KY OT OJHOTO fgeaspartopa K Apyromy. B cxexe
za puc. 10-9 uMeroTca JHIL OAHH PETYJAATOD AABJAEHHS U
OJUH peryJATOp YPOBHS, KOTOpbIE SIBASIOTCA OGLEMUMH A9
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TpyNIbl AeaspaTtopoB onnoro pasjaenust. [lpu srom peryqad-
TOPLI BO3ACHCTBYIOT HE HA ONMH CBOH DETyJIUPYILHHA
KJanay, a Ha ABa WK gaxe Gosee, T. ¢. KaK 3T0 Tpebyercs
o Npou3BOAUTe bHOCTH., Kianaus! BKAOualorca B paboty
[OCTeI0BaTeNBbHO OfinH 32 ApyruM. HeoOXoiuMbIM yCaOBU-
eM JAJs CXeMbl BK/IOUEHHST aBTOMATH3WPOBAaHHbLIX feaspa-
TOPOB SIBISIETCA HAJHYHE YPABHHUT/bHBIX JHHHH TPEIOH(CTO
napa ¥ NUTATeIbHON BOABL, UTO JdeT BO3MOXKHOCTh WMETh
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Puc. 10-9, ITpununnuanpiasg cxeMa aBTOMAaTH3alliyu jAeaspa-
TOPOB.

! — peryasTop AaBjaeHus;; 2 — PEryjsTop YPOBHSA; 3 — cocyld no-

CTOStHHOTO YPOBHSI, 4 — peryJUpYyIOUIHA KJanaH Ha JIHHHH Cpelolje-

ro napa; 5 — peryJupyIOUIHil KnanaH Ha JKHHH NOJa4YH NHTaTeNb-

noif BOABI, 6 — UMNYJbLCHAs JHHHS K JaTUYUKY peryasropa; 7 —

KOMalAuas JHHHS OT peryasrtopa; & — ypaBHMTeJbHasd TmapoBas
JMHHA; 9 — ypaBHHTENbHAs BOAAHAA JHHH.

yCpelHeHHble HMIYJbChl A aBTOPEryJasATOpoB M ofecie-
uiBaThH PABHOMEPHOE paclpeje/eHHe napa 1 BOAL MCXKAY
arperataMi. DTH JHHHH AOJAULL BLIIOJHATLCS CAMOCTOS-
TeJBHO M e MOTYT OBITH 3aMeHelbl KOAJCKTOpaMH IIoABO/a
napa u OTBOJA BOAB! K HacocaMm. M3 ABYX cocyxoB MOCTORH-
HOTO ypoBHA 3, KOTopble H300paxeHb Ha CXeMe, OAliH
AIBJISIETCST PE3ePBHBIM.

ABTOMaTHUeCKOC peryJaHpoBaHHEe peAyKIIMOHHO-0XJAAH-
Teabibix yetanoBok (POY) moxasano Ha puc. 10-10. Cxema
COCTOUT M3 JABYX aBTOPETyAsTOpoB. ABTOperyasitop pasne-
s | maroro napa 3a yCTaHOBKOH TOCDENCTBOM JATUHKA-
vaHoMerpa 2 BOCHPHHHMAeT H3MeHEHHs JaBJeHHd Mmapa
I BO3JEACTBYET CCPBOMOTOPOM § Ha PeAYKIHOHHBI Kha-
fianl 4 YCTaHOBKH, 4Ye€M [OCTHraeTcs  nNoAJep:KaHue
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3alanHoro AabjeHus. BTopoit asroperyasartop (5) Bocmpu-
HEMaeT C IIOMOIMIbI0 TEMIEePaTyPHOTO AATYHKA 6 H3MEHEZHHS
BeJIHYMHBl TeMIIEPATYPLl Tapa 3a VCTaHOBKOH H TMOCPENCT-

Puc. 10-10. Cxema aBTOMaTHYECKOIo
peryauposanng POV,

BOM CEepBOMOTODA 7 YNDPABJAET PeryJUPYIOUIAM KIaladoM &
BIIpbICKA ox.namnalomeﬁ BOABI B map NOHHUXKEHHOIO JanJe-
nna. Jnsa yaydmenns KauectBa pery/HpOBaHHs Ha PeryJs-
ap g=fqm_ - '
Map p=12am . ‘
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Prc. 10-11. ABroMaTtHueckoe peryiuposanue Goilnephoii yeranosku TILL.

TOp TEMIEPaTypnl 5 MoJaeTcs OnNepexKalolluil HMIYJAbC OT
aBTOperynaTopa gasaeHus [ nocpeictsoM auddeperuna-
Topa 8. DTO NO3BOJAET YACTHYHO HCKIIOYHTL BJHSHHE 3a-
nasAbiBAHHA NPH PETyJAHPOBAHHH TEMIECPATYPLL.
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B cnyuae ecam pemyxumomHast ycraHoBka sBAsETCs
ouicTpoBKIlogaloweiics (BbPOY), cucrema aBTOMAaTHKH J0-
IOJHSETCS TAaK Ha3bIBAeMbIM OBICTPOBKJIIOUAIOHIHMCS KJa-
[IaHOM, KOTOPHIH OTKPHIBACTCH aBTOMATHUECKH NIPH NaJeHHM
JaBJeHUsi B MAarucTpajy napa IOHUKEHHOTO JaBJjeHud (Ha-
IPUMED, TIpU pe3epBHPOBAHHM OTOOpA HJIM NPOTHBOJABIE-
HUs TypOuHEHL).

ABTOMATHYECKOE peryJHpoBaHHe TemaopHKaIHOHHbIX
ycraHoBOK na TILL cBoaurcs K craeayiouleMmy (cM. cxemy
na puc. 10-11):

Puc. 10-12. ABTomaTHueckoe peryjupoBaHue y3.ja
HONIUTKH MPH OTKPBITOH cxeMme BonopasGopa.

a) Astoperyastopel / u 2 ynpasJsioT NOABOAOM I'DelO-
ero napa K KOpHnycy nojorpesateseff — OCHOBHBIX H IHKO-
BOTO, UeM of0ecleunBaeTCs Hy:KHAs, 3aJaHHAas AMCHETYEPOM
TeMIepaTypa CceTeBOM BOJALI 3a yCTaHOBKOH.

6) ABToperyasaTopbhl 8 BO3JeHCTBYIOT Ha KjaamaHe 4
OTBOJA KOHIeHcaTa H3 KOPIyCcoB NOJOTpeBareseil B 3anu-
CHMOCTH OT TOJOXKEHHA YpOBHs KOHAEHCaTa B Kopluyce
nogorpeBaressl, KOTOPHIH NOAACPIKHBAETCA C TOYHOCTHIO
okoso 80—110 mu.

B) ABroperyasitop 5 sBJseTCS DPEryJasTOPOM MONIHTKH
tenyoceT. MaHOMeTpHUeCKHH NATYHK peryJsitopa 6 .U3Me-
psieT AaBJienMe Tepe], CeTeBHIMHM HAcocaMu (MAH B Ipyrof
XapakTepHOH TOYKe), a BO3AeHCTBHE OCYHIeCTBJsETCS RHa
KJanaHl 7 nepes MOANMTOYHEIM HacocoM &, KOTOPHIH nogaer
J1€a3pHPOBAHHYIO BOAY B TENJOCETh.

B cayyae paboThl Tema0CeTH € OTKPHITHIM Boaopazbo-
pOM V3es PeryJaupoBaHus MOAMHTKH BUHIOH3MEHSETCH, Kak
3To mOKa3aHo Ha puc. 10-12. B atom ciayyae Bojga or neas-
paTtopa NoANuTKy [ 4epe3 NojorpeBare/ib 2 MOAAETCSH B CETb
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ftocToAnHO pabotawuiuM HacocoM 3. [1pn 3TOM 3aABHKKA 4
Ha JMHHM B aKKyMyJAsiTOpPHbIE 6aK 5 3akpblTa ¥ Bojda IO-
crynaer B Tpy6omnposox 6 oGpaTHo# cereBofi oAbl Ilpu
yBeJHuYeHHH pasbopa NaBaeHHe B ceTeBOM TpyGonpoBoAe 6
NajaeT ¥ 3MEeKTPOKOHTAKTHLIH MaHoMeTp 7 NMOAAET UMIYJbC
Ha BKJIOUEHHe NOANHTOYHOTO Hacoca, KOTOPHI OyneT pa-
60TaTh, BOCHOJHAH MOTEPI JARJCHHS;, MPH TOBLILIEHHH
LAaBJeHHs Bhlllle HOPMbl MaHOMETp 7 OTKJIOUHT Hacoc &, Tak
KaK HafgoGHOCTb B MOANHTKE OTAAajer.

YpoeHemep 9 ynpaB/serT OTKDPHITHEM 3aiBUXKKH 4 Ha
JuHuy K 6aky 5. [lpu nocTumeHHM MHHHUMAJBHOTO YDPOBHS
3aJIBUXKKA OTKDHIBAETCS, a NMPpH MaKCHMa/JbHOM ypOBHe OHaA
BHOBb 3aKpHIBAETCH.

JL/ast BOBMOXKHOCTY aBTOMATU3alHH HEBOJBIINX NApPOBRIX
KoTs0B, Hanpumep tuna JKBP wawn apyrux, nmpumensercs
yOpollleHHas cxeMa aBroMaTtuku Tuna «Kpucrama». Ira
annapaTtypa NO3BOJISeT aBTOMAaTH3MpPOBaTb NpOIECC Trope-
HHSl KOTJIOB, paBoTalOUINX KaK Ha ra3oMasyTHOM, TakK ¥ Ha
TBEDJOM TONJIHBE, OCYUIECTBJATH aBTOPEry/JUpOBAHHE MH-
TAHUS,, @ TIpW HEOOXOAHWMOCTH pEryJHpOBaTh TeMIepaTypy
neperpeBa napa. Cucrema mnpeiacTas/ser co0Ol KoMMJeKc
npu6GOPOB, € NMOMOULbIO KOTOPLIX MOKHO MOJYyUdaThb HUMOYJb-
Chl IO PacXoay, YPOBIIO, NABAEHHIO, PA3pPEKEHHIO HJIH TeM-
neparype. CUrHaABI OT AATUNKOB NOCTYNAMT K COGCTBEHHO
peryaupywouiemy npubopy --- TpaH3uCTOPHOMY  YCHJIHTENIO
tuna YTC, oT Kotoporo npocyMMHPOBANNDLIM KOMaHAHBIN
HMINYJIbC HOCTYNaeT K COOTBETCTBYIOUICMY CEPBOIPHBOIY
peryaupylouiero opraia. TakuMm o6pasom, 371eMeHTH CHCLe-
MBI NO3BOJAIOT OCYLIECTBJAATL Habop H COCTaBJjeHHE HEob-
XOAHMBIX TEXHOJOTHYECKHX CXeM  aBTOperyJupoBaHis.
VunteiBast HeGOJIBMIYIO MOIIHOCTB arperaToB, CXeMbl coOu-
pamoTcsi mpoctefiliide, HaupHMep [Js Tpolecca ropeHus
OCYILeCTBJISIETCH CXe€Ma «TOMJHBO — BO3AYX», PEryJHpOBa-
HHe NMHTAHUA BBHITOJHAETCH MO OHOMY HMIYJbCY OT YPOBUS
BoAbl B Gapa6GaHe M T. A.

CyuiecTBeHHBIM OTJIHYHEM CHCTeMbl aBToMaTHKRH «Kpu-
CTaJJ» ABJAETCA Ha/uuyHe HCIOMHUTCJIbHBIX MEXaHH3MOB
3JeKTPOTHAPABANYECKOrO JelicTBus. B 3Tux MexaHaAsMax
nepeMelleHHe pPeryJupyIOIero opralia NpoOH3BOJUTCS TH-
paBJH4YeCKHM TMOPUINEBLIM INPHBOJOM, YNpaBJAsieMbIM pac-
npefeauTesNbHBIM 3/ekTporuapopene. Taxkaa cucremMa Jo-
BOJMLHO [IPOCTa B 3IKCHAYATAUHH H XOPOMIO COOTBETCTBYeT
BCEMY OTHOCHTEJBLHO TPOCTOMY BCNOMOTATENABHOMY 000DY-
DOBAfHIO MPOMBIIIEHHBIX MaPOBLIX KOTCALHBIX.
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Cacayer oTMCTHTb, UTO COPHNBIN BLIMVCK aBTOMaTHKH
«Kpucraaa» xaa xoraos tuna JKBP naaaxen na Mockos-
cKoM 3aBofle TemsaoBoll aBromatuku (M3TA) taknm obpa-
30M, UTO T4 annaparypa BbIYCKAETCs 2aBOJIOM KOMILIEKT-
HO CcO IUHTOM VIOpaBJeHHs KOTJa, Ha KGTOpOoM, KpoMme
YCTPORCTB  ABTOMATHKH, HMEIOTCS  TaKKe lecobxoaumuie
TOTOUAMCPHTEABIBIC 1 3aIMTHBIC TpHOOPLL.  3aBOACKON
Tun taxoro ucnoanenus HI-IKBP-3. IlojodHas KoMnaexT-
#asl TOCTABKA HECOMHEHHO mpejAcTaBaser 0oJbline yrober-
Ba AJ5 33aKa3a U IPOEKTHPOBAHUA M BO MHOIOM CIIOCOOCT-
BYeT LIMPOKOMY BHENPEHHI0 3TOfl CUCTEMBl B TIPAKTHKY
JKCHAYaTallHH TPOMBIIIIEHHBIX MapOBBIX KOTEIbHBIX.

[TockobKY B HHCTPYKLHAX 3aBOja M CIIEIHaJU3HPOBaH-
ot Jsureparype [JI. 5, 8] cucrema «Kpucraan» mHpoxo
ocBellleHa, Mbl 6oJjee noapobHO Ha Hell 3Jlech He OCTaHaB-
JanuBaemMcs.

B 3akawoouenue OTMETHM, YTO B paMKaxX JA4aHHOH FJaBbl
HC paccMaTpHBAIOTCA BONPOCH aBTOMATH3ALHH YCTaHOBOK
XHMHUUYECKOH NOJATOTOBKH BOJbBl ¥ YCTPOHCTB TOILJIMBOMOAAYH.
B gactn aBromaTtuzaunu XBO B Hacrosiiee BpeMs enle HeT
3aKOHYCHHBIX Pa3pabOTOK M KOMMJEKTHOTO BLITyCKa alna-
patypel AAst 3¢ eKTHBHON KOMIIJIEKCHON aBTOMAaTH3AaUNH,
r1aBHBIM 06pa3oM BCJACJACTBHE OTCYTCTBHSI ABTOMATHHUCCKIX
npnbopon-anann3aTopoB ob6pabaTbiBaeMON BOABI, pPaboTHI
HaJ KOTOPLIMH BeAyTCsd pAAOM KOHCTDYKTODCKHX H HCcne-
JIOBATEJBCKUX OpraHu3anui.

Hexortopble peuleHus 10 YaCTHYHOH ABTOMATH3AMHH
XBO mnpupenennl B crneuxanbHolt suteparype [JI. 60].

- AproMaTHsauusi TpakTa YCTPORCTB TOMJIMBONOAAYH CBO-
JUTCA B OCHOBHOM K OCYHLIECTBJIEHHIO TeXHOJIOTHYEeCKUX 3a-
IWHTHBIX OJ0KHPOBOK H BLIMOJHEHHIO IPOTPaMMIIOi TOCaeN0-
BaTe/bHOCTH 3alyCKa H OCTAHOBA MeEXdHH3MOB TpAaKTa.
IToanas aBroMaTy3alUus TONJAUBONOIAYH C aBTOMaTH3aIHel
3arpy3ku OyHKepoB KOTeNbHOH TpelyeT 3HAUHTETbHBIX
paboT no HOAroToBKe 1A paloTH TpPakTa B aBTOMATHYE-
CKOM pexXHMe, COOTBETCTBEHHO OOMbIIEro KOJIHUECTBa JIeK-
TPONPHBONOB ¥ pacxona sJeKTpHueckoro kabeqa. Kpome
TOTO, TPYJAHBIM BOIPOCOM SIBASIETCH OCYIECTBJIEHHE YCTPOH-
CTBa A5l HANEKHOTO H3MEPEHUS YPOBHS TOMJHBA B OViKe-
pax — OCHOBHOTO TIOKasare/s, MO KOoTopoMmy paboTaeT Ccxe-
Ma nasa aBtosarpysku. Iloatomy nomo6Hole MeponpHSITHA
1nesecoo0pasHo BHeAPSATb Ha HanboJee KPYOHBIX yCTAHOB-
Kax, TAe BJOXCHHBIE 3aTPaThl CMOTYT OKYNUTHCHA B J1OTy-
crumuie cporu (cem. [J1. 59]).
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Jlas obcaykupgaiisg COBpeMeHIIbiX TCXHHUECKIIX CPeACTD
KOHTPOJS M aBTOMATH34LHH Ha CTAaHUHMH AOJ:KeH Obilb
OpPraHu30BaH CaMOCTOSATENbHBIH Iex TEIJIOBEIX H3MEPeHHH
M aBTOMaTHKH, B COCTaBe KOTOPOro JMOJKHa HAXOMINTHCH
TenmoBas Jabopartopusi. Ha gaBopartopuio BosJjararorcs
Tekyuiast HOBEpPKA H PEeMOHT NpubopoB, a Ha Haubogee
KPYIHBIX CTaHIIHAX — M NpOBeeilie FOCIIOBEDPKH H COOTBET-
CTBYIOLICTO MApKHPOBaHHs almapartypbl.

[nasa oavHHapguaTtTas

OPTAHU3ALIUGE TOMNNUBOCHABXEHMUS,
BOAONOATOTOBKM U MACIIOXO3SHUCTBA HA T3L
M B MPOMBILUNEHHBLIX KOTENbHbLIX

11-1. TONNMIMBOCHABXXEHME T3 M KOTEJIbHbLIX, PABOTAIOLLIUX
HA FA3OOBPA3HOM TONMUBE

[azoo0pasioe TONAMBO fBJAsercs Haubojgee YIOGHBLIM
BBICOKOIKOHOMHUHLIM H3 BCCX BHMJOB TOIJNB, NpHMEHSI@MbIX
IJist MPOMBIILJEHHLIX HEPTOYCTAHOBOK.

lazoBoe xo3siicTBo T3L] uaAW NMPOMKOTCNbHON HECJOMK-
HO, OTHOCHTeJbHO JelIeBO IO KanuTajAbHblM 3aTpaTam H
Haubojlee HameKHO B IKCIJIYATAIHHU.

Has razocHabxkenus TILL # npOMKOTENLHLIX NMPUMEHS-
I0TC MPUPOAHBIE W HCKYCCTBEHHBIE Toployde rasnpl. Xapak-
TEPUCTHKY MNPUPOAHBIX Ta30B PAa3JHUHBIX MeCTOPOXACHHH
CCCP mMoXHO HalTH B TCNJOTeXHHUECKHX CpPaBOYHHMKEX,
a TakXKe B HOPMax TEMJOBOTO pacyeTa KOTEJbHBIX arpera-
ToB {JI. 25]. M3 HCKyCCTBEHHHIX Ta30B B 3HepreTHYeCKHX
YCTaHOBKAX B OCHOBHOM HMCIOJB3YIOTCH KOKCOBBI U AOMEH-
HBIA Tasbl 1 HedTAHOH ras3, MoayuaeMblil npu mepepaboTke
He(TEenpPOayKTOB.

XapaKTepuCTHKH HCKYCCTBEHHBIX Ta30B 3aBUCAT OT TeX-
HOJIOTHYECKHX INPOLECCOB, B pe3ysabTaTe KOTOpPBIX OHH HO-
JAYUAIOTCH U 3aJAI0TCH TEXHOJOTaMH B KaXXIOM OTICJABHOM
cJydae caMOCTOSITeNbHO. YCpEeAHeHHbIC JaHHbIE 110 UCKYCCT-
BEHHBLIM Tas3aM IpHBENEHBl B HOpMaX TeIJIOBOTO paciera
KOTeJIbHBIX arperatos [J1. 25].

OpHEeHTHDOBOUHLIZI PACXOJ IPUPOAIIOTO rasa KOTJAaMH
H PCKOMCHIYEMBIC AHAMETPLI OTBOJAOB K LuUM TPHBOIITCA
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Ta6aunna 11-1

YcanosHbIf
Pacxon LuaMeTp
Tun  Kor.a rasa, 0TBOAA,
Mu M
I'M-50-1 4100 120—200
bK3-75-T'M 6 000 200
BK3-120-100-TM 9300 250
BK3-160-100-I'M 12300 | 250—300
BK3-320-140-I'M 24 €00 | 350—400.
[1TTBM-£0-1 6 700 200
[1TBM-100 13 400 300

Mpumevanue, PacxoAbl rasa ONpejeseHs
NMpH  cpefAHefl TeNTOTBOpPHON  CMOCOSHOCTH, paBHOH
8500 xxaafmd.

B taba. 11-1. [Togaua rasa Ha 3JeKTPOCTAHUMIO HJIH B KO-
TeNbHYIO MOXKET OCYLLeCTBJASTHCS JHOO OT MaTHCTPaJBHOTO
pacnpele/HTeIbHOTO Ta30npoBOJa, AU60 OT BHEIIHEH raso-
pacnpeneantenbrofl cranuun (I'PC), aubo or rasopacnpe-
Je/MUTeJbHOTO NYHKTa IIPOMIPENIPHATHS, B COCTaB KOTO-
poro Bxoaut T3] unu KoresabHas.

O0niudo TPOMIPeANPUATHR NOAKIIOUAIOTCS K pacnpeje-
JUTEJIbHBIM (MArucTpaJbHbIM) Ta30IPOBOAAM C H3BHITOU-
HBIM JaBJ/eHHeM rasa B Hux Ao 6 ar. Ilpucoenunenue K ra-
sonpoBogaM ¢ GOJbIIHM  JaBJeHHeM JOJIKHO  OHITh
crenranbuo obocHoBaHo. lloTpebHOCTL B rase C BLICOKHM
1aBjacHueM (6ogee 6 ar) nmeer mecro, HanpuMep, na 1211
C IaporasoBblM UMKJIOM [AJs1 NapOTeHepaTopoB.

OT 1noja3eMHOro MarucTpadbHOTO ra30NnpoBOAa BBICOKOTO
JNaBJIEHUs, PACHO/MOXKEHHOT0 BHE TEPPUTOPHH IPOMIIpENpHUS-
tius wit T3ALL, orBOA rasa na TeppHTODPHIO NMPOMIPEINpHS-
THSI MPOU3BOAHUTCS NOJA3eMHOH JHHHeH. Ecau, Kpome ocHOB-
HOTO BHJA TONJAHBZ (IPUPOAHBIH Tra3), NPOMIpeNNpUsATHE
pacrosiaraer pesepBHBIM TONJIHBOM (00BIUHO MasyT), 10
OTBOJ Tra3a BBLINOJHSIETCH ONNOJNMHEHHBIM, B Tex CJAyuYasX,
KOTJa Pe3epBHOr0 TOILIHBA HET, JAOJIKHLI OBITH ABA HE3{BHU-
CHMBIX OTBOJA ra3a (UHCTO rasoBhie KOTeJbHbIE),

[Ipn cnaG:keHuu o ABYM OTBOJAM Ta30BOE XO3AHCTBO
BLINOJIHSIETCSL IO CXeMe MABOMHOIO WM KOJBLEBOrO raso-
NpoBoja C NPONYCKHON CIHOCOOHOCTBIO KAXKIOH HUTKM pP&B-
Ho#t 75% MakcHMaJbLHOTO pacxoja rasa.

Hapsenne raza, nocrymawouero pa TIL uaum npom-
IPeANpIsiTHe, CHHKACTCS B Ta3opacnperesuTeNbHOM MYHK-
te TOLl nau npoMnpeAnpusTHS NyTeM pelyHHpOBaHHST IO
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BCJMYHHLL, TpeOyeMoll yCTaHaBAUBACMbLIMH TIOpeJOYHbLIMH
annapatamMu. Ha T3L cHuxeHne H36GBITOYHOrO HaBJEHHSA
rasa odbiuHo uponssogurcst po 0,6—1,5 ar, B mpomslinel-
HBIX KOTeJbHbIX -— 10 H3bbiTouHoro passenusa or 0,3 no
0,01 ar. .

asoperyasropunti  myuxkr (I'PI1) — ycranoBka  mas
CHHKEHHS AaBjeHusi rasa, pasmeilaeMas oObIYHO B OT-
JebHOM MOMEIIeHHH, OT KOTOPOH MOTYT CHabXaTbCA Ta3oM
C OAHHM HJM HECKOJbKMMH AaBAECHHAMH (HH3KUMH) OiHN
WJIM HECKOJbKO Norpebureneii (KOTJIOB).

I'asoperyasiropnas ycranoska (I'PY) Bobinmosnser te ke
(YHKLHH, HO TOJbKO IJs HoTpeOUTesdell ¢ ONHHM Has.e-
BHeM rasa u pacroJaraercs B 3JaHHU NOTpebuTend H.au
NPHCTPOHKe K HEMY.

I'PIT u I'PY B 3aBHCUMOCTH OT [AaBJeHHs rasa, MOCTY-
MAaloUero B HUX, AeJsATCS Ha JBe TPYNNbl: CPeiHero AaB.fe-
nug  (H30bITOUHOE jaBJeHHe rasa A0 3 ar) u BBICOKOIO
JaBjeHus (u30BITOYHOE AaBJ/eHHe rasa Boile 3 ar). Ecuan
ra3 fiBJsieTcsi OCHOBHBIM HJHM Pe3ePBHLIM TOIJIHBOM, IPOMy-
cknas crnocobuocts ['PI1 (I'PY) paccuurniBaercss Ha Maxk-
CHMAaJbHBI pPACXOA ra3d BCEMH YCTAHOBJEHHBIMH KOTJIAMH,
€caAH Tras gBasercs OydepHbIM TOMAHBOM — Ha PacXof,
sanaadnpopannblil aas TILL unu xoTenbHOM.

['PI1 1 TPY T3l u KoTeAbHBIX NpPOMIpPeanpusiTuil ofo-
pyayworca aubo MeMOPAHHBIMH PEryJsiTOPaMH NaBACHHA
npsmoro peiictus tunoB PIAYK 2H npu BXojaHnom jaBie-
HHu rasa Ao 6 ar w PAVYK-2B upn BXxoJHOM [aBJeHHH
raza 6 ar u Goaee, audo peryastopamu thuia I1P3 (noso-
poTHa" peryaupyiollas 3acJaoHKa), YOpaB/JsAeMBIMH 3JEK-
TPOHHOH aBTOMAaTHKOH. .

I'PI1 u I'PY BumnoausiioTcsi ¢ KOAHYeCTBOM MapaJielib-
HLIX HHTOK DeryJUpoBaHHS He MeHee ABYX. Ilpu Gosbiunx
pacxolax rasa JAONYyCKaercs YCTPOHCTBO TPpex u UeTbipex
napajsienbHbiX HUTOK.

Peryqupylomue kaananst PJAYK-2 Buinyckawoorest aia-
merpom 70, 100 w 200 mm. Ilpu BXOZHOM JaBJeHHH rasa
6 ar ¢ noMompblo HX MoMKHo obecreunth rasom TLL moui-
Hoctelo 10 100 Mgr (pacxon rasa jgo 85000 a%/4, Tpu nu-
HHH PETYJNHPOBAHUA).

Corsnacuo I1TD u HOpMAaM TEXHOJOIMYECKOTO MPOCKTH-
posanusag TIIL T'PIT goaxubl 6bITb MOJHOCTHIO aBTOMATH-
3UPOBAHLl M HMMeTb AHUCTAHHHOHHOE YNpPaB/JCHHE YCTAHAUB-
JUBAEMBIMH B (IMX PEryJasiTopamMyu Co UIHTOB, PACHOJ0KKeH-
HbIX B TJaBHoM kopnyce T3l [doctuxkenue noauoch
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aBTOMATH3allMH u Aucrannuortoro ynpasnenus [PIT1 Bos-
MOZKHO TOJIbKO IpU HCIOJb30BAHHU PeryJsiTOPOB 3JEKTPOH-
noro tuna v ycranoske B I'PII ucnosHUTE/bHEIX MEXaHHU3-
moB tuna IIP3 (moBopoTHas perynupylounias 3acjoHKa)
C NPHBOJOM OT KOJIOHKH AMCTAHIMOHHOTO yNpaBJeHHs, Ko-
TOpLIC M HPUMCHsIOTCS B aBroMaTusupoBaHubix I'PIT TOLL

-
Ko 2-my nampebumeno 2237 g

s
* -

Prc. 11-1. Cxema TPIT ¢ peryastopamu Tunos PAYK 2H u IIP3.

I — ¢unbrp; 2 — perynsTop HRaBiaenust Tuna PJIAYK 2H. 3 — peryasarop RaBiAeHHSH
tuna [TP3: 4 — KOHTpPOAbHas TDYOKa.

B32x3

Onnako cienyer ykasath, uTo peryasitops [1P3 o6usa-
J1al0T ONHUM IJIOXHM CBOHCTBOM: OHH He MOryT pa6oraTs
B 00/IaCTH Harpy3ok 3HAYHTEJbHO HUXKe pacyeTHHIX. [losTo-
MY B [epuUO/Jbl MOCAEAOBATENbHOrO BBOAA B JKCIAYaTalHIO
KOTe/IbHbIX AarperaTOB M OCBOEHH§ pacUYeTHHIX Harpysok
T3LI npu ycranoske peryasropor [1P3 Bosnukalor 3aTpyn-
HEeHUST C ABTOMaTH3alHeH# 3THX IpPOLECCOB.
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Perynaropn PJAYK-2 umelor Gonblioi AHama3oH pery-
AupoBanus (no pacxoldy) U B paboTe oueHb HajexkHel. Ha
puc. 11-1 npencraBneHa cxema rtpexuHuroudoro I'PIT ¢ pe-
ryastopamu PJ/IVK-2 u [1P3, a wa puc. 11-2 — koMnoHos-
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Puc. 11-2. Komnonosxa kKpymuoro astoMatusuposanuoro I'PIT c pery-
asropaMu tHna [1P3 H 3/eKTPOHHBIM YNpaBJieHHeM, NPOU3BOIMTENb:
HocTbio 180 000 3[4,

!/ — BBOA ra3a ¢ fHasjeHHeM 3,2 ar; 2 — BXOAEON PACNPEeIENHTENbHBLIH KOANAEKTOD;

3 — BonocsiHON  UALTP; 4 — MOBOPOTHas peryaspylomas 3achonKa; 5 — KOAOHKA

AUCTAHUHMOHHOTO YIPaBjeHus; 6 — BbIXOXHOH KOJE€KTOp ra3a ¢ pamnenuem 1,5 ar

Ha T3Ll; 7 — BHIXOXHON KOJMAGKTOD ras3a ¢ XZasieHHem 0,8 aT ya 3amoA; 8 — BhHi-
xoa raza; 9— mocToBOR onuo{ianoqpuﬁ Kpau,
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692

Puc. 11-3. Peryja-
TOp [HaBJeHus TH-
na PAYK2-200.

1 — xopnye: 2 - cMeH-
Hoe cedno; 3 -— MeM-
GpanHas xopoGka; 4 —
memOpaHa; 5 — TON-
KaTeab: 6 — ITOK
KJanaHa; 7 — cMeH-
HbI# Knanau; 8 —
dwibtp; 9, 10, 11 u
12 — coelHMHHUTEJbHBIC
TPpYyOKH: IS — KppinKa
MeMGpaHbL.
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Ka KPYNHOro, MOJHOCTBIO aBroMmarThsuposalinoro [PII,
cHa0xatomero rasom T3LL u morpeGuresnefi 3aBoma, CyM-
MapHOU mpousBojutenbnoctbio 180000 x3/«. Ha puc. 11-3
I0Ka3aHa KOHCTPYKUHA MeMODaHHOrO peryasaTopa Hasie-
Hua tuna PIAYK-2H.

Penyuupopanne rasa na I'PI1 ¢ u3bbirouHOrO gaBjedis
3 ar W BBILIE 10 HH3KOTO JAaB/lellist CONPOBOXKIAETCa 3Ha-

pa {ex Nel

Uer N2

d
[

ez N3

KomenbHaA ‘

Puc. 11-5. Cxema rasocualkenust NpoMnpednpHsTud € JABYXcTynenua
THIM DEryJHpPOBANHEeM 1aBiedus rasa (py=3 Kl /cm?).

{ — 3aBHXKKa M KOMNEHCATOP B Koiaoaue; 2 — c6opHuk kouaeHcarta; 3 — [PIT:

4 —- oTKAOUAIONlee YCTPOHCTBO B MeakoM Kogogne; § — I'PY B HacredHoM mkady:

6 — nponysouHslfl razonpoBoA; 7 — kpaH ¢ npobkoil Aan orGopa nMpo6: 8 — oTKiO-
yalllee ycTPoiiCTBO Ha BBOJE ra3onpoBofa B lleX.

upTeAbHeIM mymoM. [Tostomy I'PIT pexoMeHayercs pacro-
JaraTth B OTAEJNbHOM 31aHUH HA pacCTOsTHUK HC MeHee 15
ot 3nauusg TOI uan xorenbHo#. J1s yMenblUCHHS mepe-
Ja4d OIyMa [0 ra3onpoBOJAaM B KOTEJbHYIO PEKOMEHAyeTcs
yuactox rasonposopa’ anunofi 25—30 x# or I'PI1 no BBONA
B KOTeJbHYIO NPOKJAIHBATE B 3emJje. Bce ocralbHble
rasonpoBoArl Ha nuomanake TILL wau mpoMnpeanpusTHd,
a Takxe BHYTPH KOTENbHBIX NPOKJAJBIBAIOTCA HA3EMHLIM
croco6oMm.

YcrpoiictBo I'PIT 1 ra3onpoBogoB kKak Ha TepPHTOPHH
TOU wuau NpoMIpennpHATHS, TAaK H BHYTPH KOTEJIbHBIX
JoJDKHO oTseuath «IlpaBusiam Ge3onacHoCTH B ra3’oBoM
xo3sfictBes {JI. 38], yxazanusim, npusenennsiM B CHull
[J1. 39], 1 HOpMaM TCXHOMOTHUYECKOTO MPOEKTHPOBAHUS IMEK-
rpocrannuit [J1. 34].
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B xauccrse npumepa Ha puc. 11-4 (cM. BKJIEHKY B KOH-
1e KHUTH) NPUBOAMTCA HpHIIUNMAJIbHAS CXeMa [a30BOTO
xosstfictea TILI, cxkwuratouleil MoUpoAHDI ras.

B razosoM Xo3sifCTBe NPOMIPEeANPHATHH, HMEIOUIHX HO-
tpebuTesel rasa ¢ pasupiMHM JaBJIEHHSIMH, NPHHUMAIOTCA
cXeMbl ¢ JABYXCTynmenuatwiMm peryiauposanmeM Ha [P u
B 'PY y norpeburenefi, Tpedylomux AONOJMHATENBHOIO CHHU-
JKeHHSl Japjenus rasa. s wamocTpandud Takag Cxema
nokasaua Ha puc. 11-5.

JluameTpsl raszonpoBOLOB IIPHHHMANOTC Ha OCHOBANKH
IIX PHApPaBJAHYECKOro pacyera, T. €. pacuera IaZeHust Aas-
Jeuss B mux ot I'PIT mo ropesox, ycranapjinBaeMbiX Ha
Koraax. JlaBieHue rasa mepen TopesxKaMu lIPHHHMAeTCH
MO YKa3anuio 3aBOJ0B — IOCTABIINKOB Topenok. Ilpeasa-
pUTEJbBO AHAMeTpaMH Ta3onpoBOJOB 3aAaI0TCA, HCXOAA H3
ckopoctu rasza 30—50 wm/cex, mpu HOMHMHAIBHOM pacxole
raza norpebutesneM. Ha rasonpoBojax HOJDKHA YCTaHaB-
JUBAThCs TOJBKO CTajablas apMmarypa.

11-2. TOMNMBOCHABXEHME T3i, U KOTENLHLIX,
PABOTAIOLLIMX HA MA3BYTE

Ha T2I1 ¥ B NpOMBIIIJIEHHBIX KOTeJbHBIX B OCHOBHOM
CJKMTAIOTCA BBLICOKOBsI3KHe Napa(HHUCTble MAa3YTHI MapokK
&0 u 100.

Cans B Ma3yTOXPaHMJIMILA  BBICOKOBA3KHX  MA3YTOB
BO3MOXEH JIHIUb NP pa3orpeBe UX o TeMmiepatypsl 60—
80°C. Tlepen monmauefi B koTenbhylo Tpebyercs ele GoJee
BBICOKHH moforpeB masyra. CoBpeMeHHOE Ma3yTHOe X037H-
CTBO COCTOHT M3 T4K HA3bIBaeMOH CJMBHOH 3CTaKajibl, CHy-
Kawed AAsT pasrpyski  AKeJNe3HOAOPCHKHBIX  BaroHOB-T1H-
CTepil ¢ MasyTOM, CJHMBHHIX OBOrpeBAaCMBIX JIOTKOB, MOA-
SeMHOH INIPOMCIKYTOUHOH eMKOCTH, B KOTOPVIC CJAHBEETCH
CaMOTCKOM MasyT W3 LIHCTEpH, U Ma3yTOHACOCHOH, KoTopas
BLIIOJHSIeT Ollepauuy 10 TepeKaynBaHHIO MasyTa u3 Ipo-
MEXYTOYHOH CMKOCTM B MA3yTOXpPaHWIUINA, MOAOTPEBY
Masyra o N0oJayy ero B KOTeJbHYIO.

MagsyThple X03siCTBA 1O CBOCMY HA3HAUCHHIO MOAPA3-
JICJSTIOTCST Ha OCHOBHOC (pesepBloOC), aBapuiiHOC B pacTo-
NOYHOE.

OcHoBHOe MasyTHoe XO3AHCTBO IpeAHA3HAuaeTcs MJis
cnabxenua mazyron TOIL nan KoTeduiofl B Teuciyie BCero
gpeMenu ux palorul. PesepBHOe Ma3yToXo3dHCTBO paccuH-
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Puc., 11-6. Cxema MasyTHOro XO034AHCTBA.
TpySonposoasl; [ — HanopHble TPyGOMPOBOLBL;
BHYTPeHHEH PEUUDKYIAIHU.
HACOC, TNONAOIKHE Ma3yT B KOTENbHVIO; 2 — UEHTPOGEXHBIH Ma3yTHHH HAacoC BHYTPEHHell peNupKyJISIHH:

He UEeHTPOGekKHble HacoChl;
PEUUDPKYNALHHL;

12 — Ha3eMHBIN

5 — morpyXHoi
8 — TennOOGMEHHHK C nJaaBawollell ToJoBKoOi
MEGTaMTHYECKUl  pe3epByap;

Hacoc: 6 — pyunoli Hacoc;
BHYTPeHHeN
13 — MpOMEKYTOUHAS €eMKOCTh;

7 — Tens0OGMEHHHUK ¢ nJaBaolledl roJoskol
PRIUPKYIAIHH;
14 — cauBHOMN

CHCTEMEI

O — TpyGONDOBOALI BHEMIHER peuupkyaauuu: O

O — Tpy60onpOBOALY
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THIBAGTCH HA AJHTENbHYIO paboTy, HanpuMep B IHMIHC MC-
CSILibl, NPH HCIIOJAb3OBALHN B OCTAJbHOC BpEeMs rasa.

AsapuiiHoe Ma3yTHOe XO03S5IHCTBO fipejHa3Havaercs AJdA
KPaTKOBPeMEeHHOI0 cHabXKeHHS MasyToOM KOTJOB (B TeUeHHe
HECKOJbKUX /lleH) TNpH aBapuUilloM NpeKpallcHHH Mojauu
rasa.

Pacronounoe MasyTioc xo3qaicTBo nNpejnasznauacres s
PAaCTONKH KOTJOB 1l NOJICBCUMBAlLIs darena B TONKAX IILIJIC-
YyTOJABHLIX KOTJOB NpH pabore HX C MOHHMKEIHLIMH HATrpy3-
KaMH.

IIpumep cxeMBl OCHOBHOIO Ma3yTOXO3AHCTBA NPOMBILIL-
nenno# TOL npusegen ma puc. 11-6.

Ms x.-n. nucTepH Masyt cianBaercd B TMOA3EMHBIA mpo-
MEXYTOUHLIH pe3epByap, K3 KOTOPOLO OH CHEUHAJbHBIMH
BEPTUKAJbHbIMH TIOCPYXKHBIMH HACOCAMH [CPEeKauYHBaeTCH
B OCHOBHBIE €MKOCTH — XpaHWJHIIA MasyTa. 34 STHMH Ha-
COCAMH YCTaHaBJIUBAIOTCH (PUABTPLI TPyOON OYHCTKH Masy-
T4, YJAaBJHBAIOLHE TJIOCTOPOHHHE NpPeIMCThl, TOMaBIIHE
B MasyT.

Pasorpes masyra B K.-I. LLHCTEPHAX NpPH CJAHBE OCyLle-
CTBJIETCA OCTPLIM NAapoMm ¢ jabjenuem 8—13 ar. B norkax
H IPOMEXKYTOUHON CMKOCTH HOJOTPEB Mas3yTa OCYILeCTBASCT-
Cfl TCM Kc MapoM uepe3 Tpy6uaTbhic MOBEPXHOCTH HaTpeBa.

M3 masyroxpauuanur (oGbluHo HasCMHBLIE pe3epByapbl
60JbIION CMKOCTH) Ma3yT MOJAeTcst B KOTe/bHYI HacocaMu
no MasyrolipopojiaM. TpancnopTupoBka masyTta 1o MasyTo-
IPOBOfAM H o0eCneyeHHC HeOOXCAHMBIX YCAOBHH AJMA CKH-
raHys ero B TOIKA&X MapOBLIX KOTJIOB (pacilulJHBaHHE B Ma-
3YTHBIX (OPCYHKAX) TPCOYIOT CHMIKEHHS! BA3KOCTH MasyTa
IO onpele/]eHHBX npeigenos (3—4° ¥YB nis McXaHMUYeCKHX
dopcyHoK B 5—-7° ¥YB naa GopcyHOK ¢ NapoBBIM PaCHbLIK-
panueM). g storo mMasyT riepen nojgadedl B KOTEJAbHYIO
MOJOTPEBAIOT /10 COOTBETCTBYIOULEH TeMiepatypel (B 3aBH-
CHMOCTH OT Mapku Masyta ot 70 no 125° C u BhlIe),

Ilomorpes MasyTa ocylICCTRASICTCH B MOBEPXHOCTHBIX Ma-
POBLIX TNOJOIPeBATeNsX, yCTaHaBAHBACMbIX B Ma3yTOHACOC-
HOH.

CucreMa Ma3yTONPOBOAOB OCYLICCTBAAONMX TIOAaYy Ma-
3yTa B KOTGJDBHYIO, KOJBIUCBAS DPEUHPKYJAALHOHHAA. B KO-
TEADHYIO MasyT MmoAactesi B GOAbIICM KOAHUCCTBE, UCM CXKU-
raercst ero. OCTaTtoK Masyra Bo3BpallaeTcs Ha CKaal Masy-
Ta. baarogapa KoAbleBo# PCIUPKYJSLHONUION CXEME B Ma-
3YTONPOBOJAAX KOTELIONH Tie HPOHCNOJAHT 3aCTOSI Masyra M
OXJANICHI Cro, TMOANCPKIBACTCT HocTosnio Tpebyemas
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BAsKocTh nepen dopeyskami. Hamop masyTa, mocTaTouHBI
IJif TONOYHBLIX YCTPOHCTB B KOTEJABHOH (Mexanunucckue ¢op-
CYHKH — He MeHee 20 ar, GOPCYHKH C NIapOBbIM PaCHbLIJIHBA-
Huem 0,2—5 ar), coznaercs HacocaMmHu.

Masyraple GOPCYHKH KOTJIOB OYeHb YYBCTBHUTEJbHBI KO
BCAKOTO POJIa MEXaHWUECKHM IpHMECsSM B MasyTe, KOTOpbIe
HAPYUIAIOT HX paboTy —- ronvdaiiiniee paciblIuBaline Masyra,
BROJIIMOTO B TONKY. Jlns ounCTKM Masyra nepep nofatuci

Hs Komenswor

(SN

J ¢ B romenrs-
AYAD

7 -~ A

L7

Pue. 11-7. Ilpusuunnanpias cXemMa OJMHOCTYNEl-
4aToro PeuupKyJsHOHHOrO pasorpeBa Masyra.

1 — Ma3yTHBIE pesepByap; 2 — HACOC, NOAAMOIWHA Maavi

B KOTEAbHYIO; 3 — dHAbTP; 4 — nolorpesaresil MasyTa:

5 — HacoC BHYTPEHHeH  DPCUMDKYJAAUMH: 6 — DUALTD;

7 — nojorpeBateNb Masyra: 8 — Ma3yTONPOBOA BHYTDEH-
- Hell penRHPKVJISUUH. .

cro ¥ opcyHKAM B Ma3YTOHACOCHOH mepel MoJorpeBartelisi-
MH YCTaHABJIUBAIOTCA (QHABTPLI TOHKON OUMCTKH.

Kax yxe ormeuanoch, 115 oncpailuil, CBA3AHHLIX C mepe-
Kauko# BSI3KOro napaduHHCTOr0 Ma3yTa, HeoOXOHNMO NO0J0-
rpeBath ero o Temneparypsl 60—70°C. Takas Temme-
patypa JoJKHAa TOCTOSTHHO HOJJAEPZKHBATBCH B IKCIIyaTH-
pyeMBIX Ma3yTHBIX pe3epByapax H Bcex TpybompoBonax
MasyToHacociofi. B nacrosiliee Bpems COTJIAaCHO HOpMaM
TeXHOJOrHUECKOTO MPOEKTHPOBaHUs 3iaekTpocTanuuit [J1. 34]
MCTIONB3YETCA PEIHPKYJISIIHOHHAS CXeMa pa3orpepa Masyra
R OCHOBHGIX pedepBvapax. Hacrb masyrta, zabupaemast K3
Mas3yTHLIX pe3epByapos, coctapasioniast 50% mnoasoro pac-
X0J1a, CIeIHAJAbHLIMH PCILHPKYJSIHOHHLIME Hacocamil BO3-
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Bpauiaercsi B OCHOBHON MA3yTHLIH pe3epByap HO PelupKyis-
LHMOHHOH JIMHHH, HA KOTOPOH YCTaHOBJEHH IOJ0TpeBaTesy,
noaJepXHUBalomue  TeMieparypy —Masyra Ha ypoBHe
60—70° C.

PeunpkynsinoHHas cXeMa pas3orpeBa MasyTa 3Ha4uH-
TeabHO 3(p(heKTHRHee panee HPHMEHSBIICHCS CXeMul paso-
rpeBa MasyTa B pesepByapax ¢ IIOMOIIbIO MAPOBHIX JIOHHBIX
noporpesareseil. OgHaxko Heo0XONUMO OTMETHTD, YTO PELHp-
KYJALHOHHAsT cXeMa pasorpeBa Masyra HCKJIOHaeT OTCTOH

7
A r
L |
Puc. 11-8. IIpuunnnuanbHas cxeMa ABYXCTylIeHua-

TOTO PEUUPKYJANYOHHOIO pa3orpeBa Ma3syTa.

[ — masyTHBIH pe3epByap; 2 — mepeKauupaloumiuil Hacoc
I crynens; 3 — buAbTP; 4 — OCHOBHOl nozorpesaTesb
MasyTra, n0JaBaeMOro B KOTEABHYIO; § — nepekauuBarw-
wuft nacoc 11 crymenu; 6 — duavip: 7 — noporpesaTenh
BHyTpeHHel! peuupKyaduuu; 8 — Mas3yTONPOBOL BHYTDEH-
Heil peudpkyasuuu; [ — Tpacca TNapoMasyTonpoBOIOB
Ma3yToHacocHast — pesepByapnl; /I — Tpacca MasyTonpo-
BOJAOB Ma3yTOHAaCOCHasi — KOTeJbHAS,

I
Hs womensHod

J
X
N_SE womense
Y0

BOJLI B pe3epByapax. Bea Boxa, nomamaiolias B MasyT Npil
pasorpeBe ero B HHUCTepHAX OCTPHIM NapoM, E€peMeluBaeT-
¢ ¢ HUM M cOpachiBaeTcs BMecTe ¢ HHM B TONIKH, YTO B Ka-
KOH-TO CTCHMEHM CHUKAeT K. 0. 1. KOTJOB.

BonpocaMn 3KOHOMHYeCKOTO OGOCHOBaHHA NpPHUMEHEHH:
PEUHPKYJIAINHOHHON CXeMbl pasorpeBa Mas3yTa M CKUTAHUA
B TONKaX KOTJOB OOBOZHEHHBIX Ma3yTOB B HACTOslllee BpeMs
3aHHMAlOTCs UCCAEOBATENBCKHE U TIPOEKTHBIE OpPTaHM3a-
1, a Takxke 3IHepreTHYecKHe yrpasieHuss MwuHHucrepcTBa
SHEPTeTHKH U 3JeKTPHUPHKALHH,

Cyl1ecTByIOT /iBe CXeMDbI PELMPKYJSIHOHHOTO pas3orpesa
MasyTa: OJHOCTYHeH”aTass M JBYXCTyNeHYaTasi, NpeicTas-
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Jennble Ha puc. 11-7 u 11-8. K nemocratkam ofHOCTyneHYA-
101 CXEMBI, IpefCTaBIeHHOl Ha puc. 11-7, cieflyer OTHECTH
BLICOKOE JiaBJIEHHEe Ma3yTa B IOLOTPEBATENsX, CO3/aBaemMoe
OCHOBHBIMH MNepeKauynBaloluMu Hacocamu (-~ 35—45 ar),
KOTOPOE B HECKONLKO pa3 NPeBblIAET AABJCHHE TDEIOUIEero
napa (8—13 ar); npuy 3TOM B CJyyae BO3HHKHOBEHHMSI He-
IIOTHOCTE# B MA3YTHOM TPaKTe HOJOTrpeBaTesiell KOHJAEHCAT
rperolieroc napa OyleT 3arpA3HATbCA Ma3yTOM H €ro Heab3s
OyseT HCMOJAb30BaTh. B ycTaHOBKax 1o 3TOH cXeMme MPHXo-
LUTCH TMPHMEHSTh MOJOTPEBATENH, pacCUMTaHHbE Ha BbICO-
Koe naBieHne mazyta. OCHOBHbBIC HacoChl paboTaloT Ha Bf3-
KOM Ma3yTe COOTBETCTBEHHO NpPH TemnepaType ero 60—
70° C; npu 3TOM WX K. N. . HHXKe, ueM Hacocos, pabotalo-
WHUX Ha ropsiueM masyTe (AByxcTyneHuyarasi cxema). K mo-
JIOXKHTEJBHBIM KauecTBaM 3TOH CXeMbl HaJo B NEPBYIO oUe-
peab OTHeCTH OOJBIHYK0 KOHCTPYKTHUBHYIO NPOCTOTY ee, TG
CPaBHEHHIO C JBYXCTYNEHUTOH cXeMo#t U OOJBIIYIO olepa-
THBHOCTE, OHpEAENSeMyI0 HE3aBUCHMOCTLIO JBYX DELUPKY-
JAIMOHHBIX KOHTYPOB, @ TAKXKe€ CYMMapHO MeHbllee YHC/0
HacocoB, TpeOyeMEIX 1o HopMaM. B oxsHocTymeHuaTod cxe-
Me pacxoJl MasyTa, IepEKayuBaeMoro HacocaMy HH3KOTO
IABJeHHS TPHMEpHO BJIBOE MeHbIUe, YeM B JIBYXCTYHNEH-
yaTo#l, TAe HAcOCaMM HH3KOro JaBJeHHUs IepeKauuBaeTrcd
MasyT B KOJIHYeCcTBe, PaBHOM CyMMe pacxoioB B ofomnx
PEHHPKYJASLHOHHBIX KOHTYpax — BHelIHeM U BHYTpeHHeM,

B wmasytoxossiiictBax npombiitiendbix TILL u KoTesb-
HBIX OOGBIYHO MpHUMEeHsieTcsl OMHOCTYneHyaTas cXema peuup-
KyJanuy, KaKk NokKasaHo Ha puc. 11-6.

B naByxcrymenuaTofi cxeme HaBsaeHHe Tnapa B IOJOTPC-
BaTeNfX Bbllle AABJEHHs MasyTa, Tak Kak NOAO0rpeBaTesH
paboTaloT ¢ HH3KMM JaBJeHHeM Ma3yTa, ONpefesseMblM
COMPOTHUBJICHHEM JHLL BHYTPEHHCro PCIHPRYJSIHOHROTO
Kourtypa u cocrasasdiomam 8—10 ar.

Kak y:xe oT™Mcuanoch, Mpu ABYXCTYNENUATON CXCMe HAaco-
cei- 1 crymenn moJseKHL ofecrneudBarTh NPUMEPHO ABYKpaT-
Hbl pacxol Masyra. Hacocwl Il crymeHu BeIGHpaAroTCsl IO
pacxoly M Hanopy Masyta, tpebyemomy KoreabHo#N, JIByx-
CTynmeHyarasl cxeMa KOHCTDYKTHBHO 3HAYHTENbHO CJIOKHET
OJHOCTYIIEHYaTOA M MeHee THOKa B 3KCOJAyaTalldy, TaK Kak
0o06a peUHPKYJSUHOHHBIX KOHTYypa B3amMocBaA3aHbl. st
MasyTOX03HCTBA KPYIHBIX dJjeKTpocrannuit Tennosjsekrpo-
IPOEKT MpPHMEHSeT MABYXCTYNEHUYATYIO CXeMy peUupryas-
IIHOHHOTO pa3orpeBa MasyTa COOTBETCTBEHHO HOpMaM TeX-
NOJOTHYECKOTO NPOEKTYPOBANUA JJIS 3THX CTaHUIH,
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{Ipu pasorpesc masyTra ¢ NOMOLLbIO PELUPKYJALHH B Ma-
3YTHBIX pe3epByapax yCTaHaB/JMBAIOTCS HeGoJbliMe AOHHBIE
[I0JOTpeBaTeH, KOTopHe paboTalT B MHepHOX BBOJAA B IKC-
NAyaTalui0 MasyToOXpaHHMAUILA, IO YCTAHOBJEHHS IUPKYJIs-
LMH MasyTa B JHHUH.

Pacronounbie MasyTHBEIE XO35IHCTBA MPOEKTHPYIOTCA TaK-
JKe HO CXeMe C PeUHPKYJALHOHHLIM pasorpeBoM MasyTa, U
BCe CK43aHHOE BBIIIE O 3ITHM CXeMaM OTHOCHTCA TakKikKe
K pACTOMOYHBIM MA3YTHBIM XO3SIHCTBAM.

OfopynoBanne Ma3yTOHACOCHON pa3MellaeTcsi B HA3€M-
HOM OJHO3TaXKHCM 3JaHHH, 060PYIOBAHHOM TIpY30MOJABEM-
HBIMH MeXaHH3MaMH, 00ecneynBaolliMe PEMOHTHEle padoTsl
rio obopypoBauuio # apmarype. Ilojgorpesaresn Mmasyra,
KaK [paBHJIO, YCTAHABJIMBAIOTCS! BHe 31aHHSA, HA OTKPHITOM
BO3JYXE.

Hast npombimensblx T ¥ KOTeIBHBIX PeKOMEHAYETCSt
YCTAHOBKA HA3EMHBIX MeTajudecKuX pesepByapos. [lpu
pacueTHOH TeMnepaType Hapy:KHoro poznyxa —20°C u Hu-
Ke MeraJJHYecKHe pe3epByapbl NOJKHBI HMETb TEIJOBYIO
H30J91UI0.

[Ipompitiennsie T, uMeloinue B cBOeM cocraBe Mac-
JIOX03HCTBO, 0OBIYHO IPOCKTUPYIOTCA € 0ObeAUHEHHLIM Ma-
syTomacjoxossaficreoM. [lnowanka, Ha KOTOpOl yCTanaBiH-
BAIOTCS Ma3yTHbie W MacJ/siHble pe3epByaphl, B IPOTHBOIO-
KapHBIX 1enax obsagoBbiBaercs (puc. 11-22).

KoMronoBKa mMasyTOHAacOCHOH (IO cxeMe, NpeacTaBJ/eH-
JeHHOW Ha puc. 11-6) npencrasaena "a puc. 11-9.

Ha puc. 11-10 nokasasbl B paspese 3CTakaga AJA CIHB
MasyTa U CJAHBHBEIE JIOTKH OT HEe A0 NPOMEXKYTOYHOU eMKO-
CTH.

[Tpoexruporaunie Maszyruoix xossaicts TILL u npombim-
JICHHBIX KOTEJIbHBIX JIOJMKHO 1IPOU3BOJIHTBCT B COOTBETCTBHIU
C  HOpPMaM¥  TEXHOJOTHYeCKoro mpocktuposanua TOLL
[/1. 34], ykazaHusimii 110 MPOEKTHPOBAHHIO KOTEJbIBIX YCTa-
woBoK {J1. 16] u CHull T, 14-62.

Ha T3Ll emkoctb pe3epByapoB AJas XpaHeHus MasyTa
Py JIoCTaBKe ero no Keje3Hofl fopore NPHHUMAETCs, HCXG-
J51 M3 CO3JaHHA CJACAYIOUINX 3alacoB Mas3yTa: MasyTHOE XO-
35ICTBO OCHOBHOTO Ha3HAYEHUT — He MeHee 15-CyTOUHOrO,
pesepeHoro — He Menee 10- u apapuiiHoro—iue Menee 3-cy-
ToyHoro. (Cyrounnii  pacxod MasyTa [OACUHTHIBAETCH,
nexoas 3 20-uacopoil paboTbl KOTJOB, 3a HCKJ/IOUEHHEM
BOAOrpelHbIX.)
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‘Tlonesnasi eMKoCThb MAa3YyTHBIX pe3epByapoB JOJIKHA
OMpepessaThCsl, HCXOAsl U3 yAeJabHoro Beca masyra 0,96—
0,98 u HecpabatbiBaemoit eMkoctH 10—15%.

[IpoMekyTouHass IpHeMHad €MKOCTb MasyTa JA0JKHA
6LITb lic MeHee 159, eMKOCTH Mas3yTHBIX HHCTEpH, OJHOBpe-
MeHHO yCTaHaBAHBAEMbIX HOJ PasTpysky (IpeaBapHTEABHO
1I0pMa €MKOCTH HPOMEXKYTOUHBIX Pe3CPBYyapoB yTOUHSETCS).

JIJ1s NMUKOBBLIX BOAOIPEHHBIX KOTJOB JOJKCH NpeAyCMa-
TpuBaThesi 10-CyTOUHBIH 3amac MasyTa, NOACUHTAHHBIH, HC-
¥OAs M3 pacxoja ero npu CpejHed TeMiepaType Camoro
X0JI0JHOTO Mecqua.

Pacronounbie Mas3yTOX035HCTBA BBINOJHAIOTCA CO CJe-
AYIOUMMH pe3epByapamu: npoMeiaedasie T na TBepaom
TomJIMBe — TpH pesepByapa mo 700 x3, a npu pacxone Ma-
3yta menee 6 T/4 Tpu pesepByapa mo 200 3. [Ipomexy-
TOUHAS €MKOCTBh ,PACTOMOUYHLIX Ma3yTOXO3SIHCTB He AOJIKHA
6uiTh Menbiie 60 w®. PacronouHoe MasyToOXo3sHCTBO MPOEK-
TUPYETCsl COBMELLEHHLIM ¢ MAaC/JI0XO35HCTBOM.

[onoBHBIMH IIPOEKTHBIMH HHCTUTYTaMu — [IpoManepro-
npoektom, CaHTeXnpoekToM U MoCIpOMIPOEKTOM — paspa-
GoTaHEl THIIOBBIE IIPOEKTbl Ma3yTHLIX X03siicTB ¢ GaKami
eMkocrbio oT 100 mo 3000 % KOTOpBEIMH M CJAefyeT MOoJb-
30BaThC [PYU IPOEKTHpPOBaHUH NpoMblnuiennplx TILL u Ko-
TEJIbHBIX.

Oas TALL ¢ OCHOBHLIM TOILIMBOM Ma3yTOM H HHKOBBIX
BOJOTPENHHBIX KOTJOB, paboTaloIUX Ha MasyTe, AJAHHA pas-
IpY30YHOH 3CTaKajbl L0KHA IPUHUMATLCH U3 YCJAOBHH CJIH-
Ba MaKCHMAaJbHOTO CYTOUYHOI'O pacxoja MasyTa He 6oJee
yeM 3a TPU CMEHLl no 7 ¥ NpH AOCTAaBKe MasyTa B HHCTep-
Hax eMKOCTbio Mo 50 7 ¢ Ko3h(UIHEHTOM HEPABHOMEPHOCTH
npubbiTHa Ma3yTHBIX MapmpyToB K=1,5 u BpeMeHH cauBa
onno#t craBku 6—10 4. @poHT pasrpy3kd pacrolOUHHOIO Ma-
3yroxossiiictBa ans npomeimenpx TILL, paboraomux #a
yrje HJId MasyTe, pAaCCUHTBLIBAETCH Ha OJ[HOBPCMCHHDLIH
1IpHeM dYeThipex IUcTepH no 50—60 .

JI9 npOMBILJEHHBIX KOTEABHBIX MpH AOCTABKEe MAa3yTa
10 Keje3Hol Aopore COIVIACHO PYKOBOASIIHM YKa3aHHAM
uHcruryra Cantexnpoekr [JI. 16} emKocTh cksmaga masyra
IPHHUMAETCs: OCHOBHOE H pe3epBHOE TOIIHBO — 10-cyrou-
B pacxXof; aBapuiiHOe sl Fa30BbIX KOTEJIbHBIX — 3-CYTOU-
HLIH pACXOJ; PACTONOYHOE JIJIS KOTEJbHBIX MPOM3BOJHTEIND-
HocThlo 100 I'kasfy n HuxKe — ABa pesepsyapa mo 100 7,
pacTonoyHoe IS KOTeJNbHBIX HPOH3BOAHTENBLHOCTBIO CBbILIE
100 I'kaaf/u— pBa pesepnyapa mo 200 .
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®

Puc. 11-9. KomnoxoBka o60pyaoBaHHs Ma3yTOHACOCHOM.
0 — paspe3 3akpbITO YaCTH MA3yTOHACOCHOH; 8 — pa3pe3 OTKPHITON YaCTH Ma3YTOHACOCHOIN.

I — pacocpl cHcTeMbl BHelHEH PDPEHUPKYAAUAH; 2 — HACOCH! CHCTEMbI BHYTpPeHHe#l PeuMHPKYJsuud; § U 4 — HpeHarKHbLIE HACOCHI: 5 — Ter-
NOOBMCHHHKX € TNJaBaiouiell TOJNOBKOH CHCTEMbI BHEIDHEH PEUMPKYJJAUMH; 6 — TelVIOOOMEHHHUK CHCTEMB{ BHYTPEHHeH peuypKuisiuu; 7 —
TOHKHMH (QUAbTP; 8 — KPaH MOCTOBOl O0AHOGAJNOUHLIA; 9 — CMeCHTEHbHBIT KOoaell,
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Pue. 11-10. Causras mMasyTHas Scraxaja.
{ — Ma3yTHAd uUHCTepHA; 2 — cAUBHOM oforpesaemuiii JIOTOK; J — ADOMEKYTIOUHAR EMKOCTh.




Ia cknage Joaxno OblTh He MCHCC JBYX PCsepBYapob.
Pasrpysodnble 3cTakalibl HPOMBILIJIEENBIX KOTCAbHBIX LpO-
CKTHPYIOTCS, HCXOAA U3 VCAOBUH QAHOBPEMEHHOrQ CAUBA
HeTepl o0uled CMKOCTBIO:

Tun Masyruoro xosgiictsa KodHueCTBO 0AUNBHUMelO C IHBACMOTO

R MasyTa
OCHOBHOE U pe3epBHOC Toll-  2-CYTOYHBIT  PacXoj UPH Har-
JHUBO pyake KCGTCqbEOH B CperHeQTO-

[UTEJIbHOM DP2XKHME

Apapuiigoe TOIJIMBO 0,7 cyTounoro pacxoia lpu Toil
e HArpyske KOTedbHOH

PacTonougoe TOTIHBO KOTEbHBIXN:

¢ Q<100 IFranfe . . . . . . . . . .. . . | uucrepua
¢ Q=100+200 Fxaafy . . . . . . . . . . 2 HUCTepHBI
¢ Q=200 I'raaju . e+ v« « « < . . .. 3 uHCTepHB

11-3. TONNMBOCHAEBXEHHUE U LUNAKO3OJSIOYAQAREHUE T3L,
U KOTENbHbLIX, PABOTAIOUWIUX HA TBEPROM TOIJNMBE

TonueHoe xo3sficto T M WPOMBILINEHHBIX KOTe/b-
HelX, paBoTaOMMUX Ha TBEePAOM TOTJAMBE, COCTONT U3 NPHEM-
HO-PA3TPY30UHOTO YCTPOMCTBA, CKAAAa YIS H COOPYKeHHH
TOIMINBONOAYH, ¢ NOMOLIBIO KOTOPLIX OCYIIECTBJASIOTCS MO~
Jlavya TOIIMBA HA CKJAJ K3 MPHEMHO-Pa3Trpy304HOTO YCTPOH-
CTBa M CO CKJaja B KOTeJbHYIO, a TaK¥Ke NMepBHYHAs NOATO-
TOBKa TOMJHBA — ApolJeHne..

Ha puc. 11-11 npexcrasiena ¢xema TONJHBHOIO X0351H-
crBa TOII. IlpoMBILIIEHHHIM 3JCKTPOCTRHIMAM H KOTEJb-
HbIM, KaK [PaBHJIO, TBEPAOE TONJIUBO AOCTABJAETCS MO XKe-
Jie3HoH JIopoTre B caMopa3rpyzKallluxes Baronax. Pasrpyska
TONJIHBA TMPOH3BOAUTCS B 3AKPBITHE INIPHEMHO-PA3rpy3ou-
lible ycTpolicTBa GeaweMKOCTHOTO Thita (puc. 11-11). B npu-
©€MHO-Pa3rPy30UHOM VCTPOHCTBE TONMJHBO M3 BAroHOB CChI-
maercsl B OVHKepa, U3 KOTOPLIX MeXaHU3MaMi HeIPEePbIBHO
HANH NePUOAHUYECKE BBIrpyKaeTesd Ha cKAax HIH Nepelaercs
HeNOCPENCTBEHHY HAa TPAKT TOIIHBONIGAAYH, TPalCNopTH-
pylomuil ero 8 KoTeqpHylo. Ckaan yrds npejcTaBiser co-
0l OTKPBITVIO IJOWIAAKY, Ha KOTOPOH pasMelamoTcH
mrabeas vrias.

MexauusMaMy TIpHCMHO-Pa3TPy30UHOTO  yCTPOHCTBA H
TOMJAHBONOAAUH YPOJb CHAYAMA HOLAETCH B TaK HA3bIBAEMYIO
nmepBHUHYIO Kyuy (pmc. 11-11), a 3arem ¢ momouibio mepe-
rpyxKaresiell (06b1dHO OyabL03CpoB) wrabeoeTes na Mmiao-
wajKke ckaana. Omepanun 1HoJMayy TONJNHEBA CO CKJaaja Ha
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TPaxKT TONJAHBOHOAAUH BLIOAISIOTCS TAKAKC ¢ 110MOULBIO
CKJAJCKHX Ileperpyxarese.

Tpancnopt yras co ckaaga (11 H3 NPHEMHO-PA3Ipy30U-
HOro yerpoiictBa) B OyHKepa KOTeJbHOH OCyLLeCTBAACTCA
C NOMOULIBIO JIEHTOUHBIX KOHBeHepoB C yIVIOM HakJona le
Gosee 18°. Ha nyTu Tpakra TOMJIHBONGAAYH yCTaHaBANBAIOT-
Csl YroJibHble HPOOHJIKH, KOTOpDHIE

Apo0AT KpynHbie KYCKH YIJsg J0 P ki §
pasmepa 25—30 mm. [Tocae apo- —Z° - S
OUJIOK YIOJb TakXKe CHCTEMOH JIeH- 3
TOYHBIX KOHBeHEepOB rojaercs B ' S Lz
6yHkepa KoteabHoH. CoopyXKeHus N
TOIJIMBOMIOAAUH € TakKUM BHJIOM LS
IIPHEMHO-PA3TPY30UHOTO YCTPOHCT- W& ’___ll\

Ba IpeAcTaBJjeHbl Ha puc. 11-12 u J;ZM N
11-13. Vi3 BaroHa yroan cchinaercs Py i :Mf%

B OyHKep [, MOL KOTOPBLIM yCTaHOB- N

JeH TIUIACTHHYATH#A nuraTeas 2. ¢ sung) &Y
DTHM THTATeJNeM YIoJdb Helpepbis- ——— §

HO BBIFpYyXKaeTcd Ha JEeHTOUHLIA =
KoHBe#ep &, TPAHCIOPTUD YOI ~*—7-57-jw%77®
ero B ApoOUJbHOE OTAesdeHHe TOl- S
JHUBONOAYN HJIH NEPBHUYHYIO KYyUY. Oco ﬁyHKP/?HMB_
Co ckjaja yroab nopaercs GyJb- o 1311

nosepoM B OyHKep 4, a naJjblie Ka-
YAIOMIUMCSI MUTaTeJeM & — Ha JeH- PHe 1l-11. Cxema xossii-

TOYHBIH KoHBeliep J. Ha puc. 11-12 1 Cg:;ez&eopcﬁi‘l’MTO?g‘;?ay_c
11-13 pasrpysouHoe ycTpoiiCTBO 9TO- 30THBIM ychoﬁcIT)BonF.
IO THIIZ HMEET ABa MapaJlylesIbHO PA- 1 geavemxocrroe  pasrpy-
0OTAIOIMX PA3FPY30UHBIX TpaKTa. 3owce vemoficrao: 2= o1
U.IHpOKO pacnpOCTpaHEHHBIM, HO  Apobuika; ¢ — yaen nepeckin-

foslee TOPOrMM SIBISETCS TPAHIIEH- o S e
HO-CKpenepHoe IPUEMHO-PA3TPy- riasHoro apamua TILL.
304YHOEe YCTPOHCTBO, OOLIHH BHX

KOTOpOro npeicTaB/ieH Ha puc. 11-14. Yrosnp u3 Barouos
cchiiaeTcsl B TPaHUIeH, UMeIIHe eMKOCTb, JOCTATOUHYIO JJIs
pasrpysku GoablierpysHeix 60-TOHHBIX BaroHoB. llepuopn-
YeCKHU YroJib BBITPY2KaeTcs W3 TPaHIeH ¢ NOMOULb0 CKpelie-
poB anu6o Ha KoHBeliep, NONAIOMKA ero Ha cKaaf, Jubo na
KoHBeftep, MOAAIOUINIi €ro Ha TpakT TtommiBonogaun. Co
cKJaajsa yroan Oyanaosepos nmojgaercs B OyHKep, H3 KOTOPO-
ro OH KayaloU[HMCS nuTateseM Meperpyzkaercsa Ha JeHTOY
Hble KollBeilepl TpakTa TonJauBonogaud. B ocransbiom cucre-
Ma TOIJIMBOMOAAUM He OTJAHYAeTCH OT ONMCAHHON Bhillle,
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Puc. 11-12. NpogoabHbiii paspes TpakTa TOMIUBONOLAUH ¢ 0e3BbeMKOCT-
HBIM Pa3rpy304HBIM YCTPOHCTBOM.

! — paapblxJuTe/bHas Malluga; 2 — BU6GDATOD HJAsT OYHCTKM BaroHos: 3 — 3Jex-
TPHUUECKHH JIOKO3aKphiBaTEeAb; 4 — NMUTATENAb IJaCTHHHATLII; 5 — nuUTaTeabp Kaualo-
wiuiics; 6 — JeHTO4YHBIl KoHBeflep Ne | ¢ MarHuWTHRIM IIKHBOM; 7 — mofABecHON
JNEKTPOMATHUTHBIN  cenapatop; & — CTAWMOHADHBIA MY AKKOBut cGpachiBaTesih;
9 — rpoxot; 10 — gpoGHAKA MOJOTKOBas; I — NeHTouHbill KouBeHep Ne 2 ¢ mMar-
HUTHBIM IHKUBOM; /2 — aBTOMATHUECKHe JIEHTOUHble BRech; I3 — IIENOYJ0BUHTENb;
14 — npoGootfopounas yCTanoBka; 15 — ApoGHIbHO-AENIITeJabHASI YCTAHOBKA: 16 —
gentounnif xousefiep Ne 3: J7 — Gyaugosep.
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OCHOBHBIMU CpeJCTBAMH MeXaHH3alUuH TOMJMBOMOJAUH
ipombilenplX TOLL U KOTEABHBIX SIBAAIOTCA: Ha cKJale —
0y/1ba03ephl, KATKY, aBTOIOIPY3YHUKHU; HA TpPaKTe TONJIHBO-
nojayy — JIEHTOUHble KOHBeHepnl mupuuHoi or 000 mxo
800 MM, MIACTHHYATHE H JEeHTOUHble MHTATeNH; B APOOHJIb-
HOM OTHAEJIeHWY: JJIS KOTJOB C (PakeJbHbIMU TONKAMU — MO-
JOTKOBble APOOHMKH, JJIs KOTJOB CO CJA0EBLIMH TONKAMH —
BaJIKOBO-3y6UaThie APOOHIKI.

14500 2500~
oyl =000 —— J\ 7 N\=——so00
Y t : —

Y x Y A v A 1/ ;

i -7
5 kﬁ
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17/4

Puc. 11-13. TIpoaonbabiit paspe3 6e3beMKOCTHOTO Pa3rpy304HOrO YCTPOl-
crpa (obosgauenus cM. puc. 11-12).

YdeT TOIIMBA, NOCTYNAIOWIEro Ha CKJAAJ, OCYyWeCcTB/IseT-
¢d ¢ MOMOMLIbIO BATOHHBIX BECOB, KOTOpble JOJKHBI yCTa-
HaBJHMBATLCS Ha TMOABE3AHBIX :KEeJE3HOMOPOKHLIX NYTAX
OPOMIpPeNnpUATUA. YdeT TOMJINBA, [OCTYNAIILer0 B KOTeb-
HYIO, OCYLIECTBJISIETCSI C TIOMOILBIO JIEHTOUHLIX BECOB, yCTa-
HaBJUBaCMBIX Ha KOHBeflepaX TOIIMBONOAAUHM IO IPOOHIIOK.

st 321U TB M@XaHU3MOB TOIJIMBONOAAUH OT NOMaJaHHs
B HUX MCTaJUIHUCCKHX TIpeMeTOB Ha KoHBeliepax, Iepen
LPOOHJIKAMH ¥ 32 HUMHM, [iepej y3JaMu MepecbllikH B OyH-
KepHBIX TraJjepesx yCTAHABAMBAIOTCS 3JIeKTPOMATHUTHBIE
cenapartopel. B yanax mepecblnku Ha OyHKeDHBIX rasaepesx
YCTAQHaBAHBAIOTCS TaKKe UIENOYJIOBHTENN H aBTOMaTHUECKHE
Hpod0OTOOPHHKH YTV (A/sT Ja0opaTOPHLIN aHaJu3oB Kaye-
CTBA MOCTYNAIOUIETO YIJist).
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Puc. 11-14. XoaslicTBo TBepAOro TOMHBA ¢ TPAHIIeHO-CKPENEPHBIM DPasrpy30YHBIM YCTPOHCTBOM.

1 — cxperepuble feGeNKn; 2 — JEHTOUHBIE NUTATENH; 3 — MOJOTKOBasi APOSHIKA: 4 — HAKIOHHAN DEUIeTKA: § — NEHTOUMbI
Konseliep; 6 — GVHkepHbIHl KoHBelfiep; 7 — KOHBefiep, MHOZAOWIUE yrojb Ha CKJIaf; 8 — KOHBeHep, BBHLIAOWHA  Yvroas €O
CKiaAa; 9 -— kaualowuiics JOTKOBbIA mnuTaTenb; J0 — jieHTOYHble Bechl; [/ — IeNOYAOBHTEIb, 12 — 6yabacaep:; I3 — npoBo-

oT6opHas YCTaHOBKA.



JlenTousple KOHBCHEPDl, pacnoJoxkcilble Ha OYHKepHOH
rajgepee, HMEIOT CHElHAJbHbIE TMCPEIBHXKHbiE YCTPOUCTBA,
TaK Has3blBaeMble IJYXKKOBble €OpachiBaTead, C IOMOULBIO
KOTOPLIX YroJb ¢ JEeHTB MOXKeT OblTh cOpolicu B Ji060#
Oynxep KOTeJablOH.

JIas cucTeM TONMAMBONOLAYH YCTAHOBJACHBI CJeNYIOULHC
IIOpMBI IPOEKTHPOBAHHUS:

[Mpomermsennble TO1L A0JXKHLL MMETb pesepBHBIA CKJAAL
VIJIA C eMKOCTbIO, OTBEYalollell MECSUHGMY 3anacy yTJs,
HONCYHTAHHOMY, MCXOASl U3 paboTbl BCCX KOTJAOB € HOMH-
HaJbHOH Harpysko#l mo 20 4 B cyTku. [loakHa npeaycMa-
TPHBATHCH BO3MOMKHOCTb paclIHpeHHs CKJadja.

[Ipu npoMbllLIEHUbIX KOTEJBHLIX JJASI XpdaHEHHs Tpep-
JOTO TONJIMBA C JAOCTaBKOH €ro IO KeJe3HOW Jopore, Kak
IIpaBu/Io, JOJAKHBI COOPYZKATBCS TOJLKO PacXOJIHBblEe CKJambl
TOIJINBA, KOTOPHIE JOJKHBI PETY/ASPHO 1ONOJHSATLCH TOMJN-
BOM ¢ 0a3uCHBIX CKJaAOB. B cayyae oTcyTcTBUst Oa3HCHOTO
CKJIaja HJAu OONbHIOH yAaJeHHOCTH €ro OT KOTeJbHOH J0-
NYCKAaeTCsT HMeTb Pe3epBHLIH CKJAAA TolauBa. EMKOCThb pac-
XONHBIX CKJAJ0B JOKHA 00ecrHedynBaTh JBYXHEAEJbHBIH,
a pesepBHBIX — MecsuHBIH 3anac yrad. IlpuemHble yCTpOH-
CTBA CUCTEMBl TOIJMBONOAAYN AOJKHLI ofecrieunBaTh pas-
TPY3Ky 2K.-I. Mapupyros ¢ yriaeMm secom 1 000 7 npu cyrou-
HOM pacxope yras no 750 7 u Becom 2000 7 npu cyTo4HOoM
pacxone yras o 1500 7.

TonsusHOE XO34UCTBO JOJAHO oOecCleunBaTh IIpHEM
VT4, NpuOBBAIOUIEro MO XK. 1., ¢ Kospduiuenrtom 1,5, yuu-
THIBAIOUIMM  HEPaBHOMEPHOCTb  IOCTYIUICHHsI  COCTABOB
C yriem.

Cucrema tomusononaun TILL, Kak npaBu.10, IPOEKTH-
pyercst ¢ JIBYXHHTOUHOH CXeMoOH KOHBeHlepoB., [lpu 3anace
TONJINBA B OyHKepax KOTJOB He MeHee 4eM Ha 16 « u Ma-
KCHMAaJIbHO-4YACOBOM pPACXOje TOMJAuBa He Gojee 50 1/4 npu-
MCIISIeTCst OJUONNTOUHASl CXeMa TonAuBonofaun. TpaHcnopT
YIJIsl H3 OPHEMHO-pPasrpy304ioro YCTPOHCTBA Ha CKJAaj U €O
CKJIaJla Ha OCHOBHOH TpPakKT TOIJIHBONMOAAYM BbLIMOJHACTCH
OJHOHHTOUHBIMH KOHBeHepaMmH.

Ilpu ABYXHHTOYHOM cxXeMe TOIJIMBONOJAUH pacueTHan
IIPOM3BOJUTENBLHOCTD KaxKJ0H HHUTKM NPHHUMACTC pPaBHOH
100%. Pacuernass TpPOH3BOAUTE/]NBHOCTH TOMJIHBONOLAYH
NOJKHaA OLITh paBHA CYMMapHOMY Pacxojy TONJHBA BCEMH
YCTAHOBJEHHBIMH KOTMaMH NPH HX HOMHHANLHON NpPOHU3BO-
JUTeNbHOCTH Ha TOJIHYIO TPOEKTHYIO MOIIHOCTL C YUYETOM
pexuma palorsl TomHBonofauu. [lpu pacyere TONJAHBOINO-
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Jaul Ha TPEXCMEHHYI0 paboTy HeoOXOAMMO YUUTBIBATH BO3-
MoxKHOCTb pacuiupenus TIIL na 100%.

CucreMBl TONJHBONOLAUYH TPOMBIIIIEHHEIX KOTEJNbHBIX
BBIMOJHSIOTCS, KaK NMPpaBHJIO0, OZHOHATOUHBIMH. [1pH pacxonme
TONJINBA KOTesabHOH Gosee 50 7/4 u eMKOCTH OYyHKEpOB Me-
Hee yeMm Ha 10 4 paGOTbl KOTJa NONYCKAaeTCH COOPyKenue
JBYXHUTOUIION TOIIUBONOZAUH. [1pH ONHOHHTOUHBIX CHCTe-
MaX TOMJHBONOAAYH NPOH3BOJUTENbHOCTRIO Gonee 50 1/
pPEKOMeHIYeTCsl YCTaHOBKA pe3epBHBIX MPHBOLOB. JICHTOUHbIE
KOHBellephl M0 BCEMY TPAKTy TOMNJMBONOAAYU yCTaHaBAHBA-
I0TCA B 3aKPHITHIX rajepesX. B npoOUABHBIX OTHe/aeHHsIX
TOTJIHBOMOAAYHY PEKOMEHAYETCs YCTAHOBKA PEe3epPBHDBIX JAPO-
OnJ10K,

PaccMoTpeHHble cHCTEMBI TONIHBOIIOAAYH ABJAOTCA JUIID
npuMepoM Haubojee HacTo IpUMeHACMBIX CXeM TOTJIHBO-
nojauu aas yras., CyWecTBYIOT U JIPYTHE CXeMbl TOIJIMBO-
042Ul KaK 1as yrias, Tak ¥ Ads APYruX BUAOB TBepAOro
TONJMBA, HanpuMep KyCKoBOro u ¢peseproro ropda, cras-
1es. Bouee NOAPOOHO BONPOCH COOPYXKEHHS TOIJIMBOHOAAY
M HODMBLI NPOEKTHUPOBAHHS MX PAaCcCMATPUBAIOTCH B CHElH-
ajapHOl Juteparype [JI. 40].

[lpu cxKurauuu TBEpPIOrO TOMJIHBA CONEpPrKallasics B HEM
30J1a YaCTHYHO NpeBpalaercss B [IJaK, OCTAOILMACH B TO-
NOYHOH KaMepe KOTJia, 2 B OCHOBHOM ocejaer B a3oxojax
KOTEJBHOTO arperaTa W 30JI0YJOBUTEAAX U YJIETaeT ¢ AbIMO-
BLIMH rasamu B atmocdepy. Jlis obecnedenust paboTol Ko-
TeJbHBIX arperatos Ha TILl uau B KOTeJbHON JOJIXKHO OBITD
OPraHH30BAHO HENpPEePbIBHOE WJH NEPHOAHUYECKOE YhajieHHe
U1aKa U3 TONOK M 30J1bl M3 MecT cKomlslenusa ee. Has storo
CAYyKaT CHCTEMbl IIJIAKO30/0yAaJeHHs, sBASIOLIHECs HapaB-

Ta6auma 11-2
BpIxoa 30Jb M WJIAKOB I'PH CYKUTAaHHH TBepHOro TOUJIEBA

Hoag aeryueit | Hona teryueft
Ioas wiaka, | 304bl, OCelaio- | 30:1bl, BLIHOCH-
Cnocod c;kHravus TOMJIHBA : o/ ! neft B razo- Mot B 30070-
0 XORax KoTJa, YIOBHTE. D,
00 %
Daxenbhbil ¢ CyXuM LIJAKO-
yaaneHueM . . . 15 5—10 75—80
CioeBoft Ha ILBI/I)!(yHlI/lXCﬂ pe-
mreTKax . . . 70—80 10 20—10
CroeBoil ¢ Bepxnmvx 3a6p0c0M
HA HENOABHKHBIN CJOI . . 45—60 10 4530
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He ¢ CHCTeMaMU TOILIHBOIGAAYH HEOTheMJACMOH YacTblo Tex-
noJsorudeckoro obopyaosanus TIL u koTenpHoi, paborao-
11X HA TBEPAOM TOILJIUBE.

CucremMa mMJIaKo30J0yIaJeHUS BbIOUPACTCS B 3aBHCHMO-
CTH OT KOJIMUECTBA NOAJNCKAILUX yIaJeHUIO 04aroBLIX OCTaT-
KOB M Cloco0a CKHUTaHHA TONANBA. BLIXOM 3041k H 1IJAKOB
npit CKHTaHHH TBCPAOTO TOIJHMBA MOXeT MPUHHMATBCH CO-
raacno raba. [1-2.

Komiyecrpa o0OpasyOIUKCs W1aKa ¥ 3071 MOTYT ObITh
[OJCYKHTAHBl 0 (opMyJaM

Gy == 0,01 Bay, <Ap+q4~%%—0—), Kefu;  (11-1)

H

Gyon=0,01B (1 — Q) <AP ~+q, 7%6)’ /gg/zt’ (11-2)

riae B — pacxox Tonausa, Kel4;
Qi — BecoBas JOJS 30JBl TOMJMBA, TNPEBPAILAIONAsics
B maax, %;
Q. — TCHAOTBOPHAS CHOCOGLOCTL TOIINBA, KKAA/KE,

/!

Av— soasnocts tonausa, Y%
¢, — noTepst ¢ MeXanuyeckofl nenosanoroi cropanus, %.

Cospemennple npomblienHsie TOLL H GoJbliine Opous-
BOJCTBEeHHbIe KOTEJbHbIE ¢ KOTJaMU HU3KOLO [IaBJEHUS TPO-
H3BOAUTEAbHOCTHIO 110 50 7/¢ B nopaBasiolneM OOJbLUIHHCTBE
IPUMEHAIT (PaxkeJbHOe CKUTaHUe TomiuBa. [Ias Takux Ko-
TeJibHbIX DeKOMEeHAYyeTCs K NPUMeHeHHIO THApaBaudecKast
CiCieéMa COBMECTHOTO YJAAJeHHS ULJIaKa H 30J/Bl ¢ OAarepHbl-
My Hacocamu. Cxema Takoll chcTeMbl ¢ 00belHHeHHBIM Y4-
JICHHEM I0Jaka W 30Jbl upeacrasjedHa Ha puc. 11-19.

[Mon uwnaxkoBbiMH BOPOHKAMH KOTJOB YCTaHABJMBAIOTCSH
I1aKOCMbIBHBIe WaxTel /. OOIUHE BUA TAKOH 1MaXThl Npei-
craBaen Ha puc. 11-16. Haxanaupawuinlica B stofi maxte
u/aK NEePHOAHYECKH uepe3 IIJIAKOBBIH 3aTBOP CMbIBaeTCsl Ha
pemweTKy /3 cTpyell BOAEBI, HANpaBJ/isieMOR Ha MOA LIAXTHL U3
kavawulerocs conaa /2. CTpys BOIbI, N0AMbIBAd packaJjeH-
1B HIJTaK, Tpadyaupyer ero, 61arogaps Yemy OH He 3aCTpe-
BaeT B 3aTBOpe M Ha peleTKe.

JlocTyn K 1m1akoBOMY 3aTBODY M KadalouleMycsi CONJY
1iMeeTcsl uepes ABepuy komojda /5. Ha puc. 11-16 noxkasana
(HAXT& OJJHOCTOPOHHETO CMbIBA (JieBas); MO GOJBIINMH KOT-
JaMH YCTAHABJHBAIOTCS WAXThl JBYCTOPOHHEIO CMbiBA; BTO-
pas uaxta (mpaBasi) aHaJorH4YHa M300paykeHHoH,
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- Hinax 1 cMbisHast Boja depes peimerky cOpachiBaorces
B KallaJi, 110 KOTOPOMY OHH{ CaMOTCKOM TPaHCHOPTHPYIOTCA
K GarepHpiM HAcoCaM, yCTaHABAMBAeMbiM B OTJeJAbHOM 3a-
ray6JeHHOM NOMelleHHH — GarepHoll HacOCHOM,

VHocuMas H3 Tra30X0H0B KOTe/bHBIX arperaTtos 30414
B GoJblllell YaCTH ocenaer B OyHKepax soJsoyaoBuTene. He-
YAOBJEHHAA YACTh CE¢ BLIHOCHTCH B aTmochepy ucpes NhiMo-
Byl0 Tpyoby norokoMm cOpacuvizacmuix razop. Ms Oynkepos
30J10yJI0BHTE IEH 30/1a cOpachiBaeTcs uepes mubep 3 u 3000+
CMBIBHOH ammapar 2 m jgajee B caMoTeuupH KaHau. [loj
CMBIBHBIMH aflllapaTaMi B KaHaje YCTaHOBJEHbI mnolymu-
TeJbHBIE COIJIA; CTPYST BOAW H3 HHX HPENsITCTBYET OTJOXKE-
HHIO 30J1B B KaHaJe H ofeclieduBaer HecOX0AHMbIE CKOPOCTIl
30J10BOH NYJLIEBL, T. €. L00apasaeT He06XOAUMOE KOJHUYECTBO
BOJBI sl TPAHCIOPTA 30/bl. 30/10Bas MyJiblla CJAHBAETCS
B IIJAKOBBRII KaHas u No HeMmy TpaHCnoprupyercs B Garep-
JIyI0 HACOCHYIO.

HauGoabinee pacnpocrpaieHue MOJAYUHIH 30J0CMBIBHbBIE
anmapatil THna «HYafimuk», n3obpamenusic na pue. 11-17
n11-18.
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Puc. 11-15. [lpunuvnuadbHast cxema
! — maakoBasl Waxrta OJHOCTOPOHHEro CMbiBa: 2 — 30710V50
cMLIBHOE VyCTpoiicTBO Tuna «Uaitauk»; § — muGep: 6 —
& — mepTUKaNLHLIt  WHOep; 9 -- merasgoynosurenn; 10—
AN nepekAouenHd  IINaKO30J0NPOROAOB; I3 - jinaMoBnil
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LHTeAL; 3 — OpoMeRyTounuil  sodosolt  6vuxep; 4 — 3010-

neyTpobexHuii  Hacoc; 7 — nepexdnouaioulee  yverpofieiro;

lNNaKoBas ApobGuaka:; I — Garepuntii nacoc: 12 — BCTasKka

BopocTpyfiubiil Hacoc; 14 — nentpobexuntii nacoc; 15 — ape-
HAacoC.
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CamoTeuHple Kanasbl AJdsl UIaKa 11 30Jbl BHIMOANAIOTCS
c ykaonoM 0,01—0,015 B cTopoHy 6arepHoii HacocHo#, obec-
NeYNBAOMKM  JIOCTATOUHblE  CKOPOCTH  HIJTEKO30J0BOH
f1yJIbIILL.

3ona § maak 06Maaal0T BHICOKHMEU abpasiBHbIMH CBOH-
CTBAMH, MO3TOMY HHKIIAA Y4acTb KauaJoB /s TPaHCIopTa
30Jbl # Hplaka oGanioBbIBaeTcs 0a3ajbTOBLIMH MJAHTAMIL,
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Puc. 11-16. IlaakocMblBHAS w1axTa OXHOCTOPOHHEIO CMbIBA.

3aUIMULAICHIMME HX OT M3HOca. M3 KaHajoB 1L1J1aK030/0Bas
1yJbna A0MKHA OLITh 10J1aHa Ha 30/100TBAJ, KOTOPLIH 00b1u-
HO pacrojaraercst Ha 3HauuTelbHOM paccrosHun oT TILL
(1,5--2 ka). B paccmaTpuBaeMOl cXeme [JJsi 3TOTO TPHME-
pawTes GarepHbie HAcOCHl 9, KOTOpbie MOTYT TE€peKaunBaTh
1IJ1AKO30/0BYI0 NYJbNY ¢ KyCKaMM LIIaKa KPYMHOCTbIO HE
Bonee 50 mm.

B GarepHoil HacocHON mepel HacocaMy YCTAHABJUBAOT-
csl METaJJIoyJOBUTeNb 7 M l1aKoBasd ApoOuaka &, u3Mesb-
yaouas uiak A0 pasMepos Menee 50 ma.

B 3asicumoctd oT TpeSyemoro Hamopa MIaKo30.10BOi
NYJbMbl YCTAHABJIHBAETCH OAMH MJIH ABA NOCJIEA0BATENDHLIX
Garepubix nacoca, Kak mnoxasano sa puc, 11-15. Ilpn cos-
MCCTHOM YAaJieHHH WIAaKa i 300bl B GArepHoll HaCOCHOH
VCTANABAHBAIOTCS. TpH 6arcpiibix HACOCA (MM TPH mapbl na-
COCOB), 13 KOTOPLIX OJHH fABJAsicTes pabounM, BTOPOH Haxo-
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JUATCS1 B PCMOIITE, a TPeTHU pe3epBublfl. Hanpapaeie nyib-
nbl K pafoueMy HACOCy OCYLIeCTBJSETCS C [IOMOIUbIO Tepe-
KJAwdatonero ycrpoficrsa 5. OTkaoueHHe HepabOTaOLIMX
HacocoB npoussoaurcs wubepom 6. Ha puc. 11-19 nokasan
061K BUJA ABYXCTYNeHUaTOH 6arepHON HACOCHOH.
YTOJBHBIfI IUJIAK SIBJAAETCA LeHHLIM CTPCHTEeJbHbIM Ma-
repuasoM, ITo3TOMY BO MHOMUX CJydaaX TPelbsBlseTcs

i J

,ié‘ié“'ﬁlg'@"&i

Puc. 11-17. C,\ze.wa:

30J0CMbBIBHOT O N T <

- AV

yeTpoAcTBa  THNA — S

«Hanauky.

I m 2 ry 30.10Y/10BH- Pue. 11-18. 3oaocmbiBHOE YCTPOHCTBO

TeJNH; — MHrajKa s

(AY TOBODOTHBIN 3a- Tuna «YalHuk».

TBOD): 4 — 30]0CMbIB- | — CcMBIBHOe comao; 2 — Gayok ¢ I'Haposa-

Hoit amnapat: 5 — TBOPOM; 3 — nOBOPOTHEIY 3aTBOD: 4 — BODOH-
KaHaJsa. Ka; 5 — 30J0BOfi KaHaJ.

TpeBGOBaHHE DPa3JeablOro TPAHCIOPTHPOBAHNST Lliaka H
30J1bL.

B ruapaBiMuecKHX cXemax ¢ pasieabHpiM YAaJeHHEM
aka | 3006l TPAHCHOPT UX B 6arepHYI0 HaCOCHYIO NpPOH3-
BOIMTCS [0 CaMOCTOSITeNbHBIM KaHajaM. [list nepekayuBa-
1lis WJIAKOBOM MyJblibl B OarepHoil HacoCHo# yCTaHaBIUBA-
JOTCSl GarepHble HACOCH, a /s [epeKaunBaHHs 30J0BOH
fyabIIb — [1aMOBble (eckoBbie) Hacochl. Ha KazKIoH JiH-
HHM YCTAHABJIMBAIOTCA ABa (MAU JiBe Mapbr) Hacoca, u3 KO-
TOPHIX OAMH ABAsieTcsl peaepBHbIM. TpeTHi, 2amacHoll, HacoC
JIOJIZKeH XpaHuTbesi B cOope Ha cKiaane.
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B cxemax ¢ coBMCCTIDIM TPAHCAOPTOM HIJIAKA H 30410 HA
30J100TBaJax IPOKJaAbiBACTCSl ABA 30/00DPOBOAA, U3 KOTO-
PbIX OJHH — pe3epBHLIH.

B cxoMax ¢ pasaenblibiM TPAHCNOPTOM UIIAKA M 30Jbl
BCCTO TPOKJAJALIBAIOTCS TPH  30J0MPOBOJAA, N3 KOTOPDIX
OJUIH — Pe3epBHBIH.
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Puc. 11-19. O6uwmii Bug AByxeryneHuaTtolt GarepHofi nHacocHof.

CKopoCTb 30JI0BOH TYALILI B 30J0NMPOBOJAE MOYKCT Hpii-
HuUMaTbest pasHoit 1,1—1,2 am/cex. CKOPOCTh WJIAKOBOH MM
HI1AKO30JOBOH TNy bl JloKHA ObiTh e meiiee 1,7 m/cex.

Tpancnopr MmWAAKO30M0BOH TYJ/ABILI 10 30J0IPOBOAAM 11a
IJTAKO30JI00TBA COMPSMNKEH € pacXojoM OOJbHIOrO KoJuye-
CTBA BOJIBI, KOTOPBIM He Bcerjna pacnogaraer TILL uan xo-
TedbHAs, WAM BOJA, KOTOPYIO MOXHO HCICGAb30BAThH [
TPAHCHOPTA 304l U IJIAKA, JOPOra U ee HaJ0 3KOHOMHTD.
CpencTBOM 3KOHOMUHM BOJbl B CHCTEMAX C THApPABJIHUCCKIIM
LIJIaKo30J0yJaJieHHeM ABJSIETCSl NpHMelleHle Tak HasbiBae-
MOH 060pOTHON CHCTEeMBL. B 3THX CHCTeMax OTBaJbl A5 U118~
Ka ¥ 3046l (COBMeilleHHble WJjH Pa3jie/bHbIe) BHIOJHATCH
B BHJIe OTCTOWHHKOR, MO3BOJSIONHX BO3BPAIlaTh BOAY C MO-
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MOIULIO CHEHHAJLHBIX HACOCHLIX YCTANOBOK B cucremy '3y
AJsL MHOTOKPATHOTO HCOAb3oBanus. [ToHATHO, YTo 5TH CO-
OPYXKEHHA TPeGyloT OOJbIINX AOMNOJHUTEABHBIX KANUTAJD-
HBIX 3aTpar, 1103TOMY 11eeCo06PA3HOCTD NPUMElCHHs HX
MOZKET OBITh YCTANOBJCHA TOABKO CONOCTABHTCALHDIM - TOX-
HHKO-3KOHOMHYECKHM PacyeToM.

[TpoexTaposaune cucrem THAPO30JOYA4CHHS  AOJKHO
TIPOH3BOJUTLCA B COOTBETCTBHH C HOPMAMH TEXHOJOFHYECKO-
FO NPOCKTHPOBAHUA MPOMBILIJIEHUBIX TEIIOBbIX 3JIeKTPOCTAH-
unit {JI. 34] u yxasauusimMu no NPOEKTHPOBAHHUIO KOTEJILHEIX
yerancsok [J1. 16].

: NN " |lge -

Puc. 11-20. CxeMa MeXaudUecKoH CHCTEMEB LITaK030A0YHANCHHUS K KOT-
aam JIKBP.

I - cKpenep; 2 —- ckpeucpnas aefegka: & — Gyukep; 4 — apromauwsiia.

B koresabnbix ¢ kotnamy JJKBP-10, 060pPYLOBANIBIMH CJAO-
eBBIMH TOLKaMM A4 YAadeHus HIJdKa H 30Jbl, B OCHOBHOM
UPHMEHAIOTC MeXdHHYeCKHe W [IHEBM&THUYECKHE CHCTEMDI.
Bbibop n npoexTHpoBaHHe STUX CHCTEM MOMZKHbI POU3BO-
ANTLCA corvacho ykasanusm ['TIM Cantexnpoekr [JI. 16].

B kauectse npumepa Ha puc. 11-20 NpHUBEIEHA cXeMma Cy-
XOro  CKpPeMEePHOro IIJIaK030J0YAAJeHHs, MOCTaBIACMOrO
Kycnuerum mammnocrponteasuem sasogom. EMKOCTb KOBIIa
(cxpenepa) 0,5 #*. [Tpon3BoaHTENbIOCTD yCcTanosku 4,5 1/4.

Ha puc. 11-21 npusescia IPHNIHINANBIIAS CXeMa NHEB-
MATHYCCKON BCaClBAIOWICH CHCTEMbI HJIUKO30J10y 1aJdenna.

11-4. OPTAHM3ALMG BORONOAIrOTOBKM HA ™Y
U B KOTENbHLIX

B iikaax T 1 npoMbiulIeHHbIX KOTebilbix nen3fexK-
bl TIOTE€DH TNapa, KOHIEHCATA H BOJbL, HaunGonsuiyio senu-
NIHY COCTABARIOT IIOTEPH KOHIeHCaTa napa, OTIIYCKAEMOTD
MPOH3BOACTBEHHBIM MOTPeGHTEAM. DTH NOTEPH 3aBHCHT OT
NAPAKTCDA TCXHOAOTHICCKIN NPOINCCCOB, npH KOTOpLIX He-

20 10, 11, Cosopven 297
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Puc. 11-21. Cxema NHEBMAaTHUCCKOTO HINAKO30J0YIANEHHUS.
1 — ynakonpoGuaka; 2 — NpoXOoAHAA HacafKa: 3 — UHKJIOH, 4 — HUKJOH-NBIJIEYJOBHTENb: 5 — GYHKED 30J4bl: 6 — JOHACTHO

WHeK: 7 — LIHKJIOH AJs OTAeJeHHs luJiaka; & — mapoBoll 9KekKTop; 9 — CNycKHoH pyKas s8oabl; [0 — cnoyckHON pyKas
waaka; I/ — apapuiiHplil cnyck Lijgaka; /2 — aBTOMallldHa.




noabsyerea nap, u o0uiuio naMenaoTed B npeenax or 30
10 100%. Kpome Toro, HMElOTCsi pasauyHOro poja YTeuKH
B TENJOBLIX CETIX M NaponpoBONaX, HPOAYBKH KOTJOB,
a TakiKe HeOpraHu3oBaHHble INepuoauyeckne mnorepu. s
00ecreyeHtss HEMpePLIBHOCTH TEXHOJOTHUYECKOro Ipolecca
TII] wau KoTeabHOH HeoOGXOAMMO ITOCTOAHHO BOCHOJMHATH
sTH nortepu. Boma (cbipas) HU3 TOPOACKOTO BOJOMPOBOJA,
APTC3HANCKON CKBaXKMHBl MM PeKil AJST 3TOH Hesn HempH-
rojlla, TaK Kak OHa COJACPKHT PACTBOPECHHBLIE COJH, KOTO-
pnle NpH BHIHAPHBAHUM OBpA3YIOT HAKUIb, 0CAXAA0ILYIOCS
Ha MOBEPXHOCTH HATrPEBa KOTJOB, NPUBOJSAULYIO K pPACCTPOH-
CTBY IPOIECCOB TeMJI000MeHa W HAPVIHIAKLIYI0 HOPMAJIbHYIO
paboty Bcell ycTaHOBKH. I103TOMY BCe YCTAHOBKM € Mapo-
BHIMH KOTJAMH HMEWT CHelua/bHyl0 annapaTypy, H3MeHsIo-
VIO XHMHUYECKHil COCTaB ChIPOH BOJbI COOTBETCTBEHHO
1peIBABIsieMbIM TpeGOBAHUAIM. DTH YCTAHOBKH Ha3blBAlOTCA
XHMBOJIOOUHCTUTE/IbHBI MM,

Buibop merona o6paboTku BOJbI U CXeMbl BOJOOUHCTKH
MPOU3BOAUTCS B 3aBUCHMOCTH OT KaueCTBa HCXOJHOH BOJHI,
TpeOOBAHHH, NpELbABASEMbIX K BOJAe [Js NMUTAHUA KOTJOB
I MOAMUTKH TeMJOCeTH, KOJHUYCCTBA H KauecTBa BO3Bpallae-
MOIO KOIJcHCAaTa € YYCTOM clicUU(pUHICCKIX 0ocoBeliHoCTel
npockTipyemoin TILL uam KoteabHOH M TEeXHHKO-IKOHOMH-
uecKHX coobpaykennil. Paccmorpenne 3THX BOMPOCOB Mpef-
craBasieT co0ofl caMOCTCATeNbHYI0 OGLIHPHYIO TeMy, KOTO-
past He sBJseTcs NpeAMeToM Hacrosiuell pabortel. MHtepe-
Cyroiuecss MOTYT O3HAKOMHUTLCSI ¢ HOpMaMH KauyecTBa IH-
TaTeAbHOH BOAbB KOTJIOBR U KOHAEHCaTa, COBpPeMeHHbIMH
MEeTOJaMH BOJONOATOTOBKY [/ MapOBHIX KOTJIOB MO JHTe-
parype [JI. 41, 42]. 3nech nenecoo6pazHo BKpaTie OCTAHO-
BHTbCA Ha BONPOCAX OPraHH3allM{ BOAONOATOTOBHTEJABHOTO
xozaiictea a8 TILL u npoMKOTe bHDBIX.

[TpOM3BOAUTENBHOCTD XUMBOAOCUHCTKY ONpeAeAseTcs Ha
OCHOBaHHH pacuera TemjoBol cxembl TOLL nan xoreabHON
1 mo/KHa obecrnedynBaTb NPUTOTOBAECHHE HEOOXOAHMOIO KO-
JuuyecTBa jgo6aBKa XHMHUYECKH OYHMIIEHHOH BOJABI TMPH JO-
60OM pekMMe UX C YUEeTOM PACXOJ0B XHMHUECKH OUHIICHHOH
BOJABI Ha COOCTBEHHBIE HYK/Jbl XHMBOJOOYHCTKH.

O6opynoBaHde XHMMBOJOOUUCTKH NpoMBIIIeHHBIX TIALL
¢ Typ6uHamu 12 MsT 1 Bblllle, KaK NpaBUIO, pacroJjaraerca
B OT/IeJbHOM OAHOSTAX(HOM 3JaHHWH, [acCnoJOoXKEHHOM Hexa-
JeKo ot raasHoro kopnyca T (200—300 x), Broab noas-
e3MUBIX K.-N. nmyTe#. I'pomo3akoe oBopynoBaHHe XHMBOJO-
OUHCTKH (pasauuble Oaky) pacrnonaraeTcst Ha OTKPBITOM
20* . 299



po3ayxe. [1pil XUMBOJLOOUKCTKE JNOJIKEH GLITh CKJAAM peareil-
TOB, BMeIaoUil 3anac ux Ha 30 CyTOK IpH M0J1a4c B Baro-
HaxX TPY30M0AbLeMHOCTbIO 60 7. YCTAHOBKH, MCHOJAb3YIONUHE
IPH TENHOJOPHUECKHX TTpolleccax KHCJAOTY, MOJIKHLI ofecre-
UHBATh BO3MOXHOCTb CJHHBA €e H3 IUCTEPHLI EMKOCTHIO
50 7. TexHOJOTHUECKHE TIPOHECCH XIIMBOLOOMIICTKI AOJKITbI
6BITh MOJNOCTHIO ABTOMATHIHPOBAIIDL.

Culpast BoJia Ha XHMBOJZOOUKHCTKY MGNACTCA H3 IAaBIOTO
kopryca T3] o6wiuno nocae noporpena ee go 20° C. Ilono-
rpeB Boabl g0 20°C Uit mpefoTBpalleHHst KOHAeHCAllHy
BJary Ha TpyOoOnpoBOAAX U almapatype XHMBOJOOUYHCTKY
ocyilecTBJsieTcss napoMm 1,2 ar u3 otdopoB TypOHUH B Nojao-
rpeBaTeNfix, pacrnojaraeMbX B IJaBHOM Kopryce. B oTneab-
HBIX CJIy4asix COOTBETCTBEHHO TEXHOJOTHUECKOH cxeMme BOJO-
OUHCTKH (HallpUMep, U3BeCTKOBaHuce) TpebyeTcs MOJ0Tpes
ceipo¥t Boasl no TteMmnepatypwl 40°C. Ceipas (moaorperas)
BOJA MOJAeTCsT Ha XHMBOJOOUXCTKY MO OXHOJHHEHHOMY TPY-
fonpoBony. PezepBHpoBaHME NOAAUN CHIPOH BOJBl HAa XHM-
BOAOOUHCTKY OCYLLECTBJSETCS BTOPLIM BBOAOM H3 XO3IpO-
THBOTIOXKAPHOTO BONOMPOBOAA Ha mJuoilaake T3LL.

XuMHUECKH OYMHIeHHAS BOJA H3 XHMBOJOOUHUCTKH TO-
JNaeTcsl B T/AaBlblil koprye TILL nmo asym tpybdonporogaM;
Kamablit TpybonpoBox paccuutbiBacTesi 3ta 100% nogaun
XHMUUCCKH ouulilclllof Boaul. TpyGonpoBoabl MexAy rJaB-
HbIM  KOPHycOM M XMMBOJOOYHCTKOH TPOKJIAAbIBAIOTCS
anbo B Kanaje, Ju00 N0 HazeMHOH 3crakaZe. Kpome BOIHI,
M3 TJaBHOTO KOpIyCa B TOMEIIeHHE XUMBOJOOYHCTKH IPO-
KaajpiBaeTcss TpyOONPOBOX CKATOTO BO31yXa, MOTPebHOCTh
B KOTOPOM HMeeTCH Ha BCEX COBPEMEHHBIX BOJOOUHCTH-
TeJBHBIX yCTAHOBKaX. ApMmartypa Ha T1pyGornpoBonax, CBf-
3BIBAIOLIMX eMKOCTH M anliapaThi, yCTaHaBJUBaeMble Ha OT-
KPHITOM BO3JYXE, PAa3MeliaeTcsd BHYTPH NOMELleHNs XHMBO-
JOOYHCTKH, BONOOUHCTHTeNbHAS anmapaTypa NPOMbILIIEH-
HLiX KOTeJbHBIX OOBIUHO PACIONAaraeTcs B 3JaHUH KOTeJbHOM
na ormerke 0,0 {cM. ri1. 9). [IpoexTupoBanHe BOJOOUHCTHU-
TEJNbHBIX YCTAHOBOK MPOMBIIJIEHHBIX KOTEJbHBIX JOJKHO
IPOU3BOAUTHCH B COOTBETCTBHU C YKAa3aHUAMH 110 MPOEKTH-
POBAaHUIO MPOMBIIIEHHBIX KoTedbHbiX [JI. 16] u ¢ cobawne-
JIHeM TeXHOJOTHYSCKHX HOPM M TNPaBUJ TCXHUUCCKON 3KC-
nayaraunu [JI. 33]. JomKHa nperycMarpuBaThCs BO3MOK-
HOCTb PaCIIHpeHUs] XHMBOJOOUHCTKH.

Kpome npenkoT/OBOH OYHCTKH BOAbLI, OCYHIECTBJsEMOILl
XHMBOJOOUHCTUTEJbHON YCTAHOBKOH, COBPCMEHHDLIE KOTJIDLI
TpeGYIOT NpaKTHUCCKH MOJHOrO yAaJdeHHs W3 NUTATCAbHOMN
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BOJIbI  PACTBOPEHHBLIX TA30B — KHCJAOPOLa H VIJIEKHCAOTHI.
Jonycrumplit octaToK KHCJAOPOZAa B UMTATEAbHOH BOJE CO-
CTeBJsET!

v

Jasaenne B RoT e, am  OcTaToK KHCJAOPOAA,

mrelxe
o 40 He 6omee 30
Ot 40 no 100 Ile Gomee 20

Conepxkanue CO, B nHTATEIBHOH BOJAE MOJIAKHO OBITh
[ABHO HYJIO.

[lociec XUMBOXOOUHCTKH BOMA COLCPYKHT 3HAUHTCABHLIS
KOIHYECTBA pacTBOPelHbx raszons. [1o3ToMy BCA XHMHUYECKH
OUMIIEHHAsl BojAa [0 TNOCTYIJIEHHs B KOTJALL TOJBepraercs
Jea’pallvy B CrelUAaJbHBIX anmaparax, HazblBaeMblX iea’pa-
topamu [JI. 15]; neaspauyn moxBepraercs TakKe MPOH3BOJ-
CTBeHHBIH KOHAEHCAT H KOHIEHCAT CeTeBbIX nojorpesaresneil.
B koTeabHblXx BbicOKoro pnasiends (100 ar u Bwie)
IR YAAJEHHS 13 MUTATeJbHON BOABI OCTAaTKOB PaCTBOpeH-
HOTO KHCJIOpPOAA (IoC/]e JeasparopoB) TpUMEHsOT obpa-
601Ky ee ruapasunom {JI. 41]. Ha T3LL, umeroiunx ycranon-
KH ropsdero BojocHaGzxKenus ¢ OTKPLITON CXCMOH Bofopaz-
Gopa, npHCcaAKy rHApasHia o0LIYHO NPOU3BOAGT Henocpesi-
crBentto B Gapabaunl Koraos BMecte ¢ ¢docharom. Ilpu aa-
KpBITLEX cxemax ['BC ruapasui BBOJSIT BO BCac MHTATEb-
LLIX HACOCOB, UTO JydYllle, TaK KakK 3alluillaeTcsi OT KHCJO-
POJHON KOPPO3WU TPAKT MUTATENbHON BOJALI OT HACOCOB A0
KOTJIOB H IPeJOTBpaILaoTCs fonaaanue B 6apabaHpl KOTJI0B
NPOAYKTOB KOpPPO3uH H 0Opa3oBaHHe »KEMe2UCTOH HAKUTIU.
OnHako THAPA3HH SIBASETCS TOKCHYHHIM BELIECTBOM W TpH
BBOJI€ €F0 BO BCAC MHTATEJNBHBIX HACOCOB HE HCKJKUEHa BO3-
MOYKHOCTL TIOIA/aHUA €ro B Aea’paTop MOANNTOUYHON BOIDI,
UTO MIPH CXEMAX ¢ OTKPBITBIM BOJOPa360pPOM HCLOMYCTHMO.
[foaToMy B 9THX cayyasx PHAPA3WH BBOJST HENOCPEACTBEH-
HOo B GapaGaunl KoT/10B. I3 KOTJIOB THApPA3Hil He MOXKeT Io-
MacTb B MOANMKTOYHYIO BOAY, TaK Kak HpH Temnepartype na-
pa, BBIXOAALLIEro M3 KOTJoB, 540° C u BHILIE THAPA3HH IOJ-
HOCTBIO pacnagaeTcsi ¥ TOKCHUHble CBOHUCTBA €ro TEPSIOTCH.

CoBpeMeHsble KOTJbl padoTaloT ¢ OYeHb OOJbIIMMH Te-
MJOBBLIMH HAlPAKEHHSIMH NOBCPXHOCTCH Harpesa (cpepHec
TeRJIOHANPSPKEHIe TOMOUHBIX 3KpaHop kKotaa bBK3-160-100
I'M, nanpumep, paBao ~ 110-10% kxkaa/m?> u B 5 pas 607b-
HIC TCMJIOHANPSIAKCHUS KOHBEKTHBHLIX MOBEPXHOCTeH Harpe-
Ba); NPH ITOM Jaxe He3HAUHTe/blioe lakuneobpasoBaHue
Ha IKpaMIBIX TPyHAX MOKCT NPHBCCTH K HCJOTYCTHMOMY
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HOBBIIECHHIO TEMUCPATYPLl MeTadnna, paspuiy TPyd H Bbi-
X0y M3 cTpos Korja. /lJf npeloxpaHeHHst OT BblliaJeHHs
U3 KOTJIOBOW Bojbl Hakuneo6pasosatens (CaSO,) mas Bcex
9KpaHHPOBAHHLIX KOTJOB MPH BCEX JaBJCHHAX MpelycMaTpH-
Baetrcs GocdaTupoBaHue KOTJI0BOH BOAB (0OBIMHO MpHCALKa
pacreopa tpunatpuiipocharta NazPOy4) [JI. 40, 41].

[Tpucaaka docdara npousBoauTes ARGO HCHTPAIN30BAN-
HO B TPakT MUTATENIbHOH BOJAL A0 IMHTATCJBHBIX HACOCOB,
Au60 HemocpeAcTBeHHO B 6apafaH KaykIoro KoTjaa WHIHBH-
AyaJbpHBIMH  HACOCAMU-TO034TOPAMU, YCTaHABJIHMBAaEMBIMII
B KoreqpHoi TILL, Dueprernveckne Korapl Ha paboyee AaB-
genne 40 ar u Bhe 000PYAYIOTCS HWHIMBUAYAAbBHBIME (oc-
(haTUPYIOILUMHI YCTAHOBKAMH.

J1y1s1 KOTJIOB BBICOKOTO JAaBJIEHHS, S3KpaHHbIe TTOBEPXHOCTIH
KOTOPBIX pafoTaior ¢ oueHb GOJBIIMNMH TENJOHATIPSIKEHHSA-
mu (150000 kxaa/m? -4 w Bple), npu Temnepatypax 300°C
u OoJsiee BecbMa OMAaCHBIM SIBASIETCSI NMPUCYTCTBHE B TIHTa-
TeJILHOM BOJ€ 3HAYUTEJBHBIX KOJIUUECTB OKHCJAOB KeJsesa,
KOTOpBIE TIPUBOMAST K KeJE300KHUCHHIM OTJIOKEeHHAM (HakH-
NH), BECbMa ONACHBIM JJsi PAaBOTHl KOTJIOB, OCOO@HHO BLICO-
KOro HAaBJIeHH.

B nurarespHo# Bofe NapOBLIX KOTJOB OKICJOB rKeJe€3a
NOJZKHO ObITh He (0Jblile:

Hasaenne JlonycTinMoe coepKarue
B KOT.JaX, am OKHUCJ/IOB XeJie3a B IIHTaTEJ[bHOFf
BOJe, MK2/Ke
Hixe 40 70
Ot 40 5o 100 35
Brime 100 20

OxHcabl KeJie3a NONajaaloT B MUTATeAbHYIO BOLY € KOH-
JIeHcaToM, Bo3BpamaemerM Ha TOLI ¢ npoussoacTsa, ¢ KoH-
JdeHcaToM [JpeHaweil, cobupaembix Ha TILl, BeaepcTBuHE
OKHCJIHTEJIbHBIX [POIECCOB B anmnaparype, paboralolen
B cucreme TIIl— koHgeHcaTable Oaxy, Aea’paTopsl, TPY-
OOMPOBOALL

3amHuTa OT KHCAOPOAHOH KOpPPO3UH MeTaJja, CONpHKa-
camwlerocs ¢ Boiok, paboTaioliei B UK/ CTaHIHH, ABJIAIO-
LieHcs TPHYMHOH 3aTrPA3HEHUT MUTATEJNbHOH BOIBI KOTJIOB
OKHCAaMH KeJje3a, OCYIIECTBJAAETCA IMpOBeJeHHeM CJIeAyIo-
LIUX MEpPONpHATHH:

1. Ounctka Kouzeucara, BO3BPALIAEMOTO C TPOU3BOJ-
CTBa, OT OKHCJOB XKeJe3a C TAKHM pacueToM, 4To6bl B CMeCH
C APYFHMH KOMIIOHEHTAMH INHTaTeJBHOH BOJALI COIepKaHHC
OKHCJIOB 7Kejle3a B MOC/EAHEN He MPERLIAI0 HOPMEL.
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2. Antuxopposuonnas samura 0akKos M 0dKOB-aKKyMYy-
JIATOPOB /€a3paToOpPOB MyTEM NMOKPLITHS BERYTPEHHEH HOBepX-
HOCTH HX CleNUa/JbHbBIMH dHTHKOPPO3HOHHBIMH COCTABAMH.

3. Briknouenne u3 nmknaa TIII nmepuoiuueckux apeHa-
Kelf W crnyckos, 06jafalomux HaubGoJbIINM COAepKaHHEM
pPACTBOPEHHOTIO Keje3a U 3arpsa3HAIIINX JKEJe30M IHTa-
TeJBHYI0 BOLY KOTJIOB B caydae cfopa HX C BO3BpPaTOM
B nuka TIIL. COpoc 3TUX BOJ HOJKEH NPOH3BOAHTLCH B Ka-
HAJIU34LIHI0 Uepe3 pacIUpUTesap ApeHa)kell (6apdotep).

JKeje3o B KOHZeHcaTax COAepHKHUTCH B BHAE B3BECH Ha-
CTHII OKMCJIOB C PasyIHuHON crelcHblo aucnepcHoctd ot 0,5
10 1,5 mx. OUUCTKA KOHJEHCATOB OT OKHCJ/IOB NPOH3BOAUTCH
GbUABTPOBAHMEM Uepe3 KATHOHHUT, MpoOJEHBIH aHTPAIHT,
kBapi (rpybasi OUMCTKA) M TOHKHe LEJII0J03HbIE H AUATO-
MuTOBbIe (HALTPHL. [IpH NMPOEKTHPOBEZHHH BOJAOOYHCTUTEJNb-
HBIX YCTAaHOBOK HeCOXOAMMO IpeiyCMaTpHBaTb VCTaHOBKY
VKa3aHHBIX Bbille QUJIBTPOB, ecTu Oe3 OUHCTKH KOHAeHCaTa
He BBIEPKUBAIOTCSH HOPMBI COJEPKAaHHA OKUCTOB 2KKeJje3a
B BOJE.

Konjencar, Bo3BpalllaeMblil C IIPOM3BOACTBA, MOKET ObITh
3aTpsi3HeH He TOJbKO OKHMCJAaMH JKeJje3a, HO TaKiKe MacjoM,
OpraHUYeCKHMH COeJHHEHHSIMH, COJISIMH XKeCTKOCTH. Takok
KOHJAEHCAT 0 NMOCTYMJICHUS B IIMKJA CTAHIIHY, T. €, B Aeaspa-
TOPBl NMHTATEJbHOH BOJB!, AOJKeH ObITb INOABEPrHYT COOT-
BeTCTBYIOLIeH OUHCTKe.

11-5. MACJIOXO39MCTBO T3L

Ha TOU ucnosabsyworcs TypOHHHOE Macjo /s CMa3Ky
CHCTEM peryJnpoBaHHs TypOOTeHepaTOpOB M H30JSIIHOHHOE
Macjao IJ9 3anojHeHus TpaHchOpMaTOpOB, MAC/SHLIX BHI-
KJtouaTeell 1 Apyroyl 371eKTPOTeXHHYeCKOH annapartyphl.

Macno B npoilecce 3KRCHAyaTaluud crapeer, Tepser CBOH
CMa30uUHBIC H M3OJSAIIOHHbIE CBOMCTBA BCJEACTBHE YBJIAK-
HEeHUSsT H 3arpA3HEHHd, a TakxKe Tepsaercst BCJAeACTBHEe HeH3-
GexiblX yredek. HeoBGXoMUMOCTD TlepHOAHYECKOH CMEHLI Mac-
Ja B MamMHax M annaparype, BOCHOJIHEHHMS YyTeuyeK Iipel-
ompejeNnsaeT B KOMIJIEKCe TelJOBOH 3JeKTpOCTAHIUU Clie-
Hua/ bHOEe MACJSHOE XO3SHCTBO.

OtpaboraBilee Macjo, HOTEpsiBIIee CBOW CTaHAAPTHHIC
CBOHMCTBA, MOXXHO BOCCTAHOBHUTb, €CIH OYHCTUTL €ro U yaa-
JIATb M3 Hero BJjary (Bofay). DTa omepanusl Ha3blBaeTcst pe-
reHepaunell mMacjaa. BoimosiHAeTcs oHa ¢ MOMOIIBIO CIeIH-
aMbHBIX OUHCTHTCJBHLIX MAUTHH — LCHTPUPYT U GHUJILTPOB.
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Macasanoce xosaiictso TILL cocTOHT H3 OTKPLITOTO CKJd-
da mMaced W anmapartHoll macaoxosstictBa. Ha ckaage
Macsa oObIYHO YCTAHaBJAMBAIOTCA YeThbipe 6aka juis TypOHH-
110ro Mackaa W vueTelpe 6axa s H30MAUUCHHOTO Macia, u3
HHN B KaxKjao# rpynne oauH Oaxk — sl NIPHEMA  CLIPOTO
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Puc. 11-22. O6uiit Bun 06DbeIUHEHHOrO MasyToMac]oX03shcTBa.

I — MasyToHacocHast; 2 — annapatHas  MacJaoxo3sficTBa; 3 — IIDOMEKYTOMHAa R
CMKOCTL; 4 -— OCHOBHAY MAasyTHasd eMKOCTh, § — 64KM M30QSUMOHHOTO Macaa; 6-—
Gakn TYypOGHHEOrO MacJa.

mMacija, pocrasiagemoro na TIL[ mo x. 1. B 1nucrepue, eM-
KOCTb KOTOPOTO JOJKHA OLITh He MeHee 50 43 cOOTBETCTBEH-
HO eMKocTH npuObiBatoweii Ha TOL xK.-A. uHcTepHer u Apy-
rve Tpu 0aka — AJIS BLIMOJHEHHS OMepaLyy o peredepanui
Macsa; oJin — s Npuema oTpaboTaBIlero Mac/ia, ofHH —
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JL1S1 PereliepHPoOBaAlIoOTo MACHa H OJUIN — JJls NPOMEKYTOU-
HbIX onepauuil. EMKocTh Kamaoro us »7Hx 0akoB JAOJKHA
ObHITH paBHa CMKOCTH Mac/JOCHCTCMBI HauboJpmero Typobo-
reiepartopa uau Tpancgopmaropa c sanacom 10%. Ha TIOL{
JOJKEH XPaHUThCsA HeCHH:KAaeMplil 3amac TYPOHHHOTO H H30-
JISILHOHHOTO MAaceq B CJCAYIOWEM KOJHYCCTBC:

TypOHHHOE MAac/o ~— COOTBETCTBCHHO €MKOCTH MacJjoCH-
creMbl Haubosbllicro TtypOoredepatopa muoc 45-a1CBHLL
PACXOM HA BOCHOJIEHHE MOTepb;

H30JLIHOHHOE MAaCJ/I0 — COOTBCTCTBCIIHO CMKOCTH OJLIOTO
HauOOJBIIETO MACJSHOTO BBIKJAIOYATE/Is TIJHOC HOJUBKa B pas-
mepe 1% o6bema Bcex ycraHoBaeHHbIX Ha TILL tTpancdop-
MAaTOpPOB H BLIKJIKUATCICH.

OTKpBITLIH CKAAL Maces oGLIUHO PacHOJATaCTCsl Ha MA0-
maaxe, OGBCAUHCHION ¢ OTKPBLITBIM CKJIAJZOM MasyTra
(puc. 11-22).

AnnapaTHash Macj0X035HCTBA pas3MellaeTcsi B OJHOM
3AaHHM C Ma3yTOHACOCHOW; KOMIJIEKC COOPYXKEeHHH MasyT-
LJOTO H MAaCJISHOTO X035HCTB HOCHT Ha3BaHHe «00befHHEHHOE
MasyToMacaoxo3akcTBo». Tpaucnopr macaa U3 MacJ0Xo3si-
crBa Ha TILI u BozBpar orpaborasmiero macaa ¢ 121 mpo-
H3BOJATCA IO TPyOonpoBoJAaM € MOMOIIbIO HACOCOB, yCTa-
HOBJEHHBIX B annaparnoil. Kpome anmaparyput AJst percle-
painy Maces, yCTAHOBJIEHHOH B aNNapaTHOH, B MAalIHHHOM
oraencuun TOLI nenocpencrtBerHo y TypOoOreHepaTopoB AJs
NpoMUIAKTHICCKOR pereHepaiiy YCTaHABJHBAIOTCS I10CTO-
SIHHO JIeHCTBYIOLIHE MaCJOOUHCTHTEIbHbIE MAIUKHbI, MOAJEp-
KuBaloLUHe KayecTBO MacJaa, paboraioiiero B TypOorenepa-
TOpax, Hd YPOBHE SKCOJIYyaTALHOHHBIX HOPM.

Ha T3L pomxkuw ObiTh ClenuajbHas HOL3eMHas eM-
KOCTb [IJfl aBapHHHOrO CAMBa Macja U3 TypOOreHepaTopoB
H COOTBETCTBYIOLIAs CNHBHAf cHCTeMa TpyOomposoioB. Ewm-
KOCThb aBapHiHOIO pe3epByapa Jo0JiKHA OblTb paBHa €MKO-
CTH MacJOCHCTEMbl HaHOOJbIIero ycraHosjgeHroro Ha T3LL
Typboreneparcpa.

PaspaboTka NpoeKTOB Maca0X03AHCTBA J0JKHA BHIIOJ-
nsvbest B cTporom cootsercreui ¢ 11T [JI. 33].
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5-2. Tlpumep pacuera TemIOBOR cxeMbl NApoBOH KOTeBHO
I'maBa mecTtas Tennosoir pacuer Hojorpesareneit u TemJo-
00GMEHHUKOB MAPOTYPOMHHBIX IJTEKTPOCTAHUMA M npommumen-
HBIX KOTEeJRbHBIX
6-1. Odwme pe}\omen,xauxm no pac‘my
6-2. Tennonepenasa B TpyOBuaThix BO:LOBO,IHHHX TenN006-
MEHHHKAX .
6-3. Temonepeﬂaua B prouam‘( napoaomuu\ H(),J,O]'peBﬂ-
Tendax .
310

ol

52
60
86
97
104
114

114
155

159
159
163
168
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6-4. TIpuMepnl pacdeToB TEmIOOOMenHOH annapaTypol
[naBa cenbwmasn Ocnopnoe oGopynoanve TILH u npombiwi-
JeHHbIX KOTEJbHBIX .
7-1. DHeprerHueckue naposble "KoTaH
7-2. TluxoBsle BoAOrpefiHble KOTJIbI
7-3. Ilaposbie TypGHHBI .
7-4. I1apoBble KOTJbl I‘[pOI/ISBOILCTBeHHbIX KOTEbILIX .
I'maBa Bocbmasn TpyGonpoBogbs TIL u npommmneuuux
KOTeJbHbIX e e e
'maBa nenartas KoMnoHoBKM Tennomexanuyeckoro o06opy-
uosauun T3l u MPOMBILUIJIEHHBIX  KOTeJbHbIX .
. Komnonosku o6opynoBanus npowmmnennm‘( napOT)n»
6unHbix T3LI . ..
9-2. KoMnouosxu 060pyaoBanus HpOMblILIfleHHbI‘( KOTEJIBIIBbIX
'naBa necsaTasn ABTOMATH3AUMA, KOHTPOJAb H YNPABJACHHE
10-1. Texuuueckiie €pe/icTBA aBTOMATH3AIMH .
10-2. Opranusaiust TeXUHICCKHX  CPeACTB \[ldelClIl{ﬂ
10-3. ApromaTnsanus n KOITPOJL  arperaton TJLL
10-4. AsroMaTtusauusi BOLOIPEMIBIX KOTJIOB
10-5. ABToMaTtuH3allisi BCIOMOFATEALHOTO ooop\,konanm TSIJ.
H NapoBblX KOTeJbHBIX
I'maBa oguHHAZILATA 4. OpraHn3auuﬂ Tonnusocuaﬁmeunn,
BOJONOATOTOBKY M MacaoxossfictBa #a TALL u B npombiutaen-
HbIX KOTEeJbHBIX . e
11-1. TonanBocHaGxKenue TSL[ i KOTe']bde‘( pafoTamiuux
Ha raszoo6pasHOM TOMJIUBE e
11-2. TonsmuBocHadxenne TILL u KOTedbHBIX, paGOTAOUIUX
Ha Masyre
11-3. TommuBocHaGxenne u uwwiakosoaoyaaseinte TILL 1
KOTe/blbIX, PaboTalOUUMX Ha TBEPAOM TOIIBE .
{1-4. Oprauusanus BoaonoAroToBkd na TILL U B KOTCIbHBIX
11-5. Macnoxo3aicTso TSLI ..
JIureparypa

264
264
271
284
297

303
306



,i':% % ®opMyna, CTpOKa HanegaraHo JLo4REO GRITH
65 13 cpepxy J. 18 J1. 54
67 | dopuyna (3-12) frp— 110 fep—F3"
70 7 cuusz Gupoatrposfeen = Grpoats,sMcen =
= Deenfeen 4 ZGeenteen = Deenlos = geente.n
” 9 ceepxy AGT* GrT
99 ) popuyaa (3-55) m/200 Traa/z00
102 | gopmyaa (3-60) B B’
103 Gopmyna (3-66) mjkem-y mjMesmet
119 3 cunay I1p-25 TiT-25
124 | gopuyna (3-7) = G,oup-10-% = Grogn- tuogn+10-3
128 8 caepxy P nr
145 15 cepxy ADH)[ ADH)I
146 5 cepxy m/y m/200
151 17 camay see —0,7-795.720.70).... |...—0,7.795.103.70)...
185 20 canay 16 18
164 10 cruay Ny = wd,’ Nu =ad, /A
163 5 10" cauay TeILI00TA2u TeljIona pedads
165 }‘ GopMyaa (6-13) j 12 1

‘YO. In.Coaos

OITEYATKH

DpeRnpusTHE®.

3aK. 1133,

se 5 TIpoekriposanue TennocHaGXaoOWHX YCTANOBOK RJIS IPOM-
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Penaxrop A. A. Pycanos
Benyuwiit penexktop JI. H. Cuueavrurosa
IMepener xynoxuuxka f1. [1. Ilepesanrosa

Texunueckuit penaxrop H. C. Masayposa
Koppextop 3. b. Ulaaiipep

Caano B nHatop 5/111 1968 r.

Moanucano x neuare 13/VI 1968 r. T-09605
dopmat 81X 1081/, Bymara tunorpapekas Ne 1
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Puc. 11-4. Ipunuunuanpias cxema rasosoro xossficta TIIL

I —rasoBas ropeaka; 2 — uaMepHTeJbHAs *uacbparua pacxojoMepa; 3 — PeIYASTOP TEMNOBOH HArpY3KH; 4 — NPENOXPAHHTENBHBIY  3aMOPHHIA  KJAanmaH C  3JeKTPOMATHUTHBIM
NPHBOAOM.



