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BBeaenue

HacTosimass mporpamMma COCTaBJIEHA OCHOBE THMCLMIUIMH HalpaBJICHUS
«TemnosHepreTuKay, CBS3aHHBIX C OCOOEHHOCTSAMH aHalW3a, CUHTE3a H
TEXHUYECKOTO HCIIOJIb30BaHHUs TPOMBIIILIIEHHOTO TETUIOTEXHUYECKOTO
060pyI0BaHHsl, ¢ ONTHMHU3AUUEl TEIOTEXHUYECKUX MPOIIECCOB B yCTaHOBKAax M
TEIUIOTEXHOJIOTHYECKUX KOoMIUleKcax. IIporpamMma pa3paboTaHa 3KCHEPTHBIM
CoBeTOM BricIueli aTTecTalMOHHON KOMUCCHH 0 SHEpreTHKe, deKTpUHUKALUK U
SHEPreTUIECKOMY MAaIIHHOCTPOEHHUIO npu yUYaCTUHU MOCKOBCKOTO
SHEPTeTUYECKOTO MHCTHTYTA (TEXHHIECKOrO YHUBEPCHUTETA).

1. (I))’HllaMeHTa.ﬂbele OCHOBbI HpOMbll.llJ'leHHOﬁ TEMNJIOTEXHUKH

[lepBBlii  3aKOH  TepMOJAWHAMUKH.  TemnoeMKocTb.  H30mporecchl.
[IpuMeHeHHe TMepBOro 3aKOHAa TEPMOJMHAMMKH K pacyeTram H30MpOLECCOB.
BTopoii 3aK0OH TepMOAMHAMUKU. DHTponHs. TepMoauHaMUYeCKHe TTOTCHIUATIBI U
WX NPUMEHEHHE B TEPMOAMHAMHYECKUX pacyeTax. Bogsanoil map. P-V, T-S, H-S
auarpaMMbl ¥ Tabiauiel. VX TpUMEHEHHE B TEPMOJMHAMHYECKHX pacueTax.
Brnaxusiii Bo3ayx. H-D quarpammel. I{ukisl KapHo, Penkuna. Lykiisl qsuratenei
BHYTPEHHETO CrOpaHusi W ra3oBeiX TypOuH. TepmomuHamuka moroka. CKOpOCTh
3Byka. Coruio JlaBasns. Mcteuenue BoasHoro napa. J[poccenrpoBaHue.

KOHBEKTHBHBII TEIIO- U MAaccONEpPEeHOC. 3aKOHbI COXPAHEHHUS MAaccChl,
MIOTOKA MMITYJIbca, SHeprud. 3akoHsl HetoToHa, @ypbe U Puka. OCHOBEI TEOPHH
IIOTPAHUYHOTO CJIOSI.

ABTOMOJIENbHBIE pELleHNs] ypaBHEHUN JaMUHApHOro ciosi. OcoGEHHOCTH
pacuera TeIulo- U MaccooOMeHa Nnpu TypOyJIeHTHOM TEYEHHH JKUAKOCTH. Biusaue
Ha TEeIUIO- U MaccoOOMEH BIyBa M OTCOCa BellecTBa. PemeHus ams JaMMHApHOTO
Cliosl U TypOysjeHTHBIN cioil. TpeHue W TeruiooOMEH IpH MaccooOMEeHe Ha
IIOBEPXHOCTH Tejl. BHyTpeHHuMe 3ajauu Temso- M MaccomepHeoca. TpeHue u
TETI00OMEH MpY JJaMUHAPHOM U TypOYJIEHTHOM T€YEHHUX B TpyOax.

Temnno- u MaccooOMeH mpu ¢a3oBeix npeBpaieHusX. CooTHomeHue Iepiia-
KHyncena s notoka maccel npu ($a3oBoM Hepexojie NepBoro poja. MexaHu3m
TEII000MEHa MPH MTy3bIPbKOBOM KHITEHUH JKHIKOCTH B HEOTPAHMUYEHHOM O0OBEME.
Kputuueckuii paguyc my3sippka. KpuBast KuneHus 4j1si HEOTPaHHYEHHOTO 00beMa.
Kunenne BHyTpu Tpy6. OcoOGeHHOCTH ABYX(a3HOrO IOTOKAa M TEIMJI000MEHa.
Brnusinue nasnenus Ha nporecc kuneHus. KonaeHcanus mieHoYHas ¥ KarnejbHasl.
KoHzneHcanus napos 13 cMecH ¢ HHEPTHBIMHU ra3amu. Teruio- 1 MaccooOMeH mpu
UCTIapeHUH JXUIKOCTH B IIApOrasoByro cpely. Temno- 1 MaccooOMeH B mpolieccax
CyOnMMalMM: C OTKPHITOM IOBEPXHOCTH, W3 MOPHCTOH METAILIOKEPAMUKH.
b dy3us KUIKOCTH B Ta30BbIE CPEABI U MIEPEHOC MACCHI B KAITUJISPHO-MOPUCTHIX
tenax. Jupdepenumansupie ypaBHeHUus nudodysunn. CopOLUMOHHBIE MPOIIECCHL.
VYpaBHeHUs copOIuu.

KoHTakTHbIH TermmooOMeH. PaguanuoHHsii Teruioo6mMeH. 3akoHbl IlnaHka,
Jlambepra, Kupxropa, Credana-Boipumana. TemiooOMeH H3TydeHHEM B
NPO3pavyHBIX M momiomarmumx cpenax. Co6CTBEHHOE UHTETpaTbHOE H3TyYEHHE
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TBepApX Tel. Chnektp u3TydeHHMe TBepAbix Ten. IlorjomarensHas U
u3ayyareibHas crnocoOHocTH Tena. TemnoBoe u3my4eHHE B IpoLEccax
WHTEHCUBHOI'O TEILIOOOMEHA, CYLIKU U APYIHX TEXHOJIOTHYECKUX MpoLeccax.

IIpomuecchl cMeceobpasoBanus. MonekymsipHas ¥ TypOyneHTHas Auddy3us.
CMeceobpa3oBaHue B TypOyJEHTHBIX CIOSX. AHANOTHs Mexmy aud@ysueil u
TEMI000MEHOM.

IIpoueccel BOCILJITAMEHEHHUS u pacrpoCTpaHEeHus TUTAMEHH.
CaMoOBOCIUIaMEHEHHE U 3aKHWraHhe TOpIoYUX cMeceid. TemnoBas v LeMHas Teopust
caMmoBocIlaMeHeHHsl. KOHIEHTpalMOHHBIE TIPaHMIBl CaMOBOCIUIAMEHEHUS H
3axkuranus. CaMOBOCILUIaMEHEHHe TBepaoro TomMBa. HopmaibHOe TropeHue.
TypOyneHTHOe paclipoCTpaHEeHHE IIaMEHH B Fa30BBIX CMECSIX.

MexaHu3M M KHHETHKA TOPEHHsS WHIMBUIYyalbHBIX Tra30B. MexaHU3M
TEPMHYECKOTO pasJioKeHHs yrieBonoponoB. I @y3HOHHBIA, KHHETHYECKUNA U
CMEIIAHHBI NPHMHIMIEI CXKUTaHUs. YCTOWYUBOCTH TOPEHHs ra3oBoro ¢akena.
MeTtoapl WHTEHCH(DUKAIMM CXHUraHus ra3oB. OCHOBHBIE DEaKIMH TOPECHUS U
razuduKanuy yriepoaa. TepMUUecKoe paslokKeHHe HaTypajbHBIX TOILIMB. Poib
JIETYYHX M 30JIbl B Mpoleccax ropeHusi. OCOOEHHOCTh FOpPEeHHs YTrOJbHOW MBUIH.
Topenve U rasudukaiys yrisi B HeMmoIBWXKHOM cioe. IlyTu MHTeHCcHUKaLUu
rOpeHHss TBEPIOro TOIUIMBA. BocCIulaMeHEHHE UM MEXaHW3M TOPEHHs KHIKOTO
TorMBa. [OpeHHMe paclblIEeHHOrO TOmMBa B (akene. MHTeHcHbuUKanys
NPOLIECCOB FOPEHUSI.

2. ICTOYHHMKH M CHCTEMbI TeIIOCHA0kKeH sl MpeanpHATHI

Mertons! onpezeneHus NOTPeOHOCTH MPOMBILUIEHHBIX OTpeOuTeNnel B nape
U ropsyei Boge. TemsoBble cetd. MeTonsl ompeneneHHs PacuyeTHOTO pacxona
BOJBI U mapa. TemnyaoBoi M NMPOYHOCTHOH pacyeThl JIEMEHTOB TEIUIOBBIX CETEH.
IIpoMbIlIUIEHHBIE KOTEbHBIE. TemaoBele CXeMBI W HMX pacyeT. Mertoasl
pacnpezieNeHHs Harpy3KH KOTJaMH. OHEpreTHYeckue, OSKOHOMHUYECKHE U

9KOJIOTHYECKHE XapaKTepUCTUKA KOTEJbHBIX. TernnoanekTpoLeHTpaH
NPOMBIIJIEHHBIX ~NpeAnpustuii. MeTroauka oONpenesieHus JSHEePreTHYEeCKUX
nokasarenei TEIJI03JIEKTPOLICHTPAJIEH. Y TUnM3aLuOHHbIE KOTEJIbHEIE,

TEIJIOHACOCHBIE ycTaHOBKM U TOLI, ucnonb3yromue BTOPUUHBIE SHEPreTHYECKHUE
pecypchl MNPEeNNpUATH Ui TeHepaluu TeIUla M 3JIeKTpo3Hepruu. Pacuer
TEIUIOBBIX CXEeM, BBIOOp peXuMmMa paboThl YTHJIM3ALMOHHBIX  YCTaHOBOK
napajulelbHO ¢ 3aBOJACKMMH W pallOHHBIMH  KOTeNbHBIMH, TOIl u
KOH/IEHCAIIHOHHBIMU AJIEKTPUYECKUMHU CTaHLUSIMH. Ucnonb3oBanue
MaTeMaTH4eCKOro MOJIEIMPOBaHMs, IAKETOB MNPHKIAAHBIX TPOrpaMM, OaHKOB
JAHHBIX JUIS pacueTa CUCTEM TEIUIOCHAOKEHHS.

3. Kore/lbHble YCTAHOBKH H NapOreHepaTopbi

Hctounuku TCIIJIOThI IPOMBINIJICHHBIX KOTCJIBHBIX YCTaHOBOK.
MaTepI/IaJIBHbIe U TeruioBble OallaHCHl KOTEJIbHBIX YCTaHOBOK IIpH pa60Te Ha
ra3oBoM, XHIOKOM H TBEpAOM TOILUIHBAaXx. PacueTr TOMOYHBIX YCTPOﬁCTB JJIsA

3



CKMraHHUsl ra30BOro, >KHJIKOrO W TBEPIOTO TOIUIMB, NPOU3BOJICTBEHHBIX OTXOJOB.
OCHOBBI METOAMKH pacueTa IPOCTBIX U CJOXKHBIX KOHTYPOB LHPKYJISILIHH.
[TaponieperpeBatend KOTJIOB. MeToAbl perylupoBaHMs TeMIIEpaTyphl mapa.
DKOHOMai3ephl U UX BKJIIOUEHHE B MHUTATEJIbHbIE MarucTpaiv. KOHCTpYKTHBHBIC
CXEMEBI BO3IYIIHBIX mojporpeBareneil. KOHCTpYKIUH KOTIOB C €CTECTBEHHOU
LUPKYJISLKEHN, MPIMOTOYHBIX U C MHOTOKPATHOW NMPUHYIUTENbHON LUPKYIISLIHACH.
Boporpeitnble U napo-BomorpeiiHbsle KOTJbl. KOT/bI BHICOKO- M HU3KOHAIOPHEIE,
IPAMOro JEUCTBUS U C HEBOISHBIMH TEIUIOHOCHUTEIAMH. KOTJIbI, HCIIOB3YIOIIHe
TEIUIOTY TEXHOJIOMHYECKOro Mpoxykra. OurcTKa MPOLYKTOB CrOPaHHUs OT TBEPABIX
M ra3o00pasHeix npumeceil. OmpeneneHre OCHOBHBIX XapaKTEPHCTUK PaOOThI
KOTEJIBHOTO arperara 1o pe3yjibTaTaM UCIIBITaHUM.

4. TemomaccooOMeHHOe 000pyAOBaHHE NPEeANPHATHI

PexymnepaTtuBHble TEMIOOOMEHHUKH HENPEPBIBHOTO W IEPHOAMYECKOTO
NEWCTBUS, pereHepaTUBHBIE TEIUIOOOMEHHUKH C HETOABIIKHOM M TOABHIKHON
HacagkaMM, Ta30KUJKOCTHBIE U  KHAKOCTHO-)KUJIKOCTHEIE  CMECHTENIbHBIE
TEIUI0OOOMEHHUKH.  TeroBod, TIUApaBIMYECKUN, IPOYHOCTHOM  pacdeThl
pEeKymnepaTUBHBIX  TeIUI00OMeHHHKOB.  [leaspatopel.  OCHOBBI ~ pacuyeTa.
HcnapurenbHble, ONpPECHUTENIbHbIE, BBIIApPHBIE M KPUCTAUIM3ALMOHHEBIE
YCTaHOBKM. TeruioBele CXeMBl M YCTAaHOBKM. (DU3MKO-XMMHYECKHE U
TEPMOJMHAMUYECKUE OCHOBBI IPOLIECCOB BBIMAPUBAHUS M KPHUCTAJUIM3allUU.
OCHOBBI TEmIOBOro pacyera. [leperoHHble W PEKTUGHUKALMOHHBIE YCTaHOBKH.
QU3NKO-XUMUUECKHUE U TEPMOJMHAMUYECKUE OCHOBBI IPOLECCOB IEPETOHKU H
pektudukauuu. [IpuHUMN [OeHCTBUS W OCHOBBHI pacyera aOCOPOLMOHHBIX U
ancopOLUMOHHBIX anmapaToB. CyluibHbIE YCTaHOBKH. I[IOHATHE M IPOLECCHI
cymikd. @opmel CBSI3U Biard ¢ MarepuaioM. OCHOBBI KUHETUKU U JMHAMHMKH
cymku. TemsoBoii ~ GajaHC ~ KOHBEKTMBHON  CYIIWJIBHOM  YCTAHOBKH.
TennooOMeHHUKH-YTUIIN3aTOPEl AJIS1 MCTIOJIb30BAHUS TEIUIOTHl BEHTHISIIUOHHBIX
BBIOPOCOB, OTPabOTAaHHOTO CYLIMJIBHOIO AareHTa, HU3KO IOTEeHIHAIbHBIX
BTOPHYHEIX 3HepropecypcoB. (OCHOBBI pacueta M moa0Opa CTaHAAPTHOTO
o0opynoBaHMUS.

S. TenuioBble ABUraTe/IM M HATHETaTEJIH

Mecto  HarHeraTenedd W TEIUIOBBIX  OBWraTelliei B CHCTEMax
TEIJIOOHEPIrOCHAOKEHUsT NPOMBIIUIEHHBIX mpeanpuatuii. Kiaccubukamus u
obacTe TNpUMEHEHHs HarHerarteineii OOBEMHOrO MOEHCTBMS M IMOPIIHEBBIX
neranepoB. CxeMBbl MOPHIHEBBIX KOMIIpeccopoB. [IpuHIMI paGoOTHI MOPLIHEBOTO
neranaepa. XomoponpousBoauTenbHOcTh, KIIJI M oTBOAMMAs MOIIHOCTB
NOPIIHEBOTO JAeTaHepa. TeopeTuyeckass XapaKTepucThka HarHerartens. OOias
KnaccuuKanus norepb B HarHeraressix. CocoObl U3MEHEHHs XapaKTePUCTHKH
BeHTHJIATOPAa. OcoO€HHOCTH paboTHl HAcOCOB B CeTH. LIEHTPOOEKHBIE U OCEBBIE
KoMIipeccopbl. OCHOBHEIE CITOCOOBI M3MEHEHUSI XapaKTePHCTHKH KOMIIPECCopa.
Tumner napoBeIx Typ6uH. PaboTa 1 MOIHOCT TypOHHHOM CTyMeHH. THITEI OTEPH B
MPOTOYHON 4YacTH TypOuHBI. banmanc snepruu u crpykrypa KIIJ[ Typ6HHHOIM
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