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| Ba3oBast yacTh IK3aMeHa

TexHn4yeckas Te PMOIUHAMHUKA

AHanuTHYeCKue BRIpOKEHUS U (GOPMYIHMPOBKH ITEPBOTO 3aKOHA TEPMOTUHAMUKH .
Temnora u pabora.

Huxn Kapuo u ero KIIJI. Teopemsr Kapno.

DopMyIHPOBKU BTOPOTO 3aKOHA TepMoauHaMUku. OOpaTuMbIe MPOLECChl, UX
ompeneneHrne. AHATUTHYECKOE BRIPAKEHHE BTOPOTO 3aKOHA TEPMOJMHAMUKH 151
00paTUMBIX IIPOIIECCOB.

HeoOpaTuMebie mporiecchl, TpHYMHBI HEOOPATUMOCTH, IPUBECTH TPUMEPHI.
AHATHTHYECKOE BRIPAKEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKH JIJIs1 HEOOPATHMBIX
MPOLIECCOB.

DHTpONUS U30JIUPOBAHHON CUCTeMBI. [IpuMepsl: TermnooOMeH MeXy 1B yMs TeJIaMH U
CMEIIIeHU e UIealTbHBIX Ta30B.

Xapaxkrepuctudyeckue QyHKIIUU, UX ONpeiesieHrne. XapakTepucTuueckas (PyHKIIHus
['u60ca (oueprus ['n66ca), xapakrepuctuieckass pyHkmus ['enmpmromnbiia (3HEPTUS
I'enpMromnea).

3aBUCHMOCTH SHTPOIMH OT JAaBJIEHUS U 00beMa — ypaBHEHUs1 MakcBea.
Juddepeniimanbable COOTHOILCHUS M&XAY KaTOpHUECKUMH (S, h, Cp) 1 TepMUUIECKUMU
(p, v, T) cBOliCcTBaMH pealibHOTO Ta3a.

N3oxopHsIit iporiecc naeanbHoro raza. CooTHoIeHUs mapaMeTpoB (p-7), Teniaora
nporiecca. M3obOpaxkenue mporecca B p,v- u 1,s- quarpaMmax.

N306apHbIii iporiece uaeanbHoro raza. CooTHOIICHHS mapaMeTpoB (p-V), Tensora u
paboTta pacumpenus. M3o0paxenue mporecca B p,v- u 1,s- iuarpammax.

14. Pacuet annabaTHBIX IPOILIECCOB IS UACATBHBIX [A30B, TEIIOEMKOCTh KOTOPBIX
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IIOCTOSIHHA; COOTHOILIEHU S TapaMeTpoB (p-V, p-T, V-T), paborta pacumpeHus u
TexHu4eckasi padora. MzoOpaxenue mporecca B p,V- u 1,S- 1uarpaMMax.

PacueT aguaGaTHBIX MPOLIECCOB IS IEATBHBIX [A30B, TEMJIOEMKOCTh KOTOPBIX 3aBUCUT
OT TeMIIepaTypbl; COOTHOIIEHUs apaMeTpoB (P-T u V-T), paboTta pacumpeHus u
TexHu4eckas padora. M3obpaxenue mporecca B p,V- u 1,5 1uarpammax.

[MonuTponHbIe MPOLEcChl HeaabHOro ra3a. COOTHOIICHUS mapaMeTpoB (p-V, p-T, v-T),
TernsoTa U pabora pacumpenus. M3o00paxkenue npoieccoB B p,v- u 1,s- 1uarpammax.

CwmecH ra3oB, ciocoObl 3aJaHUsI CMECH, MACCOBast U MOJIbHAsI 10JIM KOMIIOHEHTOB CMECH
U UX B3aUMHBIN ITepecyeT, KaKyIascst MOJIeKy/sipHas Macca U yeJbHas ra3oBast
MOCTOSIHHAsI CMECH.

Cwmecu neanpHbIX ra3oB. [lapinansHoe naBieHrne U HapUUaTbHbIl 00beM KOMITOHEHTOB
cmecu. 3akonbl JlanbToHa m Amara. Pacder ynenbHBIX M MOJBHBIX TEPMOTMTHAMHYECKH X
CBOMCTB CMeCH UA€AJIbHBIX I'a30B : y/IEIbHbIE U MOJIbHBIE 00BEMBI, TENIJIOEMKOCTH,
BHYTPEHHME SHEPTUU U SHTAIBIIMU CMECH.

CBolicTBa peanabHOro ra3a B CpaBHEHUH € UACaNbHBIM ra3oM. [lokaxkure pa3munuus,
UCIOJB3YS (POPMYIIbI, YUCICHHBIC 3HAYEHU S, TEPMOANHAMHYCCKUE JHarpaMMBbI.
dazoBble mepexoabl U (pazoBoe paBHOBECHE, TEIUIOTA (DA30BBIX MEPEXOJ0B. YKAKUTE
(a3oBbIe MEPEexo/Ibl HA TEPMOANHAMHYECKU X Auarpammax (p, T- u p,v-).

VYpasuenue Kianetipona — Knay3uyca; mosicHUTe CMBIC BceX 0003HAUCHUN B
ypaBHeHHH. Mciosb3ys ypaBHEHUE, 00BSICHUTE BUJ] KPUBBIX (ha30BOro nepexona B p, 7-
JrarpamMmme.

N306apHBIii mporiecc peanpHOTo ra3a. Pacuer TemnoTs! 1 paboThI mporiecca.
W3o6paskeHue mpoiiecca B TEPMOAMHAMHYECKAX auarpammax (p, T-, p,v-, T,s-).
M30x0pHbIi npolece peanbHoro raza. Pacuer rennotsl npouecca. M3o0paxkenue
npoiecca B TepMOIMHAMUYECKUX quarpammax (p, 7-, p,v-, T,S-).

AnnabaTHbIi 00paTHMBIH TPOLIECC PEaIbHOIO ra3a, pacueT padoThl paCIMPEHUS U
TEXHUYECKOH padora. M300paxkeHue mpoiiecca B TEpPMOAMHAMUYECKUX quarpammax (7,S-
, h,s-).

N3otepmudeckuii mpoliecc peaabHoro raza. Pacuer Tennotsl U paboThl pacpeHus
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npoiiecca. M3o00paxenue mpoiecca B TePMOIMHAMHYECKUX quarpammax (p, -, p,v-).
AnmabaTHBIN HEOOpaTHMBIN ITPOIIECC peaTbHOTO ra3a. Pacder TexHuueckoi paboThI B
MOTOKE Tapa U KUAKOCTH, BHYTPEHHUN OTHOCUTENbHBIN (aguadarubii) KI1/I.
W300paskeHne MpoIecCOB B TEPMOIMHAMUYECKIX quarpammax (p,v-, 7,s-, h,s-).
VYpaBHenue Ban-znep-Baanbca, CMBICI KOHCTAaHT YpaBHEHMS, M30TepMbl BaH - nep-Baainbca
B p,V- Iuarpamme, npaBuiio Makcsesia.

BupuanbHbie ypaBHEHUS COCTOSIHUS, BUPHATbHBIE KOAGOUITUESHTHI, TOUKa (TeMIIepaTypa)
boiins, z,p-quarpamma peajibHOTO rasa.

IIporeccsl pacyeTHOTO M HEPACUETHOTO TEYEHMS ra3a UM Napa B CY)KUBAIOIIM XCS
coruiax. PacueTr ckopocTu 1 MaccoBOro pacxoja rasa uiM napa. BiusiHue tpenus,
CKOpOCTHOM K03 hurueHT coruta. M3o0paxenue npoieccoB B h,s- auarpamme.
[poreccsl TeueHust B KOMOMHUPOBAHHBIX corliax (comax JlaBans). Pacuer ckopoctu u
MacCOBOI'0 pacXojia raza WiH napa. BnusHue TpeHus, CKOpOCTHOM K03 PUIIMEHT corLia.
M3o6pakenue nporieccoB B h,S- mmarpamme.

Kpusuc TeueHus B Cy)kKMBaIOLMXCS COIJIaX U B corutax JlaBaisi, CKOPOCTh 3ByKa. 3aKOH
0o0OpalleHus BO3IeHCTBUSL.

AnnabaTHoe JpoccenupoBaHre. XapaKTepucTHKa Mpolecca, M3MEHEHHE
TEpPMOIUHAMHUYECKHX CBOUCTB (p, T, h, S) B mporiecce apoccennpoBaHus, H300pakeHre
npouecca B h,s- uarpamme. Dddexr Ixoyast — TomcoHa, KpuBasi HHBEPCHH B p, T-
JarpaMMme.

BnusHue npouecca cxxaTus Ha yaenbHyto padoTy kommnpeccopa. [Iporeccs B
OXJIaXKJIaeMbIX KoMmIpeccopax. Pacuer oTBOMMOM TEMIOTHI, YIenbHON paboThl U
MOIIHOCTH KoMIpeccopa, M3o00pakeHue mpoiiecca B TEPMOJMHAMUYECKUX JarpaMMax
(. v-, T,s-).

[TpuHUMIMaNbHAs CXeMa U IIUKI TPOCTOM NapoTypOMHHOMN YCTaHOBKHM — LMK PeHkuHa,
n3o0paxkeHue nukia B 7,S- qmarpaMmMe u mpoiiecca B Typoune B h,S- nuarpamme. Pacyer
yAEeNBbHOW pabOThl IUKIIA M MOLUIHOCTH YCTaHOBKHU, TEpMUUECKOTO U BHyTpeHHero KII/{
LHKIIA.

Terto puKaMOHHBIE ITUKIIBI TApOTYpOMHHBIX YcTaHoBOK (IITY - TOLI), mpenmymiecTBa
I[ITY-TOL. IlpunuunuansHas cxema IITY-TOL u nuuxn B 7,S-nuarpamme. [lokazatenn
3 GEKTUBHOCTH TETLIOPUKAIIMOHHBIX ITUKIOB.

[MpuHUIMIUaNBEHAS CXeMa U IIUKI TPOCTON Ta30TYpOMHHON yCTaHOBKU — UK bpaliToHa,
n3o0pakenue mukia B 7,S- qmarpamme. PacueT yaenpHOM paboThl IMKIA U MOIITHOCTH
YCTaHOBKH, TepMHuueckoro u BHyrpeHHero KIIJI nukna.

Teruto puKanMOHHBIE HUKIIBI Ta30TypOMHHBIX yeTaHOBOK (I'TY - TOLI), mpenmyiuecTBa
I'TY-TO L, [Mpunuunuansnas cxema ['TY-TOL u nuxn B 7,S-nmuarpamme. [lokazarenu

3 PEKTUBHOCTH TETUIOMUKAITMOHHBIX ITUKIIOB.

OOparHble TEPMOIMHAMUYECKIE LUMKIIbl XOJIOAUIBHBIX YCTAHOBOK U U X XapaKTePUCTUKU :
MO/IBE/ICHHAS U OTBEJCHHAs TEILJIOTA, yAeabHas paboTa LHKIIA,
XOJIOIOTPOU3BOIUTEIBHOCTD, MOTPEOIIsieMast MOIIHOCTb, XOJOIUIbHBIA KOOPPUIIUEHT U
skcepreruueckuii KIT[. M300paxenne oOpaTHBIX IUKIOB XOJOJUIBHBIX YCTAHOBOK B 7S
— AuarpaMmme.

42. O6patHbIit 00paTUMBI KT KapHO — UK XOJIO0AUIBHON YCTAaHOBKH, YCITOBUS

obpatumocTu nukia. M3obpaxenue nukia B 7,S- auarpamme.
Xo01I0MPOU3BOIUTETHHOCTh, Pa00Ta U XOJIOAUIBHBIN K03 QOUIIMEHT ITUKIA.

43, HpI/IHLII/IHI/IaJ'IBHaSI CXE€Ma U IIMUKII HaPOKOMHpeCCHOHHOﬁ XOJIOAUJIBHOM YCTaHOBKU,

44,

45.

n3o0pakenue ukia B 7,S — nuarpamme. Y aenbHas padboTa,
XOJIOJIOTIPOU3BOIUTENIEHOCTD, XOJOMIIBHBIN K03 hdunneHT u sxceprernaeckuii KI1/]
[IUKITa, TOTPEOIIsieMast MOIIHOCTh YCTaHOBKH.

OOparHble TepMOIMHAMUYECKHIE MKl TEMIOHACOCHBIX ycTaHoBOK (THY) u ux
XapaKTepUCTUKY : TOJIBEICHHAS U OTBEICHHAS TEIJIOTA, YIeIbHas padoTa KA,
TEIIONPOU3BOAUTENBHOCTH (TETIJIOBAst MOLTHOCTH ), TOTpedsieMasi MOIIHOCTb,
OTONUTENBHBIN Kod(dumumeHT u 3kcepreruaeckuii KIT. M300paxeHne oOpaTHBIX
uukioB THY B 7,S — nuarpamme.

OOGpatHbIit 0O6paTuMmblii KT KapHo — nmukn TemionacocHo yeranoBku (THY), yenoBus



obpatumoctu nukia. M3obpaxenue nukia B 7,S— quarpaMmme.
Tenonpon3BoAUTEIBHOCTD, pA00Ta U OTOMUTEIBHBIN KO3(POUIIMEHT ITUKIIA.

46. HpI/IHI_II/IHI/IaJ'IBHaSI CXEMa U IUKII HapOKOMHpeCCHOHHOﬁ TEIJIOHACOCHOM YCTaHOBKU
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(THY), uzobpaxenue nukia B 7,S — quarpamme. Y ienbHas padora,
TEMJIONPON3BOMTEIBHOCTE (TETIOBAsI MOIHOCTH ), TOTPeOIIsieMast MOIIHOCTb,
OTONUTENbHBIN Koa(pduureHT u 3xceprerudeckuiit KITJI nukia.

Il CnennajnHas 4acThb JK3aMeHA
TemiomaccooOMeH

Huddepenimanbaoe ypaBHEHHE TEMIONPOBOIHOCTH. 3akoH Dypre. YcnoBus
OJHO3HAYHOCTH.

CranuoHapHas TEIIONPOBOJAHOCTh OAHO- U MHOTOCJIOWHOM MIJIOCKON CTEHKU.
CranmonapHast TETJIONPOBOAHOCTH OHO- U MHOTOCIIOWHOM ITMJIMHIPUYECKON CTEHKH.
VYcnoBue palmoHaIbHOTO BBIOOpA MaTepuasa TeIIOBOM U30JSIIUN JUISI LIHJTHH IPUYECKOU
CTEHKH.

Tenonepenaya yepe3 opeOpCHHYIO CTEHKY.

CranuoHapHas TEIIONPOBOIHOCTD INIOCKOM CTEHKH IIPU HAJIMYHUU BHYTPEHHUX
UCTOYHUKOB TEILIOTHI.

CranuoHapHas TeIIONPOBOIHOCTh LIMJIMHIpA MPU HAMYUU BHYTPEHHUX UCTOYHUKOB
TEILJIOTHI.

Cucrema ypaBHEHU KOHBEKTHBHOTO TEIJIOOOMEHA.

[TpubnuxeHune MorpaHuyHOTO CIIOSL.

. OcpenHenne ypaBHEHHH KOHBEKTUBHOTO TEIJI000MeHa JUIs TYpOyJIeHTHOTO

IIOTPAHUYHOIO CJIOSL.

[Tomobue dusznuecku x mporeccoB. Kpurepuu mogoomusi.

Meron ananu3a pazmepHocTeil. 3HaueHue TeopuHn MoAoous A 00pabOTKU pe3yIbTaToB
JKCIIEPUMEHTOB.

Amnanorus PeliHonb/ca 1 ee cOBpeMeHHast MO (PUKALIHSL.

IIpononbHOE O0TEKAaHME NIIACTUHBI, TAMUHAPHBIN MOTPaHUYHBIN CIIOM.

[IpononbHOE O0TEKaHUE NIIACTUHBI, TYpPOYJIEHTHBIN MOTPAaHUYHBIN CIIOH.
Oco0eHHOCTH THAPOJMHAMUKH U TENJI000MEeHa MpU 0O0TEKaHUHU Tell KOHEUYHBIX pa3MEpOB.
KoHBeKTHBHBIN TENI000MEH MpU JAMUHAPHOM TE€UYEHUU B TpyOax.

KoHBeKTHBHBIN TEMI000MEH MpU TYypOyYIEHTHOM T€UEHUU B TpyOax.

CB00OOHASI KOHBEKIHSI OKOJIO BEPTHKAJIBHON TIJIACTHHBI ITPH JIAMHUHAPHOM TEYCHHH.
3aKoHbI U3TydeHUs: 4epHOro Tesna. OcoOEHHOCTH peabHbIX TOBEPXHOCTEH.

Pemenne HyccenbTa U1 IIEHOYHOM KOHAEHCAIIMU HA BEPTUKAIBHOM CTEHKE U €ro
HOCIeNyI e YTOUHEHUS.

[TneHoyHast KOHIEHCALMsI HAa BEPTUKAIBHOM CTEHKE MPH TYpOyIEeHTHOM TeUCHUHU
KOHJICHCUPOBAHHOM IIJICHKH.

[TneHouHast KOHAEHCALUs HA TOPU3OHTAIBHOM TpyOe.

MexaHu3M U TEMI000MEH TTPU KaneabHON KOHICHCAIHH.

Knaccuduxkanus nporeccoB kuneHus. Pexumsl kunenus B 6osbiiom ooseme. Kpupas
KUTICHUSL.

Terootnaya npu My36IphKOBOM PEXHUME KUTIEHUS B OOJIBIIOM 00BEME.

Kpu3suce! kunienus. Paznuunble 10AX01bl K OIPEIEIEHUI0 KPUTUUECKOTO TEMII0BOTO
HOTOKA.

Tenootnaya nNpy MICHOYHOM PEKUME KUTIEHHS B 0OJIBILIOM 00BEME.

Oco0OeHHOCTH KUIIEHUS MPU JBUKEHUU KUAKOCTU B TpyOax. CMEHa peXMMOB T€UEHUS.
Mogenu tenaooOMeHa Mpu My3bIPhKOBOM T€UEHU U KUIISIIEH KHUIKOCTH B KaHAJaXx.
CoBMecTHBIE MPOIECCHl TeII0- 1 MaccooOmena. Jnddyszus, 3axon duxa.

Cucrema nuddepeHInalbHbIX YPaBHEHUH 171 TEIJI0- U MaccoOOMEeHa.
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