-3. He xy>xxe Kapno ..7

VYciioBue

3ananue 10-3. He xy>xke Kapuo ..?7

suraresn BayTpernero cropanus ([IBC), paboraromiye mo pa3andHbIM TePMOJINHAMAIECKIM TIHK-
JlaM, YCIIeIHO paboTaioT B COBPEMEHHOM Mupe. MU/IIMOHBI MaIlliH UCIOJIB3YIOT KaK OEH3UHOBBIE,
tak u ausesbHble JIBC, a mo1s aeKkTpoMobuieit Ha MUPOBOM PBIHKE B HACTOSIIII MOMEHT KpaiiHe
HeBeImKa — oKosto 2 %.

[Ipu coznanun JIBC B cepenmue XIX Beka mepe 1 nHKeHEpAMU U KOHCTPYKTOPAMU BCTAJ BayKHBIH
IpUKJIAHON (1 HaydHbI!) BOIIPOC: a KaKoil TerIoBoil JBUraTe/ b IMeeT MAaKCUMAJIbHBIH TePMO/IH-
namudecknit KITJI, T.e. siBisteTcs njieaibHON TEIJIOBOM MAaIlnHOM?

Bamerum, 9to 1uKJg O1ro (6eH3MHOBBI jBUraTe h) U MUK Jlu3ess (Jqu3e/IbHBINH JIBUTATENb) HE
ABJIAIOTCS NJICAJBHBIMI TEILIOBBIMI IUKJIAMHI, XOTS aBTOMOOMIN, PAOOTAIONIME IO 3TUM IUKJIAM,
1 COCTABJISIOT JLBAHYIO JOJI0 COBPEMEHHOI'O IPOU3BOICTBA.

Nneanpnas Temosad mamuna Oblia onucana B 1824 1. dpaniysckum bu-
sukoMm u unzkenepom Cagu Kapuo (Puc. 1) B pabore «Pasmbinuienust o »
JIBUZKYIIEN CUJIE OTHs U O MaIlTMHAX, CIIOCOOHBIX Pa3BUBATDL ITY CHUJIY ».

Uneanpubiii uksn Kapuo (Puc. 2), cocrosmuii u3 1Byx u30T€pM # JIBYX
aJimadaT, CeroHs M3BECTEeH KaxKJIOMY IIKOJILHUKY.

B JaHHOM 3a/JaHnK Mbl HEMHOI'O «HO(baHTaBI/IpyeM» n IpPEIJIO2KUM CBOI1

TUKJI, KOTOprfI TaK2Ke HUCIIOJIb3YET 3JIEMEHTbI 3HaMCHUTOI'O IMUKJIA KapHo.

Cnpasounmvie damnvie U NApamempv, paccCMampueaemoti Cucmemvl: ecim
a"b™ = const, To npu mMaabx Aa u Ab (Aa < a, Ab < b) cupase-
Ab

.y Aa _ .
JIMBO paBeHCcTBO: n=* + m5° = 0 (crupaBeyTMBO Tak:Ke M 0OpATHOE YTBEPXKJEHUE); MOJIsIpHAs

razoBas nocrosuanas R = 8,31 JIx/(momb - K).

Yactb 1. AgunabaTHbIil Hpoiiecc

TepmomHamMuvecKuii mporece, npoBoauMblii 6e3 reroobmena (Q = 0) ¢ okpykaroleil cpeoit
(T.€. B TEIIOU30JMPOBAHHON CHCTEME), HAZBIBACTCS aduabamiuviLM IPOIECCOM. AnabaTHBIME sB-
JISIOTCS. MHOTHE OBICTPOIPOTEKAIONIIE TIPOIECChl (B3PBIB, OBICTpOE pacHIipenue (czkarue) rasa,
PaCIPOCTPaHEHNEe 3BYKOBOH BOJIHBI), MPOIECC TIObeMa TEIJION0 BO3/yXa ¢ MOBEPXHOCTU 3eMJIH C
HOCJIe Iy FOIMM OXJIazKIeHneM, KOHJeHcallneli mapa 1 o0pa3oBaHueM 00JIAKOB U T.II.

M naeaJibHOI'O rasa, B34TOI'O B KOJIMYECTBE V = 1 mouth (m = M), Ha3bIBa€TCA

1.1 TenmoémMKoOCTb ¢

MOJISIDHOI Ter108MKoCTbI0. Haiijinre MoJIIPHYIO TeIIo8MKOCTh Cif 11/ TbHOTO O/THOATOMHOT'O Ia3a,
IIPH U30XOPHOM IIpoIiecce, T.e. Ipu HocrosHHOM obbéme (V' = const). Bamummmre dhopmymty st
BHyTpeHHel sneprun U MIeaabHOro 0JHOATOMHOTO Ta3a uepe3 Ci W B JalbHeHIeM UCroib3yiiTe

eé 11 J1I0060r0 MIeaJabHOTo rasa.
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1.2 Boipasure MOJISIDHYIO TEIJIOEMKOCTb WJIEATHHOTO Ta3a C,' IPU MOCTOSAHHOM JaBjieHuu (p =

const), T.e. Ipu W306apHOM TIpoIiecce, depes cif .

p

1.3 I[lonyuure ypaBHeHue a/inabaTHOTO IIPOIECca JjIs TPOU3BOJIBLHOIO UJICaIbHOIO Ta3a B IepeMeH-
M

C
ubix (7, V) ¢ nokasarenem ajuabarsl 7 = 7.
v

1.4 B nosry4enHoM ypaBHEHUHN CeIaiiTe 3aMeHy IIepeMeHHbIX U 3allUIIuTe ypaBHeHne aJuabaTHOro
nporiecca (ypasaenue Ilyaccona) jjisi MpOM3BOJIBHOIO HJIEAJIBHOIO Ta3a B «TPAJUIIHOHHOM» BHJIE,
T.€. B lepeMeHHbIx (p, V).

10 ksracc. Teoperndeckuit Typ. Bapuant 2.

1.5 Cxemarnuecku uzobpasure Ha oHON (p, V') — quarpaMme X0 aauabaThl 1 H30TEPMbI UIEATb-
Horo raza. Kparko oxapakrepusyiite 0cCOOEHHOCTH ITOCTPOEHHBIX I'PADUKOB.

PiE,

Pue. 3

1
1 VT,
N / o

1
1
I
1
1
1
1
1
1
|
1
I
1
1
1
:
i
1

Yacrtp 2. [Mukna c agmabaroii

C uJiea/IbHBIM OJJHOATOMHBIM Ta30M IIPOBEJU HuK/Indeckuit nporecc A — B — C' — A (Puc. 3),
cocrogmuit u3 n3o0bapsl A — B, mzoxopsl B — C u aguabarer C' — A.

2.1 YkaxKuTe yJ9acTKH IHUKJA, Ha KOTOPBIX paboTaj HarpeBaresb, T.e. a3 MoIydaJl TEIJIOTY OT
BHEIITHETO NCTOYHUKA. Haiiinre KOIMdIecTBO TEIIOTH (1, TepeganHoe pabouemMy Tey OT HarpeBa-
TeJis B JIAHHOM ITUKJIE.

2.2 Vcnonb3yst paHee 1oJIyueHHbIE PE3Y/IbTATHI, HalluTe JaBjenne po raza B cocrosuuu C'.

2.3 YKaxKuTe y4acTKHU MUK, Ha KOTOPBIX paboTasl XOJ0IMIHLHUK, T.€. Ta3 OTJAABAJ TEILJIOTY BHEIII-
HEMY UCTOYHWKY. HalinTe KOJIMIECTBO TEIIOTHI (Jo, OT/TaHHOE PabOTIMM TETOM XOJIOIUILHUKY B
JAHHOM IUKJIC.

2.4 Brisejiute hopmyity juis Tepmoguaamutdeckoro KIT/T n nammoro

nuksia. Kak sHauenne 7) 3aBucuT OT napamerpoB Vy U psy T€PMOAU- | 4y
HAMHUIECKOI CHCTeMbl B HadabHOM cocTosiHnn! Kak, 1mo Barmemy
MHEHHIO, 3TO MOYKHO OObSICHUTE! 4 B

2.5 Yemy paBeH MaKCUMaJIbHO BO3MOYKHBII TepMOIMHAMUYIECKUIT \
KILI 79ppqq oniucansoro muksa? \

2.6 Ha Puc. 4 uzo6pazken nomo6HbIil mporiece B 6e3pasMepHbIX (0T- X
HOCHTEJbHBIX) KoopauHaTax obbéma u masienust (V/Vy;p/po), rie <
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Vo u pg — HEKOTOpbIE HEU3BECTHBIE PasMepHbIE MACIITAOHBIE MHO-
xurenn. Berauciaure tepmogunamudeckuit KITI n; mukira, m3obpa-
»KenHoro Ha Puc. 4.

10 xknacc. Teopernaeckuit Typ. BapuanT 2.

Pemenune

3amanme 10-3. He xy>xxe Kapno ..7

Hpsurarenu sayrpentero cropauus (IBC), paborarotiue 1o pas3inaHbIM TEPMOIUHAMIYECKUM IHK-
JlaM, YCIIEIITHO padoTaloT B COBpeMEHHOM Mupe. MULIMOHbI MAIIIMH UCIIOJIL3YIOT KaK OEH3MHOBBIE,
Tak u qusesnbhbie JIBC, a 1o sjaekTpoMobuieil Ha MUPOBOM PBIHKE B HACTOSIINI MOMEHT Kpaiiie
HeBeIKa — 0KoJ1o 2 %.

[Ipu coznanuu IBC B cepesune XIX Beka mepes nHKEHEPpAMU U KOHCTPYKTOPAMU BCTAJ BaXKHBII
IpUKJIaHON (1 HaydHbI!) BOIIPOC: a KaKoil TEeIIOBOM JBUraTe/ b IMEeT MAKCUMAJIbHBII TePMO/IH-
namudeckniit KITJI, T.e. siBasieTcss nieaabHONM TEIIOBOM MAaIHHOM?

Bamernm, uro 1uka Orro (6eH3MHOBBIH JBUraTeb) U UK Jlusesis (JIU3e/IbHBI JBUrATEb) He
SIBJISIOTCS MIATbHBIMI TEIIOBLIMU IUKJIAME, XOTA aBTOMOOMIN, pabOTAIOIINE 110 STUM IUKJIAM,
U COCTABJISIOT JILBUHYIO JOJII0 COBPEMEHHOI'O IIPOU3BOICTBA.

N neanbnas TeroBas MarmHa Oblia onncana B 1824 r. ¢panity3ckum hu-
sukom u nrzkeHepom Camu Kapwuo (Puc. 1) B pabore «Pasmbiiuienns o »
JIBUZKYIIEN CUJIe OTHsI U O MaIlTMHAX, CIIOCOOHBIX Pa3BUBATDH ITY CHJIY».

Uneanpbubiit uka Kapuo (Puc. 2), cocrogimumit u3 JByX W30T€pM U JIBYX
ajuabar, CerojiHs U3BECTEH KaxKJIOMY ITKOJIbHUKY.

B mamnom 3ajiaHuM Mbl HEMHOTO <«IIODaHTA3UPyeM» U TPEJJIOKUM CBOit
IIMKJI, KOTOPBIN TaKzKe UCIIOJIb3YeT 3JIEMEeHThl 3HaMEeHNTOro IukJia Kapno.

Cnpacounvie 0anHble U NAPAMEMPDL PACCMAMPUEAEMOTE CUCTEMDL: €CIIA
a"b™ = const, o npu Maabix Aa nu Ab (Aa < a, Ab < b) cupasen-
JIIBO PaBEHCTBO: n% + m% = 0 (cupaBeIMBO Tak»Ke U OOpATHOE YTBEPXKJIEHUE); MOJISPHASI

razosas nocrosunasg R = 8,31 JIx/(momn - K).

Yactb 1. AgnabaTHbIil npoliiecc

TepmomHamMudecKuii mporece, mpoBoanMbIil 6e3 rermoobmena () = 0) ¢ okpyzkaroreil cpeoit
(T.€. B TEIION30JIMPOBAHHOl CHCTEME), Ha3bIBAeTCsl aduabamuvim POIEeccoM. AnnabaTHBIME sB-
JIFIOTCST MHOTHE OBICTPOIPOTEKAIONIHE TIPOIECChl (B3PbIB, OBICTPOE paclIupenue (czkarue) rasa,
pacIpocTpaHeHne 3ByKOBOI BOJIHBI), MPOIECC MObEMa TEIION0 BO3/yXa € TOBEPXHOCTH 3EMJIH C
HIOCJIETYIOITIM OXJIazKJIeHUEeM, KOHJIeHcaIeil mapa u o0pa3oBaHueM 00JIaKOB U T.]I.

1.1 Temnoémkocts ¢V nyeanbhoro rasa, B3sToro B Kosmuectse v = 1 Mosb (m = M), Ha3biBaeTcs
MOJISIPHOH TEIIOEMKOCTBI0. Haiijinre MOJIAPHYIO TEMIOSMKOCTh Cif MIeaTbHOTO OTHOATOMHOTO ra3a,
IIPY M30XOPHOM IIpoIiecce, T.e. mpu nocrosgHuoM obbéme (V' = const). 3amumure dbopmyty s
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BHyTpeHHelt sneprun U 1/1eabHOro 0JJHOATOMHOTO Taza uepe3 ¢ u B jJasbHeiileM UCnosb3yiite

€€ JJ1a J1000T0 MIIeaJbHOro rasa.

1.2 BpIpazure MOJIAPHYIO TEIJIOEMKOCTb MJICAJIbHOIO rasa cg/f [pPU [OCTOSTHHOM JlaBjieHun (p =

const), T.e. Ipu U306apHOM TIpoIiecce, Yepes cif .

1.3 Honyane YpaBHEHUE a,ZLI/Ia6aTHOI‘O pornecca AJjigd IIPpOU3BOJILHOI'O UAEaJIbHOT'O I'a3a B IIEPEMEH-
M

C
ubix (1, V) ¢ nokasarenem aguabaTsl y = o

1.4 B nosty4eHHOM ypaBHEHHUH cJleslaiiTe 3aMeHy IIepeMeHHBIX U 3alliIIiTe ypaBHeHue a,1uabaTHOro
nporecca (ypasaenue Ilyaccona) jijisi mpou3BOJIBHOIO UJIEANBLHOIO Ia3a B «TPAJUIUOHHOM> BUJIE,
T.e. B epeMeHHbix (p, V).

1.5 Cxemarndecku uzobpasure Ha ojuoit (p, V') — quarpamme xoJ1 ajnabarbl U H30TEPMbl UJIeaIb-
HOTO Tasa. Kparko oxapakrepusyiiTe 0COOEHHOCTH ITOCTPOEHHBIX IPadUKOB.

Yacrp 2. [Muka ¢ agnabaroii

C wmieabHBIM OJIHOATOMHBIM Ta30M ITIpoBesH IuK/Indeckuii mporecc A — B — C' — A (Puc. 3),
cocrosiiuit u3 m30bapel A — B, m3oxopsl B — C' u aguabarer C' — A.

Puc. 3

1 C
1
H Vivy

2.1 YkaxxuTe yJ9acTKH IHUKJa, Ha KOTOPHIX paboTajl HarpeBaTesb, T.e. ra3 MoydaJl TEIJIOTy OT
BHEIITHEr0 NCTOYHMKA. Haiiure KonaecTBO TEILUIOTH ()1, epegannoe paboyeMy Tesly OT HarpeBa-
TeJId B JIAHHOM ITHKJIE.

2.2 Mcnonb3ys paHee TOJTyUeHHBIE pe3y/IbTAThI, HaliuTe JaBjeHne po rasa B coctosaun C'.

2.3 Ykaxkure Yy4aCTKHU IMUKJIa, Ha KOTOPBIX pa6OTaJI XOJIOAUWJIbHHUK, T.€. I'a3 OT/JaBaJl TEIlJIOTY BHEII-
HEMY HCTOYHUKY. HaﬁﬂHTe KOJINYEeCTBO TEIIJIOTHI Qg, OTIJaHHOE pa60‘II/IM TEeJIOM XOJIOAUJIbHUKY B
JaHHOM ITHUKJIE.

2.4 Bwusenute dopmyny g tepmogunamudeckoro KILI 7 nan-

Horo nukja. Kak snadenue 7 3aBUCUT OT napameTpoB V4 U pa |, /P,
TEPMOJMHAMUYECKON CUCTEMBI B HadaJbHOM cocTosinun?! Kak, 1mo
BallleMy MHEHUIO, 3TO MOYKHO OObSICHUTH ! A B
2.5 Ha Puc. 4 uzo6pakeH 110/100Hb1#i Tiporiece B 6e3pa3MepHbIX (OT- \
HOCHTEJILHBIX) KoopanHarax oobéma u nasierns (V/Vo;p/po), e X
N
10 xnacc. Teoperuueckuit Typ. \\\ 4
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Vo 1 py — HEKOTOpPBIE HEM3BECTHBIE Pa3MEpHbIC MacCIITaDHbIe MHO-
0 0

xurenn. Berauciaure repmopmnavmdeckuit KILI 7, mukia, n3o6-
pazkenHnoro Ha Puc. 4.

2.6 Yemy paBeH MaKCUMaJbHO BO3MOXKHBIN TE€PMOIUHAMUIECKUI
KILI 94, oniucansoro mukia?

Bosmoxknblie perenus:

Yactp 1. AauabaTHblii IIpoiiecc

1.1 Buayrpennsist SHEPIHUs UI€AJIHLHOINO OJIHOATOMHOTO 'a3a BBIMHUC/IAETCS 110 (DOpMYyIIe

3m 3
= _——RT =—vRT.
U 2MR 2uR (1)

[MockosbKy 1pu mw3oxopHOM mporiecce (V' = const) pabora ra3oM He COBEPINAETCsI, TO P HATrpPe-
BaHUU WJI€AJTLHOTO OJTHOATOMHOTO ra3a Ha AT yBeJIUYIUTCS TOJBKO €ro BHYTPEHHsIS SHEPIus Ha

AU

3
AU = guRAT : (2)
C zipyroit CTOPOHBI, COTJIACHO YCJIOBUIO, MOYKEM 3aITNCATH

AU = ¢/ vAT. (3)

CpasuuBasg (2) u (3), HAXOJAUM MOJISIPHYIO TEILJIOEMKOCTH KJIEAJbHOIO OJIHOATOMHOIO Ta3a Ipu
MOCTOSTHHOM O0'bEMe

3
ol =R (4)

2
3aMeTnM, UTO IByXaTOMHOIO HJEAJIBHOIO Ia3a IPH KOMHATHBIX Temueparypax cy = 2R, s
TpéxaTomuoro ¢ = $R u nanee oHa MOHOTOHHO BO3pacTaeT B 3aBHCHMOCTH OT UHCJIA ATOMOB H

ocobeHHOCTE (TeMiepaTypbl) n3oxopHoro mporecca. Ucmomb3yst (4) u (1), 3anuimeM BHYTPEHHIOO
sHepruio U 1100010 mieaabHOIO ra3a B 00IIEeM BHIE

U=cvT =vc!T. (5)

1.2 COFﬂaCHO IIEpBOMY Ha4aJly TEpMOAUMHAMUKU IIPU IIPOU3BOJILHOM ITPOIIECCE KOJINIECTBO TECILJIOTHI
AQ), coobieHHoe ra3dy, WaeT Ha W3MeHeHme ero BHyTpeHHeit sHeprum AU u coBepleHne ra3om

paborer AA = pAV

AQ = AU + pAV. (6)
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Paccmorpum jia 6sinskux cocrosinust cucrembt (p, V) u (p+Ap, V+AV). 3 ypaBHeHus: cocTosiHus
njieasibHOro rasa B dopme Kiamneiipona — MenjeneeBa Jijisd 3TUX M300apHBIX COCTOSTHUI MOXKEM
3aI1CaTh

pV = vRAT

p(V +AV)=vR(T + AT). 0

Beranrasi ypasHenusi, u3 (7) Haiigem

pAV = vRAT. (8)
Ioacrasmss (8) B (6), ¢ yuerom (3) mosrytauM Jist H306apHOTO IPOIECCa

AQ = )/ vAT + vRAT. (9)

Teneps, O opeJie/IEHNIO, JTETKO HAXOIUM MOJISPHYIO TEINIOEMKOCTDb HJI€aJIbHOTO ra3a MpPU IOCTO-
SJHHOM JIaBJIEHUN

M AQ _ MvAT + I/RAT‘
P VAT vAT

(10)

IToce COKpalIl€HHA Ha VAT, OKOHYATEJIbHO II0JIy9aeM, 9TO JJId IIPOU3BOJIBHOI'O M/I€aJIbHOI'O I'a3a
CIIpaBE€/IJINBO paBEHCTBO

o' =cf + R (11)

Ypasuenue (11) 66110 nosTydeHo B 1842 1. HEMEIKUM €CTECTBOUCIIBITATEIEM U OY€Hb BHIUMATEb-
ubiM MekoM (1) P. Maitepom, KoTopblii lepBbIM 3aMeTn1 pasndns B isete Kposw (!!) Ha sxBaTope
¥ B CPEJIHUX MUpoTax. [Jie KpoBb, a rjie TepMOJNHAMUKA ...7 :)

Taxkum ob6paszom, coriacHo ypasHeHuto Maiiepa, MoJsipHasi TasoBas mocrostHHas R (cM. pasmep-
HOCTB) JIa6T Pa3HOCTb MEXKJy MOJISIPHBIME TEIIOEMKOCTSIMU HJICaJIbHOTO ra3a IPU PA3INIHBIX
porieccax: Mpu n300apHOM U TP U30XOPHOM.

1.3 Ilo omnpejiesiennio ajadaTHBII TPOIECC OCYIIECTBIIACTCH B TEILJION30/JIMPOBAHHON TEPMO/IMHA~
MUYECKOll cucreme, T.e. 6e3 reroobMena ((Q = 0) ¢ okpyKaroleil cpeJioii, ce0BaTebHO, IepBoe
Ha4daJ0 TEPMOANHAMUKY JIJIs HETO TIPUMET BUJL

Q=0=AU+ A (12)

U3 (12) cremyer, uro mManas pabora AA ujgeaabHOro rasa npu MajoM 00beMHOM PACIIUPEHUN Ha
AV coBepIiraeTcst TOJIBKO 3a cYeT YObLIM €ro BHyTpeHHell sHeprun (MpUTOKa TEIIOThl HET)

AA =pAV = —AU. (13)
C yuerom (5) nepermmem (13) B Buje
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pAV = —AU = —vel AT. (14)
Bripaszum jaBiienne ujeabHOrO ra3a u3 ypapHenus Kirameitpona — MenjereeBa

vRT

pV =vRT = p= v (15)
C yuerom (15) Berpaxkenue (14) mpumer Buj
vRT R AV AT
AV = —vel AT — o = 1
%4 v rev - MoV T (16)

[Teperumiem (16) B «ymobHOM» BHJE, ITOOBI BOCIOIB30BATHCSI MATEMATHIECKON MOJCKA3KON 13
yCJIOBUS 3aJ1aY1

AT R AV
— —_— — . 1
vt v =Y (17)

Tenepb, C yd4eToM MaTeMaTH4YeCKON IIOJCKAa3KU U3 YCJIOBUA 3aJa49U, MOKEM 3aKJ/IIOUYUTh, 9TO CIIpa-
BEJINBO PpaBEHCTBO

R

TV = TV7~! = const. (18)

[TockombKy C% = — 1, TO OKOHYATEJIBHO OJIYINM
|4

TV~ = const.

R cy—i—R cé”
re vy =1+ = Tar = > 1 — nokaszarenn ayjmnadars [Iyaccona.

Hecmorpst Ha TO, uTO ypaBHeHHE ajmabaTHOTO Iporecca B Buje (18) jierde BbiBoguTCs, vaiie (¢
nofaan camoro Ilyaccona) oHO HCIIOIB3yeTCsT B BBIPAYKEHNH Yepe3 mepeMenubie (p, V).

1.4 [Tepenuriem ypaBHeHne ainadaThl s UJIeaIbHOro ra3a B Hanboiee pacipoCTPAHEHHOM, «KJIac-
CHYIEeCKOM» BH/Ie, KOTOpOe HCIo/b30Bas [lyaccon, T.e. B nepemenusix (p, V).

st 3amenst nepemenubix u3 (15) Beipasum remmeparypy 1 u nojgcrasum B (18)

Vv Vv
pV =vRT = T = p—R = p—RVV_1 =const = pV7 = const". (19)
v v

CrenoBaresibHO, ypaBHeHne ajgunabaraoro nporecca (Ilyaccona) jyist IpOM3BOIBHOIO HJIEATBHOTO
raza B napamerpax (p; V') MOXKHO 3ammcarb B BUje

pV"7 = const, (20)

S

C
rJIe roKas3are/ib aanabaTsl 7 = i > 1.
\%4
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1.5 Beipasum 3aBucuMocTb jaBjieHusi or oobema p(V) wmieajbHOro rasa Mmpu U30TEPMUIECKOM
Iporiecce

vRT  const;
= = 21
U TIpu auabaTHOM IIpoIiecce
constsy

[TockombKy v > 1, To u3 (21) u (22) caeayer, uto ¢ poctoM 00bEéMa V' mieaspHoro rasa va (p, V')
— quarpamme ajmabara yobiBaer «OblcTpeey, deM u3oTepMa. MOoXKHO cKasaTh U 10 JPYrOMy: Ha
(p, V) — nmarpamme ajmabara MIeT «Kpyde», YeM U30TepMa, [MOITOMY Yy HUX O0sA3aTesIbHO Oy/1eT
Touka nepecederns B (Puc. 5).

CooTBeTCTBEHHO, MOC/e TOYKN Mepecedenns rpadukos (em. Puc. 5),
upu V' — oo agnabaTa Bcerga IpUKUMaeTcsa «OJInmKe» K OCH aOCIIICC — p

(00BEMOB), T.e. KaK ObI «HBIPSIET» TOJI H30TEPMY. aanabara
Puc. 5
Yacrp 2. [Muka c agmabaroii
B
2.1 Ilycto B cocrosnum A ujiea/bHBIN Ta3 NMeeT JaBIeHne Py 1 00b- sOTEpMA
eM V), a B TedeHHe B T€UEHHE IHUKJIA €ro 00beM YBEJIUYINBAETCHd B N v
pa3 (Puc. 2).

Yaactok AB 1uKIa COOTBETCTBYET M300apHOMY HAIPEBAHWIO HJIe-
aJIbHOIO ra3a, MOITOMY 3/1ech ra3 (pabodee Tesio) MoJIydaer TerioTy
OT BHEIIHEro UCTOYHUKA (paboTaerT HArpeBATEb ).

Yuactok BC' nuk/ia COOTBETCTBYET MU30XOPHOMY OXJIAXKJICHUIO ra3a, MOITOMY 37eCh pabodee Tesio
OTJ/IA€T TEIUIOTY BHEITHEMY MCTOYHHUKY (paboTaeT XOJIOINIBHUK).

Yuacrok C'A nuK/Ia COOTBETCTBYET arabaTHOMY CZKATHIO Ta3a, IIO3TOMY 3/eCh T'a3 He MOJIydIaeT U
HE OTJIAeT TEIIOTY BHEIMIHEMY HUCTOYHUKY, MOCKOJIbKY OTCYTCTBYET TeIsioo0MeH (He paboTaioT HU
XOJIOJIJIBHUK, HU HAIDEBATEJID ).

Taxkum obpazom, ra3 mMmoJaydaeT TEIJOTy OT HarpeBaTessd
TOJIbKO Ha ydacTke AB nukia.

P[Py
3amnuieM epBoe Ha4aJI0 TEPMOJINHAMUKY JIs yyacTka AB
[IUKJIa, A B
5 5 \
Ql = QAB = AUAB+AAB == {(11)} = §VRAT = EpAVA(n—l). \
(23) g
Taxum 06pazom, cormacHo (23) KOIMIecTBO TEIIOTEE ()1, HO- .. B~
JyueHHoe pabouMM TeJIOM OT HarpepaTesd, olupejeidercs Pag. 2 ¢
VIV,
1 n
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Ha4daJIbHBIMU ITapaMeTpaMn CUCTEMbI (,ZLaBJIeHI/IeM pa 1 00D~
eMOM V) U CTEHeHbIO PACIINPEHUS N OJHOATOMHOIO Ta3a.

2.2 [lockoabky mporecc C'A sBisieTcs aanabaTHIecKuM, TO
MOYKHO BOCIIOJIb30BaThCs ypasHenueM Ilyaccona (20), co-
[JIACHO KOTOPOMY

paVy = pcVi = pe(nVa)?, (24)

S
ot

(0/rHOATOMHBII Ta3).

C.
rjie rnmokasare/ib ajanadbaTbl 7 = Sr =3
\%

Torma

ba
po =2 (25)

Kak ciemyer u3 (25) quig omsoaromuoro raza (y = 5/3) nannoe 3nadenue GyjeT paBHO

Pa
bc =575 (26)

2.3 Uz ananuza mynkra 2.1 cjegyer, 9TO XOJIOAWIHLHUK padoTas TOJIbKO Ha ydacTke BC' mukia.
CortacHo TIepBOMY HAYAJY TEPMOIMHAMUKN

3 3
Qz = QBC = AUBC -+ ABC = AUBC = {(3)} = QVRAT = 5(19,4 —pc)nVA. (27)
Ucnonb3ys (26), nepenmiiem (27) B Bue
3 1 3 1

2.4 C yuerom (23) u (28) misa repmopunamudeckoro KIT/1 7 nanroro nukia mosyvaem

— 1
QQ 1 _ g . (n n2/3). (29>

n= _@ n—1

Kaxk cremayer uz (29) KITJI manHOTO TEmIOBOro JABUTaTessi He 3aBUCAT OT HAYAJILHBIX [TAPAMETPOB
pa 1 V4 UAeasbHOTO Tas3a, a 3aBUCHT TOJIBKO OT TOTO, BO CKOJIBKO Da3 71 yBeJNIHBACTCA 00beM
rasa B Te€UeHHE IUKJIA.

DTO CBS3aHO C TEM, UTO B JAHHOM IUKJIE€ U KOJMIECTBO TEILJIOTHI ()1, TIOJIyI€HHOE OT HAIPeBaTe I,
U KOJIMIECTBO TEIIOTHI (o, OTIAHHOE XOJIOIMIBHUKY, OKA3AJNCH IIPOIMOPIIMOHAJIBHBI OTHON U TOi
Ke BeJImanHe Py Vu, KoTopasi, 110 UTOTY, COKPAIAeTCH.

2.5 /st HaxoxaeHusi MakcuMaabHoro KIT/T nukia 1,,,, Hy»KHO uccaenoBarh (29) kak dyHKIMIO
or n (Hampumep, depes mpou3BoHy0). Ho MOXKHO HCIIO/Ib30BaTh U OJTMMITHAIHBIH METOJT «XUTPOTO
rj1a3ay, T.e. BHUMATEJIbHO, «II0-PEHTIEHOBCKI» [TOCMOTPETh Ha (29), yauThiBasi CBOHCTBA JpObeii.
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9to puBeJeT HaC K CUCTEME HEPABEHCTB

) 30
n—1 n—1 ( )

Kpome toro, mpu n — 00 BbIpaxkenue —= crpemurcd K eaunuiie. CJie10BaTEIbHO, BEJIUYNHA
—

1
(Cere))

5= CTPEMUTCS K €JIMHUIIE CBEPXY.

CootsercrBenno, KII/ nmuka Oyaer MakcHuMabHBIM MIPU 1 — OO W 9TO ITIPEJIE/IbHOE 3HAUYEeHUe
pPaBHO

3 2
nmaxzn(n%oo)zl—g'lz520,40240%- (31>

[Tonyuennoe 3navenue KII 7,4, KOHEIHO 2Ke He IPEBBIMIAET IPeJe/bHOe 3HaYeHUE UJIeATHHOIO
uk/a KapHo, KoTopoe ycTaHaB/IMBAET TEOPETUIECKU MIPE/Ie/T BO3MOYKHOTO TEPMOINHAMIIECKOTO
KII/I TeroBoit MalnHbl IPK JTAHHON Pa3HOCTU TeMIIEPaTyp.

2.6 g nukia, nzobpazkennoro Ha Puc. 4, 06beM raza 1Mo OTHOIIEHUIO K HAYAJILHOMY 3HAYEHUIO
yBeqmauBaercst B n = 7 pas. Cienoaresbio, cormacto (29) KITI takoro mukiia

3 (7—=n)
S = {0,3273275883) = 0.33 = 33%. (32)

annabara

Puc. 5

H3IOTEPMa

Vv
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