Ilocmynam lNnaHka

M.lMnaHk B 1911 poui cpopmyntoBas NOCTyNaT:

npu T— 0 eHmponis ecix pieHo8a)KHUX
cucmem ripsimye 00 HYJ1sl, a eHmponis
dockoHasio20 Kpucmany npu 0 K
OOpPi8HIOE HYIIIO.
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TepmoguHamMivyHI noTeHUIanu
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XapaKkTepuUCTUYHI OYHKLUII | TepMoanHaMIYHI

noTeHulanu

B isonboBaHUX cuctemax 3MmiHa eHTPONIl MOXE CITY>KUTU KPUTEPIEM
HanpsaMKYy camMofoBinbHMX npoueciB. [1poTe, B npakTuui BinbLUicTb
NpoLEeCiB NPOTIKAe He B i30NbOBaHMX, a y BIAKPUTUX cuctemax. [dng
LMX BUNAOKIB SIK KpUTEPIT HAaNnpAMKY NpoLeciB NOTPIOHI iHLLU
TepMoanHaMivHi pyHKUiT. AKWO npouecu BiabyBaloTbCA NP CTarsnin
Temrnepartypi, TO KpUTEPIEM IX HANMPAMKY MOXE CIny>XUTn poboTa.
BaxnmBum € Te, WO BENUYNHA poOOTM OOPIBHIOE 3MiHI OEsIKOI
doyHKLiI cTaHy cucTemMu.

O6’egHaHe piBHAHHS I-ro Ta ll-ro 3akoHiB TepMognHaMIKKU Mae
BUMMAO

TdS 2 dU -5A

Oe 3HaK piBHOCTI BiAHECEHO A0 0O6OPOTHMX NPOLIECIB, @ HEPIBHOCTI -
00 HEODOPOTHMX.
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XapaktepucTUYHI pyHKUII | TepMOOUHAMIYHI
noTeHuianwu

B 3aranbHin popmi — 3a Bucnosom [1.Y.['66ca — ue
gpyHOameHmasibHe pPieHSIHHSI MepPMOOUHaMIKU '

dU = TdS - PdV - @de - 0dS,, - mgdh - - -

sIKe BpaxOBYE BCi BUAM pobiT, WO X MOXe BUKOHYBaTU CUCTEMa,
30KpeMa efieMeHTapHy poboTy po3LLnpeHHs iaeansHoro rasy (PdV),

enekTpuyHmx cun ((pde), poboTn NpoTH cUn NOBEPXHEBOIO HATATY
(0dS, ,), npotn cun TaxiHHa (/Mg dA)... i T.i.

B LbOMY pIBHSAHHI 3MiHY BHYTPILWHbLOI eHeprii dU HaaaHO CyMOto
OAHOTUMNHO NobyaoBaHWX AobYTKiB y3aranbHeHux cun (p, ¢, O, mMg...)
Ha 3MiHy y3aranbHeHux koopanHat (V, €, Sy 5, A1...)
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XapaKkTepUCcTUYHI QYHKUII | TepMOaUHAMIYHI
noTteHuianu

[MoBHUK andepeHLuian @yHKuUii U MOXHa 3anmcatu aK:

dU=(0U/dS), g1 »...dS + (0U/0V)g . g1 »...dV +
+ (dU/de), 551 5...d€ + ...

[1py NOPIBHSAHHI oAepXXaHUX MOXiAHUX 3 PyHAAMEHTA/IbHUM PIBHSAHHSAM

TEePMOANHAMIKM BUMAHO, L0 KOXHY 3 Y3araJbHeHUX CUJT MOXHa
NPUPIBHATU A0 YaCTUHHUX MOXIAHMX BHYTPILWHbLOI eHepril 3a
BiANOBIAHOK KOOPANHATOIO :

T=(0UI3S), ¢ s1.2; P= - (QUIOV)s ¢ 51 2; V= - (OUI0€), 5 s1.2

[N npakTUYHOro 3acToCyBaHHSA BBOAATL AoaaTkosi dyHKLiT @, ki
KOHCTPYIOKTb 3a 3arafibHUM NPUHLUMOM:

® = U - Z (y3aranbHeHa cuna) x (y3ararnbHeHa
KoopauHaTta)
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XapaKkTepUCTUYHI QYHKUII | TepMOaUHAMIYHI

noteHulanu

Bci pyHKUiT @ € PYHKLIAMU CTaHY |
MaloTb PO3MIpHICTb eHeprii, abcontoTHe
3HAYEHHS IX BU3HAUYNTU HE MOXHA. [Bi
(PYHKUII y>Ke pO3rnsHyTO paHile :

U — BHYTPILWHSA eHepris Ta
eHTanbnia H=U+ pV
o I_-Ial‘/JIB>KMBaHiLIJVIX (YHKLiM BiAHECEHO i
TaKki:
F — BinbHa eHeprisa (eHepris

[enbMronbLs, i30XOPHO-i30TEPMIYHUK
noTeHuian) :

F=U-=TS

Ta G — eHeprig lN66ca (BinbHa
eHTanbnis, |3o6apHo i30TEpMiYHNI
n0TeHLuan)

G=U-=-TS + pV

LLi dpyHKLUiT Ha3nBalOTb
TepMoAUHaMIYHMMM NOTeHUiaflaMU
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XapaKkTepUCTUYHI QYHKLUII | TepMOaUHAMIYH]
noTteHuianu

®yHKuUii ctany cuctemun U, H, G i F HasnBatoTb
TepMOAUHAMIYHUMM NOTEHWIanaMKn, OCKINbKM BOHW € PYLUIMHOIO
cunoto npotecy. 3a dbyab-aKkMx ymoB B 060pOoTHOMY npoueci pobdboTa
OTPUMYETLCS 32 PaxyHOK 3MEHLLEHHS BIANOBIAHOIO NoTeHuiany.

B xiMmiYyHOMY npoueci TepMmoanHaMiYHI NOTeHLUiany aMeHLYyTbCd,

a nicns 3aBepLUEHHS peakLuil B CTaHi piBHOBaru HabysatoTb
MiHIManbHUX 3HA4YeHb, TOMY € MIPO XIMIYHUX MPOLLECIB.

[1lpn HEODOOPOTHOMY (CaMoAdOoBINbLHOMY) NEpPedIry XiMiYHUX peakLin
3MEHLLUEHHA TepMOogMHaMIYHUX NOTEeHLIaniB Take X came, 9K | npu
000pOTHUX, 6O AK OYHKLIT CTaHy BOHU He 3arnexaTb Bid LWaxy
npouecy. ToMy 3Ha4eHHA 3MIHU UKX PYHKLIW, po3paxoBaHi Ans
0DOpPOTHUX NpPoLECIB, MOXYTb OYTM BUKOPUCTAHI ON1S KiNIbKICHOT
XapaKTePUCTUKU XIMIYHUX peaKLiU,

20



XapaKTepUCTUYHI QYHKLUII | TepMOaUHAMIYHI
noTeHuianu

Y Burngagi noBHUX audpepeHuianis
doyHkuii U, H, G Ta F moxHa 3anucatu:

dU =TdS - PdV, pe U =1(S,V);
dH =TdS + VdP, pe H = {(S,P);
dG = -SdT + VdP, pe G = f(P,T);

dF = -SdT - PdV, ge F = f(V,T).
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B3aeM03B'A30K XxapaKTepUCTUYHUX PYHKLIIN

3 IX NPUPOAHNMMN NapaMeTpamMu

Ha pUCyHKY cxeMaTU4HO
NOKa3aHO B3aEMO3B'A30K
XapaKTePUCTUYHUX PYHKLIN 3

IX NpUpOAHUMU MapaMeTpamu.
3 L€l cXeMu BMAHO, WO
XapaKTEPUCTUYHUMMU
(PYHKUIAMMN MOXYTb ByTK He
nuue YyotTupu TepMoaANHaAMIYHI
noteHuiann (U, H, G1 F), anei
napametpn T, P, S 1V, aKuo 1x
HaOaTU 9K YHKLII IHLIKX
BE/IMYMH, Hanpuknaa

P=f(H>S),V=1U,S)
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MeToa TepmMogmMHamMivyHUX NoTeHuUianiB.
CniBBigHoweHHA MakcBenna

MeTton TepmoanHamivHMX rMoTeHLianis gonomarae nepeTBopoBaTi
BUpasu, 40 AKX BXOOATb rOfioBHI TEpMOAMHAMIYHI 3MIiHHI, | HagaBaTK Taki
«BaXXKOCMOCTEPEXHI» BESTIMYMHU, K KiNbKICTL TENNOTU, EHTPONIlO,
BHYTPILWHIO eHeprilo Yepes BUMIpIOBaHi BENNMYMHU — TeMmneparypy,
TUCK, 06’eM Ta iX NoxiaHi.

(55), - (&)
95/ oV ] o Lli cniBBigHOLLEHHS HOCATL Ha3BY
( HT) ( HV) cniesioHoweHb Makceernna.

5 F

ap 35 BoHu He BI/II?OH}{I-OTbCFl y BUNaaky
PO3PUBHOCTI 3MiLLIaHNX

as o P NoXigHWX, WO Mae Micue npu goa3oBux

5V = 8T : nepexogax 1-ro Ta 2-ro pogy.

(30, -(3),
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PiBHSIHHA [166ca — [enbMronbus

Po3rnsiHeMo eHeprito 66ca aK @yHKLUito TeMnepaTypu i TUCKY:

G=f(T, P),
a eHeprito [enbMrosbua gk yHKLiI0 TeMmrnepaTtypu Ta 0b 'emy:
F=f(T,V).

Bupasnmo noeHi audepeHuiann doyHkuUin G i F yepes YaCTuHHI NoXiaHi :

3 iHWOro OoKy:
dG = - SdT + VdP,

dF = -SdT - PdV.

[TopiBHIOKOYM LI PIBHAHHS, OTPUMYEMO
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PiBHaAHHSA [160ca — [ enbMronbus

= Y BIiANOBIAHOCTI 4O OTPMMAHMX CMiBBIAHOLLUEHD:

= [aKUM YNHOM ;

= Lli piBHsiHHSA € pi@HSIHHSIMU [166ca — NenbM20nbUS.

BoHu 003BONAIOTL BUABUTU TEMNEPATYPHY 3aneXHiCTb poboTH, Lo
30INCHIOETBLCS NPU NPOXOMXKEHHI BYOb-AKOro rnpoLecy.
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TemnepatypHa 3anexHictb AG

= [lo 3anexHocti AG = AH + T AS BBegeMoO YMHHUKU, SKI
3anexarb Big TeMmnepaTtypu | ogepXMmMo PIiBHAHHA:

3a UM pIBHAHHAM Ta BigOMUMU 3 AOBIOHUKIB BENUYNHAMMU
AH‘_J_298 Ta ASC®ye1 AC, MOXHa po3paxyBatn AGP Ansl OyAb-
AKOI TemMnepaTypu.

[ns HabnwxeHnx po3paxyHkie BBaxkatots AC, ctanum, Tomy
AGP = AH%gg - TASCy95 + AC, (T-298) — T AC, In(T/298)

26



