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Step 1-2:Q,,=0 W, =-Au, =—C, (T, -T,)
Step 2—>3:W,;=0 Qu =-Au,, =+C, (T, -T,)
Step 3—4:Q,,=0 W,, =-Au,, =-C, (T, -T,)
Step 4—5:W,, =0 Q, =-Au, =+C (T,-T,)
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Step 1>2:Q,=0 W, =—-Au, =-C, (T, -T),)

Step 2—>3 Wy =PR,(V,-V,)=R(V;-V,),Au,; =C, (T, - T))
1Qp =Wy + AUy = P, (V; =V,) +C, (T; —T,)
Step 3—54:Q,,=0 W,, =—-Au,, =-C (T, -T,)
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Au, =C, (T,-T,)
Qu=W, +AU, =P, (V,-V,) +C, (T, -T,)
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Step 1-52:Q,,=0 W,, =-Au, =—-C,(T, —T,) =-8018J / mol,
Step 2—>3:W,,=0 QAu, =—C, (T, —T,) =36248J / mol,
Step 3—>4:Q,, =0 W,, =—-Au,, =—-C, (T, —T,) =2752J / mol,
Step 4—>1:W,, =0 Q,Au,, =—C, (T, -T,) =-16746J / mol,

Weycle =W,, + W,, +W,, =-8018 + 27520 =19502 J /mol, Al Ll Jedd
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Q, =—100 KJ (heat out of reservoir H)
Q. =+100 KJ (heat In of reservoir C)
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As, = Qe - 100 4360 ka/k
T. 278
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" THERMODYNAMIC FUNCTIONS "y lall Sualigall Jga

: Internal Energy (U) 4alilall déual) -

dQ =dU + PdV

s dU=TdS-PdV

t((H) WY ) ((@badl slsiay) ) L) glal) —

Total heat (heat content) or (Enthalpy)
H=U+PV

Slawdaill (e LS 3 Lda ) daal) e Wl Gliaty (gunigally (U) Basg Lgudi o (H) Basg
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dH =dU +PdV +VdP
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dH =VdP
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Thermodynamic potential at constant volume (Free — energy) or (Helmholtz

function)
F=U-TS
~.dF =dU —-TdS - SdT
~.dF =—PdV -SdT
P phall Aoy Cisd e LSl (WE yas
dF =—-PdV
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Thermodynamic potential at constant Pressure (Gibbs function)

G=F+PV

.G=U-TS+PV

-.dG =dU -TdS — SdT + PdF +VdP
=dU —dU - PdV - SdT + PdV +VdP
=-SdT +VdP

.. dG =VdP - SdT
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dU =TdS — PdV
dH =VdP +TdS
dG = —SdT +VdP
dF = —PdV — SdT
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: First (T d S) equation : A4 (T d S) Ml

(V) € (T) cn JS AN (2 (S ol Ly

vas=[ B ar | 22| av
5T ), sV ).

2Tds=T [ B ar +7[ 22 av
oT ), v ).
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TdS =C,dT +TK£ dv
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-0 =—Tj(%) dP =—TTBV dpP

P
=T [ BV, exp(-KP)dP
0
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000 , i — exp (-43x10 ™ x 3000 x1.013x10°)
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: 35 (T d'S) Ales ()
Tds = C,dT —T(ﬂj dp
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