Correction du Controéle continu n°2 de Thermodynamique

06 février 2019

Exercice 1 :

1. Le digramme de Clapeyron donne :
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2. AB : transformation isochore = P—‘g = %
Po _ To _ _
21:)0 — TB TB - 2T0
BC : transformation isobare =—> ¥B = 1B
Ve Tc
Vo _ 2To __ _
CD : transformation isochore = £¢ = 1c
Pb ~ Tp

2Py __ 4Tq
Pp — Tp

— Tp = 42T,
DA : transformation isobare = Pp = Pp = Py
Tp = %TO — Tp = 2T
3. AB : transformation isochore = WEB =0
QB =1,5nR (Tg — Ta) = 1,5P¢ Vo
BC : isobare = W§ = —Pp (Vo — Vp)
W§ = —2Py(2Vy — Vo) = WS = —2P,V,
QS =2,5nR (Tc — Tp) = Q§ = 5Py Vo
CD : transformation isochore — Wg =0
Q2 =1,5nR (Tp — T¢) = —3Po Vo
DA : isobare = W5 = —Pp (VA — Vp)
W4 = —Po(Vo — 2Vg) = WA =PV,
Qf =2,5nR(Ta — Tp) = QB = —2,5P¢V)
4. Qi =Q3+Qg = Qi1 =6,5P¢Vo
Q:=QR+Qp = Q2= -5,5PVy
5. A pression constante, on a :
dP =0 = 6Q = C,dT = dS = &=L

dT e
T:Cipds = lnT:CipSH-Ct

T(S)=k-exp [C%} avec k constante réelle.

Les fonctions T et S ont la méme monoto-
nie.

Exercice 2 :
1) Gaz parfait = Py = RV—T;I — P1 = 2,49 bar

2) Compression adiabatique = PoVy = P1V/

1.4
Py = (%) P, — P = 23, Tbar

Ty = ng — Ty =570K

Py _ Ty

3) Transformation isochore = 32
P; ~ Ts

Ts = p3Ty — T3 = 2429K
4) Détente adiabatique = P35V = P,V
1,4
(i)

P4 =10,6 bar

Vo 14
Py — Py=(V2) Py

5) Le diagramme de Clapeyron donne :
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6) AjAs : Compression adiabatique = Q12 =0
A Az : isochore = Qa3 = Cy (T3 — T2)
Q23 = 2R (T3 — T2) = Qa3 = 38,6kJ
A3zA4 : Compression adiabatique = Qg4 = 0
A4A; :isochore = Qg1 = Cy (T1 — Ty)
Qa1 = SR(T1 — T4) = Qa1 = —20,3kJ

7) Rendement du cycle n vaut : n =1 + 8:;

n=0.47 = 47%



