EN.S.E.T — Licence 1 S.T.I

Examen rattrapage - Correction

Exercice 1 :

)

2)

Diagramme p-V
A

Pression

Vapeur
Py 1 As

P14 Ag

>
Volume

La vapeur d’eau se comportant comme un gaz parfait
dans 'atmosphére, on a :

P1V1 = RTl —— V]_ = 1})’1;1

Vi =0,0307m?

A1As : réchauffement isobare —- y,—; = %
Vy=1Vi V3 =0,0373m*
A5Aj3 : compression isotherme = P3V3 = RT3 avec

szpgetngTg

Vg =2 V3=0,0339m?

A A, : réchauffement isobare = Q2 = Cp, (T2 — T4)
Qi2=C4x (T2 —T1) Qi2=2,616kJ

A5Ag3 : compression isotherme = Q3 = RT In :/,—2

Q23 = RT» In (2’,—) Qa3 = —9,04KkJ
A3A, : condensation (contraire a I’évaporisation)

isotherme = Q34 = —nl et Ty =T>
Q34 =-L2 Q34=-36,6kJ

A4A5 : refroidissement(eau sous forme liquide) isobare

— Q5 = C¢ (T5 — T4) avec Ty =Tz et Ts =T
Q45 =C¢ (T1 —T2) Q45 =—6,02kJ

A5Ag : détente (eau liquide) isotherme = PV = const
et % = const

Qs6 =C¢ (T1 —T1) Qs6=0KkJ

AgA; : évaporation isotherme = Tg =Ty et L=1,
Q61 =L1 Qg1 =40kJ

Wi =R(Tz—T;) Wiz =0,665k]

Was — —RT5 In (%) Was — 9,04KkJ
Wiy = —P3 (V4 — V3) = =P (V4 — V3)
Wiy = PaVs Wag = 3,77k]

Wys = 0kJ car dV = 0 pour I'eau liquide
Wis6 = 0kJ car dV = 0 pour l'eau liquide

We1 = —Pg (V1 — Vi) = —P1 (V1 — Vp)

Wei = —P1Vy Wiy = —3,1kJ
5) AHyjz = Q12 AHi, = 2,616kJ
AH,s = 0kJ
AHas = 0kJ
AHsz, = 0kJ
AHus = Qus AHgs = —6,02kJ
AHsg = 0kJ
AHg; = 0kJ

6) ASi2 = Cgln (‘L) AS;>=6,35J K !

ASy =Rn(¥2) ASz=-19,951-K !

N—"

AS3y = —%

Qaa
T2

AS34 = AS34 = —80,77J - K1

AS,s = Crln (%) ASus = —14,67 -
AH,s — —6,02kJ

AS56 = %fﬁ

ASze = e AS5=0J-K!
ASg1 = (%1

ASg = L ASg =107,27 - K?

Exercice 2 :
2) Wiz =0

Wiz = —P2Vyln (%) — Wa3 = —P,V.In (L)

Wi = —P3 (V1 — V3) = W3y =
Q12 =mc, (T2 — T,)
Q23 = U2z — Waz = Q23 = PaValn (%)

Q31 = me, (T — T3) =mep, (T — Ts)

_Pa (Va - Vc)

2 — 3 est isotherme
Q31 = mcp (T1 — To)

2) chclc =-P,V,In (x:) - P, (Va — Vc)
Qeyele = —mcy (Ty — To) + me, (T — Ta)
+P,V,In (\VT)

Qcycle = m (CP - CV) (Tl - T2) +PaVa In (%)

)

—P, (Vo — Vo) + mrTy — mrTy
—P.(Va—V.)+ PV, —P,V,

Qeycle =mr (T1 —T3) + P,V,1n (31
chcle + Qcycle =
chcle + Qcycle =

Weycle + Qeycle = 0 =>1principe est vérifié.



