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Exercice 01.
1. Le taux volumétrique de compression

1
y-1 71 Ta-1
E:<E> :Ezs”_lzs:(ﬁylz(ﬁyl}1=5,4-2

T, \V, Ty T, 293
2. Lerendement du cycle :
T, 1 1 .
Nen = 1—T—2= 1_81/—_1= 1—W=O,4914=49,14 Y%

Exercice 02.
1. La pression et la température a chaque point du cycle.
A. Point1:
P1= 95 kPa. T1= 300 K.

B. Point2:
T, (Vi\'7! /ANS.
——(—) :TZ:Tlx(?) =689,2 K

T, \I, >

P (Vl)y >P =P, X (v1>V = 1746,02 kP
Pl - VZ 2 — 11 Vz - ) a
P, = 1746.02 kPa. T,= 689.2 K.

C. Point3:

P, = P; = 5719,81 kPa.
ql = CVX (T3 _Tz) $T3 =Ci+T2 = 1734‘K

Début
d'échappement

4
TV Ty, T,
= = P, =—P, =4392 kP
P, P, 3T, .

P3 = 4392 kPa. T3= 1734 K.

D. Point4:

5=(E)y=>13 =P (E)y=239kPa
RV AN
E—(E)H:m =T x(E)H—755K
T, \V, TR

P, =239 kPa. T,= 755 K.

2. Le travail per unité de masse
g, = C, X (T, — Ty) = 327 kJ /kg
w=q,—q; =423 kJ/kg

3. Le rendement thermique du cycle.
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w
Nen =—=0564=56,4%
q1

Exercice 03.
1. La pression, le volume spécifique, et la P4 (Pa)
température a chaque point du cycle.

A. Point1:
RT, 0,287 x 288 P2 |~

P1v1=RT1=>171=P—1 100
= 0,827 m3/kg
P:+= 100 kPa. T+= 288 K. vi= 0,827 m3/kg.

B. Point2:

_171:) _171_0.827_0046 3/
g_vz V2= T g T m*/kg P

T. V,\' 1 /AN
Fe) ==
Vs

=288x%x 18141 =91517K

0

Vi

p2 V1 Y Y
— = (—) >P,=P X (V_> =100 x 18'* = 5719,81 kPa = 5,72 MPa

Pl VZ 2
P, = 5719,81 kPa. To= 915,17 K. v,= 0,046 m3/kg.
C. Point3:
P, = P; = 5719,81 kPa.
q 1800
4= Cpx (T3=Ty) > Ty = — + T, =——+91517 = 271517 K
P
Poo — BT o p. - RTa _0287X271517 .
Vs = RTs =05 === —oggr  _ 01362m7/kg
P, = 5719,81 kPa. Ts= 2715,17 K. v3= 0,1362 m3/kg.
D. Point4:
Va=V1 = 0,827 m3lkg.
he (V4)y —evsp =228 s a5 ke
P, \p,) ~ & T T gy Tgypia T WO ENA
Pyv, = RT, = T, = (Ve _ 45785 X 0827 _ 101021 ¢
4Vy = Ry 4= T 0,287 = y

P4 = 457,85 kPa. T,= 1319,31 K. v4= 0,827 m3/kg.

2. Le rendement thermique du cycle.
. 1(T,—-Ty) 1 (1319,31 —288)
v(Ts—T,) ~ 1,4(2715,17 — 915,17)

Nth =

=0,5908 = 59,08 %
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Exercice 04 : PA (Pa)

P2

1. Le rapport V3/V2
Ti=22 °C=295K =V,, = 647,9,u, = 210,49 kJ /kg

v, 1 1
Ve = (52) V= Vix = () Vs = () 6479

=36
P1
Avec le tableau A-17, V,, = 36
Avec l'interpolation linéaire 0
Xq =Vq =36,61
Xy =V, =36
Xp = VT‘b = 34‘,31
Vip— Vg 36 — 36,61
T, = Ta + (Tb _Ta) Xm= 880 + (900—880) sz 874,7K
T, =874,7K
Avec l'interpolation linéaire
Xq = Vpq = 36,61 Yo = hg =910,56 kJ /kg
x, =V, =36 y, = hy =7
Xp = Vrb = 34‘,31 Yp = hb = 932,93 k]/kg
Vg — Vg 36 — 36,61
hy, = hg + (hy —hy) X T 910,56 + (932,93 — 910,56) x 34313661~ 916,49 kJ /kg

h, = 916,49/kg
PV PV, V3 Tj Lo
= = —=—= 2,027 (P, = P;,Transformation isobare)
T3 I, V. T

2. Lachaleur ajoutée par unité de masse
Avec le tableau A-17, V., = 36
Avec l'interpolation linéaire

x, =T, = 1750 K Vo = hy = 1941,6 kJ /kg

X3 = T3 =1773 Kyl = h3 =7?

Xp = Tb =1800K Vp = hb = 2003,3 k]/kg
Ty —T, 1773 — 1750

h3 = ha + (hb - ha) X T, —T, = 1941,6 + (2003,3 - 1941,6) X m

h; = 1969,98k]/kg
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g1 = hs — h, = 1969,98 — 916,49 = 1053,49 kJ /kg

3. Lerendement du cycle
Avec l'interpolation linéaire

Xy =T, = 1750 K Yo = V.y = 4,328

X3 = T3 =1773 Kyl = VT3 =?

x, =T, = 1800 K yp = Vo = 3,994
T;—T, 1773 — 1750

VT3 = Vra + (Vrb - Vra) X Tb — Ta = 4,328 + (3,994‘ - 4,328) X m =4,1743

V,3 =4,1743

Vv <V4)V v, ( Vs )V ( £ )V ( 18 )41743 37,068

= — : = _— = = —
=\, ) 3T e T 027 x 1,) B T \2,027) 7 T \2,027) '
V,4 = 37,0683

Xy = V,q = 39,12 Yo = Uy = 641,40 k] kg

x, = V,, = 37,068 v, = uy =2

Xp = Vrb = 36,61 Yp = Up = 657,95 k]/kg
Vo = Vg 37,068 — 39,12

uy =u, +w, —uy) X Vo~V = 641,4 + (657,95 — 641,4) X m = 654,93 kJ/kg

u, = 654,93 kj/kg
qz = uy —u; = 654,93 — 210,49 = 444,44 k] /kg

Whet = 1 — qo = 1053,49 — 444,44 = 609,05 kJ /kg

 Wner | 609,44
Ten = =~ = 1053,49

=0,5785=57,85%



