Thermodynamique cours n°6
5.2. Transformation isochore (V = Cste)

SW =—pdV
=1
©dV=0
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5.3. Transformation isotherme (T=cste)

W =[sW=[-pav PV = nRT
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W =—nRT [av

W =-nRT ln&
V
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AU =nC,AT
AT =0

AU =0

0+W=AU=0

5.4. Transformation adiabatique
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Isotherme m
Adiabatique

Démo:

SQ=0=dU-SW
0=dU-SW
0=nC,dT + pV
0= ncvd(ﬂ)ﬁ—pdV
nR
0=C,(PdV +VdP)+ PRdV
0=C,PdV +C,VdP+P(C, - C,)dV
0=VC,dP+ PC,dV

0=VdP + PydV =[PV" = cste|

M =29g/ mole

Exel;g;ll'g 107
s C, =708JK 'kg™!
air B, =latm=1,013.10"Pa y=1,40
—0°
T,=0°C R =8,31JK 'mol™

isochore  expansion isobare

e e T
on chauffe on continu a

I"air jusqu’a 3 Po chauffer
/1 on a triplé la pression jusqu’a T3=600°C

' .t >

e Mo

1) Manque la question 1
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2) Calcul de AU
AU =nC,AT = mC,AT

m?

AN.
_10°%20.107
T 8.31x273
AU,_, = mC,AT =mC, (T, - T,)
AN.
AU =26.107 x 708(546)
=10k/

x29=26g

3) Calcule de V;

P=3,
T, = 600°C
RV, T,
PV, =nPT, oV, = a2 = 10 I
> T B

17,
31,

0

V,

0

V=

AN.
v,=L 8B o013
3273

4) Calcul de AU

AU = mC, AT

AU =mC\ (T, -T,)

AU =26.10" x 708(873 - 819)

AU =0,99kJ
Exercice 2:
air Etat 1:
V?
V, =1m’ Compression !
7 -0 ———oe—p h=h
o
P = latm isotherme B =20am
)
RT Vv,
vz B% T Ve o
A y B20
Etat 2
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|
av Vi

W, = ﬂrRTJ— =—nRT In—-
4 v,

()

Wy, =-10° X 1x ln(ij =+304kJ
20
3005 [0z =-i]

V2 ? T2?

PV" =cste
RV! =BV

1y

»
v,=|
B,

—| vV
AN.

1

420)”— x50 =412L

/P/VW B=hk
><273— 113K

A %= 7000

v =142 air
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