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Formulaire de Thermodynamique 2014

Transformations thermodynamiques :

Transformation Isochore Isobare Isotherme Isentropique Polytropique
1—2 dv=20 dp=0 dl'=0 d@Q =0
Loi d’évolution % = const % = const PV = const PV?Y = const PV™ = const
PV = PRVy PV = PVy
Relation P,V,T B_n w_n |\pvi=pv| - (%)7 oo (%)”
2= | -
Travail récu —P(Va—=V1) | —PVIng? nC, (Ty — T1) mey, (Ty — T1)
dW = —PdV; dW = nRdT 0 —nR(Ty — T) S (PVa — PIVA) e (PV, — PiWY)
W = f‘deV —mr (T, = Ty) | —nRTIn 2 2B (T —T7) L (PVy— PVY)
Vi
Quantité de chaleur mey (To —T1) | mep (To —T1) PVin %’
Q = mcAT nCy (Tp —T1) | nCy (T2 —T1) 0 AU -W
dQ =nCpdT T (T — Ty) :l_? (T, —T1) nRT ln e
Energie interne mey (T —T1) | me, (Te —T1) % (Th —Ty) V"f"l (To —Ty)
dU =dQ + dW =nC,dT | nC, (T —T1) 0 mey (Ty — T1) mey (Ta — T1)
ou AU=W+Q ﬂ:’iﬁ (Ty —T1) | nCy( )
Enthalpie mep (To —T1) | mep, (To —T1) mep, (To —T1) me, (To — T71)
dH =nC,dT 0
ou AH = C, AT nCp (Ty —T1) | nCp(To —T1) nCp (Tr — T1) nCp (T — 1)
Entropie me, In 22 mep In 72 nRIn % (R In 2 2+ Cylnk )
ds_fJ‘;?,Aszf‘ﬁ 0 n(Rln%—FCpln%)
AS=5,-5; me, ln% mep In ann% (C 1n 2+ C,InLZ ) )

Autres relations

R =8,314J.mol ' K~! N, =6,023-10**mol~*
lbar = 10°Pa 1Pa = IN-m™2

AT, = AT = gATF E, = mgz

AL = alL)AT « : coeff. de dilatation lin.
AV = BV AT B : coeff de dilatation volum
n=q PV =nRT

Q=LAm Am =m¢ —m;

P =KkA|9L| k : conductivité thermique
P = cAeT* P =kA (o)

v = %5 Cp=Cy,+R C,= "f” = %R (gaz monoatom.)
o= D), p=1 (%),

Scréée = AS — Séchangée  Séchangée = T% fTTle 0Q

kg =1,38-10723J - K1
lcal = 4,815J

E. = %mV2

Ly :longueur initiale (m)

Vo :longueur initiale (m)
PV = NkgT

L : chaleur latente de fusion
|9Z| : gradient de température
o=5,669-1078W -m2K~*
Cy = 3R (gaz diatom.)
b (&),

ASthermostat = _%

latm = 1, 01lbar
T = %Tl + 32°F

H=U+PV
AT =T -T,
AT =T-T,

N=n-Njy kp=g-

A : aire de la section

e : emmissivité

C, = 3R (solide mono.)
ov 9p (ﬂ)
op ) \9T ), \oV/p

ASB = Cvln% +nR1n\\;—B

=1




