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À compléter des deux côtés. À retourner avec l’examen quand vous aurez 
terminé. 
 
1 cal = 4.184 J, 1 Cal = 4184 J, 1 btu = 1055 J, 1 eV =1.6 ×10−19  J , 1 hp = 746 W 
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Q∞ = 2πσNM TK = TC + 273.15 NA = 6.02214 ×1023  mole−1   
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 1 m3 = 1000 L 

ρeau = eau[ ] =1 kg/L =1000 kg/m3 =106  g/m3 1 g/m3 =10−6  ρeau  
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  entrée = sortie + conversion + accumulation  

S = ρQ +κρV +V dρ
dt

ρ t( ) = ρ0 − ρ∞( )exp − κ + Q
V

⎛
⎝⎜

⎞
⎠⎟ t

⎡
⎣⎢

⎤
⎦⎥
+ ρ∞ ρ∞ = S

Q +κV
 

η = Eout

Ein

= énergie utile
énergie utile + énergie perdue

c = λ f I = P
4πr2 λm nm( ) = 2.8972 ×106  nm ⋅°K

T °K( )
 

I T( ) =σT 4, σ = 5.67×10−8 W
m2K4 PA = πR

2I0 → I = PA
4πR2

= πR2I0
4πR2

= I0
4

 

 

PR =σ 4πR
2T 4 PA = (1−α )πR

2I0 Te =
I0 1−α( )
4σ

⎛
⎝⎜

⎞
⎠⎟

1
4

Pnette = πR
2I0 1−α( )− 4πR2σTe4  



Inette =
Pnette

4πR2 = 1
4
I0 1−α( )−σTe4 λm µm( ) = 2898 µm ⋅°K

T °K( ) IE = 2IA =
1
2
I0 1−α( ) =σTE4

 

ΔT = ΔTd
ln2

ln ρ
ρ0

⎛
⎝⎜

⎞
⎠⎟

→ ρ = ρ0 × 2
ΔT
ΔTd 1 pp CO2 ⇔  2.12 Gtonnes C    % C atmos = 48%

 

m t( ) = m 0( )e− t/τ dm t( )
dt

= − 1
τ
m t( ) m t( ) = m 0( )e− tτ +m ∞( ) 1− e− tτ⎡

⎣⎢
⎤
⎦⎥ m ∞( ) = Pτ  

V = RI R = ρL
A

ρ T( ) = ρ0 1+α T −T0( )⎡⎣ ⎤⎦ P =VI V = NBAω
Vmax
cos ωt( )  

P t( ) =V t( ) I t( ) =VpIP cos
2ωt Pav =

1
2
VpIp =VrmsIrms Irms =

1
2
I p, Vrms =

1
2
Vp  

 

Pav ≡ RIav
2 = 1

2
RImax

2 = RIrms
2 I2

I1
= V1
V2

= N1
N2

A ≡ dN
dt

 

e−λet ≡ e−λpt ⋅e−λbt → λe = λp + λb → T1
2,e
−1 = T1

2,p
−1 +T1

2,b
−1 N = N0e

−λet  

n = Nam
A

nσ geom =
Namσ geom

A
ΔN
N

=
Namσ geom

A
→ΔN =

Namσ geomN
A

 

B = Zmp + Nmn −mnoyau( )c2 N x( ) = N0e
−µx µ = ln2

L1/2
 

HT = wRDR( )
R
∑ E = wTHT( )

T
∑ v = 3kBT

m
Tτn > 6 ×1028  m−3 ⋅s ⋅K  

Pin =
K
t
= 1
2
ρairπr

2vi
3 P = 1

4
ρairπr

2 vi + vf( ) vi2 − vf2( ) Pmax = RmaxPin =
16
27
1
2
ρairπr

2vi
3 = 8

27
ρairπr

2vi
3

 

Pe =
1
2
ρairπr

2vi
3ηηe r1

2v1 = r2
2v2  

 
P

= 1

4
ρgA2 λ

T
= 1

4
ρg

3
2A2 λ

2π
λ
T
= gλ

2π
P

≈ 3A2 λ  kW/m  

 
 
 


