
3eme Année Licence Electromécanique 
Matière : Transfert Thermique 
Corrigé Interrogation N°2 2023/2024 

I. HAFSAOUI 

 

1  
 

Corrigé Interrogation N°2 

Exercice 01 (7.5 pts) 

1. 𝑹𝒆 =
𝝆.𝑼.𝑫

𝛍
=

𝝆.
𝑸

𝝆.𝑺
.𝑫

𝛍
=

𝑸.𝑫

𝐒.𝛍
=

𝑸.𝑫

𝝅𝑫𝟐

𝟒
.𝝁

=
𝟒.𝑸

𝝅.𝑫.𝝁
=

𝟒.
𝟑

𝟔𝟎

𝛑 .𝟏𝟎−𝟐.𝟏𝟎−𝟑 = 𝟔𝟑𝟔𝟔, 𝟐        (1pt) 

𝑹𝒆 ≻ 𝟐𝟒𝟎𝟎  Régime turbulent     (0.25pts)   

  𝐏𝐫 =
𝛍 𝐂𝐩


=

𝟏𝟎−𝟑 .𝟒𝟏𝟖𝟎 

𝟎,𝟔𝟒 
= 𝟔, 𝟓𝟑𝟏 ≻ 𝟎, 𝟕    (0.5pts) 

𝑵𝒖 = 𝟎, 𝟎𝟐𝟑 . 𝑷𝒓
𝟎,𝟒. 𝑹𝒆

𝟎,𝟖 = 𝟎, 𝟎𝟐𝟑. (𝟔, 𝟓𝟑𝟏)𝟎,𝟒. (𝟔𝟑𝟔𝟔, 𝟐)𝟎,𝟖 = 𝟓𝟑, 𝟖    (1pt) 

𝐡 =
𝑵𝒖.  𝛌 

𝐃 
=

𝟓𝟑,𝟖  .  𝟎,𝟔𝟒

𝟏𝟎−𝟐 = 𝟑, 𝟒𝟒𝟑  . 𝟏𝟎𝟑 𝐖/𝐦𝟐. 𝐊    (0.5pts) 

𝛟 = 𝒉. 𝑺. (𝑻𝒇 − 𝑻𝒑) = 𝒉. 𝝅. 𝑫. 𝑳. (𝑻𝒇 − 𝑻𝒑) (0.5pts) 

𝛟 = 𝟑, 𝟒𝟒𝟑  . 𝟏𝟎𝟑   . 𝝅. 𝟏𝟎−𝟐. 𝟏𝟎. (𝟏𝟎𝟎 − 𝟏𝟎) = 𝟗𝟕, 𝟑𝟓𝑾  (0.5pts) 

2. 𝑹𝒆 =
𝝆.𝑼.𝑫

𝛍
=

𝝆.
𝑸

𝝆.𝑺
.𝑫

𝛍
=

𝑸.𝑫

𝐒.𝛍
=

𝑸.𝑫

𝝅𝑫𝟐

𝟒
.𝝁

=
𝟒.𝑸

𝝅.𝑫.𝝁
=

𝟒.
𝟑

𝟔𝟎

𝛑 .𝟒.𝟏𝟎−𝟐.𝟏𝟎−𝟑 = 𝟏𝟓𝟗𝟏, 𝟓𝟓    (1pt) 

𝑹𝒆 < 𝟐𝟒𝟎𝟎    Régime laminaire     (0.25pts) 

A= x / (Re . Pr .r)= 25 / (1591,55 . 6,531.0,02)=0,12  >0.1    (0.5pts)      alors Nu=3,66 (0.5pts) 

𝐡 =
𝑵𝒖.  𝛌 

𝐃 
=

𝟑,𝟔𝟔  .  𝟎,𝟔𝟒

𝟒.𝟏𝟎−𝟐
= 𝟓𝟖, 𝟓𝟔 𝐖/𝐦𝟐. 𝐊     (0.5pts) 

𝛟 = 𝒉. 𝝅. 𝑫. 𝑳. (𝑻𝒇 − 𝑻𝒑) = 𝟓𝟖, 𝟓𝟔  . 𝝅. 𝟒. 𝟏𝟎−𝟐. 𝟐𝟓. (𝟑𝟎 − 𝟐𝟖) = 𝟑𝟔𝟖 𝑾   (0.5pts) 

Exercice 02 (7.5 pts) 

I.  

1. 𝑴𝟎𝑻
= 𝜺. 𝝈 . 𝑻𝟒 ⇒ 𝝓 = 𝑺. 𝜺. 𝝈 . 𝑻𝟒 = 𝝅. 𝑫. 𝑳. 𝜺. 𝝈 . 𝑻𝟒     (0.5pts) 

𝑻 = √
𝝓

𝝅.𝑫.𝑳.𝜺.𝝈

𝟒
= √

𝟏𝟎𝟎𝟎

𝝅 .  𝟎,𝟐 .  𝟏 .  𝟎,𝟕 .  𝟓,𝟔𝟕.𝟏𝟎−𝟖

𝟒
= 𝟒𝟒𝟕, 𝟓𝑲 = 𝟏𝟕𝟒, 𝟑𝟓°𝑪     (1pt) 

2.  𝝀𝑴 =
𝟐𝟖𝟗𝟖.𝟏𝟎−𝟔

𝑻
=

𝟐𝟖𝟗𝟖.𝟏𝟎−𝟔

𝟒𝟒𝟕,𝟓
= 𝟔, 𝟒𝟕 . 𝟏𝟎−𝟔 𝒎 = 𝟔, 𝟒𝟕𝝁𝒎       (1pt) 

3. 𝑻 =
𝟐𝟖𝟗𝟖.𝟏𝟎−𝟔

𝟖.𝟏𝟎−𝟔 = 𝟑𝟔𝟐, 𝟐𝟓𝑲 = 𝟖𝟗, 𝟏°𝑪       (1pt) 

4. 𝝓 = 𝑺. 𝜺. 𝝈 . 𝑻𝟒 = 𝝅. 𝑫. 𝑳. 𝜺. 𝝈 . 𝑻𝟒 = 𝟒𝟐𝟗, 𝟒𝟑𝑾     (1pt) 

II.  

1. 𝑴𝟎𝑻
= 𝝈 . 𝑻𝟒 ⇒ 𝝓 = 𝑺. 𝝈 . 𝑻𝟒  (0.5pts) 

𝝓 = 𝟒𝛑𝐑𝟐. 𝝈 . 𝑻𝟒 = 𝟒𝛑(𝟓. 𝟏𝟎−𝟐)𝟐. 𝟓, 𝟔𝟕. 𝟏𝟎−𝟖. (𝟑𝟐𝟕 + 𝟐𝟕𝟑, 𝟏𝟓)𝟒 = 𝟐𝟑𝟏, 𝟏𝑾      (1pt) 

2. 𝑴𝟏𝟐 = 𝝈 . (𝑻𝟏
𝟒  −  𝑻𝟐

𝟒)  (0.5pts) 

𝑴𝟏𝟐 = 𝟓, 𝟔𝟕. 𝟏𝟎−𝟖 . (𝟒𝟎𝟎𝟒  −  𝟑𝟎𝟎𝟒) = 𝟗𝟗𝟐, 𝟐𝟓𝑾/𝒎𝟐      (1pt) 


