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Exercice 01 (7pts)  

1. La résistance thermique des murs : 

𝑹𝒎 =
𝒆

𝝀 𝑺
  (0.5pts)           𝑹𝒎 =

𝟎.𝟎𝟓

𝟎,𝟏𝟓  .𝟓𝟎
= 𝟔𝟕. 𝟏𝟎ି𝟒 °𝐂/𝑾  (1pt) 

2. Le flux thermique : 𝚽 =
𝐓𝑷𝟏ି𝑻𝑷𝟐

𝑹𝒎
       (0.5pts)     𝚽 =

𝟏𝟖ି𝟓

𝟔𝟕 .𝟏𝟎ష𝟒
= 𝟏𝟗𝟓𝟎 𝑾 (1pt) 

3. La nouvelle résistance thermique :  

𝑹 = 𝑹𝒎 +
𝒆𝒑𝒐𝒍

𝝀𝒑𝒐𝒍𝑺
+

𝒆𝒑

𝝀𝒑𝑺
         (1pt) 

𝑹 = 𝟔𝟕. 𝟏𝟎ି𝟒 +
𝟎, 𝟏𝟐

𝟎, 𝟎𝟒𝟓 .  𝟓𝟎
+

𝟎, 𝟎𝟐

𝟎, 𝟑𝟓 .  𝟓𝟎
= 𝟔𝟕. 𝟏𝟎ି𝟒 + 𝟓𝟑, 𝟑𝟑 . 𝟏𝟎ି𝟑 + 𝟏𝟏, 𝟒𝟑 . 𝟏𝟎ି𝟒 

𝐑 = 𝟎, 𝟎𝟔𝟏𝟐 °𝐂/𝑾 (1pt) 

4. Le nouveau flux thermique : 𝚽´ =
𝐓𝑷𝟏ି𝑻𝑷𝟐

𝑹
=

𝟏𝟖ି𝟓

𝟔𝟏𝟐 .𝟏𝟎ష𝟒
= 𝟐𝟏𝟐, 𝟒𝟐 𝑾 (1pt) 

5. Conclusion : L´isolation permet de diminuer le flux de chaleur à travers le 

mur.  (1pt) 

Exercice 02 (3pts) 

1. Le nombre de Biot : 𝐁𝐢 =
𝐡

 𝐝

𝟐

𝛌
 (0.25pts) 𝐁𝐢 =

𝐡
𝐝

𝟐

𝛌
=

𝟐𝟎
𝟎.𝟎𝟏𝟐

𝟐

𝟒𝟎
= 𝟎, 𝟎𝟎𝟑 < 𝟎, 𝟏 (0.25pts) 

2. Bilan d’énergie autour du corps : 

𝝆 𝑪 𝑽 
𝒅𝑻

𝒅𝒕
=- h . S (𝑻 − 𝑻ஶ)   (0.25pts)          

𝒅𝑻

(𝑻ି𝑻ಮ)
= - 

𝒉 .𝑺

𝝆 𝑪 𝑽
  𝒅𝒕              (0.25pts) 

𝑳𝒏(𝑻 − 𝑻ஶ)|
𝑻𝒊

𝑻𝒇= ቀ− 
𝒉 .𝑺

𝝆 𝑪 𝑽
ቁ  𝒕|

𝟎

𝒕𝒇     (0.25pts)     𝑳𝒏 ቂ
𝑻𝒇ି𝑻ಮ

𝑻𝒊ି𝑻ಮ
ቃ = - 

𝒉 .𝑺

𝝆 𝑪 𝑽
  𝒕𝒇  (0.25pts) 

 𝒕𝒇 = - 
𝝆 𝑪 𝑽

𝒉 .𝑺
 𝑳𝒏 ቂ

𝑻𝒇ି𝑻ಮ

𝑻𝒊ି𝑻ಮ
ቃ      (0.25pts)    𝒕𝒇 = - 

𝝆 𝑪  
𝟒

𝟑
𝛑ቀ

𝒅

𝟐
ቁ

𝟑

𝒉 𝟒𝝅ቀ
𝒅

𝟐
ቁ

𝟐 𝑳𝒏 ቂ
𝑻𝒇ି𝑻ಮ

𝑻𝒊ି𝑻ಮ
ቃ  (0.25pts) 

𝒕𝒇 = - 
𝟕𝟖𝟎𝟎. 𝟔𝟎𝟎.  

𝟒
𝟑

𝛑 ቀ
𝟎, 𝟎𝟏𝟐

𝟐
ቁ

𝟑

𝟐𝟎. 𝟒𝝅 ቀ
𝟎, 𝟎𝟏𝟐

𝟐
ቁ

𝟐 𝑳𝒏 ൤
𝟒𝟎𝟎 − 𝟑𝟐𝟓

𝟏𝟏𝟓𝟎 − 𝟑𝟐𝟓
൨   

𝒕𝒇 = - 𝟒𝟔𝟖. 𝑳𝒏 ቂ
𝟕𝟓

𝟖𝟐𝟓
ቃ = 𝟏𝟏𝟐𝟐 𝒔 = 𝟏𝟗 𝒎𝒊𝒏     (1pt) 


