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1) Steady-state  temperature distribution in a one-dimensional wall of thermal conductivity  

50 W/m.K and thickness 50 mm is observed to be  

 2T(x) a bx    

 where   0 0 2a 200 C,b 200 C / m andx    is in meters and T is in 0C . 

(a) What is the heat generation rate q  in the wall ? 

(b) Determine heat fluxes at the two wall faces. 
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2)A house has a composite wall of wood, fiberglass insulation, and plaster board, as indicated 

in the sketch. On a cold winter day, the convection heat transfer coefficients are  

2

0h 60W / m .K   and 
2

ih 30W / m .K . The total wall surface area is 350 m2. 

 

 

 
 

 

 

Determine the total heat flux through the wall. 

Solution 

 

 
 



 

3) A pipeline, used for the transport of crude oil, is buried in the earth such that its centerline 

is a distance of 3 m below the surface. The pipe has an outer diameter of 1 m and is 

insulated with a layer of cellular glass 200 mm thick. What is the heat loss per unit length 

of pipe when heated oil at 110° C flows through the pipe and the surface of the earth is at a 

temperature of 10° C? 

 
 

Solution 

 

  

 

 



4) In a manufacturing process, a transparent film is being bonded to a substrate as shown in 

the sketch. 

 

 

To cure the bond at a temperature 0T  , a radiant source is used to provide a heat flux  

" 2

0q (W / m )  , all of which is absorbed at the bonded surface. The back of the substrate is 

maintained at 1T   while the free surface of the film is exposed to air at T   and a 

convection heat transfer coefficient h. Calculate the heat flux 
" 2

0q (W / m )  required to 

maintain the bonded surface at 
0

0T 60 C  . 

Solution

 



 

 

 


