
Int. To Heat Transfer (ME 411)  Quiz 4 July 25, 2005 
Name:   (1 Hour) 

If solutions involve an iterative process multiple iterations are not necessary. 
 
Problem 1 (10 points): Nitrogen gas at atmospheric pressure and bulk inlet temperature of 
27°C is heated in a tube with inner diameter of 2.5 cm at a constant surface temperature of 
100°C. The bulk average velocity is 1.2 m/s and the tube is 1.5m long. Determine the net 
heat transfer rate to the nitrogen. 
 

 

 
 

Problem 2 (10 points): One side of a plate of dimensions 6x6x0.01m receives radiant heat 
flux from the sun of 1100 w/m2. Assuming that 95 w/m2 is conducted from the opposite side 
of the plate, estimate the mid surface temperature of the plate if the atmospheric air is at 
T∞=20°C, and the plate is  

(a) vertical, (10 points) 
(b) (Bonus) inclined θ=45°. (3 points) 

 
 

V=1.2 m/s 

1.5m














