
Fluid Mechanics Questions 
Shell & Tube 

Q1: 
What area would you use for Ai in  in a shell and tube heat exchanger?  
 (Di = inner tube diameter; L = tube length; Deq = equivalent diameter; NT = total number of 
tubes) 

a.  

b.  

c.  

d.  

e.  

 
Q2:  
In a parallel-flow heat exchanger, hot air flows through the inner tubes and cold water flows 
through the annular side as shown below. If the mass flow rates of the hot air and the cold 
water are the same, which fluid will experience the largest temperature change? 

 
a. Hot air   
b. Cold water   
c. Both experience the same temperature change   

 
Because... 

a. Of flow arrangement   
b. Both fluids have the same mass flow rate, but CP,air < CP,water   
c. Both fluids have the same mass flow rate, but CP,air > CP,water   
d. Both fluids have the same mass flow rate and the same heat capacity   
e. Air will lost heat at a faster rate than the water will gain heat   
f. Water will gain heat at a faster rate than the air will lost heat   

 
 
Q3: 
For the following arrangement of a shell & tube heat exchanger what types of flows are 
occurring in regions A, B, and C (identified by red circles)? 



 
  

 Counter Flow Cross Flow Parallel Flow 
A    
B    
C    

 
Q4: 
To remove heat at the highest possible rate from a hot tube placed in a duct with cold flow 
which setup would you choose, assuming flow rate is the same in each case? 

 
 

a. Setup (2) because it will provide the lowest fluid velocity passing over the duct 
b. Setup (1) because it offers a balance between velocity and pressure drop passing over 

the duct 
c. Setup (3) because it will offer the highest possible fluid velocity passing over the duct 
d. All setups will give the same rate of heat transfer because flow rate is the same in each 

case 
 
Q5:  
If there is no insulation between the outer pipe and the surroundings (surrounding 
temperature is Ts and Ts < Tc,in ) which arrangement below will provide the highest heat 
transfer rate from the hot to the cold fluid? 

 



a. Arrangement a) because arrangement b) will lose more heat than arrangement a) to 
the surroundings 

b. Arrangement b) because arrangement a) will lose more heat than arrangement b) to 
the surroundings 

c. Either arrangement will provide the same heat transfer because surrounding 
temperature is fixed 

 


