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1 ME-342 Introduction to Turbomachinery 2025 
popup quiz 

Grade                           /25 

Problem 1 
Match the definitions with lines (2 pt) 
 

Minor loss   •  • Due to viscos effect •  •  

Major loss •  • Due to various pipe 
components 

•  •  

 
 
 
 
 
 
Problem 2 
Complete the velocity equation between relative (W), rotational (U) and absolute (V) velocities for 
turbomachinery (2 pt) 
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Problem 3 
An air system has a bladed rotor of 30 cm outside diameter and 25 cm inside diameter. The height of 
each rotor blade is constant at 2.5 cm from blade inlet to outlet. The flowrate is steady, on a time-average 
basis, at 0.1 m3/s and the absolute velocity of the air at blade inlet, V1, is radial. The blade discharge 
angle is 30° from the tangential direction as shown in the figure. The rotor rotates at a constant speed of 
1725 rpm. Air density is ⍴ = 1.2 kg/m3, the only torque we consider is the driving shaft torque.  
 

 
 
3.1 Find the rotational velocity at r1 and r2 (2 pt).  

 
 
 
 
 

 
 
 

3.2 Compute the relative velocity magnitude at r2 (3 pt). 
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3.3 Draw the velocity triangle at r2 (3 pt).  
 
 
 
 
 
 
 
 
 
 
 
 

3.4 Is this system turbine or pump (1pt), explain why (2 pt). 
 
the system is pump  
the tangential velocity of absolute velocity $V_{\theta 2}$ is in the same direction of the rotational velocity 
$U_2$. (Note that because the inlet tangential velocity is zero, only the direction of tangential velocity is 
important in this situation) 
 
 
 
 
 
 
3.5 Compute the shaft power of the system (3 pt). 
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Problem 4 
The “Y” joint splits the pipe flow into equal amounts Q/2, which exit, as shown, at a distance R0 from the 
axis. Neglect gravity and friction. Find an expression for the torque Tshaft about the x-axis required to 
keep the system rotating at angular velocity Ω. 

 
 
The following are the answers from ChatGPT and Claude.  
 
4.1 Which answer do you think is correct? (2pt) 

� ChatGPT 

� Claude 

� None of them 
 
4.2 What is your answer and why? (5pt) 
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ChatGPT 
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Claude 
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