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Internal Assessment Test 2 -Dec. 2022 

Sub: Turbomachines Sub Code: 18ME54 Branch: Mech 

Date: 03.12.2022 Duration: 90 min’s Max Marks: 50 Sem/Sec: V/A OBE 
Answer All the Questions 

 MARKS CO RBT 

1 Derive alternate form of Euler’s turbine equation and explain the significance of each energy 
component. 

 
[10] CO2 L3 

2  For an inlet blade angle of 45º, blade speed at exit is twice of that at inlet and inlet whirl velocity 
of zero, prove that 𝑅 = (2 + 𝑐𝑜t𝛽!)/4 for a radial outward flow turbine, where R is the degree 
of reaction and 𝛽! is blade exit angle. 
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  3 

 
Derive the theoretical Head- Capacity (H-Q) relation in case of radial flow pump (Centrifugal), 
H = 𝑢!! −

"!!.$.%&'(!
)!

, where, 𝛽!= discharge blade angle with respect to tangential direction. 
Explain the effect of discharge angle on it. 
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 4 Define the terms Degree of reaction (R) and utilization factor 𝜖. 
 

[5] CO2 L2 

 5  Draw the inlet and exit velocity triangles for an axial flow machine for the following cases. 
(i) R < 0.   (ii) R = 1    (iii) R > 1. 

[15] CO2 L2 
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Solutions key 
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3. Theoritical Head – Capacity relationship 

 

 
 
 
 
 
 
 



 

 

 

 
 
 
 

 
 
4. Degree of reaction:   
 

 
 
 
Utilisation factor: 

 
 
 



 

 

 
5.   

R = 1 
 

 
 

R < 0 

 
R > 1 

 

 
 


