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Date: 04 / 11 / 2016 Duration: 90 mins Max Marks:  50 Sem: V Branch: Mechanical 

Answer any ONE full question from PART – A  

Answer all questions from PART – B 

 

PART - A 
Marks 

OBE 

CO RBT 

1.(a) Explain with a neat sketch how a steam turbine is compounded for pressure.  [07] CO3 L4 

(b) A steam jet enters a row of blades with a velocity of 375m/s at an angle of 20 ̊

with the direction of motion of moving blades. If the blade speed is 165m/s, 

find the suitable inlet and outlet blade angles, assuming that there is no thrust 

on the blades. The relative velocity of steam passing over the blades is 

reduced by 15%. Also determine power developed per kg of steam flowing 

over the blades per second. FA= 0, Vf1= Vf2.    

 

 [13] CO4 L3, 

L4 

2. (a)  With a neat sketch explain the working of Pelton wheel. 

 

[07] 

 

CO3 L4 

   (b) The following data pertains to a vertical shaft inward flow reaction turbine. Net 

head = 24.5m, discharge through turbine = 10.5m3/s, speed of turbine = 225rpm, 

inlet angle of runner vane = 115̊, velocity of flow at inlet = 6.5m/s, velocity with 

which the water enters the draft tube without swirl = 6m/s, discharge velocity 

from exit of draft tube = 2.5m/s, the mean height of runner entry surface = 1.5m, 

the mean height of entrance to the draft tube = 1.2m, hydraulic efficiency = 

90%. Determine :- i) Dia of runner at entry surface, 

ii) Pressure head at entry to the runner and entrance to draft tube. 

Frictional loss in runner is 0.9m and that of draft tube is 0.6m of water. 

 

PART - B 

 

[13] 

 

CO4 L3, 

L4 

3  Derive a condition for max blade efficiency for a Parson turbine (50% reaction 

turbine) 

 

[10] CO3 L4 

 4. The blade speed of a single ring impulse blading is 250m/s and the nozzle angle 

is 20̊. The heat drop is 550KJ/kg and nozzle efficiency is 0.85. The blade 

discharge angle is 30̊ and the machine develops 30kW when consuming 360kg 

of steam per hour. Draw the velocity diagram and calculate:- 

1) Axial thrust on the blading, 2) The heat equivalent per kg of steam friction of 

the blade.  

 

[12] CO4 L3, 

L4 

5. With a neat sketch, explain the parts of a Kaplan Turbine     

                                                            

  [08] CO3 L4 
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CO1: 
Define and classify turbo machines by 

contrasting the design and performance. 
3 - - - - - - - - - - 2 

CO2: 

Understand the fluid mechanics 

responsible for limits of turbo-

machinery operability and stability, 

particularly stall, surge, cavitation and 

choke.   

3 3 1 - - - - - - - - 2 

CO3: 

Explain the operations of various turbo-

machine applications such as 

compressors, turbines, and pumps with 

the aid of thermodynamic equations and 

velocity triangles. 

3 3 1 - - - - - - - - - 

CO4: 

Apply the concept of velocity triangles 

to quantitatively evaluate the 

performance of turbo-machines using 

graphical and analytical methods  

3 3 - - - - - - - - - - 

 

Cognitive level KEYWORDS 

L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.  

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend  

L3 
Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify, 

experiment, discover.  

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.  

L5 
Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support, 

conclude, compare, summarize.  

 

 

PO1 - Engineering knowledge; PO2 - Problem analysis; PO3 - Design/development of solutions; 

PO4 - Conduct investigations of complex problems; PO5 - Modern tool usage; PO6 - The Engineer and society; PO7- 

Environment and sustainability; PO8 – Ethics; PO9 - Individual and team work; 

PO10 - Communication; PO11 - Project management and finance; PO12 - Life-long learning 
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PART-A 

 1. A) Explain with a neat sketch how a steam turbine is compounded for pressure. 

 

 
 

 

 

 

 

 

 



1. B) A steam jet enters a row of blades with a velocity of 375m/s at an angle of 20 ̊with the direction of 

motion of moving blades. If the blade speed is 165m/s,find the suitable inlet and outlet blade angles, 

assuming that there is no thrust onthe blades. The relative velocity of steam passing over the blades is 

reduced by 15%. Also determine power developed per kg of steam flowing over the blades per second. 

FA= 0, Vf1= Vf2.   

 

 
 

2. A) With a neat sketch explain the working of Pelton wheel. 

 
 

 



 

 
 

2. B) The following data pertains to a vertical shaft inward flow reaction turbine. Net head = 24.5m, 

discharge through turbine = 10.5m
3
/s, speed of turbine = 225rpm, inlet angle of runner vane = 115 ̊, 

velocity of flow at inlet = 6.5m/s, velocity with which the water enters the draft tube without swirl = 

6m/s, discharge velocity from exit of draft tube = 2.5m/s, the mean height of runner entry surface = 

1.5m, the mean height of entrance to the draft tube = 1.2m, hydraulic efficiency = 90%. Determine :- i) 

Dia of runner at entry surface, ii) Pressure head at entry to the runner and entrance to draft tube. 

Frictional loss in runner is 0.9m and that of draft tube is 0.6m of water. 

 

 

 

 

 

 

 



      

 
 

 

 

 

 

 

 

 

 

 

 

 



PART- B 

3. Derive a condition for max blade efficiency for a Parson turbine (50% reaction turbine) 

                  
 

            



4. The blade speed of a single ring impulse blading is 250m/s and the nozzle angle is 20.̊ The heat drop 

is 550KJ/kg and nozzle efficiency is 0.85. The blade discharge angle is 30 ̊ and the machine develops 

30kW when consuming 360kg of steam per hour. Draw the velocity diagram and calculate:- 

1) Axial thrust on the blading, 2) The heat equivalent per kg of steam friction of the blade. 

  
 

5. With a neat sketch, explain the parts of a Kaplan Turbine     

 



 
 

 

 

 

 

 

 

 


