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1.a)
A Pelton turbine is required to develop 9000 KW when working under a head of 300 m.  The impeller may rotate at 500 revolutions per minute.  Assuming the jet ratio as 10 and overall efficiency of 85%.  Calculate the following:

(i) quantity of water used

(ii) diameter of the wheel

(iii) number of jets, and

(iv) number and size of bucket-vanes on the runner.




   b)
Define:


(i) hydraulic efficiency.

(ii) Mechanical efficiency

Overall efficiency of a turbine.
2.a)
Derive an expression for specific speed of a Turbine.




b)
A Kaplan turbine is to develop 20 MW of power working against 25 m head.  Overall efficiency = 80%.  Assuming a speed ratio of 2, flow ratio of -.6, diameter of the boss equal to 0.35 times the diameter of the runner, calculate the diameter, speed and specific speed of the turbine.


3.a)
What is a centrifugal pump and why  is it called so?


 

   b) 
With a neat sketch explain the components of centrifugal pump?

4.
The piston of a  single acting reciprocating pump has a diameter of 150mm and stroke length of 300mm. The center of the pump is 4m above the water level in the sump and 20m below the water level in the elevated water tank. Both the suction and delivery pipe has the same diameter of 100mm and are 5m and 30m long respectively. If the pump is working at 32 r.p.m find:

a. The pressure heads on the piston at the beginning, middle and end of both suction and delivery strokes?



 

b. The power required to drive the pump?


  


Take atmospheric pressure as 10.3 m of water.   

5.
What is a thermodynamic cycle?

Does IC engines operate on thermodynamic cycle? Comment on the statement.

What is a Rankine Cycle? Draw P-V, T-
[image: image1.wmf]f

 diagrams and explain the different processes.
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6.
What is the necessity of a carburettor? Sketch and describe briefly the working of a simple carburettor. With the aid of P-V and T-S diagrams, explain the Otto cycle showing the processes during which heat is supplied and rejected.

7.a)
What is the difference between forced circulation and natural circulation  boilers ? Give examples of each type ?








   b)
Discuss briefly the difference between high pressure and low pressure boilers 

8.a)
Why are "constant pressure gas turbines" so called?               

   b) 
Explain briefly the working of different types of constant 

pressure gas turbines.        
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1.a)
Explain the governing of a turbine using a neat sketch.




b)
A power house is equipped with two water turbines each developing 2100 KW when running at 240 rpm under a maximum head of 23.4 m.  Calculate the specific speed of the turbine, the suitable type of turbine and its runner, approximate inlet diameter of runner for the speed ratio of 0.8.

2.a)
Prove that for the maximum hydraulic efficiency of a Pelton turbine, the peripheral velocity of the wheel is equal to half the velocity of jet of water at inlet.


b)
The hub diameter of a Kaplan turbine, working under a head of 12 m, is 0.35 times the diameter of the runner.  The turbine is running at 100 r.p.m.  If the vane angle of the extreme edge of the runner at the outlet is 150 and flow ratio 0.6, find:



(i) Diameter of the runner

(ii)Diameter of the boss, and

(iii)Discharge through the runner.


3.a)
How does a centrifugal pump work?



          

   b) 
With neat sketches explain the classifications of centrifugal pump based 

on the type of casing?


4.
The diameter and stroke length of a single acting reciprocating pump are 70mm and 150mm respectively. The sump is 3m below the pump . The suction pipe is 5m long and 30mm in diameter. It delivers water to a tank12m above the pump through a 30mm diameter and 15m long pipe. If separation occurs at 70kN/m2 below atmospheric pressure, find the maximum speed at which the pump may be operated without separation? 

5.
What are the essential differences between Carnot and Rankine steam engine cycles? What are the two general categories of combustion engines. How do they differ in principle? What is meant by ‘valve timing diagram’? What useful information does it give?

6.
Discuss why Carnot cycle is not a practical cycle

Explain the process of scavenging in two-stroke engine.

Under what situation, two-stroke cycle engine is preferred to four-stroke cycle engine.
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7.a)
What are the essentials of a good steam boiler?





   b)
Explain the working principle of a simple vertical boiler with the help of a neat sketch.

8.a)
Discuss the relative advantages and disadvantages of  reciprocating I.C engines and gas engines.                            

   b) 
With the aid of a schematic diagram, explain the working of a simple closed cycle 
gas turbine.                                              
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1.a)
The water available to a power house is 3.0 m3/S and the total head from the reservoir to the nozzle is 250 m.  There are three Pelton wheels of two jets each.  All the six jets have the same diameter and are supplied with water from a single pipe of length 500 m.  The efficiency of power transmission through the pipe is 90% and the overall efficiency of the turbine is 85%.  The CV for each nozzle is 0.95 and Darcy-Weisbach friction factor f = 0.02.  Determine:

(i) the power developed

(ii) diameter of jet, and

(iii) diameter of the pipe.








b) Define unit quantities of a turbine.

2.a)
Classify hydraulic turbines.








b)
A turbine develops 7350 KW when running at 200 rpm.  The head on the turbine is 40m.  If the head on the turbine is reduced to 25 m, determine the speed and power developed by the turbine.


3.a)
With a neat sketch explain the working principle of reciprocating pump?


   b)
What are the component parts of reciprocating pump?


4.
A single acting reciprocating pump has a piston of 200 mm in diameter and stroke of 450mm. It is used to raise water to a height of 17m. Take the length of the delivery pipe as 35m. If separation occurs at 2.5m of water absolute, find the speed at which the pump can be run without separation on delivery side if :
a) A 10 cm delivery pipe runs from the  pump first horizontally

 and then vertically 






 

  

b)  First rises vertically and then horizontally ?


5.
What is an internal combustion engine? How are they classified?

 Describe the operating principle of a 4-stroke petrol engine. Draw the indicator  

 diagram.

6.
What are the normal ranges of compression ratios for the SI and CI engines?

Describe the main parts of an IC engine

With the help of P-V diagram and T-
[image: image2.wmf]f

  diagram explain Otto cycle, clearly showing the processes during which heat is supplied and rejected.
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7.a)
Explain with the help of a neat sketch ,the construction and working of Cochran boiler.

   b)
Explain with the help of a neat sketch ,the construction and working of Cornish boiler.

8.a)
Compare the working processes in reciprocating I.C engines  and gas turbines.                                                                     

   b) 
"Closed cycle gas turbine plants are akin to steam turbine  plants." Discuss.                                                                    
- - -
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1.a)
A Pelton wheel 2.5 m diameter operates under the following conditions:


Net available head



= 300 m


Speed





= 300 rpm


Coefficient of velocity of jet


= 0.98


Blade friction coefficient


= 0.95


Angle of deflection



= 1650 


Diameter of jet



= 20 cm


Mechanical efficiency



= 0.95


Determine:
(i)
the power developed




(ii)
hydraulic efficiency




(iii)
specific speed







   b)
Define the following:

(i) coefficient of velocity (ii) speed ratio (iii) jet ratio (iv) flow ratio.

2.a)
Explain the performance and characteristic curves of Francis turbine.


b)
A Pelton wheel is having a mean bucket diameter of 1.0 m and is running at    1000 r.p.m.  The net head on the Pelton wheel is 700 m.  If the side clearance angle is 150 and the discharge through the nozzle is 0.1 m3/S, find (i) Power available at the nozzle, and (ii) hydraulic efficiency of the turbine.

3.
What are the different classifications of reciprocating and centrifugal pumps? Describe each briefly?
4.
A double acting reciprocating pump has a bore of 15cm and stroke of 30 cm. The suction pipe has a diameter of 10cm and is fitted with an air vessel. Find the rate of flow into and from the air vessel when the crank makes an angle of 30o, 90o, and 120o with the inner dead centre. The speed is 120 r.p.m and the plunger has simple harmonic motion?
5.
What are the differences between an I.C. engine and steam engine?

What are the important applications of I.C.engines?

The efficiency of an Otto cycle is 60 % and 
[image: image3.wmf]g

=1.5. What is the compression ratio?
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6.
How does the compression ratio affect engine performance? 

Explain the terms: octane number and cetane number.

What is modified Rankine cycle?  What are the methods for increasing the thermal efficiency of a Rankine cycle?

7.a)
Explain the working principle of a Lancashire boiler with the help of a neat diagram.


   b)
Explain the working principle of a Scotch boiler with the help of a neat diagram.

8.a)
Enumerate the advantages and disadvantages of gas turbines.

   b) 
With the aid of a schematic diagram explain the working of a  

          
open cycle gas turbine.       
- - -
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