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(KL) 

K1 - Remembering K3 - Applying K5 - Evaluating 

K2 - Understanding K4 - Analysing K6 - Creating 
 

Part A - Answer All Questions.                    10  x 2 = 20 Marks 

No. Question KL 

1. State the Mean Effective Pressure of an I.C Engine. K1 

2. What is cutoff ratio? And give expression to cutoff expansion ratio. K1 

3. Draw the p-V & T-s diagram for Diesel cycle. K2 

4. List the assumptions made for air standard cycles. K2 

5. Differentiate between impulse and reaction turbines.  K4 

6. Define blading efficiency. K1 

7. State the effect of clearance on work done in a reciprocating compressor. K2 

8. A single stage air compressor is required to compress air from 1bar to 5bar. The 

temperature at the start of compression is 25
0 

C.  Find the work required to drive the 

compressor. Take n = 1.3. 

K3 

9. How does humidity affect human comfort? K2 

10. Mention the requirements of comfort air conditioning. K2 

Part B - Answer All Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 

11. (a) (i) With neat sketch explain the working and principle of diesel fuel 

injector. 
8 K2 

  (ii) Sketch and explain the theoretical and actual p-V diagram for Four 

stroke SI engine.  
8 K2 

(OR) 

 (b) (i) Sketch & explain the valve and port timing diagram for SI engines.  8 K2 

  (ii) Discuss the construction and working principle of a four stroke 

diesel engine with sketch. 
8 K2 

 

12. (a)  Sketch and explain p-V and T-s diagram for the Otto cycle and 

derive the expression for air standard efficiency and mean effective 

pressure. 

16 K2 
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     (OR) 

 (b)  The compression ratio for a single cylinder engine operating on a 

dual cycle is 9. The maximum pressure in the cylinder is limited to 

60 bar. The pressure and temperature at the beginning of the cycle 

are 1 bar and 30
0
C. Heat is added during constant pressure process 

upto 4% of the stroke. Assume Cylinder diameter and stroke length 

as 250mm and 300 mm respectively.  Determine  

i. Pressure and Temperature at all salient points. 

ii. Air standard efficiency of the cycle. 

iii. Power developed if numbers of working cycles are 3 per second. 

 

 

 

 

 

 

 

16 

 

 

 

 

 

 

K3 

13. (a)  Steam enters of group of convergent- divergent nozzle at a pressure 

of 22 bar and with a temperature of 240
o
C. The exit pressure is 4 bar 

and 9% of the total heat drop is lost in friction. The mass flow rate is 

10 kg/sec and the flow up to the throat may be assumed friction less. 

Calculate, (i) the throat and exit velocities, (ii) the throat and exit 

areas. 

16 K3 

(OR) 

 (b)  The mean diameter of the blades of a single flow impulse turbine is 

2 m. The speed is 3000 rpm. The nozzle angle is 18° and the blade to 

steam speed ratio at the inlet is 0.42. The ratio of the relative 

velocity at the outlet to inlet of the blade is 0.84. The blade outlet 

angle is 3° less than the inlet angle. The steam flow rate is 7 kg/s.  

Draw the velocity diagram of the blade and calculate the power 

developed by the turbine and the axial thrust. 

 

16 K3 

14. (a)  Explain the working of single stage reciprocating air compressor. 

Also derive the expression for workdone with and without clearance 

volume of reciprocating air com 

16 K2 

   (OR) 
  

 (b)  Design a two stage double acting compressor compresses air to a 

delivery pressure of 20bar from atmospheric condition of 1 bar, 20 

C. The condition of air at the inlet of compression stroke is 0.98 

bar, 32C. Take perfect inter cooling of air between stages. The size 

of low pressure cylinder is 400 mm bore with 500mm stroke. The 
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clearance ratio of both cylinders is 0.04. Speed = 240 rpm index of 

compression = 1.33. Find power required to run the compressor and 

heat rejected in the intercooler. 

 

15. (a)  Explain the working principle of Vapour Compression Refrigeration 

System with neat sketch. 
16 K2 

   (OR)   

 (b)  Atmospheric air at 1.0132 bar has a DBT at 32
0
 C and a WBT at  

26
0
 C. Evaluate the following:  

i. Partial pressure of water vapour  

ii. Specific humidity  

iii. Dew point temperature  

iv. Relative humidity  

v. Degree of saturation  

vi. Density of air in the mixture  

vii. Density of vapour in the mixture  

viii. Enthalpy of the mixture  

16 K3 
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