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ANSWER THE QUESTION 

 

Question 1 (10 marks) 

 

A ship is driven by a natural aspirated direct injection (SI) diesel engine. The engine has 10 cylinders and 

operated on 4-stroke cycle. At engine speed of 240 rpm, it produces brake load of 39.8 kN with a torque arm 

length of 1.5 m. Cylinder bore and stroke sizes of the engine is 415 mm and 500 mm, respectively. During the 

operation, the engine consumes 10 liters of diesel fuel within 1 minute and 23 seconds. Assume the fuel density 

is 0.85 kg/liter and the lower calorific value of the fuel is 43000 kJ/kg. Calculate:  

 

a) The brake power, [kW]. 

b) The brake mean effective pressure, [bar].  

c) The brake specific fuel consumption, [kg/kW.hr].  

d) The brake thermal efficiency, [%]. 

 

 

 

 

Question 2 (10 marks) 

 

An air conditioning system working on the ideal vapour compression cycle uses refrigerant-134a as the working 

fluid. The refrigerant at a rate of 0.06 kg/s that is dry saturated enters the compressor at 2.3444 bar and there is 

3.86 K under-cooling of refrigerant in the condenser at 10 bar. Calculate: 

 

a) Sketch T-s and p-h diagrams. 

b) the power required to drive the compressor, [kW] 

c) the refrigerating effect, [kW] 

d) Coefficient of performance (COP). 
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