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- PART B— (5 x 16 = 80 marks) .

me of a diesel engine working on dual cycle is 0.0053 m3
 volume is 0.00035 m?. The maximum pressure is 65 bar,
ends at 5 per cent of the stroke. The temperature and
of the compression are 80°C and 0.9 bar, Determine
efficiency of the cycle. Take for air = 1.4 (16)

Or

nt working on the Brayton cycle the air at the inlet is
The pressure ratio is 6.25 and the maximum
°C, The turbine and compressor efficiencies are each
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In a stage of impulse reaction turbine operating with 50% degree of
reaction, the blades are identical in shape. The outlet angle of the moving
blade is 19° and the absolute discharge velocity of steam is 100 m/s in the
direction 70° to the motion of the blades. If the rate of flow through the
turbine is 15000 kg/hr, calculate the power developed by the turbine. (16)

The free air delivery of a single cylinder, single stage reciprocating air
compressor is 2.5 m%min. The ambient air is at STP condition.
The delivery pressure is at 7 bar. The clearance volume is 5 percent of
stroke volume. Both compression and expansion are according to the
law PV'* = constant. Stroke length is 20% more than that of the bore.
Compressor runs at 150 rpm. Determine the mass of air per second,
indicated power, indicated mean effective pressure, bore and stroke of

cylinder. (16)
Or |

Explain the construction and working principle of centrifugal compressor

and axial flow compressor with neat sketches. (16)

A food storage locker requires a refrigeration capacity of 50 kW. It works
between a condenser temperature of 35°C and an evaporator temperature
of —10°C. The refrigerant is ammonia. It is sub-cooled by 5°C before
entering the expansion valve by the dry saturated vapour leaving the
evaporator. Assuming a single cylinder, single-acting compressor
operating: at 1000 r.p.m. with stroke equal to 1.2 times the bore.
Determine :

() The power required, and
(ii) The cylinder dimensions. (16)

Or
(1) Explain centralized air-conditioning system with a neat sketch. (8)

(ii) 100 m? of air per minute at 15°C DBT 80% RH is heated until its
temperature is 22°C. Calculate heat added to air per minute, RH of
the heated air and wet bulb temperature of the heated air. 8
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