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(Use of standard Thermodynamic tables, Mollier diagram, Psychrometric chart and

10.

Refrigerant property tables permitted)
» Answer ALL questions.

PART A —(10x2 =20 marké)
What is relative efficiency of a gas power cycle?
Draw the actual p-V diagram for Otto cycle. -
What do you understand by stoichiometric air fuel ratio?

List out any two desirable characteristic of combustion chamber for S.I engines
to avoid knock.

What do you mean By a supersatﬁrated flow?

Name the methods used in reducing the speed of the turbine rotor.

State the conditions which lower the volumetric efﬁciehcy of air compressor.
What is the need for clearance volume in reciprocating air compressors?

Differentiate between vapour compression and vapour absorption refrigeration
system.

Why ammonia is not used in comfort air-conditioning and in domestic
refrigeration?




[image: image2.png]11.

12.

13.

14.

(a)

(b)

(a)

(b)

(a}

~(b)

(a)

PART B — (5 x 16 = 80 marks)

The minimum pressure and temperature in an Otto cycle are
100 kPa and 300 K. The amount of heat added to the air per cycle is

1500 kd/kg (i) Determine the pressures and temperatures at all points of

the air standard Otto cycle. (ii) Also calculate the specific work and
thermal efficiency of the cycle for a compression ratio of 8:1. Assume for
air: ¢, =0.717kd/kg - K; y=1.4.

" Or

Air enters the compressor of a gas turbine plant operating on Brayton
cycle at 1 bar, 300 K . The pressure ratio in the cycle is 6. IfW, =2.5 W,

where Wrand W, are the turbine and compressor work respectively,
calculate the maximum temperature and the cycle efficiency.

(i) With a neat sketch, explain the working prlnmple of any one

ignition system used in petrol engines. (8)
(ii) Explain the function of an evaporative, cooling system with
air cooled condenser : (8)

Or

The compression curve on the indicator diagram for a gas engine follows
the law pV'? =constant. At two points on the curve at 1, stroke and
3, stroke the pressures are 1.4 bar and 3.6 bar respectively. Determine

the compressor ratio of the engine. Calculate the thermal efficiency and
the gas consumption per I.P hour, if the relative efficiency is 0.4 and gas

has the calorific value of 18800 kJ/m?.

The velocity of steam exiting the nozzle of the impulse stage of a turbine
15400 m/s. The blades operate close to the maximum blading efficiency.

The nozzle angle is 20°. Considering equiangular blades and neglecting
blade friction, calculate for a steam flow of0.6 kg/s , the diagram power

and the diagram efficiency.
Or

In a steam nozzle, the steam expands from 4 bar to 1 bar. The initial
velocity is 60 m/sec and the initial temperature is 473 K Determine the

exit velocity if the nozzle efficiency is 92 %.

A single-acting two-stage reciprocating air compressor with complete
intercooling delivers 10.5 kg/min of air at 16 bar. The suction occurs at
1 bar and 300 K. The compression and expansion processes are
reversible, polytropic index n =1.3. Calculate: '

(i)  The power required to drive the compressor
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(b)
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.(i1) The isothermal efficiency

(i11) The free air delivery

(iv) The heat transferred in intercooler. The compressor runs. at
440 rpm, ‘

(v) If the clearance ratios for L.P and H.P cylinders are 0.04 and 0.06
respectively, calculate the swept and clearance volumes for each
cylinder.

Or

A single-stage single acting air compressor delivers 0.6 kg of air per
minute at 6 bar. The temperature and pressure at the end of suction
stroke are 303 K and 1 bar. The bore and stroke of the compressor are

100 mm and 150 mm respectively. The clearance is 3% of the swept
volume. Assuming the index of compression and expansion to be 1.3, find:
(1) Volumetric efficiency of the compressor

(ii) Power required if the mechanical efficiency is 85 % and speed of the
compressor in rpm.

A refrigerating machine is required to produce i.e., at 0°C from water at
20°C. The machine has a condenser temperature of 298 K while the
evaporator temperature is 268 K. The relative efficiency of the machine is
50 % and 6 kg of Freon-12 refrigerant is circulated through the system
per minute. The refrigerant enters the compressor with a dryness
fraction of 0.6. Specific heat of water is 4.187 kd/kg —~Kand the latent

heat of ice is335 kd/kg . Calculate the amount of ice produced on 24
hours. ' '

Or
Explain the following unitary type central air conditioning system:
(1) Induction units

(i) All-air high velocity systems.
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