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10.

(Use of Steam Tables, Psychrometric Charts and Heat Transfer Data Book are
Permitted).

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
What are the differences between point and path functions?
Draw the Carnot cycle on PV and TS diagrams.
State any four applications of IC Engines.

What are the methods available to improve the thermal efficiency of gas
turbine cycle?

Name any two mountings and aecessories used in boilers.
Define ‘Dry saturated steam’ and ‘Super heated steam’.
‘What is meant by perfect and imperfect intercooling in compressors?

What is the difference between dry bulb temperature and dew point
temperature?

State the basic laws of conduction, convection and radiation heat transfer.

What is meant by ‘fin efficiency’?
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PART B — (5 x 16 = 80 marks)
In a cyclic process, heat transfers are +14.7 kd, —25.2 kd, —3.56 ]
and +31. 5 kJ. What is the network for the cyclic process? [

A certain quantity of a perfect gas is heated in a reversit
isothermal process from 1 bar to 10 bar. During this process t

- temperature is 40°C. Find the work done per kg of air, change

enthalpy and entropy. Take ¢, =1.0 kd/kg. K and R=287 J/kgK.
(]

Or

A cyclic heat engine operates between 800° C and a si
temperature of 30° C. What is the least rate of heat rejection f
KW network output of the engine?

One kg of air at a pressure of 7 bar and a temperature of 363
undergoes a reversible polytropic process pv! = constant. The fi

pressure is 1.4 bar. Calculate the final temperature of air, change
entropy, work done and heat transfer. Take y=1.4 @

R=0.287 kd/kgK. (

Write the differences between four stroke and two stroke cy
engines.

Explain the working principle of four stroke 81 engine with a n
sketch. (

Or
Derive an expression for the ideal efficiency of Otto cycle.

A gas turbine set takes in air at 27°C and 1 bar. The pressure r:
is 4. Maximum temperature of the cycle is 560° C. The efficienc;
the compressor and turbine are 0.83 and 0.85 respectively. Find
overall efficiency if the regenerator effectiveness is 0.75. {

Draw the layout diagram of a steam power plant and explain its work
principle. l

@

Or

Draw the Rankine cycle on h-s and T-S diagrams for superhes
steam.

(ii) Explain the working principle of La-Mont Boiler with a neat gke
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(i) A single stage reciprocating air compressor is required to compre
80 m® of air from 1 bar to 8 bar at 22° C. Find the work done
compressor, if compression of air is (1) isothermal, (2) isentro)
with y=1.4, (3) polytropic process with n=1.25. w

(i) Explain the working principle of centrifugal compressor with a ne
sketch, [&

Or

(i) Draw the vapour compression cycle with sub cooling of Refrigexja
on T-8 and P-h diagrams. 1

(i) Draw the diagram of winter air conditioning system and explain t
function of components. (]

A wire of 6.5 mm diameter at a temperature of 60° C is to be insulated
a material having K = 0.174 W/mK. Convection heat transfer coefficie
(h) = 8.72 Wim? K. The ambient temiperature is 20° C. For maximu
heat loss, what is the minimum thickness of insulation and heat loss §
metre length? Also find the increase in the heat dissipation

percentage. (1

Or

In a straight tube of 60 mm diameter, water is flowing at a velocity
12 m/s. The tube surface temperature is maintained at 70° C and t
flowing water is heated from the inlet temperature 15° C to an out]
temperature of 45° C. Taking the physical properties of water at its me
bulk temperature, calculate the following :

(i)  The heat transfer coefficient
(i) The heat transferred and
(iii) The length of the tube. {1




