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Note: (i) Answer all Question in a sequence

(ii) Assume suitable value if required
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(iv) Answer Every Question on a fresh page
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One kg of air at a pressure of 8 bar and a temperature of 100 0 C undergoes a

reversible polytropic process following the law pv 1.2 := C. If the final pressure is

1.8 bar, determine

a) The final specific volume and Final temperature

b) The work done and heat transfer

[Assume: Characteristic gas constant R =0.287 kJ/kg K and Ratio of specific

.J. [10 Marks]heats v = 1.41

2
e

A piston/cylinder contains 50 kg of water at 200 kPa with a volume of 0.1 m3 as

shown in Fig 1. Stops in the cylinder are placed to restri<::t the enclosed volume to

a maximum of 0.5 m3. The water is now heated until the piston reaches the stops.

Find the necessary work and heat transfer. [12 Marks]

T
D'5~

t
0" ~~

lGl.
L



.- ~'G- ~

6.

8
t). ~ \00 \c. ~A..

-
.j)J\..E.l" ~ OU1\..1::-\

" -: 300 ~/!>

1'~ "= ..,-

)I-

\,: 65(.

-"--- i\G -4-

7.
[8 Marks]

Write short notes on the following:

(i) Available Energy (ii) Psychrometric Properties

**************************
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1. Air at a temperature of 15 C passes through a hea1: exchanger at a velocity of
30 m/s where its temperature is raised to 800 0 C as shown in Fig.l. It then enters

a turbine with the same velocity of 30 m/s and expands until the temperature falls

to 650 0 C. On leaving the turbine, the air is taken at a velocity of 60 m/s to a

nozzle where it expands until the temperature has fallen to 500 0 C. If the air flow

rate is 2 kg/s, calculate (a) the rate of heat transfer to the air in the heat exchanger,
I

(b) the power output fromithe turbine assuming no heat loss, and (c) the velocity

at exit from the nozzle, assuming no heat loss. Take the enthalpy of air as h = Cpt,

[8 Marks]

Assume 

specific heat for air Cp = 1.005 kJ/kg.k]

Consider the piston/cylinder arrangement shown in Fig. 2. A frictionless piston is2.
free to move between two sets of stops. When the piston rests on the lower stops,

When the piston rea,ches the upper stops, thethe enclosed volume is 400 L



volume is 600 L. The cylinder initially contains wat(~r at 100 kPa, 20% quality. It

is heated until the wate~ ,eventually exists as saturated vapor. The mass of the

piston requires 300 kPa pressure to move it against the outside ambient pressure.

Determine the final pressure in the cylinder, the heat transfer and the work for the

overall process. [7 Marks]

f.C;U~E.. 2..

3. A refrigerator needs to make a tray of 0.25 kg of liquid water at 10 0 C is

converted into ice cubes a1 ,00 C. Assume the refrigerator works in a Camot cycle
I

between -80 C and 3i5° C. Calculate the amount of work input for the

[5 Marks]refrigerator.
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1. Water is contained in a cylinder fitted with a frit~tionless piston, as shown in

Fig.I.The mass of water is 1 kg and the area of the piston is 0.5 m2. At the initial

state the water is at 110 9 C, with a quality of 90 %, .md the spring just touches the
,

piston, but exerts no fotce on it. Now heat is transferred to the water, and the

piston begins to rise. During this process, the resisting force of the spring is

proportional to the distance moved, with a force of ION /mm. Calculate the
pressure in the cylinder when the temperature reache~; 200 0 C. [10 Marks]

2,
The cylinder shown in Fig.2 .contains 1 kg of saturated water at 30 0 C. The piston

has a cross sectional area of 0.065 m2, a mass of 40 kg, and is resting on the stops

as shown. The volume at this point is 0.1 m3, Atmospheric pressure out side is



94 kPa, and the local gravitational acceleration is 9.75 m/ s2, Heat is now

transferred to the system until the cylinder contains saturated vapor. [Assume

specific heat for water Cp = 4.195 kJ/kg.k]

(a) What is the temperature of the water when the piston first rises from the

[9 Marks]

stops? "

(b) Calculate the heat transfer to the system during the process.

(c) Calculate the work done by the water during the overall process,
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To a closed system 150 kJ of work is supplied. If the initial volume is 0.6 m3 and
3

3

pressure of the system changes as p = 8 -4V, where p is in bar and V is in m

[6 Marks]determine the final volume and pressure of the system
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