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Example :J

A fluid at a bréssure of 3 bar and W1th specific Volume of 0-18 m3/kg,
contained in a cylinder behind a piston expands reversibly to a

pressure of 0-6 bar according to a law, p=c/v? where ¢ is a constant.
Calculate the work done by the fluid on the piston.
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Example Il

1 kg of a certain fluid is contained in a cylinder at an initial pressure
of 20 bar. The fluid is allowed to expand reversibly behind a piston
according to a law p¥V2=constant until the volume is doubled. The
fluid is then cooled reversibly at constant pressure until the piston re-
gains its original position; heat is then supplied reversibly with the
piston firmly locked in position until the pressure rises to the original
value of 20 bar. Calculate the net work done by the fluid, for an
initial volume of 0-05 m®.
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Work done from 3 to 1 is zero since the piston is locked in position.
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Exercise (2.«
4.12 1 kg of air at 1-02 bar, 20°C is compressed reversibly according

to a law pv'® =constant, to a pressure of 5-5 bar. Calculate the work
done on the air and the heat flow to or from the cylinder walls during

the compression.
(133-5kJ/kg; —33-38 kJ/kg)
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Exercise (pal

1.2 1 ke of a fluid is compressed reversibly according to a law
pv=0-25 where p is in bar and v 15 in m?*/kg. The final volume is } of
the initial volume, Caleulate the work done on the fluid and sketch
the process on a p-v diagram. (34 660 N m)
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PROBLEMS O) JJl_ﬂ
1.1 A certain fluid at 10 bar is contained in a cylinder behind a pis-
ton, the initial volume being 0-05 m®. Calculate the work done by the

fluid when it expands reversibly,
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(a) At constant pressure to a final volume of 0-2 m3,

(b) According to a linear law to a final volume of 0:2m?® and a
final pressure of 2 bar.

(c) According to alaw p¥ = constant to a final volume of 0-1 m?.

(d) According to a law p}’® = constant to a final volume of
0-06 m°®.

(¢) According to a law p=(4/V?)—(B/V) to a final volume of
0-1 m® and a final pressure of 1 bar. 4 and B are constants.

Sketch all processes on the p-V diagram.

(150 000; 90 000; 34 700; 7640; 19 200 N m)
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