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PROBLEMS

5.4 A rigid cylinder containing 0-006 m® of  nitrogen (molecular
weight 28) at 1-04 bar, 15°C, 1s heated reversibly until the tempera-
ture is 90°C. Calculate the change of entropy and the heat supplied.
Sketch the process on a 7-s diagramr. Take the isentropic index, y,

for nitrogen as,1-4, and assume that nitrogen is a perfect gas.
(0-00125 kJ/K ; 0-407 kJ)
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PROBLEMS

5.5 1 m® of air is heated reversibly at constant pressure from 15°C
to 300°C, and is then cooled reversibly at constant volume back to
the initial temperature. The initial pressure is 1-03 bar. Calculate the
net heat flow and the overall change of entropy, and sketch the pro-

cesses on a 7-s diagram. (101-5 kJ; 0-246 kJ/K)

An )0 (e Culi lazia Cnibie ga ) addud i ¢l sedl e m3 2815 5.5
St Al e say elal (8205300 °C Al 15°C sula
1.03 Ayl lasaall S 13) A0V 4550 s s po ) Gl aaa
Jias o) sedl Log il A& ASI il 5 (g ) uad) 30l sl par
(T — s) hbis Je el 2



5.7 1 kg of air is allowed to expand reversibly in a cylinder behind a
piston in such a way that the temperature remains constant at
260°C while the volume is doubled. The piston is then moved in,
and heat is rejected by the air reversibly at constant pressure until the

volume is the same as it was initially. Calculate the net heat flow and
the overall change of entropy. Sketch the processes on a T-s diagram.

¢ (—161-9 kJ/kg; —0-497 kJ/kg K)
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'5.10 1 kg of a fluid at 30 bar, 300°C, expands reversibly and iso-

thermally to a pressure of 0-75 bar. Calculate the heat flow, and the
work done

(a) when the fluid is air;
(b) when the fluid is steam.

Sketch each protess on a T-s diagram.
(607 kJ/kg; 607 kJ/kg; 1035 kJ/kg; 975 kJ/kg)
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'5.11 1 kg of a fluid at 30 bar, 300°C, expands according to a law

pv=constant to a pressure of 0-75 bar. Calculate the heat flow and
the work done,

(a) when the fluid is air;
(b) when the fluid is steam.

Sketch each process on a 7-s diagram.
(607 kJ/kg; 607 kJ/kg; 891-2 kJ/kg; 899 kJ/kg)
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5.12 1kg of air at 1-013 bar, 17°C, is compressed
according to a law pv'®=constant, until the pressure

is 5 bar. Calculate the change of entropy and sketch the

process on a T-s diagram, indicating the area which

represents the heat flow. (—0-0885 kJ/kg K)
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5.13 0-06 m® of ethane (molecular weight 30), at 6-9 bar and 260°C,
is allowed to expand isentropically in a cylinder behind a piston to
a pressure of 1-05 bar and a temperature of 107°C. Calculate y, R,
Cp, Cy, fOr ethane, and calculate the work done during the expansion.
Assume ethane to be a perfect gas.

The same mass of ethane at 1-05 bar, 107°C, is compressed to 69
bar according to a law pv''*=constant. Calculate the final tempera-
ture of the ethane and the heat flow to or from the cylinder walls

during the compression. Calculate also the change of entropy during
the compression, and sketch both processes on a p-v and a T-s

diagram.
(1-219; 0-277 kJ/kg K5 1-542 kJ/kg K ; 1:265 kJ/kg K ; 54-2 kJ;
378°C; 43-4 kJ; 0-0867 kJ/K)
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S5.15 A certain perfect gas for which y=1:26 and the molecular
weight 1s 26, expands reversibly from 727°C, 0003 m? to 2°C, 0-6 m?,
according to a lincar law on the 7-s diagram, Calculate the work done
per kg of gas and sketch the process on a 7-s diagram.

(959-3 kJ/kg)
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5.16 1 kg of air at 102 bar, 20°C, undergoes a process in which the
pressure is raised to 6-12 bar, and the volume becomes 0-25 m?®. Cal-
culate the change of entropy and mark the initial and final states on

a 7T-s diagram. (0087 kJ/kg K)
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