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(21%) A gas in a piston-cylinder assembly undergoes an expansion process for
which the relationship between pressure and volume is given by pv" = constant.
The initial pressure is 3 bars, the initial volume is 0.1 m’, and the final volume is 0.2
m°. Determine the work for the process, in kJ, if (a) n=1.5, (b) n=1.0, and (c) n=0.

(14%) By steadily circulating a refrigerant at low temperature through passages in T-- <
the walls of the freezer compartment, a refrigerator maintains the freezer -
compartment at -5°C when the air surrounding the refrigerator is at 22°C. The rate of T

heat transfer from the freezer compartment to the refrigerant is 8000 kJ/h and the Q= = §0°°
power input required to operate the refrigerator is 3200 kJ/h. Determine the =3¢
coefficient of performance of the refrigerator and compare with the coefficient of

performance of a reversible refrigeration cycle operating between reservoirs at the

same two temperatures.

(20%) A 0.8 1b bar of metal initially at 1400°F is removed from an oven and
quenched by immersing it in a closed tank containing 20 1b of water initially at 70°F .
Each substance can be modeled as incompressible. An appropriate constant specific
heat value for the water is C,,=1.0 Btw/Ib - °F, and an appropriate value for the metal
is C;=0.1 Btw/lb - °F. Heat transfer from the tank contents can be neglected.
Determine (a) the final equilibrium temperature of the metal bar and the water, and

the amount of entro roduced. P'
(b) Dy P 2§<§pw f

(20%) Sketch ﬂow pv, and Ts diagrams for a simple power plant cycle.
What are the four major components used in a simple power plant cycle? < § C,( ﬁw 1 \/L
Define the thermal efficiency of a simple power plant cycle. T”
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