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4(20). A sample of 1.00 mol diatomic perfect gas molecules is

put through the following engine cycle shown in the figure: (1) P,
isobaric volume expansion from A to B, (2) reversible adiabatic
expansion from B to C, (3) isochoric pressure decrease from C
to D, (4) reversible isothermal compression from D to A.

(a:10) Find q, w, AU, AH, and AS, respectively, for each step
and for overall cycle.

Pressure, P

(b:5) Estimate the efficiency (&) of the engine.

(c:5) Imagine that we can reverse the cycle direction, and show
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that this engine can pump heat from the environment. Estimate ' ’ :

) Volume, V
the COP of this heat pump.
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5(20). We apply a Carnot cycle for a heat pump for refrigeration T
as shown in the figure, using a van der Waals gas. Assume heat
capacity remains constant with temperatures.

(a:10) Find q, w, AU, AH, and AS, respectively, for each step (1,
2, 3, and 4) and for overall cycle.

(b:5) What is the pump efficiency COP?

(c:5) When the cycle is reversed, find its engine efficiency (e).
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