
Problem 3.

A P-V Diagram of the Stirling cycle described in problem 3 is

shown to the right.

a.) In each leg, I, II, III, and IV, we wish to calculate the heat

flows to the cycle during each leg. During the idealized cycle,

the working substance is to be in contact with either the hot

or the cold reservoir at a given time.

In leg I:

 where  is the energy of the working substance.U  W  Δ =   +Q U

Since the temperature is constant during an isothermal process, the internal energy is also held
constant .  This is heat being transferred to the working substanceU  0   → Δ =   → Q =   −W
from the hot reservoir.

In leg II:

Recall that during an isochoric process: . This is heat transferred to the  mC ΔT   ΔT ( ) Q =   v = m 2
5R

cold reservoir.  here is equal to .TΔ T h − T c

In leg III:

by the arguments made in leg I. This is heat transferred to the cold reservoir. Q =   −W

In leg IV:

 by the arguments in leg II. This is heat from the source being transferred to theΔT ( )Q = m 2
5R

working substance.  here is equal to .TΔ T c − T h

b.) What work is done by the cycle during each leg?

In leg I:

dV   RT ln( ) W 1→2 = ∫
V min

V max

P = n V min

V max



In leg II:

0 since dV   0W 2→3 =   =  

In leg III:

This is similar to leg I, but the bounds of our integral are swapped.

dV   RT ln( ) W 3→4 = ∫
V max

V min

P = n V min
V max

In leg IV:

0 since dV   0.W 4→1 =   =  




