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Q1 A heat engine cycle using a perfect gas as the working fluid consists of the following three non-
flow reversible processes. 
 
1 – 2 adiabatic compression. 
2 – 3 constant pressure heating. 
3 – 1 constant volume cooling. 
 
(a) sketch the p = v and T – s diagrams. 
 
(b) show that the cycle efficiency is given by 
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The thermal efficiency of any cycle is 

given by 
in

out

Q
Q1η −=  

The heat input is 2-3   Qin = mcp(T3-T2) 
The heat output is 3-1 Qin = mcv(T3-T1) 
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Combining pvγ=c and pv/T = C we can show that 
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since v1 = v3 and p3 = p2 then 
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