
An inventor claims to have developed a power cycle capable of delivering a 
net work output of 410 kJ for an energy input by heat transfer of 1000 kJ. 
The system undergoing the cycle receives the heat transfer from hot gases 
at a temperature of 500 K and discharges energy by heat transfer to the 
atmosphere at 300 K. Evaluate this claim.

One kilogram of air as an ideal gas executes a Carnot power 
cycle having a thermal efficiency of 60%. The heat transfer to the 
air during the isothermal expansion is 40 kJ. At the end of the 
isothermal expansion, the pressure is 5.6 bar and the volume is 
0.3 m3. Determine (a) the maximum and minimum temperatures 
for the cycle, in K. (b) the pressure and volume at the beginning 
of the isothermal expansion in bar and m3, respectively. (c) the 
work and heat transfer for each of the four processes, in kJ. (d) 
Sketch the cycle on p–v coordinates.
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A heat pump has a COP of β’ = 0.5 β CARNOT and maintains a house at TH = 20◦C, while it leaks energy 
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A heat pump has a COP of β’ = 0.5 β CARNOT and maintains a house at TH = 20◦C, while it leaks energy 

out as ˙Q = 0.6(TH − TL)[kW]. For a maximum of 1.2 kW power input, find the minimum outside 
temperature, TL, for which the heat pump is a sufficient heat source.
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Home work: Assume T and  K. 
Calculate the variation of W for the two values of Ti. Plot the 
same in Excel.
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