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•Heat engines – the internal combustion engine, the turbines that 
generate electricity in power stations, ...

•The principle of heat engines – energy is extracted as heat from a 
high-temperature reservoir – a source of energy with a very high 
thermal capacity so that a great deal of energy can be extracted without 
changing the temperature noticeably  - and some of it is converted into 
useful work. The remaining energy is dumped into a low-temperature 
reservoir. 

•The first law of thermodynamics implies that the amount of work 
done by the engine cannot be greater than the heat drawn in from the 
hot reservoir. 

•The second law of thermodynamics requires that the engine can not 
be 100% efficient – which is the same as saying that some energy must 
be dumped into the low-temperature reservoir. 





Efficiency of heat engine

•Sadi Carnot (1824) – the first person to study the operation of heat 
engines.

•Efficiency of heat engine:

efficiency of heat engine < useful work out of engine

heat absorbed from hot reservoir

efficiency of heat engine < 1 – Tcold reservoir / Thot reservoir



Work done by heat engines:

Work done by a gas at isobaric process:

W = p ΔV

W – work done (J)

p – pressure (Pa)

ΔV – change in volume (m3)



The Carnot cycle

•Expansion and compresion of an ideal gas.
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Questions:




