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Heat Engine and Refrigerator

• Heat engine and Refrigerator are 
opposite to each other 

• In a heat engine, heat is produced 
upon work done on the system



Heat Engine Vs Refrigerator

• Heat Engine- Heat flows from high 
to low

• Refrigeration- Heat flows from 
low to high

• Efficiency- Is a term to determine 
performance of the conversion of 
work to energy, or heat to work 



An example of a heat engine

• 100% conversion of 
heat to work is 
impossible.

• Then, Thermal 
efficiency

• hth
=(QH-QL)/QH=1-QL/QH

Power Generation system W net=QH-QL



Example Problem

W=136 hp= convert into kW?=136*0.746kW=100kW

hth = 30%=0.3=(W/QH)
Then, QH=100/0.3=333kW

W net=QH-QL
QL=QH-Went=333-100=233kW, Heat loss or rejection 

Rate of fuel consumption=QH/qH = (333kJ/s)/(35000 kJ/kg)= 0.0095 kg/s

hth =(QH-QL)/QH=(333-233)/333=0.3=30%



Two Statements of  2nd Law

• Kelvin-Plank Statement-



Two statements of 2nD Law
• Statement 1- Perfect 

heat engine is 
impossible.

• System cannot work on 
a single reservoir.

• Statement2-
• Perfect Refrigerator is 

impossible.

Heat Reservoir

Heat Sink



Possibility 
• 100% efficient 

heat engine is 
impossible

• Possibility-Some 
heat is being lost

• Refrigerator 
without work 
input - impossible

• Possibility-In the 
refrigerator, 
compressor  
donates work to 
the system 

Tc
Heat Loss

W

Heat Sink

Discuss with your group member about 2nd law and explore two examples



Carnot Cycle • Nicholas Carnot, first expressed 
the foundations of 2nd Law of 
TD

• Heat Engine is an example

Heat engine operates on a Carnot cycle
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• Carnot Cycle Efficiency



Carnot Efficiency Example


	Second Law of Thermodynamics
	Heat Engine and Refrigerator
	Heat Engine Vs Refrigerator
	An example of a heat engine
	Example Problem
	Two Statements of  2nd Law
	Two statements of 2nD Law
	Possibility 
	Carnot Cycle
	Slide Number 10
	Carnot Efficiency Example

