
Work done by a gas (Expansion)  

Work inserted into a gas (Compression)  

Example: Adiabates: dQ=0  

constant  

Work done:  

Reversely:  



5.7.Thermal engines  
Heat energy>mechanical 

 work   

Efficiency:  

How large is the fraction of 

absorbed  thermal energy 

 that  gets converted  into 

mechanical work? 

e.g: Otto-Motor  

a) Ignition, 

b) Rise of pressure, adiabatic expansion  

c) Valve open, 

c-d) Burned gas leaves cylinder  

d) Intake of mixture of air and gasoline, 

 d-a) Valve closed,  

adiabatic compression  

Adiabates 

Ingnition 

Work done 



Intermediate steps without relevance  

for themodynamic cycle: de, ed 

Work done:  

with  

e.g.: Compression ratio 8:1,  

Two atomic molecule)  

Theoreticaly!!  

In practice ~ 

 30%  

ignition work done 

adiabates 



Hot air motor: Stirling cycle  





Cycle  with experiment: 

  

a) Gas gets heated  

a-b) Gas expands, working piston 

  down  

b-c) Upward movement displacing piston gas cools, 

 gets pressed through copper wool   

c-d) Compressed : Heat output towards cooling water  

d-a) Downward motion of displacing piston  T1T2  out 

 of copper wool, too.   

Isothermicaly 
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