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Introduction 

 is the theoretical cycle based on the actual properties of 

the cylinder contents. The fuel – air cycle take into consideration the following: 
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1) The actual composition of the cylinder contents (mixture of air, fuel vapour 

and residual gases from previous cycle).  

2) The variation in the specific heat of the gases in the cylinder. 

3) The dissociation effect. 

4) The variation in the number of moles present in the cylinder as the pressure 

and temperature change. 

The simple ideal air standard cycles overestimate the engine efficiency by a 

factor of about . 

The probable reasons for deviation: 

 Progressive burning of fuel.  Simplified assumptions. 

 Incomplete combustion of fuels.  Valve operation. 

For   
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Q: What is the significant of Fuel-Air cycles analysis, since it is 

still based on theoretical aspects? 

  Following assumptions are commonly made: 

1) There is in either fuel or air prior to combustion.  

2) Just after combustion, charge is always . 

3) Cylinder walls are (no heat transfer between gases and walls). 

4) Compression and expansion processes are . 

5) The velocities of gases are . 

6) Fuel is with air. 

7) Combustion takes place at (at constant volume). 

 So, peak pressure and temperature estimated actual values. 

 Air-Standard cycles: effect of on engine 

performance. 

 Even though the Fuel-Air cycles have the same theoretical base of the Air-

Standard cycles, it  for 

operation which is the . 



𝑪𝒑 =  𝒂𝟏 + 𝒂𝟐 × 𝑻 

𝑪𝒗 =  𝒃𝟏 + 𝒂𝟐 × 𝑻 
Where 𝒂𝟏, 𝒃𝟏and 𝒂𝟐 are constants. 

 𝑪𝒑 − 𝑪𝒗 = 𝑹, where 𝑹 is gas constant and 𝒌 =
𝑪𝒑

𝑪𝒗
. 

 Thus 𝒌, decreases as temperature increases. 
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 Since 𝑻𝟐 = 𝑻𝟏
𝑽𝟏
𝑽𝟐

𝒌−𝟏
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3. : is the disintegration of combustion products at high 

     temperatures. 

 Heat is absorbed during dissociation and released when disintegration 

products recombine as temperature decreases. 

 Overall effect: Heat absorption in combustion process and liberation in the 

expansion stroke. Dissociation limits mixture temperature after 

combustion. 

 Dissociation is max for chemically correct mixtures, because of max heat 

generation. 
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4. : Number of moles of combustion products depends 

   on air fuel ratio. Overall, it affect power output .  

𝟐′ 
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Actual Cycles and their Analysis 

Stylised actual indicator diagram 

for four-stroke engine 

Idealised indicator diagram for 

four-stroke engine 
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Actual Cycles and their Analysis 

3. :  

The above losses are already represented in Fuel- Air cycles. 
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6. : is due to the reduction in the work done per 

cycle because of the exhaust valve opening before BDC which reducing 

cylinder pressure, causing the roundness of the end of the p – V diagram. 

5. : is due to heat loss during combustion process and 

subsequent stroke. 

Heat flows from cylinder gases through its walls, piston and cylinder head into 

the water jacket or cooling fins. 

Some heat enters the piston head and flows through piston rings into the 

cylinder walls or carried away by lubricant oil. 

Also, a part of the heat loss would be rejected in the exhaust at the end of 

the expansion stroke. 

4. :  
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7. : are due to expelling the exhaust gases and the induction 

of the fresh charge. In naturally aspirated engine this would be a negative 

work. 

8. : are due to the friction between the piston and cylinder 

walls, the various bearing, and the friction in the auxiliary equipment, such as 

pumps, fans, etc… 
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Summary of Cycles Analysis 


