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Exercise 3 (Brayton cycle) 
 
A mixture of hydrocarbons is used as fuel in a Brayton cycle. Air enters with 190% excess. The 
environmental conditions are 25ºC and 100 kPa and it is mixed with the fuel that enters the same 
conditions, before combustion. The temperature reached by the combustion gases is 1200ºC and 
the combustion chamber works at 1000 kPa, without pressure drop. The isentropic efficiencies of 
both turbomachines are 89%. The pressure in the exhaust is 100kPa. 
 

C8H18 84 % 
C5H8O 10 % 
C4H8O 6 % 

 
Get: 
a) Energy analysis with Sankey diagram 
b) Exergy analysis with Grassmann diagram 
 
Study the effect of evaporative cooling of the air before entering the compressor. 
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The Brayton cycle analysis is used to predict the thermodynamic performance of gas turbine engines. The 
Brayton Cycle is a thermodynamic cycle that describes how gas turbines operate. The idea behind the 
Brayton Cycle is to extract energy from flowing air and fuel to generate usable work which can be used to 
power many vehicles by giving them thrust. The THERMOCombustion computer program, uses the Brayton 
cycle to determine the thermodynamic variables, including energy and exergy analysis of an engine design 
for specified values of component performance. 
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Study of the effect of evaporative cooling of the air before entering the compressor. 
 

     
 
 

   
 



   
 

10 
 

 
 

 
 
 

 
 

 
 



   
 

11 
 

 
 

 
 

 



   
 

12 
 

 
 

 
 

 
 

 
 

 



   
 

13 
 

 

 
 

 
 

 
 
The analysis of entropy generation and exergy loss is used for optimizing the performance of energy 
conversion systems such as gas turbines. Exergy loss in the combustor of 30%–50% is the largest of all 
component losses in the gas turbine systems. The sources of the large exergy loss during the combustion 
process can be evaluated by analyzing local entropy generation of irreversible processes. 
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