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9-94 A simple ideal Brayton cycle with air as the working fluid operates between the specified temperature 
and pressure limits. The net work and the thermal efficiency are to be determined. 

Assumptions 1 Steady operating conditions exist. 2 The air-standard assumptions are applicable. 3 Kinetic 
and potential energy changes are negligible. 4 Air is an ideal gas with constant specific heats. 

Properties The properties of air at room temperature are cp  = 1.005 kJ/kg·K  and  k = 1.4  (Table A-2a). 

Analysis  Using the isentropic relations for an ideal gas, 
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Similarly, 
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Applying the first law to the constant-pressure heat 
addition process 2-3 produces 

  kJ/kg 4.295K)1.7061000)(KkJ/kg 1.005()( 2323in  �� � � TTchhq p  

Similarly, 
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The net work production is then 

 kJ/kg 169.9 � � 5.1254.295outinnet qqw  

and the thermal efficiency of this cycle is 
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