
 9-96

9-129 An ideal gas-turbine cycle with two stages of compression and two stages of expansion is considered. The back work 
ratio and the thermal efficiency of the cycle are to be determined for the cases of with and without a regenerator. 

Assumptions 1 The air standard assumptions are applicable. 2 Air is an ideal 
gas with variable specific heats. 3 Kinetic and potential energy changes are 
negligible. 
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Properties The properties of air are given in Table A-17. 

Analysis (a) The work inputs to each stage of compressor are identical, so are 
the work outputs of each stage of the turbine since this is an ideal cycle. Then, 
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Thus,  
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(b) When a regenerator is used, rbw remains the same.  The thermal efficiency in this case becomes 
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