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A NUMERICAL ANALYSIS ON THERMODYNAMIC
PARAMETERS OF REAL CLOSED-CYCLE
REGENERATED GAS TURBINE

Chen Lingen Sun Fengrui
(Naval Academy of Engineering, Wuhan, 430033)

Abstract: A performance analysis of a real power cycle has been carried out using method of
finite-time thermodynamics. The analytical formulas about the relations between poweroutput and
pressure ratio, efficiency and pressure ratio in an irreversible closed gas turbine regenerated cycle
coapled to variable-temperature heat reservoirs are derived. In the analysis, the irreversibities imply
heat vesistance losses in the heat exchangers and expansion/compression losses in turbine and
compressor. The effects of those losses on performace characteristics of the cycle are illustrated with
detailed numerical examples. It is shown that the power output of the cycle is strongly dependent on
the effectiveness of the regenerator and that there is an optimal matching in effectivenesses between
the high/low temperature side heat exchangers and the regenerator.
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Fig. 1 Temperature-specific entropy
digram of a closed gas turbine
regenerated cycle coupled to
variable-temperature heat

reservoirs
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Fig. 2 Effect of the effectiveness of regenerator on the (a)
dimensionless power output and (b) thermal efficiency
of the cycle. 7=4.0, n.=n.=0.85, Ea=E.=0.9
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Fig. 3 [Effect of the effectivenesses of high-and low-temperoture
side heat exchangers on the (a) dimensionless power output
and (b) thermal efficiency of the cycle. 7=4.0, n.=n=0.85, Ex=0.9
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Fig. 4 Effect of internal efficiencies of compressor and turbine on the
(a) dimensionless power output and (b) thermal efficiency
of the cycle. T=4.0, Ex=E_.=Ez=0.9
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Fig. 5 Effect of temperature ratio of heat reservoirs on the
(a) dimensionless power output and (b) thermal efficiency
of the cycle. Ey=FE, =E3=0.9, n.=n=0. 85
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