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Abstract:

Performance analysis on power density of a real regenerated Brayton cycle coupled to variable temperature heat res

ervoirs was performed using finite-time thermodynamics. The analytical formulas about the relations between power density and pres

sure ratio were derived. In the analysis, the irreversibilities involved the heat resistance losses in the hot and cold-side heat exchang

ers and regenerator, the irreversible compression and expansion losses in the compressor and turbine, and the pressure losses in the

piping. Some parameters of cycle corresponding to the maximum power density were compared with the same parameters corresponding

to the maximum power by numerical examples.
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Fig.2 Power and power density

Fig. 1 T-s diagram of the cycle

vs. cycle efficiency
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Fig. 3 Efficiencies at maximum power
and power density vs. effectiveness
of heat exchangers
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Fig.4 Specific volumes at maximum
power and power density vs. effecti-
veness of heat exchangers

Fig.5 Pressure ratios at maximum
power and power density vs. effectr
veness of heat exchangers

Fig. 6 Efficiencies at maximum power
and power density vs. effectiveness

of regenerator
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