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COMPARISON IN PERFORMANCES OF BRAYTON
AND CARNOT THERMAL ENGINE CYCLES
(1) STEADY FLOW CYCLES WITH INFINITE RESERVOIRS
Chen Lingen Ni Ning Sun Fengrui
(Naval Academy of Engineering, Wuhan, 130033)

Abstract: The performances of steady flow in Brayton and Carnot thermal engine cycles are
studied for infinite thermal capacitance rates of heat reservoirs. The fundamental relations between
~ power output and efficiency, the maximum power outputs and the corresponding efficiency bounds of
the cycles are derived. A comparison of the characteristics of the two cycles under same boundary
conditions (same heat source/sink temperatures and heat exchanger conductances) is presented.
Theoritical analysis shows that the power output for Brayton cycle approaches as value as that for
Carnot cycle when the factor (ratio of thermal capacitance rate of the working fluid 1o the total heat
exchanger inventory) approaches infinity. Numerical calculation indicates that the power output for
Brayton reaches higher than 99% of that for Carnot as the factor equals to 1. 5.
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Fig. 1 Endoreversible Carnot engine coupled

to constant-temperature heat reservoirs
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Fig. 2 Endoreversible Brayton engine coupled Qu="UT, = T)/W[(T, — TV/(T, = TV]

to constant-temperature heat Q.= Cu(T, — T)
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