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Abstract: For the thermodynamic process and parameter influence of closed Brayton cycle power genera-
tion system, the system thermodynamic process parameters modeling is studied, and the mathematical models of
system power generating capacity , specific power and efficiency are developed. Then, the influence rules that the
parameters including total turbine inlet temperature , turbine efficiency, total compressor inlet temperature, pres-
sure ratio, compressor efficiency and total pressure recovery coefficient affect the specific power and efficiency of
closed Brayton cycle power generation system, are studied. Taking the sensitivity and optimization potential of pa-
rameters into accounted, the available sensitivity is proposed, and the sensitivity analysis of specific power and

efficiency of closed Brayton cycle power generation system is done. The results show that the power generating ca-
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pacity and efficiency of closed Brayton cycle power generation system increase as the increase of total turbine in-

let temperature, turbine efficiency, pressure ratio, compressor efficiency and total pressure recovery coefficient,

and decreases as the increase of total compressor inlet temperature. Among the parameters including the total in-

let temperature, pressure ratio and compressor efficiency of compressor, the total inlet temperature and efficiency

of turbine, the total pressure recovery coefficient, and so on, the turbine efficiency is the most sensitive parame-

ter for system specific power, and the pressure ratio is the most sensitive parameter for system efficiency. Consid-

ering the actual optimization potential, the total turbine inlet temperature is the most sensitive and available pa-

rameter for system specific power when the cycle fluid is determined, and the pressure ratio is the most sensitive

and available parameter for system efficiency.

Key words: Closed Brayton cycle; Power generation system; Thermodynamic process; Parameter model-

ing; Available sensitivity analysis
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Fig. 1 Schematic diagram of closed Brayton cycle power

generation system
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Fig.2 Thermodynamic process p-v diagram of closed

Brayton cycle power generation system

7 PR A S 2R A i R Gl i T A A
PR3 B0 92 BLAARE [ LB B A o A [ AT HIL K
Iy v 0 BR e SUOHLFE D A4S S0 % TS, R A LR 2
FF 3830 & AUHL T AR R LB S % 22 L i

»
B

S

Fig. 3 Thermodynamic process 7-s diagram of closed

Brayton cycle power generation system
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