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Simulation analysis of adjustment and control process for

core machine in closed Brayton cycle

XUE Xiang,DU Lei, WANG Haoming,ZHANG Yinyong, LIN Qingguo

(Shanghai Engineering Research Center of Space Engine,
Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract; To ensure that the core machine in the closed Brayton cycle can operate stably in the
space nuclear power propulsion system, it is necessary to control multiple system variables at the same
time during its regulation process, and set appropriate initial states and control strategies. Through the
system simulation of the entire closed Brayton cycle, the system parameter changes of the core machine
during the speed-up loading process are simulated under different initial pressures. Under the control
strategy of the core engine rotational speed cooperated with the reactor heating, the compressor can always
be in a stable operation range during the entire speed-up loading process. The initial pressure of the cir-
culation system will affect various parameters during the loading process of the core engine, especially the
turbine inlet temperature. In the case of a relatively low system initial pressure,a higher turbine inlet tem-

perature is required to achieve the same full-state electrical power output as that under a high initial pres-

W #E B #9:2021-06-25 ; 1& B H 7 :2021-07-15

BEETR: TR AT R SRR B (19D21206502) 5 116 8 fAERHE 3 A3 32135 H (21 YF1430200)
VEE B i (1992—) , 55, T4, BP9 sl Ay 225 ) A Fl e 22 29 PR A LR S 1 40T o

BIE1EE : TS (1985—) , 55 1t , i G TR0 , BF 5 45008y 2 Rl B 3 e R i B T S 1Ak



50 ko oHE Ot

2021 4£ 10 A

sure condition. The simulation results verify the feasibility of the core machine adjustment strategy with

precise speed control as the operating standard. Meanwhile, these can provide guidance and suggestions

for the hot commissioning test of the circulatory system at different stages.

Keywords : closed Brayton cycle;space nuclear electric propulsion; core machine; control strategy ;

system simulation
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Fig. 2 Performance curve of turbomachinery in full operating range
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Fig. 4 System model of closed Brayton cycle
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