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Abstract; In this paper, a new aerospace nuclear thermal propulsion system scheme is proposed on
the basis of re-expand regenerative Brayton cycle. The system performance in power generation mode was
simulated and analyzed while helium was used as the working medium. The influence of cycle
temperature ratio, pressure ratio and reexpansion distribution coefficient of turbine on the power
generation cycle performance were achieved. The results indicate that, with the same design parameters,
the efficiency of this cycle is higher than that of regenerative cycle based on Brayton, but its radiator area
is less than regenerative cycle based on Brayton. Cycle efficiency increases with the increase of cycle
temperature ratio, but decreases with the increase of pressure ratio. The cycle efficiency reached the
maximum value while pressure ratio distribution coefficient of turbine is at about 0. 83 and 1. 05 under the
conditions of cycle pressure ratio at 3 and 6. With the increase of the cycle pressure ratio, the
distribution coefficient corresponding to maximum value of the cycle output power moves to right from left

extreme value. This cycle, when used as scheme for power generation mode of space nuclear thermal

YRS 2017 - 11 - 2448 [E H#1:2018 - 01 -23
EEWMB  HANIKRE BT H (1664050201 )
fEEB N : 25 R (1993—) 5, Wb AP S T AR B A 4 1 R 58



22 kodr HE

2018 4E 12 A

propulsion , can effectively reduce the size and weight of the spacecraft.

Keywords : nuclear thermal propulsion system; dual mode; thermodynamic performance; space propulsion
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Fig.1 Bimodal nuclear thermal propulsion system
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Fig.2 New re-expansion space Brayton regenerative

cycle and its 7-S scheme
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Tab. 1 Initial design parameters
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Tab. 2 Parameter calculation results comparision

o A M A T B
EIEAYIEAN (] AT A
W 1/ kW 184.90 287.31
AR/ kW 102. 12 179.51
TR/ kW 82.78 107. 82
TR AR 0.447 7 0.3752
B A/ m? 1783 2198

PR A 10 5, S 1 30 S8 oL i1,
BT ZR G0 0 A RRURN BT AT AR AR . TE G ER)
AT T, BT PR K AE 1 [ 3 P A K
Iy, FECEAIE P 1 W R AR 40800, e 1
SN AR S R B T AR 25 A BTN
4.2 TSHHEER

R TR AE PR S A T 3 — 200 AT, 7R
ANFEASG IR L 7 R E LG o 500 FRMEAR S
BOHATTEATT R S o A X B AT I,
Wi T B PRI I LRGP e Ll 0 BU(E Y ]

2<7<5.5
3s7 <12

&l 3 Jr 7 Ay T A A 205 3 BB A A3 Ui L I
PR OL . TRl —38 H L, G 18 PR IR 1
AR o, T A 7 B %) 20438 240 2 i 1 () 1 4 o
PB WAL L% s Bl A 3G e L 3 hn, AR A AT LT
VB3 IR LU 1 DX R] 528 5 722 /0N, P ik A B it [a] A
PRAE 36 e e ] DL A (4 18 0 e IX Ja) i R
FEAAG TR AR . A [F]— RIS IR LT BEE
HETE O R, RGE I RCR I

5 6

2% 4
I
(b) H A A 5 44 5

[EEZS e

Fig.3 Cycle efficiency
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Fig.5 Cycle heat absorption
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