21 5 Vol.21 No.5
2006 10 Journal of Aerospace Power Oct. 2006

: 1000-8055 (2006) 05-0943-06

1.2 1

(1. , 100083;
2. , 464000)

(Solar Therma Propulsion:STP) ,
FLUENT , , /
, STP , , STP

1 V439 DA

Flow and performance calculation of absorber/ thruster of
solar-ther mal-propul sion

ZHAN-G Churrtiang" *;-WAN Gping'

(1. School of-Space Technology ,
Beijing University of Aeronautics and Astronautics, Beijing 100083, China;
2. The First Aeronautics Institute of PLA Air Force,Xinyang 464000 ,China)

Absgtract :-Based on experimental data about large STP(Solar Therma Propulsion) ,
structural analyssand experimental condition estimation were made. By means of equal wall-
temperature model and FLUEN T software, inner-flow , heat-transer and performance char-
acteristics were calculated. Calculation results arein good agreement with experimental data.
It has important meaning for desgn STP.

Key words: aerospace propulsion system; Solar Thermal Propulson (STP) ; absorber/
thruster ; numerical calculation; heat trander

(Solar Therma Propulson: , ,
STP) , STP e

, STP i i " STP

1 2005-09-06; . 2006-03-06
(50476006) , (2003034101)
(1967) ,



944

21
, STP , STP / ,
13l , / , [5] STP
STP [6]
Fluent “ me " [5] , STP
“ " / 0.1 1MPa, 70
, 500 K, , STP
1
1
STP ,
[4] STP
STPTS, ,
STP ,
[5] “ STP
, STP '
STP , 1
/ 3
(H2) 1 sTP |/ (5]
Fig.1 Large STP absorber/ thruster in ref.5
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Fig.4 The pressure distributing in heating
areaon norma state
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Fg.5 The pressure distributing in-eonvergent
areaon norma state
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Fg.6 The pressure distributing in expanded
areaon normal state
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Fig.7 The temperature distributing in
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Fig. 8 The temperature distributing on normal state
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Table 2 The performance influence on difference
entrance pressure

PMPa (kg 9 F/ N I/ s

1 0.001569 8.94 581
0.1 0.000118 0.87 752

STP
(LN 10N)
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FLUENT
q=2018777 W/
2



948

3
Table 3 The performance influence on difference
entrance temperature

T/ K m (kg/ ) F/' N Is/ s
70 0.00157 8.94 581
500 0.00133 8.88 681
/ A=0.0119m?,
Py =25976.4 W
® = 40320
o)
W, n = q‘;" =64.4%
60
- 70% , ,
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