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Influence of focus on propulsion performances of the
ring focusing thruster

DANG Dong-ming' , PENG Dong-mei’ ,ZHANG Ting-ting’ , SHI Lei'
(1. Institute of Telecommunication Engineering, Air Force Engineering University,, Xi’an 710077 , China;

2.95215 Army,Shantou 515049 ,China;3. Xi'an Satellite Control Center,Xi’an 710021, China)

Abstract ; Aiming at open-inlet mode ring focusing thruster, issues including thrust, impulse coupling coefficient and
thermal damage on the cowl are numerical simulating investigated by altering the focus location. The results indicate
that the performance of thruster deeply depends on the focus location. When the focus is located far from the cowl,the
thrust occurs earlier,the impulse coupling coefficient is larger and the thermal damage risk of the cowl is lower than
those of laser focusing on the cowl. In addition, in order to prevent the shockwave rushing out of the inlet and inducing

additional drag to the thruster, the length and inclination of cowl to the inflow should be steeper in design of the

thruster.
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Fig. 1 cutaway view and scale of the thruster
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Fig.3  focus locations (1=1 ps)
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4 AN U B P HE e AT 0 3 g Bt P
[ AE LI ER o HEREARPRAT A4 ) (5 SRR B <
L BEL 3 R0 DA PR 26 1 A bl i A 4 T PR o
TEFOCHIR AR5 W46 i) JLIRD IS 8] P, o 7 25 B
T e B R A A A A SO A ek
TRARAF R HE ) 4l 35 IR AL AL ST - 265 N A
AR o TS SN [v) SR 4 A L I R 45 P9 25 g (R
o R SR I 22 ) e R S K

4500

""" Focus in on the cowl (E=200 J)
4000 & | —Focus is at the middle point(E=200 J)

3500

3000
2500 4

F/N

2000
1500
1000

500

1l0 2l0 3IO 4b 50 66 7‘0 8I0 90
t/ s
P4 PRI [R] S s B AR T A g B il )72 £k 2
Fig.4 curves of thrust for two different focus locations
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