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Control Elements of Space Thruster
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Abstract: Space thrusters are key components of the propulsion system used for controling the orbit and at-
titude of the spacecraft. To ensure start—up temperature of the thruster and its reliable operation, special thermal
control devices must be installed. This paper mainly summarizes different thermal control requirement for various
kinds of space thrusters. The key technologies of sheathed thermal control elements are discussed. Also its classi-
fication, performance and application are addressed. Test methods and criteria for sheathed thermal control ele-
ments are introduced and the development direction of sheathed thermal control elements is proposed.
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Fig. 1 Astructure sketch map of a catalytic hydrazine thruster with small impulsion®™ (mm)

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



30 s

oA 2020 4F

HE 77 4 e 5 4L R P 48 4 TR S OB HE T A IE R
T A fe A EL R i 15 XA T 4 2 57) CRRRL AN 4 Ak
) K i fb g5 ) R dE S ET B L Ab TR S ) R R
R S TT e T A, FEmE R R A T I AR 00 LB L A
W% I g LA N L g 1 b — i A 2 R R L, Y
B AT A Tk B ARG T 4 R R0 A UK R RT R Al 4 A R
A VR 5 BOHE AR T T AR

PRIt O IE X2 G 4 a2 390 A 1 — 2 T A I
Bl SR AR ) 28 He 48 2 s Y b B o Ry PR IE A
RGEIEH T AR, 2006 F e 5 DL R L i 1 SR B 1)
O 52 N 7 RN D 1 7 11| L e 3 S S
JEJE I . PR, BUZH JC HE g A PR Bt RN A 1
TRAEHE ) #8424 T AR G

& 2 (a) 2l 490N XU ZH e #fE Ty 4 B R, K1 2(b)
LON WAL T HE Fy #m R 3R 2% 1l 2 e 7
AN 1Rt = N W . T R et -l 3| /R
b
2.3 EBEHE NS RREER

H HE T HE 7 A 2R TR AR G Y R BB B Ak B
B RS RE Y 3 ) 2B ARG BRI A e 0y 5K, T ar R
e N W I T S W~ = R S W B
SRS HE ) A CRRIRE T 4% ) S8 T % e Ak 2 HE 1 55
5B Re A2 IR T4 R AL N RE A 290, SE B T e fk

SR — A B G L b AR BRI AR Sk A5 21 i
M s R HE 4 R BN TR A R &
#EBE .GEO TR 84 H5 .GEO T A BB 5% L #l
SO T 5 328 96 R 2 AR

B3 o B R HE 7 4 IR OR K a0 BB R
=R,

BEORAME T 2% B EALPE OB E A A0 B AR A
T 6 2R 0, TR DRI « 2 o0 B A K S5 B9 P 2 42 1)
i oy Rl ) FL 3 1 3R TR AR R, 580 = v A A
R 53 48 PR Vb 1 o A S A 2 g
7= A e 7 VIS, 23 0 BF AR & B ol 10 1 10 25
R a0 B R 1 2 B M, A R R AR SR R R U
14 O OGS 1, S A S R A L & SR A
TC A S A 02 R TR B A T R A
) TAERE L GEF & T 1100°C) & 4 i+, 8
IRHME ST B8 A REFE S T AR . AR O 2 2 0 B AR T4
14 e e 2%, T 4 o0 B B 2 3k 0 4% 1E R Bl BT
TAE B . R, 25 0 B B Y A 5 35 it A
RN B IR AE T 25 0 RT SRR R Ay G

3 fERPMESRERERSERNEA

23 (AL 4 3 i 04 FAGE 0 — e A o A
I 2 Pt DA R A ) R O A L I AR A

Fig. 2 Bipropellant thrusters for the space propulsion system™”

Fig. 3 Seady state plasma thruster (Hall thruster) and its hollow cathode™
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Fig. 4 Schematic drawing of cross-section of sheathed heating cable and its picture
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Fig. 5 Schematic and picture of sheathed tube heaters
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Table 1 Specifications of sheathed temperature sensors

Main technical parameters Sheathed thermistor

Sheathed thermocouple Sheathed platinum resistor

(=20 ~200)C
850°C

Measuring range

Temperature tolerance

(0~1100)C
1100°C

(=40 ~ 1000)C
1000°C

Insulating property
Size
Life time

Storage time

Room temperature :250MQ/250V D.C., high temperature: (1 ~ 5)MQ/250V D.C.

O(3.4~4.5)mmX(6~22)mm
(3 ~10)years
(2~ 3)years
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Fig. 7 Sheathed plate heater

Jr 2R RN B AR AL, (BT AR S HE I, K B8
T X ) Ml HE A A A O 00 A P ERRE /N L Bk
ARG o R TR R E R 2 SITCIR S 2 AR A
JEERE X /N 0 T A ISR kA7 A . F AT, STOIR £
AR N 5B B UUZH T A g A T A% PR
2 10, B T HE 7 A8 A A PR I S A

Fig. 8 Sheathed arc-shaped heaters
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Fig. 12 Integrative sheathed heater
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