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Abstract: The working characteristics of 200N DT-3 thrusters could be changed remarkably by the flow—
resistance of tubes and valves. To investigate the working characteristics of 200N DT-3 thrusters under different
flow—resistances, the working characteristics of 200N DT-3 thrusters under the slick tube and rippled tube were
tested and contrasted. The results show that the pressure in front of the injector deceases 42.8% under large flow—re-
sistance. The pressure in front of the injector before and after hot tests changes acutely which is bad for the steady
working of thrusters. The pressure in the chamber is influenced greatly by the flow-resistance of tubes. The pressure
in the chamber sets up at 1MPa under large flow—resistance, which is lower than that under the small flow-resis-
tance at 2.5MPa. The start—up characteristics of the thrusters is influenced remarkably by the flow—-resistance. The
valve starting time (Tg,) of the thrusters under large flow—resistance is 3.93~5.28 times of the small flow—resistance.
There is almost no effect on the valve current under different flow—resistances. The pulse impulse of small flow—resis-
tance is significantly bigger than that of the large flow—resistance, 1.5~2.1 times of the large flow—resistance.
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Tablel Physical properties of DT-3

T A B

ARXS 43 ot ik 35.16
K -30.00

hassC 110.00

I (20°C)/(glem®) 1.11

K (20°C)/(mPa-s) 2.24

MR 7% K (20°C) /kPa 2.67
F 1 7k 1(20°C)/(N/m) 7.18%107
AL (20°C) 1(J/kg) 1.45%x10°
LA (20°C) /[ J/(kg-K) ] 3.09%x10°
#FAR(20°C)/(W/(m-K)) 4.43%107"
Il S 7 °C 347.44

It 5 & J1 /M Pa 13.4
i (25°C)/(Jkg) 4.82x10*

(BIFE 25°C e N,H,~HNO,~H,0 = 241 4} 1K R i DT-3 i, 20 43 ]
RHEL it 3R BT 7 2 ) AA80RE )

Table 2 Viscosity coefficient at different temperatures of

DT-3
Temperature/C Viscosity coefficient

=30 12.79
-20 7.79
-10 5.23
0 3.74
10 2.82
20 2.24
30 1.83
40 1.52
50 1.29

22 DT-3#IKXEIRIE
2.2.1 RISEFE A
TR = i a7 P LI 1

Wy ALK

HLE R

Fig.1 Sketch of 200N DT-3 thruster
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Fig.2 Fixing sketch of 200N DT-3 thruster for hot test
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(a) Slick tube

(b) Rippled tube
Fig.3 Picture of slick tube and rippled tube
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Table 3 Hot test of 200N DT-3 thruster
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1 4.4 Jik o 30 10
2 4.4 Jik v 60 10
3 4.4 Jik o 100 10
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5 4.4 s 3000 5
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Fig. 4 Curve of pressure and the current under small flow resistance
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Table 4 Startup and close characteristics of hot tests under

small flow resistance
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Fig.5 Curve of pressure and the current under large flow resistance
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Table 5 Startup and close characteristics of hot tests under

large flow resistance

Serial number Tyy/ms T,,/ms [Mlumination
1 275.2 124.3  Normal temperature startup
2 185.3 90.4 Hot startup

351 —=—Without flow resistance =
—*— With flow resistance g
30F
225t ’
. 4.,4 L]
= '
2 e
22 o
215t
] - .
10F ’ =
e -
[
5t e

20 40 60 80 100 120 140 160
Impulse time/ms

Fig. 6 Influence of flow resistance on the pluse impulse
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Fig.7 Analysis sketch of the influence of flow resistance on

the working characteristics of 200N thruster
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