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Performance improvement of lunar lander thruster
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ABSTRACT

As a basic research for the development of Korean lunar lander, propulsion system development for
ground test is in progress. Design target is 220 N in ground thrust at 130 g/s flow rate, 200 psi
chamber pressure. For the performance improvement, two type injector and catalyst bed was designed.
For ground test, thrust measurement system using LM guide was developed and test was performed.

The result shows 214.1 N thrust in atmosphere condition at 126.6 g/s flow rate.
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Table 1 Specification for ground test model

Ground test model

Total Mass 90 ~ 100 kg(TBD)
Min, Thrust for

. 882 ~ 980 N(TBD)
Hovering

Descent Thruster
ACS Thruster

1000 N(200 Nx 5)
5 N x 8(TBD)

Test Time 60 sec(TBD)
Propellant )
. 27 liter(TBD)
Consumption
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Table 2 Design parameter of thruster
ERFY 150 N 220 N
1A E ®0.9 mm*16 | ©0.9 mm*24
A 100 g/s 130 g/s
At 200 psi 200 psi
=E5AA 11.04 mm 12.25 mm
&7 17.8 mm 19.86 mm

Fig. 1 Shape of injector, chamber, nozzle
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Fig. 2 Propellant supply & Thrust measurement system
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Table 3 Results of response time
AslA A[ms] | dsAHms] | 3H7AI ZHms]

Plate | Angle | Plate

Angle | Plate | Angle

90 110 80 370 87 440

Table 4 Results of Fire Test

B T e
[psia] [8/s] [N]
Plate | Angle | Plate | Angle | Plate | Angle

1909 | 1911 | 874 85.8 | 1404 | 1405

205.5 | 2055 | 93.5 920 | 153.2 | 151.5

210.1 | 209.5 | 96.1 93.7 | 158.7 | 154.7
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Fig. 3 Comparison on injector type
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Fig. 4 Port for pressure measurement
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Table 5 Test results for catalyst bed length

Zujg] 2o [mm] 40 30
1A H < [psi] 310.7 302.6
Zuf o 4 & [psi] 241.0 254.7
%‘%t[g/s] 118.0 126.6
F9[N] 199.0 214.1
e
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Fig. 6 Test results of 30 mm catalyst bed
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