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Development of Propulsion Subsystem for KOMPSAT

J.C.Choi and H.C.Yun

ABSTRACT

Propulsion subsystem transfers KOMPSAT into mission orbit and controls its attitude.
Design factor consists of structure safety, electrical circuit design, consumable power
estimation of thermal hardwares, damping device design of fuel transient pressure, and
system configuration design by considering plume effect from thruster firing. System level
analysis should be performed for verification of system design under launch vehicle and
orbital environment. Electrical functional test of thermal control hardware, proof pressure
test, cleanliness verification test, and internal/external leakage test of fuel feeding system
should be carried out for performance estimation of propulsion system. Design and assembly
process of propulsion subsystem was depicted and reliability of system was verified by test
analysis in this paper.
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Fig. 1. Schematic of propulsion subsystem

Table 1. Major components and each function
of propulsion subsystem
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Table 2. Material properties for propulsion
subsystem structure

Yield Ultimate Young's
Strength | Strength | Modulusd
ksi ksi ksi
AL 6061-T6 35 42 10000
AL 6060-T651 35 42 10000
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Table 3. Result of stress analysis

Fund'l Maximum ) Margin of Safety

Module Element Material Frequency Stress

Hz ksi Yield Ultimate
gmiet Mount Plate AB061-T651 i 25.08 0.12 0.12
i g's | Footprint Plate | AG061-T651 15.04 0.86 0.86
gfac\éi"e Mount Plate ABBL-TESL | o 983 1.85 1.85
, | Footprint Plate A6061-T651 15.50 0.81 0.81
=104 g's

g‘ltg(et Mount Plate AB061-T651 ” 12.75 112 011
i g's | Footprint Plate | AG061-T651 16.00 0.75 0.75
FDM Mount Plate AB061-T651 1146 1.44 1.44
Bracket Footprint Plate | A6061-T651 275 6.89 3.06 3.06
a =179 g's | Heater Plate A6061-T6 459 5.01 5.10
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Fig. 2. Example of thermal control hardware
design of propellant tank

Table 4. Boundary condition of thermal interfaces

Parts of
Orbit Thruster Mﬁiﬂgg Components
Exposed to Space
Cold Case
Conduction | 9 °F 14 °F N/A
Radiation 9°F 14 °F -460 °F
Hot Case
Conduction | 110 °F | 110 °F N/A
Radiation 110 °F | 110 °F Q=2xDirect Solar
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Fig. 3. Magnified cross-section of arc-welded
propellant line (x50)

Fig. 4. Weided propulsion comgponents except
propellant tank and dual thruster module
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Fig. 5. Final assembly of propulsion subsystem
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Table 5. Resistance of heaters except cat bed heater on the thruster

EMNARE 324 | 5(E% 5 B 3 =2 NetTX(2) A X|(£2)
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249 =2 2 4 —
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DTM 1 - Primary 2955+/-11.3 2323
DTM 2 - Primary 2255+/-11.3 232.3
DTM 3 - Primary 2255+/-11.3 232.9
oz = 2 " DTM 4 - Primary 2255+/-11.3 231.7
e DTM 1 - Redundant 9955+/-11.3 2316
DTM 2 - Redundant 295.5+/-11.3 932.3
DTM 3 - Redundant 2255+/-11.3 2318
DTM 4 - Redundant 2255+/-11.3 7‘231.9
. I ) ) Primary Heater 288+/-14 2833
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i r /- 2
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g oW B 2 2 =
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224 a2 6 18
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FIAEREE 2EHsD| 21 2% HMetzstTR|(Vdc) A" X (Vdc)
Top Tank 029 ~ 030 0.29
. Bottom Tank 029 ~ 0.30 0.29
FAAY =
Top GSE 0.29 ~ 030 0.29
Bottom GSE 0.29 ~ 0.30 0.29
DTM 1 - Primary 0.29 ~ 0.30 0.30
DTM 2 - Primary 029 ~ 030 0.29
DTM 3 - Primary 029 ~ 030 0.29
. DTM 4 - Primary 029 ~ 0.30 0.30
o] 3 F 9 7] -
DTM 1 - Redundant 029 ~ 030 0.30
DTM 2 - Redundant 0.29 ~ 0.30 0.29
DTM 3 - Redundant 0.29 ~ 0.30 0.29
DTM 4 - Redundant 029 ~ 030 0.29
ZA/uE Py Heater Plate 0.29 ~ 0.30 0.29
He)/ A7) Heater Plate 029 ~ 0.30 0.29
A @ 8 B Heater Plate 029 ~ 030 0.29
Line Heater Circuit 1 0.29 ~ 0.30 0.29
2 2 A 2 Line Heater Circuit 2 029 ~ 0.30 0.29
Line Heater Circuit 3 029 ~ 030 0.29
—o—rreasuredvalue
= o= —min. limit
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45012711
PROPULSION
0

Fig. 7. Experimental schematic for output voltage
measurement of pressure transducer
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Table 7. Particle contamination from propellant
feeding system

Sample 6-10 |11-25]26-5C {51-100} 101-
Point No. | {gm) | (m) | {am} | (um) | (zm)
LEHER] | 1200 | 200 50

DTM 1 (P)

302 | 45 | 12

DTM 2 (P)| 10 | 3 |
DTM 3 ®)| 2 | 15 |

DTM 4 (P)| 45 22 8
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DTM 2 (R} 12 5

DTM 3 (R)| 29 14

DTM 4 (R)| 835 { 189 | 18
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