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Development of Propellant/Pressurant Fill/Drain

Valve for Spacecraft
Su-Kyum Kim*, Myoung-Jong Yu**, Kyun-Ho Lee**, Joon-Min Choi****

Abstract

The KOMPSAT program is carrying out successfully in spite of the short domestic
space development history, but there are still many difficulties in Koreanization of most
core parts. Because the development of core parts is essential to participate in the
advanced nations in space area based on the mid-long term national space program,
KARI has carried out development of Fill/Drain valve for propellant/pressurant supply
of satellite, which has high possibilities to be koreanized, with Hanwha Corp..

This paper summarizes overall processes of development including design, manufacturing
and test, and finally 4 sets of modules were successfully made. Also the satisfaction of
performance requirements are verified through acceptance tests.
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18! 1. Operating Configuration of Fill/Drain Valve
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Inner Cap
E \"i\ \_\\\ r'\\.—.n—n-.—l

Primary Seal

38l 2. Fill/Drain Valve using Disk Type
Primary Seal

Cuter Cap

Body

/' Conical Seal

Frimary Seal

T8l 3. Fill/Drain Valve using Ball Tyoe Primary Seal
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18l 4. Configuration of KOMPSAT-2 Fill/Drain
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12! 5. Schematic of Fill/Drain Valve Development Model

Valve
£ 1. Specification of Fill/Drain Valve
DM FM
Service Fluid N>Hy{or DIW), GN,, GHe N>H4, GN», GHe
Inlet size, inch 1/4 1/4
Line size, outlet, inch 1/4 X 0.020 1/4 X 0.016
Operating Pressure, psig 0 ~ 400 0 ~ 400
: 600 1000
Proof Pressure, psig 500(outer cap) 750(outer cap)
Burst pressure, psig 800 1600
5Ib/min DIW 10lb/min N,H;

Rated Flow Rate

0.005]b/min GHe

0.01lb/min GHe

Pressure Drop, psig

32 at rated DIW flow
2 at rated GHe flow

16 at rated NyH; flow
1 at rated GHe flow

Max Weight, [bm

1.0

0.60

Body Material

304L

304L

Leakage

not exceeding 1X10° scc/sec GHe
at operating pressure

not exceeding 1X10° scc/sec GHe

at operating pressure (outer cap)

not exceeding 1X10° scc/sec GHe
at operating pressure

not exceeding 1X10° scc/sec GHe

at operating pressure (outer cap)

Cycle life

30 opening and closing cycles

150 opening and closing cycles
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18! 6. Fill/Drain Valve Components and
Configuration

18l 7. Final Valve Assembly Configuration

18! 8. Configuration of Developed Fill/Drain
Valve Module
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E 2. Result of Fill/Drain Valve Test
DM spec Result
Service Fluid N>Hs{or DIW), GN,, GHe N>H;, GN, GHe
Inlet size, inch 1/4 ~=1/4
Line size, outlet, inch 1/4 X 0.020 ~1/4 X 0.020
Burst pressure, psig 800 800
Rated Flow Rate 5lb/min DIW, 0.005lb/min GHe OK
Pressure Drop, psig 32 at rated DIW flow, 2 at rated GHe flow OK
Max Weight, Ibm 1.0 =~={(.48
Body Material 304L 304L
not exceeding 1X10” sce/sec GHe at operating
Leakage not exceedir?grelss)l(%%@vs/coc/osgct:elélc-?ep )at operating OK
pressure(with outer cap)
Cycle life 30 opening and closing cycles OK

12l 12. Leakage Test Equipment



