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Development of Propellant On-Board Feeding System of
Pump-fed Liquid Rocket Propulsion System

> Young-Mog Kim*

ABSTRACT

Two types of pressurization system and low weight feeding piping system are developed. With

sub-system tests, ullage pressure control performance was verified for 1 step and 2 step pressurization
system and the feeding performance of feeding piping system was also verified. The weight of the
feeding piping system is low enough for the application of launch vehicle. In addition, LOX
conditioning system is developed for avoiding geysering and LOX temperature rise. Integrated
performance was verified through integrated on-board feeding system performance tests.
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Table 1. Comparison of two pressurization

systems
T = ZFgAI 2= T AL
FAe 1 dE
T AL olH, UM bar)/ | SALZ/ TS £8E
L5850 K) &9H
- kg Aol o] dol g
A5 | - FeAS Sol e s
A/ad| - AF GEFFH | g 200 07
AR
FEulE Al
AstA FF EA2de FoZ U 4E
ol a7HE FFAFE TINL F U
ok &v F2AA FE UolH FAE ANd

A A sldel gk £F EES A Fd A9
(5) 2 wa@oMe 8 &4 dAEn. B
Aqode F2AH 7&E(water hammering) &
aHste] Wl ) AHF2e FEL2 6-10 m/s,
5 barg] 7IAYEE NFELE HEE FHSHA
o [3]. 9714 FEA shkdEe]l 449 &

o)

- 123 -




A S ALLH@S - 4 bar) BT} Thd B R
& E2x Tl gE4s 5 A4 LAY
g 2o A8 HEZ oF W]
wgolg}.

3. ZIAIAE AlE
31 ZIMN 28 1 A1

RN A"(1)e] HATAEL AA LA CIA
g H&EHe dE7IES AHNLE A
FPslg oy Ao]ZF(control logic)S A3}
o dEx Bare 4EE 2FHAG. A
dERIE qHIL7 FHE #3 Je 9A
ARLg AANLE 22717 AN F, ES
5 = A R Bt B - R R R B B =
AR dFol EEHA e o] dAxarh €
F9 dYPAE BARIE 428 WY B3 A%
gto] gt A o] H5g FelaHdh

Table 2. Test conditions of pressurization

system (I)
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Fig. 1 Test results of pressurization system (1)
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Table 3. Test conditions of pressurization

system (II)
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Fig. 3 DPressure/temperature results of

integrated test
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Fig. 5 Pump inlet and tank re-entering 1. Elliot Ring et. al, "Rocket propellant and
pressurization systems”, Prenticehall,
1967temperature

4z E 2. Tetsuya Nagase et. al.,"Simplification Efforts
for H-IIA 1st Stage Propulsion and TVC
BEFZY AR FR729 7)ATFA A Systems" AIAA 2002-4213, 2002
HA4& T3t AA4A: A FHLS LA} 3. Howard W. Douglass et. al, "Liquid rocket
A FAAA 7] 3% 19 2 29 Al sl lines, bellows, flexible hoses, and filters"
A2ga AR NN LFHE FE74HA TA7) NASA SP-8123, 1977

Azg wd A2" AEe ALsAct o9 3

- 126 -



