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Abstract

It is an essential subject to decrease the mass of a launch vehicle for improving
performance and efficiency of space launch system. Particularly, reducing the engine
supporting area is necessary for high efficiency of propulsion system with clustered
engine systems. The engine supporting area is related to the branch location of the
oxidizer feeding line. This article deals the performance variation of the propulsion
system such as the mass of the oxidizer feeding line, pressurization pressure of the
oxidizer tank, and the onset of nucleation boiling in the oxidizer pipe with the branch

location of the main feeding line.
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Fig. 1 The 1st case of the branch location
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Table 1. Data of the 1st case

Main BH 2t 27| w2
A | Dpein=9in=228.6mm | d =4in=101.6mm
FA | tnain=2.8mm t =2.1mm
WA | Dyun=223mm d=97 4mm

aHA | A,.,=1986.24mm> | a=656.4mm?

Az | p=8238kg/m’ p=8238kg/m*
20] | Lyan=5400mm 1,=1500mm
% | N=1 N=4

At Sgbietel =71 X0 e =72 &5 i

olr

CoHl R S
SoHl = =LxAXp
= (5400x1986.24x10"-9)x8238
= 88358 kg
=97 EWA] FHA = 150 - 88.358
= 61.64 kg
-9l ZWA NG FA = 61.64/7= 8.8 kg

-4 ) FFA = 11 kg
4l ) gl B = LX AXp
= (1500%656.4x10"-9)x8238
=81 kg
47 N EAA] FFA =11 - 81
=289 kg

4 N E2AA AE = 40
LERA AT FA = 289/4 = 0.72 kg
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Table 2. ProE 2@ 4Abstx| vz HE

1st case 2nd case
main v & | 27| sf 2| &7 s
917 D, .in=9%n d =4in d =4in
° =228.6mm =101.6mm | =101.6mm
EA | Cygin=28mm t =2.1mm t =2.1mm
D . ' ,
w7 e d d =97 4mm
=223mm =97.4mm
o A . a=656.4 f
1_;_(\_ main , \ a=656.47]'],’7n2
4 =1986.24mm mm
‘ =8238 ‘
25 | p=8238kg/m’ p , | p=8238kg/m’
kg/m
L main
7ol " 1,=765.9mm| ,=6357.68mm
=7477.26mm
T N=1 N=4 N=4
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4. M :%-II E
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Table 4. Required pressure with the time

1st case 2nd case

Thrust build-up, MPa 0.437 0.433

Lift-off, MPa 0.385 0.381

Cut off, MPa 0.19 0.182
ArskAl '] ZisketEs AAs] AsiM e
A4 AL 715 HAIE Jd a7k s
dZsfof steg, o]Fold F9 s HHE 1
2§t} o9t 7‘01 AR A7 ©E ®a 7}
o 87 4 Table 49 Zow ®B3 4y Z
q WHee Table 59 7]& LA ARE uge
2 27 719 +5psia (+0.034MPa)2 A3}
Aot T3 B3 9 overpressureE WA|3}H7]

213t vent valve ZsdE (HUl 2EL=E 2 10%
F9)S 13, 1st case} 2nd case?] EE|A]
=] A}%%‘E%% Ztz} 0.518MPa# 0.514MPac]
igst, F Aol tsiA & ¥t gles

& stk
Table 5. Range of the pressure
LOx Fuel
Fastrac 58+3psia 50+3psia
Saturn-V 20.5£2.5psia 25.1£2.5psia
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