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Determination of Liquid Rocket Engine System Test Range
Considering Performance Dispersions

Chang-Ho Nam* -+ Seung-Han Kim* - Woo-Seok Seol*

ABSTRACT

Qualification test range for Lox/Kerosene gas generator cyle liquid rocket engine was determined by
considering engine dispersion and flight inlet conditions. With various pump characteristics, the
operation range of components and system was investigated through dispersion analysis. The variation

of engine performance shows opposite trends in calibration and dispersion.
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Table 1. Engine inlet conditions

A3HA 3+ e 2.6-7.2 bar
ASHA 2% 90-95 K
5 ¢= 1.3-4.5 bar
HE 2% 273-298 K
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Table 2. Engine system test ranges
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Fig. 1 Engine dispersions after calibration with

various LOx pump characteristics
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Fig. 2 Engine dispersions after calibration with
various fuel pump characteristics
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Fig. 3 2% performance tuning with various LOX pump
characteristics
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Fig. 4 2% performance tuning with various fuel
pump characteristics
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Fig. 5 Engine dispersions by flight inlet conditions
with various LOx pump characteristics
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Fig. 6 Engine dispersions by flight inlet conditions
with various fuel pump characteristics
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Fg. 7 Engine dispersions by component dispersion
with various LOx pump characteristics
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Fig. 8 Engine dispersions by component dispersion
with various fuel pump characteristics
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Fig. 9 Qualification test range with various LOXx
pump characteristics
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Fig. 10 Qualification test range with various fuel
pump characteristics

AANHFAL 234 BZe =X wa)
AAANET FAE FFFY9d dFo| A
Bt 97 BAY A% AN JeEhue
HZ 249 9o J7zA Wiy Uy A%
Qo] WE Q% Wzde wiHE ALL B
oln Q=P AoHE NZ FHH] FILEA
WE 3PS Holx e

o] HTEANY wm AFE FFZTANA
Wale oy WZo FZLEAS wWisA ¢
=ohe A1Ase] 248 Wgolth HRPE
Q7 a9 EYARL sHHste AL HHmd
o) 9&3lE 9% Aolmz A4 HEygze 4
A SA0] g ngo] F7HHoE HAdH

M Al e} KARI AAZA AJA|£H
A A", A58 FLAA Tls A
F X, 2004

2. "Liquid Rocket Engien
Certification", ARP4900, SAE, 1996

3. 333, 1%, AEE, AFH, AT
Aol g AAZANZS HeEafssy A4
AErRA", dF+F7s, A6d AlE, 2007,
pp. 120-127

4. 33, 297, A$H, 7I2LA7] AbelE
A zAANY Y5 4 WY R 2§, T
Z5A3E3 2006 FATERI] =,
2006.

1L ERE, Bed, H8Y, 494, A2
A

vl

Reliability

— 169 -



