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Subscale high altitude simulation test
using solid propellant gas generator
Yong-Wook Kim*, Jung-Ho Lee**, Byung-il Yu***, Sang-Yeon Cho****, Seung-Hyub Oh*****

Abstract

Cylindrical supersonic exhaust diffuser, which utilizes the momentum of high
temperature gas exhausted from nozzle, provides simple methods for obtaining stable
and low pressure around the propulsion system. Hot zone on which exhausted gas
from nozzle exit impinges directly should be cooled to avoid melting of diffuser. This
paper describes method and result of subscale high altitude simulation test with water
cooling. Subscale gas generator with solid propellant was used for hot gas source and
tap water for coolant.
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a8 5. Experimental setup for subscale test
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a8 7. Pressure of GG and vacuum chamber
(1st subscale test, minj = 0 kg/s)
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a3 8. Pressure along the diffuser wall
(1st subscale test, minj = 0 ka/s)
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33 9. Pressure of GG and vacuum chamber
(3rd subscale test, minj = 0.25 kg/s)
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13 10. Pressure along the diffuser wall
(3rd subscale test, minj = 0.25 kg/s)

=

[

4. 4

2 APNE OFA REE 8 URE 24
e WA 9% shelap) A, 1A #04
dBE BE A2R4I)E olgsd 223
@A NP st A9 vz
A WRE BASE §% 240 FaeA o
b ABsn, 9 4 olake) Aol
2g Aaynh ol=rE 4BY UFAY
Ho2 4FY AUL 4AY 5 AU EB
5 2L B el 9FE MAE 7

ko

R

o of ox ot 44 Tl ol
J}LO}:]oZ:).ileqrﬁ

ok
ro

o

5

MO

a

1. K Annamalai, K. Visvanathan, V. Sriramulu
and K. A. Bhaskaran, “Fvaluation of the
Performance of Supersonic Exhaust Diffuser
Using Scaled Down Models,” Experimental
Thermal and Fluid Science 17, 1998, pp.
217-229.

2 oYM, FAE 19N, 4F 25d, BES,
“TLEFEA EA}% UFA dAd #3 434
A7, AL FFLAATIE AEAR, 2007,

w

5.

AP DEEAE LM 45540l 0iXe 98
pp. 21~27

w4, A, A, 8%, 25y, 1
= BAE 284 OFAY A0 2 45
Al g A7, FFFAEE EAStEH

=83, 2007, pp. 303~306.

. V. V. Mironov, V. N. Sivenkov, I. N. Gurina,

N. A. Davydenko, "Analysis and Provisional
Designing of Exhaust Diffuser for Testing of
SRM Developed by KARI for KSLV," Keldysh
Research Center, 2006.

Z9, oy, 9E, 239, “KSLV-I 7=
B AA 2 A, ey #AgE
o3 =, 2007.

Korea Aerospace Research Institute - 141



