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ABSTRACT

In this work, the high-altitude environment simulation study was carried out at an
altitude of 65 km exceeding Mach number of 6 after the launch of Korean Space Launch
Vehicle using a shock tunnel. To minimize the flow disturbance due to the strut support of
test model as much as possible, a few different types of strut configurations were
considered. Using the configuration with minimum disturbance, the high-altitude
environment simulation experiment including a propulsion system with a single-plume, was
conducted. From the thruster test through flow visualization, not only a shockwave pattern,
but a general flow—field pattern from the mutual interaction between the exhaust plume and
the free-stream undisturbed flow, was experimentally observed. The comparison with the
computation fluid dynamic(CFD) results, showed a good agreement in the forebody whereas
in the afterbody and the nozzle the disagreement was about *7% due to unwanted
shockwave formation emanated from the nozzle-exit.
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Fig. 1. Setup for Experiment in a Shock
Tunnel
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Table 1. Flow Condition[7]

Property Value
Moo [-] 6
P [Pa] 1058
Te [K] 231
peo [kg/m® 0.016
Re [U/kg K] 289
Ueo [M/s] 1833

=
Q)

(=)

= -
—_
2

o

K oFstATHTI.

Aldrde] FAS P 2 fFeud fH"
AL Azadg et &g 7AETHE S
A=) A H(Figs. 2, 3). 1&E7MHElE FAST-CAM
Mini UX100 Complementary metal-oxide—semi-
conductor CMOS)E A3 4L, 7HAI8tS 93k
Qo2 Laser Quantum Gem AFS 532 nm
spgol HolAE ARgsTh agIbvlel= 10
kHz9 Zd|d&d 4 pse] w=EA o2 HASA

o, EEdz=m ity #olA FLe 2HA

4 I

gl 15 m A eu5AeS A& FFFol
FAE L E sl e5AeE T 2AAYE

e o
L i R =

Abgete] AT Fd 2 e
oA & 53 2 M

wol=7} A, WA (speckle) §lo] e 7
st TATIF AHEHA Hol= LED F9¥ Zd
(knife edge)S A3t wd#dl 7HAE7Y, 2
g 2yl SdoA = B3 dRfFess dnlst
A 47 58 HolA FAE Abgste Al

R R E S

flat mirror

input trigger
concave mirror

test section

o)

indo

collimated beam|

concave mirror

flat mirror

high speed camera

Fig. 2. Shadowgraphy Setup
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