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High Altitude Simulation Test Facility
for the KSLV-I Kick Motor Development

Yongwook Kim*

ABSTRACT

In order to verify the performance of upper stage propulsion system designed to operate in the
upper atmosphere, test facility which can simulate high altitude is needed. Cylindrical supersonic
exhaust diffuser, which utilizes the momentum of exhaust gas, provides a simple means for providing
a low pressure around the propulsion system. This paper describes sub-systems and specification of
high altitude test facility developed for the test of KSLV-I kick motor. Performance of the facility has
been successfully verified through five times of hot firing tests.
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Fig. 1 Layout of Facility
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Fig. 3 Thrust Measurement System
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Table 1. Specification of Load Cell and Flexure
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Fig. 4 Load cell and Flexure
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Fig. 5 Schematic of Supersonic Diffuser

Table 2. Main Dimensions of Diffuser

Length(mm) |Inside Dia.(mm)
Vacuum Chamber| 209/443 957/1023
Cylindrical Part 1268 639
Conical Part 1530 637~956
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Fig. 10 Pneumo—Hydraulic System

Fig. 11 Inside of Test Site after Installation

gzg Adyzel gge YA5E B

N
=]
T OFAE wAGe YA5E ENE 47

B BF AP AgAsYgos

L

e fFEsA st fFARS HFEES
71 A8 o]Fd HjW(SKID)e2 A3 Yk
Fig. 11& AHle] Ax7} gg5d AFF WE A

Aol

2.5 AoJASA2H

zl

].

Ol

Figure 12 AAASAI LR AF 2ot A
ojA&El2 ZEojE PCo PLCZHA FA&

T3t Ast=g dA/AZEHRL

om, 313

=2

B oAgane S44 u/ay sl ge
dg @AY AWFANE THS APPul9

AddHE FERGHTG. AF EdFS

A e

A& 282 NIAFY PXI ZR]E 7jwto g A7
JAZERNeH Mu PCe  7)71H]l E(Gigabit)

LANE o] &3le EAS 3EE g

Pressure
Thrust

Eme

SpES

Ignition

rgency Stop

=l T T
— D
= o [
= By le==os
Storage Sys. Sequence Control pLC
Fig. 12 Control & Measurement System

Fig. 13 Control & Measurement

Program

Safety Arming Device
Peumatic Valve
Pump




12 uss B35 BeER
AE B4 29E5o] A4 ZUEH aA A o ——————T 12
L AP F Y=E dA AFFE, olgE 100 ——o——l:t;;:re;:essure £ 10 g

= L8 ... —o—V; Chamber F 9 2
(Analog)/ Yl A € (Digital) A&, Alvgle I3 T e 5
He) 5& BANFE ZYUES TR e n
2 60 06 &
Fig. 133} 21} £ \ s 2
5 4 : 04 8
2 % ~Aos §
20 H-- B RN P 02T
) 0 Bl HJoa 2
3. dd| HBAIH ) S SO N U U I 00
00 05 10 15 20 25 30 35 490 45 5.0
TFime [sec]

rzi K

FEAAGAEY AR T AgAeY A5
Ag AZEr) 98 539 dAAES F3
19 th Table 39 ZHFAIF] AME-H EE S &

AAEE T 1~32 AFZAEL Ag7 3
53 1 Aol ZIZEE RHE AHEStH
244 2 29 AR A/AZ A&FH
ASE BFo= gt

ol rﬂ_‘

18 o rulo

E ‘h" .Lu O}L',

Table 3. Characteristics of Motor for  Facility
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Fig. 14 Comparison of Measured Motor Thrust
with Prediction (3rd Test)

Fig. 15 Motor and Vacuum Chamber Pressure
(5th Test)
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Fig. 16 5th Facility Verification Test
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Table 4. Maximum Sound Pressure Level during
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