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Development of Vibro-acoustic Testing System for Space Flight Vehicle

Hong-Bae Kim - Sang-Mu Moon - Sung-Hyun Woo - Dong-Wool Lee - Sang—-Seol Lee

ABSTRACT

High intensity vibro-acoustic testing is the appropriate method for flight qualification testing of
space flight vehicle which must ensure the acoustic environment of launch. Growing demand for
satellites and launch vehicles in korea has resulted in a recent increase in the demand for high
intensity vibro—acoustic test bfaci]ity. The test facility is designed to provide an acoustic
environment of 152 dB( re 20 g Pa) overall sound pressure level over the band width of 30 Hz
to 10,000 Hz in the reverberant chamber. The reverberant chamber has a volume of 1,000 m°
with interior dimensions of 8.7mx10mx12m, which can accommodate not only satellites but also
launch vehicle payload fairing. Korea Aerospace Research Institute and Korean industries have
been carrying out the development of the reverberant chamber and auxiliary devices, such as
automatic control system, monitoring/safety device, and jet nozzle, etc. This paper presents the
detailed description of High Intensity Acoustic Chamber of KARI, which will be the first and
unique testing facility in Korea.
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Fig. 1 High Intensity Vibro-acoustic

testing for satellite
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Fig 2. SPL in 1/3 octave band for commercial

launch vehicle
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Fig. 3 Shape and dimension of commercial

satellite and launch vehicle payload fairing
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Fig. 4 Shape and dimension of KARI's HIAC
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PWL=SPL+10log V—10log T +10log K—3 (2)
o714

PWL :
SPL : Sound Pressure Level,

dB ref 10" Watt
dB ref 20 u Pa

Sound Power Level,

V : Room Volume(m®)

Teo : Reverberant Time(sec)

a7l K& dux £4& Jelde dAEA

= R %‘01. T4,
K=K - 3)

‘Kc*Kg

Kwm : Modal overlap losses
Ku : Horn efficiency correction
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Fig. 5 Mode distribution of
reverberant chamber
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Fig. 6 Horn efficiency of 25 Hz horn

Kc : Horn/room coupling losses

K~ : Nonlinear propagation losses

(4)
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M= 2T§0(476er+ ’;’Z}+ =) ©.
f : Center frequency of each 1/3 octave
V : Chamber volume
¢ . Speed of sound in the gas
Teo : Reverberant Time(sec) at frequency f
A : Chamber surface area
L : Sum of wall edge length
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Table 1. Reverberant time in octave band
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Fig. 7 Predicted sound power requirement
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Fig. 8 System description of KARI's High Intensity Acoustic Chamber
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Fig. 9 Electro-pneumatic valve system

Fig. 10 Hart-mann noise generating system
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Fig. 13 Small sized HIAC
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