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Empirical Prediction of Acoustic Load of Launch Vehicle
Including Jet Impingement
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ABSTRACT: Empirical prediction method of the acoustic load on the fairing is based on jet experimental data
on the basis of similarity principle. Representative empirical prediction method, DSM-II(Distributed Source
Method-II), is a distributing source method along the jet plume. But the empirical prediction model is limited to
reflect the impingement source in real environment because it is based on the free jet data. So, we propose a
empirical prediction method considering the impinging jet effect by adding a impingement source in the existing
prediction method. Considering the additional source's displacement, spectrum, strength and directivity, we
calculate the acoustic load on the KSR-III(Korean Sounding Rocket-IIT) rocket and compare the results with the
existing method and experiment data.

Keywords: Launch vehicle, Acoustic load, Empirical prediction method, Impinging jet, Acoustic power spectrum
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Table 1. Additional source power effect (unit: dB).
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Table 2. KSR-IIl rocket specification.

Classification Value
Acoustic efficiency 1 %
Nozzle exit diameter 0.696 m
Number of nozzle 1
Engine thrust 117,000 N
Nozzle exit velocity 1961 m/s
Receiver position (0 m, 132 m)
O Improved DSM-II Sources
* A Impingement Source

@ Receiver

385m o

slice 4
sln:e 5
2. 35m

Fig. 13. Source distribution including impingement
source.
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Fig. 14. Impingement source power and increased
power effects of distributed sources.

Table 3. Impingement source specification.

Classification Value
Source position (0.5 m, 2 m)
Source power 181 dB
Relative angle 152°
Directivity index -13.7 dB
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Fig. 15. Impingement source spectrum.
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Fig. 17. Comparison of predicted and experimental
results.
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