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An effect of design parameters of water injection silencer on
the characteristics of noise generated by
Liquid Rocket Engine
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Hee-Ho Park’, Byoung-Sun Cho’, Yoo Kim®, Pyung-Sam Ji™* and Seon-Jin Kim

ABSTRACT

To reduce the supersonic jet noise from the liquid rocket engine, water injetion silencers
were designed and tested.
Test variables were the mass flow rate of water jet, the length of primary pipe and the
diameter of expansion pipe.
Followings are the results of this study.
1. From the same mass flow rate of water, longer primary pipe was more effective to reduce
the noise.
2. Noise level was significantly reduced with increasingly water flow rate.
. The optimum water flow rate was 10~12 times of the propellant flow rate.
4. By installing expansion pipe, noise level was reduced approximately 30dB compared to
without expansion pipe
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Feed system of Ground Firing for
Liquid Rocket Engine

Fig. 1.
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Table. 1. Experimental conditions

Fluid water
Mass flow rate (g/s) |150, 250, 300, 350, 400, 450

The fixed mass of

film cooling (g/s) 150
12+¢e] do] (em) 15, 45
23 &3] AE  (mm) 30, 50, 70
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Fig. 4. Experimental set-up to measure noise
with water injection silencer
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Fig. 5. sound pressure according to mass flow
rate [without expansion pipe]
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Fig. 6. The comparison of dB according to pipe
length [without expansion pipel
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Fig. 7. Hot fire test with water injection silencer
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Fig. 8. SPL according to expansion chamber Dia

Table. 2. The comparisons of dB according to

conditions
conditions dB
15 100.2
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Fig. 8. SPL according to ali conditions.
[600g/s of water flow ratel
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