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Design of Compound Small-hole M uffler Based on Small-hole I njection Theory
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ABSTRACT: The paper aims to reduce the high-temperature and high-speed exhaust noise generated by the air radiator per-
formance test bench pipeline in the ECS system for a certain type of aircraft. According to the theory of small-hole injection
control noise, a composite small-hole muffler composed of a 4-layer perforated sound absorption structure was designed.
Through experimental measurement, the noise sound pressure was reduced by 35 dB(A). This design of muffler eliminates the

high-frequency blocking noise generated by the critical orifice plate and reduces the total sound pressure level of the noise. It

has significant effect of noise reduction and can provide areference for reduction of airflow noise in similar pipelines.
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Fig.1 Schematic diagram of typical injection structure
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Fig.2 Compound small-hole muffler
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Tab.1 Parameters of compound small-hole muffler

EHEA HEBERKE AR LR
mm mm mm %
1 150 1025 1 12.2
2 300 1066 15 9.12
3 400 1107 25 55
4 550 1150 5 5.17
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Tab.2 Comparison of noisein test site before and after installing muffler

Freq/Hz AF 315 63 125 250 500 1000 2000 4000 8000
Leql/dB(A) 116.9 56.7 71.8 85.7 96.3 105.9 110.7 111.2 113.7 105.3
Leg2/dB(A) 80.5 51.2 64.4 68.8 70.7 71.9 74.6 72.6 71.2 63.4
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Fig.3 Noise spectrum at the radiator outlet before
and after installing muffler
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