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An Experimental Study on Ducted Silencers I (ISO 7235)

Kyoung-Hun Nam and Heui-Joo Park

ABSTRACT

The test facility has been manufactured to predict the dynamic insertion loss and the pressure drop for

ducted silencers based on ISO 7235. The qualification test of the test facility is necessary for determining the

dynamic insertion loss and the pressure drop of the test silencer, and is surveyed the reflection coefficient for

an anechoic termination, the velocity profile near the upstream connection to the test silencer, the reduction

of the system silencer and the limiting insertion loss due to the flanking sound transmission along the duct

walls.
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Table 1 Maximum reflection coefficients for an
anechoic termination without air flow

Center frequency of | Reflection | Reflection
the frequency band, | coefficient, | coefficient,
(Hz) max measurement

50 0.4 0.270

63 0.35 0.348

80 0.3 0.160

100 0.25 0.188

>125 0.15 0.132

>160 0.15 0.080

Sound-absorbent material
Loudspeaker
]

Anechoic

termination

Moving microphone

Fig. 3 Schematic presentation for measuring the
reflection coefficients

Fig. 4 Experimental apparatus for measuring the
reflection coefficients
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Table 2 Maximum level differences for three
Microphone positions in the test duct

Center frequency of the | Maximum level
frequency band, (Hz) difference, dB
50 ' 10
63 10
80 8
100 8
>125 7
>160 6

Systemic
silencers

Test silencer
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Fig. 5 The test facility for ducted silencers



Table 3 Maximum level differences for varying flow
rate in the test duct

Center frequency | Maximum level difference, (dB)
of the frequency 5.0 7.5 10.0
band,(Hz) (m/s) (m/s) (m/s)
50 1.1 1.3 1.2
63 1.3 1.7 0.5
80 14 1.7 2.1
100 2.1 2.0 22
125 1.5 1.6 1.6
160 0.6 0.7 0.8
200 1.3 1.1 1.3
250 2.6 2.5 24
31s 1.1 0.9 1.0
400 2.9 29 2.8
500 32 2.9 29
630 3.7 3.7 3.6
800 42 4.1 39
1000 78 7.4 7.0
1250 40 3.7 35
1600 6.7 6.3 6.1
2000 8.3 8.1 83
2500 54 53 48
3150 6.4 6.2 5.6
4000 3.5 3.7 36
5000 2.8 31 22
6300 31 34 22
8000 5.4 4.3 3.6
10000 4.8 44 4.0
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Fig. 7 Insertion loss for the system silencer



Table 4 Corrections for insufficient limiting

insertion loss

Difference between
Limiting IL and
measured IL of the test
silencer, (dB)

Correction to be added
to the measured IL of
the test silencer, (dB)

4or5
6t09
10 or more
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Fig. 8 Velocity profile near the upstream
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