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Active Control of External Noise Radiated from Duct Using Sound Intensity

A A oF B
Seong-Woo Kang and Yang-Hann Kim
(1997 29 39 A ;19974 3¥Y 24 AAMSR)

ABSTRACT

Mean active intensity based active control for the cancellation of radiated noise out of the duct exit
is studied. The active intensity control strategy is drerived based on the relation of the exterior sound
field out of the duct termination and interior sound field of the duct. One of the characteristics of this
control strategy is that the control performance cna be maintained regardless of the sensor loction,
compared with the conventional local pressure control methods at either interior downstream or
exterior field positions. It is also suggested that the digital filtering for the active intensity control can
be achieved by time-domain filtered-x LMP (Lest-Mean-Product) adaptive algorithm. Experiments for
an open-ended duct are performed to compare the active intensity control performance with conven-
tional pressure control one. Active control experiment of local sound pressure is conducted by widely
used filtered-x LMS adaptive algorithm, and active intensity control implementaion uses the derived
filtered-x LMP algorithm. It is shown that the exterior sound fileds was much better observable by
sensing of the active intensity than by just sound pressure. It is also demonstrated that the global
control performance of external field by acoustic intensity is superior to the conventional sound
pressure control performance.
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Fig. 1 Internal and external sound field of duct in
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77 m (duct end) with a measurement space dx=
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Fig. 5 Spectral distribution of sound pressure(---- )
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mental test duct(Fig. 3) for the third resonace
frequency (276 Hz) in the frequency band 100-
500 Hz, before and after the sound pressure
control and active intensity control.

44/ A STEST SR /A 7H A 33, 19979

o W5e s,

120 T ] T T
@
o
z
-
[
773
30 l L 1 L !
0.5 1.0 1.5 2.0 2.5
x/h
—-= before control
-0~ squared pressure control
-o— sound intensity control
120 ! T T Y J
(®)
)
2
=
773

x/A

-=- before control
-0- squared pressure control
-e- sound intensity control

Fig. 7 Spatial change of (a) sound pressure level and
(b) active sound intensity level in the experi-
mental test duct (Fig. 3) for the fourth resonance
frequency (337 Hz) in the frequency band 100-
500 Hz, before and after the sound pressure
control and active intensity control.
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Table 1 Sum of the sound pressure level at six positions (A~F) in the exterior field of open ended duct (Fig. 3) béfore
and after pressure control and active intensity control.

Investigated frequency Sum of SPL before

Sum of SPL after
pressure control

Sum of SPL after
intensity control

trol (dB
(Hz) control(dB) (attenuation) (dB) (attenuation) (dB)
276 70.5 67.1( 3.4) 48.8(21.7)
337 65.3 43.1(22.2) 40.4(24.9)
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7rREAd o) ‘Q"V‘]X]‘ﬂ' &3F QA E R 7MREA
o] fFrAIH Utk F WA g A¥-LE 100~500
Hz dig | o WA F
‘T‘J}’T‘q]k]t‘ F W S 23 AEAE BF
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