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Radiation noise in an air cleaner is determined by
acoustic excitation due to internal pressure and also by
the structural resonance characteristics. A calculation
method was developed for predicting radiation noise by
acoustic and structural coupling calculation analysis, and
also for designing the structure of the air cleaner to be
as light as possible. This method was applied to the
development of a new air cleaner. As a result, it was
verified that the prediction accuracy of the radiation
noise was within 300 Hz, which was adequate, and also
it was possible to reduce the weight of the air cleaner
by 12%, thus proving the effectiveness of this method.
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Fig. 1 Comparison of results between specification
test and acoustic excitation test
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Fig. 2 Comparison of inertance and radiation noise
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Fig. 3 Comparison of acoustic inertance and
radiation noise
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Fig. 4 Radiation noise spectrum
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Fig. 5 Cabin noise spectrum including radiation noise
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Fig. 6 Spectrum of reduced radiation noise spectrum
SO/ 7000

(Pprg)ssure ﬂ@ Mw (=% 6000

g " A —
<) L&.‘ 5000
\_/\ & -
e Speed

= 2 4000
L-v M ———— (rpm)
200 300 400 500 600 700

Frequency (Hz)

HH

10

o

Fig. 7 Cabin noise spectrum including reduced
radiation noise
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Fig. 8 Acoustic model

(A) Excited panel (B) Acoustic model

Fig. 9 Model of excited panel and acoustic model
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Fig. 13 Example of divided sections
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Fig. 14 Correlation of experimental and simulation
results
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Fig. 15 First step of optimization
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Fig. 16 Second step of optimization
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Fig. 17 Radiation noise reduction effect in the vicinity
of actual car
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