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A Study on the Acoustic Power Estimation in the Blower for a
Vehicle Air-handling System

Kim, Seock-Hyun" -

Yoo, Sung-Woo"

ABSTRACT

A Special purpose program, based on the dimensional analysis, was developed to estimate
the wide band turbulent noise in the blower of vehicle airhandling system. Acoustic power level
was measured at 4 rating points around the operating condition. The experiment was performed
on the reference blower model using international standard chamber, which could measure
acoustic power according to the air-handling performance. Analytical model of the blower noise
was determined by the measured data. Using the analytical acoustic model, it was possible to
estimated the effect by the change of the operating condition, such as flow rate, static pressure

and wheel rotating speed ,

furthermore, the diameter and the width of blower.
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Project name 943
(4 : TEST)

!

Read data from TEST.DAT
(function name : ReadData in Preprocessor)

;

1/3 oct.9] center freq. &} A weight9] datag load
(function name : FreqOct3, AWeightOct3 in Preprocessor)

v

Reference model®} normalized spectrum A4t
(function name : CalcRef in Processor)

Reference model®] normalized spectrum(log-log scale)%
Mo 2 least square fit
(function name : LSFit in Processor)

v

Sample model2] RPM ¥
normalized freq. A4}
(function name : CalcSample in Processor)

Sample model¥]
normalized spectrum % A weighted PWL(overall) A4k
(function name : CalcPWL in Processor)

v

Reference model® Sample model®] normalized spectrum
datag TEST.SGell
Sample model®] A weighted PWL(overall)-2 TEST.DBAY)
&9
(function name : PostProcessor)

Fig.1 Flow chart of the program
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Table.1 Operating condition of the reference blower
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TF ¢ Fig4. Linear fitting of the normalized spectrum for
mode RPM
(CMH) | (mmAq) fresh mode (350 cmh)
350. 4521 3129.
fresh 400, 37.08 2992, 1Y
L 18350
(fr) 450. 27.94 2855, 1E-5 #"
§ N
500. 18.29 2683. e A *":‘-
v v M.
350, 46.23 3146. 3 o S
1E-07 | LM
recirculation | 400. 40.89 3017. e ":-
(re) 450. | 3378 2860. *
1E-0 NI
500. 24.87 2748. 601 ol | 10 100
log s
350. 48.01 3138. “
w/o intake 400 41.40 2976
box ) i : Fig.5 Linear fitting of the normalized .spectrum for
(wo) 450. 34.80 2856. recirculation mode (350 cmh)
wo
500. 25.65 2720.
Table.2 Band power level of fresh mode(350 CMH)
1r350

Hz 25 315 40 50 63 80 100

160 200 250 315 400 500 630

PWL| 7238 7860 79.54 80.11 7947 7607 7676 7296 6851 6994 7149 7370 7044 6888 69.43

Hz 800 1000 1250 1600 2000 2500 3150

4000 5000 6300 8000 10000 12500 16000 20000

PWL| 7048 6859 6878 6639 6733 67.11 6510 6285 6214 6153 6067 57.44 5318 4894 47.29
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Figb. Linear fitting of the normalized spectrum for
w/o intake box mode (350 cmh)
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Table.3 Comparison of power level between
measured values and fitted values (fresh mode)

(phi, Q) %74 (dBA) | A4 (dBA)
(0.0742, 350) 78.9 79.0
(0.0887, 400) 79.3 79.2
(0.1045, 450) 79.8 79.7
(0.1236, 500) 79.9 79.8

Fig.7 Acoustic power level vs. rating point and flow
rate [fresh mode)
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Fig.8 Diameter vs. rating point and flow rate
[fresh mode]
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Fig.9 Wheel rotating speed vs. rating point and
flow rate (RPM) [fresh mode]
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Fig.10 Acoustic power level vs. rating point and a

(dBA) [fresh mode]
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