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Noise Reduction of the Fans for Automobile Air-conditioning System
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Masaharu SAKAI Manabu MIYATA Koji MATSUNAGA Yasushi MITSUISHI

Recently, it has become more important for automobile components to not only have a reduced noise level, but
also an overall reduction in size. For automobile air-conditioners, the multiblade fan which features a high
pressure and large airflow volume has been widely used. However, this type of fan creates airflow turbulence due
to separation between the blades and fluidic fluctuation in the scroll casing. As a result, turbulence noise is
generated and this becomes the main sound- source of the multiblade fan.

To strike a balance between quietness and compactness via this fan, we have investigated the airflow behavior
both inside the scroll casing and between the fan blades employing a flow visualization technique. It was
discovered that the combination of longer fan blades and expanding scroll casing is effective with regard to specific
noise reduction. Therefore, a 4dB(A) noise reduction was achieved by optimizing the scroll casing and fan blades
while simultaneously reducing the size.
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Fig. 6 Visualized flow in the expanding scroll casing

22T, 77 50 HRN RBGAAMNIZ R 5 £

HEZXLEEZD. 77 v OESAIORT AEE % vz,
7 7 YHVETON R E v § 5 (Fig. 7). (i
K728, BEIZHEWT, BEONEM RS L 0HRA
U 72225 3 RN ENE T 2 £ CISiAME 2RO &
RET 5. BICHALZREAT 7 VIE » &k §
3 & TICEIA IS8 % B ald,

=t 1 RS DX B i A R
=Vz x(1/Vr)

ZD=Y,
hoe< |
L, BEIDNRKE WG AEB O MFE) R A

KELAD, FRELTT 7 v 2 5 OIEH R K IBGA
AL I P e

Vz
Vr I-L
—
Vz
h
Vr
<« >

Fig. 7 Relation between the blade length / and the
drift distance &

ZOMGEEE LT, MEOKEWT 7 v E/NEWT 7
JZBWT, 77 YRR ALDV (L —H F vy
77 —pidEt) 12k BEHINC K bRk 72, Fig. 81T
RAERT. BEO/NWNT 7 ¥ Tidik R 53 A5 1l
FHHNIEFY L B> ThBADIZH L, BEOAZW
7 7 v TIRWBGAAM OGRS | i > 72 B 55 AR
EROZENEETE S,

3.2 Z270-JVic& BEESE

HEOKEWT 7V EOMATIZHE T, K
WDz, 77 VHIMRICHT 2 EEDI 1/D=0.16
D77V EDMAEDREIZENT, BiAEAZ 7 O —
LDTGRI ST A — & Tl L7z, B/ ST 2 -4 &
LT, 227a— B DIENR) filks L2 2 a—IL

73—



3
—y e
- B
L= | 3
1/D=0.11 1/D=0.16

Fig. 8 Result of the mean velocity measurement in
the flow discharged from fan
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