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STUDY ON NOISE REDUCTION IN SMALL AXIAL FAN
- RELATIONSHIPS BETWEEN INLET SHAPE OF CASING,
INLET OBSTACLE AND AERODYNAMIC NOISE SOURCE -
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As the large data center for the latest IoT and Al technology has been increasing, the quantity of small axial flow
fan used for server cooling will be drastically increasing. Additionally, the fans are often installed near obstacles
such as electronic parts and computer case plates. In server room, since a great many fans are always in operation
and the performance is given priority to over the noise reduction, fan noise level for server cooling is much higher
than that for cooling other devices. As the result, fan noise becomes the main problem for the worker occupation.

In the present study, by measuring the pressure fluctuation on the surface of casing related aerodynamic noise
source in detail, relationships between changing inlet shape of casing, inlet obstacle and aerodynamic noise source
were evaluated. In addition, by using CFD, factors in which inlet shape made pressure fluctuation decreased and
inlet obstacle deteriorated the fluctuation on the casing inlet surface were clarified.

Key Words : Axial flow fan, Aerodynamic noise source, Pressure fluctuation, Casing inlet, Inlet obstacle
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(5) BEFREFEMER
a) AOEEYORE

HEFE AR RO E D R FHrilrm A-AICBIT D,
G=20mm @ Original 3 X " Casel DA% ENEh
Fig.16, Fig.l7 IZ/”d. HBINOBEEYN 2 VGE &L
T, W7 —vr 78 BEA DTSN T, BRI MO
FER Ay DN K ECAIIS 72 > TN =L BRIT Casel 238\ T, (&
EBYE T — 7 EOBRBNNE L FEEB TN T2 D,
Original £V ¥R FMOWHER LY K& hoTo. DT
W, R ER L CRICHHE S D RR TR EERE T T
B, BLNOBENHR CTE 2. ZOEIVIEBEHEE HH
BETIHE-THEY, ROBRNBERBT DRI EEL
ZTCNDZ &R INT.

WRIZ, Original 35 & Of Casel DO#rE 454 & % L1 Fig.18,
Fig.19 TR g, BESAi & i 2 &, Original (XBEEY)
WDIRNEGA LR LT, BT TlEd D H O ORI AN
STNAHRETH T, —FH TAOBREEMIC LD AR
b BT D Casel Ti, BEEY S 7V A L il L C,
R R ORI OFEFH A IERITILR LTV H1E), BT HE
W EEE ) MR T & 7= (Fig.19 o 0.051053sec) . 0.053041
sec Tl [FIHAE 2MEESE, 0.055030 sec Tl OV £ & 72
STEY, ZOEBEAMERMNT 5L 252H L7po7z. Z
FUTILEE R IO 238Hz & 6% DETH Y, L
Tnb5ENnz5. LRI, AAREYIZE > T
BB DIE D ZEE) L~V SN L 7= BRI, TRIA R
NOVEEZ DT 2 LITRRF L, R mFEOHE M X
STHELERNDIFBEHZ L 2D THDL E VR S.



0.053041 sec

0.054036 sec 0.055030 sec
o_ﬂ-zo Velocity [m/s]

Fig.16 Velocity contour on cross section A-A’
(Casing:Original, Obstacle gap: G=20mm)

0.054036 sec 0.055030 sec
O_IE-Z{} Velocity [m/s]

Fig.17 Velocity contour on cross section A-A’
(Casing:Casel, Obstacle gap: G=20mm)

0.050000 sec 0.051053 sec

0.052047 sec 0.053041 sec

0.054036 sec 0.055030 sec
RN T TN Static pressure [Pa]
-100 100
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