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RESEARCH ON PERFORMANCE EVALUATION OF MICRO AXIAL FAN
-EFFECT OF INLET OBSTACLE-
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For cooling of information technology devices, micro fan is installed at narrow and small space in the
device. Restricted installation consists of not only high system impedance but also inlet or outlet obstacle that

is extremely close to fan inlet or outlet. As a result, performance gets much lower and performance

characteristics so called P-Q curve which is provided by fan manufacturer can’t applied to actual cooling

design. So it is required to make database of effect of such obstacles on performance. The present study is an
attempt to clarify the effect of inlet obstacle to micro axial fan on the performance by experiment and flow
simulation. The obstacle was round plate which diameter and clearance to the fan inlet were varied and tested.
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Fig.1 Tested fan
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Fig.2 Arrangement of tested fan and inlet obstacle

(3) tEREEIE
~Aru7yroMiE (P-Q fiith) HIEIZRKWTIE,
AMCA STANDARD 210-85 ([Z#EL B ¥ 7V F v 3 —ik

AT 7 R & B R L, PERERIEZ (T o 72,

FEIEE AKX 3 IRT. ZI2T, FTAF v oA —EIC X
HHERERIE D FBEIZ OV TR S, 2 2DF v /3 —Fik
BHIER ) AW 7FL— T BN TEY, £F
X UN— O, ERENER T 7 LB T e TR
Boftrohcns. 7, 7y 28 LT v
N—WNOFIENOPa L 722 L H MBI 7 v 7z k- TEXR

BT L2 &C, P-Q itk Lo KitEA (F/E 0Pa)
55, ZOLEOHREE, Fyon—l{Thbb s A
AR OZEEND, FRITEVRDS.
Q=60-C-A %?-010197AP

=721,

C : WMEfRE-]

A ZVERE[mM?]

= ZXD? X (/) AL ARHAED

D: J ANEE[m]

g @ E N E [m/s?)

o 1 ZERHE E kgim’]

=1.293 x

P
273+ ¢ 101325
AP : F o N —[EEJF[Pa)
=p,-P

Py : BIERTF ¥ > /N —i#IE[Pa]

P, 1 BT ¥ N —FRIE[Pa]

P : K&UE[hPa]

t: IRE[C]

ThHD.

Flo, RREE YIS 1, Fyon—kiH Lok
DYV, BEOEDEREICOWVTL, KKEEEZ SN L
oS () ANVGERE) ZRET H I LT, TREhfEl
77 MOF x N REEZRET HZ L THLND. 72
B, v~ 7077 OIENTMED THUNe =0, JEFHT
MEMS EJ1t v EHWZllER (V7N A 5l
F-312) Z MV, &RIESREMNITOFE %L PCIZ & 0 FY
L7z, REBRTHE, 77V ANEEZ—EL LTS
DIZARIZ L > TEBT 57 7 o EIERECS FRIRFICRE L
7=, ANEJEXERK 12V 2z, 105V, 13.3V © 3 fEH
DEETHEEREIToT.

ol 310 310,

BHI7

Fig.3 Measurement set up
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Fig.4 CFD simulation model
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Fig.5 Performance curves of measurement
(dp=40mm, t=5mm)
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Fig.6 Dimensionless performance curves of measurement
(dg=40mm,t=5mm)
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Fig.7 Performance curves of measurement (t=3mm)
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Fig.8 Performance curves of measurement (t=4mm)
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Fig.9 Performance curves of measurement (t=5mm)
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Fig.10 Performance curves of measurement (d0=40mm)
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Fig.11 Performance curves of measurement (d0=60mm)
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Fig.12 Performance curves of measurement (de=80mm)
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Fig.13 Performance curves of CFD (dy=40mm)
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Fig.14 Comparison of Performance curves
by experiment and CFD(dy=40mm)
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Fig.15 Contour of velocity of around fan
(Q/Qmax:0-3; t=3mm, d0=40mm)
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Fig.16 Contour of velocity of around fan
(Q/Qmax=0.8, t=3mm, d0=40mm)
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Fig.17 Contour of velocity of around fan
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Fig.18 Contour of velocity of around fan
(Q/Qmax=0.8, BASE)
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