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A Numerical Analysis for Prediction of Flow Rate
of the Motor Cooling Fan
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method( A7V, free stream velocity( 3554 %)

ABSTRACT
In this study, we analyzed the three dimensional unsteady flow field around the motor cooling fan using

the unsteady lifting surface theory. We obtained the flow rate for various geometries of fan from the
calculated results of velocity field. For the data of design parameter and rotating speed(rpm) of the fan, we
can predict the flow rate of the mofor cooling fan with thin thickness through numerical analysis without
the experimental data of the free stream velocity which is a boundary condition of flow field. the numerical
results showed the flow rate within 10% of error in comparison with experimental results. The radial fans,
which are often used as internal motor fan were also investigated with the same procedure.
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Fig. 1 geometry of motor cooling-fan
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Fig. 2 3-D velocity-vector for the inlet-area

where Q= AV (16)
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Fig. 4 Completed geometry for A and Al
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Table. 1 Experiment results of flow rate of motor cooling fans

A

1500rpm 1800rpm

A0 6.447 CMM | 7.728 CMM

Al 7.031 CMM | 846 CMM

A2 7CMM | 846 CMM

A3 7118 CMM | 857 CMM

Fig. 5 Development of wake vortex
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Fig. 6 Comparison of calculated flow rate by different initial U
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Fig. 7 Comparison of calculated flow rate at 1800mm and
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Fig. 8 Comparison of calculated flow rate for AO and A6 at

1800mm
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Table. 3 Value of eror for AQ

EREs
Typs 1500rpm 1800rpm
Experiment result | 6.447 CMM | 7.728 CMM
numerical analysis | 6.51 CMM | 7.87 CMM
error 097 % 183 %
Table. 4 Value of emor for Al
ERE
Type 1500rpm 1800rpm
Experiment result | 7.031 CMM | 8.46 CMM
numerical analysis | 7.01 CMM | 850 CMM
error 03 % 047%

Table. 5 Value of eror for A2 and A3

3%

Tooe A2(1800rpm) | A3(1500rpm)

Experiment result | 846 CMM | 7.118 CMM

numerical analysis | 852 CMM | 7.25 CMM
error 071 % 17 %

Table. 3 3} Table. 4= A0} AlY] Abe] w3t 3
A& % 1500rpm 1800rpmell Al e} Ad AT}, F3)34
ZA3e} Je g e, Table. 55 A28 A3
8 z}z} 1800rpm, 1500mme} 3 A%olAq  Hlma}
At A¥EHATG FAFH 249y o) HE
S At o8 TH ¥4 Az @zl
UE K3 ddF vlast Hsgs & 4 gl
4.2.1 LS W2t mof| cHet R
Aol izt dFo] d2due] F wgsEA
I} g4 98 A7) ¢ wiE ta geE q4

EARE7IE UE W7 A gl dis) 284
-‘—}9} FAEA Ang v ws] wgit)
Fig. 9% ddQ A& FHH o)Azl Aol
Table. 62 @i "ol g 2Fd7 ol}

AQ,Q

Fig. 9 Completed geometry of internal cooling fan

Table. 6 Experiment results of flow rate of radial fan of big
size

gAs
Ty 250rpm 350rpm

internal fan {13082 CMM|15.175 CMM|17.671 CMM
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Fig. 10 Wake shape of radial fan at 350rpm
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Table. 7 value of error for internal fan of big size

34
Type
Experiment result

250rpm 350rpm
13.082 CMM (17671 CMM

numerical analysis | 13.75 CMM [ 19.03 CMM

error 51 % 769 %
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