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Effects of geometric conditions of blade on Performance of Axial Fan

E. Y. Ahn, J. W. Kim and E. J. Jeongng

Axial fan is used for the supplement of large amount of flows. Axial blowers show relatively
high efficiency of the system. The present model of axial fan is for cooling a condenser in an
air-conditioning unit that exhibits tendency toward compact size. In order to realize the compact
model, the width of an axial blade should be cut down in axial distance. Main interest lies on the
performance of the axial blowing system with blades having shorter chord length. One of the
important design parameters for axial fan is the shape of the blades of it. Design of blades includes
the cross—sectional shape and its dimension, including the chord length. We consider two types of
blades; one is NACA airfoil with normal chord length and the other is with shortening chord length
by 10% of normal airfoil. Axial blower with the modified blades is essential for the compact model
of an air-conditioner. The other design parameters are same in the two cases. Using a wind tunnel
follows ASHRAE standards carries out evaluation of performance of the system. Detail of flows
around the blades is prepared by velocity measurements using PIV. According to performance
estimation, the axial blower with short chord blade show quite close to the performance results,
including flow rate and pressure rise, of the standard one. The reason of the two similar results is
that the flowpatterns depend on Reynolds number based on the chord length of a blade. In this
investigation, the critical chord length is found, in which the flows near the airfoil are so unstable
and the performance of the system is decreased. A series of figures is for the detail information on
the flow.
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Table 1 Dimensions of model fans

QOuter| Hub Height Chord
Fan Dia. { Dia. [rnrgn] length
[mm] | [mm] tip | hub
basic model
(Axial Fan A) 270 | 70 75 125 | 335
modify NO.1
(Axial Fan B) 260 1 70 60 105 | 38
modify NO.2
(Axial Fan C) 260 | 70 60 | 1085|355

49 U4d R0 45 AN¥e A FAE

AA AP FFold o T AW EFYPe=
AA AFstAch

Aol AL FEL E2¥oz HA4Y L A A
S (Static  Pressure)e AFZE A A (Settling
Chamber)?] A Fo] Hdxig ] 7o FY o
(Static Pressure Tap)& °] €34 ZHs4x, 73
€ 234 BRAM HXH =E& 5T AYAE o]
L3l =F HAF FHozHE AAFHYC of AL
A4y FFe V2 AsE HHY o EAYY
o] g9l A3 E GHRHBAVE T H7FH Az
(A% 0~5Ve At A3)2 A&A 2Yd ALE
# g 37| (Fumess Control Al FCO34)2 %
H yers odza Ais A/D BE(National
Instruments AFS] SCB-68)o] 23] Analog-Digital
Hgsol AFHZ dHHE ol & BE AY
289 5 F A9 Ao LabViewd = 9=¢$
& g =2aPe o o] FolH

3.8 & 59

43 A 579 A B CH 4%
2 "3}y At FEE olE, FFA o
WES FASAT £F du] AL AqFY AVE
T ol "ol A& AAHE T HE o
HAE 437 Aol o) A FFRY H5&
Hag ¢ e HE7F 8ok 28 A9 588 A&
st7] 9l Weo] = FFH 4, 28n W FF
BEe Eag FAINUY. A 7F REHY A F
4e He] 588 U237 A4¥ A2E Onosokirt

H1EEY 27
L ﬂﬁﬂ@

o Ex AA(SS-100)E AHgsigich 48 A%
Ao FAE F FHU9 HFS A3 uzdy)
A8 FAad 2 ZARAY. 47 2Hd dE
L AT F2 FAY £ Ho] FIFdt 734
#s FFASFWD], £F ¢ T GHASFE], 2
ga A2 AsS BEANSE F8F &&nlol Utk

4
e A% p=—2@ 1
% A ¢ 7r(DZ—ﬁ,,)U
ke AF Y= 25, o)
T pU2
P,

%259 53¢ 7= %]f, )
d714 Qe HozRE EEHE F7] §F011, N
& N9 IAASF pE FV)e U, DE WY 473, U
E 59 g/ 2doAe Sxolth Ps= #H H
28 AN 2AHE Fgolw, Tre 4de

o] He WA TEZN 23Y Eaeldd

-J o Axial Fan A
05 © Axial FanB

% AxialFanC
04 {%
B

Pressure coefficient ¥

o
N
A e

e

0o ¥ T T ¥ T T T U
600 005 0.10 015 020 025 030 035 040 045 0. 055

Flow coefiicient §

Fig. 2 Comparison of performances for fan A(o)
fan B(O) and fan C(A)
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Fig. 3 Comparison of efficiency for fan A{o) fan
B(O) and fan C(A)
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