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Abstract

Spread of household air conditioning system is continued to be increased. Axial fan in the external unit of air conditioning
system is for ventilation and air supplying unit, and the related products have been widely adopted as household electronics,
automobile engine, big sized blower in factory, tunnel, and subway.

In this study, commercial 3-winged propeller fan is modified to shape and modified to 2-winged fan for the airflow increase
and cost reduction. Using 3D modelling, the fan shape is modified, and analysis flow is adopted to provide the way to

airflow increase and reduce cost while maintaining the same wind capacity.

Key Words : Outdoor propeller fan(A1®]7] g2 ), Increased airflow(Z4=7}), Relative cost reduction(7}187}), 3D Modelling

(32 =2E4]), Analysis flow(5-5-3)4))

1.ME

=5 W(axial fan) 2A5Hd &7] A|A”O|Y EE 37 A
£ 2ol Ml 2 149 Baz o 9l 9B
oftel dut AFYG7IA, A, & 59 thekeh Fofol AHE-E
AL glom, o= ARAIEL WA, oo A7,
A1 I T2 THAAENAE A= SEE AL Qlch ey o
2 25 W AR 2] e}t 15 Bt
53] 7, o, 58 52 55 HY A5 HuEsts
AUAE S5 M| AAY AAof| Qlo] 7MY F83F 84 = 0%74
* At w7t ERY AFetat
+ At HAHREE LA F et
++ A AFREF AT R YU ALAA TS F)
+++  Agistal AHE =}
++++ WAAR, 2AGsw 7] A28+ (suyoon@chosun.ac, kr)

Fal 501-759 FFFGA T+ AHE 375

570

A ek 2 e e B
A917) ol AHgElE
At Ego] £3E




o

T A A A

I5+3|X| Vol.21 No.4 2012. 8.

A oot 2 BAZ SR G, JuHe A9 A
A7t wolstel Thepst W AES AeHE = AyEo] 5
3 Qlek olF 8] Slstel AR ZolAlk Qe A
AolA] 29 2 hx) 52 5]k (hub)e} DHl(blade) 274
o] Qlle AT oI o} kel ol2ol A 4 917 WE

oI

2. CFD(Computational Fluid Dynamic) Program
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2.2 Flow analysis on existing 3—winged propeller fan
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2.3 CFD analysis condition
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Fig. 3 Flow rate distribution at outlet

Fig. 4 Flow rate distribution at the center
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Fig. 5 Flow speed at each direction (x, y, z)
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Table 1 Performance evaluation for propeller fan after modifi-
cation

Performance rate of
increment

Volumetric
F lowrate(m3/s)

Item
Fan type
existing 3-winged
propeller fan

2.57275 -

propeller fan after

modification 3.72814
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Time Step #240 Vi Vel ——

1 240 TKE

-Volumetric Flowrate,..2.553, m3/s
*Vx-Velocity,, -0.026096, m/s
*Vy-Velocity,,-0.0863341, m/s
-Vz-Velocity,, 15.3534, m/s
-Density,, 1.2047, kg/m3

(d)
Fig. 6 Type 6-1 CFD analysis
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Time Step #240 Vie Vel —
_-——_—’-—__'—— Wy Vel

Pt m Vz Vel —
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240 TKE

-Volumetric Flowrate,, 2.578, m3/s
“Vx-Velocity,, -0.0825485, m/s
+Vy-Velocity,, 0.044021, m/s
+Vz-Velocity,, 15.5305, m/s
-Density,, 1.2047, kg/im3
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Fig. 7 Type 6-2 CFD analysis
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+Volumetric Flowrate,, 2.576, m3/s
“Vx-Velocity,,-0.0921859, m/s
-Vy-Velocity,, 0.063754, m/s
*Vz-Velocity,, 15.481, m/s
+Density,, 1.2047, kg/m3
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Fig. 8 Type 6-3 CFD analysis
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Table 2 Comparison of 2-winged propeller fan with the existing

fan (area, volume, performance)

Type Area Volume Weight
6 0.082 2.602 0.431
6-1 0.074 2.307 0.382
6-2 0.074 2.307 0.382
6-3 0.074 2.307 0.382
existing fan 0.09 2.82 0.467
Comparison of . Performance
Type existing fan VI;)ll(l)J;anrztt:c rate of
(Weight) increment
6 92% 2.82 10%
6-1 82% 2.55 -1%
6-2 82% 2.578 0%
6-3 82% 2.576 0%
existing fan - 2.57 -
4. 2 E
2 A A2 7]EY oo Ao AREHE SFH
o FHFT7HE S e T A AR f7kE sk
dl ek ol& $i8to] 3D Modelling 7|1 ©-§3to] L=
o] s HFAIR o, 1 Ak CFDesign sj4E<
olgsto] 1 A5 o&ste] Kttt
(D) &g Ao Y SFS7H Siste] 7IE # CFD 84
AIE HHgO.2 Mock-upA| &2 3t} AJ5B71S sl
L 12 A3 71ERT} vlaste] Slle 2 AbolE HolA|
I, A AFHAA 7]E Wol SAskGth
2) 71& 39 =29y 3D Modelling 2 F3F A HE
A]Z] 3 CFdesign o]2H= CFD A4 =230 3 3X3)
AL 5 AT} ok 45%2 A% 27} 7bsekgl
(3) Y71 A7 AFYol|A 3D Modelhnggi 29 =2y 11

574

A Type 1312 AASto] CEDSAS 33km
Aol £2 Types A%3sto] 22 3D Modelhng 7:]]
ol D2 3 248 454 i 29 e
Hydy} 7|2 39 =2

d

= 9F 18% #AA

i o{N

References

(1) Kim, H. J, Sin, D. S., Kim, W., and Jeon, W. H., 2006,
“Numerical study on the Flow Noise Source of the
Machine Room Axial Flow Fan of a Refrigerator,”
Proc. of KFMA 2006 Spring Conference, pp. 1002~
1006.

(2) Kang, S. Y., Lee, T. G., Ryu, L. K, and Lee, J. H.,
2005 “Performance of an Axial Turbo Fan by the
Revision of Impeller Pitch Angle,” International Journal
of Air-Conditioning and Refrigeration, Vol. 17, No. 3,
pp. 268~276.

(3) CFdesign Technical Reference : Upfront CFD, Copyright(c)
1992-2005 Blue Ridge Numerics Inc.

(4) Choi, S. R, Han, C. Y., and Park, K., 1999 “A Study
on the Optimized Parting Surface Creation for a Micro
Fan,” Proc. of KSMTE 1999 Autumn Conference, pp.
245~250.

(5) Hwang, J. D., Jung, J. Y., and Jung, Y. G., 2004 “A
Study on the Application of Reverse Engineering for
Impeller using Polynomial Regression,” KSMTE Vol.
13, No. 5 pp. 103~109.





