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Development of an Air-conditioning Fan for a Van

Jae Won Kim, Yeun Young Jung
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Abstract This paper is concerning on the devclopment of cross-flow fan (CFT) for vehicles. CFF is widely used
home-appliance products. This work mainly intends developing CFF only for an automobile. In order to do
that. new design involving blade shapes is proposed with enough performance for the operation. Spacially
three steps are proceeded for blade design, injection conditions for manufacturing, and capacity test for {luid
mechanics. The present methodalogies are to find optimal design [or the blades and conditions for the injection
process. This project has continued since last two years and [inally succeeded.
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Figure 2, Geomemetry of test fan system.
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Figure 3. Details of blade angle.
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Tigure 4. Total pressure variation near cut-off.
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Figure 5. Static(left) and total(right) pressure distribution
near CFF except for stabilizer and curved outlet.
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Figure 6. Mesh of fan system.
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Figure 7. Plots of sreamlines around fan.
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Figure 8. Outlet flow rare according to blade angle.
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Figure 10. Comparison of flows inside fan with number
of blades.

Figure 11. Position and shape of runner of CFF.

ole #ge] ¥4 watel CFFY F9 I #F0
EEF fF5oE AGHUM 47le F579 4%
A Relwt

29 Figure 102 Bladed] % 2 E2%8E 2t 24
ek 8712 WA g Zelch Blades] %
Hgekiz APdA TR dFale
T2 velie kAT, BladeS 2470 F3Ea A4
e FHR7 2 SR kA 8719 Blade
T FEE ASede fEel A BaIEY. E
CEFUl o] A4 == Vortexg] 942 Blade 24759 3
4 CFF $4%2 o¥dtes €88 81, Blade 374 €]
Agele dAs =] gelth ol CFFHF Vorex? 9
g A AT Blades +& #EAYE AxvE A
N vrez Wdiie e v jlox e}

e,

Ak @R 2o At Aoke 450 BE 2
oht Aok 2 HEHE AEL Ze L= WS
o4 W Holof ), AsHoz FRFT Yt ¥

e

(13
bl
Y
ofy
fo
ol

FolL B AEEAA resing #wLE F
Z g 4 9rH4l
kel Wdo] A7) AL ALEE =pAel

ET%o] 47
A EW FHA 2So] EAAsA HI, LT AT ¥
AeA =W Algke] AR FlEe] FE AHA
cracke] @S Hol 2] fgle] Aoy IHEE
gatcel HA S HAgeld §§ A FU=UE F
ZFolol dlm m-ZAel AL Tz 47 Dozt
2o Figure 113} o] &5 79 3zx74L &
7] A8t 4709 runnerd B &G 2 e A
2 =% C-moldg Mold-flowE AHES93L, 45
X2l 71AA 42z LGEEo 3-8 ABSE A&Etd
oh ARSE WARA e sgdahl A4 ¢
£29] A W F3, FEE AR §7] i
NP Z7h gob A Age] FEgh 53 ot
2.4.1, s{iMalH
Asel e M CFFE 3d9o2 2dg & ¥

°]Z FEM 3#4& #s}o] Boundarwéﬁﬂ-‘i B a0
Mesh¥ 82 a2 7584 o ZAe443(Visco-
dastic)e] 712& Aze] Ug 4AAe LLsd 77
el #2 Agg olsfdch oF Figure 125 49



" DD MODELING

e ey - g0

P —

s TR

Re-Modelng

SMULATON RESULT

 SMULATION ADVICE

Figure 12. Flow chart for injection-analysis.
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Table 1. Injection conditions

R U
- Polymer ABS
- Tl time LO7T7 sec.
+ Injection pressure 47.32 Mpa
+ Cooling time 9.21 sec.
- Melt temperature 2700 °C
+ Mold temperature 70.0 °C
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Figure 13. Position of four gates on circular plate.
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Figure 14. Transient process of filling of resin flow.
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Figure 22. Plots of fan performance at different rotational
speed.
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