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Optimum Design of a Cross Flow Fan

D. H. Kim and H. K. Park

The cross-flow fans are widely used in various applications, due to their large capacity of
mass flow and the size compactness. The flow fields of the cross-flow fan is, however, complex
and it has many design parameters. Thus the general design guide has not sufficiently
established yet, and the design strategies of cross-flow fans have been based on experiments. In
the present study, the cross-flow fan performance and its two-~dimensional flow characteristics

are numerically

analyzed by using the STAR-CD. The simulation is done by varying the

several design parameters such as impeller blade shapes, the gap between the stabilizer and
impeller. The computational results are compared with the experimental data at the fan outlet
region. Finally some helpful guides for the optimum design of the cross—-flow fan are proposed.
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Table 1 Specifications & operating conditions
of the basic model

Designation
Number of blades 27
Shape of stabilizer concave

Impeller & Stabilizer gap (d) 35 mm

pm 1200
Inner radius of impeller 26 mm
Outer radius of impeller 33 mm
Inner angle (81) 95,
Outer angle (B2) 24,

Inner radius

Fig. 2 Blade geometry
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Fig. 3 Computational mesh

4. X4

A A& st AS=Z2aHQd  ICEM
-CFDE Ar&stH o, 712249 2349 A
sl Add A FeHE Fig. 39 vtz gl
t}. A AHSE ZIEERYY HA HAAee F
425007 A Eojuw, WA AR (hexa mesh)E AlE
3ot

AA AMAY FAA fF B F Ao o
AHEe Bdo= F9, 2ddgo| A} A Abo]
i 2350 AFHE JHd gisiNe A4
A A (mesh refinement) & °] &3t AAE FAFA
A, AAF7 A HE G FA W= Arbitrary
couple[7]§ o] &3t Az dA&£AE FAFNAY.

5. Al&=AH

2349 AN 37 Hsied AW FUFY FF
Holl = )3 7 Al Z A (symmetry boundary condition)
& Fow, Audddy - &FodEe drst &4E
7 Al =37 (pressure boundary condition) 2.2 33t

B AFdME gHdee AL T3 58 24
A717] e AR NG FgE JdFEHY HFY
B} 2 F99 uAY dgoz Yo, Aa o W
e glol Az wel F 9499 AA HAE st
N7E olFAzE AMEdldth dde st 18 H-sE
ol 36009 olWEE Al&3IAAM, 7|E AL



RS AL H 3 UEW 179 &
L Az |
25 ¢ : : 240mm¢g) BFM A 24X Anemometers AHE-3t
L. o 23R $4¢ 2AAY. FFAY HALEE
T s ZE2H A5 3I(Stroboscope) & ©]-&31A4 1090, 1200,
s e R I 1420, 1590, 1690 [rpom]e2 AFste} 22t 4P
I FAsT AARA B 49 Aoet wiwsio
o | o 25% AE ®A JehdAW W5 ohe f3F
s [£ omiment M 2 AT YL ¢ F Yod, oA B
LU RS N S R AFNA £33 2349 AN A AHYL
1000 1100 1200 1300 1400 1500 1600 1700 1800

{rom)

Fig. 4 Comparison of flow rate vs. rpm
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Fig. 5 Velocity vectors of basic model
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Fig. 6 Pressure distribution of basic model
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146 ¢ Table 2 Variation of blade angles
I
..5:» --------------------------------------------------- ! Inner angle(Bl) | Outer angle(B2)
E mL * Model 1 35,
g . 24.
g . Model 2 105,
:g | Model 3 14,
14zt 95,
‘ Model 4 34,

1.5 20 25 3.0 35 40 45 5.0 55
Impeller & Stabilizer gap [mm}

Fig. 7 Flow rate vs. impeller & stabilizer gap
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Fig. 8 Static pressure distribution
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Table 3 Flow rate vs. blade shapes

Flow rate [m*/min]
Basic model 1.453
Model 1 1.449
Model 2 1.365
Model 3 1.454
Model 4 1.377
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Fig. 10 Radial direction flow rate
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