SR VAL T AU

A8A A4%5. 2003. 12

50
Oxg

B9 AHAA T

2 s

Fok

1

= +2
%y 7

Optimum Design of a Cross Flow Fan

Dong~Hoon Kim and Hyung-Koo Park

Cross—flow fans are widely used in various applications, due to their large capacity of mass
flow and size compactness. The flow field of the cross-flow fan is, however, complex and has
many design parameters. Thus, the general design guide has not been sufficiently established yet
and the design strategies of cross-flow fans have been mostly based on experiments. In the

present study, the performance and their two-dimensional flow characteristics are numerically
analyzed by using the STAR-CD(commercial computational fluid dynamics code). The simulation
is done by varying the several design parameters such as the impeller blade shapes and 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

cross—flow fans are proposed.

Key Words: 3 &3 (Cross Flow Fan), 24 alo] % (Stabilizer), ¢ @& (Impeller), &8 o] =(Blade),
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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 (B1) 95°
Outer angle (§2) 24°
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Fig. 4 Comparison of flow rate at various
rotational speed
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Fig. 6 Pressure distribution of basic model
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Fig. 7 Flow rate vs. blade number

Fig. 8 Variation of inlet region vortex flow
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Fig. 9 Static pressure distribution
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Table 2 Variation of blade angles

Inner angle(Bl) | Outer angle(f2)
Basic o °
odel 95 24
Model 1 75 °
Model 2 85 °
24 °
Model 3 105 °
Model 4 115 °
Model 5 4°
Model 6 14 °
95 °
Model 7 34°
Model 8 44 °

Table 3 Flow rate vs. blade shapes

Flow rate [m®/min]
Basic model 1.453
Model 1 1.375
Model 2 1.449
Model 3 1.365
Model 4 1.160
Model 5 1415
Model 6 1454
Model 7 1.377
Model 8 1.261
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