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Development of an axial flow fan for a refrigerator by
in-house design system

D. K. Choi*, W, S. Choi** and S. K. Park***

ABSTRACT

An axial flow fan design system has been made by integrating the self-developed programs and
I-DEAS. By using the system, an axial flow fan was designed, manufactured and verified through
the wind tunnel experiments in coorperation with a refrigerator appliance division. It has been
shown that the optimal design without the ambiguity of the design parameters can be possible by
the three-dimensional flow simulations using a self-developed CFD code, FANS-3D". (Fiow
Analysis code using Navier Stokes aguations in Three-Dimensional curvilinear coordinates). By
virtue of the fluency of the data flow, an optimally designed fan which satisfies design conditions
can be selected in a short time and less cost. The manufacturing processes of a Mock-up and an
injection molding die have been automated through the self-made interface programs which
connuect from the start to the end. It has been shown that the newly developed fan by this system
has a superior performance characteristics to an existing fan.

Key words : Axial flow fan, Fan design, CFD (Computational Fluid Dynamics), Solid modeling,
NC (Numerical Control)
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Fig. 5. Velocitics at mid-pich plane for N=2000 rpm: (a)
Q=0.6 m"/min; {b) Q=1.2 m*/min.
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Table 1. Performance variations according to the changes
of the incidence and deviation angles

i (deg) © (deg) AP (Pa) Efficiency (%) Height (mm)

1] 0 125 28.7 155
0 15 7.62 52.3 223
0 20 11.9 531 24.1
23 15 14.8 58.9 249
23 20 154 56.4 26.7
23 25 20.1 56.3 283
23 1525 186 57 281
5 15 14.8 589 280
5 20 19.2 58.8 29.9
5 25 234 58.3 314
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