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Abstract:  The cooling unit of the industrial showcase consists of a compressor, a condenser and an evaporator. An axial 
fan is used to circulate the air to improve the efficiency of the heat exchanger. In the past, aluminum fans have been 
used, which have problems such as low performance, efficiency, high failure rate, and high noise. This study is to 
develop high performance, high efficiency plastic fan replacing aluminum fan. A major factor in determining the 
performance and noise of an axial fan is the angle and cross-sectional shape of the blade, which is suitable for raising 
the lift force, thereby controlling the vortex, which is the main cause of noise and performance degradation. In order to 
produce a high efficiency injection molded fan, it is necessary to develop a mold that minimizes the deformation of the 
injection process for the designed shape. In this study, we developed a high efficiency, low noise plastic injection fan 
with more than 11% performance improvement and noise reduction compared to conventional aluminum fan
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Static pressure (mmH2O)
0.0 1.0 2.0

Flow rate 7.44 6.6 5.9 
Noise 50.3 dBA - -

Weight 52.7 g
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(Poly Propylens, PP) 
Talc , Talc 

PP
Talc 10%, 20%, 30%

TI71N, TB72S, TB53N 

. Table 2
. Talc

.

Talc Weight(%) E-modulus density(solid)

TB71N 10% 1440 MPa 1.0014

TB72S 20% 1561 MPa 1.0702

TB53N 30% 1725 MPa 1.1814

5.0
30.0

.

3 Type

. Fig. 6
. Fig. 6 (a) Type I 

61 31
30

. Fig. 6 (b) , 
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Table 3 .
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Cooling type Type I Type II Type III

Time(sec) 0.787 0.793 0.794
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. Fig. 8(b)

+0.395mm, 
0.886mm , Fig. 
8(c) +0.424mm, 

0.848mm
.

 

Talc 
. Table 4 Talc 

. Talc 20% 30%

20% Talc

.

Talc content 10 % 20 % 30%

Hub side deflection(mm) 0.42 0.424 0.477

Blade tip deflection(mm) -0.83 -0.848 -1.168
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Fig. 12
P-Q , Table 5
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11.6%

1mmAq
16.7% .

Static pressure Aluminum Fan Plastic Fan

0 mmAq 7.44 CMM 8.3 CMM

1 mmAq 6.6 CMM 7.7 CMM

2 mmAq 5.9 CMM 6.6 CMM

. 
(0 mmAq)

50cm . Table 6
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2.2dB 

, 

.

Aluminum Fan Plastic Fan

Noise 50.3 dBA 49.2 dBA
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