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Optimum Combination of Structure Parameters of Cross Flow Fans

Pang Youxia Tang Yong Liang Liang Zhu Zongming
( Department of Mechanical and Electrical Engineering, Changsha University, Changsha 410003, China)

Abstract

The three-dimensional internal flow field of cross flow fans with 30° twisted blade was simulated with
computational fluid dynamic ( CFD) method. The influence of each structure parameters ( volute case
gap, volute throat gap, internal circumferential angle of the blade, external circumferential angle of the
blade, blade numbers, the ratio of internal diameter to external diameter of the impeller or twisted angle
of the blade) on the volume flow rate of the cross flow fan outlet was numerically researched. The optimal
combination of seven structural parameters with the optimal performance of the cross flow fans was
obtained by the orthogonal design method. Under the constant impeller external diameter and rotating
speed, the optimal combination of structural parameters are as follows: volute case gap &, is 1 mm, the
volute throat gap &, is 2 mm, the internal circumferential angle of the blade a is 90°, the external
circumferential angle of the blade 8 is 20°, the blade numbers n is 30, the ratio of internal diameter to
external diameter of the impeller y is 0. 75, and the twisted angle of the blade 8 is 90°. It is obtained that
the volume flow rate of the outlet of the optimized cross flow fan was increased by 25.2% . By means of
the detection device of cross flow fan’ s performance parameters, the air outlet average velocities of the
optimized and original cross flow fans were experimentally tested under the constant impeller external
diameter and different impeller rotating speeds. The experimental result showed the air outlet average
velocities of the optimized cross flow fan were increased by 4. 6% . The theoretical calculation results were
consistent with the experimental test results.
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Fig.5 Influence of the volute case gap on the outlet
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Fig.7 Influence of the internal circumferential angle of the

blade on the outlet volume flow rate of cross flow fans
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Fig. 8 Influence of the external circumferential angle of the

blade on the outlet volume flow rate of cross flow fans
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Tab.1 Orthogonal numerical test

&, &, o B 0 4
/mm  /mm /(°) /(°) /(°)  /m’h!
1 1.0 5 80 30 24 0.85 60

113.10
2 2.0 3 60 50 24 0.65 90 76. 46
3 3.0 2 70 60 18 0.85 0 99.12
4 4.0 6 70 20 12 0.75 30 68. 90
5 4.5 4 80 40 36 0.70 120 120. 53
6 1.0 2 90 20 30 0.75 90 156. 34
7 1.0 4 60 40 12 0.80 120 34.84
8 3.0 3 50 30 36 0.70 O 93.93
9 4.0 5 90 60 24 0.65 30 88.76
10 4.5 5 50 50 30 0.80 60 130. 72
11 2.0 2 80 50 36 0.80 30 138.92
12 2.0 4 90 30 12 0.70 O 75.65
13 2.0 6 50 60 18 0.75 120 70. 59
14 4.0 6 60 30 36 0.85 90 137. 04
15 4.5 3 80 20 18 0.65 60 97.85
16 1.0 6 60 40 18 0.65 30 78. 02
17 3.0 5 70 20 30 0.65 120 79.98
18 4.0 2 50 40 12 0.70 60 75.12

19 4.0 3 90 50 18 0.8 120 93.43

20 4.5 4 60 60 30 0.75 0 131. 84
21 1.0 3 70 60 36 0.70 60 121. 10
22 2.0 4 50 20 24 0.8 30 102. 26

23 3.0 5 80 50 12 0.75 90 57.28
24 3.0 6 90 40 30 0.80 O 144. 96

25 4.5 2 70 30 24 0.80 90 142.37
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