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Fig.1 Working principle of the wind turbine stirring

thermal system
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Fig.2 Stirring heater structure and test platform
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Table 1 Orthogonal test influencing factors and levels

- K
1 2 3 4
m/F 2
/A 2 4 6 8
hy/mm 100 150 200 250
hy/mm 50 100 150 200
w/r-min’! 100 200 300 400

K2 EXREIET

Table 2 Orthogonal experimental design

B9 m/F nA h/mm o hy/mm o w/remin” Z55] 0 P/W

1 2 2 100 50 100 1 1.09
2 2 4 150 100 200 2 12.95
3 2 6 200 150 300 3 31.24
4 2 8 250 200 400 4 87.9
5 4 2 100 100 200 3 7.63
6 4 4 150 50 100 4 3.74
7 4 6 200 200 400 1 69.24
8 4 8 250 150 300 2 99.79
9 6 2 150 150 400 1 65.71
10 6 4 100 200 300 2 0

11 6 6 250 50 200 3 51.48
12 6 8 200 100 100 4 9.04
13 8 2 150 200 300 3 0
14 8 4 100 150 400 4 0
15 8 6 250 100 100 1 9.95
16 8 8 200 50 200 2 70.85
17 2 2 250 50 400 2 11751
18 2 4 200 100 300 1 46.71
19 2 6 150 150 200 4 5.29
20 2 8 100 200 100 3 0
21 4 2 250 100 300 4 84.79
22 4 4 200 50 400 3 168.51
23 4 6 150 200 100 2 0
24 4 8 100 150 200 1 0
25 6 2 200 150 100 2 4.16
26 6 4 250 200 200 1 31.42
27 6 6 100 50 300 4 72.24
28 6 8 150 100 400 3 165.88
29 8 2 200 200 200 4 13.04
30 8 4 250 150 100 3 7.62
31 8 6 100 100 400 2 79.06
32 8 8 150 50 300 1 171.71
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Table 4 ANOVA

HE W2V HlmE Fib

F R FHE W

n 1222.65 3 0.721  F0,(3,3)=5.390
n, 9191.86 3 5419  F,(3,3)=5.390
hy 7933.95 3 4.678  F0.(3,3)=5.390
hy 17 161.59 3 10.118  Fys(3,3)=9.280 *
[ 38 648.48 3 22.786  Fys(3,3)=9.280 *

W% 1696.16
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Table 6 Validate the testing conditions for the regression model
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Table 5 Regression analysis
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Optimized design of wind mixing heater structure by
orthogonal test

Huang Xing, Zhao Weizhao, Wang Shaolong, Yan Hongyan, Xu Liyang
(College of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract; High —efficiency direct —drive heating devices are the key part to improve the
performance of direct—drive wind heating systems. In this paper, the optimal structural parameters
of a typical straight-blade disc turbine agitator heating device were investigated. The effect of
input torque and power for the agitator heating device were also investigated via single —factor
experiments and orthogonal experiments, and a multiple linear regression model for input power
and the various factors of the agitator heating device were established. The results showed that the
increasing in the number of blades, liquid level height, and rotational speed can enhance the
performance of the agitator heating device, while the increasing in the height of the agitator blade
decreasing its performance. And the increasing in the number of baffles initially can improve the
performance of the heating device, but the performance improvement will no longer increase as the
number of blades reaches a certain value. The degree of influence of the aforementioned factors on
the performance of the agitator heating device is as follows: rotational speed > height of agitator
blades > number of baffles > liquid level height > number of blades. The agitator blade height and
rotational speed have a positive impact on the performance of the heating device, while the number
of baffles and liquid level height have a significant influence. The performance of the direct—drive
agitator heating system can be predicted with the established multiple linear regression model
based on the various optimal structural parameters. The investigation of this paper can founded a
basis for designing and optimizing of the direct—drive agitator heating devices.

Keywords: heating by direct stirring; wind energy utilization; factor analysis; orthogonal test
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