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Design and Experimental Research of Multi-fan Wind Tunnel
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Abstract: In the event of a serious accident in the nuclear power plant, the atmospheric
diffusion model is needed to evaluate the environmental consequences of nuclear acci-
dents, and the accuracy of the model can be verified by wind tunnel experiment. In
order to improve the accuracy of the verification for the wind tunnel experiment, the
multi-fan technology in the structural wind resistance, which overcomes the shortcom-
ings of the traditional passive wind tunnel such as the poor adaptability to the boundary
layer simulation and the complicated regulation, was put into the simulation of the
atmospheric diffusion of the nuclear accident. Through the design of 10 (row) X

8 (column) multi-fan wind tunnel and the build of an active control system with wind
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speed feedback for fan array, the simulation of wind speed profile of boundary layer at

class D stability was carried out by this multi-fan wind tunnel. The rapid simulation of

the wind speed profile of the Shidaowan Nuclear Power Plant site was realized in this

paper, and the simulation precision is relatively high. The reliability of the simulation

for the atmospheric boundary layer is verified with the multi-fan wind tunnel technolo-

gy, which provides a new empirical method for the experiment of atmospheric diffusion

wind tunnel.

Key words: multi-fan wind tunnel; atmospheric diffusion; active control; nuclear acci-

dent; wind speed profile
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Fig. 3 Control system of multi-fan wind tunnel
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Table 1 Average wind speed at different motor speeds

n/(remin ) 9/Cme+s D |n/(remin ) ov/(me+s 1)
300 0. 397 2100 2.136
600 0.603 2 400 2.432
900 0. 81 2 700 2. 815
1 200 1. 184 3 000 3.128
1 500 1. 49 3 300 3.45
1 800 1. 801 3 600 3.725
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Fig. 4 Sketch of wind speed measurement point and flow chart of wind speed adjustment
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Table 2 China’s atmospheric stability classification
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Table 3 Relation of h,, h, and v,

hm // Ub / hm // Ub /
hy/m hy/m

mm (m-s 1) mm  (m-+s 1)
112 75 0.850 5 1312 875 1.390 2
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592 395 1.185 7 1792 1195 1.479 6
832 555 1.269 2 2032 1 355 1.517 3
1072 715 1.335 2 2272 1515 1.551 5
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Table 4 Motor initial speed and final speed with corresponding wind speed
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