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Abstract

Wind tunnels are experimental equipment that artificially generate and control airflow to simu-
late the flow of gas around aircraft or entities, and are an indispensable component of the aviation
field; And wind speed control is the core control part of wind tunnels, and the quality of wind
speed control strategies will directly affect the various performance indicators of the wind tunnel.
In order to achieve precise control of wind speed in a certain subsonic wind tunnel, the article de-
signs a segmented wind speed control strategy based on the wind speed requirements under var-
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ious operating conditions of the subsonic wind tunnel, in order to safely, reliably, energy-saving,
and quickly control wind speed. The control accuracy of the control strategy has been verified
through wind tunnel experiments.
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Figure 1. Schematic diagram of bipolar cyclone structure
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Figure 2. Schematic diagram of closed-loop wind speed control system
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Figure 3. Composition diagram of wind speed control system
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Figure 4. Schematic diagram of wind speed control under low wind speed conditions
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Figure 5. Synchronous timing diagram of bipolar pair cyclone
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Figure 6. Schematic diagram of bipolar pair cyclone synchronous control based on expert PID control
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Table 1. Wind speed operation results of the test section
F 1 REENREBITER

5 | S mE i A (Hz) J5 B A (Hz) U8 BRI (m/s)
1 5.4 0 10.0
2 8.1 0 20.0
3 IXZN A & AL 10.7 0 30.0
4 13.4 0 40.0
5 18.6 0.0 60.0
6 18.7 18.7 80.0
7 22.5 225 100.0
8 26.2 26.2 120.0
9 30.0 30.0 140.0
10 BT 33.7 33.7 160.0
11 37.4 37.4 180.0
12 41.2 41.2 200.0
13 44.9 44.9 220.0
14 48.3 48.3 238.0
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Figure 7. Wind speed control curve at a given wind speed of 200 m/s
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