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Aerodynamic State Regulation and Control of Cascade in
Short Duration Wind Tunnel

Li Hongcai, Zhu Huiren
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to obtain an effective method maintaining the cascade aerodynamic state during the experi-
ment. The relations of the cascade aerodynamic state and the openings of the valves in short duration wind tun-
nel are studied. Using the calculated valves’ openings according to the valves’ discharge characteristic data, the
required state can be reached. By combining the pressure regulating valve’s discharge characteristic data with
the traditional Proportional-Intergral-Differential(PID) method, an effective method maintaining the cascade aer-
odynamic state during the experiment is given. The new method can automatically compute the control parame-

ters and precisely control the cascade aerodynamic state, while the calculation amount is small and stable pres-

sure state can be achieved rapidly and monotonously.
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Fig.1 Experimental scheme of the short

duration wind tunnel
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Fig. 2 Characteristic curve of pressure regulating valve
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Fig. 3 Characteristic curve of throttle valve
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Fig.4 Characteristic curve of butterfly valve
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Fig.5 Characteristic curve of ejector
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Fig. 6 Pressure fluctuation due to wrong PID parameters
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Fig. 7 Pressure curves during the experiment
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