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Flow control strategy for powered nacelle calibration facility
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Abstract: In order to reduce the fluctuation of Mach number of powered nacelle calibration facility
and improve the accuracy of calibration data, it is necessary to study the control strategy of air supply flow
rate. The overall characteristics of the system were analyzed, and the generalized predictive control
algorithm was adopted to realize the optimal control of the high-pressure air supply control system in a
certain time domain. At the same time, considering the problem of poor flow stability caused by the
pressure disturbance of air source, the recursive least square method with forgetting factor was adopted to
identify the disturbance model online, and then the disturbance feedforward control structure was adopted
to effectively suppress the disturbance. Considering the problem of flow shock caused by asynchronous
switching process of digital valves, an asynchronous switching controller for digital valves was designed to
suppress the disturbance. Finally, calibration test of a certain type of nacelle was carried out. Results
showed that the control accuracy of air supply flow was better than +0.001 kg/s, the control accuracy of
Mach number was better than 0.000 5, and the control efficiency was increased by 40%, proving that the

proposed control strategy was effective.
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calibration facility
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Fig. 3 Control structure block diagram of powered nacelle calibration facility
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