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Design of Signal Processing System for Wind Tunnel Rotating Shaft Balance
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Abstract: The complex aerodynamic influence caused by the propeller slipstream can only be obtained in wind

(1. Aerodynamics Institute of China Abiation Industry Corporation, Harbin
2. Low Speed High Reynolds Number Aeronautical Key Laboratory, Harbin

tunnel tests at present. In order to accurately measure the aerodynamic force and obtain the influence of the propeller
slipstream, a rotating shaft balance is directly connected to the propeller and rotates synchronously at a high speed to
conduct the wind tunnel. test. In—depth research on the experimental principles and data processing methods of the
rotating shaft balance was carried out, and the wind tunnel rotating shaft balance signal processing system was de-
signed and developed. Comprehensive consideration of signal attenuation, electromagnetic environment and other in-
terference issues, the acquisition is triggered by the clock backplane to ensure the synchronization of signal acquisition,
and the overall processing accuracy of the system and other indicators meet the technical requirements of the test. It
also innovatively developed the continuous measurement technology of wind tunnel dynamic data, which greatly im-
proved the test efficiency. After many wind tunnel tests, the functions of conditioning, collecting and processing the
signals of the rotating shaft balance have been realized, providing technical support for high— efficiency, low —noise
advanced propeller design and turboprop aerodynamic noise design.

Keywords: wind tunnel; rotating shaft balance; signal processing; slip ring; synchronous trigger; continuous

measurement
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