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Fig. 9 Position and shape of the silk at different instants
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Fig. 9(Continued) Position and shape of the silk at different instants
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Research on disturbance attenuation time in an extremely
low wind speed calibration facility

ZHOU Tingbo', TIAN Yonggiang®, LIU Jiahang®?, ZHANG Zhengke®,
ZHANG Guobiao', XI Zhongxiang®, GAO Chao?

(1. Facility Design and Instrumentation Institute, China Aerodynamics Research and Development Center, Mianyang 621000, Sichuan,
China; 2. National Key Laboratory of Science and Technology on Aerodynamic Design and Research, Northwestern Polytechnical

University, Xi'an 710072, Shaanxi, China)

Abstract: The construction of extremely low wind speed calibration facility is the basic premise and
guarantee for the hot-wire anemometer to accuratelymeasure the flow velocity at extremely low speed.
For the sealed chamber to serve as the site for the hot wire probe tomove through, the attenuation
characteristics of the probe support disturbance in the chamber flow field is a key technical problem in
the design of the calibration facility. Based onmoving overlapping grid technique, this key
aerodynamic problem was numerically investigated. The disturbed flow field was created by letting the
probe support travel axially in a straight line in the chamber at a constant velocity and suddenly
stopping near one end wall of the chamber which the support rod was approaching. Continued
computation after the support stopped started the unsteady attenuation process of the disturbed flow
field. To verify and validate the computed result, a pony-size sealed chamber test rig was set up and
experimental observation was performed with silk in the chamber representing themotion of disturbed
air. Experiments and computations agree with each other and both are close to the result in literature,
which indicates that both the computation and the experiment are reliable. The time needed for the
disturbed flow field to return to rest was determined to be 12 ~ 15 minutes by judging from the
computation, the experiment in this paper and the result in literature.

Keywords: extremely low wind speed; calibration facility; disturbance attenuation; numerical

simulation; experimental observation



