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High precision speed measurement method of flywheels in
integrated energy-storage and attitude-control system

Liu Zhi-hua'? | Jia Hong-guang', Bai Yue'*”, Wu Yi-hui', Zhan Di-ni’, Yang Zuo-qi'”
(1. State Key Lab of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China; 3. College of
Communication Engineering, Jilin University ,Changchun 130022, China)

Abstract; To accomplish the wide range and high precision speed measurement in the attitude control and
energy storage flywheel application, a new measurement method was put forward based on the analysis of the
errors. In the low speed region, the time of several integrated flywheel speed pulse signal was measured.
While the speed exceeds a certain threshold speed, the pulse number in a certain time was counted. For
proving the feasibility of this method, the speed measurement experiment was done by using high precision
arbitrary waveform generator and universal counter produced by Agilent Company, and the experiment results
showed that the suggested speed measurement method can meet the demand of the integrated flywheel energy
storage and attitude control system with the advantages of high precision and wide range.
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Fig.2 The flow chart of speed measurement program
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Fig.3 The experiment error curve line of speed measuring
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Table 1 Test data of speed while counting ten integrated motor pulses
HUEERVS 4 1 2 3 4 5 6 7 8
Ty 199 889 199 889 199 889 199 889 199 889 199 889 199 889 199 890
f=0.1 kHz
[} 23.45 23.45 23.45 23.45 23.45 23.45 23.45 23.45
Ty 19 992 19 992 19 992 19 992 19 990 19 992 19 993 19 992
f=1kHz
w 234.46 234.46 234.46 234.46 234.49 234.46 234.45 234.46
Ty 2001 2001 1999 2000 2000 1998 2000 2000
£=10 kHz
[} 2342.57  2342.57  2344.92  2343.75 2343.75  2346.09  2343.75  2343.75
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Table 2 Test data of speed in 0.1 s sampling time
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