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Comparison of Single and Double Electrostatic Sensors for Rotational Speed

Measurement
Lijuan Wang ®°, Yong Yan ®, Kamel Reda ®

2School of Control and Computer Engineering, North China Electric Power University,
Beijing 102206, P. R. China

®School of Engineering and Digital Arts, University of Kent, Canterbury Kent CT2 7NT UK

Highlights

e Comparison of the performance of single-sensor and double-sensor systems.
o Effect of different rotor materials on the performance of both systems.

e Effect of surface roughness of the rotor on the performance of both systems.
o Effect of the rotor size on the performance of both systems.

Abstract

Accurate and reliable measurement of rotational speed is crucial in many industrial processes.
Recent research provides an alternative approach to rotational speed measurement of dielectric
rotors through electrostatic sensing and signal processing. This paper aims to explore the
electrostatic phenomenon of rotational machineries, design considerations of the spacing between
double electrostatic sensors and effect of dielectric rotors on the performance of the rotational speed
measurement systems based on single and double electrostatic sensors. Through a series of
experimental tests with rotors of different material types, including polytetrafluoroethylene (PTFE),
polyvinyl chloride (PVC) and Nylon, different surface roughness (Ra 3.2 and Ra 6.3) and difference
diameters (60 mm and 120 mm), the accuracy and reliability of the two measurement systems are
assessed and compared. Experimental results suggest that more electrostatic charge is generated on

the PTFE rotors with a larger diameter and coarser surface and hence better performance of the



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/82097

