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Design and optimization of current measurement device for
rectangular conductors in confined spaces

Shen Yue' Quan Shuo'
(1. School of Automation, Nanjing University of Information Science & Technology, Nanjing 210044, China;

Tang Yue® Chu Ziyang'

2. School of Internet of Things Engineering, Wuxi University, Wuxi 214105, China)

Abstract: For the current measurement of rectangular conductor in narrow space, a current measurement device based on
elliptic array of Hall elements is proposed, and the relatively optimal array distribution is determined through theoretical
calculation and finite element simulation analysis, and the feasibility of the method is verified by constructing an
experimental platform and experimentally verifying the validity of the current measurement in the state of conductor
eccentricity, and at the same time analyzing the eccentricity error of the current measurement in the state of conductor
eccentricity is analyzed. Simulation and experimental results show that the elliptical array current measurement device
designed in this paper is within the industrys allowable +1% error limit, allowing wire X-axis eccentricity of —4.1 to
4.1 mm, Y-axis is unlimited; and compared with the traditional current measurement device, the weight is reduced by
82.9%, and the installation occupancy area is reduced by 72.4%, and the applicability to the narrow space is much
stronger, which provides technical support for new energy product lightweight, miniaturization, and continuous cost
reduction.
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different aspect ratios
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Hall element position and sensitive axis orientation

EIRTCNE P,

R TR 7 7

(26.94, 4.40).(5.57, 9.83),
PCBA1

(—0.827, 0.563),(—0.998, 0.063) .

N—=6.AR=0. 33 0.041 7 (—16.59, 8.33).(—26.94, —4.40), (—0.976, —0.216).,(0.827, —0.563),
(—5.56, —9.83).(16.59, —8.33) (0.998, —0.063).,€0.976, 0.216)
(29.18, 2.17).(11.77, 8.55) . (—0.611, 0.791),(—0.991, 0.131),
PCBA2 0.017 9 (—7.07, 9.04),(—25.41, 4.95), (—0.997, —0.075),(—0.897, —0.443),
N=7,AR=0.31 (—21.01, —6.64).(—2.36, —9.27), (0.957, —0.291).(1. 000, —0.024),
(16. 43, —7.78) (0. 980, 0.199
PCBA3 (28.98, 7.76).(7.76, 28.98) . (—0.259, 0.966),(—0.966, 0.259) .
N—6.AR—1 0.0417 (—21.21, 21.21).(—28.98, —7.76). (—0.707, —0.707),€0.259, —0.966) .
(—=7.76, —28.98).(21.21, —21.2D) (0.966, —0.259).,€0.707, 0.707)
(29.81, 3.36).,(15.96, 25.40), (—0.112, 0.994),(—0. 847, 0.532),
PCBA4 T (—9.91, 28.32).(—28.32, 9.91), (—0.944, —0.330),(—0.330, —0.944),
N=7.AR=1 (—25.40, —15.96).(—3.36, —29.81), (0.532, —0.847).(0.994, —0.112),
(21.21, —21.2D (0. 707, 0.707)
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Table 3 Summary of current errors in the case of rectangular conductor eccentricity
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