Low. Temp. Phys. Lett. 45, 0123 (2023)

KR N-N AKX H T IRARERA T EES
BBERARBENHEWRR

RE, =, HFE,Z8E, HEi, ZXEE
R SRR B R T R R R SRR L I 200444
Wk H 1 :2023-04-06 5 350 H 1 : 2023-05-15

O et > ey U 08 2 T L G4 ik 1) 4 e 4 ) P AL U VL L 7 R S AR T W TR A A R Y
TEASC BATIET H-A JFRBRMEH# L T — A WG 8 5 4 ROTHE AL, 3 BT = Hok i 1 L HOK G R TR
(5] 1 151 T 20T )k 3 2 0T e R R OS2 S5 IE R 09 N AR 1 R I HEB O 2UAR B L N-INAR G SR 0 U RE 68 3R T
T 368 5 9 TF % B T 5 At 2K Halbach ES %) I B i i JL-F BEA 52, 7E 50 Hz BUERIAT L ARG A N-N AR =0 HE
G TT % L TR SR T 1300, 302ty TR B0 N-NCARD sHES 5, e K 2 W8T TR, DT 7 A A 22 A4 168 L A J O 2
JE 53 AT A8 S5 2850 F S DT DS X ) D R W Sy 2 0. i X K AR B BE HEAT T S BOAR A SR o3 BT R R AR R
X T 6 v TS ) 2 I S e 0 P R R S A R T LA T SN B R AR 4R T E IR B T B R TR, A AR TR SR R R
B4 i BE 4R A3t — BT BB B 5

R i R H-A RS NSNS SCHES L T % LR
PACS: 84.71.Mn,85.25. Am,75. 40. Mg
DOI:  10.13380/j. Itpl. 2023. 03. 001

Simulation of N-N Relative Arrangement of Permanent
Magnets to Raise Open-circuit Voltage of Dynamo-type
High-Tc¢ Superconducting Flux Pump

SONG Shiheng, LI Wenhao, XIAO Shuliang, LI minjuan’, ZHOU Difan, CAI Chuanbing

Shanghai Key Laboratory of High Tem perature Superconductors s Department of Physicss Shanghai University s Shanghai 200444, China

Received date: 2023-04-06; accepted date: 2023-05-15

[Abstract] The dynamo-type high-Tc superconducting (HTS) flux pump can inject direct current into the
superconducting coil without contact, which has a unique advantage in superconducting magnet charging. In this
paper, a two-dimensional finite element model of flux pump is established based on H-A equation coupling, and the
influences of three permanent magnets (PMs) and five PMs on the open-circuit voltage (V,.) of flux pump under
different arrangement modes are simulated respectively. Compared with the normal N-pole downward arrangement,
the improved N-N relative arrangement can increase the V,.. The improved Halbach arrangement has little effect on

the V... At a rotation frequency of 50 Hz, the N-N relative arrangement of PMs increases the V,. by 13%. This is
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because after the N-N relative arrangement of PMs, the magnetic flux will be squeezed, resulting in a magnetic
induction intensity distribution with multiple peaks, so that the equivalent voltage waveform (V,,) changes from an
asymmetric quadruple peak to a multiple peak. Finally, the influence of PM size on V,. is analyzed by parametric
scanning of PM width. By optimizing the design of the magnet structure, the magnetic induction intensity
distribution can be controlled and the V. of the flux pump can be increased, which provides a novel design direction

for improving the output performance of the experimental device.
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