2021,48(2) o5kt | EMCA

=miE AR MEREGs TS EWsHMRHL”

Bas, Kxm, Do
(LMILkZF LA TARFRE, LT kM 110870)

OE: B R A R LR (EM-HTV) S FH PR BRI 55 (29 200 °C) WyRR s, 1 S8R R i il 3 B il
YT s 98 T EM-HTV [ L RES BEE S5 /Ef“iizéa\%ﬁ RS, 0 T — 0 R PB4y B+ B ) S AR+ )
FERUHH” FBT R 454 , 3T 1F 5100 SRR T4 S 254 w9 SR R 1EA T T ORI BT, X B0 B AL 2R A 7
TOCHE IR XS B R S A A T IR G 5 IE , IR AR S O SRR R 22 AR G RE RN I T R R IR
FEG M5 20 TR BR T AT v AT o )5, P9 1 7 AR5 44 5 R 160 P e R AL B4 TR A, e IR
1R R AR AL AT 278.29 °C TR ZE 241.23 °C IR FEAR T 29 13.32% IR X I BA S8 4 &2 6 2 m] Sdid A ot
FsR . HRAL, IR R R AL S AL LA SRR 5 8 A T HERR R AN T R 5 %o BRAT 7 i A i O e

KEIE: BIRE; EXIKE,; 8HR; B

hESES. TM 574 XERFRERD: A MERS: 1673-6540(2021)02-0057-07

doi: 10.12177/emca.2020.203

Temperature Field Analysis and Structural Parameter Optimization of
Electromagnetic Mechanism for High Temperature Valve "

HU Zhimin, CAl Zhiyuan, MA Shaohua
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: According to the characteristics of high temperature (about 200 °C) of electromagnetic mechanism for
high temperature valve ( EM-HTV ), firstly, the electromagnetic field loss distribution and temperature field
distribution of EM-HTV are studied by using electromagnetic field and temperature field analysis method. Then, a
novel structure of “coil grading with interstage heat conduction ring and shell cooling plate” is proposed. Based on the
principle of orthogonal experiment, the key dimensions of the proposed structure are optimized. The existing
electromagnetic mechanism is improved, and the new structure is verified by temperature rise test. The error between
the test data and the simulation data is within a reasonable range, which proves the feasibility of applying the
electromagnetic field and temperature field analysis method to the coil temperature rise analysis. Finally, the
temperature distribution of the high temperature electromagnetic drive mechanism of the new structure is studied, and
it is found that the maximum temperature decreases from 278.29 °C by about 13.32% to 241.23 °C, and the low
temperature area increases obviously, which can meet the requirement of reliable operation temperature rise. In
addition, the proposed structure has the advantages of convenient winding and easy troubleshooting, modular
processing and modification of existing products.
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