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Research on variable voltage drive control method for high-speed
on/off valve considering temperature feedback
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(School of Mechanical and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Good dynamic characteristics are the key to accurate flow control of high speed on/off valve. However, the existing drive
control strategy of high speed on/off valve ignores the influence of temperature rise generated by variable voltage excitation on the
dynamic response characteristics of high speed on/off valve. In order to improve the dynamic response and improve operational
reliability, a variable voltage drive control method based on temperature feedback is proposed in this paper. Firstly, the electromagnetic
thermal coupling simulation model of high-speed on/off valve is established based on Maxwell and thermal, and the influence of coil
turns, driving voltage and ambient temperature on coil temperature rise are analyzed. The results show that an increase in drive voltage
exacerbates coil temperature rise. Secondly, the influence of temperature change on the dynamic response characteristics of high speed
on/off valve is further explored. The results show that with the increase of temperature, the opening delay time increases, while the
closing delay time decreases. Based on this, a variable voltage drive control strategy considering temperature feedback is proposed, and
a simulation model is built in Simplorer to verify the effectiveness of the control strategy. Finally, the performance test bench of high
speed on/off valve is set up, and the control effect of single voltage control and variable voltage control strategy are compared through
experimental analysis. The test results show that, compared to traditional single-voltage control, the proposed variable-voltage control
strategy based on temperature feedback reduces the closing lag time of the high-speed on/off valve by 5. 55 ms and lowers the steady-state
coil temperature by 24. 5°C. These improvements effectively improve the dynamic response characteristics and operational reliability of

the high-speed on/off valve.
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Fig. 1 Structure of high-speed on/off valve
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temperature feedback

TEFE TSR mE | 5 ) 2 B SR O 1A AR I i =
B[R] 08 SR S A5 P S i SR AR 2R eI L B 5 H
DAL, 25 T 20 e T SR R R A e s . A R s i
THEFTOCHAI IS, W SRR A i R o (IR R Ak e
FEETH SR n /TR PRG0N A 705 2 15 1 G AT 5 an S
S0 T8 DG BA , S 2 BT T AR T B — I S G DA v e ek B,
IR AR R
3.2 g?iﬂf*&ﬁﬁ’]*%l‘?ﬁﬂ]%ﬁ%ﬁﬁ?ﬁ

52 ) 1o T T G 1) 3 A e 2 R o el AR 4k P
EE[SE{E;@)L,EﬁtJ%éﬁ%%l@{Euﬁﬁiﬁmr;*ﬁaéﬂﬁﬁ
i PSR T oL h £ B B A2 IR AR 1k, 15 R
SRARIFGE I HE A 1 B B 4 o) R e ) LR PR A T R R S
T K15 Bk , 78 Simplorer 5004 H 35 #2780 B R 9K 4%
AR JF R PR e OOUH R AR F R K B 3 s ol S
T e I OGP BEXT AT

& 16 Fr7R o 3 oA ] 4 il 7 =X Ze kel v Ui | e G
T3 SRS ERXT , E 16 B, 1E /S R )R B B
3 Tl R BR SRR A — S, Bifi 25 B T v, 4k P R



53

PR 45 - T I 2 5t 94 v o T S 22 vl T K sy 2 o 7 ek 5 269

HERFHE (PWMD
S
Y

FEHPWM 525t

BSmy

ESEH

S =N

P15 Tl RE S A5t ) A L 9K sl 4 i A A
Fig. 15 Temperature feedback based control model

for variable voltage drive
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