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Simulation of Ambient Temperature Effects on Electromagnet of Fuel Solenoid Valves
XU Nan-yue'? ,ZHU You—kun'?, WANG Bin"’
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Abstract: In order to study the effects of ambient temperature on the driving performance of the electromagnet in a fuel solenoid
valve, based on the relationship between the working principle of the solenoid valve and the actuating characteristics of the actuator, a
mathematical model of the solenoid valve in the thermal environment was established. Through the analysis of the temperature and magnet-
ic field characteristics, it was determined that the solenoid coil is identified as the most sensitive key functional component to temperature.
Numerical simulation of the electro-mechanical converter including the coil and armature was conducted by finite element software Ansoft
Maxwell, the distribution of electromagnetic induction intensity and the key response index of the system were obtained under different am-
bient temperatures, and the static and dynamic characteristics for the valve opening and closing actions were examined. Influences of ambi-
ent temperature on the magnetic field and the electromagnet response under the rated operation condition were analyzed. The coil current,
electromagnetic force, the speed and displacement of the armature at different ambient temperatures were obtained by the simulation. The
results show that the increase of ambient temperature causes the resistance of the coil material to increase, which leads to the decrease of
coil current and electromagnetic force, and finally shortens the opening and closing time and even makes the valve unable to open under
the same driving voltage.
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