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System identification and fuzzy control of electric heating
stoves based on hardware-in-loop simulation

ZHANG Zhi-liang, SUN Bin

(College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; An electric heating stove was used as an experiment object to build a hardware-in-loop simulation
temperature control system of electric heating stoves based on MATLAB/Simulink. An accurate mathematical
model was constructed through the method of system identification, and then the fuzzy PD control strategy was
used. First, suitable controller rules and parameters were gained by computer simulation methods. Then this
controller was used to control the temperature of the electric heating stove to reach a perfect level. The result
indicates that it is convenient to use the hardware-in-loop simulation method to construct the system model and
design the controllers and to search the right controller parameters. It can be used to control pressure, the

level of liquid and other aspects in industry’s control field.
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Figure 1 Diagram of the hardware-in-the-loop

system configuration
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Hardware-in-the-loop control system of elec-

Figure 2

tric heating stove configuration diagram
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Figure 3 Temperature characteristic curve of electric

heating stove
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Figure 4 Constitution of fuzzy logic control system
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Figure 5 Fuzzy-PD controller configuration diagram
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Table 1 Fuzzy control rule table
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Fuzzy-PD control program diagram of electric

heating stove temperature
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Figure 8

Fuzzy-PD control result diagram of electric

heating stove temperature
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Figure 9

Electric heating stove hardware-in-the-loop

system of fuzzy-PD control diagram
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Figure 10 Result of control the electric heating

stove temperature
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