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Abstract: Various factors, including slow temperature rise, insufficient heat storage, and rapid heat
release rate, are observed to affect the promotion of distributed electric heating in the market according
to the feedback analysis of the practical application of distributed electric heating in recent years. This
can be mainly attributed to the user environment of distributed electric heating, including specific user
conditions and the electric heating equipment. This study proposes the usage of a high-temperature
phase change thermal-storage material as the thermal storage medium for a high-temperature phase
change thermal-storage electric heater based on the equipment itself. The proposed material comprises a
carbonate ceramic matrix composite, which is composed of a microporous ceramic matrix and
carbonate with high viscosity, and exhibits a stable structure in the phase change state. To study the
variables, such as the heating rate, heat storage, heat release rate, and user usage effect of a high-
temperature phase change heat-storage electric heater, a mathematical model of the high-temperature

phase change heat-storage electric heater is initially established using the ICEPAK commercial
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software. The heating operation of the electric heater is studied via a numerical simulation, and the

temperature distribution diagram and temperature increase curve diagram are obtained with respect to a

non-steady state heat storage process when the electric heater is in a stable state. Further, the accuracy

of the simulation results can be verified using the same heating curve as the heat storage process. Real-

time online monitoring method of the user’ s room temperature is adopted to test the practical effects of

the high-temperature phase change electric heater; the obtained temperature rise curve is consistent with

the simulation and test results, and the room temperature is maintained at 18 — 20 °C, satisfying the heat

demand of the users.
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Fig.1 Effect chart of high temperature phase change
thermal storage electric heater
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Fig.2 Temperature cloud chart of high temperature
phase-change regenerative electric heater
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Fig.3 Temperature rise curve of high temperature phase
change thermal storage electric heater in unsteady state
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Fig.4 Schematic diagram of test system for high
temperature phase change regenerative electric heater
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Fig.5 Diagram of temperature measurement point
arrangement of high temperature phase change

storage electric heater
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Fig.6 Test platform for high temperature phase change
thermal storage electric heater
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Fig.7 Temperature curve of exit gas heat storage and
release process of high temperature phase change heat
storage electric heater
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Fig.8 Temperature curve of heat storage and release
process of high temperature phase change storage
electric heater front shell
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Fig.9 Temperature curve of right shell thermal
storage and release process of high temperature phase
change thermal storage electric heater
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Fig.10 Temperature curve of heat storage and
release process in left shell of high temperature phase
change storage electric heater
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Fig.11 Site diagram of installation of high temperature
phase change thermal storage electric heater
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