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Finite Differential Calculation of Temperature Fields

——One-Dimensional Temperature Field
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Abstract: Most of the existing researches on the temperature field are based on the heat conduction equa-
tion, and most of them do not consider the change of material properties with temperature. The thermal
convection boundary condition and the change of material properties with temperature can be considered ef-

fectively by studying the temperature field from the perspective of energy balance. In order to better re-
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store the actual situation, firstly, based on the principle of energy balance, finite difference method was
used to establish the finite difference equation of the transient heat transfer problem. On this basis, consid-
ering the material properties with the change of temperature, MATILAB programming was used to calcu-
late the temperature field; Finally, an example was given and compared with the corresponding ABAQUS
finite element simulation results, and it is proved that this method can effectively deal with such problems.
The results showed that in the heating environment, whether the material thermal parameters change with
temperature does not affect the distribution of temperature, but affects the size of temperature. The inter-
nal temperature of the object calculated with the material properties changing with temperature is higher
than that without the material properties changing. When the international standard temperature rise curve
is adopted for the ambient temperature, the change form of the internal temperature of the object at the
boundary is the same as that of the ambient temperature, which is in logarithmic form. In the object far
from the boundary, the temperature range decreases with the increase of the distance from the boundary,
and the temperature change is exponential.

Key words: temperature field; variable coefficient heat conduction equation; finite difference method; ener-

gy balance
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