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Research on High-Precision Numerical Calculation Methods for

Unsteady Heat Conduction Problems
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(School of Energy and Power Engineering, North University of China, Taiyuan 030051, China)
Abstract: High precision numerical calculation of unsteady heat conduction problems possesses higher
precision and higher efficiency. In this paper, the two-dimensional unsteady heat conduction problem was
investigated and a numerical solution program based on Python language was written. The construction
methods of Taylor series expansion difference scheme and Hermite interpolation three-point compact differ-
ence scheme were respectively realized, and the heat conduction plate computational model of edge heat
insulation was designed by structured mesh, which was combined with examples to validate the method,
and the effect of high-precision difference format on the efficiency and precision of the unsteady heat con-
duction problem was analyzed. The numerical simulation shows that the simulation results fit well with
the analytical solution, and the error accuracy is kept below 2%, which proves the effectiveness of the
numerical calculation program. And by comparing the solution efficiency of the same spatial five-point

computation method, it is found that the fourth-order compact difference scheme and the sixth-order com-
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pact difference scheme have about 48% and 65% efficiency improvement based on the second-order differ-

ence scheme, which proves the reliability of high-precision numerical computation. With the rapid prog-

ress of arithmetic power, high-precision numerical computation of unsteady heat conduction problems will

become a trend.

Key words: unsteady heat conduction; finite difference; high-order precision; compact difference scheme
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Fig.3 Temperature field distribution of second-order model with different step size
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