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Abstract: In order to simulate the conjugate heat transfer problem; a calculation program for simulating
fluid-solid conjugate heat transfer problems is developed on the MOOSE platform based on the finite
element algorithm. The traditional continuous Galerkin finite element method is used to solve the struc-
tural heat transfer problem in the solid region. The SUPG/PSPG stabilization algorithm is introduced to
solve the oscillation problem caused by convection-dominated equation of flow and the problem of
velocity and pressure decoupling. The k-w turbulence model is used to solve the turbulent flow. For the
conjugate heat transfer problem in the whole field, the program uses a fully coupled implicit scheme to
solve it. The program is validated by comparing with the experimental and theoretical results for basic
flow and conjugate heat transfer cases. The results show that the calculation results are in good agree-
ment with the experimental data and DNS results. Therefore, the program developed in this study has
the ability to compute incompressible flow with heat transfer, solid heat transfer, conjugate heat
transfer, and related problems.
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Fig. 1 Schematic diagram of conjugate heat transfer
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Fig. 2 Schematic diagram of conjugate heat transfer
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Fig. 3 Schematic diagram of 2D zero pressure gradient

flat plate verification case
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