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Influences of Conjugate Heat Transfer on
Fluid Thermal Boundary Conditions in
Laminar Pipe-Flows Under Non-uniform Heating

LIU Zhong-liang, MA Chong-fang
( College of Environment and Energy Engineering, Beijing Polytechnic University, Beijing 100022, China )

Abstract: It is important in the experimental invesligations of convection heat transfer o carry out
the experiments under known fluid thermal boundary conditions. In this paper, in order to identify the
influences of wall heat conduction on the fluid thermal boundary conditions, ihe conjugate heat
transfer problem of wall-heat-conduction and forced convection in the thermal entrance region of
fully-developed laminar pipe flows with non-uniform heating is studied numerically to find out the
influences of pipe sizes, fluid and pipe material properties and flow states on the homogeneity of the
fluid thermal boundares at the fluid-wa!l interface. The results show that the conjugate heat transfer
between the tube wall and fluid has a strong influence on the boundary condition of the in-tube fuid
at the wall. Suggestions are given on the size and the wall material of the test section to improve the
reliability and accuracy of experimental results.

Key words: fluid-solid coupling; heat conduction; convection; boundary conditions; homogeneity
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