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Calculation and Experimental Research of Maximum Contact Heat

Flux Density

TAN Ligang’, DAI Chao, PENG Bo, QIN Guangzhao, LI Gaolei
(College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China)

Abstract: In unsteady state heat transfer processes, existing theories still cannot effectively solve the problem
of initial heat flux density values. This article proposes the concept of maximum contact heat flux density and the
contact heat flux density constant. Based on this, a calculation formula for the maximum contact heat flux density is
proposed, which determines that the maximum contact heat flux density is proportional to the initial temperature
difference between the two objects, and the proportionality coefficient in the formula is the contact heat flux density
constant. Additionally, based on the experimental principle of approximating instantaneous heat flux with an
extremely short average heat flux density, a heat flux testing platform is established to conduct temperature rise tests
on metal sheets. The maximum contact heat flux density and contact heat flux density constant are calculated. Based
on experimental research, the contact heat flux density constant is 1 022.51 W/(m*+K) for stainless steel 304 metal
sheets with a thickness of 0.5~5.0 mm and a temperature rise of 100 K.
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Fig.1 Schematic diagram of contact heat transfer
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Fig.2 Metal sheet heat flux density testing platform
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Fig.3 The variation curve of surface temperature rise with

thickness on metal foil under different contact heat transfer times
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Tab.1 When t=0.5 s, the temperature rise test results of
the upper surface of metal sheets with different thicknesses

and the calculation results of related parameters

8/mm AT, /K q/(W-m™) k/(W-m?-K™")
0.5 6.42 25435.48 326.10
1.0 4.78 37865.75 485.46
15 3.86 45914.70 588.65
2.0 2.85 45 121.70 578.48
3.0 2.10 49 959.00 640.50
4.0 1.32 41711.80 534.77
5.0 0.45 17 644.25 226.21
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Fig.4 The variation curve of the maximum contact heat flux
density of metal foil with thickness at different contact

heat transfer times
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contact heat transfer times
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