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Structural design and simulation verification of experimental platform for
infrared and hot air collaborative heating
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Abstract; The experimental study of infrared radiation and hot air collaborative heating of asphalt pavement was
conducted, and the influence of coupling of different heating factors on the effect of road heating was analyzed. On
the basis of analyzing the mechanism of collaborative heating on asphalt pavement and considering the specific
requirements of the experiment, an experimental platform was designed and a simulation model of collaborative
heating of asphalt pavement and experimental platform was established. With the aid of CFD simulation software for
simulation analysis, the structural design and heating performance simulation analysis of the collaborative heating
experimental platform were carried out. Results showed that the designed experimental platform could evenly
distribute the hot air within the heating distance and wind speed range required for the collaborative heating
experiment. The collaborative heating plate could evenly heat the road surface when the heating distance was
adjusted. The hot air generator could continuously provide hot air with stable and controllable temperature and wind
speed for the heating experiment. The results verified that the heating performance of the experimental platform
meets the requirements of the collaborative heating experiment under multi-factor coupling, which provides a
theoretical basis for the design and manufacture of collaborative heating experimental platform and the development
of the collaborative heating device for thermal regeneration of asphalt pavement in the future.
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Fig.1 Schematic diagram of effective radiation
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Fig.2 Radiative heat transfer model between two surfaces
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Fig.3 Collaborative heating experimental platform
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Fig.4 Internal structure of heating zone of experimental

platform
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Fig.5 Infrared radiation and hot air collaborative heating plate
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Fig.6  Hot air generator
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Fig.7 Heating distance adjustment mechanism
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Fig.8 Asphalt pavement test block bearing platform
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Fig.9  Arrangement of hot air holes on collaborative heating

plate
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Fig.10 Schematic diagram of asphalt pavement structure
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Tab.1  Coefficient of thermal conductivity of asphalt pavement

at different temperatures

/K 293 313 333 353 373 393 413 433 >433

SHERY (W -(m-K)™") 1.07 1.25 1.59 1.95 2.07 2.15 2.32 2.52 2.52
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Tab.2  Physical properties of different materials in asphalt
pavement
WIHRARIR A/ (- (kg K) ™) B/ (kgm™)
AK-16 850 2 000
AC-20 920 2 100
AC-25 980 2 050
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Fig.11  Overall 3D simulation model of heating experimental
device
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Fig.12  Internal temperature field and flow field of experimental

platform
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Fig.13 Heating temperature cloud map of asphalt pavement
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Fig.17 Simulation cloud map of heating capacity of hot air heating device
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