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RESEARCH ON HEAT TRANSFER MODEL OF MICROWAVE HEATING
ASPHALT MIXTURES
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Abstract: In order to achieve the surface temperature distribution of the asphalt mixture by microwave heating,
the equation is established by the Maxwell distribution of the electric field within the asphalt mixture. We propose
a solution within the asphalt mixture transfer model. The limitations of the model are solved by analyzing the
results in theory. The simulation and experimental methods are used to obtain the temperature distribution on the
surface of the asphalt mixture. The theoretical reasons difference between simulation and experimental results are
obtained by comparative analysis. Firstly, theoretical simulations on the surface of the asphalt mixture temperature
are higher than the measured temperature by experiments. Secondly, during the heating process of asphalt mixture,
the heat loss significantly at the heating zone boundary. Thirdly, temperature gradient is evident in the heated
zone of the asphalt mixture’s surface. Finally, the heated area of asphalt mixture about 120 ‘C does not appear
significant coking phenomenon.

Key words: microwave heating; heat transfer model; temperature field; temperature measurement; radiation
shielding
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Fig.1 Sketch of infrared radiation heating recycling
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Fig.2 Sketch of microwave heating recycling
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Fig.3 The temperature distribution of asphalt mixture
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Fig.4 The surface temperature distribution of asphalt mixture
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Table 2 Temperature data(C)

i 1 2 3 4 5 6 7 8 9 10
1 23.6 50.2 63.4 66.84 63.8 58.4 53.8 46.4 36.8 31.6
2 334 772 86.8 90.2 82.6 74.6 63.4 52.4 42.8 352
3 48.7 101.8 113.4 113.0 102.4 88.4 70.6 57.6 45.8 37.6
4 53.0 109.0 119.6 120.2 107.2 91.2 63.2 51.8 40.4 33.6
5 1154 123.4 119.6 103.8 84.6 74.4 61.8 47.8 36.8 32.8
6 88.4 972 932 85.6 79.4 68.6 54.4 422 36.2 29.4
7 60.4 67.6 67.8 68.8 63.2 58.8 51.8 43.6 32.0 28.2
8 26.2 29.8 334 284 26.2 24.6 22.6 21.6 20.4 19.6
A1

K7 LR

Fig.7 Experimental temperature field
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