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Experiment Investigation on Deicing Characteristics
Using Infrared Ray as Heat Source

LI Chao, XIE Teng, CHEN Haowen, DONG lJiankai, JIANG Yigiang
(School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract: To investigate the ice melting characteristics and deicing efficiency using infrared ray as heat
source, a test-rig was built by which tests were conducted. The internal temperature of ice changes is
investigated and the melting rate and energy efficiency of deicing are calculated during the process of
melting. The experimental results show that infrared energy will transfer from the ice surface to the interior
through conduction after being absorbed at the surface. Melt water accumulation will reduce the ice melting
rate, making deicing time increase by 73% under the condition of the ice thickness of 5.8+£0.2 cm. The
temperature of infrared heating lamp has a significant effect on the energy efficiency of deicing. Compared
with the high and medium temperature heaters, the low temperature heater is more energy-efficient, whose
average energy efficiency of 21% and 35% are higher respectively than the former ones.
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Fig.1 Experimental system diagram
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Fig.2 The model of aluminum substrate and temperature
measuring points
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Fig.3 Numerical changes of temperature measuring points
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Fig.4 Numerical changes of temperature measuring points
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Fig.5 The mass of melting ice changing with time
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Table 1 Energy efficiency of infrared deicing system
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(kg-s~410%)  (kJ-kg™h) (kI-kg™h)  HhEln

1 1.20 667 0.550

2 2.63 608 367 0.604

3 3.73 596 0.616
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Fig.6 System energy efficiency changing with different power
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