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Field Test on the Influence of the Embedding Position of Heat Exchanger
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Abstract: The deicing and snow melting technology of the hydraulic heat exchange bridge deck can
make use of shallow geothermal energy, solar energy, and other renewable energy, which is a new
way of energy-saving and environment-friendly snow melting. Based on the municipal bridge project of
Guanfeng Bridge in Jiangyin city, field tests on the deicing system of the bridge deck were carried out
considering two buried pipe positions, namely, the deck pavement layer and the bottom of the bridge

deck. The ice layer was laid on the bridge deck surface, and the bridge deck was heated by the heat ex-
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change pipes of the pavement layer or the heat exchange pipes of the bottom. The influences of the ex-
ternal environment on the test results were eliminated by referring tests. The effect of these two buried
pipe positions on the deicing effect of the bridge deck and the temperature variation trend of the bridge
deck was measured. The thermal efficiency (the ratio of the heat used for deicing to the total heat pro-
vided by the system) of these two systems and the thermal-mechanical response characteristics of the
bridge deck were compared and analyzed. The research results indicate that the thermal efficiency of
the deicing system with a buried pipe in the pavement layer reached 42% after heating for 8 hours.
The average thermal efficiency over 8 hours was 25%. The thermal efficiency of the deicing system
with a buried pipe at the bottom was approximately 50% of that of the deicing system with a buried
pipe in the pavement layer. Under the same heat exchange power level, the fluid temperature of the
bottom heat exchange pipe deicing system is much higher than that of the pavement layer heat ex-
change pipe deicing system. The maximum temperature rise at the bottom of the bridge deck due to
the heating effect of the bottom heat exchange pipe was 31°C, and the corresponding thermally in-
duced stress reached 2.78 MPa, accounting for 14.5% of the compressive strength of concrete (19.1
MPa). To achieve the same melting effect, the bottom heat exchange system needs to provide higher
heat exchange power and fluid temperature and cause greater thermal stress in the concrete.

Keywords: bridge engineering; ice removal; field test; heat exchangers—tubes; buried pipe position;

thermal stress
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Fig. 1 Photographs and schematic diagram of heat exchanger pipe arrangement of the bridge deck
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Fig. 10 Relation curves between thermal induced strain and
temperature rise of the bridge deck with heat ex-

change pipes buried at the bottom
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