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Design and Scheme Comparison of Cold Storage Floor Anti-freezing
Wang Qingjun' Zhang Qinglin?
( 1.CITIC General Institute of Architectural Design and Research Co., Ltd, Wuhan, 430014;
2. WISDRI Engineering & Research Inc Co., Ltd, Wuhan, 430223 )

[ Abstract]  The long-term continuous operation of low-temperature cold storage easily causes frost heave of foundation soil,
resulting in ground cracking, structural settlement, increased energy consumption and other problems. Therefore, reliable
anti-freezing measures are essential. Taking a cold storage project in Wuhan as the research object, this paper calculates the floor
anti-freezing heating load in accordance with the standard for design of cold stores (GB 50072-2021). A load calculation method
focusing on the heat transfer from the heating layer to the cold room is proposed, ignoring the initial heat transfer of soil. Based on
the infinite cylindrical heat source theory and the virtual heat source method, a heat transfer calculation model for floor
anti-freezing is established. The parameter design and heat transfer calculation are carried out for three anti-freezing schemes,
namely antifreeze heating pipes, mechanical ventilation and heating cables. Technical and economic comparisons are conducted in
terms of initial investment and annual operation and maintenance costs. The results show that the floor anti-freezing scheme with
ethylene glycol aqueous solution as the heat medium presents the best comprehensive benefit. For the design of mechanical
ventilation floor anti-freezing, the average air temperature of the maximum 6 hours per day in the coldest month shall be adopted as
the outdoor design parameter. The research findings can provide theoretical basis and engineering reference for the anti-frost heave
design and scheme comparison of similar low-temperature cold storage floors.

[ Keywords] Floor anti-freezing; Frost heave prevention; Heating load; Heat transfer calculation; Antifreeze liquid heating pipe;
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Table 1 Design parameters of cold storage room and platform
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Schematic diagram of structural layers of heating pipe anti-freezing floor
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Fig.3 Sectional view of structural layers for mechanical
ventilation anti-freezing floor
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Fig.6 Average temperature of maximum 6-hour daily

outdoor dry-bulb temperature in Beijing and Guangzhou

in winter
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Table 2 Initial investment of floor anti-freezing scheme with antifreeze liquid heating pipes
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Table 3 Initial investment of mechanical ventilation floor anti-freezing scheme in Wuhan

i T H B LA /ot
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Table 4 Initial investment of mechanical ventilation floor anti-freezing scheme in Guangzhou
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Table 5 Initial investment of heating cable floor anti-freezing scheme
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