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Experimental Study on the Utilization of Cold Water Cascade by Floor Radiation and

Tunnel Air Cooling System

ZHANG Huabei'?, SONG Ziying®?, CHEN Xiangyan'?, REN Yuan®®, SONG Wei**

(1. Jiangsu Shengshi Energy-Saving Technology Co. Ltd. , Lianyungang 222000, Jiangsu, China;
2. Geothermal Energy Development Engineering Technology Research Center of Jiangsu Province, Lianyungang 222000, Jiangsu, China;

3. School of Civil Engineering, North China University of Technology, Beijing 100000, China)

Abstract: The floor radiant cooling system has the advantages of good room temperature uniformity. low noise, low operating cost and high
comfort, but from the existing research, the contradiction between the cooling capacity and condensation of the floor radiant cooling system
greatly affects the promotion and application of the system. By building a floor radiation synergistic tunnel wind cooling test bench based on
virtual natural cooling source,the condensation characteristics, cooling characteristics and energy consumption characteristics of floor radiation
synergistic tunnel wind system under the two modes of cold water tandem and mixed water from the perspective of cold water cascade utilization
was explored, and the energy-saving principle of cold water cascade utilization was analyzed. The results show that the cold water cascade
utilization mode can obtain a series water supply of 0.5 m®/h. an air supply volume of 45 m®/h as the optimal working condition, a cooling
capacity of 474.3 W and a system energy consumption of 238 W due to the water supply temperature above 12 °C and the absence of
condensation in combination with tunnel wind.

Keywords: tunnel wind; radiant floor cooling; cold water cascade utilization; multi-objective optimization
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