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Performance Analysis of the Ice-making System with Heat Recovery
Via Ammonia Cooling for Sleigh Track
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[ Abstract] In this paper, the performance analysis of the refrigeration system of the toboggan runway in the Yangqing area of
the Beijing Winter Olympic Games in 2022 is carried out. The operating performance of the system under the two modes of
refrigeration, refrigeration and heat pump assisted hot water is studied. The results show that in the single cooling mode, the cooling
performance of the system decreases with the increase of the condensing temperature. In the cooling + heat pump auxiliary heat
recovery mode, the recovered heat is used to preheat the cold water and when the condensing temperature is 30°C. The system
comprehensive COP can reach 5.46; the system condensing temperature 30°C evaporation temperature -18°C as an example,
economic analysis shows that the cost of recovering condensing heat to prepare domestic water is only 40% of the heat pump
directly heating hot water .
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Fig.1 Ammonia direct evaporation refrigeration system cycle principle
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Table 1 Outdoor temperature table
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Table 2 Compressor Parameter Table
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Fig.3 System performance changes with different
condensing temperature
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Fig.4 Performance of refrigeration + heat pump heat
recovery system’s variety with different condensing
temperature
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Table 3 Comparison table of two heating methods in the heating season
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