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Energy-efficient Design of Air-conditioning System for Ice Hockey Hall in Hot Summer and Warm Winter Area

Chen Zhenyu

( Fujian provincial institute of architectural design and research Co., Ltd, Fuzhou, 350001 )

[ Abstract] This paper takes the air-conditioning system for Ice Hockey Hall in a school in Fuzhou as an example, starting from

the analysis of climate characteristics and air-conditioning load characteristics of Ice Hockey Hall, grasping the key points of

temperature and humidity control, carrying out energy-saving optimization design. The air conditioning system is based on the

traditional freezing dehumidification and reheating methods, combined with condensation heat recovery technology and rotary

wheel dehumidification technology to improve and optimize the air -conditioning system, effectively reduce the operation energy

consumption. The new air-conditioning system can protect the Ice Hockey Hall from fogging energy-efficiently.
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Fig.1 Temperature of Typical Year in Fuzhou
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Fig.2 Daily Average Moisture Content of Typical Year in
Fuzhou
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Fig.3 Indoor Design Air State Points in H-D Diagram
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Table 1 List of Cooling Load During Summer Design Condition ( Excluding Ice Surface Heat Exchange and Reheat )
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Table 2 List of Heat Load During Winter Design Condition (Excluding Ice Heat Exchange)
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Fig.4 Traditional Scheme during Summer Design
Condition Expressed on H-D Diagram
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Table 3 Air State Points for Traditional Scheme during

Summer Design Condition
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Fig.5 Schematic Diagram of Optimization Scheme during
Summer Conditions
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Fig.6 Optimization Scheme during Summer Design Condition
Expressed on H-D Diagram
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Table 4 Air State Points for Optimization Scheme during Summer Design Condition
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Fig.7 Schematic Diagram of Optimization Scheme during

Winter Conditions
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Fig.8 Optimization Scheme during Winter Design

Condition Expressed on H-D Diagram
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Table 5 Air State Points for Optimization Scheme during Winter Design Condition
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Table 6 Main Equipment Configuration Table for Traditional Scheme
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Table 7 Main Equipment Configuration Table for Optimization Scheme
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Table 8 Comparison of Energy Consumption and Carbon Emission Intensity under Design Condition
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Fig.9 Schematic Diagram of Air Flow Organization in Ice Hockey Rink
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