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摘要(中) 超級市場中以冷凍系統所佔耗能比例最大，適度降低賣場溼度等於提高舒適度，空調耗能增加冷凍則減

少，溼度與耗能之間存在最佳化的操作點。本論文依據台灣氣候特性，以提高能源使用效率之目的，進

行全年實測研究與使用含有冷凍模組之DOE-2動態模擬程式，解析超級市場各項耗能因子，建立九種不

同空調除濕模式、四種不同冷凍系統並聯模式，分析賣場空間相對溼度對冷凍空調系統產生之效應，並

結合各項節能手法達系統之最佳化。 

開放型展示櫃設備最具節能潛力者為除霜控制的改善，熱氣除霜定時定溫建築節能達8.8%為最高，低溫

櫃壓縮機熱氣旁通容量控制5.7%居次。在具熱回收前提下，最節能的空調除濕模式為低溫送風具除霜及

防汗控制之固體吸附式，在25℃最佳相對溼度設定點為60%其建築節能達19.22%，當冷凍系統最佳化後，

在相同條件下節能潛力由19.22%提升至23.36%。 

摘要(英) The refrigerating system accountes the highest percentage of energy consumption of the supermarket. When the market 

place humidity is reduced appropriately, the space comfort level will be improved and the energy consumption of the 

air conditioning system increases, however the energy consumption of the refrigeration system will be reduced. Hence 

there is an optimum operation point existing between humidity and energy consumption. Base on the characteristic of 

climate in Taiwanand the purpose of increasing energy use efficiency, this thesishave conducted round-the-year field 

study and used DOE-2 dynamic simulation program which includes Refrigeration Module to analyze various energy 

consuming factors of supermarket and established 9 different air-conditioning dehumidification model and 4 different 

paralleled refrigerating system modes for analyzing the influences of relative humidity of market space on the 

refrigerating and air-conditioning system. Different energy saving approaches are incorporated to achieve the system 

optimization. 

This thesis shows the defrost control is the most energy-saving potential measure. Among the several energy saving 

techniquies, the hot-gas defrost system with the time initial and temperature terminate control mode is the most visible 

measure, saving about 8.8% of the building energy. The next one is the compressor hot-gas by-pass volume control 

with 5.7%. The most energy-saving dehumidification method of the air-conditioning system is the solid desiccant 

system incorporated with the defrost and anti-sweat control, the heat-recovery for regenerating the desiccant, and the 



low-temperature supply air. Under 25℃ space temperaturecondition, 60% is the best set-point relative humidity, the 

building energy saving can reach as high as 19.22%, and when the optimization of refrigeration system is arrived, under 

the same condition, the energy saving potential lifted to 23.36% from 19.22%. 
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