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[ 摘要 ] 

對於應用低溫製程於蒸發溫度範圍在-40℃至-55℃之工業冷凍系統，CO2/NH3二元式冷凍系統具有取代氨二級冷凍
為冷凍系統或製冷設備之冷媒是未來新系統或設備開發之必然趨勢，以及冷媒替代問題之根本解決之道。本文的研

自然冷媒CO2/NH3二元式冷凍系統，考量實際壓縮機運轉特性，以達到最大COP為準則，尋找在相同冷凍能力與特

之最大COP。本文所考慮的設計參數為：高溫側冷凝溫度(Tc= 30、35、40℃)、低溫側蒸發溫度(TE= -45、-50、-
析結果顯示：對於冷凝溫度為35℃與蒸發溫度為-50℃的CO2/NH3二元式冷凍系統而言，其二元冷凝器最佳之冷凝

TE、Tc與△T之增加而增高，其對應之COP最大值將隨蒸發溫度TE升高而增高，隨冷凝溫度Tc及二元冷凝器熱傳溫

[ 英文摘要 ] 

For the low-temperature applications, such as quick freezing and frozen storage of food, the required evaporating
to -55°C, in which a single-stage vapor-compression refrigeration system is inadequate. Considering global enviro
refrigeration systems has been revealed to be a complete solution to permanent alternative for fluorocarbon-base
the natural refrigerants CO2 and NH3 fulfills these requirements for low-temperature applications of industry refri
a refrigerant are now gaining attention, the works on CO2/NH3 cascade refrigeration system are still lacking. This
optimum condensing temperature of the cascade-condenser in a cascade refrigeration system utilizing carbon di
attained the maximum COP. The design parameters for this paper is：High temperature circuit condensing temp
evaporating temperature (TE= -45, -50, -55℃), cascade condenser difference temperature (△T= 3, 4, 5℃). The
35℃and evaporating temperature is -50℃of CO2/NH3 cascade system. The cascade condenser optimum conde
optimal TMC will increase by the raise of TE, Tc and △T. 
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