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摘要(中) 潔淨室的建造成本非常昂貴，約為一般空調的六倍以上。除此之外，潔淨室的運轉成本也相當昂貴，潔

淨空調系統用電量約佔了整廠耗能的40%左右，其耗能亦為一般空調的十倍以上。在這經濟蕭條與產業

獲利率不再居高不下時，如何使廠務系統最佳設計與能源有效運用而達到Cost-Down 之目的，就成為不

得不做且相當重要的工作了。 

本研究旨在闡述在建造一座潔淨室前，可由詳細的計算得知空氣在初運轉到穩定時經由高效率過濾後各

直徑之微粒數量，以及潔淨室中微粒數達到穩定狀態所需的換氣次數，藉此決定出最佳的過濾器數量及

系統；其次再探討二次回風系統的架構及控制方法，以解決潔淨空調系統在空氣的冷卻除濕過程中冷卻

加熱盤管互相抵銷等耗能現象的發生；然後再比較外氣空調箱系統設備元件的排列組合，以選擇最具節

能及低成本方式系統。最後並發展一具視窗功能的電腦軟體，以快速設計檢討系統狀況，對建造、運轉

成本及工程設計界而言，不失為增加競爭力的創新工具。 

摘要(英) The fabrication cost and energy consumption of clean rooms are much more expensive than those of commercial 

buildings. The facility system of a clean room occupies more than forty percent of the total power consumption. When 

it comes to accomplish the purpose of cost-down of clean rooms, we have no choice but to make good use of the best 

design and energy conservation during the period of economic recession. 

This thesis aims to develop a MS-Window based program for clean room design application. The content of this thesis 

covers three topics in clean room design including: secondary return air system of hospital clean room for surgical 

procedures, particle concentration prediction of clean rooms, and comparison of energy consumption for eight different 

arrangements of components of a make-up air unit (MAU). The results show (1) the energy-saving effect of a 

secondary return air system is promising and the most influential factors on energy-saving is air change rate, (2) the 

calculation model can be applied to various design of recirculation air arrangements with sufficient accuracy and 

cost-effectiveness, (3) draft type combined with dual chill water temperature system provides best energy performance 

in the eight different arrangements of the a make-up air unit studied. In general, computer software based on MS Visual 

Basic .NET has been developed successfully. This software is designed to analyze the design parameters of the clean 

room system efficiently. 
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