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[ 摘要 ] 

液晶面板（TFT-LCD）產業，從第3.5代至第7代一直都在尋求更大尺寸產品的發展，產品尺寸越大，相對地製程機

增加成本支出，於是微環境（mini-environment）已是現今不可或缺的潔淨空間。採用微環境之設計方式，除了可
耗，因此將來在液晶面板產業中，微環境已是未來的發展趨勢。 
本研究的目的是以計算流體力學方式分析微環境內部污染物的分佈情形，數值模擬主要是針對機台在運轉中，所產

（particle），觀察在不同環境條件下，污染物的擴散與排除情形。在模擬案例中環境條件的控制包括微環境門的打
結果與文獻上的實驗數據比對後相當吻合。由模擬結果得知，當微環境的門打開並且排氣系統停止時，化學有機污
門打開而排氣系統啟動時，微粒污染物會擴散到微環境內影響產品之良率，因此本研究利用垂直氣流形成緩衝區之
而觀察微環境在負壓條件下，流場與污染物分佈的情形。 

[ 英文摘要 ] 

From G3.5 to G7, the industries of Thin Film Transistor-Liquid Crystal Display (TFT-LCD), are all seeking the dev
product increases, larger processing machines and factory space are required. If the environment of cleanroom i
massively. Hence, the mini-environment has become indispensable in modern technology of cleanroom. It does 
individual process, but also meet the energy-saving requirement. Therefore, the mini-environment has already be
TFT-LCD. 
The objective of this study is to analyze the contaminant distribution within the mini-environment by the method o
focuses on the spread and removal of contaminants generated from the operating machines under different envi
study mainly include volatile organic compounds (VOC) and fine particles. The effects of four environmental cond
door and the on/off of the exhaust system, on the spread and removal of contaminants are discussed in the CFD
experimental data available in the literature, it can be found that both of them agree well. According to the numer
cleanroom, affecting the workers＇ health when the door is opened and the exhaust system is off. Moreover, whe
spread of fine particles within the mini-environment is detrimental to the quality of products. To isolate the cleanro
environment, the concept of buffer zone, formed by a vertical airflow, is adopted in this study to investigate the flo
environment under the operating condition at negative pressure. 
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