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摘要(中) 本研究分析多區域壓差用於多空間多段氣壓設計之計算方法後，以其理論基礎，用一實際典型動物實驗

室作模擬案例，依實際建築物空間規劃，演算多段氣壓控制之設計。本研究考量各種不同之建築參數，

包含建築物結構隔間、所在區域緯度、風壓、溫度、進排風量、壓差、洩漏面積、空間大小等，分析各

參數對多區域壓差性能之影響，尋求最佳化設計參數及其對設計之影響。 

本研究以美國NIST(National Institute of Standards and Technology)所發展之CONTAMW作為分析工具，其主

要功能是用來分析多區域氣流及汙染擴散等問題，軟體架構含建築物內外部氣流滲透、不同區域氣流狀

態、外部風壓及因溫差所造成之熱浮力效應等。本研究將建構分析案例，以CONTAMW分析多區域氣壓

控制之性能並探討理論基礎之模型假設(Model Assumptions)、汙染物分析(Contaminant Analysis)及氣流分析

(Airflow Analysis)等三大部份，其中將討論基本方程式、解析方程式及氣流元件等理論基礎。 

本研究實際模擬以外氣溫度、室內溫度、外氣風速、洩漏面積、送排風量及風向角度等六種參數為主，

經執行結果發現外氣溫度及風速對於氣壓影響很大，室內溫度及風向角度影響程度明顯較低，而洩漏面

積及風量變化依數據顯示雖無外氣溫度及風速之明顯，但卻是可控制參數，這些結果將有助設計時參考

之用。 

摘要(英) This study is to analyze pressure-difference of multi-areas based on the calculating scheme of simultaneously solving 

for the air pressure of the multi areas. Base on this theory, this study uses an actual typical animal laboratory for a 

simulation model. The floor plan according to the actual building spaces is used to calculate the design of 

multi-pressures. This study covers many different parameters including building structure and partition, location, wind 

pressure, temperature, supply and exhaust air volume, pressure difference, leakage areas, spaces, etc. To analyze the 

impact of every parameter on the multi-areas pressure-difference, analyses are conducted to find out the best design 

parameters and the impact on the design. 

This study utilizes the CONTAMW computer model developed by NIST. The main function of the model is to analyze 

the airflow of multi-areas and contamination propagation. The software structure covers airflows of inside and outside 

of building, airflow condition of different areas, outside wind pressure and hot-buoyancy caused by temperature 

difference. This study analyzes the laboratory example so to understand the performance of the air pressures control of 

multi-areas and discuss the model assumptions of the theory, and also the contamination and airflow analysis. The basic 

equations are discussed, the solving of equations and airflow elements are described. 

This study simulates six parameters, that are outdoor temperature, indoor temperature, outdoor wind speed, leakage 



areas, supply and exhaust air volume and wind direction. The execution results are that outdoor temperature and wind 

speed have potential impact on air pressure; indoor temperature and wind direction have minor impact. The leakage 

areas and supply and exhaust air volume do not have same the impact as outdoor temperature and wind direction, but 

they are controllable parameters. These findings will be helpful as design references. 
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