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Exploration of the Impact of Natural Ventilation on the Indoor Environment
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Abstract

This report aims to explore the impact and functions of ventilation on indoor
environments, with a focus on enhancing air exchange performance and considering its
application within Taiwan's natural environment and climatic conditions.

During the research process, the team analyzed three classic international case
studies: the BedZED development, which utilizes a "wind cowls" system to achieve passive
ventilation and heat recovery; the Simpson-Lee House, which achieves natural airflow
through reduced building depth, large-scale window openings, and a triple-layered skin
(¢lass, louvers, and screens); and the Lloyd” s building in London, which employs
external ducting to transport hot and cold air for thermal insulation and ventilation. The
research methodology focuses on the application of physical principles, such as utilizing
Bernoulli's principle to create pressure differentials, supplemented by the stack effect to
facilitate the rise of warm air, and the use of heat exchangers to recover waste heat for
energy-saving purposes.

By discovering and understanding these diverse forms of passive ventilation,
important references can be provided for architectural design in Taiwan. Through the
optimization of ventilation paths and physical control mechanisms, we can look forward to
developing more environmentally friendly and low-energy ventilation models tailored to
Taiwan’ s specific climate. This approach aims to reduce reliance on electrical equipment
while simultaneously maintaining indoor airflow and environmental comfort.

Keyword : Passive Ventilation, Improve indoor environment, Low-Energy

Design, Climate Adaptation
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