Volume 5, Issue 3 - Serial Number 17, Fall 2024 Online ISSN: 2783-0764
Journal Hompage https://www.srds.ir/
https://www.srds.ir/article_211145.html?lang=en

Quantitative and qualitative evaluation of passive cooling systems in traditional
Iranian architecture: investigating thermal efficiency and sustainability!

Safoura.Rouhi' * , Jamaledin Mahdinejad?

1.Researcher, Faculty of Architecture and Urban planning, Shahid Rajaee Teacher Training University, Tehran, iran
2.Professor of Architecture, Faculty of Architecture and Urban planning, Shahid Rajaee Teacher Training University,
Tehran, iran

Received Date: 24 July 2024 Accepted Date: 22 November 2024

Abstract

Background and Aim: This research focuses on the examination of Vernacular Passive Cooling
Systems (VPCSs) inlfraditional buildings situated in Iran’s hot and dry climates. The study aims to
evaluate the effectiveness of these systems in providing thermal comfort without the use of
conventional cooling systems. To achieve this goal, the comfort temperature range is determined and
compared with the internal temperatures of these buildings. This research involves a review and
analysis of studies related to thermal comfort, comfort temperature prediction, and field studies
concerning thermal comfort in naturally ventilated indoor spaces. Additionally, it examines validated
models for predicting comfort temperature, highlighting their inherent strengths and weaknesses.
Methods and Material: This descriptive-analytical research involves collecting data through
library studies and interviews with relevant experts and officials in the studied countries. Data
analysis methods include comparative analysis of policies and strategies and case studies of
successful countries. Ensuring the accuracy of internal temperature measurements and other climatic
variables is crucial, along with the integration of interdisciplinary knowledge from architecture,
environmental sciences, and engineering for a comprehensive analysis of passive cooling systems.
Results and Discussion: The results show that passive cooling systems in traditional buildings can provide
adequate thermal comfort without conventional cooling systems. These systems utilize natural environmental
features and sustainable design to reduce energy consumption and improve environmental sustainability.
Optimizing passive cooling techniques can significantly contribute to sustainable development and the
preservation of natural resources. A comparative study of active and passive cooling systems also offers a better
understanding of the advantages and disadvantages of each.

Key words: Traditional architecture of Iran, native passive cooling systems, thermal comfort, hot and dry
climate, comfort temperature.
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