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Abstract

Background and Objective: The use of non-renewable energies in the past has led to diminished
energy resources together with emission of greenhouse gases, and the serious problem of climate
changes. Therefore, using an alternative model will have a significant share in reducing energy
consumption, and more importantly, improving the quality of life. The improvement in indoor air
quality and subsequent indoor thermal comfort using natural ventilation relies on such factors as air
flow, indoor and outdoor temperatures, surrounding buildings, and most importantly, proportions of
openings. Among these factors, opening and its design can be best controlled.

Method: In the present article, the ventilations in Kolbadi house-Sari and Shafahi house-Amol (both
belonging to the Qajar period) are analyzed in Fluent using CFD method.

Findings: According to the results, there is a direct relationship between the volume of ventilation
space (space configuration) and position of openings, and configuration and proportion of inlet
opening to outlet opening has a direct effect on the behavior of air flow in natural cross ventilation,
and can affect air flow velocity for better ventilation. In case of openings that play the role of
ventilation, it is better to enlarge the inlet instead of minifying the outlets to improve the efficiency of
the ventilation.

Discussion and Conclusion: In the software analyzes, the results were identical for almost all areas
examined. The analyses confirmed the increased airflow rate by a "2-fold" ratio of the opening area of
the inlet to the outlet with similar results. Therefore, in Cs climate of Iran, the relationship of climate
with indigenous architecture, the need for natural air flow and physical specifications of opening for
human comfort can be observed.

Keywords: Thermal Comfort, Natural Ventilation, Temperate and Humid Climate, Opening.
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Table 1. Historical and architectural details of case studies (Source: Authors)
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Table 2. Ventilation effect in space coverage in Kolbadi and Shafahi houses (Source: Authors)
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Table 3. Graph of average airflow velocity in five heights in single-sided ventilated spaces (Source: Authors)
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Table 4. Graph of average airflow in cross ventilated spaces in Kolbadi house (Source: Authors)
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Table 5. Maximum, minimum, and average airflow velocity of Kolbadi house (Source: Authors)
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Table 6. Mean airflow velocity at 0.5, 1, 1.5, 2, and 2.5 heights of Kolbadi house (Source: Authors)
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Table 7. Average airflow velocity at five heights in cross ventilated spaces in Shafahi house (Source: Authors)
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Table 8. Maximum, minimum, and average airflow velocity in Shafahi house (Source: Authors)
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Table 9. Mean airflow velocity at five heights on different floors of Shafahi house (Source: Authors)
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Table 10. Airflow velocity variations at 0.5, 1, 1.5, 2, and 2.5m heights from floor on different floors of Kolbadi and Shafahi house (Source: Authors)
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Table 11. Present airflow velocity vectors compared to velocity vectors with eliminated ventilation apertures in
Shafahi and Kolbadi houses (Source: Authors)
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Table 12. Behavior of airflow velocity at three different ratios of inlet to outlet areas in studied sections on
ground floor (Source: Authors)
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