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Abstract

Background and Objective: Vernacular passive cooling systems play a crucial role in maintaining thermal comfort in
traditional Iranian houses, especially in hot and dry climates. This study aims to assess the efficiency of these systems
through quantitative and qualitative analysis to identify their strengths and weaknesses and propose improvements.
Methodology: This research was conducted as a case study in Iran's hot and dry regions. Data collected included field
observations, interviews with residents, and previous studies. Quantitative and qualitative analytical methods were used to
evaluate the thermal efficiency and other related aspects of passive cooling systems.

Findings and Conclusion: This study shows that vernacular passive cooling systems in traditional houses in hot and dry
climates can provide thermal comfort but require improvements to compete with modern systems. The widespread use of
evaporative coolers indicates that passive systems need to be more efficient. It is recommended that further research be
conducted to optimize and enhance the performance of these systems to play a more effective role in providing thermal
comfort and reducing energy consumption.1. Thermal Comfort Temperature: The thermal comfort survey identified a
neutral temperature of 28°C and a comfort range between 25°C and 30°C for residents of traditional courtyard houses in
Iran’s hot and dry climate.2. Capability of Passive Systems: Traditional houses cannot maintain thermal comfort throughout
a hot summer day unless in their basements. However, these buildings can significantly reduce spatial cooling needs through
the use of vernacular passive cooling measures, minimizing reliance on conventional cooling systems.3. Climate
Responsiveness: Traditional buildings are highly responsive to the climate, capable of reducing peak electricity demand,
compensating for mechanical coolers with free cooling, and maintaining adequate comfort conditions.

4. Spatial Diversity: The variety of spaces and temperature differences in traditional houses offer residents choices and

adaptability, enabling them to select and acclimate to different environments based on their preferences.

Key words: Traditional architecture, passive cooling systems, thermal comfort, hot and dry climate, thermal comfort
temperature, traditional houses, cooling systems.
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Table 5.2 Mean and standard deviation of thermal sensation votes
Number Minimum  Maximum Mean  Standard
of votes deviation
Thermal sensation 143 3 7 4.38 1.006

votes (1=7, cold to hot)

Table 5.3 Distribution of thermal sensation votes

Frequency Y%
Slightly cool (3) 20 14
Neutral (4) 80 55.9
Slightly warm (5) 16 11.2
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Toral 143 100
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Number Minimum Maximum Mean Standard

of votes deviation
Preference vote 143 2 5 3.57 0.765
(1-5, warmer to
cooler)
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Preference votes Frequency %
Shightly warmer (2) 10 7
No change (3) 56 39.2
Slightly cooler (4) 63 44.1
Cooler (5) 14 9.8
Tortal 143 100
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Indoor Thermal Preference
temperalure  sensation vote vole

Operative Pearson correlation 1 S92 5587
temperature Sig. (2-tailed) 0 0
N 143 143 143
Thermal Pearson correlation 592 1 727
sensation vote  Sig. (2-tailed) 0 0
N 143 143 143
Preference vote Pearson correlation 5387 727 I
Sig. (2-tailed) 0 0
N 143 143 143
WLl slime (4 53) + 50\ o 55 Sren

Thermal sensation vote

A Sq Linear = 0,351
24 R Sq Linear = 0,351
R Sq Linear = 0,351

T T T T T T T T

24 26 28 30 a2 34 36 38 40
Indoor temperature

Sl oo LTy 3 sles (e alaly 5 (ST loges Y. JS5



.......... Suloyw g () (o) 2

Preference vote

R Sq Linear = 0,312
R Sq Linear = 0,312
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Table 5.9 Regression between indoor temperatures and thermal sensation votes

Un-standardised coefficients Standardised ¢ Sig.

coefficients

B Std. Error Beta
{Constant) -1.319 0.656 -2.01  0.046
Indoor temperature 0.191 0.022 0.592 8.729 0
Dependent vanable: thermal sensation vote
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Table 5.10 Calculated neutral temperatures based on Griffiths’ method

Nusmiber Moumum  Maximum  Mean Standard
of votes deviation
Neuotral temperature 143 239 33.9 29.1 252
Table 5.11 Regression between neutral and indoor temperatures
Un-standardised coefficients Standardised t Sig.
coefficients
B Std. Error Beta
{Constant) 10.637 1.312 8106 0O
kudoot 0.619  0.044 0.766 14.162 0
temperature
Dependent variable: neutral temperature
Table 5.12 Regression between neutral and indoor temperatures
Un-standardised coefficients Standardised ¢ Sig.
L'f)r.'fﬁt'lvnls
B Std. Error Beta
{Constant) 20.137 1.826 11.028 0
Outdoor 0.269  0.054 0.385 4948 0
temperature

Dependent vaniable: neurral temperature
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