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ARTICLE INFO ABSTRACT

The primary aim of this research is to assess the influence of each design parameter
(form, envelope, openings, and roof) from the viewpoint of professionals in this
field, focusing on residential apartment designs for energy reduction in Iran’s humid
and moderate climate. This research adopts an applied methodology, utilizing both
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feedback ensuring the accuracy of the findings, leading to the identification and
ranking of 37 final indicators. The results reveal that, from the experts' point of view,
to reduce energy consumption in residential apartments in Iran’s humid and

Ke_ywo_rds: ) moderate climate, the envelope and openings components received the highest
Climatic architecture, rankings, with weights of 0.383 and 0.312, respectively. Among envelope elements,
Energy consumption, the highest weight was given to avoiding metal materials. For openings, the most
Residential apartments, significant factor was the optimal placement of windows. In terms of roof design, the

Temperate climate and environment.  most valued element was the use of sloped roofs, while for form, the spacing
between buildings ranked the highest. Experts in this field suggest that following the
prioritization proposed in this study could effectively contribute to lowering energy
consumption in residential apartments in the target climate.
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Introduction

Residential buildings in various countries annually account for 30 to 50 percent of total energy
demand, with over 40 percent of energy consumption in Iran attributed to the residential sector. It is
important to note that heating and cooling systems are among the primary energy consumers in
residential buildings in Iran, making them highly significant. A review of related research shows that
numerous studies have focused on reducing energy consumption for mountainous and hot-dry
climates. However, there has been limited research specifically addressing temperate and humid
climates, despite their cold winters, hot summers, and the need for both heating and cooling.
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Additionally, unlike existing studies, this research comprehensively identifies and prioritizes all the
key indicators related to the four components—form, fagade, openings, and roof—aimed at reducing
energy consumption in the design of residential apartments in Iran's temperate and humid climate. The
presence of this research gap highlights the significance of this study for this specific climate. The
primary objective of this research is to assess the impact of each parameter (form, facade, openings,
and roof) from the perspective of experts for designing residential apartments in Iran's temperate and
humid climate to reduce energy consumption. The secondary objective is to prioritize the components
of form, facade, openings, and roof in temperate and humid regions of Iran for reducing energy
consumption in residential apartment design from the viewpoint of experts.

Research Methodology

This study is applied in terms of its objective and employs a qualitative-quantitative approach based
on the nature of its data. In the qualitative section, content analysis was conducted according to the
research objectives, resulting in the extraction of 41 initial indicators for the four parameters. In the
guantitative section, a questionnaire with six options was distributed to 48 field experts for data
analysis using a one-sample t-test and the Friedman test. Additionally, a paired comparison
questionnaire was given to 10 highly experienced and relevant experts. As a result, 37 final indicators
were identified and prioritized.

Conclusion

The results of this study indicated that, according to experts, the building envelope and openings
parameters ranked highest, with weights of 0.383 and 0.312, respectively. Within the building
envelope parameter, the factor of avoiding metal use carried the highest weight. For the openings
parameter, the proper placement of windows was given the highest weight. In the roof parameter, the
use of pitched roofs received the highest weight, while for the form parameter, the greatest weight was
associated with the distance between buildings. If each of the 38 final indicators from the four
parameters (form, envelope, openings, and roof) is applied to residential buildings in Iran's moderate
and humid climate, some factors should be integrated into architectural plans by architects and
designers, while others should be added by builders. Implementing these components will primarily
improve the energy efficiency of residential buildings by reducing energy waste, leading to a decrease
in fossil energy consumption for cooling and heating in this specific climate. This reduction will also
lower environmental pollution by decreasing the dependence on and extraction of fossil fuels. In
addition, for residents of these buildings, the long-term reduction in fossil energy consumption will
lower household energy costs, enhance quality of life, and facilitate the use of renewable energy
sources. Moreover, applying these components will improve construction quality and enhance the
reputation of builders and architects.
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