JournalofiAppliediResearcheslin

GeographicalSciences
Print ISSN: 2228-7736 Online ISSN: 2588-5138
htps:/Vjgs khwac.ir/

Elaboration of Effective Strategies to Optimize Energy Consumption in
Residential Blocks (Case Example: Rushdieh Neighborhood of Tabriz)

Arezoo momenian

1

B}

| Morteza Mirgholami 2 | Azita Balali oskoyi >='| Aida Maleki *

1. PhD student, Faculty of Architecture and Urban Planning, University of Islamic Arts, Tabriz, Iran
E-mail: a.momenian@tabriziau.ac.ir
2. Corresponding author, Associate Professor, Faculty of Architecture and Urban Planning, University of Islamic Arts,
Tabriz, Iran. E-mail: m.mirgholami @tabriziau.ac.ir
3. Associate Professor, Faculty of Architecture and Urban Planning, University of Islamic Arts, Tabriz, Iran
E-mail: a.oskoyi@tabriziau.ac.ir
4. Assistant Professor, Faculty of Architecture and Urban Planning, University of Islamic Arts, Tabriz, Iran
E-mail: a.maleki @tabriziau.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Article history:
Received
2022/08/05
Received in revised
2022/12/02
Accepted
2023/01/07
Published
2023/01/08
Published online
2026/06/22

Keywords:

energy consumption,
optimization,
residential block,

Rushdieh neighborhood of

Tabriz.

Considering that more than one-third of energy consumption is related
to residential areas, proper planning and design of neighborhoods
according to the climatic conditions of each region can be an effective
step towards reducing energy consumption. This study aims to
optimize energy consumption in the residential blocks of the Rushdieh
neighborhood in Tabriz. Investigating and understanding the energy
consumption situation in the Rushdieh neighborhood of Tabriz, as well
as its capabilities and bottlenecks in planning, is crucial. If these
factors are not addressed and efficient strategic plans are not
implemented, it will lead to increased social, economic, and
environmental instability. The research method is descriptive-
analytical and practical in terms of purpose. The statistical population
of the research consists of urban planning professors and experts who
were consulted to evaluate the indicators and strategies. The sample
size was determined to be 50 people, and sampling was targeted and
snowball. Finally, the results showed that the formulation of policies
and practical measures to improve the design of main roads and local
accesses for neighborhood air conditioning, with a weight of 0.137,
should be emphasized as the most important strategy. The strategy of
developing policies for the design of neighborhoods and residential
blocks with the goal of using solar energy to reduce energy
consumption, with a weight of 0.122, and the development of policies
for the design of neighborhoods and residential blocks with the goal of
using wind energy to reduce energy consumption, with a weight of
0.115, are ranked second and third, respectively.
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| Extended Abstract \
Introduction

Energy plays a pivotal role in the political economy of nations, and its significance continues
to grow day by day. Among the various sectors of energy consumption, the building and
housing sector stands out as one of the most critical. Buildings account for approximately
50% of total energy consumption in cities, with residential buildings being particularly
significant due to heating, cooling, lighting, and cooking activities. In residential buildings
alone, space heating constitutes about 60% of total energy consumption. The form,
orientation, and placement of buildings significantly influence energy efficiency. Over time,
modern architecture has largely replaced traditional architecture, which historically
emphasized energy management and passive heating/cooling systems. This shift has led to
increased energy consumption in urban residential areas More than one-third of global

energy consumption is related to residential areas. Therefore, proper planning and design of
neighborhoods according to the climatic conditions of each region can be an effective step
toward reducing energy consumption. The city of Tabriz, with its specific geographical and
climatic characteristics, requires particular strategies for energy optimization at various
scales. The Rushdieh neighborhood of Tabriz, with its regular geometric grid pattern,
specific block orientations (0°, 45°, and 90°), and diverse residential patterns, necessitates a
thorough investigation of energy consumption optimization in its residential blocks. The
present study aims to elaborate effective strategies to optimize energy consumption in the
residential blocks of Rushdieh neighborhood in Tabriz, focusing on the neighborhood scale
rather than individual building scale.

Material and Methods
The research method is descriptive-analytical in nature and applied in terms of purpose. The

study is quantitative and follows a structured process. The statistical population consists of
urban planning professors and experts who were consulted for examining indicators and
strategies. The sample size was determined to be 50 individuals, selected through purposive
and snowball sampling methods. Data collection was conducted using questionnaires
administered in two sections: the first section assessed the physical condition and problems
of Rushdieh neighborhood regarding energy optimization, and the second section focused
on identifying and analyzing strategies.

The research process included four main stages: (1) identifying the physical condition of
Rushdieh neighborhood in terms of energy optimization; (2) identifying limitations and
problems of energy optimization in the neighborhood; (3) identifying effective strategies for
energy optimization in residential blocks; and (4) analyzing and prioritizing the identified
strategies. The physical assessment was conducted based on three main indicators: building
mass (volume), roads/access, and open spaces, evaluated through 14 sub-indicators. Data
analysis was performed using descriptive statistics and the Analytic Hierarchy Process
(AHP) method. SPSS software was used for descriptive analysis, and Expert Choice software
was employed for pairwise comparison and prioritization of strategies. The inconsistency
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ratio was calculated at 0.06, confirming the validity of the expert evaluations (acceptable
threshold: less than 0.1).

Results and Discussion

The descriptive analysis of the physical condition of Rushdieh neighborhood revealed that
the overall mean score of the physical indicators was 2.814 with a standard deviation of
0.306, indicating low dispersion. Among the 14 physical indicators, the "sky view factor"
had the highest mean (4.01), while "road network design for urban ventilation" had the
lowest mean (1.856). In general, most physical indicators were below average, indicating a
poor physical condition regarding energy optimization .The analysis of limitations identified

15 major problems. The most critical issues were: (1) inappropriate design of the road
network for neighborhood ventilation (mean: 4.60); (2) inappropriate design of local access
networks for ventilation (mean: 4.26); (3) inappropriate orientation of residential blocks for
adequate sunlight reception (mean: 4.10); (4) inappropriate orientation for proper wind
reception (mean: 4.00); and (5) high density of residential blocks at the neighborhood level
(mean: 3.86). The overall mean of all 15 limitations was 3.56, confirming the significance
of these issues .The AHP-based prioritization of 15 strategies yielded the following top

results: The most important strategy was "formulating policies and practical measures to
improve the design of main roads and local accesses for neighborhood ventilation" with a
final weight of 0.137. The second priority was "formulating design policies for the
neighborhood and residential blocks with the objective of using solar energy to reduce
energy consumption" with a weight of 0.122. The third priority was "formulating design
policies for the neighborhood and residential blocks with the objective of using wind energy
to reduce energy consumption” with a weight of 0.115. Other significant strategies included
improving external building envelopes (0.101), designing active neighborhood centers
(0.086), and smart residential block planning (0.073).

Conclusion

The findings confirm that the physical condition of Rushdieh neighborhood regarding energy
optimization is inadequate, with most indicators falling below average. The most critical
deficiencies relate to road network design for ventilation, block orientation for sunlight and
wind reception, and residential density. The study demonstrates that energy optimization at
the neighborhood scale requires comprehensive physical planning policies encompassing
road design, building orientation, and integration of renewable energy sources (solar and
wind). Unlike previous studies that primarily focused on individual building scale, this
research confirms the effectiveness of physical indicators at the neighborhood and district
scales. The key recommendations include: utilizing clean energy sources (solar and wind),
formulating specific regulations for road and local access design, revising building form and
placement guidelines with energy optimization objectives, prioritizing ventilation principles
in land use planning, and emphasizing energy optimization principles across all scales
(residential, neighborhood, and district levels).
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