Journal of Urban Sustainable Development
Vol. 5, No. 15, Summer 2024, 1-20
https://usdjournal.daneshpajoohan.ac.ir/

ISSN: 27170128
EISSN: 27170136

USD Journal

Re-composing Physical Form with Energy-Based Resilience Approach
to Improve Thermal Comfort (Case Study: Sadra New Town)

Sahar Akbari !, Mahsa Sholeh ?*, Sahand Lotfi?

Received:2023/09/01 Revised:2023/10/19 Accepted:2024/01/27 Published:2024/06/21

Highlights

# Investigate and analyze urban physical form design principles with an energy-based resilience approach to improve
Thermal Comfort in Sadra New Town.

# Energy resilience criteria based on global energy resilience rating systems and theoretical research conducted,
including smart location, resources and energy, transportation and use, neighborhood form and development
pattern, and placemaking, were identified as five layers.

# Re-composing physical form with an energy-based resilience approach in an urban neighborhood, presenting
strategies and policies that are extensible to new developments.

Extended Abstract

Intoduction

Today, the rapid growth of urbanization and the increasing trend of greenhouse gas emissions, which continue to
increase despite international efforts, have aggravated the climate change issue. Reaching an approach that balances
the natural and built environment is one of the most essential human objectives in forming a favorable environment.
To achieve such a goal, planning and designing cities in line with the principles of climate design is the primary and
most crucial concern in this field of activity.

Theoretical Framework

The proposed criteria will encourage the process of becoming more energy resilient by planning a holistic approach to
various and complex aspects of cities and looking at cities as dynamic complex systems in each urban functional area.
Urban resilience refers to the ability of an urban system and all the social, environmental, and technical networks that
make it up, in time and space scales, to maintain or quickly return to the intended function in the face of disruption, to
adapt to rapid change and transformation of systems that limit current or future adaptive capacity. In the field of urban
energy, resilience is inevitably linked to the concept of sustainability. However, the new towns planned in Iran to
respond to the problems of the greater mother city at the level of metropolitan areas have not sufficiently considered
the climatic conditions and local characteristics in the design.

Methodology

Therefore, according to the necessity of strategies to reduce energy consumption in the increasing trend of climate
change, this research aims to investigate and analyze urban physical form design principles with an energy-based
resilience approach to improve Thermal Comfort in Sadra New Town on the northwestern edge of Shiraz, the capital
of Fars province. For this purpose, library studies and quantitative measurement using ENVI-met sub-climatic analysis
software have followed the descriptive-analytical research method. In the first step, energy resilience criteria based on
global energy resilience rating systems and theoretical research conducted, including smart location, resources and
energy, transportation and use, neighborhood form and development pattern, and placemaking, were identified as five
layers. Then, after designing the main structure of a sample neighborhood in Sadra according to the explained criteria
for the physical form and energy-based resilient design and the physical and climatic analysis of the site, a series of
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selected points were simulated in Envimet software for which the thermal comfort index or the Predicted Mean Vote
(PMV) was extracted in the hottest month of the year.

Results & Discussion

The physical attributes of urban neighborhoods exert substantial influence over their microclimatic conditions and
thermal comfort. Key determinants include the spatial configuration of roads, building density, and the ratio of building
height to street width, all of which govern ventilation patterns and solar exposure. The compactness of urban fabric, as
gauged by the surface-to-volume ratio, and the aperture ratio impacting sky view factor, are critical factors shaping
solar radiation dynamics.

Moreover, the spatial continuity and permeability of pedestrian pathways and green spaces significantly contribute to
mitigating thermal stresses by fostering cooler microenvironments. Within building units, factors such as orientation,
building materials, insulation techniques, and overall building dimensions collectively contribute to the energy
resilience of urban neighborhoods.

Incorporating climate-responsive design strategies into neighborhood planning reduces the energy demand required
for microclimate management, thereby enhancing environmental sustainability. Furthermore, the layout of pedestrian
infrastructure in neighborhood design can actively promote physical activity among residents, thereby enhancing
community well-being and satisfaction.

Conclusion

The evaluation result showed that no part of the neighborhood is in the optimal temperature range. In other words, the
area needs help in terms of the thermal comfort of pedestrians in the summer season during the hot hours of the day.
Finally, design guidelines and regulations were presented on a smaller scale by measuring the plan’s deviation from
thermal comfort standards compared to the physical design, sky visibility factor, and other climatic indicators. The
outcome of this research is to re-composing physical form with an energy-based resilience approach in an urban
neighborhood, presenting strategies and policies that are extensible to new developments.
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