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Highlights

e Quality of life is considered as a basic concept in the content of urban river planning. Although the
coordination and integration of all urban sectors in strategic measures to improve the quality of life is
recognized as a challenge for local governance practices, urban planning with the aim of improving the quality
of life can contribute significantly to advancing the goals and strategies of the program to improve the
characteristics of urban rivers.

e Planning is also a collective and holistic practice that simultaneously considers the objective and subjective
components of the quality of life of residents and pays attention to the social relationships and relations
between citizens and urban rivers.

e Improving the urban Quality of Life (QOL) is a goal for urban planning and has a critical role in the
sustainability of cities.

Extended Abstract

' This article is extracted from the first author’s doctoral dissertation entitled “The Integration of Cultural- Environmental

Heritage into the Urban Plannig Process with the Aim of Enhancing Urban Quality of Life (case Study: the Zayandeh
Rood River in Isfahan)currently being conducted at the art university of Tehran
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Introduction

From the point of view of sustainable development, the concept of quality of life (QOL) has a direct relationship
with urban sustainability, and in the last century, due to the rapid growth of cities, this concept is influenced by
various dimensions, so that Proper planning and effective management are necessary to improve the quality of
urban life and considering that the main function of cities is to provide places for people to trade, produce,
communicate and live.

Theoretical Framework

Measuring the QOL of urban environments in urban planning from the residents' point of view is important for
the sustainability of the city. Urban rivers are one of the natural elements of cities that have an important role in
the formation of structural and functional changes in cities and directly and indirectly affect the lives of the
residents around them. Zayandehrud River in Isfahan city, as one of the natural and heritage rivers, had a
significant impact on the developments of the city and the components of the QOL of the residents around it in
the past few centuries and today it is facing the hazards (drought), and this problem has caused a deficiency in
the QOL level. The lives of the residents surround it and it requires attention to the level of the QOL of the
residents as a reporting system in the urban planning of Zayandehrud River. The article’s purpose has identified
and assessed the dimensions of the QOL of the residents around the Zayandehrud River.

Methodology

This is applied research and based on quantitative and qualitative (Mixed methods), and data collection is based
on documentary, field studies, surveys, observation tools and structured questionnaires, as well as data analysis
has approved from document analysis and historical-structural analysis, along with quantitative analysis such as,
Confirmatory Factor Analysis (CFA).

Results & Discussion

The results showed that the dimensions of the QOL of the residents around Zayandehrud River include six
dimensions: "political and managerial”, "economic”, "historical”, "social", "physical" and "environmental”,
however, each of them includes several components and indicators. The "social dimension" determines the
changes in other dimensions of the residents' QOL and includes the components of "identification"”, "sociability",
"leisure time" and "mental health”. Also, improving the urban quality of life is significant in urban planning and
its agenda because it will help determine the goals of planning and its strategies.

Conclusion

In the context of sustainable development, urban rivers play an important role in improving the quality of life
around them. The achievement of the conceptual model is to establish a connection between the dimensions and
components of quality of life and to apply principles consistent with local conditions so that the natural and
environmental capacities of cities are aligned with improving the quality of life of residents.
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Highlights
e Despite the development of urban planning laws, many construction violations occur in Iranian cities every year.

e The results of Pearson's correlation coefficient showed that the indicator of the Price of construction violations in
the primary and appeal commissions had a significant relationship with all economic indicators.

e According to the results of the research, it is necessary that in addition to the urban planning profession, engineers
and urban managers pay special attention to the role of economic factors in preventing construction violations.

Extended Abstract

Intoduction

The concentration of resources, facilities, and economic opportunities in urban areas, on the one hand, and the low
level of facilities and welfare/economic services in rural areas and small towns, on the other, has led to a population
influx towards urban centers in recent decades. One of the negative consequences of excessive and increasing
urbanization is the shortage of housing in urban areas, and the high demand for construction within and around cities.
In this regard, the most important issues in today's cities are construction violations. Due to growth of urbanization and
increasing demand of the field of urban construction and housing, construction violations in the Iranian cities have
increased in recent and decades years. Despite the development of urban planning laws, many construction violations
occur in Iranian cities every year. These violations have serious effect on the quality of urban life and urban structure.
Hence, it is imperative to address the reasons for the happening of construction violations in building process. Because
of the extensive range of effects and consequences of construction violations and the growing occurrence of these
violations, it is essential to consider these violations in the context of economic situation in Iran. In addition,
discovering the cause of building violations in this context reveal new insights to deal with construction violations
more effectively.

Theoretical Framework

Violations of building regulations mean non-compliance with building construction laws. These laws are defined to
improve the quality of urban life and achieve urban justice. Anthony Giddens states, "Wherever there is law, there is
crime." The review of the world literature shows that the phenomenon of construction violations is not unique to our
country and mainly exists in developing countries and metropolises. Based on the studies conducted in the background
of the research, the factors affecting the incidence of construction violations can be presented in five dimensions.
(Economic, social, legal, managerial, and physical)

' M.Sc in Urban Design, Department of Urban Design, Faculty of Art and Architecture, Bu-Ali Sina University, Hamedan,
Iran.

2 Assistant Professor, Department of Urban Design, Faculty of Art and Architecture, Bu-Ali Sina University, Hamedan,
Iran.

3 Associate Professor, Department of Urban Development, Faculty of Art and Architecture, Tabriz Branch, Islamic Azad
University, Tabriz, Iran.

*4 Ph.D. Candidate, Department of Urban Planning, Faculty of Urban Planning, Aras Branch, Islamic Azad University,
Tabriz, Iran._ Email: behnaz.aminnayeri2020@pardisiau.ac.ir



https://usdjournal.daneshpajoohan.ac.ir/

Journal of Urban Sustainable Development

Vol. 6, No. 19, Summer 2025, 29-49

Methodology

Khorramabad city in the west of Iran has special climatic conditions. This city is facing a severe shortage of land and
housing. Therefore, this city is prone to construction violations. Hence, it was selected for study. The main purpose of
this research was to analyze the relationship between economic indicators and the Price (as penalty of construction
violations) in the mentioned city during the years 2013 to 2014. Despite numerous studies in this field, this subject of
area has been less considered in previous studies. Data and information required by documentary methods, reviewing
statistical yearbooks of Lorestan province. The amounts as penalty of construction violations during the years 2014 to
2022were extracted from the database of the municipality, as a dependent variable. The link between independent
variables (economic indicators) and dependent variable was investigated using Pearson correlation and regression
analysis.

Results & Discussion

The Pearson coefficient demonstrates how closely quantitative variables are related linearity. Regression model also
shows the collective effects of independent variables on the dependent variable. The results of Pearson’s correlation
coefficient showed that the indicator of the Price of construction violations in the primary and appeal commissions had
a significant relationship with all economic indicators except the number of building permits. In this context, housing
price index, rental price index, and maintenance and repair price index of residential units have the highest correlation
with the price of construction violations at a significant level of 99% and with a coefficient above 0.90. According to
the results of the research, the price of facilities paid by banks to the building and housing sector has a significant
relationship and high correlation with the price of construction violations at a significant level of 99%. Based on the
results of regression analysis, among 12 independent economic indicators, five indicators (average monthly rent in
contracts concluded between lessor and lessee, the price of facilities paid by banks to the building and housing sector,
housing price index, maintenance and repair price index of residential units and added value construction sector) have
the greatest impact on construction violations in Khorramabad city. These results indicate that it is important to look
at this phenomenon from economic window.

Conclusion

Based on the research findings, building violations were significantly correlated with the volume of bank loans.
Therefore, it is proposed that financial institutions and banks establish stronger relationships with the technical and
urban planning departments of municipalities and refrain from providing loans to owners and builders who engage in
violations. Furthermore, a policy incentivizing increased bank loans could be implemented for projects with no
construction violations. Another finding from the research indicated a correlation between price indices, primarily
housing and rental prices, and construction violations. Consequently, another proposed policy is controlling rental and
housing prices. A framework must be devised to examine and regulate the causes of rising land and housing prices.
A significant contributing factor to price increases is an economic and speculative approach, where prices are driven
up by land/property speculation amongst intermediaries. Revising the housing rental system, increasing oversight of
real estate agents, and utilizing innovative technologies could also be instrumental in addressing this issue.

Other recommendations based on the study's indicators include:

e Enhanced collaboration between municipalities and financial institutions, and unified oversight of loan provision.

e Using bank loans as an incentive to reduce building violations.
¢ Increasing fines for construction violations.

¢ Increasing value-added tax and taxes on profits from land and housing transactions, primarily conducted by
speculators and investors.

¢ Modifying building density and height regulations based on specific city districts and areas.
e Modifying occupancy regulations.

e Incorporating more land into the city, but within the framework of comprehensive and detailed plans, to curb land
speculation.
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Highlights

o Network sustainability index is used to compare and evaluate water distribution network (WDN) performance
over time and across locations.

e Point indicators for resilience, reliability, and vulnerability were defined and analyzed for different consumption
levels using hydraulic modeling.

e The sustainability index decreases from minimum to maximum consumption, with point sustainability at
maximum consumption being lower than other states.

e Improving point sustainability index at network nodes can effectively enhance the overall network sustainability
index.

Extended Abstract

Introduction

The hydraulic conditions of WDNs are generally evaluated by using demand-driven modeling (DDM) models as a
demand function in normal operational conditions and additional pressure-driven modeling (PDM) implementations
that have better responded to WDNs (WDN) analysis in operating conditions. The review of the records indicated that
the point index, which can represent the changes effect on the consumption point and at the same time is formed based
on the sustainability index's correlations, can be very effective in improving the indices used in the plans in order to
enhance the WDNs’ performance.

In order to achieve the goal of the research, it was necessary to review and summarize the records of related researches
that had been done to extract the stability of the water distribution network, the methods of calculating the network
stability index, the components used in extracting the stability index, in addition to the effect of changes in physical
and hydraulic conditions, as well as fluctuation. In addition, the network sustainability index, as a consequence of
network indicators for resilience, reliability and vulnerability, was used to compare and evaluate network performance
in time periods (daily, monthly, seasonally and annually) or to compare the performance of homogeneous networks in
different geographical environments. The implementation of this research required the completion and improvement
of the general stability extraction relationships in the network for the possibility of extracting the point stability index
of the network additionally, which was not found in the records of past research.

Network reliability is the probability of network satisfaction status using the following relation:

o Duration of Network Utility Status/Total Network Analysis Time = REL
e The flexibility shows the network's return speed to the desired position after an event.

e General status of the network/the uncertainty of the network status = RES
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e The amount of vulnerability or time of unacceptable network status is defined as the amount of network
o vulnerability at the specified time interval: Sums of undesirable values / Total values =VUL

The domain of the network sustainability index changes (SI) from zero, which means disutility water supply, to one,
which means utility water supply to all network points in the defined domain.

Case study:

Abyek city as a case study is one of the Qazvin province cities, with an area of, 1534 square kilometers. According to
the detailed project of Abyeke City in 2015, the area of the city is determined to be 817 hectares for 1425 years, and
the average density of this city in the mentioned year is estimated to be 122.5 people per hectare. The statistical reports
of the Qazvin Province Regional Water Company indicate that the amount of per capita consumption in the period of
2016-2021, excluding lost, is 211.5 liters per person per day in Abyek city.

Theoretical Framework

The theoretical framework underpinning this research is rooted in the multidimensional analysis of water distribution
network (WDN) sustainability. It synthesizes a comprehensive review of prior studies addressing the extraction and
calculation methods of network stability indices, as well as the influencing components—such as physical layout and
hydraulic parameters—on network stability. The approach integrates key performance criteria, including reliability,
flexibility, vulnerability, and overall sustainability, to evaluate network performance under diverse operating scenarios
and to compare network responses across temporal and geographical domains. Building on advancements in point
sustainability indices, this framework proposes a novel perspective by connecting system-wide sustainability metrics
with localized (node-level) assessments, enabling a more granular evaluation of the effects of modifications,
maintenance, and enhancement strategies. This conceptual foundation supports the development and application of
point sustainability index extraction methods for dynamic modeling and decision-making, thereby advancing practical
and theoretical understanding of sustainable WDN management.

Methodology

For the structural classification of measuring and understanding the sustainability index of the distribution network
system, the ranges of the network's response to changes, including absorption, adaptation and restoring (the network
failure due to change and the need to restore), were simulated.

For the possibility of separating the pressure zone of the simulated distribution network into maximum, medium and
minimal consumption hours, the output of the pressure distribution was displayed in the following ranges:

e Low pressure range in the grid for points less than 26 m of water column with orange color
¢ Normal network pressure range for points with pressure between 26 and 40 m of water column with blue color

¢ Range on the threshold of high pressure for points with pressure between 40 and 50 m of water column with green
color

o Network high pressure range for points with pressure greater than 50 m of water column with purple color.
Results & Discussion

Reviewing the pressures corresponding to the points and comparison with the defined compressive range indicated that
nearly 92% of the nodes in the distribution network, under maximum hourly consumption conditions, have the
appropriate pressure in the range of 26 to 60 meters of water column. Taking a look at the internal distribution of this
acceptable compressive range showed that the compressive range between 26 and 50 meters of water column has the
most positive effect on water consumption management, with a significant superiority and more compressive
distribution in consumption nodes.

In another process and in accordance with the zoning of pressure distribution in the network, the distribution of the
point sustainability index was grouped in the intervals of 0.00-0.43, 0.43-0.83, and 1.00-0.83.

Therefore, it can be recommended that in network rehabilitation and development programs, evaluation and promotion
of point sustainability will provide more favorable operational results. For continuing and raising up the accuracy of
current research outcomes, authors suggest to analyses both overall and points sustainability indices within three main
conditions of the water network correspondence to periods of the 10 meters water pressures as these pressure
classification seats the acceptable pressure situation in the network.

Conclusion

This study demonstrates that the sustainability index of water distribution networks, traditionally evaluated at the
network-wide level, can be effectively complemented by a point-based sustainability index that reflects consumer-level
satisfaction. The analysis reveals that while the overall network sustainability declines with increasing consumption—
from minimum to maximum—the point sustainability index provides a more detailed indication of performance at
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individual nodes, particularly under maximum demand conditions. The strong correlation and convergence between
the network-wide and point indices affirm that targeted improvements based on point sustainability can effectively
enhance the overall network sustainability. Therefore, implementing network modifications, refurbishments, or
development strategies evaluated through point sustainability indices enables more precise and effective planning to
optimize water distribution system performance.
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Highlights

e Today, in many urban public spaces, the concept of greenways is intertwined with the two main goals of improving
environmental quality and social welfare, and urban managers are overcoming the complexity of creating and
connecting greenways in the physical landscape while satisfying the multiple demands of citizens.

e The development of pedestrian-oriented spaces is the foundation of a sustainable city and is considered a green
transportation method that not only reduces congestion but is also accompanied by favorable environmental
impacts and outcomes.

¢ Identifying potential routes to connect existing greenways can lead to the creation of longer walking corridors and
a coherent cycle of greenways to benefit from natural spaces within the city and improve the physical and mental
health of citizens.

Extended Abstract

Intoduction

Today, one of the main concerns of urban planners and designers is the promotion and equitable distribution of service
per capita and increasing the quality of urban spaces, in which the use of green space as a living and dynamic element
plays an important role in this regard. On the other hand, the correct identification of these spaces and their
proportionality with respect to the size and potential of the region requires analysis and feasibility studies, which is a
step towards moving from the current situation to the desired situation. Therefore, considering the pedestrian movement
that has been started in Iranian metropolises for some time, the city of Shiraz was selected as the study area of the
present study and the sixth district was selected due to its location in the most desirable lands in the northwest of Shiraz.
The Qasr-al-Dasht Gardens of Shiraz, most of which are located within the sixth district of Shiraz, are considered a
valuable resource for improving environmental quality and covering leisure and tourism spaces. In recent years, Shiraz
Municipality has attempted to construct and develop several sidewalks, which although have been successful in terms
of per capita green space coverage and meeting the recreational needs of citizens, the lack of coherence and continuity
of these sidewalks has not led to the development of an interconnected network of sidewalks as it should be.

Theoretical Framework

The analyses were presented in the form of spatial data affecting the performance level of green walkways (including
the distribution of green space, desirable slope, existing pedestrian and bicycle paths, public transportation, and
parking) to identify areas with potential for providing suggestions through their overlap. In the data overlap stage, the
separation of favorable and unfavorable areas was performed by rasterizing and weighting each category of spatial data
(such as the presence or absence of parking lots and public transportation stations, accumulation of green spaces,
distribution of pedestrian and bicycle paths, slope above or below 5%). Then, by applying the network analysis method,
the possibility of interconnecting the identified hubs and corridors was evaluated, which was done according to the
limitations and facilities of the area (obstacles such as direction of movement and access) and the selected route could
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be the shortest or most desirable route in accordance with the user's preferences, so that it was able to connect existing
pedestrian paths and also pass through the area's gardens.

Methodology

The present study is an applied study, and its goal is to present an interconnected network of greenways by utilizing
pedestrian paths, both actual and potential capacities, considering the current conditions in the six districts of Shiraz.
The method of this study is the multi-criteria decision-making technique (combining the Shannon and Vikor entropy
methods) and network analysis in the environment. In this regard, through GIS software, areas and corridors that are
susceptible to creating a continuous greenway network were identified. This software was used to analyze the extent
of green space and identify natural elements in the area, as well as to represent routes and accesses.

Results & Discussion

The available Alternatives were scored by measuring the criteria that affect the creation of a continuous greenway
network; these criteria, which were developed in various dimensions of accessibility, physicality, activity, sociability,
mental image, comfort and convenience, included components for the location and spatial distribution of public green
and open spaces, and in particular, sidewalks and greenways, as well as how they are connected. This scoring was done
based on the Likert scale (score 0 has the least effect and score 5 has the most effect). Finally, the proposed alternatives
were weighted through the Shannon Entropy Multi-Criteria Decision Analysis method to rank and determine the top
priority through the VICOR analysis method. Thus, Alternative 2 was suggested as the most suitable route. It connects
three important and popular sidewalks in Shiraz, namely Radfar, Ostad Shajarian (Salamat), and Behesht. All three of
the walkways are built in the depths or margins of Qasr-al-Dasht gardens in Shiraz and have a good popularity and
capacity to attract tourists.

Conclusion

The selected Alternative ensures the coherence and interconnection of green pedestrian networks in Shiraz's urban
garden areas, and at the same time can play an important role in covering the goals of sustainable urban development
and promoting the enthusiasm of citizens and tourists. In addition, the findings of this study show that, considering the
concepts raised in both categories (including environmental-physical variables, permeability and alternative mobility,
infrastructure factors, variables of mixed use and social, continuity, sense of belonging and flexibility in structure and
function), there are common components that indicate the alignment of these two areas. Therefore, connecting such
recreational and green attractions in the form of recreational green corridors, while connecting attractions, provides an
opportunity to recognize neglected natural elements.
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Highlights

e Inthe informal settlements of Bojnord (Bagerkhan 1, 2, and Persi Gaz), weak local governance, poor environmental
quality, and limited economic opportunities were identified as major barriers to sustainable regeneration.

e Despite structural limitations, the neighborhoods show potentials such as long-term residency, strong social ties,
and agricultural land, which can support regeneration efforts.

e Sustainable urban regeneration in these areas requires integrated, participatory approaches that build on local assets
while addressing institutional and infrastructural deficiencies.

Extended Abstract

Intoduction

The increasing growth of informal settlements, which are one of the spatial-physical manifestations of urban poverty,
and their numerous consequences have led to these settlements being introduced by the United Nations as one of the
main challenges of the 21st century. Additionally, they have become a serious concern and issue for urban managers.
The issue of informal settlements has taken on a more serious complexion in the city of Bojnord, which ranks second
in the country in terms of informal settlements. Neighborhoods such as Bagerkhanl, Bagerkhan2, and Persi Gaz are
among the informal settlements in the city of Bojnord, located in the northeast of this city. According to the 2016
census, these neighborhoods collectively accommodate a population of 8,069 individuals. These neighborhoods are
currently facing numerous issues and challenges, including high levels of youth unemployment, inadequate conditions
of neighborhood roads, poor environmental hygiene conditions, low per capita urban services, lack of security in parks
and gardens, etc. Improving the situation of informal settlements requires a comprehensive and integrated approach to
address the increasing social, economic, environmental, and other challenges of these settlements collectively, allowing
for the effectiveness of various dimensions to complement each other. On the one hand, it aims to benefit from different
dimensions of improving these settlements, while on the other hand, it aims to reduce the limitations of past approaches
and policies, moving towards the goals of sustainable development and resolving informal settlement issues. In this
regard, in recent decades, the approach of sustainable urban regeneration has been proposed, but the application of this
approach in informal settlements for improving their situation primarily requires identifying the potentials and
limitations within these areas. This identification will pave the way for addressing these issues effectively.

Theoretical Framework

In recent decades and years, various approaches and policies have been implemented by urban managers and officials
to address the improvement of informal settlements, among which sustainable urban regeneration is considered one of
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the latest approaches. Sustainable urban regeneration encompasses diverse definitions, as the interpretation of the term
depends on the level of development and progress of each country and can practically include a range of different and
varied programs to enhance social-economic growth and raise the quality of life in local communities. Furthermore, it
can encompass a complete and comprehensive range of actions and policies emphasizing integrated measures to
address urban problems.

Methodology

The present research was conducted using a descriptive-analytical method to elucidate the potentials and limitations of
the informal settlements of Bagerkhanl, Bagerkhan2, and Persi Gaz in the city of Bojnord from the perspective of
sustainable urban regeneration. For this purpose, a conceptual framework was developed, including criteria and
indicators in the social, economic, environmental, and institutional dimensions, through a review of various studies
and experts. Subsequently, data collection and analysis were initiated to assess the situation of the study area based on
these criteria and indicators. The data collection method for this research included library research (documentary data)
and survey methods (distribution of questionnaires with a sample size of 367 residents using the Cochran formula). To
analyze the research data based on the distribution of questionnaires among the study area residents, a one-sample T-
test was used in the SPSS software environment. Additionally, spatial-physical data analysis of the study area
(including statistical blocks and urban physical characterization data of Bojnord city) was conducted using spatial
analysis in GIS software.

Results & Discussion

In this section, the potentials and limitations of Bagerkhanl, Bagerkhan2, and Persi Gas neighborhoods were examined
in terms of the components and indicators encompassing sustainable urban regeneration in social, economic,
environmental, and institutional dimensions. The results of the one-sample T-test for assessing the indicators of the
institutional dimension of sustainable urban regeneration indicate that local governance at the neighborhood level (with
an average of 1.9) has been unfavorable. This is because the municipality does not engage residents of these
neighborhoods in local participation to improve their conditions, and they are not involved in the neighborhood projects
and programs, leading to residents' dissatisfaction with the municipality's performance towards their neighborhoods.
However, in the environmental dimension indicators of sustainable urban regeneration, it shows that the environmental
quality at the neighborhood level (with an average of 2.54) has been unsatisfactory. The residents of these
neighborhoods were dissatisfied with the quality of drinking water, environmental cleanliness, absence of
environmental pollution, surface water drainage system, greenery, and the quality of road coverings. Regarding the
economic dimension indicators of sustainable urban regeneration, it reveals that the land and housing prices at the
neighborhood level (with an average of 2.53) have been higher than the residents' expectations. Additionally, home-
based businesses at the neighborhood level (with an average of 2.43) have also been low. In connection with the social
dimension indicators of sustainable urban regeneration, it indicates that the sense of belonging to place at the
neighborhood level (with an average of 2.83) has been low. Although residents are attached to their neighborhoods,
they are willing to leave the neighborhood and reside in formal city neighborhoods if their economic situation improves.

Conclusion

The results of this study indicate that although the neighborhoods of Bagerkhanl, Bagerkhan2, and Persi Gas in
Bojnord city face various limitations from the perspective of sustainable urban regeneration, such as low literacy rates,
a lack of sense of place, unsafe and defenseless spaces, low social security, low usage rates of urban services, low
occupational skills, inadequate environmental quality, low physical resilience, poor local governance, and more, they
also have some potentials. These potentials include residents' long-term residency, low social criminality, high social
interactions and cohesion, high social capital, agricultural potential lands, and a sense of territorial security. Therefore,
implementing sustainable urban regeneration at the neighborhood level can address these limitations and further
strengthen the potentials identified. For future research, it is recommended to provide analytical models to examine the
diverse effects (based on the limitations and potentials found in the current research), evaluate the social and economic
impacts of regeneration projects, and offer innovative solutions (planning and design) to improve the conditions of
informal settlements and the institutional-executive framework.

Keywords
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Highlights

¢ Investigation of the impact of shading systems on visual comfort in south-facing classrooms in Tehran.
o Evaluation of various configurations of shading systems to enhance daylight and reduce glare.

e Simulation and analysis of 578 shading system models, including horizontal louvers and light shelves.
e Parameters studied include shading depth, angle, blade number, and spacing in horizontal louvers.

o Assessment criteria for brightness include UDI, ASE, and sDG indices.

Extended Abstract

Introduction

Visual comfort in school buildings significantly influences the learning environment and student satisfaction. Optimal
daylight utilization positively affects the quality of the educational environment and the well-being of students and
teachers. Studies have shown that adequate daylight levels in classrooms can enhance student's learning performance.
However, excessive daylight can lead to discomfort and glare. The design of educational spaces utilizing daylight must
consider light levels on work surfaces and the visual appeal of the environment to increase productivity. This study
focuses on assessing the efficacy of various shading systems in enhancing visual comfort in classrooms and optimizing
daylight levels.

Theoretical Framework:

Recent advancements in digital technology have integrated hardware technology and algorithm development in
computer-aided architectural design. Parametric design allows architects to control design parameters step by step
efficiently and analyze performance simultaneously. The use of shading systems in architectural studies has been
evolving since 1996, with their effectiveness dependent on climatic conditions, geographic location, building
orientation, and shading design.

Methodology:

The research employs parametric analysis using simulation tools like Rhino and Ladybug Tools to investigate the
impact of shading and their components on daylight factors in a first-grade classroom in Tehran. The climate data for
Tehran is utilized for hourly and annual sky calculations. The study models a standard classroom with south-facing
windows, assessing various parameters like shading depth, blade number, angle, and distance from the window.
Daylight analysis is conducted using Radiance software with Ladybug and Honeybee plugins.

! The article is extracted from the first author's master's thesis, entitled: "Design of a first-year high school in Tehran with
a multi-objective optimization approach for the performance of openings and canopies and its effect on natural
ventilation" under the supervision of the second and third authors at Kashan University.

2 M.Sc. in Energy Architecture, Department of Architecture and Energy, Energy Research Institute, Kashan University,
Kashan, Iran

3* Assistant Professor, Department of Architecture and Art, Kashan University, Kashan, Iran; Corresponding Author,
Email:hatamian@kashan.ac.ir

4 Associate Professor, Department of Engineering, Kashan University, Kashan, Iran
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Results & Discussion:

The results showed that all shading systems lead to an improvement in visual comfort compared to the no-shading
condition. Horizontal louvers had the highest level of useful daylight (UDI up to 98%) and the greatest improvement
in the sDG index was associated with the combination of light shelves and horizontal louvers. Increasing the angle of
the shading systems enhances visual comfort, but simultaneous increases in depth and angle result in reduced useful
light and decreased comfort. Additionally, increasing the number of blades had no significant effect on improving
visual comfort. The combination of light shelves with internal and external depths of 0.5 meters and two horizontal
louvers with a depth of 0.3 meters demonstrated the best performance in improving light quality and reducing glare.
The results emphasize that optimized shading design can enhance visual comfort.

e Evaluation of 578 shading system models, including horizontal louvers and light shelves, reveals that horizontal
louvers exhibit the highest UDI values.

e All shading systems improve sDG, with the combination of light shelves and horizontal louvers showing the best
performance.

¢ Increasing the angle of shading systems enhances visual comfort, but simultaneous increases in depth and angle
can reduce useful daylight.

e The combination of light shelves and horizontal louvers demonstrates better performance, with specific
configurations showcasing superior results in enhancing visual comfort in classrooms in Tehran.

Conclusion

The study concludes that shading devices, particularly horizontal louvers, and light shelves, play a significant role in
enhancing visual comfort and daylight utilization in school classrooms. The findings provide valuable insights for
architects and designers to create more comfortable and energy-efficient learning environments.

Keywords
Horizontal Louver, Light Shelves, Visual Comfort, Useful Daylight Illuminance, Tehran.
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