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ABSTRACT

This paper introduces BUILDthermo, a groundbreaking approach that transforms the analysis of
building heat dynamics through advanced algorithms and visualization techniques. By integrating
microclimate data, building characteristics, and urban attributes, BUILDthermo provides holistic
insights into the thermal conditions of building surroundings. Our innovative algorithm is rigorously
developed and validated, delivering precise assessments and facilitating informed decision-making in
urban development. With an intuitive interface, BUILDthermo empowers stakeholders to visualize
and interpret building heat data effortlessly. Users can explore scenarios, evaluate design alternatives,
and optimize outdoor environments for comfort and sustainability. The methodology details, including
parameter considerations and algorithmic processes, are outlined. Case studies demonstrate the
practical application and efficacy of BUILDthermo in real-world urban settings. As a significant
advancement, BUILDthermo offers a powerful tool for urban planners, architects, and environmental
engineers to create more livable and sustainable cities. This research contributes valuable insights to
urban climate resilience and human-centric design.

Keyword: Building; Building Heat Assessment; Building Heat Dynamic; Outdoor Thermal Comfort

1. INTRODUCTION

In recent decades, urban environments have expanded significantly, characterized by rapid and often
unplanned growth. This expansion has resulted in a reduction of environmental quality within urban
areas and a simultaneous increase in the energy consumption of buildings. The construction and
operation of built environments significantly influence the quality of life in urban areas. According to
IPCC (2021), global mean surface temperatures within cities are projected to increase by 1.4—4.8°C
by the year 2100. Consequently, urban areas face heightened susceptibility to the impacts of
urbanization, including climate change, urban heat island, and elevated concentrations of pollutants.
These adverse effects pose significant threats to the health and outdoor thermal comfort of urban
residents. Despite its importance, outdoor thermal comfort assessment has received relatively less
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attention compared to indoor thermal comfort studies (Aghamolaei et al., 2023). This gap in research
reflects a critical need for innovative approaches to assess and improve thermal conditions in outdoor
settings, especially in surrounding buildings of the new development area.

In response to this need, a study was conducted to develop a building heat assessment instrument
that integrates microclimate data, building characteristics, and urban attributes parameters to analyze
the dynamic of building heat. From this assessment, BUILDthermo is introduced as an innovative
solution to provide stakeholders with holistic insights into the thermal condition surrounding
buildings. By leveraging sophisticated algorithms and data processing techniques, this tool
synthesizes information from detailed building heat assessments into interactive visualizations. These
visualizations offer stakeholders a dynamic and intuitive platform to explore and interpret thermal
data with precision.

2. METHODOLOGY

The building heat assessment is being conducted through field measurements in the vicinity of Dewan
Bandaraya Kuala Lumpur (DBKL) towers 1, 2, and 3, located along Jalan Raja Laut (Towers 1 and 2)
and Jalan Raja Abdullah (Tower 3). Ground surface temperature measurements are taken using the
KESTREL 3000 environmental meter tool and Internet of Things (IoT) devices. Data collection will
span seven consecutive days, with measurements recorded at hourly intervals.

Following data collection, a systematic logging and processing approach was implemented using
Google Sheets, which facilitated the creation of visual representations via Google Charts. This process
was further augmented by applying a newly developed algorithm known as BUILDthermo,
specifically designed to visualize and interpret results within an academic framework. Figure 1
provides a schematic depiction of the conceptual framework supporting BUILDthermo.
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Figure 1 Framework of BUILDthermo Vision

3. COMMERCIALISATION/COPYRIGHT

The BUILDthermo tool exhibits strong potential to be extensively utilized by regulatory authorities,
urban planners, architects, environmental engineers, and researchers. Its multifaceted functionality
makes it a versatile tool for comprehensively analyzing building heat dynamics, which supports
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informed decision-making and interventions to create more sustainable, resilient, and livable urban
environments. This new algorithm is in the process of being registered with an IP from MyIPO.

4. FINDINGS

The analysis of the data revealed distinct thermal profiles across the study area, indicating variations
in heat index influenced by a combination of environmental factors and urban characteristics. Figure 2
illustrates these thermal profiles generated by BUILDthermo, showcasing the fluctuations in heat
index corresponding to diurnal variations over the course of the study period. During daytime hours,
from approximately 11 am to 5 pm, the heat index exhibited peaks, which is typical due to the midday
sun. These peak temperatures coincide with the peak solar intensity, resulting in elevated heat levels
in the surrounding environment. Conversely, there was a general decrease in heat index values during
the evening and early morning hours.

Moreover, differences in the heat index were observed between the areas surrounding the DBKL
towers on Jalan Raja Laut and Jalan Raja Abdullah. These variations can be attributed to several
factors, including differences in building orientation, surface materials, and urban morphology.
Buildings with varying orientations may receive different levels of solar exposure throughout the day,
impacting the heat absorption and emission rates of surrounding surfaces (Li et al., 2023).
Additionally, differences in surface materials, such as asphalt, concrete, or green spaces, can influence
the heat retention and dissipation characteristics of urban areas. Furthermore, variations in urban
morphology, such as the presence of tall buildings or narrow streets, can affect airflow patterns and
exacerbate heat buildup in certain areas (Ahmad Zaki, 2020).
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Figure 3 User Interface BUILDthermo
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The interface of BUILDthermo, as shown in Figure 3, is also able to provide live updates on heat
index wvalues, allowing users to effectively monitor current conditions. It combines multiple
visualization tools, such as tables, heat maps, and line graphs for a comprehensive analysis. This
integration allows for a detailed understanding of thermal data patterns and trends.

5. CONCLUSION

BUILDthermo represents a groundbreaking advancement in addressing the complexities of urban heat
and thermal comfort. By seamlessly integrating microclimate data, building characteristics, and urban
attributes, this innovative tool provides stakeholders with a powerful means to comprehend and tackle
the impacts of building heat in urban environments. Its intuitive interface and advanced analytics
empower urban planners, architects, and environmental engineers to make informed decisions,
fostering the creation of more sustainable and resilient cities. As cities confront the challenges of rapid
urbanization and climate change, BUILDthermo stands as an encouragement for progress, offering a
pathway towards healthier, more equitable, and more sustainable urban environments for future
generations.
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