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Thermal Environments and Urban Design in a Sustainable
Subtropical City- Integrating, Education, Innovation for Urban Design
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Evidence based Urban Design...

Urban climate Mapping
on 3D platform

GRS

Big data analysis and Algorithm for
Thermal Comfort within Urban

Canopy
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Urban heat island information
visualization model
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Field measurement and Survey
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Professor Huang presented on the title,
“Thermal Environments and Urban Design in
a Sustainable Subtropical City - Integrating,
Education, Innovation for Urban Design”,
sharing with us the recent research that the
City Science Lab of National Taipei University
of Technology (NTUT) has embarked.

The City Science Lab is a research team with
interdisciplinary integration that includes
academics and students in Urban Design,
Architecture, Building Engineering, Material
Science, and Interaction Design. They initiate
a systematic study on urban climate in
subtropical cities for urban design and
planning. They approach evidence-based
urban design by field measurement and
survey, big data analysis, algorithm, and
information visualization model to set up the
Urban Climate Mapping on a 3D platform.

He shared the research work done to
address the various issues in urban design as
follows:

® Solar Radiation: Research in the influence of
building envelop heat storage and heat
balance on thermal environments, explored
various coatings for their effects on emission
of heat storage of the building envelope.
These effects include reflection, insulation,
and progress radiant cooling.

®Thermal Capacity and Insulation of
Building Envelop: Research in the influence
of building envelop heat storage and heat
balance on indoor thermal environment,
including the influences of heat capacity and
thermal transmission of the fagade on the
efficiency of air conditioning.

®Heat Transfer: Research in heat balance by
the hour and thermal environment in the
campus, which can be affected by the
materials used for the buildings and the
climate.

®Shading and Evaporation in Urban Design:
Research in urban thin-layer greening for
passive control of street microclimate, which
can impact endothermic evaporation, latent
heat, etc.

®Urban Wind Fields: Research in urban
design measures for promotion of fluid
dynamics (venturi effect, channel effect and
Penman evaporation equation) in the urban
wind fields.

®Materials and Heat/Absorption/Emission:
Research in the effect of heat reflective
insulation coating on solar radiation of
building exterior wall and asphalt paving of
different coatings or aggregates.

®Radiative Cooling Material Asphalt:
Research in the benefit of the radiative
cooling material asphalt in urban areas.

@ Evapotranspiration: Research in the impact
comparison between solar radiation, urban
wind field and evapotranspiration on the
urban thermal environment.

Design of urban heat island
microclimate environment
information system and
app using

e

®The Penman Equation of Evapotranspira-
tion: Research in the simulation of the
thermal comfort of various urban landscape
patterns.

@ Passive Design for Wind Fields: Research in
passive building design for control of
aerodynamic and air enthalpy on microcli-
mate in subtropics and passive building
design for control of local wind field.

®Vertical Structure of Urban Heat Island:
Research in analyzing the vertical structure
of urban heat island by deep learning.

®The Temperature Inversion: Research in
the characteristic of the vertical structure of
urban heat island by deep learning.

®The Characteristic of the Vertical
Structure of Urban Heat island: Research in
the variation of urban boundary layer in
summer and winter.

®Design of Urban Heat Island Microclimate
Environment Information System and
App Using: Applying Artificial Intelligence
and loT technology and adapting the
crowdsensing method by public bike paired
with a drone for the longitudinal profile to
collect thermal environment data in urban
areas.

®Heat Air Temperature Along Facade: Using
the unmanned aerial vehicle to measure
temperatures at different horizontal and
vertical locations in urban canyons and
integrated human recognition about hot-air
mass boundary to develop a 3D data
visualization interface to present urban
thermal environments.

®NTUT Campus from 2D to 2.5D Space Syntax
Heat Environment: integrate the concept of
heat-island information model and space
syntax to set a cloud information visualiza-
tion mode that presents a three-dimensional
parallel transformation for the urban design
in a smart city for the future.
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