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Abstract

Climate change and its increasing consequences on human
environments have made the need for a transformation in current
approaches to urban design and architecture a top priority in the
construction field. The integration of biophilic design, which
focuses on creating a connection between humans and nature in
built environments, with smart technologies such as the Internet
of Things, smart building management systems, and artificial
intelligence, it is considered a new approach to promoting urban
resilience. This research, using an analytical-review method, has
examined the capacities, challenges, and opportunities of this
convergence. The results show that such a combination not only
improves the quality of livability and health of users, but also
reduces energy and resource consumption and increases the
ability of buildings and cities to cope with crises such as global
warming, floods, and droughts. Also, a comparative study of
global experiences and analysis of domestic capacities shows
that although the implementation of this approach in Iran is still
in its early stages, the climatic capacities and diverse methods of
local architecture can pave the way for the development of
localized patterns in this field.

Keywords: Biophilic design, smart technology, urban resilience,
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Abstract:

Recent studies have focused on increasing heat transfer
efficiency with an economic approach. Thermal energy storage
using Phase Change Materials (PCM) is an important solution,
but the low thermal conductivity of PCM limits its application.
The use of porous Thermowood panels with an open cellular
structure is proposed as a way to increase the thermal
conductivity of PCM. In this study, Thermowood panels and
PCM were experimentally investigated in different conditions.
Furthermore, using software such as Revit and DesignBuilder,
the raw volume and the volume with Thermowood integration in
the Tehran location were analyzed, indicating an effect of
approximately Y YAAshar units. To construct the laboratory
model, RT- &&paraffin and two pieces of open-cell Thermowood
were used. The results showed that the high latent heat of RT- 4
paraffin and the high surface-to-volume ratio of the panel led to
a greater reduction in the panel’s surface temperature compared
to other tested conditions. Moreover, this combination made the
melting and freezing process more uniform and increased the
phase change rate. The use of PCM reduced the internal ceiling
temperature and temperature fluctuations, and decreased heat
ingress into the building, which directly led to a reduction in the
energy consumed for maintaining the internal temperature.

Keywords: Thermowood, Energy, Paraffin, Phase Change
Material, Thermal Comfort.
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