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POST-CONSTRUCTION REDESIGN OF BUILDINGS TOWARDS THE
PRINCIPLES OF SUSTAINABILITY

In the face of global climate change and the rapid depletion of natural resources, the construction industry is
confronted witha critical need for transformation. Traditional architectural approaches are increasingly giving
way to the concept of sustainable development, which seeks a harmonious balance between building functionality,
economic efficiency, and environmental respbitisy.

The principles of sustainable design extend far beyond simple energy efficiency. They encompass the entire
life cycle of a building from the selection of renewable materials and waste minimization to ensuring a healthy
and productive indoor micolimate for its occupants. The implementation of these principles is no longer a mere
trend but a vital strategy for reducing the carbon footprint and fostering resilient urban environments for the future.
This paper examines the core aspects of sustaindésign and evaluates their impact on contemporary
architectural practice.

Redesigning existing buildings for sustainability is critical, as buildings account for neatty efQglobal
carbon emissionslhe analysis of available solutions demonstrates that thg@édwspective directions for such
work include the following

1. Energy Retrofitting and "Deep Renovation"involves upgrading building envelope by thermal insulation,
installing smart automationb&e to optimize resources consumption depending on occupancy and system
electrification to reduce the use of fosikls use and related GHG emissions. This is the most popular type of
redesigning.

2. Adaptive Reusasthechang ofa b ui | di n(g.d,surnihgian ald factory into offices) to preserve
the "embodied carbon" of the existing structureis approach combines structural preservation and cultural
continuity: it aims to reuse existifigundations and frameas well as preserve architexal identity by embedding
modern comfort standards.

3. Circular Economy Integration works on waste minimization, their tracking anduse in the future. In
particular, material passports contdigital records of all materials in a building to faciléaheir easy tracking
and reuse in the futuréin important component of these direction is application ofhaisedof responsible
producedmaterials such asertified timber, recycled metals, or carbserjuestering materials (like hempcrete)
which havea much lower manufacturing impact.

4. Climate Resilienceis another major concern for existing buildings, which is addressed via water supply
optimization and reuse (e.gainwater harvesting and graywater recycjiagd naturédased solutions, like gree
roofs and walls, whicimitigate the "urban heat island" effect, provide extra insulation, and manage stormwater
runoff.

5. Digitalization of resources control and distribution has been around for a while, but recently it received a
new boost due to Al ggoyment, which improved modelling and data processing capacity and offers digital twins
- precise 3D replicas of old structures, allowing for accurate energy modeling and intervention planning.

Despite a wide variety of options there are still many obetdor their implementation: financial limitations,
inadequate reaction of citizens, operational and architectural limitations.

The other issue is that redesigning residential and industrial buildings follows significantly different strategies,
due to the& construction, scale, and intended .UEbus, residential buildings reconstruction focuses primarily on
comfort, health, andocial aspects, likeedudion of utility costs, oraddressing "energy poverty" for lemvcome
residentsThe limitations are vgrserious and include fragmented ownership of such buildihgsd(ften difficult
to get legal consent from all homeowners in a muwiit building, decaying infrastructure (pipes, wiringhd
longerreturn on investmerdompared to commercial projects.

The dominant trendbr industrial buildings is adaptive reuse, which promises spatial flexibility, renewable
power generation potential and considerable reduction of carbon emissions. However, if the change of the purpose
of such building is not considetethe possibilities shrink to improved insulation, energy efficiency and green
roofs implementation. These call for new research actiona aimed at developing additional opportunities of
industrial buildings, which ae still in use but their owners opt ©6GS. This work will also mean a major
replanning of the landuse in the area, sinkeindustrial zones often lack social infrastructure (transit, parks,
shops), meaning the project requires neighborheio@ revitalization rather than just a single builgiredesign.
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