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[bookmark: _Toc152019551]Proposed Research Topic:
How does the convergence of sustainability and energy efficiency contribute to the development of sustainable structures?
[bookmark: _Toc152019552]Aim and objectives:
The aim of the research is to examine the connection between energy efficiency and sustainability in the construction industry, to discern how progress in one endeavour (project) could potentially impact others. As well as examine upcoming developments and trends in construction that could potentially enhance the impact of sustainability energy conservation in the industry.
[bookmark: _Toc152019553]Research Methodology:
The research will use a mixed-methods approach, integrating subjective and objective techniques to get a thorough comprehension.   The following will be a component of the procedure: 
a. Literature review: an in-depth examination of various publications, such as books, journals, and articles, to establish a theoretical basis. 

b. Case studies: investigating a variety of sustainable buildings to identify what's effective and what fails when it comes to combining sustainable practises with energy efficiency.

This research proposal undertakes a comprehensive analysis of the integration of energy efficiency and sustainability in the development of environmentally friendly structures.   Utilising a variety of research methodologies and addressing significant objectives, the findings of this research contribute valuable insights to the ongoing dialogue surrounding sustainable building practises.
[bookmark: _Toc152019554]Overview:
 The findings from the research will be useful in better understanding how a building's design could be modified to make it more energy efficient. Climate change and resource depletion have heightened the critical need for applying sustainable techniques in building construction and management around the world. Integration of energy efficiency and sustainability has become a critical avenue in the creation of resilient buildings that reduce environmental impact while maintaining long-term profitability. "It is very important to search for innovative design solutions and for the optimal thermal performance of buildings to reduce energy bills and greenhouse gas emissions," says (Volume II: Thermal Behaviour, Energy Efficiency in Buildings, and Sustainable Construction, 2022). This emphasizes the need for sustainable development in the construction industry to help the environment in many aspects, especially in energy efficiency. An example of this was the implementation of the Code for Sustainable Homes (the Code) was introduced in England in April 2007. In this study, the researcher will investigate important areas where sustainable construction strategies enhance energy efficiency by studying innovative building methods and concepts that help to conserve energy and determining whether they can be integrated into other structures and what impact they will have. In addition, the researcher will investigate emerging trends and potential changes in construction approaches that might increase the mix of sustainability and energy efficiency.
[bookmark: _Toc152019555]Literature Review

Sustainable development is often described as the adoption of a way of life that simultaneously ensures the ability of future generations to provide for themselves while enabling us to satisfy our present requirements. (United Nations, 2023). This research aims to understand the components necessary to provide a safe and habitable environment for present and future populations.   This research aims to enhance the construction industry's understanding of the application of sustainable development in relation to energy efficiency.  One component of this research is the Building Research Establishment Environmental Assessment Method (BREEAM). The system evaluates the environmental efficiency of both existing and newly constructed buildings and infrastructure.  BREEAM assesses the environmental impact of a building across 10 areas, including energy, water, waste, pollution, transportation, and ecology. The categories are assigned different weights based on their environmental impact, and to get certification, a building must achieve a minimum score in each category. (CIM TEAM, 2023). 
1. [bookmark: _Toc152019556]Case studies: sustainability convergence

The research will investigate buildings that integrate sustainability in their structure designs that enable them to be energy efficient. 
1.1. [bookmark: _Toc152019557]Bloomberg Building, London: 
The first example to be examined is the Bloomberg Building located in London. The design, massing, and materials of the new building are uniquely representative of its time and place, seamlessly blending with the city and enhancing the surrounding public space.  Boasting a BREEAM Outstanding grade of 98.5%, it serves as an exemplary demonstration of sustainable development.   This is the highest design-stage score achieved by any large office project to date. (Bloomberg press, 2017).  Ingenious power, lighting, water, and ventilation systems account for most of the energy conservation. Numerous of these solutions are one-of-a-kind, having been engineered to operate in response to the building's occupancy patterns, utilise refuse materials, and react to its exterior environment. The Integrated Ceiling Panels are one of its most distinctive features. Designed in an innovative petal-leaf configuration, these bespoke integrated ceiling panels effectively incorporate illumination, acoustics, heating, and cooling functions. 40% less energy is utilised by the system, which comprises 500,000 LED lights, in comparison to a conventional fluorescent office illumination system. (Bloomberg press, 2017). 
1.2. [bookmark: _Toc152019558]The Crystal, London:
The Crystal, a prominent globalisation hub for urban sustainability, was opened to the public in London on September 29, 2012.   The esteemed new centre is a Siemens effort aimed at advancing sustainable urban areas.   Siemens incorporates sustainability into its core business processes.   Their primary focus is on reducing risks and maximising company prospects, with a specific emphasis on improving energy and resource efficiency.   They provide resource-efficient, cutting-edge goods and services to customers across the whole life cycle. (Pfitzner and Lutz, 2014).  The Crystal operates as an "all-electric" building, functioning independently of fossil sources.  It uses solar panels and ground-source heat pumps to generate its own electricity, demonstrating state-of-the-art technology.   In addition, a battery serves as a storage medium for electrical energy.  Furthermore, the building incorporates rainwater harvesting, which will be converted into drinkable water, the treatment of wastewater, solar heating, and an advanced building management system that monitors and regulates energy, infrastructure, and building operations to improve comfort and efficiency.  The construction attains an unparalleled degree of energy efficiency and insulation due to its architectural design, which includes the use of opaque glass. (Green Building + Architecture, 2012)
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