External shadings effect on the Operating energy in Life Cycle Energy Assessment -LCEA- case study residential building in Tehran
Abstract
Buildings use a significant amount of energy during their life cycle, from construction to demolition and recycling. The amount of used energy by buildings largely reflects their environmental impacts and sustainability. This study employs Life Cycle Energy Assessment (LCEA), that is an issue which is being done in the building industry regarding Life Cycle Assessment. The concept of LCEA is influenced by Operational Energy and Embodied Energy, and not only illustrates the usefulness of the building's life cycle, but also facilitates decision-making on the energy efficiency of the system and makes it possible to benefit from design solutions for optimization. Although passive design strategies can reduce annual energy demand and other environmental impacts, they may cause increasing of Embodied Energy. However, in total it has a lower overall impact on Operational Energy. In this research, an external shading system is used as a part of the Advanced Building Façade. The daylightophil Envelope system protects the building from sunlight in the warm seasons of the year in a warm and dry climate, and therefore, the effect of solar radiation, and ultimately the annual thermal loads during the operation phase of the building will be decreased. Regardless of the properties of an optimum external shade, this study shows how external shading system can change the Life Cycle Energy (LCE). The aim of this study is to identify the optimal parameters that decrease the LCE, based on multivariate optimization in the life cycle of the building. To achieve this objective, the energy simulation of the high performance building model is analyzed by Design Builder software. Then, based on parameters, the thermal loads, Life Cycle Inventory (LCI) ,the energy and emissions of the exterior shading systems during the manufacturing process will be compared. The Building for Environmental and Economic Sustainability (BEES) model was exploited to develop the life cycle inventory of the shadings through life cycle stages. The LCA framework used in this study was based on a life cycle methodology that follows the International Organization for Standardization (ISO) 14040 standard. The results indicate that applying external shading system in hot and dry climate buildings will cause LCE decrease.
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