Design strategy for sustainable constructions in hot-dry climate
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A strategy has been developed through the design of a hotel in the city of Ahmedabad, India. It is based on a three-tier process of passive mode, mixed mode and active mode systems to provide thermal comfort. 
A daily and annual analysis of various climatic parameters has been undertaken. Design features like form, orientation and shading devices in the building envelope have been applied. The building envelope is optimised with computer simulations to select appropriate materials for walls and roofs. Glazing sizes has been studied and selected based on its thermal properties. These optimised building materials have been reintegrated into the simulation model and indoor conditions based on comfort and discomfort levels have been analysed. It was noticed that more than 80% of the period in the summer months of April, May and June had high thermal stress. An appropriate mixed mode system (Evaporative cooling system) was selected and implemented for the period. This installation was able to reduce the cooling load to as low as 21KWh/m2. 
A cost analysis showing the different advantages of the passive/mixed mode system against a full mode system has been analysed and concluded. 70% reduction in installation and running costs has been made possible by using the suggested system.







