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Human society is the major generator and consumer of energy and resources. In order to utilize resources better, various parameters can be improved upon such as reducing energy input, lowering environmental impact, lowering waste production and maximizing the use of renewable energy. In this paper, maximizing the use of renewable energy through passive building design has been studied. Clay wall reinforced with straw fibers has been conventionally used as a building material. It has a low life cycle cost and high technical performance. The impact of such a conventional clay wall on energy and environment was studied and compared to other wall-types like brick wall. A simulation program was developed to compare the walls using a wall model developed in the MATLAB environment, coupled with a whole building simulation program developed in the TRANSYS environment. The model was validated against an extensive experimental data taken from the Solar House in the Indian Institute of Technology Delhi campus and was found to be accurate. The dynamic thermal performance of the house built with clay walls reinforced with straw fibers during summer and winter periods was calculated using an accurate mathematical model. Based on these observations, it was inferred that clay wall reinforced with straw fibers promises to be a low energy material that can be used in modern constructions to achieve zero energy building goal.

























