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Abstract

Building energy consumption is a multi-faceted issue affected by various factors. The building envelope of the building
as an interface between the inside and outside is important in creating thermal comfort and protecting residents from
adverse environmental conditions. The amount of heat loss through the building envelope is directly related to energy
consumption, which is, in turn, affected by solar radiation received. Therefore, proper design of envelope and balance in
receiving and losing energy based on climatic conditions as a passive solution can considerably reduce energy
consumption. This study seeks to find balance between heat loss and solar energy intake in buildings and investigates the
effect of window area on optimal form and direction of low-rise buildings in Ahvaz. The research design is quantitative
and comparative using optimization and energy simulation software. The basic model is a building with dimensions of
10 x 10 and an area of 100 m?. The window-to-wall ratio (wwr) is the primary independent variable, the length of the
southern side and the rotation angle are the secondary independent variables, and energy consumption is objective
function. The results indicate that for wwr < 30%, building stretching in the east-west direction is desired. For wwr>30%,
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north-south elongation is more favorable as solar radiation reception increases. The optimal proportions vary depending
on the window size, but optimal rotation angle is always 0 degrees.
Keywords: energy consumption, building shape, building envelope, optimization
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