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Abstract 
"In houses that look toward the south, the sun penetrates the 
portico in winter, while in summer the path of the sun is right 
over our heads and above the roof so that there is shade."  

—Socrates 
Solar energy is among the few renewable sources having higher 
potential. It is cost effective, easily operable, widely available and 
safe. With high sunshine in tropical countries like India , sunlight can 
provide ample heat, light, and shade and induce ventilation into well-
designed buildings. A passive building is one which relies less on 
mechanical heating and cooling systems. Passive solar design can 
reduce heating and cooling energy bills, increase spatial vitality, and 
improve human comfort. It can also reduce energy use and 
environmental impacts such as greenhouse gas emissions. Inherently 
flexible passive solar design principles usually increase energy 
benefits with low maintenance risks over the life of the building .By 
using the basic physical characteristics and layout of a building, 
natural lighting and indoor comfort can be improved, the need for 
mechanical cooling and heating can be reduced or even eliminated. 
Passive solar design can reduce electricity consumption irrespective 
of the climate zone. 

A building's windows, walls, and floors can be designed such that 
they trap, store, and distribute solar energy in the form of heat in the 
winter and reject solar heat in the summer. This paper deals with the 
fundamental approach to designing a building for natural day 
lighting, through building form, orientation and shading devices. 
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1. INTRODUCTION 

A ‘passive’ solar design involves the use of natural methods 
for heating or cooling to achieve optimum living conditions. 
Maintaining a comfortable environment within a building in a 
hot climate relies on reducing the rate of heat gains into the 
building and enabling the removal of excess heat from the 
building. At the same time maintaining a suitable environment 
in the winter is to allow maximum heat to enter and distribute 
inside the building. This is called passive solar design because, 
unlike active solar heating systems, it does not involve the use 
of mechanical and electrical devices. Passive cooling 
techniques can reduce the peak cooling load in buildings, thus 
reducing the size of the air conditioning or HVAC in case of 
larger buildings and the period for which it is generally used. 

Sunlight is partly diffused by the atmosphere and locally 
prevailing atmospheric conditions thus the light reaching 
inside the building is partial. Light reaches the building in the 
following ways: 
 Diffused light 
 Externally reflected light 
 Internally reflected light 
 Direct sunlight 

It is how this light and the heat is collected and distributed 
inside the building that plays a major role in 'Passive' 
Buildings. 

2. BUILDING ORIENTATION & FORM 

2.1 Orientation 

In any building orientation is a major design consideration, 
mainly with regard to daylight and wind.. When designing for 
passive features orientation is also important for the incoming 
solar radiation that needs to be trapped or rejected. Any 
building , if properly oriented can reduce as much as half the 
energy used for lighting. Different aspects of a building do not 
have equal access to the sun. Therefore each orientation 
should be treated differently to optimize the result. Orientation 
for solar gain will also depend on other factors such as 
proximity to neighboring buildings and trees that shade the 
site .For solar gain, as well as considering location, orientation 
and window size and placement, it is also important to 
consider the thermal performance and solar heat gain 
efficiency of the glazing itself. 

For different climatic regions building orientation must be in 
accordance with the sun height and wind pattern. 

 In tropical climate like India long facades of buildings 
oriented towards North—South are preferred. East and 
West receive maximum solar radiation during summer. 

 In predominantly cold regions, also North South long 
facades are advisable, as South orientation receives 
maximum intensity of solar radiation in winter months.  

 For composite climate building is orientated with the long 
axes in the east-west direction so that the longest walls 
face north and south, and only the short wall face east and 
west.  
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