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SOLAR SHADING AND VENTILATION

DEFINITION OF TERMS

Ventilation is the movement of  air within  the building and btn the 

buildings

• Ventilation is commonly used also for temperature control

• Ventilation can also be used to increase the room air velocity, 

and by that way increase the convective heat transfer and 

decrease the thermal stress in high temperatures.

• Natural ventilation in buildings can create a comfortable and 

healthy indoor environment, and can save energy used in the 

mechanical ventilation systems. 



SOLAR SHADING AND VENTILATION

DEFINITION OF TERMS

Building ventilation is necessary for supporting life by 
maintaining acceptable levels of oxygen in the air to 
prevent Carbon dioxide rising to unacceptably high 
concentration and to remove odour, moisture and 
pollution produced internally.
Ventilation has also been considered to remove excess 
heat in hot climates
As Architects  we need tp care for the well being of 
building occupants



SOLAR SHADING AND VENTILATION

DEFINITION OF TERMS

Importance of Ventilation:
For Ventilation and removing internally produced 

pollution

Indoor pullants:

1) Odour: Bioeffluent associated with occupants, 

cooking, bathroom activities and waste

2) Carbondioxide: due respiration which is directly 

proportional to metabolic rate

3) Smoke: cigarrets



SICK BUILDING SYNDRONE (SBS)

• Ventilation occupies an important position in the building design 
process as building occupants expect good standards of indoor air 
quality and comfort. 

• People have become more aware of the effect of the indoor 
environment on health as a result of media publicity surrounding 
building related sickness (BRS) and the sick building syndrome (SBS). 

• SBS is fundamentally a complaint about the indoor air quality of a 
building which appears to be more common in air-conditioned 
buildings than in naturally ventilated buildings 

• Building related sickness comprises the sensation of stuffy, stale and 
unacceptable indoor air, irritation of mucous membranes, headache, 
lethargy and so forth. These problems have been intensified in the last 
three decades as a result of a global reduction in air infiltration to 
buildings and fluctuation in the recommended supply rate of outdoor air 
to buildings in order to conserve energy.
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• Natural ventilation in the urban environment should 

take into account of  lower wind velocity, as well as 

noise and pollution

• Ventilation systems can not rely upon low level inlets 

since the outdoor air at street levels may be 

contaminated and yet the inlets may be shielded from 

wind



NATURAL VENTILATION STRATEGIES: 
URBAN ENVIRONMENT

• Wind variation-induced single sided ventilation
• Wind driven Cross Ventilation
• Buoyancy Driven stack Ventilation



Wind variation-induced single sided 
ventilation



Wind driven cross ventilation



Wind driven cross ventilation

• Wind airflow over a building tends to induce 
positive inward acting pressures on the windward 
surfaces and negative ( outward pressures) on 
the leeward surfaces.

• The two sided or cross ventilation takes place  
air enters the building on one side, sweeps the 
indoor space and leaves the building on another 
side



VENTILATION

Buoyancy Driven Stack Ventilation

• Warm air within a building will tend to move up 
and flow out of the upper level exhausts, while 
the cooler outdoor air will tend to flow in 
through lower inlets to replace it



VENTILATION

Buoyancy Driven Stack Ventilation



Combined wind and Buoyancy Driven Stack Ventilation



The roof in a tropical climate should be, as far as 
possible, reflective, insulated and ventilated. I









VENTILATION

Natural ventilation is possible due to the fact that warm air is lighter than cold air

and therefore will tend to rise in relation to cold air.

Desirable design features to Allow Natural Ventilation

▪ Plan form should be shallow to allow for the possibility of cross-ventilation.

▪ Openings on oppo-site walls to allow cross-ventilation are better than on one

or more adjacent walls.

▪ Building depth should not be more than about five times the floor to ceiling

height if cross-ventilation is to be successful.

▪ For single sided ventilation, depth should be limited to about two and a half

times the floor to ceiling height.

▪ Windows should be openable, but able to provide controlled air flow

▪ Atria and vertical towers can be incorporated into the design to allow the stack

effect to draw air through the building, though care in meeting fire and smoke

movement restrictions may determine the limits of what is possible



VENTILATION

▪ The effectiveness of natural ventilation and cooling can be improved by the

use of low energy controlled lighting and low energy office equipment, thus

reducing internal heat gain.



SOLAR SHADING

Decisions about roof shape, colour and composition, and the colour and

composition of walls are crucial because they determine the overall

performance of a building.

Design choices about the roofs in single storey buildings are especially

critical, while the decisions about the walls are equally critical in both low

and high rise buildings.



SOLAR SHADING: Roof design
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SOLAR SHADING: Roof design
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SOLAR SHADING: Lanscape



SOLAR SHADING: Window Design



SOLAR SHADING AND VENTILATION
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