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Natural Ventilation
Natural Ventilation facilitates 

a)   thermal comfort

b)   health.  

Ventilation is the movement of air. Ventilation has 
three useful functions in the building sector. 

a)  maintain thermal comfort of occupants by 
increasing the rate of evaporative and sensible heat 
loss from the body 

b)   satisfy the fresh air needs of the occupants 

c)   cool the building mass and interior space by an 
exchange of warm indoor air by cooler outdoor air, 
when appropriate. 



Natural Ventilation

▪ Natural ventilation uses natural forces of wind and 
buoyancy to deliver sufficient fresh air and air change to 
ventilate indoor spaces

▪ Fresh air is required in buildings to alleviate odours and 
improve indoor environmental quality.

▪ Natural ventilation provide thermal comfort to the 
occupant with minimal energy consumption. Natural 
ventilation strategies rely on the movement of air through 
space to equalise pressure. 

▪ Two methods for providing natural ventilation: 

a)  cross ventilation (wind-driven)

b)  stack ventilation (buoyancy-driven). 



Cross Ventilation

Orientate  the  building  to  maximise  

surface  exposure  to  prevailing  

winds 

Provide openings on opposite walls 

for optimum cross ventilation 

effectiveness. 

Have equal inlet and outlet areas to 

maximise airflow.

Provide  inlets  on  the  windward  side  

(pressure  zone)  and  outlets  on  the  

leeward  side (suction zone)

Avoid obstructions between the inlets and 

outlets



Cross Ventilation

Design  outlet  openings  to  be  slightly  

larger  than  inlet  openings  to  produce  

higher  air velocities as in

Design openings to be easily accessible 

and operable by the occupants. 

Use  architectural features like  wing  

walls  and parapets  to  create  positive  

and  negative pressure areas to induce 

cross ventilation.

Locate outlet openings on the windward 

side at the occupied level.



Cross Ventilation

For rooms having single window at 

just one wall or single-sided 

ventilation, the effective room 

depth, W is or less than 6 m.

For cross-flow or two-sided 

ventilation, both window openings 

should be opened and the 

effective room depth is equal to 

or less than 12 m

Use good site planning, landscaping and 

planting strategies to cool incoming air. 

Trickle ventilation should be considered 

for night ventilation to bring in cool 

outside air. 



Cross Ventilation

Wind Rose



Stack Ventilation

Provide at least two ventilation openings, one closer to the 

floor (inlet) and the other, higher 

in the space (outlet). 

Maximise  the  vertical  distance  between  these  two  sets  of  

openings. Increasing the differential height will produce better 

airflow. Provide equal inlet and outlet areas to maximise 

airflow.   



Stack Ventilation

Provide adequate openings in stairwells or other continuous 

vertical elements so that they can work as stack wells. Such 

spaces may be used to ventilate adjacent spaces because their 

stack height allows them to displace large volumes of air. 

Use louvres on inlets to channel air intake.  



Simulation
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Stack Ventilation
 The temperature difference between the outside air and the 

inside air creates a "natural draft" forcing air to flow through 

the building.

 The direction of the air flow depends on the temperature of 

the outside and inside air. If the inside air temperature is 

higher than the outside air temperature, the inside air 

density is less than the outside air density, and the inside air 

will flow up and out of the upper parts of the building. The 

colder outside air will flow in to the lower parts of the 

building.

 If the outside air temperature is higher than the inside air 

temperature - the inside air is more dense than the outside 

air - and the air flows down inside in the building. Warmer 

outside air flows in to the upper parts of the building.



Thermal Comfort 

Adaptive Comfort

Divergence of actual comfort sensation observed in the field compared 

to PMV model prediction found in naturally ventilated spaces 



Thermal Comfort 

Adaptive Comfort

ANSI/ASHRAE Standard 55 adaptive thermal comfort chart shows the range of  

indoor  operative  temperature  values  that  coincide  with  the  mean  monthly  

outdoor temperature



Thermal Comfort

Mean Outside Temperature
Monthly average hourly climate data 



Thermal Comfort

 For  naturally  ventilated  or  non-air  conditioned  

buildings  in  tropical  climates,  the  estimated indoor  

temperature  for  human  thermal  comfort  (Tc)  is  

dependent  on  the  outdoor  ambient temperature. The 

following equation may be used to estimate the indoor 

comfort temperature: 

Tc = 13.8 + 0.57To 



Thermal Comfort

Air Movement

Air movement affects thermal comfort. The presence of air 

movement enhances evaporative and convective cooling 

from the skin and can further increase our thermal comfort. 


