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Do you know what make we feel cool 
or warm? 

• There are four factors 
that affect our thermal 
comfort. 

Convection 

 Radiation 

Conduction 

 Evaporation 
Thermal balance (Moore, 1993) 



Convection : body ⇔ air 

• The skin is cooled (warmed) by convection as 
surrounding cooler (warmer) air flows across 
the skin’s surface. 

• The greater the temperature difference, the 
greater the heat transfer. 

• The rate of convective heat loss is also 
affected by the speed of the air movement 
across the skin’s surface. 

For example 

• When the temperature drops, we feel cool. 

 



Radiation : body ⇐air⇒ solid 

 

• Every object emits the radiant heat from its 
surface. 

• The skin also emits heat to the surroundings, 
and receives heat from surfaces of the 
surrounding objects. 

For example 

• When you are exposed to the sunshine 
directly, you probably feel warm even if you 
are in an air conditioning room. 

• In contrast, when you are under a shade 
such as a tree, you may feel cool. 



Evaporation 

• As skin temperature increases, perspiration 
increases, and the skin is cooled by evaporation. 

• The rate of evaporation is dependent on both 
the humidity (vapor pressure) and velocity of 
surrounding air. 

For example 

• When you have an injection, the 
doctor will rub alcohol on your arm. 
Probably you feel cool because the 
alcohol evaporates and reduces your 
skin temperature. 



Conduction : body ⇔ solid 

 
• Conduction is the heat transfer through the 

direct contact between body and solids. 

• Under certain circumstances, conduction can be 
a major source of bodily heat loss/gain. 

For example 

• When you hold an ice cube 

• When you touch a cup of hot tea 



Why green spaces are so 
comfortable? 

 
• Leaves give us the shade. (radiation) 

• The evaporation by the leaves keep the 
temperature lower. (evaporation) 

• Therefore, trees can lower air temperature. 
(convection) 

• Trees provide us with psychological effects, 
too. 



Other roles of trees 
 

 

Disaster 

prevention 

Soundproofing  Storm 

prevention  

Air purification  Landscape   Ecology 

preservation 



Do you know Urban Heat Island? 

• Urban Heat Island (UHI) is 
a problem that 
temperatures in urban 
areas become higher than 
its surrounding rural 
areas, like an island. 
 



Urban Heat Island in JB 

There is an urban-rural temperature difference of 4℃ in JB city 



What are the causes of UHI? 

• Exhaust heat from cars, air-conditioners, etc. 

• Decrease of green and water spaces. 

• Increase of concrete and asphalt like 
buildings and roads. 

• Poor ventilation conditions due to high 
building concentration. 



Why UHI is a serious problem? 

• Increase of air 
temperature 

• More heat exhaust 

• Unusual heavy rain 

• Warm night 

UHI causes us: 
Temperature 

rise 

Use more air-
conditioning 

More exhaust 
heat to 
outside 

Vicious circle 



 

What can we do for mitigating UHI? 
 

• Reconsider our 
lifestyle for saving 
environment 

• Sprinkle water in 
gardens and roads. 
(evaporation) 

• Plant trees or flowers. 

 

 



Let’s plant trees with us! 


