
 

5.1 

5. Nocturnal cooling or night sky cooling 
 

The roof absorbs the highest 

amount of solar radiation during 

summer. On a hot summer day, the 

surface temperature of the roof 

could reach up to 65 °C.  The roof 

also has the largest exposure to the 

sky dome and hence can be used 

effectively for night sky radiation.  

Night sky radiation is based on the 

heat that is lost through long wave 

radiation from a body towards 

another body of lower 

temperature, which plays the role 

of a heat sink. In the case of a 

building, the cooled body is the 

building and the heat sink is the 

sky, since the sky temperature is lower than the temperatures of most objects on the 

earth. Similarly, if we expose the water on the terrace, it gets cooled because the 

temperature of the night sky is much less than the temperature of the water.  



 

5. A.1 

4.1 

A. Combination of stack effect, earth air tunnel, evaporative and night sky cooling 
 

Ambient hot air made to pass through earth tunnel and further cooled using direct evaporative cooling system 

is allowed in to the occupant space. The water required for evaporative cooling is chilled and stored using 

night sky cooling. The stale air is exhausted using stack ventilation system.  

 

 



 

5. A.2  

5. A.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is a three season cooling and ventilation system,  

 
Summer: During early morning, comfort can be maintained by supplying fresh air directly (without the pass 

through Earth air tunnel). Day and Night time comfort will be maintained with the use of earth air tunnel and 

evaporative cooling. 



 

5. A.5 

5. A.4 

Winter: During early morning and night, space heating can be met by supplying earth tunnel air and daytime 

cooling can be met using the same system. As the earth temperature below 12 ft is constant and it is at 24 
0
C 

for Bangalore, the earth tunnel acts as heating and cooling supply system (The earth tunnel output air is 22 to 

26 
0
C irrespective of outside ambient air temperature).   

 
 

 
 
Monsoon: During early morning and night, comfort can be maintained by supplying fresh air directly (without 

made to pass through Earth air tunnel), and daytime comfort can be maintained through earth air tunnel air 

alone.  
 

 

 

 

 

 



 

5. B.1 

B. Earth air tunnel, evaporative cooling, night sky cooling and displacement ventilation 
 

The system is a combination of all the low energy cooling technologies, an ideal system to have in place. This is 

an ideal system for conditioning the space for all the seasons (summer, monsoon and winter). Displacement 

ventilation combined with earth air tunnel, evaporative cooling and 100% fresh air makes the whole system 

highly efficient. The water required for evaporative cooling is produced using night sky cooling. This system 

works very well for moderate and hot dry climate and requires 10% of the air conditioning energy.  


