
Heat Strengthened Glass

Mono-Crystalline Solar Cells

Heat Strengthened Glass

Air Chamber

Heat Strengthened Glass with 
Low Emissivity Coating

Heat Strengthened Glass
Low emissivity glass

The surface temperature 
of the chilled slab is 
approximately 17˚C

16 – 23˚C

> 24˚C

Efficient Cooling using Thermal Stratification

The bottom third of the structure is kept cool 
through displacement ventilation. This means 
cool air is supplied at the lowest levels through 
vents hidden in the rock walls while hot air is 
allowed to rise high above visitors.

The Cool House is four times 
larger than the previous 
structure. This means the 
National Orchid Garden can 
ramp up its efforts to conserve 
tropical montane orchids and 
other plant groups.

1100 
sqm >1000

Orchid species
and hybrids 

$10m

Despite the larger size, the 
Cool House operates using 
about 30% less energy 
than the original structure, 
thanks to its  efficient 
cooling system and passive 
cooling design  strategies.

30%

Some 60% of infrared energy 
is reflected by the spectrally 
selective glass, dramatically 
reducing cooling needs.

2

6

7

1

1

2

3

3

4

5

Ground Cooling by Chilled Water Pipes

Water coils that circulate chilled water are 
cast into the floor, cooling it and the air 
along the walkways.

Automatic Hot Air Removal

During the day, hot air rises and accumulates 
at the top of the Cool House. When the 
temperature at these points exceeds the 
ambient temperature outside, louvres open 
automatically for the hot air to escape.

Harvesting Solar Energy

Building Integrated Photovoltaics are used to 
generate electricity to offset cooling energy needs.

65 7Retention of Existing Structures

Existing steel frames from the previous 
structure were retained and retrofitted with 
the spectrally selective glass panels. This 
minimised construction waste and reduced 
the use of new construction materials.

4 Maximum Light, Minimum Heat

The Cool House is fitted with spectrally 
selective glass that allows visible light to  
penetrate while reflecting most of the 
infra-red radiation that would otherwise 
heat up the structure.

Intelligent Control

An automated Building Management System 
monitors and controls the climate in the 
Cool House. 

About 30% of the Cool 
House’s energy needs will  
be powered by the sun 
when work to install solar 
panels in and around the 
building is completed.

30%

>150
Other plant speciesArea Sponsored by Sembcorp Industries

THE SEMBCORP 
COOL HOUSE

COOL STATS!

AT A GLANCE

60%

4x

Recreating the habitats of high elevation 
montane forests with efficient cooling and 
lower carbon footprint

SUSTAINABILITY 
FEATURES AT 
THE SEMBCORP 
COOL HOUSE 


