
Evaporator
Cold refrigerant vaporises as 
it absorbs heat from indoor 
air or water, which then 
circulates through a building. 

Condenser
Hot gas passes 
through tubes, 
releases its heat and 
condenses into liquid. 

Expansion valve
Liquid refrigerant is forced 
through a small nozzle into a 
large chamber, causing its 
pressure and temperature to drop.

Energy-saving hybrid air-conditioner
Engineers from the National University of Singapore (NUS) have co-developed an 
eco-friendly hybrid air-conditioner system that uses heat as an energy source, 
reducing electricity consumption by 30 per cent to 55 per cent.

Compressor
It increases the pressure 
of the refrigerant gas.

Solar thermal 
collector
Vacuum tubes �lled 
with a novel 
medium (right) 
absorb solar 
thermal energy and 
the condenser’s 
rejected heat to 
partially compress 
refrigerant gas.
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Conventional 
air-conditioner
Conventional compressor 
has high electricity 
consumption.
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New solar thermal 
air-conditioner
Solar absorption cooling systems use 
heat from the sun to reduce electricity 
consumption. This system is developed 
by the Department of Mechanical 
Engineering in NUS and industry 
collaborator Ecoline Solar. The team 
believes that the new solar thermal 
technology has a smaller carbon 
footprint and will ease the electrical 
load of existing air-conditioner 
compressors by up to 55 per cent.
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