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Creation Motive
Rotary compressors
are used almost
everywhere in the world
for heating, ventilation
and air-conditioning,
refrigeration, liquid
p u m p i n g a n d
gas compression
applications. More
than 200 million
pieces of this type of
compressor are being
produced annually. A
lot of materials, especially metal, are being used every
year to produce these rotary machines. In the interest of
saving these materials and hence bring towards a more
sustainable environment, a new rotary vane machine
which is probably the most compact rotary machine ever
designed today, has been invented and developed.
• The rotor in all the conventional rotary machines are
75% to 90% of the cylinder radius, this is needed for
these compressors to function as intended.
• These large rotors take up a lot of otherwise useful
working space, resulting in a much bigger machine
needed, and has contributed to a significant wastage of
materials used for fabrication of compressor.
• In the new design, the limitations in the design of all
the existing rotary compressors have been overcome
by creatively placing the vanes through the entire rotor
diametrically and hence results in a significantly small
rotor.   Theoretically, the rotor radius can be any size
larger than 14% of the cylinder radius.
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• This new design has a potential in saving billions of
tons of metal annually[1] and hence bring a step closer
to a more sustainable used of limited resources such
as metal.
• The new design is called Coupled vane compressor,
since the two vanes are coupled together. Initial
estimates show that more than 35% of the overall size
of the compressor can be reduced.
• This design has the potential not only to save
significant amount of materials, but also production
cost and time, as well as transportation cost.
[1] : Based on an average refrigerant compressor mass
of 12 – 18 kg with an assumption that 6 kg of material is
saved on average.

Research Process
The aim of the project is
to develop a commercially
viable prototype of the
Coupled vane compressor.
The main steps involved are:
1. Mathematical modelling for
analysis and performance prediction.
2. To prove that the design works as intended.
3. Test, measure and evaluate the machine performance
4. Modelling and measurements work hand-in-hand to
improve compressor performance further.

Brief of Work
The mathematical model and
the physical design of prototype
have been completed. The
working principle of the design
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has been proven physically as an oil pump. A pressure
of 6 bars (abs) had been observed. It is currently being
fabricated for testing to be used in an air-conditioner.

Predicted Energy Efficiency
For compressors in general, there are two types of
efficiencies to be considered:mechanical and the
volumetric efficiency. The mechanical efficiency
is concerned with the energy consumption of the
compressor whereas the volumetric efficiency is
concerned with the flowrate of the compressor. The
typical mechanical
efficiency ranges from
approximately 75% to
82% and the volumetric
efficiency ranges from
96.5% to 98.4% depending
on the operating speed.
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