
Reverse-cycle Air Conditioners: 
Australian Renewable Energy Giants

And maybe the cheapest way to heat 
your home this winter!
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Tim Forcey – University of Melbourne Energy Institute
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Actual gas demand and scenarios of future demand.
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MEI Scenario  -
shaded areas.

2014 AEMO forecasts -
dashed lines.

Gas used for electrical power generation, actual and forecasts.



0

50

100

150

200

250

300
P

et
aJ

o
u

le
s 

/ 
ye

ar MEI TAS LI

MEI SA LI

MEI NS-A LI

MEI VIC LI

MEI QLD LI

2014 AEMO High LI

2014 AEMO Med LI

MEI Scenario

2014 AEMO forecasts -
dashed lines.

MEI Scenario - shaded areas. The MEI
Scenario and the 2014 AEMO "Low" forecast

Gas used in the Larger Industrial sector, actual and forecasts.
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MEI Scenario -
shaded areas.

2014 AEMO forecasts -
dashed lines.

Gas used in the residential, commercial, and smaller-industrial (RCSI) sector.
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Residential gas demand, actual and MEI Scenario.



Capital City Melbourne Sydney Adelaide

Gas $/year $1,606 $942 $1,071

Electricity $/year $582 $314 $554

Savings with electricity $/year $1,024 $628 $517

Running costs for space-heating, 
water-heating, and cooking 
are less with electricity     
(Grattan Institute)
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% of eastern-Australian homes with at least one reverse-cycle air conditioner.

When it comes to reverse cycle air cons,
Victoria and the ACT 

have some catching up to do!
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Of those homes using gas or electricity as main way of space-heating, 
% that use electricity.

When it comes to heating with electricity,
Victoria and the ACT 

have some catching up to do!



Electricity 
replacing 

gas as the 
main 

source of 
heating in 
Victorian 

homes.
– Oakley 

Greenwood 



Thermal and visual images of failed
ducted gas space heating.



Comparing the performance of ducted gas space 
heating vs modern reverse cycle air con (heat pump).



Beyond Zero 
Emissions’ zero 

carbon Buildings 
plan shows how to 

operate buildings 
without gas.



Reverse cycle air conditioner – in heating mode, producing temperatures of up to 50 deg C.

1 part of electricity produces 
6 parts of space heating.

5 parts of renewable energy
go in here.
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Case Study 5 – Tim Forcey,
Melbourne, Victoria

“Home science experiment” detailed in 
Renew Magazine, October 2015. 

Top-of-the-line 7 star air conditioners 
easily beat 20-year-old whole-house 
ducted gas, especially when only part 
of the house needs to be heated.

Heating costs across the entire winter 
reduced to ~ 1/3rd of previous winters. 
Savings in this well-insulated home = 
$300 to $400/year. 

http://renew.org.au/current-issue/comfortably-ahead-a-tale-of-two-
heaters

http://renew.org.au/current-issue/comfortably-ahead-a-tale-of-two-heaters
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In Australia, more renewable energy is produced by 
reverse-cycle air conditioners, than by roof-top solar  PV 

panels. Who knew?!

http://www.energy.unimelb.edu.au/switching-gas-–-examination-declining-gas-demand-eastern-australia

http://www.energy.unimelb.edu.au/switching-gas-%E2%80%93-examination-declining-gas-demand-eastern-australia


Heat pumps have been widely used in the USA, Europe, and Japan since 
the 1970’s, with 58 million sold globally in 2013.

The efficiency 
of heat pumps
continues to increase, 
as does the number
of comfort and
convenience features.
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Humidity addition



Heat pump hot water heater: 
1 part of electricity produces 

4.5 parts of hot water.

Induction cooktop:  

More efficient than gas,
and just as controllable.

3.5 parts of renewable energy
go in here.

Your pot becomes the heating element.
Minimal energy wasted.





“HOT WATER 
OUTLET”… 

… straight into 
the ground. 

Uninsulated 
attic (Victoria)

Energy efficiency opportunities in Victoria.
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Gas demand in the Larger Industrial sector

Gas "saved" in the Residential,
Commercial, and Smaller Industrial 

In 20 years’ time, ~70% of the gas used in the Larger-Industrial sector 
can be sourced from gas “saved” in buildings. 
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Reducing gas demand stretches out developed gas reserves by > one decade.



Time for eastern Australia 

to have an Integrated 

Resource Plan (IRP)

considering both gas 

supply and gas demand

options.





Heat pump example: Winter Space-Heating

Reverse-cycle air con mode moves heat from a cold 
place (outside your house) to a hot place (your lounge).

Heat pumped from the air 
surrounding your house => to 
inside. 29


