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Project background
• In 2019, Energy Ministers agreed the Trajectory for Low Energy Buildings
    The Trajectory aims to:
    a) Set a trajectory towards zero energy (and carbon) ready buildings;
    b) Implement cost-effective increases to the energy efficiency provisions in
       NCC 2022; and
    c) Expand NatHERS to offer nationally accredited WoH tools to enable
        verification requirements in the NCC 
• CSIRO was commissioned by the NatHERS Administers to develop  

benchmark WoH tools for house design and retrofitting 
• AccuRate Home for new housing was released to the public June 2023 and 

beta version for existing housing was delivered to industry for evaluation in 
Nov 2022 



Building simulation tools developed by CSIRO
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Whole-of-home rating
Energy Value (Societal Cost) of Fuel for NatHERS Assessments



Case study



Energy star rating before retrofitting
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Electricity consumption before retrofitting 
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Measures for retrofitting the houses

1. Upgraded to 7 stars (sealing the houses, replacing the windows 
with high performance double glazing windows, insulations to 
roof space and external wall)

2. Electric-boosted solar hot water with 45 STCs

3. 4-star non-ducted heat pump for space heating and cooling

4. LED lighting

5. No swimming pool/spa



Electricity consumption after retrofitting
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PV size for zero energy/emission housing before/after 
retrofitting
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PV systems for zero energy (emissions) housing

Location PV size Imported Exported Net Energy value Rating

Adelaide 3 2981.4 3024.6 819.4 83

Brisbane 2.7 2762.6 2902.3 398.6 89

Canberra 3.3 3454.3 3507.9 576.7 85

Darwin 4.4 4696.6 4841.3 -9.1 100

Hobart 4.2 3576.1 3699.6 466.6 87

Melbourne 3.6 3135.9 3231.4 498.4 86

Perth 3 3033.8 3179.5 716.5 83

Sydney 3 2761.1 2881.2 560.4 85



PV battery systems for triple zero housing

Location PV size Battery size
Solar PV 
generation (kWh) Imported Exported Net Energy value Rating

Adelaide 5 4.5 7975.1 1511.1 4507.4 -28.1 100

Brisbane 4 2.5 6864.5 1904.3 4140.2 -17 100

Canberra 5 5 8148.7 1841.8 4404 7.4 99

Darwin 4.4 0 7409.1 4696.6 4841.3 -9.1 100

Hobart 6 6 8010.2 1838.6 4072.5 -7.7 100

Melbourne 5 4 7087.3 1860.8 3736 -14 100

Perth 5 5 8356.6 1399.9 4621.8 -1 100

Sydney 5 3 7614.5 1703.2 4708.9 -27.19 100



Conclusions
1. With the benchmark tool used for calculating whole-of-home energy 

consumption and energy value for existing housing in Australia, the results 
show when electricity supply is available only, Darwin has the highest 
electricity use (24,165 kWh) and Brisbane has the lowest (9734 kWh)

2. To operate the demo house, Darwin is the most expensive city (near 
A$7000), Brisbane is the cheapest (A$2641). The energy rating scale is 0 in 
Canberra, Darwin, Hobart and Melbourne

3. With the house being updated high energy efficient building envelop, 
equipment and appliances, more than half energy was saved



4. To achieve zero energy (carbon) housing, installation of 4.4 kW solar PV is 
required in Darwin and 4.2 kW in Hobart, around 3.5 kW in Melbourne and 
Canberra, 3.0 kW in Adelaide, Sydney, Brisbane and Perth

5. Except in Darwin, it needs several hundred Australia dollars to operate the 
retrofitted house even it was achieved zero energy (or exported energy is 
greater than imported)

6. With the highest electricity exported tariff, Darwin is the cheapest city to 
achieve triple zero housing (4.4 kW PV only), Hobart needs the largest PV and 
battery system (6 kW PV and 6 kWh battery)

Conclusions-cont.
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