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ZERO CARBON AUSTRALIA i
BUILDINGS PLAN



The ZCA Buildings Plan

Re-engineered Australia’s building sector on a
shoestring budget

 Over 100 volunteer contributors
* In-kind contributions from over 30 companles
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Dangerous climate change already here?




What did we find out?

Zero Carbon Awstralia
BUILDINGS PLAN

53% reduction in residential energy use
44% non-residential energy use
33,000MW of rooftop solar

Initial investment offset by savings on energy
bills
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Zero carbon building




Why fix Australia’s buildings?

Uninsulated, leaky, uncomfortable buildings

Gas guzzling appliances for heating and
cooking

Inefficient and outdated halogen lighting
Substandard electrical appliances

Households and businesses driving blind on
energy use

Households and businesses at the behest of
big energy companies



Going gas-free




Gas is not a clean fuel

Assumed | Combustion Leakage Total emissions® | Emissions

Leakage emissions emissions [kg CO2(e)] multiplier

Rate [kg CO.] [kg CO:(e)] [ =(a)/(b) ]
0% 2.74 0 2.74% 1.00
3.3% 2.65 2.83 5.49 2.00
5.0% 2.61 4.35 6.96 2.54
7.5% 2.54 6.54 9.06 3.30

Table 2. Net emissions from 1kg of methane, for different leakage rates”




The Future is Renewable Energy

e Building Industry can plan for
zero emissions grid

* AEMO 100% Renewables Study

Zero Carbon Australia
Stationary Energy Flan
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So how do we do

Lighting
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W LIGHTING



* 35W halogen light
replaced with 7W LED.

PHILIPS D

80% SaVing Award Winniag LED Bui
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— better performance Lasts 27.4 Years™

Dimmabla! I
st whin Igh - 1 940

— lasts 20 years.

LIGHTING




BUILDING ENVELOPE



Weathered Galv Cool Roof
Roafing 80+°C 20°C - 40°C cooler
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SPACE CONDITIONING
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VS

Waste Delivered Heat

Electricity 5.00 pMJ
for Fan Duct Losses
0.61 MJ 9.00M.

f'ﬂ“gﬂ‘-ﬁms Ambient Heat
: Waste Delivered Heat (Free Enargy)
1.50 M. 3.53MJ
Pipe Lossas
# 0.58MJ

Gas for
Bumer
33.41 MJ

Owerall Efficiency

351 % Electricity for
Heat Pump
2.33 Ml

Usaful Deliverad Usaful Deliverad Electricity

Heat Heat far Fan

10,00 M. 10,00 M.J 0.22 MJ
Input Output Input

Bumer Efficiency of 70% Heat Pump CoP of 4.5



.§ Replacing chillers and boilers

Cantral air- handl:ng plant

Cooling tower

! Central
plant
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Source: Carbon Trust UK

New chillers
Heat Pump Boiler

Air handling
Improvements

 Variable Air Volume
e Economy Cycles

 Variable Speed
Drives



DOMESTIC HOT WATER %
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Heat pump or solar hot water?

Sydney
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COOKING ﬁ

COOKIMNG



ﬁ Cooking

COOKIMG

* Induction cooktop —
same performance as
gas, but half the energy
consumption

e Electric kitchen
replacements in
commercial




APPLIANCES -%

APPLIANCES
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APPLIAMCES
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Top Runner Program — Today’s best is
tomorrow’s benchmark
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APPLIANCES

Feedback — EMS + FMs, In Home
Display



ROOFTOP SOLAR



Rooftop solar — 33,000MW
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Distribution Network Upgrades

 Network upgrades
investigated to
accommodate changing

energy flows ” I ‘ ‘ l

1
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* Total only $17 billion
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Pulling it all together



| per day

Energy Consumption

Retrofit + No Gas + Solar

= Energy freedom

REDUCTION IN ENERGY CONSUMPTION RESULTING FROM RETROFIT
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Retrofit Sequence
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Daomestic Hot Water
[Electric]

Heating (Electric]
Eguipment
Lighting

Looling

Solar

Met Consumplion



Non-residential savings

BRISBANE — 1945 - 1980 OFFICE TYPE TYPE 7CA MODELLING RESULTS OF

RETROFITS RETAIL BUILDINGS
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Retrofit Sequence



Australian Residential Energy
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Building category Baseline Energy 2022 Energy Percentage

PJ/annum PJ/annum reduction
Retail 49.3 24.9 49.5%
Offices 46.0 27.5 40.2%
Accommodation 16.6 10.9 34.1%
Hospitals 16.1 10.0 37.7%
Warehouses 15.3 8.6 43.8%
Universities 8.5 4.7 44.8%
Aged Care 8.3 Sl 39.3%
Education 6.6 1.7 74.0%
Clubs & Pubs 2.6 1.5 42.1%
Museums-Galleries 2.2 1.0 54.0%
Cafes and Restaurants 1.6 0.9 41.8%
Prisons 0.7 0.4 45.3%
Libraries 0.6 0.3 54.4%
Cinemas 0.4 0.2 53.5%
Total 174.7 97.7 44.1%




TOTAL BUILDINGS ENERGY CONSUMPTION
EFFECT OF ZCA RETROFITS AND SOLAR PV
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Economic benefits

Across all scenarios Buildings Plan is a similar
expenditure to business as usual

Full retrofit for residential leads to $40 Billion
net present saving over 30 years

No more gas bills!
Lower electricity bills

S37 billion less expenditure for the Stationary
Energy Plan



Residential economic comparison
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Worst case residential costs

Iltem Cost
Double Glazing S10500
Insulation S8700
Curtains, Pelmets, Awnings S3000
Draught Proofing S350
Reverse cycle A/C multi split system S8800
Cooktop $1100
Heat Pump Hot Water System S4000
TOTAL $36,450
Roof Top Solar

4.5kW $10,350



Net present Costs (Billions AUD)

Non-residential economic comparison
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