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Ecological footprint of a house

B Construction & Maintenance

B Natural Gas
B CElectricity

Grant, Milne, Wackernagel 2005. “The Ecological Footprint of the Aurora Residential Development.” ALCAS Fourth Australian Conference on Life Cycle Assessment.
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MISSIONS %rom each Victorian Home
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Energy consumption of

Lighting

Cooking Appliances
Fridge/freezer
Other appliances
Water heating
heating & cooling

Source :Sustainability Victoria

Note: In NSW heating & cooling accounts for 38% of energy consumption
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37,300 39,150
balloons balloons
appliances hot water

The average Victorian house produces 4.7
tonnes of CO2 through heating & cooling
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What causes a leaking building envelope!

Answer:
A: holes & gaps
B: alr pressure

Stack Effect in a Two Story House

The problem is a gap with airflow from inside out
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Alr leakage In a home

Floors, walls & ceiling
31%

Fireplace

/ powerpointsi8&switches
- 2%

Windows
10%
Plumbing penetrations
13%

2% =16.1 m3 air leakage
per hour
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Assessing air leakage & energy loss using the
fan pressure kit as a diagnostic tool
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Assessing air leakage & energy loss using the

fan pressure kit as a diagnostic tool

First Objective:

Determine the air leakage rate, or Air Change per
Hour (ACH) rate of the building.

@ I he air leakage/ ACH of a building is expressed in
ACH50.This is the volume of air leaking from the
building at a pressure difference of 50 Pascals
between inside and outside.

@Internationally, airtightness testing of buildings is
always measured at 50 Pascals.

@Australian developed software can calculate the
ACHS50 results back to ambient air pressure, while
taking into account the outside windspeed, location
of dwelling and climate zone.
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http://en.wikipedia.org/wiki/Blower_door
http://en.wikipedia.org/wiki/Blower_door

Assessing air leakage & energy loss using the
fan pressure kit as a diagnostic tool

Second Objective:

Locate all air leaks in the building envelope.

Creating a pressure difference of 50 Pascals between
inside and outside exposes all air leaks in the building
envelope.

@Celling: downlights/exhaust fans/attic access
®Walls: windows/doors/wall vents/plumbing
@Floor:timber/skirting

BlowerDoor GmbH r‘c

Wednesday, 15 September 2010



indoor aiv qﬁmh’m

ventilation
allergy free livin

Aae o
STST ﬁ&s'uwffﬁr "L?L?L'y

Assessing air leakage & energy loss using the
fan pressure kit as a diagnostic tool

Third Objective:

Determine the final air leakage rate, or Air Change
per Hour (ACH) rate of the building, after
completion of any remedial work.

@®Maximize energy efficiency of the building
@Ensure good indoor air quality
@Ensure adequate combustion air where needed
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Performance based testing with a fan pressure kit:
A well established practise of energy efficiency assessment
iN many countries for over 30 years
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The ABC of a sustainable home;
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Sustainable Design

FirstRate Software:
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AZ

Sustatnablgrfuocmstruction

Inspected during construction:
@Foundation works
@Structural integrity

@Safety

® Irade compliances:
@Plumbing

@Etlectrical

Missing:

The sustainable element:

Quality control for insulating & sealing
building envelope
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Design Construction Performance
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tXpand on sustainable design elements:

FirstRate Software:
@More refined * Seal gaps & cracks’ section.
@Possible options to Improve point score

Building Regulations:
@®More detalled insulation installation instructions.
@Introduce ‘Sealing Building Envelope’ section.
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AZ
Introduce sustainability in construction process:

nclude Insulation and sealing detalls on drawings

nclude bullding envelope inspection:
@Insulation placement
@>Sealing of bullding envelope

Subject each home to performance based test
@Same benchmark for all builders and house designs
@ Guaranteed ‘real life’ energy savings
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True energy efficiency

—asily achievable for new and existing homes
_ow cost Implementation

Real CO2Z reductions

_ower energy bills & higher comfort levels

@ Qualrty assurance for builder & home owner
@bxcellent return on Investment

®©@ ® ® @®
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Case study of 7 star rated project home

Performance based test with fan pressure kit
carried out by
Air Barrier Technologies

Test location: Lyndhurst,Victoria

Test date: November | |, 2008
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On November 11,2008, a large volume builder in Lyndhurst requested
a performance based test on a 7 star rated home.

This single storey, brick veneer home has a total floor area of 197 m2,
with a building volume of 473 m3

To achieve the 7 star rating, the design of the house incorporated
passive solar design principles, including shading.
It also featured double glazing with LowE glass and Argon Gas throughout.
Insulation levels in external walls and ceiling were maximised.

The house was tested for air leakage at a pressure difference of 50 Pascal and showed at
this pressure an Air Change per Hour (ACH50) of 26.8

The ‘ACH at natural pressure’ of this 7 star home is 1.78
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|deally, the ‘ACH at natural’ for this house should have been 0.35.

According to the Accurate software this 7 star rated home should use no more than
83 MJ/M2/year for heating and cooling.

However, because of it's ACH of 1.35, this home uses 293 MJ/M2/year and
it's real energy efficiency performance is that of a 2.5 to 3 star rated home.

Accurate star rating and MJ/m2/year of energy consumption :

Climate
region

Location Star rating

5 5.5

-
o

Charleville 100

Wagga 156

Melbourne

East Sale 153

Launceston 183

Canberra 189

Cabramurra

Hobart 177

Mildura 1286

Richmond 99
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Weipa 355

—

Wyndham 447

&
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This 7 star rated home is producing 2,152 kg of CO2e more than it should.
The leakage was caused by:

3 single cavity sliders
| double cavity slider
| exhaust fan without draft stopper
gas fireplace flue and vents
49 downlights
| evaporative cooler without functioning damper
a 20 mm gap at door to garage
ineffective brush seals at front door
Leaking sliding doors to outside

The builder estimated the additional cost to get from 5 to 7 stars at $5,000.00
The added cost to seal the leaks during construction was estimated at $600.00

Potential saving for the builder: $4,400.00
Potential saving for the homeowner:$3 15 per year
Potential saving for the environment: 2,152 kg of CO2e
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