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Welcome
This learner’s guide will introduce you to the principles of sustainability in residential
building practices.
Areas of explanation include:
•

how to identify, read and discuss environment sustainability articles and reports in
industry publications and the media

•

factors that impact on sustainable design for residential buildings

•

examples of environmentally responsible improvements that could be incorporated
into housing.

Qualification overview
This unit of competency, 30013 Apply principles of sustainability in residential building
practices, forms part of the Certificate II in Building and Construction (Pathway
Paraprofessional) and is aimed at those people who are considering a paraprofessional
career in the residential building industry (as opposed to the trade sector).
The course consists of 12 units of study and a period of work placement. These two
components, study and work, will provide you with an introductory background to the
paraprofessional side of the residential building industry.
To progress further in the industry from this introductory level, you will then need to
specialise in a particular field of study such as building, estimating, scheduling, drafting,
building design. Courses for these careers usually commence at Certificate IV level
and progress through to diploma or even advanced diploma levels at a registered
training provider who delivers these programs.
Some areas of study, such as architecture, interior design and construction
management can be studied further at degree level at university.

© VET (WA) Ministerial Corporation 2012

|

BC1930

5

Apply principles of sustainability in residential building practices

30013

Unit overview
This unit of competency specifies the outcomes required to understand the importance
of climate, how it effects our built environment and how we can best adapt our housing
to meet our future needs in a more sustainable and environmentally responsible way. It
also looks at how to sustainably live in our houses.
Competence in this unit will be demonstrated by researching and reading, as well as
being able to identify and discuss environmentally responsible changes that could
be incorporated into standard residential housing. You will complete a research
assignment and undertake a sustainability assessment of two different house plans.

Unit summary
Some basic information for this unit of competency is provided below. You can find the
full unit details at Annex A at the back of this guide.

6

Unit title

Apply principles of sustainability in residential building practices

Descriptor

This unit specifies the outcomes required to research, interpret
and apply good practice in environmental responsibility to relevant
residential building processes

Hours

20

Employability
skills

The following employability skills are an integral part of the delivery of
this unit. They include: communication; teamwork; problem solving;
initiative and enterprise; planning and organising; self-management;
learning; and technology.

Pre/co-requisite
units

Nil

Application

This unit applies to support roles in the non-trade fields in the building
industry, particularly related to residential buildings.

BC1930
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Element 1 Identify the need for environmentally responsible housing
1.1 Develop a knowledge of the factors that affect the global and local environments
1.2 Develop a knowledge of the impacts of climate change on buildings
1.3 Identify how energy is used in the construction and operation of a home

Element 2 Identify the main factors that influence thermal performance
2.1 Identify the effect of solar movement and orientation on thermal performance
2.2 Develop an understanding of factors that can affect thermal performance

Element 3 Identify effective solutions to reduce operational energy
3.1 Identify an understanding of the effect of energy use on gas emissions
3.2 Identify the benefits of energy efficient systems in residential buildings
3.3 Identify the benefits of renewable or low greenhouse energy sources

Element 4 Identify principles for the sustainable use of water resources
4.1 Identify the drivers of environmentally responsible water management
4.2 Identify water reduction principles and practice
4.3 Identify reuse/recycle water principles and practice

Element 5 Seek opportunities to contribute to environmental responsibility
5.1 Develop an ability to assess basic thermal performance features of a proposed
residential housing project
5.2 Make suggestions for improvements and discuss with supervisors and other
responsible people

© VET (WA) Ministerial Corporation 2012
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Skills recognition and recognition of prior learning
(RPL)
You are encouraged to discuss with your lecturer any previous courses or work
experience in which you have participated so that it can be recognised. Evidence must
be provided.

Resources
Required
Your lecturer will provide you with:
•

a computer and internet access for in-class use

•

access to the National Construction Code Series 2012, Volume Two, Building
Code of Australia: Class 1 and Class 10 Buildings

•

a copy of (or access to) Your Home Technical Manual – Design for Lifestyle and
the Future

•

the project house plan

•

the plan to be used in the class presentation.

You will need to provide:

8

•

a USB thumb drive

•

an A4 note pad.

•

an A4 file for notes, handouts and printed documents

•

a calculator.

BC1930
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Recommended
The resources listed below provide additional information and plan reading practice. If
your lecturer wants you to access this resource, or any other, they will make it available
to you.
Information area

Resource

Publisher

All non-residential
buildings covered by
Regulations

National Construction Code Series
2012, Volume Two, Building Code
of Australia: Class 1 and Class 10
Buildings, Part 3.12 Energy Efficiency

Australian Building
Codes Board

All residential
buildings covered by
Regulations

National Construction Code Series
2012, Volume Two, Building Code
of Australia: Class 1 and Class 10
Buildings – library use

Australian Building
Codes Board

Sustainability technical
information

Your Home Technical Manual –
Design for Lifestyle and the Future

Australian Government

Water reuse/recycling

Water Corporation

Western Australian
Government

www.watercorporation.com.au
General

www.livinggreener.gov.au

Australian Government

Websites
The following is a list of various websites that can provide further information applicable
to the construction and residential building industries.
•

Australian Building Codes Board (ABCB) <www.abcb.gov.au>

•

Australian Greenhouse Office <www.australiangreenhouseoffice.com.au>

•

Climate Commission <www.climatecommission.gov.au>

•

CSIRO <www.csiro.au>

•

Department of Climate Change and Energy Efficiency
<www.climatechange.gov.au>

•

Forestworks <www.forestworks.com.au>

•

General information <www.livinggreener.gov.au>

•

Public Utilities Office <www.finance.wa.gov.au/cms/section.aspx?id=13387>

•

Water Corporation <www.watercorporation.com.au>

•

Your Home Technical Manual <www.yourhome.gov.au/technical/index>

© VET (WA) Ministerial Corporation 2012
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Common abbreviations
Throughout this guide you will come across some abbreviations. Below is a list of the
most commonly used ones.
ABCB		

Australian Building Codes Board

AS			Australian Standard®
BCA			

Building Code of Australia

HIA			Housing Industry Association

10

ISO			

International Organization for Standardization

NASH		

National Association of Steel-Framed Housing

NZS			

New Zealand Standard

PCA			

Plumbing Code of Australia

BC1930
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Self-checklist
As you work through this guide you should return to this checklist and record your
progress. Where you understand something and think that you can perform it ‘easily’,
congratulations. Where your response is ‘with help’, revise the material in that section
and/or discuss it with your lecturer or other learners in your group.

30013 Apply principles of sustainability in
residential building practices
Element 1 Identify the need for environmentally
responsible housing

I understand
Easily

With help

Easily

With help

Easily

With help

1.1 Develop a knowledge of the factors that affect the
global and local environments
1.2 Develop a knowledge of the impacts of climate change
on buildings
1.3 Identify how energy is used in the construction and
operation of a home

Element 2 Identify the main factors that influence
thermal performance
2.1 Identify the effect of solar movement and orientation on
thermal performance
2.2 Develop an understanding of factors that can affect
thermal performance

Element 3 Identify effective solutions to reduce
operational energy
3.1 Identify an understanding of the effect of energy use
on gas emissions
3.2 Identify the benefits of energy efficient systems in
residential buildings
3.3 Identify the benefits of renewable or low greenhouse
energy sources

© VET (WA) Ministerial Corporation 2012
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Easily

With help

Easily

With help

4.1 Identify the drivers of environmentally responsible
water management
4.2 Identify water reduction principles and practice
4.3 Identify reuse/recycle water principles and practice

Element 5 Seek opportunities to contribute to
environmental responsibility
5.1 Develop an ability to assess basic thermal
performance features of a proposed residential
housing project
5.2 Make suggestions for improvements and discuss with
supervisors and other responsible people

12
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About the icons
Note that not all icons may appear in this guide.

Performance criteria
This icon indicates the performance criteria covered in a section. The
performance criteria contribute to the elements of competency that you must
demonstrate in your assessment.

Activity
This icon indicates that there is an activity for you to do.

Computer-based activity
This icon indicates that there is an activity for you to do on the computer.

Discussion
This icon indicates that there will be a discussion, which could be with a
partner, a group or the whole class.

Research
This icon indicates that you are to do a research activity using the internet,
texts, journals or other relevant sources to find out about something.

Case study
This icon indicates that there is a case study or scenario to read.

Think
This icon indicates that you should stop and think for a moment about the point
being made or the question being asked.

Assessment task
This icon indicates that an activity or task is part of your assessment.

© VET (WA) Ministerial Corporation 2012
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Section 1 – Global and local
environments
Introduction
Performance criterion
1.1 Develop a knowledge of the factors that affect the global and local environments

We will start by looking at the earth’s atmosphere which is made up of several distinct
layers.
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Figure 1.1: Layers of the earth’s atmosphere.

The earth’s atmosphere
Let’s investigate these a bit further.
•

Troposphere – this layer is closest to the earth and extends to approximately
10 km above its surface. This is the layer we know as our own atmosphere.

© VET (WA) Ministerial Corporation 2012
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•

Stratosphere – this is the second layer 10–40 km above the earth’s surface. The
temperature rises as you get higher into the layer. Ozone layer – this layer absorbs
around 97–99% of the sun’s harmful sun rays, and provides protection to life forms
on earth. The ozone layer is part of the stratosphere layer (around 15–35 km
above the earth) where ozone gas is formed.

•

Mesosphere – this is the third layer 40–50 km above the surface of the earth and
is the layer where most meteors burn up. The temperature falls as you get higher
in the layer.

•

Thermosphere – is the final layer 50–300 km above the earth’s surface. This layer
interacts with space.

•

Exosphere – this is the outermost layer of the earth’s atmosphere. It starts at an
altitude of about 500 km and goes out to about 10,000 km. After that, you’re in
interplanetary space.

Greenhouse gases
The earth’s surface is surrounded by greenhouse gases. These gases absorb and
re-radiate the sun’s warmth and maintain the earth’s surface temperature at a level
necessary to support life. These natural gases make the earth liveable.
Greenhouse gases are made up of water vapour (the most abundant), carbon
dioxide (CO2), methane, nitrous oxide and some artificial chemicals such as
chlorofluorocarbons (CFCs).

Global warming
Global warming is caused by a combination of these natural greenhouse gases and
emissions in the atmosphere as a result of human activities and natural events. The
problem we now face is that human actions – particularly burning fossil fuels (coal, oil
and natural gas), agriculture and land clearing – are increasing the concentrations of
the gases that trap heat. This is referred to as the enhanced greenhouse effect. Over
90% of Australian energy comes from burning fossil fuels, which has a huge impact on
our environment.

16
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Greenhouse effect
The earth is covered by a
blanket of gases which allows
energy from the sun to reach
the earth’s surface, where
some of it is converted to heat
energy. Most of the heat is
re-radiated towards space, but
some is re-radiated towards the
ground by greenhouse gases in
the atmosphere. This is a
natural effect which keeps the
earth’s temperature at a level
neccessary to support life.

Enhanced
greenhouse effect
Human activities – particularly
burning fossil fuels (coal, oil
and natural gas) and land
clearing – are generating
more greenhouse gases.
Greater concentration of
greenhouse gases will trap
more heat and raise the
earth’s surface temperature.

Based on Department of Climate Change and Energy Efficiency data

As the earth’s population increases, so does the need to produce more energy. With
more resources being consumed in producing energy and meeting the needs of the
population, more pressure is being placed on the atmosphere. The effect of this can be
seen in the changing weather patterns around the world.
In addition to the changing patterns, we need to consider other factors both globally
and locally, when investigating the best way to build our homes.

© VET (WA) Ministerial Corporation 2012
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Carbon dioxide released into the atmosphere
Carbon dioxide absorbed
by plants and oceans

Peat and coal
Ocean
current

Marine
organisms

Carbon is stored
as peat and coal

Mining and quarrying
of carbon stores
Gas and oil

Carbon is stored as gas and oil

Limestone

Carbon is stored in rock

Figure 1.2: How the natural carbon cycle interacts with human activity.

Global influences
Influences that happen around the world, even in countries remote from us, can still
have an impact on our environment here in Australia, the driest inhabited continent in
the world. These global influences may include:

18

•

natural disasters – volcanoes, earthquakes, etc

•

economics/finances of countries – for example, in the European Union

•

culture of various countries – the way people live, their expectations

•

geographic locations – in relation to oceans, mountains, sources of energy

•

deforestation – how clearing of forests and vegetation is affecting the balance of
nature.

BC1930
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Section 1 – Global and local environments

Local influences
Local environmental influences are closer to home, and may include:
•

local weather patterns – wind and rainfall

•

water resources – availability of fresh water

•

water pollution in fresh water sources and oceans

•

air pollution – local air quality

•

energy demands – sourced largely from burning fossil
fuels

•

land clearing – soil erosion and land fertility

•

community expectations – lifestyle expectations.

Activity 1.1 Influencing factors
What influences are affecting the environment where you live? List the factors you can think of
under the following categories.
Locally

© VET (WA) Ministerial Corporation 2012
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Activity 1.2 Reasons for factors
Why do you think some of these factors have happened?

Carbon footprint
You will hear the term ‘carbon footprint’ being used, but what
does it mean?
Your carbon footprint is a measure of the total amount of
greenhouse gas emissions, particularly carbon dioxide (CO2),
caused by your daily activities including:
•

using energy at home and for transport

•

using goods and services that have been produced

•

disposing of waste products such as newspapers, garden clippings and packaging.

According to the CSIRO the average person’s carbon footprint is about 20 tonnes of
CO2 per year, not including emissions from exported goods. The biggest contribution to
this figure comes from the food, goods and services we buy – they make up about 60%
of the total.
This extract has been adapted from http://www.csiro.au/en/Portals/Publications/Books-DVDs-CDs--Videos/The-CSIROHome-Energy-Saving-Handbook/Frequently-asked-questions.aspx and used with the permission of CSIRO.

20
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Activity 1.3 Reducing your footprint
In small groups, identify at least three ways you may be able to reduce your personal
carbon footprint.
1.

2.

3.

© VET (WA) Ministerial Corporation 2012
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Section 2 – Impact of climate change on
buildings
Introduction
Performance criterion
1.2 Develop a knowledge of the impacts of climate change on buildings

The temperature of the earth’s surface has been rising for centuries due to gradual
natural increases in greenhouse gasses which surround it. In recent times, we have
been releasing greenhouse gasses at an alarming rate due to things such as
industrialisation, a massive increase in world population and modern society’s high
energy demands, all of which are causing a massive build-up. This is acting like a giant
blanket surrounding the earth.
This increase in the earth’s temperature is
causing a flow-on effect of rising sea levels
through melting ice caps and changing weather
patterns. These changing patterns may result in
even more increases in temperature, changing
wind patterns, increased severe weather
conditions and changes in rainfall patterns.
In 2011, Australia had its second wettest year
on record. We received 52% more rainfall than
normal, and cyclone Yasi, which crossed the
Queensland coast, was our most intense cyclone
since early last century.
Australian Government sources have predicted
an increase in severe weather patterns continuing over the foreseeable future. They
also predict prolonged, higher summer temperatures and a decrease in the number of
cold days in winter.

© VET (WA) Ministerial Corporation 2012
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Considering climate change
These climate changes need to be reflected in the way we design and construct our
buildings if we are to be environmentally responsible. Some things we could consider
are:
•

additional insulation

•

wider eaves

•

reduced glazing

•

increased storm protection

•

increased fire proofing.

Smaller houses will reduce the energy required for cooling and production of
construction materials, and as a result, reduce our contribution to the greenhouse gas
emissions.

Activity 2.1 Designing for climate change
In small groups, discuss and list suggestions on how you think houses may be able to be made
more adaptable to meet climate changes.

Note: You will need a copy of a recent power bill for the next session.

24
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Section 3 – Energy use in the
construction and operation of a home
Introduction
Performance criteria
1.3 Identify how energy is used in the construction and operation of a home
3.1 Identify an understanding of the effect of energy use on gas emissions

Australians currently emit more than 550 million tonnes of greenhouse gases each
year. About 20% of this is generated through everyday activities such as heating,
cooling, cooking, lighting, driving the car, running appliances, travelling to and from
places and household rubbish decaying in landfill. In fact, the average Australian
household emits around 14 tonnes of greenhouse gases per home each year.

‘Embodied energy’ – energy used to create and transport the materials and furnishings
in our homes – also contributes to the build-up of greenhouse gases.
Other impacts of ill-considered building design include:
•

loss of community

•

reduced natural habitat

•

increased water pollution

•

continuing soil erosion.
© Commonwealth of Australia 2010
The article/s from “Your Home Technical Manual” have been reproduced or adapted with the permission
of the Department of Climate Change and Energy Efficiency.

In this section, we’ll look at how energy is used in the construction of a home and what
effect energy usage has on greenhouse gas emissions.

© VET (WA) Ministerial Corporation 2012
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What is embodied energy?
Embodied energy is all of the energy used in producing or making something. To see
how we calculate embodied energy, take a look at the example below.

Build factory to
make machinery

Build factory to
make bricks

Make trucks
and machinery

Fuel used to get workers
to factories etc

Dig up the clay –
energy to run machinery
Transport to
factory

Make bricks
Embodied energy in a
single brick is all of
the energy and material
used to get to this point

Fuel used to get workers
to building sites
Transport bricks to
the building site and
build a house

Figure 3.1: Embodied energy in brick production.

Assessing embodied energy
Assessing embodied energy can be very complicated. To accurately assess the
embodied energy of a house, you need to take into consideration every nail, bolt, brick,
tile, bathroom fitting, pipe, cable and everything else that makes up the complete
building. As a consequence of the production of these and other materials, greenhouse
gases are produced and emitted into the atmosphere. The greater the embodied
energy, the greater the greenhouse gasses emitted into the atmosphere.
Always take care when considering materials
and their embodied energy as there are
many factors which can add to it. For
example, a material made and used in Perth
will have less embodied energy than if the
same material were made in Brisbane and
transported for use in Perth because of the
reduced transport energy required.

26
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The following table gives a representation of the ratio of embodied energy used in
some of the common building materials. These are only to give an indication. Although
some are very high compared to others they may also be used in very small quantities
and, therefore, may not have a big impact (ie you wouldn’t build an entire house out of
aluminium but the relatively small amount used for the window frames is considered
acceptable). Also, aluminium requires little maintenance so you are not continually
adding to its embodied energy over the lifetime of the building.
Table 3.1: Embodied energy in building materials

Material

Per
embodied
energy
MJ/kg

Material

Per
embodied
energy
MJ/kg

Kiln-dried sawn softwood

3.4

Local dimension granite

5.9

Kiln-dried sawn hardwood

2.0

Gypsum plaster

2.9

Air-dried sawn hardwood

0.5

Plasterboard

4.4

Hardboard

24.2

Fibre cement

4.8*

Particleboard

8.0

Cement

5.6

MDF

11.3

In situ concrete

1.9

Plywood

10.4

Precast steam-cured concrete

2.0

Glue-laminated timber

11.0

Precast tilt-up concrete

1.9

Laminated veneer lumber

11.0

Clay bricks

2.5

Plastics – general

90

Concrete blocks

1.5

PVC

80.0

AAC

3.6

Synthetic rubber

110.0

Glass

12.7

Acrylic paint

61.5

Aluminium

170

Stabilised earth

0.7

Copper

100

Imported dimension granite

13.9

Galvanised steel

38

* Fibre cement figure updated from earlier version and endorsed by Dr. Lawson.
Source: Lawson Buildings, Materials, Energy and the Environment (1996).
© Commonwealth of Australia 2010
The article/s from “Your Home Technical Manual” have been reproduced or adapted with the permission of the
Department of Climate Change and Energy Efficiency.
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Activity 3.1 Reducing energy use
In small groups, discuss ways of reducing energy use in the construction of a new home. Use
the space below to take notes from your discussion.

Energy use in the operation of a home
Unlike embodied energy, the energy used in the operation of a home can easily be
measured by the running costs of a house – it’s that energy that you pay for when you
receive your bill for electricity, gas and other utilities.

28
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Activity 3.2 Energy use in a home
On the pie chart below, estimate the proportions of energy use for different areas in a typical
home. The ‘Your Home Technical Manual’ resource may be a helpful for this activity. One
segment of the pie chart has been done for you as an example.

Standby - 3%
Cooking Lighting Refrigeration Water heating Heating and cooking Other appliances -

© VET (WA) Ministerial Corporation 2012
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Now let’s see how close your estimates are.

Activity 3.3 Your energy usage
Using your power bill from home, calculate the percentage as a dollar amount for a two-month
bill and also as a total for a one-year period.
Item

%

$/bill

Standby
Cooking
Lighting
Refrigeration
Water heating
Heating and cooking
Other appliances

30
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Section 3 – Energy use in the construction and operation of a home

Greenhouse gas emissions
The following pie chart shows the relative percentages of areas within the home whose
energy use contributes to greenhouse gas emissions. Although the data is a couple of
years old, the percentages remain much the same today.

Cooking - 5%
Standby - 5%
Lighting - 11%
Refrigeration - 12%
Heating and cooling - 20%
Other appliances - 24%
Water heating - 23%

Figure 3.2: Greenhouse gas emissions from home energy use
(Baseline energy estimates, 2008)
© Commonwealth of Australia 2010
The article/s from “Your Home Technical Manual” have been reproduced or adapted with the permission
of the Department of Climate Change and Energy Efficiency.

Levels of emissions will also be affected by what fuel has been used to generate the
energy and values may change slightly from state to state.
The percentage of greenhouse gas emissions from home energy use depends on the
carbon intensity of the energy source. For example, the carbon intensity of electricity is
much higher than that of natural gas or wood per unit of delivered energy. Therefore,
although heating and cooling is the highest use of energy in the home, as natural gas is
typically used for heating it isn’t the highest greenhouse gas emitter.
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Section 4 – Climate zones
Introduction
Performance criterion
2.2 Develop an understanding of factors that can affect thermal performance

The Building Code of Australia defines eight different climate zones in Australia. Each
has specific conditions that will directly affect decisions on what style and type of
materials should be chosen for the construction of residential buildings.

Once we’ve established the climate zone that a building is going into, we can then look
at the local conditions to make decisions about things such as:
•

sun angles

•

how to create shade

•

ventilation requirements

•

building materials to suit.

Climate zones
Let’s look at the different climate zones in Australia.

© VET (WA) Ministerial Corporation 2012
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Activity 4.1a Climate zones
Look at the following map of Australia then research the different climate zones and record the
key points for each of them on the following page.

Note: The Building Code of Australia descriptions have
been used throughout the Your Home Technical Manual
for consistency. Individual jurisdictions may also use their
own nomenclature to describe climate zones such as
tropical (zone 1) and sub-tropical (zone 2).

Figure 4.1: Australia’s eight climate zones.
© Commonwealth of Australia 2010
The article/s from “Your Home Technical Manual” have been reproduced or adapted with the permission of the
Department of Climate Change and Energy Efficiency.
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Research the following climate zones, and list their main characteristics. Information
may be sourced online through ‘Your Home Technical Manual’.

Activity 4.1b Climate zone 1 – High humid summer, warm winter

Activity 4.1c Climate zone 2 – Warm humid summer, mild winter

© VET (WA) Ministerial Corporation 2012
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Activity 4.1d Climate zone 3 – Hot dry summer, warm winter

Activity 4.1e Climate zone 4 – Hot dry summer, cool winter

Activity 4.1f Climate zone 5 – Warm temperate
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Section 4 – Climate zones

Activity 4.1g Climate zone 6 – Mild temperate

Activity 4.1h Climate zone 7 – Cool temperate

Activity 4.1i Climate zone 8 – Alpine

© VET (WA) Ministerial Corporation 2012
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Section 5 – Solar movement
Introduction
It’s important to understand basic solar movement in order to understand how it
impacts on the thermal performance of a building. The key points of solar movement
are:
•

latitude – this affects the angles of the path of the sun

•

the time of year – summer or winter

•

the time of day – early morning, noon, late afternoon.

Performance criterion
2.1 Identify the effect of solar movement and orientation on thermal performance

Orientation
When considering how to orientate the building on a block, thought should be given to
the following points:
•

the climate zone

•

the position of north

•

the direction of cooling breezes

•

the street position

•

room placement and/or room relationships with other spaces.

Other special considerations would include views, the slope of the land etc.
In Western Australia, the sun rises in the east and
travels across the northern sky through the day, setting
in the west each evening. The sun’s travel path varies
throughout the year – in the winter months its path
travels further towards the northern hemisphere, which
impacts greatly on how solar penetration affects our
buildings.

© VET (WA) Ministerial Corporation 2012
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Summer
West
Winter

Winter midday
shadow

North

South

Summer midday
shadow
East
Figure 5.1: Orientation for passive heating.

In Australia, the summer solstice is the highest angle that the sun reaches in the
southern hemisphere – ie the furthest south the sun travels. Summer solstice occurs at
noon on 21 December.
The winter solstice is the lowest angle the sun’s path takes – ie the furthest north the
sun travels. Winter solstice occurs at noon on 21 June.
The following table represents the sun angles for all of the Australian capital cities, at
its lowest angle (winter solstice) and its highest angle (summer solstice).
Table 5.1: Sun angles for Australian cities.
City

40

Winter solstice

Summer solstice

Perth

34°

81°

Darwin

refer to Darwin council

refer to Darwin council

Sydney

32°

80°

Melbourne

28°

76°

Adelaide

31°

79°

Canberra

31°

79°

Brisbane

39°

85.5°

Hobart

24°

70.5°
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How orientation affects design
For Perth’s climate, eave overhangs and shade devices need to be positioned to
protect windows on the north side of the building, while still allowing the sun from
the desired angles of 69° to 34° to enter in under the overhang and provide natural
warming to the building in winter. This is illustrated in Figure 5.2.

Figure 5.2: Sketch of orientation of a building for Perth.

Orientation of a building
We will be working with Perth which is in climate zone 5 (warm temperate) to look at
how orientation for a building works.
Buildings should ideally be placed so the long side sits on the east–west axis as shown
in Figure 5.3. This means that more of the north-facing side of the building will be
exposed to the low northern sun in winter, allowing the sun’s rays to enter the house
through windows and naturally (passively) heat the internal space of the house. In
summer, when the sun is higher in the north sky, the eave will shade the direct sun
from entering the house through the windows.
The sun’s rays and heat will pass through transparent materials such as glass,
polycarbonate sheeting etc, more easily than through solid materials such as bricks
and timber.

© VET (WA) Ministerial Corporation 2012
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The ratio should be in the order of two-thirds on the east–west axis and one-third on
the north–south axis, as shown in Figure 5.3.

Figure 5.3: Orientation of a building, situated in Perth – (warm temperate) climate zone 5.

This also means that there will be less of the east and west elevations exposed to the
hot summer sun through the day, which will then reduce the unwanted heat gain on the
two hottest sides of the building. If we can protect these two sides even more by
placing buffer zones along them, then we can reduce the unwanted heat gain even
further. Buffer zones can be things like:

42

•

bathrooms, laundries and rooms where you
don’t spend a lot of time

•

garages and carports

•

verandahs

•

trees and shrubs

•

other shade devices, such as pergolas,
screens, shade sails etc.
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Prevailing breezes can be used to naturally flush built-up heat out of a house in
summer. We should locate opening windows to pick up these prevailing breezes in
summer – the south-west and the sea breezes – these are typically the afternoon
cooling breezes in Perth.
Similarly, we should keep the hot easterly winds in summer and the cold westerly winds
in winter out of the house. We can limit windows and provide screening – both built and
landscaped – to provide shelter from these winds.

Cross-flow ventilation
Breezes should be allowed to pass through the building as easily and directly as
possible.
In Figure 5.4, you can see that the master bedroom doesn’t have a direct path for
breezes and, therefore, air movement is restricted. A small window in the walk-in robe
would help the air movement.

NORTH
ENSUITE

MASTER
BEDROOM

WIR

SITTING

DOUBLE
GARAGE

STUDY

KITCHEN

DINING

LIVING

ENTRY

LAUNDRY

BEDROOM 2

BEDROOM 3

BATH

WC

Figure 5.4: Cross-flow ventilation.
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Activity 5.1 Orientation
On house plan 1 (Figure 5.5), indicate your solutions for the following orientation considerations,
based on Perth’s climate conditions.

44

1.

What is the best direction for north?

2.

Where will the cooling breezes come from?

3.

What’s the best location for windows?

4.

Where would you locate shade devices, plants and trees?
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HOSE TAP
RWP

SHR

BIR

2X520

RWP

620

SHELF & RAIL

LIVING

BED 1
820

BED 2

1000x25c
OPENING
750 90

820

M/H

PASS

HOSE TAP
M/B

BATH/
LDRY

DINING

820

V

TR
W/H

FR

KITCHEN
1.58 SINK

UBO

870

RWP

RWP

Figure 5.5: House plan 1.
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Section 6 – Thermal performance
Introduction
Performance criteria
2.2 Develop an understanding of factors that can affect thermal performance
5.1 Develop an ability to assess basic thermal performance features of a proposed residential
housing project

The efficiency with which materials absorb and
store heat is known as their ‘thermal mass’.
Many building materials, such as tiled floors,
concrete and bricks, have a high thermal mass and
when they are exposed to a heat source, such as
the sun’s rays, they absorb heat and store it, until
the ambient (surrounding) temperature of the room
drops. At this point, these materials radiate the
heat back into the room, because airflow moves
from warmer to cooler areas.
Some solid materials, such as metal and glass, are so dense that they very quickly
transfer any heat they absorb. These materials reduce the overall efficiency of a
building. For example, aluminium-framed windows transfer heat through both the frame
and the glass, making them poor insulators.
It is also important to know that rough-textured or dark-coloured materials absorb and
store more heat than smooth-textured or light-coloured materials.

© VET (WA) Ministerial Corporation 2012
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Figure 6.1 shows another example of thermal mass. Bitumen is a solid material that will
absorb and hold heat, but grass is a soft and airy material that doesn’t. Therefore, the
road has a higher thermal mass than the grass.

Have you ever stood barefoot on a bitumen road on a hot day? How about standing on grass on
a hot day?

Heat hitting surface
cannot be stored in
the airy texture

Heat hitting surface
is absorbed in
solid material

Figure 6.1: Solid vs airy surfaces.
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Design considerations
When designing a building, it’s very important that the climate zone and orientation
is considered. Once these factors have been decided, you can select the most
appropriate form of construction, thereby giving the best possible chance for the
building to maximise its thermal performance.

Key points of thermal performance
•

solar penetration – allowing the sun’s warming
rays to enter the building in cooler months.

•

shading devices, to shade and keep the sun
out during summer months.

•

construction material.

•

positioning of materials with good thermal
mass.

•

colour and texture of material – the ability of a
material to reflect or absorb heat.

•

ability for the thermal mass to gain and loose heat, eg not covering floors with
carpet.

•

cooling breezes to help flush the heat out of a building, allowing it to cool down.

•

microclimates – things around a building that can also influence its performance,
such as trees, grass etc. We will look at these in more detail a little later.

© VET (WA) Ministerial Corporation 2012
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Thermal properties of wall types

Cavity brickwork

Brick veneer

Reverse brick veneer

Solid mass with an
air gap in the middle.

Solid mass externally
with a framed insulated
wall internally.

Framed insulated wall
externally with a solid
mass internal wall.

No solid mass internally
to store heat or energy.

Solid mass internal
wall stores heat/energy.

The air gap makes it
difficult for the heat
to transfer across.

Framed walls

Solid walls

These need to be well
insulated to stop the
heat transfer.

Solid walls (eg stabilised
earth) have no air gap
and this allows heat to
easily pass through
the wall.

No thermal mass.

Figure 6.2: Examples of commonly used wall materials.
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Thermal properties of windows
Glass has very little insulation qualities so
heat transfers through it easily. Glass is a
weak point in buildings for both heat gain
and heat loss. For example, the sun hitting
a square metre of glass transfers heat
energy equivalent to a one kilowatt heater.
It’s easy to see why rooms warm up so
quickly in summer.
Different types of glass are available,
including double glazing, and each has
different thermal properties. Some can be
very expensive, so care should be taken when selecting the most appropriate glass for
each situation.
Australian Standard® 1288:2006 Glass in buildings – Selection and installation deals
with glazing in buildings.
Aluminium window frames also transfer heat more easily than timber window frames.

Figure 6.3: Rays of the sun going straight through a glass window.
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Activity 6.1 Thermal mass of materials
Discuss and list the materials that act as thermal mass in a building. You can use your own
home as an example.

Insulation
Insulation is used to keep heat out during summer
and heat in during winter. It can be either be an airy
material, a reflective surface, or a combination of
both. There are many different products available on
the market. Insulation is usually stated in the form
of R-values, R1.5, R 2, R3.5 etc. The higher the
R-values, the more resistance the insulation has to
heat transferrance. Several insulation materials can
be combined together to give a better total R value.
To stop heat transfer, insulation is best placed around the perimeter of the building
(ie in the roof, ceiling, walls and under floors). It’s similar to putting a beanie on your
head, to keep you warm.

Bulk insulation
Bulk insulation works by stopping the transfer of heat
through the air particles in the material – the air has
to heat up inside the insulation before the heat can
transfer through it. Insulation doesn’t work if the air
space is squashed out of it – it needs the air to resist
the transfer of heat.
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Reflective insulation
This type of insulation works on the principle of shiny
smooth surfaces reflecting the heat before it can pass
through the material. It is important to allow a small
air gap either side of the insulation to allow it to work
correctly.

Combination insulation materials
These are a combination of reflective foil and bulk insulation and the two materials
work together. The first reflects the heat, then the second layer acts to slow down or
stop the remaining heat as it tries to pass through the bulk insulation.
The following illustrations show how insulation works in summer and winter.

No resistance large heat gain

Figure 6.4: Summer – no insulation, no resistance to heat flowing in
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Insulation

Small heat gain

Figure 6.5: Summer – insulation at ceiling level will resist and slow down heat flowing in.

Large heat loss

Figure 6.6: Winter – no insulation, no resistance to heat flowing out.
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Insulation

Small heat loss

Figure 6.7: Winter – insulation at ceiling level resists and slows down heat loss.

Microclimates
A microclimate occurs when there’s an atmospheric zone
that has a climate which is different to the climate in the
surrounding area. The term ‘microclimate’ may be used to
describe a small area, such as a garden bed or
greenhouse; or a large area, such as a rainforest. Other
examples include:
•

large trees – these provide shade but can also block
the sun and cut out breezes

•

plants – big plants may block cool breezes from
getting into a building but can also supply shade if
placed well

•

paved areas – these store heat and, when cool
breezes blow over them, the rising warm air can be
picked up and blown inside the building

•

lawn – because grass doesn’t store much heat for
very long, it can provide a coolness around a building.

© VET (WA) Ministerial Corporation 2012
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Shade devices
Shade is a very effective way of protecting a
building from weather conditions. ‘Shade device’
is the term used to describe things that create
shade, like:
•

eaves of the building

•

pergolas and patios

•

solar pergola (a pergola with angled slates)

•

shade sails.

Trees and plants, once they are of a decent size, can also be excellent shade devices.
There are two types of trees:

56

•

evergreen – do not drop their leaves, so they provide shade both summer and
winter, for example, Australian native plants

•

deciduous – provide leafy shade in summer but drop their leaves in winter,
allowing the sun to pass through their branches.
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Assessing basic thermal performance
There are currently two ways of assessing basic thermal performance within the
industry.
•

Using computer-based thermal performance programs – specialised licensed
programs for accurate assessment of the thermal performance of buildings and
only accredited assessors can use them.

•

Using a standard spreadsheet available from the Australian Building Codes Board
(ABCB) website – here you enter the U-value and the solar heat gain coefficient
of the windows (as set out by the BCA), the shading information, climate zone
and areas of the building. The spreadsheet will calculate the performance of the
building’s thermal performance in relation to the requirements of the BCA.

These are the formal ways of assessing the thermal performance of a house. But as
a paraprofessional in the residential building industry, you should always be thinking
about how a building will perform. Here are some questions to keep in mind.
•

Does the building have insulation in the ceiling, walls and floor?

•

Has the building been fitted with seals to all doors, windows and other air leakage
points?

•

Can the area to be heated or cooled be separated from other areas – that is, is the
building ‘closed off’ into zones?

•

Can the building maximise natural heating from the sun and cooling from natural
breezes?

•

Is there any internal thermal mass that can store the energy efficiently?

•

Are there shade devices to protect outside areas of the building?

© VET (WA) Ministerial Corporation 2012
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Suggesting improvements
Now that you know more about climate and thermal energy, let’s see if you can make
some design suggestions that would improve this building.

Activity 6.2 Design suggestions
On the house sketch below, indicate the following items:
•

sun angles for Perth (winter and summer)

•

thermal mass materials

•

shade devices

•

microclimate features.

NORTH
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Section 7 – Energy efficiency
Introduction
Using more efficient energy systems in our homes will mean they are more economical
to run – not only saving money for the occupants, but generating less energy so fewer
greenhouse emissions are produced.

Performance criteria
3.2 Identify the benefits of energy efficient systems in residential buildings
3.3 Identify the benefits of renewable or low greenhouse energy sources

Heating water
We know heating water consumes around 25% of the total energy cost for a home, but
we’ll now look at ways of reducing the energy used to produce hot water.

Because hot water loses heat as it travels through cool pipework, grouping wet areas
close together (see Figure 7.1) means the hot water doesn’t have to travel so far
between the hot water unit and the outlets.
As an added bonus, we can also reduce the amount of pipework required and the
amount of cold water that’s wasted in run-off while waiting for the water to get hot.
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Hot water system could be located here,
depending on the window’s position

Hot water system could
also go here

Figure 7.1: Place the hot water unit closest to the rooms that will use
hot water on the most regular basis.

The BCA states that the maximum run of pipe from the hot water unit to the last hot
water outlet cannot exceed 20 metres in total (up the wall, through the ceiling space,
and down the wall to an outlet) or a total volume of two litres.

Hot water units
The main types of hot water unit used in residential buildings
are:
•

solar

•

gas

•

electric (no longer allowed in new homes)

•

heat pump hot water units.

Although electric hot water systems are no longer allowed
in new Australian homes because of their inefficiency, we
will still look at them here because there are still many in
operation in older homes.
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Activity 7.1 Minimising hot water usage
List five ways we can minimise the amount of hot water used in a home.
1.

2.

3.

4.

5.

© VET (WA) Ministerial Corporation 2012

|

BC1930

61

Apply principles of sustainability in residential building practices

30013

Lighting
Here are some simple tips for reducing the amount of energy used in lighting.
•

Rooms are often excessively lit. Make sure you are not using a higher wattage
bulb than is necessary.

•

Turn off unnecessary lights, including fluorescent lamps, especially if you’re
leaving a room for more than ten minutes.

•

Clean light fittings regularly to allow maximum light to pass through.

The interior decoration of a home can greatly reduce the level of lighting required.
Decorating with light-coloured finishes and furnishings can lighten a room, while darker
finishes and materials can make a room feel darker so people often feel like they need
to turn a light on.
© Commonwealth of Australia 2010
The article/s from “Your Home Technical Manual” have been reproduced or adapted with the permission of the
Department of Climate Change and Energy Efficiency.

Figure 7.2: Comparison of interior decoration colour choices.
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Light bulbs
Although they can be more costly, it may be more efficient and less expensive in the
long run to buy better quality light bulbs. The newer technology used now gives bulbs a
much greater life expectancy, and new bulbs can also be considerably cheaper to run
than the cheaper ones.
There are many choices when it comes to light bulbs, but the following list covers the
main types.
•

Incandescent – no longer available in Australia (there are still many of these in
homes, but they’re being replaced by the newer bulbs).

•

Low-voltage halogen – generally used for spotlights.

•

Compact fluorescent – good for general room lighting.

•

Fluorescent – effective for large areas.

•

LED (light emitting diode) – generally used for spotlights or in lamps.

Power usage of light bulbs
Power is the rate at which energy is produced or consumed. The unit of power is the
watt (W). In Table 7.1 below, you can see a comparison between the power usage of
traditional incandescent light bulbs and the equivalent in other types.
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Table 7.1: Light bulb conversion table
Compact
fluorescent lamp
(CFL)1

Mains voltage
halogen (MVH)2

25 W

5–7 W

18 W

220 lm

40 W

7–8 W

28 W

420 lm

60 W

11–12 W

42 W

720 lm

75 W

13–18 W

52 W

930 lm

100 W

18–23 W

70 W

1300 lm

Incandescent
bulbs

Light output in
lumens (lm)

Note: The wattages listed above for compact fluorescent lamps and mains voltage
halogen lamps are approximations only and may vary between manufacturers. Use
wattages as a guide only. Alternatively, refer to the ‘Light output in lumens’ column.
You can then check the lumen output (lm) shown on the lamp package you are
purchasing. (Not all products carry lumen details).
1.

2.

Compact fluorescent lamps (CFLs) come in a range of colours, including:
•

warm white – provides a soft warmer light, comparable to light provided by
traditional incandescent light bulbs

•

cool white – provides neutral light, comparable to office lighting

•

daylight – similar to outdoor light, comparable to lighting conditions at noon.

Mains voltage halogen (MVH) lamps are similar in appearance to traditional
incandescent light bulbs and are suitable alternatives for light fixtures that require
functions such as dimming and touch or sensor control; however, they are not as
efficient as compact fluorescent lamps.

Source: Department of Climate Change and Energy Efficiency. © Commonwealth of Australia, used under CC BY 3.0
AU license

Activity 7.2 Power usage
Use the internet to do some research on lighting power usage, then complete the following
exercise.
A 60-watt traditional incandescent globe uses 60 watts of power. How many watts does an
equivalent LED globe use?
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Heating and cooling rooms
We all like to be comfortable. When it comes to
temperature, human comfort levels are generally
somewhere between 18 and 24 degrees Celsius, although
this may vary depending on the climate that people are
used to.
Air-conditioners have become more energy efficient;
however, care needs to be taken to choose a unit that has
a high energy star rating and is the appropriate size for the
volume of the room.
Ceiling fans are generally more economical to purchase
and run. They do not chill the air but work on the principle
of circulating air over moist skin, (which is the basic
principle of cooling).
Other types of heating and cooling include:
•

•

heating
◦◦

slow combustion

◦◦

electric bar

◦◦

electric fan

◦◦

gas

cooling
◦◦

portable fans

◦◦

evaporative coolers (ducted and portable).

A highly efficient house may need no non-renewable energy inputs for
heating and cooling – mechanical heating and cooling should never be used
as a substitute for good design. Such homes are possible across much of
Australia. Even for existing homes, there are many ways to reduce energy
bills, improve comfort and help the environment.
It’s better to invest more money in an energy efficient building than spend it
on heating and cooling.
© Commonwealth of Australia 2010
The article/s from “Your Home Technical Manual” have been reproduced or adapted with the permission
of the Department of Climate Change and Energy Efficiency.
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Activity 7.3 Heating and cooling systems
From the types of heating and cooling you’ve looked at, which would be the most cost-effective,
and the least? List five types for each, in order from most to least cost-effective.
Heating

Cooling

1.

1.

2.

2.

3.

3.

4.

4.

5.

5.

Selecting white goods
The choice of white goods seems never-ending, but
making a smart choice based on the unit’s energy
rating is very important. The energy rating symbol is
on appliances such as:
•

washing machines and dryers

•

refrigerators and freezers

•

dishwashers

•

air-conditioners.

The stickers shown in Figure 7.3 are part of a national labelling scheme, which
indicates the energy and water consumption of home appliances. When choosing
white goods, look for the higher rating appliances – the more stars they have, the more
energy efficient they are. Higher rated items will generally cost more initially but will be
more energy efficient, save water and, in the long term, cost less to run.
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The more
stars the more
water efficient

The more
stars the more
energy efficient

ENERGY
RATING

A joint government and industry program
xxxxxxx clothes washer Model xxxx
Load capacity X kg

A joint government and industry program
xxxxxx xxxxxx refrigerator Model xxx

Water Consumption

Energy consumption

13.1

500

Litres per wash

kWh per year

using xxx program

When tested in accordance with AS/NZS 4474.2.
Actual energy use and running costs will depend on how you use the appliance.

Compare all models at www.energyrating.gov.au

When tested in accordance with standard AS/NZS6400.

For more information and to compare
appliances, refer to:

www.waterrating.gov.au

Figure 7.3: Examples of the energy and water rating
stickers found on white goods and appliances.
The Energy Rating logo has been reproduced with authority from the E3 Program.
The Water Efficiency Labelling logo has been reproduced with authority from the Department of
Sustainability, Environment, Water, Population and Communities.

Some appliances, such as plasma television sets also generate a lot of heat, both
when running and when on standby. Turning these appliances off when they’re not
in use will help reduce power consumption as well as the additional unwanted heat
that accumulates during summer. The more heat that these items generate the more
artificial cooling is needed to maintain comfort levels.

© VET (WA) Ministerial Corporation 2012

|

BC1930

67

Apply principles of sustainability in residential building practices

30013

Activity 7.4 Energy tips
Go onto the Office of Energy website <www.energysmartdirectory.com> and download
information on energy tips. Talk to others in your class and see if you can come up with five top
tips for energy efficiency, then list them in the space below.
1.
2.
3.
4.
5.

Energy-efficient systems
Most of the greenhouse gas emissions produced in generating electricity for Australian
homes come from burning fossil fuels such as coal, oil and gas – all non-renewable
sources. The supply of these fuels is being depleted and will need to be replaced by
other forms of energy production to cope with the future energy demands.
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Renewable energy
Renewable energy is energy that can be produced without burning fossil fuels, and that
therefore, produces no greenhouse gases. This energy comes from natural resources,
some of which are listed below.

Geothermal energy – energy derived from heat within the earth, used to produce
steam to turn turbines which can then generate power.
Solar energy – this form of energy uses the sun’s radiation. Solar panels capture and
convert solar energy from the sun into power.
Wind energy – this form of energy is captured by wind turbines turning in the breeze
and generating power.
Water energy – created by naturally flowing water turning turbines to produce
hydroelectric power.
Tidal – using tidal movement to turn turbines to generate power.
Biomass – renewable plant matter which captures the sun’s energy through
photosynthesis and that, when burnt, releases power.
Biofuels – fuels derived from the fermentation of biomass by microorganisims, eg
bioethanol, a widely used fuel for vehicles in the USA.
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Activity 7.5 Benefits and limitations
In small groups, choose four of these renewable energy sources then discuss and list the
benefits and limitations of each one.
Energy source
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Section 8 – Water management
Introduction
Performance criteria
4.1 Identify the drivers of environmentally responsible water management
4.2 Identify water reduction principles and practice
4.3 Identify reuse/recycle water principles and practice

Environmentally responsible water management is directed through government policy
and driven by a number of factors.
•

Economics – the cost of implementing new infrastructure, and what proportion of
that cost can be passed on to consumers.

•

Population – as the population increases, so does the demand for water.

•

Public opinion – what the public will accept. For example, recycling blackwater or
greywater for drinking.

•

Changing climate – increasing temperatures and drier seasons.

•

Water availability – as we have less water in dams, increased use of underground
water supplies and desalination becomes an issue.

Each state in Australia has a body responsible for the management of the water supply.
In Perth, the controlling body is the Water Corporation and responsible for the
management of:
•

rainwater collection in dams

•

underground water

•

how water is collected, treated, used and monitored

•

desalination – where sea water is treated and used

•

recycling of used water – how blackwater is treated and how
greywater may be treated and reused.
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The Water Corporation is investing large amounts of money and infrastructure into
developing ways of reusing and recycling water, such as:
•

greywater – Wastewater from showers, washing machines
and vanities

•

blackwater – Wastewater from kitchen sinks and toilets,
garbage disposals and industrial processes.

Sewage water can be reintroduced into the groundwater system
once it’s been treated to a safe level. Although this idea is still
in the testing and monitoring stages, there’s a public perception
to be dealt with when introducing new technology and methods like this, as people
generally do not like change and, in this case, are especially and understandably
concerned for their health and safety.

Activity 8.1 Drinking recycled water
How do you feel about drinking water that’s been recycled from treated sewage water? Discuss
with your classmates and make notes of key points that are raised.
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Water reduction principles and practice
Reducing our water usage can be achieved by applying some simple principles, as well
as sensible practice and design considerations.

Toilets
This is a standard toilet with a dual flush cistern (Figure 8.2). All new cisterns must
be dual-flush. Although they can no longer be purchased for new homes, single-flush
cisterns are still in many older homes, and have not yet been replaced. Both designs
use drinking quality water to flush the toilet

Figure 8.1: A standard dual-flush toilet.

Figure 8.2: Toilet with hand basin
that fills the cistern.

This design (Figure 8.2) incorporates a hand basin. The water from the basin fills the
cistern and provides water for the next flush. This is an example of how greywater can
be easily recycled.
Other toilet designs include:
•

waterless urinals – these have a chemical block which neutralises odours

•

chemical toilets – these are treated with chemicals, eg caravan toilets

•

vacuum toilets – these use minimal water, eg aircraft toilets

•

composting toilets – these are waterless and the solids break down over a period
of time. The liquid is usually treated via reed beds.

A composting toilet looks exactly the same as a standard toilet but it doesn’t have a
cistern to flush. The waste matter drops into a tank underneath the floor structure (so,
obviously the floor must be raised). Once the tank is full it’s transferred to a second
tank for the waste matter to break down. These styles of toilets may only be used in
certain areas, as permitted by council/health requirements.
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Activity 8.2 Toilets
Many of the older homes still have a standard single-flush toilet cistern. Use the internet to find
information to answer the following questions.
How much water does a standard single-flush cistern use per flush?

How much water does a dual-flush cistern use per flush?
full
half
Note: This is drinking quality water being used to flush the toilet.

Showers
Choosing water-efficient shower heads and taps can
save large quantities of water per year. There are
many types available on the market.
Existing taps and shower heads can easily be
fitted with an aerating device which cuts down the
amount of water passing through them, (reducing
the flow) and saving water and money. This doesn’t
mean the person barely gets wet – the flow is still
more than adequate and most people wouldn’t
even know that the shower head has been fitted
with a water-reduction device. Only water-efficient
showerheads and taps are now available for
purchase.
Plumbing fittings are given a Water Efficiency Labelling and Standards (WELS) rating –
this indicates how water efficient they are.
The BCA now requires the following:
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taps – a minimum four-star rating

•

showerheads – a minimum three-star rating

•

sanitary fittings – a minimum four-star rating.
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Savings – dollars and litres
Did you know…

A standard shower uses 150–250 litres of water for a 10-minute shower. That’s
equivalent to 15–25 buckets of water.
If the shower head is replaced with a fitting that has a three-star
rating it will use 60–70 litres for a 10-minute shower – equivalent
to only six or seven buckets.
That means a saving of 80 litres per shower. Saving 80 litres of
water per shower × by 365 days of the year = 29 200 litres of
water per year. This is equivalent to 2920 standard buckets, or
the amount of water to fill a small swimming pool.
And that’s just for one daily shower! In households where three or four showers are
taken every day a lot of water can be saved. Replacing old taps and shower heads
in existing houses with water-efficient models will greatly reduce the amount of
water used.

Dishwashers, washing machines and driers
By choosing water-efficient appliances and only using them when they are full, you can
add to the amount of water you’re saving in a year. For example, don’t put the clothes
dryer on to dry just one item because you want to go out in a hurry.

Activity 8.3 Reducing water
Discuss and list five ways of reducing water use in a building.
1.
2.
3.
4.
5.
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The garden
Approximately 40% of the water used in the average home goes into the garden.
The average garden consists of some lawn area and some ornamental plants.
Consider the impact on water use if the ornamental plants were replaced with plants
that provide a source of food instead of being just there for appearance.

Activity 8.4 Reducing water use in outdoor areas
How can you reduce water use in each of the following areas around a home?
Lawns

Plants

Paving

Pools
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Did you know that pool covers can save up to 55 litres of water evaporation per day in the
summer?
Covers are now compulsory on all newly installed pools.

Water reuse/recycle principles and practice
A 2000-litre rainwater tank (approximately 1 m diameter × 2 m high tank) could save up
to 26 000 litres of water per year, depending on your region’s rainfall. This water can
easily be used in the garden, to flush toilets or even treated and used inside the home.
These styles of rainwater tanks are readily available and can easily be fitted into most
yards – for example, under the eaves line. More elaborate water tank systems can
also be installed under garage floors, providing they are designed with the structural
integrity needed.

As new and more advanced products are being produced, the cost of these newer
types of systems is also coming down, making it more affordable for people to use
them. There are strict health department regulations on reuse of greywater.
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Section 9 – Class presentation
Introduction
In this section, you’re going to work with others in your group
to present ideas for improvements to the plan provided by
your lecturer.

Performance criterion
5.2 Make suggestions for improvements and discuss with supervisors and other
responsible people

Presentation
For your presentation, you can use photographs, diagrams and information researched
from the internet to support your decisions. You should consider all of the areas you’ve
covered in this unit and incorporate the things you’ve learned into your design ideas.
Your presentation should be no more than ten minutes in duration. Your lecturer will
give you further instructions.

The house plans in this montage have been used with the permission of WA Country Builders.

© VET (WA) Ministerial Corporation 2012

|

BC1930

79

Apply principles of sustainability in residential building practices

80

BC1930

|

© VET (WA) Ministerial Corporation 2012

30013

Section 10 – Unit summary and
evaluation
Introduction
Performance criteria
All 1.1 to 1.3; 2.1 to 2.2; 3.1 to 3.3; 4.1 to 4.3; 5.1 to 5.2

In this unit, we have looked at many aspects to do with environmental sustainability
and the impacts it can have on housing. There are many additional areas related to
sustainability and environmentally friendly building that you may choose to follow
via additional studies, as mentioned in Session 1. Your lecturer can give you more
information about this.

Evaluation
This is the last activity for this unit and is a reflection on what you’ve learned. Take a
few minutes to complete the questions in the table and the answers will be discussed
as a class group.
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Activity 10.1
Do you have an understanding of these areas?

Yes / No

Element 1
Identify the need for environmentally responsible housing
Element 2
Identify the main factors that influence thermal performance
Element 3
Identify effective solutions to reduce operational energy
Element 4
Identify principles for the sustainable use of water resources
Element 5
Seek opportunities to contribute to environmental responsibility
In your opinion, have the stated outcomes for this unit been met?
Has this unit given you the confidence to consider a career in the
residential building industry?
Are there any improvements that you can suggest for this unit for the benefit of future classes?

Thank you for participating in this unit. We wish you well for your future career path.
Please talk to your lecturer if you need any more information on pathways and
study options.
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Annex A – Unit details
Unit title

Apply principles of sustainability in residential building practices

Descriptor

This unit specifies the outcomes required to research, interpret
and apply good practice in environmental responsibility to relevant
residential building processes

Employability
skills

The following employability skills are an integral part of the delivery of
this unit. They include: communication; teamwork; problem solving;
initiative and enterprise; planning and organising; self-management;
learning; and technology.

Pre/co-requisite
units

Nil

Application

This unit applies to support roles in the non-trade fields in the building
industry, particularly related to residential buildings.

Element 1 Identify the need for environmentally responsible housing
1.1 Develop a knowledge of the factors that affect the global and local environments
1.2 Develop a knowledge of the impacts of climate change on buildings
1.3 Identify how energy is used in the construction and operation of a home

Element 2 Identify the main factors that influence thermal performance
2.1 Identify the effect of solar movement and orientation on thermal performance
2.2 Develop an understanding of factors that can affect thermal performance

Element 3 Identify effective solutions to reduce operational energy
3.1 Identify an understanding of the effect of energy use on gas emissions
3.2 Identify the benefits of energy efficient systems in residential buildings
3.3 Identify the benefits of renewable or low greenhouse energy sources
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Element 4 Identify principles for the sustainable use of water resources
4.1 Identify the drivers of environmentally responsible water management
4.2 Identify water reduction principles and practice
4.3 Identify reuse/recycle water principles and practice

Element 5 Seek opportunities to contribute to environmental responsibility
5.1 Develop an ability to assess basic thermal performance features of a proposed
residential housing project
5.2 Make suggestions for improvements and discuss with supervisors and other
responsible people

Required skills and knowledge
This describes the essential skills and knowledge and the level required for this unit.

Essential knowledge
Understanding of:
•

environmental responsibility and the means by which it can be incorporated into
design and construction in the residential building sector

•

global warming, impact of greenhouse gases and the ways the residential
buildings sector can play a role in minimisation of these effects

•

environmental and resource hazards, risks and efficiencies associated with the
residential buildings sector

Essential skills
Ability to:

2

•

recognise options, be innovative and respond to change

•

ask relevant questions and seek clarification relating to environmentally
sustainable practices and to propose and report on suggested improvements to
practices that promote environmental sustainability

•

show literacy and numeracy skills to interpret workplace policies, plans and
procedures that relate to use of resources, materials and appliances, and the
organisation’s environmental sustainability practices

Annex A
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Range statement
The range statement relates to the unit of competency as a whole. It allows for different
work environments and situations that may affect performance. Add any essential
operating conditions that may be present with training and assessment depending on
the work situation, needs of the candidate, accessibility of the item, and local industry
and regional contexts.
Factors that affect
the global and local
environments may
include:

•

•

Impacts of climate
change may include:

Factors that can
affect thermal
performance may
include:

minimising environmental impact and risk by means such as:
◦◦

reducing resource consumption

◦◦

reducing waste

◦◦

reducing emissions

◦◦

limiting amount of clearing and soil disturbance

◦◦

avoiding use of dangerous products

maximising opportunities to improve construction and
permanent operational resources usage by means such as:
◦◦

use of renewable materials

◦◦

installation of recycling systems

◦◦

installation of energy efficient appliances

◦◦

installation of clean energy generation equipment

•

weather patterns

•

severe and/or extreme weather events

•

season length

•

water tables

•

sea levels

•

atmospheric composition

•

properties of products

•

insulation

•

glazing

•

ventilation

•

thermal mass

•

building size and form

•

landscape
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Thermal mass is
defined as:

Drivers may include:

Reuse/recycle
water principles
and practice may
include::

Suggestions may
include:

4
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the capacity of a body to store heat, and:
◦◦

may alternatively be called heat capacity or thermal
capacitance

◦◦

is measured by how much heat it takes to raise the
body’s temperature a set number of degrees i.e. joules
per degree

•

scientific data

•

scientific reports

•

clients

•

government agencies

•

community responses and attitudes

•

environment groups

•

reuse of grey water

•

capture and use of rainwater

•

use of stormwater

•

use of ground water sources

•

associated health issues

•

ideas and initiatives that may:
◦◦

minimise environmental impacts

◦◦

maximise resource efficiency

◦◦

maximise use of alternative energy sources

◦◦

reduce emissions

◦◦

reduce greenhouse gas emissions

◦◦

reduce waste

◦◦

recycle resources
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Evidence guide
The evidence guide provides advice on assessment and must be read in conjunction
with the Performance Criteria, Required Skills and Knowledge, the Range Statement
and Assessment Guidelines for this course.
Critical aspects of
assessment and
evidence required
to demonstrate this
competency unit:

A person who demonstrates competency in this unit must be able
to provide evidence of the ability to:
•

demonstrate basic knowledge of the need for an
environmentally responsible approach to housing

•

identify, read and discuss environmentally sustainable
articles and reports in industry publications and the media

•

identify straight forward examples of environmentally
responsible improvements that could be incorporated into
housing plans

Access and equity
considerations:

Reasonable adjustment may be made to meet individual learner
needs

Context of specific
resources for
assessment:

This competency is to be assessed using standard and
authorised work practices, safety requirements and environmental
constraints.
Assessment of essential underpinning knowledge will usually be
conducted in an off-site context.
Assessment is to comply with relevant regulatory or Australian
Standards’ requirements.
Resource implications for assessment include:
•

an induction procedure and requirement

•

realistic tasks or simulated tasks covering the mandatory task
requirements

•

relevant specifications and work instructions

•

tools and equipment appropriate to applying safe work
practices

•

support materials appropriate to activity

•

workplace instructions relating to safe working practices and
addressing hazards and emergencies

•

material safety data sheets

•

research resources, including industry related systems
information.

Reasonable adjustments for people with disabilities must be made
to assessment processes where required. This could include
access to modified equipment and other physical resources, and
the provision of appropriate assessment support.
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Assessment methods must:
•

satisfy the endorsed Assessment Guidelines of the
Construction, Plumbing and Services Integrated Framework
Training Package

•

include direct observation of tasks in real or simulated
work conditions, with questioning to confirm the ability to
consistently identify and correctly interpret the essential
underpinning knowledge required for practical application

•

reinforce the integration of employability skills with work place
tasks and job roles

•

confirm that competency is verified and able to be transferred
to other circumstances and environments.

Validity and sufficiency of evidence requires that:
•

competency will need to be demonstrated over a period
of time reflecting the scope of the role and the practical
requirements of the workplace

•

where the assessment is part of a structured learning
experience the evidence collected must relate to a number
of performances assessed at different points in time and
separated by further learning and practice. A decision
on competency should only be taken at the point when
the assessor has complete confidence in the person’s
demonstrated ability and applied knowledge

•

all assessment that is part of a structured learning
experience must include a combination of direct, indirect and
supplementary evidence.

Assessment processes and techniques should as far as is
practical take into account the language, literacy and numeracy
capacity of the candidate in relation to the competency being
assessed.
Supplementary evidence of competency may be obtained from
relevant authenticated documentation from third parties, such as
existing supervisors, team leaders or specialist training staff.
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Annex B – Learning plan
Session

Performance
criteria

1

1.1

2

1.2

Guide
Section 1 – Global and local
environments
•

The earth’s atmosphere

•

Greenhouse gases

•

Global warming

Section 2 – Impact of climate
change on buildings
•

What is climate change?

Resources
Learner’s guide
Computer and internet

Learner’s guide
Computer and internet
‘Your Home Technical
Manual’ (online)
BCA

3

1.3
3.1

4

Section 3 – Energy use in the
construction and operation of a
home
•

What is embodied energy?

•

Assessing embodied energy

•

Energy usage in the
operation of a house

•

Greenhouse gas emissions

Learner’s guide
Computer and internet
‘Your Home Technical
Manual’ (online)

1.1, 1.2

In-class research

Learner’s guide

3.1

Introduce Assessment 1

Computer and internet
‘Your Home Technical
Manual’ (online)

5

2.1

Section 4 – Climate zones

2.2

Learner’s guide
Computer and internet
‘Your Home Technical
Manual’ (online)

6

2.1, 2.2

Section 5 – Solar movement

Learner’s guide

•

Computer and internet

Orientation

Assessment 1 due
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Session

Performance
criteria

7

2.1, 2.2

Guide

30013

Resources

Section 6 – Thermal performance

Learner’s guide

•

What is thermal mass?

Computer and internet

•

Thermal properties of
building materials

‘Your Home Technical
Manual’ (online)

Introduce Assessment 2
8

9

10

2.1, 2.2

5.1

5.2

Section 6 (continued)

Learner’s guide

•

Computer and internet

Factors affecting thermal
performance
◦◦

Insulation

◦◦

Microclimates

Section 6 (continued)

Learner’s guide

•

Assessing basic thermal
performance

Computer and internet

•

Suggesting improvements

Learner’s guide

•

Heating water

Computer and internet

•

Lighting

‘Your Home Technical
Manual’ (online)

light bulbs
––

3.2

Power usage of
light bulbs

•

Heating and cooling rooms

•

Selecting white goods

Section 7 (continued)

Learner’s guide

•

Energy-efficient systems

Computer and internet

◦◦

‘Your Home Technical
Manual’ (online)

Renewable energy

Assessment 2 – House plan:
part 1 due

2

Annex B

‘Your Home Technical
Manual’ (online)

Section 7 – Energy efficiency

◦◦

11

‘Your Home Technical
Manual’ (online)
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Session

Performance
criteria

12

4.1, 4.2, 4.3

Guide

Resources

Section 8 – Water management

Learner’s guide

•

Computer and internet

Water reduction principles
and practice
◦◦

Toilets

◦◦

Showers

◦◦

The garden

‘Your Home Technical
Manual’ (online)
Water corporation –
online

Introduce Assessment 3 – House
plan: part 2
13

4.3

Section 8 (continued)

Learner’s guide

•

Computer and internet

Water reuse/recycle
principles and practice

‘Your Home Technical
Manual’ (online)
Water Corporation
(online)

14

15

All

All

Section 9 – Class presentation

Learner’s guide

Assessment 3 – House plan:
part 2 due

Computer and internet

Section 10 – Summary and
evaluation

Learner’s guide
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Annex C – Assessment plan
You are required to demonstrate your competence in the elements of 30013 Apply
principles of sustainability in residential building practices as listed in the unit details in
Annex A by completing three assessments.
Due
Session 6

Assessment
Assessment 1 – Research assignment

Elements
1

This assessment involves research on global warming and
its contributing factors. You will then identify changes that
can be made to reduce the energy cost of construction.
Discuss the main cause of global warming and three
contributing factors to this cause.
Session 11

Assessment 2 – House plan: part 1

1, 2, 5

In this assessment you will identify the effects of solar
movement on a building, consider its basic thermal mass
principles, and make design suggestions to improve the
building’s energy performance.
Session 14

Assessment 3 – House plan: part 2

1, 3, 4, 5

For this third assessment, you’re going to incorporate
energy efficient solutions and water saving principles into
the design of the house.

Individual learning and assessment needs
Everyone has different learning styles and needs. Please let your lecturer know if there
is anything that may have an effect on your learning.

Results and appeals
There is a process to be followed should you wish to appeal the result of your
assessment. Please ask your lecturer for more information about this.
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Annex D – Assessments
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Assessment 1

Assessment 1 – Research assignment
Introduction
You are required to research and identify the main points relating to climate change
and how it affects residential building practices.

Requirements
Research and answer the following questions. You must answer the questions in your
own words.
You’re encouraged to include any charts, diagrams etc that will support your answers.
All work must be referenced, acknowledging its source and author. You should aim to
have between half a page and a page of information in total, plus supporting pictures
and diagrams.
Specifically, you must:
1.

provide information on the main cause of global warming and three contributing
factors to this cause

2.

list and discuss three changes that can be made to our houses to reduce
construction energy cost (embodied energy) and greenhouse gas emissions.
Indicate environmental and resource hazards, risks and efficiencies that may be
associated with these changes.

Assignment format
All documents are to be A4 in size, and submitted in an appropriate file with a cover
sheet for assessment. The submission must include the completed marking guide at
Annex E.
All information is to be correctly referenced to its origin. You must state the publication
(or website), author, and page references.
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Assessment 1

30013
Apply principles of sustainability in residential
building practices

Assessment 1 – Research assignment

Name

Date

I have received feedback on this assessment.

Signature

Date

Assessor’s initials

© VET (WA) Ministerial Corporation 2012

|

BC1930

Annex D

5

Apply principles of sustainability in residential building practices

6

Annex D

BC1930

|

© VET (WA) Ministerial Corporation 2012

30013

Assessment 2

Assessment 2 – House plan: part 1
Introduction
You’re required to identify effects of solar movement on a building and basic thermal
mass principles.

Requirements
1.

Identify the best orientation for the home, based on the Perth area. Indicate on the
plan the following items:
1.1 north point
1.2 direction of cooling breezes, hot breezes
1.3 winter sun: direction and angle
1.4 summer sun: direction and angle.

2.

2.1 Identify and mark on the plan the best locations for thermal mass.
2.2 Suggest a suitable material and finish.
2.3 Note the reasons for your selection.

3.

Indicate on the external walls, the best position for windows and sliding doors.
Note the reasons for the placement.

4.

Indicate suggested eave overhangs and shade devices on the plan. Note how
these may affect the thermal mass.

Assignment format
Submit the plan in an appropriate file with a cover sheet for assessment. The
submission must include the completed marking guide at Annex E.
Any references you use to back up your decisions must be referenced correctly.
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Assessment 3

Assessment 3 – House plan: part 2
Introduction
Using the same floor plan as in Assessment 2, identify and list on the attached plan
where you could incorporate energy efficient solutions and water reducing solutions.

Requirements
You need to consider the following items as a minimum:
1.

energy-efficient solutions
1.1 hot water system
1.2 lighting
1.3 appliances

2.

water-efficient solutions
2.1 water-reducing systems
2.2 taps
2.3 reuse water/recycling principles
2.4 collection
2.5 garden
2.6 appliances.

3.

Identify two drivers for environmentally responsible water management. Write a
paragraph to explain each driver.

Assignment format
Submit the plan in an appropriate file with a cover sheet for assessment. The
submission must include the completed marking guide at Annex E.
Any references you use to back up your decisions must be referenced correctly.
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Marking guide – Assessment 1

Assessment 1 – Research assignment –
Marking guide
Learner to complete

Assessor to complete

Name:

Assessor:

Date:

/
1st submission date:

/

/

Assessment: (circle)
Competent

Resubmit

/

2nd submission due date:
(if required)

/

/

Instructions for learners
Tick the boxes on the left once you are happy with that aspect of your assessment and
before you submit it.
Instructions for assessors
Place a cross in the boxes on the right only if the item is not acceptable or
not competent.

Document folder submitted on time ............................................................................
The requested documents have been submitted –
•

A discussion of the main causes of global warming and three contributing factors
to the cause ........................................................................................................

•

A list and discussion of three changes that can be made to our houses to reduce
construction energy cost (embodied energy) and greenhouse gas emissions...

•

Indicate environmental and resource hazards, risks and efficiencies that may be
associated with these changes...........................................................................

Appropriate text is written ...........................................................................................
Appropriate diagrams, tables, charts are included .....................................................
.Documents comply with the required submission format ...........................................
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Note: Your assessor may provide specific notes on your submission as an
alternative to completing the feedback section below.
Feedback: ..........................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................

Assessment successfully completed:
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Marking guide – Assessment 2

Assessment 2 – House plan: part 1 – Marking
guide
Learner to complete

Assessor to complete

Name:

Assessor:

Date:

/
1st submission date:

/

/

Assessment: (circle)
Competent

Resubmit

/

2nd submission due date:
(if required)

/

/

Instructions for learners
Tick the boxes on the left once you are happy with that aspect of your assessment and
before you submit it.
Instructions for assessors
Place a cross in the boxes on the right only if the item is not acceptable or
not competent.

Document folder submitted on time ............................................................................
The house plan:
•

north point noted on plan ....................................................................................

•

direction of cooling breezes, hot breezes shown................................................

•

winter sun direction and angle shown/noted ......................................................

•

summer sun direction and angle shown/noted ...................................................

•

best location for thermal mass shown/noted ......................................................

•

suitable material for thermal mass noted ...........................................................

•

reasons for selection noted ................................................................................

•

position for doors and windows shown/noted .....................................................

•

eave overhangs, shade devices indicated .........................................................

•

how the eave and shade devices may impact on thermal mass noted ..............

Appropriate text is written to explain each item ..........................................................
.Documents comply with the required submission format ...........................................
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Note: Your assessor may provide specific notes on your submission as an
alternative to completing the feedback section below.
Feedback: ..........................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................

Assessment successfully completed:
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Marking guide – Assessment 3

Assessment 3 – House plan: part 2 – Marking
guide
Learner to complete

Assessor to complete

Name:

Assessor:

Date:

/
1st submission date:

/

/

Assessment: (circle)
Competent

Resubmit

/

2nd submission due date:
(if required)

/

/

Instructions for learners
Tick the boxes on the left once you are happy with that aspect of your assessment and
before you submit it.
Instructions for assessors
Place a cross in the boxes on the right only if the item is not acceptable or
not competent.

Document folder submitted on time ...........................................................................................
The plan has the following items:
•

energy-efficient solutions shown ......................................................................................

•

hot water system – type and location shown ....................................................................

•

lighting – type and number of lights shown ......................................................................

•

appliances – type of appliance and star rating shown ......................................................

•

others ...............................................................................................................................

Water saving principles shown on the plan:
•

water reducing solutions shown .......................................................................................

•

taps – WELS rating shown ...............................................................................................

•

reuse – types of systems/locations and water reuse shown ............................................

•

collection – location/collection area/water reuse shown ...................................................

•

garden – finishes (hard landscaping), plants (soft landscaping) shown ...........................

•

appliances shown .............................................................................................................

•

two drivers for environmentally responsible water management explained .....................

Appropriate text and research material is provided to explain each item ..................................
Documents comply with the required submission format ..........................................................
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Note: Your assessor may provide specific notes on your submission as an
alternative to completing the feedback section below.
Feedback: ..........................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................

Assessment successfully completed:
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APPLY PRINCIPLES OF SUSTAINABILITY IN
RESIDENTIAL BUILDING PRACTICES
CERTIFICATE II IN BUILDING AND CONSTRUCTION
(PATHWAY – PARAPROFESSIONAL)

30013
LEARNER’S GUIDE
DESCRIPTION
This learner’s guide will take you through the process of learning basic knowledge of the need for an environmentally
responsible approach to housing. It contains a mix of content and hands-on activities that support the unit 30013
Apply principles of sustainability in residential building practices from Certificate II in Building and Construction
(Pathway – Paraprofessional). The course, and this guide, focus on the skills and knowledge required to get your
career started as a paraprofessional in the residential building industry.
The topics covered in this guide include:
•
•
•
•
•
•

identifying, reading and discussing environmentally sustainable articles and reports in industry publications and the media
identifying examples of environmentally responsible improvements that could be incorporated into housing plans
understanding how climate conditions affect building design
energy-efficient systems and materials in residential buildings
abbreviations and symbols found on drawings
building practices that maximise thermal performance, energy efficiency and sustainable water use.

You will also learn how to make suggestions for improvements and discuss options with supervisors and other
responsible people. Assessment activities are also included.

EDITION
Edition 1, 2012
Unit and course codes updated 2014

COURSE/QUALIFICATION

Certificate II in Building and Construction (Pathway – Paraprofessional)

UNIT

30013 Apply principles of sustainability in residential building practices

RELATED PRODUCTS

This resource is one of a series that covers all 12 units of the Certificate II in Building and Construction
(Pathway – Paraprofessional) qualification. Please refer to our product catalogue for more information.

BC1930 APPLY PRINCIPLES OF
SUSTAINABILITY IN RESIDENTIAL
BUILDING PRACTICES
ISBN 978-1-74205-831-3

ORDERING INFORMATION:
Tel: (08) 6212 9700 Fax: (08) 9227 8393 Email: sales@dtwd.wa.gov.au
Orders can also be placed through the website: www.vetinfonet.dtwd.wa.gov.au
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