
  

Brahminy House - Maroochy Shire’s show case of Energy Efficient
Design

Maroochy Shire’s Brahminy House is currently on public display as a model demonstrating
how energy efficient houses can be built using production building methods and materials.  In
addition to affordable construction costs there are opportunities for considerable energy
savings (heating and cooling), which ultimately reduces greenhouse emissions.

Picture 1 Brahminy House

History

Brahminy House was conceived while Maroochy Shire was displaying another privately
owned energy efficient house in Shire. Eumundi known as Harper House. Notes had been
taken of the questions and comments that were forth coming by the four thousand people that
visited the House Harper House during its four months on display. “Harper House” was built
largely by the owner and included a large portion of labour that could not be costed. his own
labour that was not costed.  It included reused doors and windows, rough timber, and
compacted earth bricks.  Timber and internal finishes were a non-toxic mixture of beeswax,
gum turps, and linseed oil and water based paints.  The building contained composting toilets,
solar hot water, and power was produced using photovoltaic cells connected to the grid.
Many People loved the rustic components of the house while a few wanted and expected to
see a new modern building.  Everyone who visited appreciated the fact that the Maroochy
Shire was willing to promote the energy efficient design of buildings.  A frequently asked
question that could not be answered was how much did the building cost.



Picture 2 Harper House

Maroochy Shire then set about producing it’s own energy efficient display building.  A group of
professionals were assembled representing the design industry, the building industry, real
estate sales and apprentice training suppliers to formulate a strategy to produce a building
that is affordable and able to be reproduced economically by the building industry.  It was
important that the cost of the new house was kept within the acceptable budget of first
homeowners so a design cost of $120000 was set as the design value.  It was important that
the building was   able to be constructed using methods that could be employed by production
builders.

About this time Maroochy Shire began contemplating the development of a new planning
scheme under the new Queensland Integrated Planning Act. It was necessary to include a
“code for climate” that layed down the requirements for new energy efficient buildings in The
Maroochy Plan 2000.

Brahminy House was then to be a catalyst to stimulate the building industry in to thinking
about energy efficient design of buildings and to encourage the community, the public, to
include the requirements for energy efficiency in their design brief. to require this in their
design brief.  This meant that the process of producing this building had to involve as many of
the building industry as possible and particularly as many of the younger members of the
industry as possible so that the knowledge could be carried for many years into their career.

Maroochy Shire had recently purchased land adjacent to the Buderim Hospital to retain a
stand of rainforest and save it from destruction by developers.  A degraded portion of this
forest was subdivided into house sites.  Maroochy greenhouse grasped the opportunity and
asked Council for the use of one of these blocks on which to build the most energy efficient
residence that could be built.

This block of land contained a tree in which a pair of Brahminy Kites had built a nesting
platform.  About the time the design competition was advertised the kites chose to move their
nest stick by stick to another tree in the neighbouring golf course. During the competition
stage they returned the nest to the same grove of trees and placed their new nest in a tree in
a neighbouring block.  This was enough reason to call the proposed residence Brahminy
House.

Picture 3 Brahminy Kite



The Competition

The competition was open to all Queensland designers both professional and students in
order to involve as many people as possible especially the younger designers.  The younger
designers are the persons that will derive most benefit from introducing the concept in to there
designs in addition to the fact that unless we change our present practices our climate will
become hotter over time and they have the greatest possibility of suffering the consequences.

Many of the schools of learning Architecture and Design appreciated the opportunity of a real
project and a competition that they could introduce to their students.

The criteria set down for the competition are as follows: -
1. The building was to cost no more than $120,000 when built by a normal production

builder in order to fit within the normal household budget.
2. The building was to be aesthetically pleasing.
3. The building had to include a master bedroom and an ensuite, a rumpus room, a second

and third bedroom, and a double lock up garage.
4. The building had to use the least possible energy to keep the building comfortable

(between 21 and 27 degrees Centigrade) throughout the year.
5. There had to be minimum embodied energy built into the building.

To limit the designer’s costs the first stage of the competition was to produce a sketch design
that demonstrated that the design criteria had been met.  The sketch plan stage was chosen
in order to limit the quantity of work that designers had to do without receiving any
remuneration.  Seventy-nine sketch designs were received from professional designers,
university trained student designers, technical and further education trained designers from
first year to Diploma year.  A panel of five judges carefully considered each and every design
and a short list of 6 designs were chosen.

The Judging panel consisted of representatives nominated by each of the following: -
§ A Designer nominated by The Royal Australian Institute of Architects,
§ An expert in energy used in the building and an expert in embodied energy nominated by the

office of Sustainable Energy from the department of the Mines and Energy of the Queensland
Government,

§ A representative of the nominated builder nominated by the Sunshine Coast Regional Group
Apprentices Limited,

§ A representative of the Maroochy Shire Council.

Picture 4 Competition Judging

Each of the short listed designers was commissioned $1000 each to refine their designs
before the design was represented and reconsidered to determine the final design.  The short
list consisted of three designs from students from the University of Queensland and three
designs from professional designers.  Two highly commended certificates were also given to
students who the judging panel felt had displayed promise but were not quite good enough to
be included in the short list of six.



The second stage of the competition required the short listed designers to refine their designs
to clarify certain aspects that required more information before a final decision could be made.

To ensure that the Maroochy Shire Council was able to be assured that the building
construction was properly supervised by experienced professionals the students had to
nominate a consulting Design firm that they would work through to provide the service
required before entering the second stage.  The design firm along with the student would get
the recognition of winning the competition if this was the outcome.  This gave the design firm
good reason to become involved and be the students mentor.

Finally a winning design was chosen. The winner received the commission to design and
administer the construction contract for the building. They were also able to advertise within
the building during the display period as the winning designer of the building.

The Design Chosen

Picture 5 Floor Plan

Picture 6 Elevations



The designer chose to show The winning designer chose to show that energy can be saved
by using good, simple design alone and did not include design features that used expensive
technologies for primary energy efficient solutions.  To use the words of the designer “To get
the greatest bang for the buck”.

The result is that the house requires approximately one quarter of the energy to keep it
between 21 and 27 degrees Centigrade that a five star house would need.  Brahminy house
requires 18MJ/m2 /annum where a five star house would use 60MJ/m2 and a three and a half
star house now required by Maroochy Plan 2000 would use between 90MJ/m2 and 105MJ/m2.
Houses that have been built in the past most probably used in the order of 200 to
300MJ/m2/annum.  This equates to an annual saving of approximately $400 to $500 per
annum minimum in electricity bills for heating and cooling.  This results in a reduction of
seven tonnes of greenhouse gas emissions per residence of this efficiency per year.

The passive design features of Brahminy House are: -
The long sides of the building face North.
The building is only Two rooms wide.
The glazing and over hanging eaves are designed to allow winter sun in to the building and to
keep summer sun out.
The rooms we spend most time in are positioned on the north side to take advantage of the
warming winter sun and the cooling afternoon breeze from the North east in summer.

Picture 7 Features of Brahminy House

Overhangs are designed to exclude the sun from the building between 9am and 3pm in
summer but to allow the sun to enter on the winter side of equinox.
Breeze paths are maintained from one side of the house to the other by ensuring that
openings in internal walls line up with the openings in the exterior wall.

Rammed Earth walls

Thermal mass has been designed in to the house by constructing internal rammed earth walls
between rooms and by building a concrete on ground residence.  The effect of this is that the
peaks of high and low temperature of internal air are removed and the internal air temperature
is normalised.  The floors have been given a coat of dark acrylic cement stabilised topping to
enhance their ability to absorb and release heat in to the air space.



Picture 8 Rammed Earth Walls
Skylights

The building relies on natural light during daylight hours supplied by the external windows and
two skylights in the northern slope of the roof.  The heat of summer is excluded by two
corrugated iron cowls that extend from the south-facing roof and cover the skylights.  Direct
sunlight does not enter the building through the skylights during summer months.

    
Picture 9 & 10 Skylights and Solar Cowls

Windows to the east and west have been kept to a minimum.
Above ceilings are insulated with R2.5 glass wool insulation and the walls are insulated with
R1.5 glass wool insulation.  One rear bedroom however has astrofoil insulation in the walls
and the ceiling.  Particular note will be taken of the ceiling temperature in the two rear
bedrooms so that the effect of the different insulating materials can be compared.  It is
intended to also note the temperature of the roof space close to the insulating material.

The building has been fitted with energy efficient shower roses and tap-ware to conserve
water and electricity.

Picture 11 & 12 West and East sides of the building



Picture 13, 14 & 15 Energy Efficient Plumbing Fittings used throughout

Picture 16 Heat Pump Hot Water System

Picture 17,18 & 19 The Photovoltaic cells Inverter and Kwh meters

As a late addition to the dwelling and at an additional cost of $22000 photovoltaic cells have
been attached to the northern roof to collect solar energy and convert it in to direct current.
An inverter then transforms this energy in to alternating current in unison with the current
being supplied in the mains passing the site.  To do this there is a signal line connected from
the mains to the inverter this signal line also advises the inverter if the current in the mains is
stopped in the mains and the inverter immediately ceases to make current that can be
supplied to the grid.  This stops the possibility of linesmen being electrocuted by green energy
coming from the house and not coming from the main power supply plant.

Picture 20 The Rain water tank and first Flush Separators

In order to reduce waste of all types the building will be run on rainwater collected from the
roof.  The water is triple filtered before it enters the tank by way of gutter guards and a domed
filter on top of a first flush settling tank.  Once the water wells up in the settling tank it is



further filtered before entering the holding tank.  The water is then drawn from 200mm above
the base of the tank and pressurised using a Davey pump.

The water is then filtered three times more through a cloth filter carbon filter and an ultra violet
filter before being used in the house.
In order to maintain supply in dry periods the mains water is connected to the tank through a
float valve that is only activated when the water level in the tank drops below 450mm from the
base of the tank.

Picture 21 The Garage

The garage on the southern side is enclosed with hit and miss batten walls that provide
security to the area while allowing breeze to cool before entering the building through the
laundry door and windows.  On the northern side, breezes entering the building are cooled by
passing over a frog pond and through lush vegetation surrounding it.

Because of the financial constraints the building is necessarily a relatively small slab on
ground building that includes R2.5 insulation in the roof and R 1.5 insulation in the walls.  The
forte of the particular designer is rammed earth so rammed earth walls are included with in
the building as thermal mass to even out the ambient temperature variations.  The building
has a zincalume steel roof and the exterior walls are lightly coloured fibre cement.

Detailed Design and Construction

During the detailed design stage some modifications were made to the final design to make
the building more compatible with the use that the building is to have for the first few years.
These modifications included changes to the main bathroom and toilet area to include
facilities for the disabled.  This was not a requirement under the building regulations but it was
felt that the building could be better used if this modification was made.

Upon presentation of a final detailed design the nominated building contractor priced the
building and a contract was signed for the price of $129176.30 including GST

The builder, Sunshine Coast Regional Group Apprentices limited (SCRCAL), built the building
using subcontractors who hired apprentices employed by SCRGAL.  These apprentices
obtained some of their training from the Cooloola Sunshine Institute of TAFE (CSIT).
Apprentices have received on the job training and a further training day was held at the CSIT
college in Nambour.  Suppliers of energy efficient components of the building gave their time
to provide expert information to the student apprentices.



Landscape design
The design of the landscape was undertaken by a class of Cooloola Sunshine Institute of
TAFE students as a class project.  The criteria given to the students and their lecturer were
that the landscape had to be a minimum energy landscape with a minimum need for watering.
The landscape had to include some permaculture components.  The site supported some
substantial eucalypts that were to be retained in order to encourage the Brahminy Kite, after
which the house was named, to remain in the area.
The resultant design included almost exclusively plants native to the area.  Some citrus trees
were planted in a grove at the rear of the property and an herb garden has been established
near the back door.  There are no lawns to mow and the ground between plants has been
covered with mulch of different types.  Some open areas of the property for example under
the clothesline have been covered with river rock.  Deciduous trees and low shrubs on north
and larger shade trees on east and west.

Landscaping installation
Another class of TAFE students were able to complete their landscaping practical experience
by planting and constructing the landscape.  In the process some changes were made to the
previous classes design.  The project took three days with about twenty students taking part.
The twenty students broke up in to small groups of about five students each.  Each group was
assigned a task and an area of landscape to install and when they had finished that area they
then moved to a new area and task.  Before the opening of the house the students revisited
the project and trimmed any withered branches so that their work would look in top order for
the opening.

After completion
The house is now being opened three days a week for public viewing and then where
required for the conduction of workshops to help the public and the building industry
implement the principles of energy efficient design.  The building is also available for council
and community organisation meetings to encourage the appreciation of the benefits of this
type of building.

Where to from here
It is anticipated that the building will demonstrate the benefits of computer aided thermal
analysis of a building by measuring the internal temperature at regular intervals.  Students
from the University of the Sunshine Coast will be assisting in this process and in the process
of testing and sampling water from the rain water tank.  It will be particularly interesting to test
the water from the tank after it has been injected with chlorinated water from the mains supply
to determine the concentration of trihalomethanes. Some of this particular interest data may
be available by the time the paper is presented but this will depend on the availability of the
temperature dataloggers.  There will also be real data collected in rooms side by side to
compare the effectiveness of bulk insulation and the effectiveness of astrofoil which is an
insulating material made from a bubble rap material coated on both sides with reflective
material.  This astrofoil has been installed in external walls and on top of the bottom chords of
the roof trusses. The walls separating the rooms and the walls separating the building from
the other rooms in the house have been insulated with bulk insulation.  Walls filled with bulk
insulation to stop any transference of thermal load across this space have separated the roof
space above the rooms.  The space above the two bedrooms has also been separated from
the roof space above the rest of the building by insulated walls.

The building is also providing a real project for other students of the university doing masters
studies in communicating environmental messages to the public.  It is hoped that this
information will also be available by the time the paper is presented.


