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Open your mind - think outside the square!

Design Brief

Life styles and career options are changing. With our environment under
pressure, we need innovation and cooperation to work towards a more
sustainable future, especially concerning the conservation of energy and

materiais.
We may have to think about our living spaces in a whole new way. (Questions 1-3)

1. How can we design a house that is flexible and responsive to changing economic,
social or environmental circumstances?

2. What materials can be used for houses that are more sustainable?

3. How can we design a house to make it more energy efficient?

TASK

Design a living space that is 20 square metres or less in floor space that focuses on the
following areas:

A. Resources

a. Design a living space that will harvest alternative forms of energy and water available
to a home within a 24 hour period.

B. Change

a. Design a living space that has the ability to adapt to changing economic, social or
environmental circumstances.

C. Materials

a. Design a living space that makes the most of sustainable materials.

Marking criteria:

Part 1 (s0/100)

Design a living space that is 20 square metres of floor space or less, presented as:

A PDF of the house design sketch with annotation and a short description of how the
house responds to focus areas A, B and C in no more than 150 words.,

Part 2 (30/100)

A text based folio of approximately 2 A4 pages that address Questions 1-3.
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Part 3(10/100) Answer the following and submit on a seperate sheet.

1. What do the terms Smart and Sustainable Homes signify?

2. Define the term sustainable.

3. A smart home can be sustainable in three ways: Social, environmental and
economic. Describe each of these.

4. Go to hitp://www.sustainable-homes.org.au and answer the following question.
Outline the top ten tips for sustainable housing.

5. Discuss how passive design elements are key to future housing.
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Our Interpretation of the Problem

Our solution to the design brief has come about after several weeks of working collaboratively as a team. We used discussions and shared
our new innovative ideas which were developed after comprehensive research and trying new design methods. The four member of our
group are all very keen on the elements and concepts of architecture, and importantly sustainability, and these were all taken into
consideration throughout the design process.

“A living space that is 20 square-meters or less in floor space that focuses on resources, change and materials”, we interpreted this as a
home that hat to have all the concepts off a normal.

Humans need four concepts in a house, somewhere to cook/places to eat, a bed to sleep in, and somewhere to go to the toilet/refresh
and entertainment and communication.

As the space is only small we have decided to design the house for a couple to live in, (as this has been predicted to be the average family
size in the next to years). In addition to being designed to be usable by most people, the house has provisions for additional modifications
should they be required to meet specific needs of an occupant.

The placement of the house will be in Redhead, NSW.

The reason behind choosing this site for our newly designed living space, home, was because it is a minimally populated area. It is on the
coast but high enough not to be affected by future sea level rises. It is a nice comparatively sunny and windy region with good yearly
rainfall which makes it perfect for energy saving devices and appliances and the planting of deciduous trees around the northern glass
facing wall.

Materials

We are using many different materials to design our home. These materials are chosen for certain characteristics that make them the best
choice for our future home. These materials are:

Bamboo- We have decided to use bamboo for the flooring and decking in our home. This is because bamboo is cheap, strong, lightweight
and easy to build with. The bamboo needs to be strong as it needs to support the many things that will be on it in the house and on the
deck. The bamboo being lightweight is good because this means that it is easily transportable, which is what is needed for a kit home.
Being easy to build with is also an excellent trait that bamboo has because it means that less effort is needed to put the house together
and therefore it will be built faster. Since the bamboo is only the flooring and decking it doesn’t need have good insulation as not that
much heat is lost through the floor. Bamboo is also good because it is termite proof and since it is the only wood in the design of the
house, it means that nothing in the house structure is able to be eaten by termites.

Hebel Thermoblock- For the walls of our home, we are using Hebel Thermoblocks. We chose them because they have the type of
characteristics needed for a good wall. These are: good insulation, lightweight, strong, easy to build with and fire resistant along with
many others. Walls need to have good insulation because they lose the most heat throughout the day. Hebel Thermoblocks have very
good insulation on their own. In fact, a 200mm block has an R value of 1.72, which is .22 over the minimum. The blocks will keep the house
well insulated and so will reduce the need for artificial heating and cooling. Even though Hebel is concrete is a type of concrete, it is still
very lightweight. (25% of the weight of normal concrete.) This means it is very easy to manipulate and transport, which is essential for kit
homes. The walls of the house must be able to hold up the roof and the Hebel blocks do this easily as they are as strong as concrete.




Bondor Metecnospan- The ceiling and roof of the house are made out of Bondor Metecnospan, which is a roofing material made out of

two sheets of Colourbond with insulation foam in between. This material was chosen for its excellent insulation properties, sturdiness and
that it comes in sheets. The roof of a home can lose much heat and so it needs to be well insulated. The Metecnospan panels, because of
the foam layer, provide adequate insulation for this. The sturdiness of panels is needed because it has to support the fins in the roof that
are for the heating system. Metecnospan is easy to build with and transport because they come in sheets/panels which simply slot
together and do not need supports in the middle to stay up.

Brick- For the cooling system under the floor, brick is used to make the passageways. This is because brick has good thermal mass and so
will store and slowly release the coolness into the surrounding air for cooling the house.

Colourbond- For the fins in the roof, which makes up the passageways used for heating the house, we have decided to use Colourbond
sheets. This is because they are lightweight, cheap and are good at trapping heat. The fins need to be lightweight because they are on top
of the ceiling and if they are too heavy they could bend or break the ceiling panels. Since the fins in the roof make up the heating system
of the house they need to be able to trap the heat so Colourbond, being heat reflective, is an excellent choice for doing so.

Double Glazed Glass- For our windows we have chosen to use double glazed glass. This is because there is a large amount of heat loss
through windows and double glazed glass is a very good barrier to heat and sound. Since the front of our house is mainly glass windows
this type of glass was practically essential.

Eco-Friendly Choices

Passive Energy Collection:
Our future home design is made to harness passive heat and cold to heat and cool our home. It does this by having a series of

passageways in the roof (for heating) and in the floor (for cooling). There is also a small solar panel on the roof that powers the fans in the
heating and cooling system.

Heating-

For passive heating of the house, the heat of the sun on the roof is utilised. Since warm air builds up in the roof because of the sun hitting
it and the heat in the house rises, the roof has been turned into a passive air conditioner. There are a series of fins in the roof which
circulate the air around the roof by use of a small fan. This makes sure that the all the air in the roof is heated and not just some. When
the heating system is engaged, the fan blows the warm air into the house through a vent near the floor. The vent is located here because
the warm air will rise up from the bottom of the house to the top and not just stay up the top. When the heating system is not in use, the
fan simply blows the hot air out of the roof into the atmosphere so that the roof doesn’t become too hot.

Cooling-

The cooling system of the house is almost the same as the heating system. The difference is that the cooling passageways are under the
house and the fins are made out of brick. Otherwise the principal is the same: The air is brought into the passages by a solar powered fan
and as it moves around inside it loses its heat to the bricks. Then the air is blown into the house through a vent at the top by the same fan.
This way the cool air sinks down to the floor, cooling from top to bottom.
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Airflow:

Good airflow is essential in a house to keep the air fresh. It also helps cool down the house so it needs to be able to be regulated so it isn’t
letting too much cold in on cold days. Airflow can be achieved by things as simple as having vents in the house or placing windows in
places where there are breezes often. In our home design we made sure that we placed many vents and windows so as to maximise
airflow. There are also windows placed to utilise the NE to SE breeze and are placed so as to create a breezeway. We also placed shutters
on the windows so as to control the airflow as in winter we don’t want too much cold air getting in.

Natural Light:
To reduce electricity costs, our home is designed to use us much natural light as possible. This is done by having many windows and other

things to let sunlight in. The main thing in our design that does this is the north facing wall being one giant window. The most sunlight
comes from the north so this feature means that for most of the daylight hours there is sun coming in through it lighting the interior.




Recyclability:
The materials that make up our house are nearly all recyclable. The Hebel Thermoblocks can be crushed and used in many different ways,

the Bamboo, being wood, can be used for many other things such as fuel and building material and the Colourbond, being metal, can be
melted down for other uses. Our house being recyclable is important because in the future there may not be as many resources so reusing
old things will be better cost wise and planet wise.

Roof Eaves:
We chose to have an overhanging eave on our roof of 600mm. This is because it will increase the rainwater catchments, by having a
greater area for rain to fall on. It will also increasing the room for solar panels and our heating tunnel system.

Rainwater Collection:

We decided on the roof design, so there would be one central drainage point, due to the shape, angle and gravity. This point would be at
the centre of the north-facing glass wall, and would have one drainage pipe down to the tank. The guttering would be the type where the
litter and debris would be separated from the rain water by mesh, or the likes. The tank we plan to be a bladder-tank, placed below the
deck, straight under the drain pipe. This water will then be reused in the washing machine and the toilet.

Design Elements of Our House

We decided on a quadrant of a circle as the shape for our house, as it would let a vast amount of sunlight in on the northern curved
wall. It would also save the unnecessary spaces wasted in the corners of a square shaped building, but still make the area feel spacious.
The roof pitch (of 30°) was chosen, because the best angle for a solar panel to lie to gain maximum sun is approximately equal to the
latitude in degrees of your global position. This steep ceiling also enhances a spacious feeling to the restrictive house.

The deck we plan to extend an extra 2 meters beyond the house walls in both a North-Easterly and North-Westerly direction, making
the area 7m by 7m, minus the floor space of the house (outlined in our Google sketch up). This gives the residents the option of using
the outdoor area when inside is too restricted.

The large glass doors on the north-facing curved wall add to the spacious feeling of the indoor/outdoor living experience. These will be
able to be swung back to have open living onto the deck, with the far doors having parliament hinges and the ability to swing back 180°
and latch onto the wall, where as the inner doors will swing back to latch to each other (demonstrated in floor plan). Other doors in the
house plan include the bi-folding door of the wardrobe/storage room and the bathroom door. The bathroom door is a sliding on an
equal curve to the bathroom wall, so it can slide along the inside of the wall, in nest to the hand basin. The idea of the bi-folding door is
so they can be easily drawn out to create a ‘wall’ in front of the bathroom door, so residents can go between the bathroom and the
wardrobe, without being scene behind it.

We chose louvers for all our widow sections, as they have easy control of ventilation and also causing rain not to drop thought them.
The placements of the windows were; above the bed, so ventilation can come across the bed on hot summer nights; above the kitchen
bench tops, for natural light and ventilation to come onto the kitchen work area; above the shower in the bathroom, for steam go out
and natural light to come into the bathroom; very top south corner window, for hot raised air to ventilate out of the house; and lastly
high above the kitchen shelves, for symmetry to the widow above the bed, and also to create a cross ventilation path.

Aspect and orientation were very important to our design as it evolved. We wanted to use as much natural light as possible, so we
decided to go with an entire double glazed glass wall around the northern aspect. The layout of the house was also important, as we
wanted morning sun in the kitchen dining area, and afternoon sun on the bed. We also thought that deciduous trees would also be
appropriate on the south-western wall of the house, as this would let afternoon sun in during the winter, and shade in the summer.

One of the tricky sections to our design is the bed and entertainment unit in the western corner of the house. The idea was to combine
the bed, desk and book shelf into a compact arrangement, to save on space. This ended up being a large desk, with a bookshelf along
the back wall, and a large computer monitor, which would also sever as the television in the centre. Then on top of this was a loft/bunk
styled queen sized bed. This design is shown in the hand drawings, and in our Google sketch up.

Note: Doors are not included in our Google SketchUp. They have instead been included in our hand-drawn designs.







The Cooling System—

How Does it Work?

Both our cooling and heating systems are passive designs, meaning the
house will self heat and cool, without the aid of heaters or air
conditioners. The cooling system incorporates an in-ground air capsule
beneath the house. When air flows through this, the soil’s cool and stable
climate reduces the
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Why Did We Choose This?

We reviewed several designs, but selected this one because of its minimal
carbon footprint. Using solar powered circulation, and natural cooling
and airflow, it requires solar energy to sustain the system, at little or no
running cost and minimal ongoing maintenance.
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The Heating System—

How Does it Work?

Similar to the cooling system, the heating of the house is a passive design.
This means that the house is able to trap and utilise the suns energy to
heat the house, with no on-going carbon usage. It works on the same
principal of the cooling system, but the reverse effect. In the roof area of
the house, there is an air pocket just under the roofing sheets, in the
upper part of the ceiling. This has no insulation above it, allowing the
sun’s rays hitting the roof, to heat the air inside. However bellow the air
cavity is well insulated, so

Hot air is collected in the

there is no heat transfer above ceiling cavity

when not wanted. When
this collected air is heated,
it is then able to be
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Why Did We Choose This?

This design was really quite simple, yet had not been used before. We
were really proud of the idea and its originality. It was the best option for
us because of its simplicity and also because after the initial set up, it has
a minimal running cost and next to no carbon
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The Solar Pa

We have a 1.5 Kw solar panels system on roof. On average receives
between 5 and 6 hours of sunlight per day, which will produce between 6
and 7 Kw of electricity per day. We have calculated that our electricity
consumption is 3 Kw per day as an average. Therefore we believe we are
almost producing double our energy

requirements. /—'——-
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The Rainwater Systeny

How Does it Work?

The water system that our house uses consists of a unique internal gutter, a
charged drainage line, which leads to a 1000L rainwater tank. The internal
gutter system is a original feature that makes use of the fact the roof of our
house slants to one point. This means that all of the rain that hits the roof runs
down to the curved front of the roof, which then drop into an internal gutter.
This is though circular holes in each valley of the corrugated iron, which is able
to collect all the rainwater, whilst also preventing gutter litter. This channels
the water to our rainwater tank via a charged line. The charged line is a
drainage pipe that runs from the roof, along the ground then back up and our
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Why Did We Choose This?

We chose this particular rainwater system because it made use of all the
water hitting the roof and filtered this so it could be reused in the house,
minimising town water usage. This not only conserves water but means that
the water bill is cheaper too. The curved shape of the roof, as

well as the slant also made this system |

practical, and the better choice

over our other options. LIVING ¢ |
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