Eco engineering and modelling
The eco engineering and modelling for the home was completed by Paula Hugens and
Denise Henkenhaf from eZED in Queenstown. Paula and Denise worked closely with S3
Architects during the design stage to check details as they were being incorporated into
the build, which is more efficient than re-designing an existing set of plans. Extensive
modelling and documentation was completed for Passive House certification, as well
as for Homestar thermal requirements. Paula and Denise have released a paper on the
process of designing this home which is publicly available. Site surveying was completed
by Envivo.

Key Benefits
 Modelling the house before construction allows for accurate prediction of
performance.
 Collaboration between architect and eco-engineer saves time and resources.
 This home’s total energy usage is around 70-80% lower than a traditional build.
 The home maintains at least 20°C year-round, ensuring a healthy and
comfortable home.

Thanks to the support of Westpac

Floor system
While concrete slabs provide a stable building surface in many applications, they also
present challenges when building an energy-efficient house. Significant heat loss can
occur in an uninsulated slab, and up to 80% of this total heat loss can occur through
the perimeter. This house uses an innovative way to help avoid this thermal bridging
and subsequent heat loss. In this case, the slab was laid on the ground using Firth
ECO labelled concrete and insulation was completed above. A nib was formed around
the perimeter to allow room for a false floor. Hilti fastenings were used to secure the
bottom plate through the nib into the main slab. The nib was insulated with strips of
XPS insulation to reduce thermal bridging. A Batten and Cradle flooring system was
installed, with cradles made from recycled car tyres supporting the timber battens.
As the slab was dry by installation, R2.8 Earthwool® glasswool was used, otherwise
DriTherm masonry insulation would have been appropriate. The top of the system is
James Hardie Secura flooring, covered with either tiles from Tile Warehouse or bamboo
flooring from Plantation.

Key Benefits





Rubber cradles provide insulative, ergonomic and acoustic benefits.
Services such as wiring and plumbing are run through the false floor.
Insulation on the inside of the building envelope is easier to control.
Firth ECO labelled concrete includes 15% non-kiln material (lime and fly ash)
and has less environmental impact.

Thanks to the support of Westpac

Wall system
The exterior walls of the home have been specially designed by S3 Architects and eZED to
minimise thermal bridging. Additional 50mm horizontal timber battens run at right angles
to the vertical studs, creating a second wall cavity. Within this, additional Earthwool®
glasswool insulation has been installed, as well as any necessary services. The interior
wall structure is surfaced with Intello, a vapour check and airtightness membrane
which controls the flow of moisture through the building envelope. Internal linings, such
as Villaboard®, finish the interior of the system. A rigid air-barrier, James Hardie RAB
Board®, on the outside of the system provides additional bracing and weather tightness.
The striking exterior is clad in Linea® weatherboard and Stria® panels.

Key Benefits
 Horizontal battens and extra insulation reduce thermal bridging.
 Airtightness membrane controls air and moisture flow through the
building envelope.
 Good design minimises thermal bridging.
 Services can be run in the internal cavity without disturbing the primary layer
of insulation.

Thanks to the support of Westpac

Ceiling / roof system
The roof of the home is of skillion (flat) design, with no open loft. With just 10 pieces of
Colorsteel MAX longrun from Dimond covering the entire home, the design is not only
efficient for construction but also excellent for harvesting water. I-Beams, with low thermal
conductivity, are spaced at 900mm centres and are filled with R5.2 210mm Earthwool®
glasswool insulation. pro clima SOLITEX EXTASANA roof membrane has been used
as the protective layer under the steel. SOLITEX EXTASANA is highly wind and water
resistant, but “diffusion open” on the inside giving it the ability to freely transport water
from the inside of the roof cavity to the outside.

Key Benefits
 Right Now Roofing were able to install the roof in around one day.
 I-Beams are light and strong, and allow for large amounts of insulation.
 Earthwool glasswool is naturally brown, and contains no added phenols,
formaldehyde, acrylics or artificial colours.
 Design of roof allows for efficient water harvesting.

Thanks to the support of Westpac

Kitchen & scullery
The kitchen, scullery, laundry and cupboards were manufactured and installed by Tang
Ming Kitchens in East Tamaki. Sinks and tapware are by Villeroy & Boch and Grohe.
A Grohe “Red” instant hot water system is installed in the Butler’s sink. Kitchen hardware
is by Hafele, including a ‘magic corner’ to the left of the Fisher and Paykel oven.
An induction cooktop has been selected to eliminate the need for fossil fuels while
still providing excellent cooking performance. An Evolution 2000 Insinkerator has been
installed to take food scraps and bones that cannot be composted in the worm farm. In
order to maintain the airtight envelope, the Baumatic rangehood does not vent outside,
but instead uses grease and carbon filters to clean and recirculate air while cooking.
A highly efficient BOSCH integrated dishwasher is Water Rated 4.5 stars and has a
4-star Energy Rating. Benchtops are Caeserstone “Atlantic Salt” from Laminex.
Water pipes are by Buteline.

Key Benefits
 Recirculating rangehood avoids breaking airtight envelope and keeps grease
from entering ventilation system.
 Induction hob cooks as well as or better than gas.
 Whisper quiet waste disposal and dishwasher, as well as soft-close drawers
and cupboards, help reduce “noise pollution” in the main area.
 Highly water efficient dishwasher and taps reduces demand on water tanks.

Thanks to the support of Westpac

Laundry
The laundry has been fitted with a Krushr trash compactor from Parex Industries.
The compactor reduces the size of recycling for the Council bin which gets collected
fortnightly, and assists with consolidation of general waste. The 5-star WELS goose
neck tap by Grohe has been fitted into a Villeroy & Boch ceramic butler’s sink.
The BOSCH washing machine is both power and water efficient with a 4-star Energy
Rating and a 5-star Water Rating. In order to maintain the airtightness of the house,
a heat pump condensor dryer has been fitted because it does not require external
ventilation. It is also significantly more efficient than a tradiional dryer, with an amazing
6-star Energy Rating. Water from the clothes is condensed into a holding tank which can
be used for watering the garden. Tiles are supplied by Tile Warehouse.

Key Benefits
 Trash compactor reduces waste size for kerbside collection.
 Water efficient tapware and dishwasher to conserve water.
 Highly efficient washing machine saves water and automatic dosing from a
reservoir saves detergent.
 Condensor dryer does not need venting to outside, maintaining the
airtight envelope.

Thanks to the support of Westpac

External Doors and Windows (Joinery)
The PVC joinery was specifically selected to meet the strict airtightness levels for Passive
House certification. The surface temperature of the windows will maintain at least 17
degrees, even if the temperature drops to -3 degrees. The windows feature a Europeanstyle operation of “tilt and turn”, allowing the windows to be left in a secure open position,
even when it is raining or the house is unattended.

Key Benefits





PVC joinery with a foil coating on the outside for extra protection.
6 air chambers inside the deep profiles provide exceptional performance.
Triple glazed glass, with glass spacers, low-e coatings, and argon filler.
Glazing U-Value is no less than 1.3.

Thanks to the support of Westpac

Shading
To protect the home from overheating, the large northern and western windows have
been set back under the eaves. This reduces the impact of the hot summer sun on the
home. A fin has been placed outside the master bedroom and timber louvres above
the lofted kitchen area to allow ambient light, but protect from direct evening sun.
The pergola on the western side of the house also filters light through the large
french doors.

Key Benefits





Allows for solar gains during winter when the sun is lower.
Protects the home from over-heating during summer months.
Still allows for ambient light to enter the home.
Pergola filters western sun.

Thanks to the support of Westpac

Pergola
The pergola is built on the western side of the house, to provide good indoor-outdoor
flow as well as a covered seating and BBQ area. It also collects precious additional
rainwater, feeding into the 50,000 litres of underground water storage.

Key Benefits





Provides some shading against the hot western sun.
Cuts out 99.9% of UV light, making it safe for kids to play.
Installed with anti-noise tape to reduce expansion & contraction creaking.
Collects water for the water tanks and protects a secondary clothesline.

Thanks to the support of Westpac

Mechanical ventilation
The home is classed as ‘airtight’, and has been tested at 0.45 air changes per hour (at
50 pascals), under the 0.60 threshold for Passive House certification. In order to ensure
fresh air supply, a balanced ventilation system has been installed that changes the air in
the living areas once every three hours, and more frequently in bathrooms and laundry.
The fan has three levels and is normally set to “2”, with boost buttons in bathrooms to
increase to “3”, when required. A heat exchanger recycles energy produced inside the
home from sources such as appliances, hot showers and body heat and recirculates it
back through the home. This function can be by-passed at a user-selected temperature,
allowing the unit to dump excess heat.

Key Benefits
 Removes dust or toxins left over from construction.
 Provides continual supply of fresh air from outside the home with negligable
power usage (~75W).
 Heat exchanger helps maintain comfortable air temperature, with bypass
option helping to curb overheating.

Thanks to the support of Westpac

Photovoltaic Electricity Generation
The home is installed with 32 x 250W CSUN photovoltaic panels, which equates to
an 8kW system. The panels feed into two Kako Powador inverters located in the plant
room upstairs, which convert DC to AC power. The heat generated in this process
can either help to heat the home, or be dumped outside by the mechanical ventilation.
The PV system has been designed to generate more power than the home consumes.
The system is grid-tied, meaning surplus power is sold wholesale to the power company
during the day, and purchased back at retail at night.

Key Benefits





PV is ideal once the primary energy demand of the home is reduced.
10 year material warranty, and 25 year linear power output warranty.
Passes salt mist corrosion testing.
Monocrystaline as opposed to polycrystaline panels perform better when hot.

Thanks to the support of Westpac

Paint
The outside of the house is painted in Dulux Grey Friars and Appliance White, with
features in Red Jacks and Port Ohope. On the inside, Lyttleton Half and Quarter were
used on most walls, with Smuggler’s Cove used in the girl’s bedroom. Ceilings, doors
and joinery are in Okarito. External aluminium flashings are Gull Grey and Glenbrook.
All of the Dulux paints used in the house have Environmental Choice certification.

Key Benefits
 Low VOC paint to avoid unecessary chemicals being released into home.
 Dulux Wash & Wear Kitchen & Bathroom has a 10 year gaurantee against
mould growth.
 Doors and trim were painted in Dulux Aquanamel, a durable water-based
acrylic enamel.
 Dulux Duratec powder coating was used for the external aluminium flashings.

Thanks to the support of Westpac

Insulation
In order to meet strict Passive House thresholds, high levels of insulation were used in the
home. The walls consist of a dual R2.8+R1.4 Earthwool® glasswool. The southern wall
consists of R2.8+R1.4+R1.4. The floor utilise R2.8 Earthwool glasswool, and the ceiling
R5.2. For acoustic benefits, R4.1 was installed in the midfloor, R2.2 in most internal walls,
and R2.6 was strapped underneath the stairs.

Key Benefits
 High levels of insulation contribute to the home not falling below 20°C all year
with no additional heating.
 Earthwool glasswool is naturally brown, and contains no added phenols,
formaldehyde, acrylics or artificial colours.
 The ‘super-soft’ feel of Earthwool glasswool with ECOSE technology makes it
an extraordinarily soft and easy to install product.
 A major benefit of Earthwool glasswool is its ability to compress and ‘bounce
back’ when unpacked.

Thanks to the support of Westpac

Lighting
All lighting inside and outside the home are LED by Philips. LED lights consume less
energy than incadescant and CFLs, and last a great deal longer. Not all the lights need
to be on at the same time, and different groupings have been used to create different
atmospheres. Security is increased by having outdoor lights around the outside of the
home on movement sensors.

Key Benefits
 LED’s can save up to 80% of the electricity used by incadescant bulbs and
50% of fluroescent.
 The operational life of LED’s is up to 40 times longer than traditional lighting.
 LED’s don’t contain any hazardous materials.
 Many lights in this house can be adjusted to cool or warm white.

Thanks to the support of Westpac

Central vacuum system
This central vacuum system, in conjunction with hard floor coverings, ensure a low dust
environment for asthma or allergy sufferers. The system has been set up with three wall
inlets, as well as a dust-pan collector in the kitchen. The location of the unit in the garage
also allows for easy cleaning of vehicle interiors.

Key Benefits





Removes 100% of contacted dust and dirt from living rooms.
Low energy consumption meets European standards.
Contains a self cleaning filter, removing the need for bags.
Meets Europeans standards for recyclable materials.

Thanks to the support of Westpac

Electric car
The home features a plug-in hybrid electric car (PHEV) provided by Mitsubishi.
The car will travel around 30-35 kilometres on its battery charge, and then convert over
to hybrid operation. Charges during the day utilise self-generated electricity, while night
charges will be offset by surplus daytime generation.

Key Benefits





Fuel economy of 1.9L/100km.
The car can be charged from a normal 10 amp socket if needed.
No compromise with space, or 4x4 capability.
Is charged with self-generated electricity.

Thanks to the support of Westpac

Car charging station
This home has been fitted with a permanent Juicepoint car charging station.
The charger can charge a wide range of EV’s (electric vehicles). Due to it’s 32 amp feed
(versus a standard 10 amp socket) the charger significantly improves charging times.
Charges during the day utilise self-generated electricity, while night charges will be offset
by surplus daytime generation.

Key Benefits





Reduced charging time with large 32 amp feed.
Automatically communicates to the electric vehicle before charging.
Can be set up to charge during sunshine hours, or off peak.
Weatherproof, and can be installed inside or outside.

Thanks to the support of Westpac

Internal doors
The main internal doors in the home are over-height at 2.4 metres. All doors are
solid core in order to reduce sound transmission and for durability. Cavity sliders and
bi-folding wardrobe doors have been used extensively to increase usable floor space in
the home. Door handles are Lockwood velocity 63mm, “Hakea” lever action in a satin
chrome finish.

Key Benefits





Solid core doors reduce sound transmission.
Durable against knocks.
Cavity sliders and bi-folds increase usable floor space.
Air gaps between doors and hard flooring assists in mechanical ventilation
air-flow.

Thanks to the support of Westpac

AutoMower
To reduce dependency on fossil fuels, a Husqvarna AutoMower has been installed
which charges off electricity generated by the Photovoltaic panels. The unit can cover
up to 500m2, and edges and the verge are maintained with an electric trimmer and a
hand-push mower.

Key Benefits





Keeps lawns at a constant length.
No need to refil petrol tanks from gas stations.
Charged with self-generated electricity.
Mulches cut grass back into the lawn.

Thanks to the support of Westpac

Main bathroom and toilet
As the home harvests and stores its own water, efficient tapware is important.
The bathroom features furniture and fittings from Villeroy & Boch and Grohe. The basin
taps are rated at 5 stars (5 L/min), the toilet at 3 stars (6/3 Litres per flush), and the
Grohe Icon slide shower at 5 stars (5L/min). Tiles are supplied by Tile Warehouse.

Key Benefits





Water conserving tapware.
Water conserving, dual-flush toilet.
In-wall cistern reduces cleaning.
No extractor fan to outside. Replaced with a boost button for the balanced
ventilation system.

Thanks to the support of Westpac

Ensuite
The ensuite features furniture and fittings from Villeroy and Boch and Grohe. As the
home harvests and stores its own water, efficient tapware is important. The basin taps
are rated at 5 stars (5 L/min), the toilet at 3 stars (6/3 Litres per flush), and the Grohe
Icon slide shower at 5 stars (5 L/min). The drench shower rose has been modified with
a flow-restrictor to limit flow rate to below 9L/min. Tiles are supplied by Tile Warehouse.

Key Benefits





Water conserving tapware.
Water conserving, dual-flush toilet.
In-wall cistern reduces cleaning.
No extractor fan to outside. Replaced with a boost button for the balanced
ventilation system.

Thanks to the support of Westpac

Insulated garage door
Insulated garage doors help to maintain a more even temperature in the garage.
This garage door is north facing, and a traditional metal-skinned garage door would
generate excessive heat. The foam core absorbs noise during operation.

Key Benefits





Quieter due to sound absorbing panels.
Avoids heat gains from northerly aspect.
Seals around outside reduce heat transfer and dust.
Can be used in standard homes to reduce heat loss.

Thanks to the support of Westpac

Engineered wood
This home utilises engineered wood for many structural components of the house,
reducing the need for steel beams and heavy solid timber. Engineered wood is a
composite wood product manufactured by binding veneers of timber together. The main
roof of the house is constructed with LP SolidStart I-Beams, spaced at 900mm centres
and measuring over 7 metres wide. They are light enough to be lifted into place by one
person. The garage roof is built with I-Built 90, which are laminated veneer lumber (LVL)
beams able to take the weight of a green roof, or a floating tile system as installed.

Key Benefits





Lighter than steel beams and with less carbon footprint.
The webs in I-Beams can have large holes drilled for services.
I-Beams have a thin OSB web, reducing thermal bridging.
Engineered wood is more efficient than sawmilling solid long beams from logs.

Thanks to the support of Westpac

Tough plans
These are the original set of plans which were used on the construction site for 11 months.
They are tear-proof and water-proof ensuring that tradesmen always had a set available
even in wet conditions.

Key Benefits





Tear proof.
Waterproof.
Can still be written on.
Saves money and resouces by avoiding reprinting.

Thanks to the support of Westpac

Native plantings & landscaping
Extensive native plantings covering over 25% of the section have been sponsored by
Ray White Lighthouse. These include vines for the pergola, hedging, large trees, and
ground covers. Certain varieties such as Kakabeak, Kowhai and numerous flaxes have
been selected to support native bee and bird life. The site is 90% permeable, with the
assistance of Firth Enviropavers used in the driveway and paths. High site permeability
reduces pressure on stormwater systems. Firth Keystone Country Manor blocks were
used for the low retaining walls.

Key Benefits





Flowering trees and flax will promote native bird and bee life.
Firth Enviropavers have high permeability.
Ground covers will spread over unproductive areas.
Potentially unstable and unproductive area over water tanks has been covered
with raised-bed vegetable gardens.

Thanks to the support of Westpac

Food producing plants
Extensive food producing plants have been set around the property, including an
“urban orchard”. These include hedging, vegetable gardens, stand-alone trees, vines as
well as a greenhouse. Fruit trees and vines include Fig, Plum, Apple, Orange, Lime, Lemon,
Mandarin, Feijoa, Grapefruit, Boysenberry, Grape, Guavas, Mulberries, Persimmon and
Tamarillos. Vegetable and herb gardens are planted according to the season.

Key Benefits





Greenhouse for tomatoes and raising seeds.
Raised bed vegetable gardens are efficient to work from.
Unproductive land above the water tanks is turned into garden.
Diverse variety of fruit and vegetables reduces reliance on shops.

Thanks to the support of Westpac

Hot water heat pump
Hot water for the home is produced by this EcoSpring hot water heat pump by
Parex Industries. With its large 300 Litre capacity and fast recovery time, this unit
easily accommodates the demands of a family home. A smaller 190 Litre version
is also available. It features a duplux stainless steel cylinder and a 5 year warranty.
It can be installed outside with an additional rain cover. Inside installation requires
additional ducting.

Key Benefits





Effective use of space, no cupboard required inside.
Highly efficient, can save up to 70% of normal operating costs.
24 timer can match local energy production for optimum efficiency.
In a standard home payback is between 2-4 years.

Thanks to the support of Westpac

