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Basic house modules assembled – pre-cladding
Construction process Wellington 2011
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From prototype to production

BEYOND THE HOUSE

INTRODUCTION – Point of departure

PROTOTYPE – A net zero energy bach

PRODUCTION – Learning from the construction & transportation of the First Light house

WHERE TO FROM HERE
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From prototype to production

This is NZ

production

production







From prototype?to production

What are we building?



From prototype?to production

1940-60 State houses



1970’s un-insulated houses

From prototype?to production



Today
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Today
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Today

From prototype?to production



Do we have the prototype right?



28% of New Zealand homes, the average 

indoor air temperature is below the healthy 

minimum (16°C) recommended by the World 

Health Organisation



Totay

From prototype?to production
New Zealand 

Homes are Cold 

Damp and 

Unhealthy…



…and waste energy



1/3rd of all electricity consumed

Residential homes



20% of CO2 emissions

Residential homes



Residential homes

Where we need to be



Average Electricity 

Consumption

for New Zealand homes 

has remained constant 

for more than 30 years!



C’mon NZ

We can do better!



Building the Home of Tomorrow



The Kiwi Bach

Traditional

Low Performance

Piecemeal Construction

Energy Inefficient



The Kiwi Bach

Traditional

Low Performance

Piecemeal Construction

Energy Inefficient

The Solar Decathlon

Competitive

High Performance

Transportation and Prefabrication

Energy Conservation

Energy Generation

International





1 – Focusing on social interaction

2 – Reconnecting with the landscape

3 – Humanising technologies











The First Light House – A net zero energy bach





The average NZ home consumes 11,410kWh of electricity per year



The First Light house consumes 3226kWh per year

All of which is generated with PV solar panels on the roof





World Health 

organisation

18-24oC

Solar Decathlon

21.7-24.4oC



Washington DC Wellington







Tauranga Wellington



Tauranga Wellington



Queenstown Nelson



Insulation

Thermal Mass

Glazing, Skylight & Shading

Ventilation

Air tightness

Thermal modeling

Why leave the design of our buildings up to chance?



Insulation

Ventilation

Air tightness

The fundamentals of building performance



Any proposed changes to the Building Code 

requirements will not result in less energy use 

or fewer carbon emissions unless they focus 

directly on total energy use, not only on energy 

efficiency. Such regulations also need to be 

strictly enforced.



Thermal resistance of building envelope

Building 

Element

Construction 

R-value 

(m2.°C/W)

Construction 

R-value 

(m2.°C/W)

Construction 

R-value 

(m2.°C/W)

Construction 

R-value 

(m2.°C/W)

FL House FL Home Zone 1 & 2 Zone 3

Roof  6.48 4.2 2.9 3.3

Wall  5.77 3.2 1.9 2.0

Concrete 

Floor 
5.46 1.3 1.3

Timber Floor  5.88 2.6 1.3 1.3

Glazing 1.11 1 0.26 0.26

Door  -

Skylight 1.11 0.26 0.31





Winter day Winter Night

Thermal mass

Optimizing the efficiency of the building envelope





Thermal mass

Optimizing the efficiency of the building envelope



Glazing

Type of glass & Frame (Timber versus aluminium)





NZBC H1.3.3
Air tightness











Calculation Methods

WUFI

computer-assisted 

[dynamic] simulation 

program for heat and 

humidity transport 
(Fraunhofer, Germany)

- real climatic data

- inside and outside temperature

- inside and outside humidity

- light absorption

- moisture storage capability

- capillary action



Any proposed changes to the Building Code 

requirements will not result in less energy use 

or fewer carbon emissions unless they focus 

directly on total energy use, not only on energy 

efficiency. Such regulations also need to be 

strictly enforced.



Blower door testing will identify the 

amount of air leakage occurring in 

the building.

More importantly, it will provide 

insight as to whether or not a 

building has a sufficient air barrier.



Energy use

Using technology to help reduce our energy consumption



Heating & Cooling



Hot Water







Appliances - Drying cupboard





Energy generation





Net zero energy housing

Reducing our energy use to optimize our energy generation

- Designing with climate in mind to reduce our energy consumption

- Use thermal modeling to test building performance during the design phase

and create an optimal thermal envelope

- Using basic technology to improve energy efficiency

- Test building to ensure it meets minimum standards

- Reducing energy use in day to day lives

- Generating the power using PV’s



From prototype to production



Modular versus panelised

Learning from the construction of the Meridian First Light House





• CONSTRAINED BY TRANSPORTATION REQUIREMENTS

• 7 DAY ASSEMBLY TIMEFRAME

• MODULAR

• PREFABRICATED



• 5 EQUAL MODULES

• ‘FLAT PACKED’ CENTRAL MODULE

• 2x 40’ FLAT RACKS

• 1x 20’ FLAT RACK

• 3x 40’ HI CUBE CONTAINERS





TYPICAL MODULE
STANDARDISED

Modular



1. ROOF

2. WALL

2. WALL & WINDOW

3. FLOOR

EXPLODED MODULE
PREFABRICATED

Panelised 



Ferndale Joinery roof construction showing tapered gutter detail



Ferndale Joinery – roof construction



WALLS



Walls being constructed as panels at Carters prenail plant



FLEXUS CONCRETE AND LVL COMPOSITE FLOORS

Installing Ecoinsulation wool to underside of floor panel

• 50mm THERMAL MASS

• LVL JOISTS

• RESISTANCE TO CRACKING

• 5.4m SPAN



Panels erected into modules



Basic house modules assembled – pre-cladding
Construction process Wellington 2011







Hybrid construction

Precision engineered in a factory



Factory Built



Panels



Pods



Hybrid prefabrication



Whakahoro Eco Lodge



















Where to from here?



Lets create a new generation of  NZ homes 

where energy efficiency and contemporary living 

are brought together to create a place that is 

both sympathetic to the environment and tuned 

to our way of life - for future generations to enjoy



What are we waiting for?

Information & resources?

Experience & expertise?

Innovation & improvement?

Government?



Whatever it is we are not going to get there 

without working together…






