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Eco Design Advice Service

We can spend up to two hours FREE per project:
e With homeowners on site

e with designers at their office

o with suppliers and researchers

« educating the public

EDAs at a New
Plymouth off grid
home: the service is
now available in
Auckland, Hamilton,
Tauranga, Western
Bay of Plenty, Kapiti,
Hutt, Wellington,
Nelson and, from
2011, Christchurch.
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Why build sustainably?

Sustainable buildings:

e consume fewer resources
e are more energy efficient
e use less water

e cause less pollution

e create less waste

e are better for native plants and
wildlife

 make healthier and happier homes
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Resource Issues

e Site selection

* Vegetation control

o Stormwater
 Rainwater collection

e Excavation/landscaping
o Septic tanks

e Green roofs

e Solar hot water
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Energy prices are rising

 The standard
residential tariff
overtook the
commercial tariff in
1995 (post
deregulation) and
has doubled since
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Ministry of Economic Development http/iwww.med.g ovt.nz/templates/StandardSummary 7133.aspx

Residential (Incl GST) —— Commercial (Excl. GST)

Industrial (Excl. GST) \

« At 3% inflation, household
energy bills set to double again in
next 20 years

« However, the current average

$13,394.54

— semess rate of increase in electricity

$2,390.00

prices is 8.5%
* What will happen with peak oil?



Good design

It's about making sensible
choices, such as:

e Selecting a site with
good sun

 Insulating your home so
It stays warm in winter

* Choosing materials that &
don’t use or emit harmful g
chemicals

e Thinking ahead so your
building meets future
needs
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A new Eco home

e Passive solar design
 Thermal mass

Eco Design Advisor

High levels of insulation
Energy saver lighting
Open plan living areas

Solar and rainwater
collection

4 Olympic Place, New Lynn
(now offices of EcoMatters,
can be visited weekdays and
Saturday mornings)



Household energy use

* More than half of electricity use
iIn NZ homes is for water heating

 Average home uses 22 kWh a day
« Energy efficient home uses 5kWh

e Consider gas for cooking, wood iy
for heating, 5+ star fridges,
washing machines, dishwashers

Solid Fuel
20%

Figure i: Total energy use by fuel type

Source: HEEP project, year 10 summary, BRANZ
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Four principles of passive design
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e Collect free heat
e Distribute and store it
e Preserve it
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Heat is absorbed winter sun
by the slab during
the dav.
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Use site advantages

 Plan building earthworks to e |
take advantage of natural ‘
features

e Plant trees which provide
shade in summer, but which
allow sun in winter

 Minimise concrete surfaces
and maximise grass and
trees

e Channel cooling summer
breezes to the house

,,,,

planting
Source: www.level.co.nz
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How do we stop heat leak?

Passive solar
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Wall and ceiling insulation

concrete slab

50 mm polystyrene

extruded

R = 2.3 m2K/W (75% polystyrene
improvement over base case) |
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How can we measure insulation?

www.design-navigator.co.nz
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How Is energy used in NZ

Use energy
efficient lights,
eliminate

phantom power ———

usage

Most efficient
appliances
are five star
rated
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houses?

Water heating
should be energy
efficient and
preferably
renewable

Space heating is the
biggest chunk, so

¥~ attack it first with

Source: BRANZ HEEP project, year 10 summary

insulation and good
passive solar design



Reduce heat loss

1. Fill gaps in your ceiling insulation

2. Install draught stoppers around
windows and doors

3. Close off unwanted pet flaps
4. Close off open fireplaces

5. Close windows and curtains
around sunset

6. Close doors between heated and
unheated areas

7. Keep a blanket handy and save
putting on a heater

8. Keep any electrical heating on
thermostat control

9. Put compact fluorescent bulbs in
the light fittings you use the
most.
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CURTAINS AND BLINDS
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Passive ventilation

o Use wind effect — cross ventilation between window openings
(no more than 15m apart and other conditions as below)

* In multi-storey houses, use stack effect — utilising stairwell
and window openings in each floor
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Ventilation strategy

« Extract moisture from bathrooms and kitchens

« Damp proof the underfloor space

* Insulate and heat the rooms to 18C

e Open the windows during warm winter days

« Consider active ventilation systems as a last resort
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Monitor temperature and energy

. Monitor ‘take back’ by
measuring the internal
environment as well as
energy savings

. A thermo-hygrometer
records the current, highest
and lowest daily reading of
temperature and humidity

. Other controllers can
monitor electricity use and
download wirelessly to
computers
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Warm & Healthy Homes?

* 45% of NZ homes have dampness &
20% mildew. They are often cold and
badly ventilated

e Cold and mould are linked to colds,
asthma, arthritis...

 Pre-1978 insulation was thin, so time
to top it up

e Subsidies available for pre-2000
houses
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Government funding

« ENERGYWISE™ funding is available:

— a grant of one third of the cost of insulation and other energy efficiency
improvements, up to a maximum of $1,300 (incl GST)

e NoO Income test — available to all homes built before 1
January 2000.

 Includes:

— energy audit
— insulation (ceiling, under-floor, and hot water cylinder insulation)

— other energy efficiency measures (pipe lagging, low flow shower heads,
efficient lights)

* Once fully insulated, qualify for an additional $500
subsidy for clean heat (heat pumps, modern wood and
wood pellet burners or flued gas heaters)
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Insulation Materials

Wool insulation
Description: Sheep wool or blend
Pros: Natural; NZ made; Sustainable

Cons: May contain pesticides; Natural
material may have more performance
variability

Polystyrene

Description: Rigid board made of virgin
or recycled polystyrene

Pros: Rigid; Easy to cut into a range of
shapes and thicknesses.

Cons: May not shape well to old framing

Glass and mineral wools

Description: Fibres made in rolls or
panels

Pros: Cost effective

Cons: lItchy to install

Eco Design Advisor

Paper based (cellulosic)
insulation

Description: Blown in cellulose, sometime
stabilised (walls)

Pros: NZ made; sustainable if sourced from
sustainable sources; No gaps.

Cons: Settling?; QA during installation

Polyester

Description: Synthetic material based on
petrochemicals.

Pros: Comes in blankets and segments; Easy
to handle

Cons: Cost

Reflective

Description: Used as outer layer, sometimes
with other insulation bonded between.

Pros: Effective as a radiant heat barrier and
as a moisture/vapour barrier.

Cons: Low efficiency (R1); Use only under
floors; Needs air gap; Subject to damage



Heat loss — installation quality

poorly installed
Insulation!
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Heat loss — installation quality

T~
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Energy saver lights

Average house spends $250 a year on
lighting

Switching to compact fluorescent
lamps (CFLs) will save around $150

LEDs (light emitting diodes) replace
halogens for task lighting — less heat,
less power, last longer

Don’t put in downlights, esp halogen —
reduces ceiling insulation efficiency

Energy saver halogens available for
dimmers and chandeliers

Dispose of CFL light bulbs safely
(mercury content)



The problem with downlights...
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Energy: space heating

Heat pumps
* Pro — highly efficient; easy
to control

 Con —reliance/pressure on
national grid if used for
cooling in summer

 Need good quality

Solid fuel heaters

 Pro - greenhouse gas neutral, wood
possibly freely available

e Con - older burners and open fires a
major cause of winter air pollution;
difficult to control

Pellet fire — low emission * Need to meet Nat|0na| EmISSIOn
solid fuel burner Standards (highly efficient, low emission)
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Comparing heating fuels

Hourly heating costs by heater size and fuel type

Gas central heat (15kW)

Diesel central heat (15kW)

Pellet central heat (15kW)

Heatpump central heat (15kW)

Flued gas (8.2kW) |

Logburner (14kW)

Heatpump wall (8.6kW)

Pellet fire (5kW)

Heatpump floor (3.4kW)

1]

$0.00 $0.50 $1.00 $1.50 $2.00

Source: Community Energy Action www.cea.co.nz

$2.50
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Calculating heating load — ALF3.2

Fco Des',gv\ Advisor www.branz.co.nz
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Appliance labels
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McMansions

The average NZ house size has nearly doubled in 50 years,
but occupancy has reduced

Average new-dwelling size and
occupancy (2005: 205m?) BRANZ: Build 109
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Downsizing your order

e |s this room needed?

 How big does it need
to be?

e Canitbe
multipurpose? What
will it cost to heat?

e What will it cost to
clean?

e Where will you be in
10 years?
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Simple paybacks are not enough

Technology Simple Payback
Double Glazing 15 years
Solar Water 10-20 years
Super Insulation (2 x NZBC) 20 years
Heat Pumps S years
Passive Design 0-20 years
Low Flow Showers 0.5 years
6 Star Fridge 15 years
Energy Efficient Lights 6| months
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Energy stars

Modelling the relationship of energy efficiency att
of detached houses sold in the Australian Capital T
Fco Des}ﬁrdﬁ@m&oriano, Analytical Services Branch, Austr

Resale value

Australian experience
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House Price Premium for Energy Efficiency
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For every Energy Star awarded, there is
a $12,000 increase in house value

(Example, four star house is worth
A$36,000 more than 1 star)

Value

ributes to house price: the case
erritory in 2005 and 2006
alian Bureau of Statistics



Resale value
US experience

Fuel bills

Value

For every $1 reduction in annual fuel bill,
property values increase by $20-$24
(Example: With $2000 annual energy savings,
value of house increases by US$40-48,000)

2007 Study by the US Environmental Protection Agenc  y and the National
] ] Renewable Energy Laboratory
Eco Design Advisor



Resale value
In New Zealand?

Home Star tool in final phase
of piloting

Gives credit to renewable
energy systems

Backed by NZ Green
Building Council, BRANZ
and Beacon Pathway (in turn
backed by Fletcher Building,
NZ Steel, Scion, Waitakere
CQO)

How will real estate industry,
banks and insurance
companies respond?

Will the Government
institute FITs or similar

Feo Des}yﬂfémiws?



It's not a Cost Question...

If the customer asks the payback question...

‘It has a better payback than the electric garage door
opener, the granite kitchen bench top, etc. and it
Improves living quality much more.”

e “Trade off 15m2 floor area. Saves $35k.”

e Turn the payback question around: 3% return on
Investment, 3% future proofing for electricity prices, 3%
physical and mental health = 9% ROI
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For more information

Eion Scott (09) 3539048
Fred Braxton (09) 3010101
www.aucklandcouncil.govt.nz

For EDAs outside Auckland:
www.ecodesignadvisor.org.nz
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Sustainable Living Programme

Provides classes, information
and tips on:

* energy and building

 water and waste

e composting and gardening

» shopping and transport

* resilience to emergencies and
transition to low carbon future

www.sustainableliving.org.nz

Eco Design Advisor



