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Eco Design Advice service

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

 with designers at their office

 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, Nelson and,
from 2011,
Christchurch.




What do we mean by renewable @
energy”?

Energy from renewable sources including sun, wind,
hydro, biomass

Supplies 18% of the world’s energy demand, largely
from biomass (woodfires) and hydro electricity

New renewables (photovoltaics, wind, micro-hydro,
biofuels) comprise only 3% of world supply, but rapidly
expanding

Greatest potential in homes is in electricity generation
and heating (space and water)

Basic ingredient of zero energy homes (ZEH)
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Energy prices are rising @

. The standard
residential tariff
overtook the 1500 ]
commercial tariff i /
in 1995 (post :
deregulation) and M
has doubled since %
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$24,000.00 \ Residential (Incl GST) —— Commercial (Excl. GST) Industrial (Excl. GST) |

$22,000.00

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

$16,000.00

\ next 20 years

$12,000.00

$13,394.54

 However, the current average

rate of increase in electricity
prices is 8.5%

T S « What will happen with peak oil?




. More than half of electricity use in
NZ homes is for water heating

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

Eco Design Advisor

Solid Fuel
20%

Figure i: Total energy use by fuel type



efficient lights,
eliminate
phantom power
usage

Most efficient
appliances
are five star
rated

should be energy
~ efficient and
preferably
renewable

Space heating is the
biggest chunk, so
attack it first with
insulation and good

S

Source: BRANZ HEEP project, year 10 summary
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passive solar design



New Zealand
Median Annual
Daily Global Irradiance

Mymeiday  KWhim?iday

16 4.50

4.20
3.95
3.65
3.40
" 3.10

10 2.85

Westport

Greymouth ,
Hokitika

—NIWA_—

Taihoro Nukurangi

HRISTCHURCH

50 100 200 /&

Kilometres N

Based on the 30 year period 1971 - 2000.

Copyright: NIWA 2005
Projection: New Zealand Map Grid

Disclaimer:
NIWA have prepared this map exercising all reasonable skill and care.
Nevertheless, NIWA can give no warranty that the map is free from errors,
omissions of other inaccuracies. Users of this map willrelease NIVUA
from all liability whether direct, indirect. or consequential, arising out of
the provision of this map.

WWW.Niwa.co.nz/ncc







Betore you start @

(1) Reduce demand!

 Heating and cooling: Passive solar design

e |nsulation

* Glazing

« Thermal mass

e Orientation

* Overheating control
 Biomass fuel

« Efficient hotwater system
o Efficient appliances
« Efficient lighting

(2) Find out how much you use!



Heat is absorbed winter sun
by the slab during
the dav. L]

» Distribute and store it
* Preserve it

° Manage Overheatlng ”Sk Source, EECA: www.energywise.org.nz
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short timeframe

Feed in tariffs, economies of
scale or rising electricity prices
may make affordable

Off-grid (RAPS)

Capital costs can be cheaper
than connecting to grid if more
than 1km away

Better payback than diesel
generation

PV may be used in conjunction
with wind and/or micro-hydro

Needs batteries (costly and
short-lived)




Photovoltaic

Photo=light;
voltaic=electricity

Not to be confused with
solar hot water panels

Most popular renewable for
urban and stand-alone
systems

Can be integrated into
roofing or walls

Cost approx $10k per kW to
install but long lasting (30
years)

2kW system can save 40
tonnes of CO, over 30 years



















Wind energy

Suitable for properties with
an exposed ridgeline

Need annual mean wind
speed of 4 metres/sec

Wind speed/direction in
urban areas usually not
constant

May be subject to height
restrictions in some district
plans

Noise and visual pollution
may cause neighbours to
complain

Good backup to PV (wind
when no sun)




Micro-hydro

Suitable for large properties
with a stream running from a
high point

Needs at least 10m of head

(height from intake to
turbine)

Provides a constant current,
S0 good as a base source of
power

NZ knowhow producing
lucrative export industry

Turbines from F&P Smartdrive washing
machines (Ecoinnovation)






How can | heat my water? @

Solar water heating can Solar + wethack: up to Hot water heat pump: a
provide 70% of hot water ~ 100% renewable good renewable option in
needs, assuming good some situations

solar access « EDA can help you choose

i .  Good design and installation are crucial
ECO DeﬁgV\ AdWSOV J



Flat panel system @

. Cylinder can be mounted on roof
(thermosiphon)

. Less efficient - cylinder is not as well
insulated

. Panels comprise black absorber coating
over glass collector

. Important to have frost protection (frost

plugs)



Evacuated tube system

Cylinder normally located inside

Requires water pump

More efficient than flat panels

Easier to replace tubes than whole panels
Frost protection can be drain back




Efficient lighting N

. Average house spends $250 a year on
lighting

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

. LEDs (light emitting diodes) more efficient
again -- replace halogens for task lighting,
last longer

. Don’t put in downlights — reduces ceiling
Insulation efficiency

. Energy saver halogens available for dimmers

. Dispose of CFL bulbs safely (small mercury
content)



LED lighting N

Philips



The problem with downlights... @



Down  lights @

Downlights are little chimneys

All downlights (even CA type) have a ventilation
opening

They allow heat and moisture to flow up

and dirt and drafts flow down

Consumer test quantifies heat loss
(consumer.org.nz)

We recommend avoiding them



Economics — Simple paybacks are @
not persuasive

Technology Simple Payback
Double Glazing 15 years
Solar Water 10-20 years
PV 30 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




Resale value

Australian experience

House Price Premium for Energy Efficiency

$340k
$320k
$300k

$280k - m
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$180k

$160k
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Energy Stars

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)

Modelling the relationship of energy efficiency att ributes to house price: the case
of detached houses sold in the Australian Capital T erritory in 2005 and 2006
Franklin Soriano, Analytical Services Branch, Austr 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

Q



Costs

o Government subsidies
o Feed-in tariffs
e Qross vs nett



Homestar rating scheme

Free online tool

Gives rating to hidden
features for resale
comparison

In Australia, every
extra star adds A$12k
to home value

Eco Advisor can help
assess

Backed by industry

Real estate agents
and banks coming
alongside



It’s not just a cost question...

Payback only a third of the story --

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

“Reduce floor area by 15m2. Save $35k and install
3.5kW of PV.”

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







The Three Kings house @



The Three Kings house @
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The Three Kings house @






For more information @

Auckland Council

Eco Design Advisors:

Eion Scott, Fred Braxton
Freephone: 0508 326 337
www.aucklandcouncil.govt.nz

For EDAs outside Auckland:
www.ecodesignadvisor.org.nz



