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5 New Zealand Building Code requirements
Chapter 5: NZ Building Code Requirements
Determining Insulation Values
The first step in checking a house for compliance with the
Building Code is to determine the insulation values for the
various building elements. The insulation value is expressed
as a thermal resistance, which is a measure of how efficient
each element is in resisting the flow of heat. These thermal
resistances are known as R-values. The greater the R-value,
the better the resistance to heat flow (better insulation value). 
The R-value of a building component is essentially a
combination of the R-values of the individual elements that
make up that component. There is also a surface effect, both
internally and externally, which adds a small amount to the
overall R-value. For example, adding the R-value of a
concrete masonry wall, the R-value of the insulation attached
to that wall, and the R-values for the surface effects, gives an
overall component R-value for the wall. 
This simple calculation becomes more complicated when the
layers are not continuous. When there is thermal bridging, as
with a timber-framed wall for example, calculations are
required to allow for this bridging effect. NZS 4214:2006
Methods of Determining the Total Thermal Resistances of Parts
of Buildings details the calculation methods and provides
R-values for a wide range of generic building materials. 
Commercial suppliers of insulating materials will be able to
provide R-values for their products. BRANZ also produces a
house insulation guide which provides R-values for a range of
floor, wall and roof construction systems.

Methods of Compliance
Clause H1 of the New Zealand Building Code specifies the
minimum performance requirements for the energy
efficiency of houses. Clause H1 and its associated means of
compliance can be downloaded free from www.dbh.govt.nz.
NZS 4218:2004 Energy Efficiency – Small Building Envelope is
referenced as a means of compliance with Clause H1 (but
with significant modification).  This means houses that
comply with this New Zealand Standard (as modified by H1/
AS1) must be accepted by territorial authorities as code
compliant.   
There are 4 ways to comply with H1:
1. Acceptable Solution
• Schedule method .
Here the design has to comply with minimum R-values for
walls, roof, floor and glazing.  This method can be used if
the glazing does not exceed 30% of the external wall area. 
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Simple tables of the required R-Values are provided for
both solid and non-solid construction.
• Calculation method .
This method allows lower insulation values in one building
component (e.g. walls) to be traded off (via numerical
calculation) against increased insulation in another
component (e.g. roof), provided the overall efficiency of
the house is not compromised.
This method can be used if the glazing does not exceed 50%
of the external wall area. The calculation method allows a
mix of solid and non-solid construction.
2. Verification method
• Modelling method .
This option uses sophisticated computer modelling to
calculate the energy consumption of a proposed design in
a specific location.  The proposed house must perform as
well as a house insulated to the Schedule Method above. 
There are numerous modelling programmes available but a
relatively easy to use ‘home grown’ option is AccuRateNZ
(see www.energywise.govt.nz).
3. Building Performance Index (BPI)
• The annual heating energy of a house is calculated using
standard assumptions (appropriate software, for example,
ALF or AccuRateNZ).  The BPI is then calculated using the
annual heating energy and must not exceed a limit set in
the Building Code.
4. Alternative Solution
• This approach allows the designer complete freedom to
use any method to show compliance, provided the
building consent authority (council) can be satisfied that
the resulting design has adequate energy efficiency.
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Chapter 6: Appendices
Appendix 1 – Two-Storey House Results
A two-storey house with a similar floor area to the house on
which Chapter Four is based was also investigated, to ensure
that the trends demonstrated for the single-storey house were
more generally applicable. This two-storey house has also
been the basis for the studies on the effects of climate and
orientation to the sun and on pages 43 and 45. These studies
confirmed that the general trends demonstrated in this book
(for a single-storey design) are applicable to a two-storey
design. See Chapter Four for more details on how to interpret
the information presented in this appendix.

The 'sparklines' in the following charts for the three main
centres represent overheating and underheating potential of
the various  combinations of glass, mass and insulation. 
The horizontal axis of each chart represents the 365 days of
the year. The red lines above the axis represent the house
overheating – when the temperature is over 26oC in the living
room. The blue lines below the axis represent the days when
the living room temperature drops below 16oC overnight. 
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As with all the data in this book the purpose of the following
sparklines is to describe the trends. The sparklines show that
the trends demonstrated for the single-storey house are also
consistent for the two-storey house. These trends include:
• increasing thermal mass, regardless of the insulation level,
will reduce overheating
• increasing insulation greatly reduces of the overnight
drops in temperature (below 16°C)
• increasing north-facing window area increases the
temperature swings in the house.
The heating energy use data in the tables that follow is also
consistent with the trends demonstrated for the single-storey
house in Chapter Four. These trends include:
• Increasing insulation is the single biggest factor reducing
heating energy consumption
• Increasing north-facing window area generally decreases
heating energy consumption, the decrease is greatest with
better and best insulation levels combined with high levels
of mass.
For any specific glass, mass and insulation combinations that
you want to compare don't just look at one factor in
isolation, it pays to look at the sparklines, overheating,
underheating and energy use tables that follow to ensure you
get a good overall picture of the likely performance you can
expect.

Auckland
Temperature fluctuations
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The following table provides further overheating and
underheating data as well as heating energy consumption
data for the two-storey house.
Code insulation
LOW glass	

Better insulation

MED glass	HIGH glass LOW glass	

Best insulation

MED glass	HIGH glass LOW glass	

MED glass	HIGH glass

0

0

0

0

0

0

0

0

0

1

4

3

0

0

0

0

0

0

LOW MASS

230

354

389

32

83

99

1

2

3

HIGH MASS

0

30

110

26

187

371

40

263

473

9

128

259

74

365

586

98

484

770

LOW MASS

130

604

961

241

892

1,340

269

1,042

1,586

HIGH MASS

7.7

6.2

5.2

3.8

2.9

2.3

2.2

1.2

0.7

4.5

4.0

3.9

2.9

2.5

2.5

1.6

1.2

1.1

4.3

4.2

4.3

3.0

3.0

3.1

1.7

1.6

1.6

HIGH MASS

Degree hours
MEDIUM MASS
underheating

Degree hours
MEDIUM MASS
overheating

Energy
consumption MEDIUM MASS
kWh x 1,000
LOW MASS

Wellington
Temperature fluctuations

The following table provides further overheating and
underheating data as well as heating energy consumption
data for the two-storey house.
Code insulation
LOW glass	

HIGH MASS

Degree hours
MEDIUM MASS
underheating

Better insulation

MED glass	HIGH glass LOW glass	

Best insulation

MED glass	HIGH glass LOW glass	

MED glass	HIGH glass

0

0

1

0

0

0

0

0

0

101

198

219

0

1

2

0

0

0

LOW MASS

1,244

1,608

1,700

201

304

330

47

73

80

HIGH MASS

0

0

1

0

13

52

0

17

53

Degree hours
MEDIUM MASS
overheating

0

1

10

1

47

101

0

91

102

LOW MASS

1

75

175

15

187

393

11

168

370

HIGH MASS

Energy
consumption MEDIUM MASS
kWh x 1,000
LOW MASS

14.4

12.9

11.9

7.3

5.8

4.9

5.3

3.7

2.9

10.2

9.7

9.7

5.6

4.9

4.7

3.9

2.9

2.9

9.3

9.4

9.6

5.5

5.3

5.3

3.9

3.5

3.3

73

6 appendices
Christchurch
Temperature fluctuations

The following table provides further overheating and
underheating data as well as heating energy consumption
data for the two-storey house.
Code insulation
LOW glass	

Best insulation

MED glass	HIGH glass LOW glass	

MED glass	HIGH glass

18

97

128

0

0

0

0

0

0

889

1,237

1,294

62

94

95

11

18

18

LOW MASS

3,553

4,294

4,476

1,165

1,366

1,415

689

779

803

HIGH MASS

0

3

34

1

110

262

2

116

254

9

114

201

99

367

568

90

349

546

LOW MASS

207

561

826

326

882

1,303

292

802

1,200

HIGH MASS

19.4

18.2

17.2

10.8

9.0

7.9

8.5

6.7

5.6

14.9

14.7

14.8

8.4

7.5

7.2

6.5

5.4

5.1

13.4

13.7

14.1

8.2

7.8

7.8

6.2

5.7

5.6

HIGH MASS

Degree hours
MEDIUM MASS
underheating

Degree hours
MEDIUM MASS
overheating

Energy
consumption MEDIUM MASS
kWh x 1,000
LOW MASS
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Better insulation

MED glass	HIGH glass LOW glass	

Appendix 2 – Climate Zones
To summarise the climate of New Zealand, selected locations
throughout the country have been grouped into broad
climate zones (see maps below). The maps below show the
National Institute of Water and Atmospheric Research
(NIWA) general climate regions and the legal definitions for
the operation of the Building Code of the three climate zones
for which there are different insulation requirements. The
map on the right shows the locations of the weather stations
(two letter codes) for which there are Typical Meteorological
Year (TMY) weather files for energy performance purposes.
The climate descriptions for the NIWA climate regions on
the following pages have been kindly provided by NIWA and
are available from their website (www.niwa.co.nz/educationand-training/schools/resources/climate/overview).

The map above shows the locations of the EECA Home
Energy Rating Scheme weather files developed by NIWA and
downloadable from the US Dept of Energy website http://
apps1.eere.energy.gov/buildings/energyplus/weatherdata_
sources.cfm.
These weather files are the basis of the climate studies
published on page 43.
The weather data from Auckland, Wellington and
Christchurch are the basis of all the analyses of energy
performance in this book.
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TMY

NL

Stations

Territorial Local Authorities

ZONE 1

Building Code plus NZS 4218

Kaitaia

Far North, Whangarei, Kaipara

AK
Auckland
		

ZONE 2

Rodney, North Shore City, Waitakere City, Auckland City,
Manukau City, Papakura, Franklin, Thames-Coromandel

Building Code plus NZS 4218

HN

Ruakura / Hamilton 	Hauraki, Waikato, Matamata-Piako, Hamilton City, Waipa,
aero
Otorohanga, South Waikato, Waitomo

BP

Tauranga

Western Bay of Plenty, Tauranga, Whakatane, Kawerau, Opotiki

NP

New Plymouth

New Plymouth, Stratford, South Taranaki, Wanganui

EC

Napier

Gisborne, Wairoa, Hastings, Napier City, Central Hawke’s Bay

MW
Paraparaumu
		

Southern Rangitikei, Manawatu, Palmerston North City, Horowhenua,
Kapiti Coast

WI

Masterton

Tararua, Upper Hutt City, Masterton, Carterton, South Wairarapa

WN

Wellington

Porirua City, Hutt City, Wellington City

ZONE 3

Building Code plus NZS 4218

RR

Rotorua

Rotorua

TP

Turangi / Taupo

Taupo, Ruapehu, Northern Rangitikei

NM

Nelson

Tasman, Nelson City, Marlborough, Kaikoura

WC	Hokitika

Buller, Grey, Westland

CC
Christchurch	Hurunui, Waimakariri, Christchurch City, Banks Peninsula, Selwyn,
		
Ashburton, Timaru, Waimate
QL

Queenstown

Queenstown-Lakes

OC

Lauder

Mackenzie, Western Waitaki, Central Otago

DN

Dunedin / aero

Eastern Waitaki, Dunedin City, Clutha

IN

Invercargill

Southland, Gore, Invercargill City
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Northern New Zealand
Kaitaia, Whangarei, Auckland, Tauranga
KEY:
Blue middle line = Average day
temperature during allocated months
Wider red area = Range of day
temperatures during allocated months
Green solid line = Average direct
sunlight per day and month (W/m2)
Green dotted line = Average diffuse
sunlight per day and month (W/m2)
Dark green bars = Comfortable
temperature range for months

This is a sub-tropical climate zone, with warm humid
summers and mild winters. Typical summer daytime
maximum air temperatures range from 22°C to 26°C, but
seldom exceed 30°C. Winter daytime maximum air
temperatures range from 12°C to 17°C. Annual sunshine
hours average about 2,000 in many areas. Tauranga is much
sunnier with at least 2,200 hours. Southwesterly winds prevail
for much of the year. Sea breezes often occur on warm
summer days. Winter usually has more rain and is the most
unsettled time of year. In summer and autumn, storms of
tropical origin may bring high winds and heavy rainfall from
the east or northeast. 

Kaitaia

Auckland

Tauranga
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Central North Island
Hamilton, Taupo, Rotorua
As this region is sheltered by high country to the south and
east, it has less wind than many other parts of New Zealand. 
Being inland, a wide range of temperature is experienced. 
Warm, dry and settled weather predominates during
summer. Typical summer daytime maximum air
temperatures range from 21°C to 26°C, rarely exceeding
30°C. Winters are cool and this is normally the most
unsettled time of the year. Typical winter daytime maximum
air temperatures range from 10°C to 14°C. Frosts occur in
clear, calm conditions in winter. Sunshine hours average
2,000 to 2,100 in most places. Southwesterlies prevail. Lake
breezes often occur in Taupo and Rotorua on warm summer
days.
Hamilton

Turangi

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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South-West North Island
New Plymouth, Wanganui, Palmerston North, Wellington
Because of its exposure to disturbed weather systems from
the Tasman Sea, this climate zone is often quite windy, but
has few climate extremes. The most settled weather occurs
during summer and early autumn. Summers are warm. 
Typical summer daytime maximum air temperatures range
from 19°C to 24°C, seldom exceeding 30°C. Winters are
relatively mild in New Plymouth and Wanganui, but cooler
in Palmerston North and Wellington. This is normally the
most unsettled time of the year. Typical winter daytime
maximum air temperatures range from 10°C to 14°C. Frost
occurs inland during clear, calm conditions in winter. Annual
sunshine hours average about 2,000 hours, but inland at
Palmerston North it is much cloudier. Northwesterly airflows
prevail. Sea breezes occasionally occur along the coast during
summer.
New Plymouth

Wellington

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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Eastern North Island
Gisborne, Napier, Masterton
Sheltered by high country to the west, this zone enjoys a dry,
sunny climate. Warm, dry settled weather predominates in
summer. Frosts may occur in winter. Typical summer
daytime maximum air temperatures range from 20°C to
28°C, occasionally rising above 30°C. High temperatures are
frequent in summer, which may be accompanied by strong
dry foehn1 winds from the northwest. Extreme temperatures
as high as 39°C have been recorded. Winter is mild in the
north of this region and cooler in the south. Typical winter
daytime maximum air temperatures range from 10°C to
16°C. Annual hours of bright sunshine average about 2,200 in
Gisborne and Napier. Heavy rainfall can occur from the east
or southeast. Westerly winds prevail. Sea breezes often occur
in coastal areas on warm summer days.
Napier

Masterton

1

A foehn wind or föhn wind is a type of dry down-slope wind which occurs in
the lee (downwind side) of a mountain range.
KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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Northern South Island
Nelson, Blenheim
As much of this climate zone is sheltered by high country to
the west, south and in some areas to the east, it is the sunniest
region of New Zealand. Warm, dry and settled weather
predominates during summer. Winter days often start with a
frost, but are usually mild overall. Typical summer daytime
maximum air temperatures range from 20°C to 26°C, but
occasionally rise above 30°C. Late winter and early spring is
normally the most unsettled time of the year. Typical winter
daytime maximum air temperatures range from 10°C to 15°C. 
Annual hours of sunshine average at least 2,300 hours. 
Northnortheast winds prevail in Nelson, while southwesterlies
prevail about Blenheim. Nelson has less wind than many other
urban centres and its temperatures are often moderated by sea
breezes. High temperatures are frequent in Blenheim and may
be accompanied by foehn winds from the northwest.
Nelson

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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Eastern South Island
Kaikoura, Christchurch, Timaru
The climate of this zone is greatly dependent on the lie of the
massive Southern Alps to the west. Summer temperatures are
warm, with highest temperatures occurring when hot, dry
foehn northwesterlies blow over the Alps and plains. Mean
annual rainfall is low, and long dry spells can occur,
especially in summer. For much of the time summer
temperatures are moderated by a cool northeasterly sea
breeze. Typical summer daytime maximum air temperatures
range from 18°C to 26°C, but may rise to more than 30°C. A
temperature of 42°C has been recorded in Christchurch. 
Winters are cold with frequent frost. Typical winter daytime
maximum air temperatures range from 7°C to 14°C. 
Northeasterlies prevail about the coast for much of the year. 
Southwesterlies are more frequent during winter.
Christchurch

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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Western South Island
Wesport, Hokitika, Milford Sound
The climate of this area is greatly dependent on its exposure
to weather systems from the Tasman Sea and the lie of the
Southern Alps to the east. Although mean annual rainfall is
very high, dry spells do occur, especially in late summer and
during winter. Heavy rainfall occurs from the northwest. 
Summers are mild. Typical summer daytime maximum air
temperatures range from 17°C to 22°C and seldom exceed
25°C. Winter days often start with frost. Typical winter
daytime maximum air temperatures range from 10°C to
14°C. Northnortheast winds prevail along the coast in
Westport and Hokitika while southwesterlies prevail in
coastal areas further south. Sea breezes can occur on warm
summer days.
Hokitika

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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Inland South Island
Lake Tekapo, Queenstown, Alexandra, Manapouri
The climate of this zone is largely dependent on the lie of the
Southern Alps to the west, but many areas are also sheltered
by high country to the south and east. Mean rainfall is low,
and long dry spells can occur, especially in summer. Summer
afternoons are very warm, with high temperatures occurring
when hot, dry foehn northwesterlies blow over the Alps. 
Typical summer daytime maximum air temperatures range
from 20°C to 26°C, occasionally rising above 30°C. Winters
are very cold with frequent, often severe frosts, and
occasional snowfalls. In severe cases, snow may lie for several
days or longer. Typical winter daytime maximum air
temperatures range from 3°C to 11°C. Wind flow is
dependent on topography, however the strongest winds are
often from the northwest.
Queenstown

Lauder

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months

84

Southern New Zealand
Dunedin, Invercargill
Most of this climate zone is characterised by cool coastal
breezes, and absence of shelter from the unsettled weather
that moves over the sea from the south and southwest. Hot
northwesterly conditions in summer can occasionally bring
high temperatures. Typical summer daytime maximum air
temperatures range from 16°C to 23°C, occasionally rising
above 30°C. Winters are cold with infrequent snowfall and
frequent frost. Typical winter daytime maximum air
temperatures range from 8°C to 12°C. Hours of bright
sunshine average about 1,600 hours annually and are often
affected by low coastal cloud or by high cloud in foehn wind
conditions. Southwesterlies prevail for much of the time
about Southland, but northeasterlies are more frequent from
Dunedin north.
Dunedin

Invercargill

KEY:
Blue middle line = Average day temperature during allocated months
Wider red area = Range of day temperatures during allocated months
Green solid line = Average direct sunlight per day and month (W/m2)
Green dotted line = Average diffuse sunlight per day and month (W/m2)
Dark green bars = Comfortable temperature range for months
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