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Calculation Method Summary Sheet (H1 Energy Efficiency)

Address: House/Flat/Unit No.:

Street:

Suburb:
Climate Zone: Climate Zone 2 Note: all Wellington Regions are Climate Zone 2)
Construction Type: ‘ Solid Timber / Solid / Non Solid (circle applicable construction type/s) ‘
Reference Building Heat Loss (HL ) see guidance notes for commentary
Building Envelope Description: Area R/t Value HL

i ith mi 2 Ref
Component i(rl]ESgu_Igtin:)bne;r frame studs @400 ctrs with mineral wool Aref (m ) Repflageen:ent = Avei/ Rigs
tables H1/AS1
—Zone 2)

Roof:
Walls:
Floors:
Glazing: (<30%)
Glazing: (>30%)
Glazing: (Skylights)

Reference Building Total Heat Loss ( HL.)

Proposed Building Heat Loss (HL ) see guidance notes for commentary

Building Envelope Description: (Eg: Roof 1: Long run iron, skillion roof, Area Ry Value HL,. =

Component: 250mm rafters at 600 ctrs with mineral wool insulation. Roof 2
2: Seedum “Green Roof” on butyl rubber over rigid foam Apro (m ) (no less than Apro / Roro
insulation. 60% Ryef value)

Roof 1
Roof 2
Roof 3
Wall 1
Wall 2
Wall 3
Floor 1
Floor 2
Floor 3
Glazing 1
Glazing 2
Glazing 3
Skylight 1
Skylight 2

Proposed Building Total Heat Loss (HL,,)

Final check: Is HL, = HLe? (circle applicable) Yes | No
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Applicant Guidance Notes:

This form is for Building Consents that use the Calculation Method (NZS 4218 section 3.2) to show compliance.

The calculation method requires that the heat loss of the proposed building is no worse than that of a reference building
having identical dimensions and functions to the proposed building. This allows flexibility in the R values of each building
component to accommodate different design solutions.

Special Note: R value tables in NZS 4218 are to be replaced with those in compliance document clause H1.

The Calculation Method may be used where:
* Greater design flexibility is required than the schedule method eg: more than 30% glazing.
* The total area of glazing (including skylights) is < 50% of the total wall area
Note: 1) The calculated area of glazing includes the frame as the R value refers to the whole glazed element.
2) Total wall area is calculated from the overall dimensions including glazing elements eg: 4m x 5m = 20m®

Where the design exceeds these parameters, either the design can be altered or the modelling method can be used.

Construction Type: This determines which R value tables are applicable.

* Non Solid Construction: Includes Timber/Metal frame, Brick Veneer and non Masonry Cavity based type building
constructions (refer H1/AS1 Table 1).

* Solid Timber Construction: Includes Lockwood and Log House type constructions (refer H1/AS1Table 2a)
* Solid Construction: Includes Masonry, Concrete, Earth Wall type constructions (refer H1/AS1 Table 2b).

* Heated Walls, Ceiling and Floors: Includes embedded pipes, under floor electrical heating elements, but
excludes floor coverings eg: carpet and underlay (refer H1/AS1 Table 3).

Reference Building Heat Loss Calculation: This is a summary of a compliant building having identical dimensions and
functions to the proposed building. Reference R values are derived from the tables in H1/AS1 as described in the
construction types. The total heat loss will be the sum of each of the components - HL

* Set the reference R values for each building component (refer tables H1/AS1)

* Set Wall Area as either 70% of Total Wall Area, or actual wall area, whichever is LOWER. (This will give designers
using 30% or less glazing, maximum flexibility in the other building components

* Set glazing area as either 30% of total wall area, or actual window area, whichever is HIGHER. (This will give
designers using 30% or less glazing, maximum flexibility in the other building components

* Use glazing and skylight R-values from Replacement Table 4 refer H1/AS1.
Note: 1) Non-glazed areas of door openings greater than 3m? are treated as wall.
2) An R value of 0.26 maybe used for traditional leadlight glass if the total area is < 2.6m?

Proposed Building Heat Loss Calculation: This lists the various building components and designed building component
R values. The heat loss of each individual component will be calculated using the area of the component and its achieved
design R value. The sum of these components will be the total heat loss of the building — HL .

Note: 1) R values must be no less than 60% of the R values of the corresponding schedule values.
2) The area of glazing (including skylights, light tubes & door panels) must be < 50% of the total wall area.
3) Non-glazed areas of doors openings greater than 3m? are treated as wall.
4) For traditional leadlight glass an R value of 0.26 maybe used if the total area is < 2.6m?

5) R values for glazing = 30% and < 50% have a higher rating (refer Replacement Table 4 H1/AS1

Manufacturers should be providing standard details that have been tested to NZS 4214 and meet the performance
requirements of clause H1 or NZS 4218. Any tests or appraisals should be submitted with the application as Supporting
Technical Data.

R values for a number of common products and installation techniques can also be found in the BRANZ:*House
Insulation Guide”.
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Worked Example:

Residential single storey house in Zone 2:

Multi-clad rusticated weatherboard and horizontal metal cladding on timber frame. Stud height 2.4m. Length 7m,
Width 12m, windows 32m® and a single glazed set of bifold doors 7m”. Profiled metal roof with hip ends. Concrete
raft slab foundation and suspended wooden floor.

Component Analysis

Roof Area: 12mM Length X 7M wigih = 84m? Roof Area

Floor Area: 12mM Length X 7M wigih = 84m2F|c,orArea

Total Wall Area: 2.4Mstud Height X (7TMeastwan + 12Msouth wat + 7M west wail + 12Mporth wan) = 91 -2m2TotaI Wall Area
Total Area Vertical Glazing: 32M” Windows *+ 7M” Bifold Doors = 39.0M Total vertcal Glazing Area

Wall Area: 91 -2m2 Total Wall Area — 390m2 Total Vertical Glazing Area = 522m2 Wall Area

Total Glazing to Wall ratio:  (39.0m” 1ol vertical Glazing Area / 91.2 M Tota wail Area ) X 100% = 42.8%

Glazing < 30% Wall Area:  30% x 91.2M’ 1ot wail Area = 27-4M° Glazing < 30%

Glazing > 30% < 50% Wall Area: 39.0M” Total Glazing Area — 27-4M” Glazing < 30% = 11.6M Glazing > 30% < 50%

Reference Building Calculation

HLRef = HLRef Roof F HLRef Floor * HLRef Wall Area F HI-Ref Glazing < 30% + HI-Ref Glazing > 30% Wall Area

HLRef Roof - = 84m? Total Roof Area /2.9 Roof R value = 29.0

HL Ref Fioor : = 84m2FIoor Area | 1.3 Fioor R value = 48.0

HLRef wall Area : =52.2m’ Wall Area / 1.9 wall R vaiue = 27.5

HLRef Glazing < 30% wall area © = 27.4m? Total Vertical Glazing Area < 30% /0.26 Glazing < 30% wall area R Value = 105.4

HLRef Glazing = 30% wall area © = 11.6m’ Total Vertical Glazing Area = 30% / 0.31 Glazing = 30% wall area R Value = 37.4

Reference Building1 Heat Loss (HL ) see guidance notes for commentary

Building Envelope Description: Area R Value? HL

Component I(rI]Enggtlnz;e;r frame studs @400 ctrs with mineral wool Ao (m2) Repfllzgger;ent = Ao/ Rigs

tables H1/AS1)

Roof: Constructed to meet the required R value in suitable materials 84.0 2.9 29.0

Walls: Constructed to meet the required R value in suitable materials 52.2 1.9 27.5

Floors: Concrete Slab foundation 84.0 1.3 64.6

Glazing: (< 30%) Double Glazed Windows 27.4 0.26 105.4

Glazing: (>30%) Double Glazed Windows 11.6 0.31 374

Glazing: (Skylights) None - - -
Reference Building Total Heat Loss ( HL.) 263.9

Assumption notes:
1) The Reference Building refers to a building having the same physical properties of the proposed building and is compliant.
2) Construction is a Non Solid Type therefore Table 1 applies. Refer 2" column — “Climate Zone 2”
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Proposed Building Calculation

In addition to the above building description the owner has asked the Architect to reuse some single glazed bifold doors
from an old homestead she used to live in and wants to use some natural wool insulation in the walls and ceilings if
possible. The calculation method will allow for such design flexibility.

Component Analysis (the following areas apply for each building component type)

Roof 1 Area: 84.0m? roof

Wall 1 Area: 20.0m? weatherboard
Wall 2 Area: 32.2m? vetal Clad
Floor 1 Area: 59.0M” concrete Fioor
Floor 2 Area: 25.0MTimber Fioor
Glazing 1 (windows): 32.0M°b Windows
Glazing 2 (Doors): 7.0m? gitoid Doors

Proposed Building Calculation

HLpro = HL roof + HL Fioor1 *+ HL Fioor2 + HLwan 1 + HLwan 2 + HLglazing 1 + HLGlazing 2

HLRoof = 84.0m” Root / 2.9 Root R vaie = 29.0

HLwan 1: = 20-0m2Weatherboard /1.9 wal 1R vaiue = 10.5

HLwan 2: = 32.2M°\etal Clad / 1.9 wail 2 R vaiwe = 16.9

HLFioor 1: = 59.0m” concrete Floor / 1.3 Fioor 1 R Value = 45.4

HLFioor 2: = 25.0M Timper Fioor / 1.3 Floor 2 R value = 19.2

HLGlazing 1: = 32.0m? b6 Windows /| 0-26 Glazing 1 Area R Value = 123.1
HLGlazing 2: = 7.0m” giold Doors / 0.16 Glazing 2 Area R Value = 43.8
HLpo =287.9

Problem: This is more than the HLg¢ of 263.9 so the proposed building is not compliant.
Solution: Try increasing the Roof insulation to R3.4 and the Double Glazing to R0.34 and recalculate.

HLpro = 254.6 this is less than 263.9 therefore the proposal is compliant, congratulations!

Proposed Building Heat Loss (HL ) see guidance notes for commentary

Building Envelope Description: (Eg: Roof 1: Long run iron, skillion roof, Area Ry Value HL,. =
Component: 250mm rafters at 600 ctrs with natural wool insulation. Roof 2: 2
P Seedum “Green Roof” on butyl rubber over rigid foam Apro (M) (no less than Apro I Rpro

insulation. 60% Ryef value)

Roof 1 Corrugated iron roof on purlins over building wrap and mesh. 84 34 247
Ceiling joists @ 400 ctrs with 100mm mineral fibre insulation
between and 100mm over joists @ 90° to Joists

Wall 1 Rusticated Weatherboards on timber studs @ 400ctrs, with 20 1.9 10.5
natural wool fibre insulation and plasterboard lining.

Wall 2 Horizontal corrugated iron on timber studs @ 400ctrs, with 322 1.9 16.9
natural wool insulation and plasterboard lining.

Floor 1 Concrete slab 200mm thick 59 1.3 45.4

Floor 2 Matai floor boards, on 200x50mm joists @ 400ctrs with 25 1.3 19.2
100mm EPS insulation

Glazing 1 Double Glazed wooden casement windows 32 0.34 94 1

G|azin9 2 Traditional single glazed bifold doors 7 0.16 43.8

Skylight 1 n/a - - -

Proposed Building Total Heat Loss ( HL, ) 254.6
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Replacamant Non-solld construction - minimum R-values for schedule method

Table 1: [only whera area of glarlno Is 30% or less of total wall area)
Bullding thermal Minimum R-values (m® *C/W)
envelope component

Climate zone 1 Climate zone 2 Climate zone 3
Root R29 R29 R33
Wall R19 R19 R20
Floce R1.3 R13 R13
Glaning (verncal) R 026 H0.26 HO26
Glazing (skykghts) R 0.26 R0.26 R 0.31
NOTE:

(1) The R-values given in this table are those applicable 1o the reference building as described in this Standard (NZS 4218,

2} Climate zone boundaries aré shown In Appendix B (of NZS 4218).

(3} i the sum of the area of glazing on the East, South and West facing walls (see Appendix H of NZS 4218) is more
than 30% of the total wall area of all of thase walls, then the calculation or modelling method shall be used

(4) Carpote or N100r coverings are not Included In the floor R-value, The floor R-value is mat by concrate slab-on-ground
and susponded floors with continuous cloged porimaoter with 100 mm draped foll. Exposoed floors will require
additonal reatment (0.9. pole housos),

(5} The R-values for glazing refer to whole window R.values (glass and frama). The valuas in this table are for a
standard WERS window (5ée Appendix G of NZS 42180 Any proposed area of glazing shall be considerad to have
an R-value a3 given In Appendix G (of NZS 4218).

(8) There are no Rvalue requirements for the opaque parts of 2 door or 2 door sel.

(7) Total area of skylights muat bé no More than 1.2 m7. The calcutation or modelling methods must bé used for
Gasigns where the total araa of skylights Is more than 1.2 mé.

(8) An Rvalue of 0.28 m® °C/W may be used for traditional leadlight glass when the total area of leadlight glass is no
greater than 2.8 m’ and either the schedule method or calculation method is used.
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Repiacoment  Solldlimber construction - alternative minimum R-values for schedule method

Table 2{a): {only where area of glazing Is 20% or less of total wall area)
Bullding thormal Minimum R-values (m® "C/W)
enveope component
Climate zone 1 Climate zone 2 Climate zone 3

Option 12 Option 1b  Option 23  Option 2b  Option 3a  Option 3b
Root R3S R3S R36 R36 R3% R3&
Walls - axtemal 75 mon thick
and timbes framed intamal walls R13 R10 R14 R11 R16 R12
Walls - gxtomad 60 mm thick
and 308d timber iMarnal walls
45 e thick R10 ROA R113 R10 R16 R12
Walls «~ cxtemal 90 mm thick
and sold tmber Imarnal walls
45 mm theck R0 ROB R12 RO9 R14 R1a
Walls « cxtemal 60 mm thick
and sobd tmber inormad walls
60 mm theck R0 HOg niz2 RO9 R14 R1a
Paoe R13 R13 R113 R13 R13 R13
Glazing (werticald R028 RON RO26 RO RO28 RO
Glazing (skysighrs) R0.26 RO R0O.26 R0O.3 RO31 RO.3
NOTE.
(1) The Rovaboss given in this tabile are those applicable 1 the refence building as describad in this Standard (NZS 42185
{2) Chmate rone boundaries ae sh in Appmocix B of N7S 4218,

(3 M the sum of the ames of glasing on the Fast, South and West facing walls (see Appendix H of NZS 42 18 s moee than
JUN o1 the total wall area of all of these walls, then the calculation or modeling method shall be used.

14 Carpets or 100 covenngs are not ingluded In the Boor Hvalue, The fleor H value 5 met by conerete siab on-ground
and] suspwexind floors with continuous clossd parimmter with 100 mm desped fodl, Fxposed Soors will requice additional
treatmunt (0.9, pole houses),

{5) The R-values for glazing refer 10 whole window R-values iglass and fams). The values in this tble are for a standard
WIRS window (Appendix G of NZS 4230, Any proposed area of glazing shall be considered to have an R-value as
given In Appendic G (of NZS 4218.

16)  Thare are no Rvalue requirements 1or the Opaque pans of a door or & door set

(7) Total area of skylights must be no more than 1.2 m'. The calculation or modeling methods must be used for designe
where the total area of skylights is more than 1.2 m*.

0 An Revalos of 0.26 m* “C/W may be used for raditional leadlight glass when the total area of keadlight glass is no
gremer than 26 m* and either !e scheckule method or calculation methad is used.

) The Rvakes specified in Opticas 1b, 7b and 3b may only ba usad in the schacksle memod, |e. shall not be used in the
calculabon or modelling methods.

(100 When wsing Bvalues 10r ¢ither Options a o b, in relation 10 any of the three climate 20nes, all B values for that option
shull Do ccd, Lo, roof, wall, Mlooe and glazing, The Raulues for & single building componeet sbull not be substituted
from one option 10 another.

(17) AL east BUS of mamal walks must be solid Smber when using the wall H-values 1or sobd nlemal and extemal wals.

(12) Tabie 21a) allows basbdings of sobd timBder construction 10 have lower K values than Bulldings of non solid construston,
chaw %0 the benefits of appropeiate use of theemad muns. Thermal muass must be used s conjusction with good pansive
BeSARN 10 INOreass comion and reduce energy use, Use of the K values in table 2(a) requires that the thermal mass
i accesaible, i ienide the imulsted builcing sowelope. i sdditional bulk o lation mutecial is requieed 10 achieve
the Hvalues in this table, this insulation must be installed on the cutsice of the wall,
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Replacement  Solld construction (excluding solid timber) - alternative minimum R-values for schedule

Table 2(b): method {only where area of glazing Is 30% or less of total wall area)
Bullding thermal Minimum R-values (m* "C/W)
envelope component
Climate zone 1 Climate zone 2 Climate zone 3

Option 12 Option 1b  Option 2a  Option2b  Option 32 Option 3b
Root R35 R36 R36 R36 R35 R36
Wall RO® HOB RO RO9 R12 RO
Flooe R15 R13 RIS R13 R15 R13
Glazing (vertical) R0O26 RO RO26 ROMN RO26 RO
Glazirg (skysgrs) R026 RO R0O.26 R0O31 R0O.31 RO
NOTL:

(1 The Rvalues given in this table are those applicable 1o the reference bullding as described in this Standard INZS £101.

(2% Climate 20ne boundacies are shown in Agpendix D (of NZS 42100,

@) i the sum of the area of glazing on the Cast. South and West facing walls (see Appencix H of NZS 42101 is more than
30°% of the total wall area of all of these walls, !ien the calculation or modelling method shall be used.

) Carpets or floor coverings are not included in the Socr Rvalus. The flcor Ravalue s met by concrete slab-on-ground
and suspended Soor with contionous closed perimeter with 100 men draged Soil. Cxposed floors will require
addivonal tresement (9.9. pole houses).

(5) The Raalues for glazing refer 10 whole window Ravahaes (ghass and framel. The values in this table are for a standard
WEIRS window (Appendix G of NZS 42100 Any proposed area of glazing shall be considered to have an R-value as
given in Appendix G iof NZS 4218,

5) There am no Rvaks requiremenms or the opagque pars of & door or & Joor set.

(7) Totsl area of skylights must be no more than 1.2 m*. The calculation or modelling methods must be used for designs
where the total area of skyfights is more than 1.2 m'.

@) An Rvalue o1 0.26 m? SCAV may be used for traditional leadiight glass when the total area of hadigit glass is no
greater than 2.8 o sex) either the schedule method or calculation mmthod is weed.

@) The Roslues specifed in Options 15, 2 and 35 may only be used in the schedule method, Le. shall not be used in the
caloulation or modelling mathods.

(10} When using R-values for either Opticns a or b, all R-values for that option shall be used, Le. rood, wall ficer and
glazing. The R-values for a single bullding component shall not be substituted from one option to another.

(11) Table 251 allows builldings of sclid construction to have lower N-valuss than buldings of non-solid construction,
due o the benstes of appropriate use of thermal mass. Thermal mass must be used In conjunction with good passive
design to increase comfort and reduce enegy use. Use of the l-values in table 20b) requires that the theemal mass
Is acoessibie, Le. Insicle the insulated buliding envelope. If addtional buk insulation material is required o achisve the
Prevalues in this table, this insulation must be installed on the outside of the wall.

Replacoment Heated walls, collings or floors — minimum R-values for the schedule method

Table

Bullding thermal envelope component Minimum values for climate zones 1, 2 and 3
(m? *C/W)

Haated callng (M, ) R3S

Haated wall R, .} R26

Hoated floor (R, ) R19

whore

Rp/Mgr<01

and

Ry 15 the thermal resistance between the heated plane and the inside ar
Royy 15 the shorma! rosis oo DEWaen the Neated pland and tho ousics air.
NOTF

Carpats or floor coverings s not included in the floor Rvslue. Floor coverings, » g, carpet or cork, will reduce the
effickency of the heated floor
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Replacement  Raference bulldng - area of glazing Rwalues

Table 4;

Bullding thermal envelepe componem Minimum R-values (m? “C/W)

Climate zone 1 Climate zone2  Climate zone 3
Area of vertcal glanng up to 30% of total wal aréa 0.26 026 0.26
Tha proportion of the area of vartical glaring over
30% of total wall rea 028 on 034
Glazng - skyhghts on 0N 034
NOTE;

(1 See Appendcix G lof N7S £218) for options to schiswe the window Raalues in this tabile. The Ravalues in Appendix G
101 NZS 4218) shall be accepted, exaept where a higher H-value can be demaonstrated by caleulation or
meamursenent using NZS 4214 or s internationally scospied computer software program.

(2 An Roalue of 0.28 m” oCAV may be used for traitional leadlight glass when the totsl ares of eadight glass is no
Qreater than 26 m' and eRhar the schedule method or calsulation methed Is used.

(3 TotM ares of glacing over BSOS of 100 wall A6 MMy CAUSE Sxoossive hoat gan andior heat loss, and the modeling
method shall be used in these canes.

(& Non-glazed areas of door openings greater than 3 m” are treated as wall.

(5 This table 4 applies to both solid and noasolid construction.
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