. COMPLIANCE WITH NEW ZEALAND BUILDING CODE CLAUSE
Waipa H1 ENERGY EFFICIENCY

NZS 4218:2004 — ENERGY EFFICIENCY, SMALL BUILDING ENVELOPE

3.2 Calculation Method

3.2.1

This method allows for a building to have more than one type of wall construction, glazing over
30% of total wall area, a mix of glazing types, etc., or to relax some R-value requirements
providing this is compensated for a higher R-value elsewhere in the building thermal envelope.

3.2.2

Building thermal envelope components with R-valves and conditions different from those given
by table 1 or table 2 may be used providing the heat loss, as calculated by Equation 2 in 3.2.4,
of the proposed building, is less than or equal to the heat loss of the reference building for the
relevant climate zone, construction type and design. For compliance:

HL Proposed S HL R GG R T (Eq. 1)

Where
HL proposed is the heat loss of the proposed building
HL Reference IS the heat loss of the reference building.

3.23

HL greference Shall be calculated from equation 2 in clause 3.2.4 using the thermal resistance and
conditions for roof, wall and floor from tables 1 or 2 as appropriate. The glazing and door
thermal resistances for the calculation of HL geference Shall be those given in table 4. Where the
area of glazing is less than or equal to 30% of total wall area, the area of glazing of the
reference building for use in equation 2 shall be set to 30%. The wall area of the reference
building is therefore 70% of its total wall area.

3.24
The heat flow (HL) through the building fabric is calculated by the building heat loss in Equation

HL= ool y el o (Boo o (OBIOL e (Eq.2)
Roof Wall Floor Glazing

Where

Aroot  Is the roof area (m?)

Awai s the wall area (m?

2F|oor Is the floor area (m*)

alazing IS the area of glazing (m?)
And

RRoot » "wall » "Fioor and Pgiazing are the proposed or reference R-values (m? °C/W) of the
corresponding building envelope components.
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3.25

Where a building thermal envelope component is proposed to have two or more methods of
construction with different thermal resistances (Wall 1 and Wall 2 in the example), the
corresponding term in the proposed building thermal characteristic shall be expanded to suit.

A A A
For example: gWel----  becomes gWali- 4 Wal2..

3.2.6

When the calculation method is used, the reduction in the R-values for a given component shall
not be greater than 40% of the R-value required in table 1 or table 2 except in the case where
the reduction in the R-value can be from clear double glazing to the R-value of single glazing.

For example: R3.0 @& minimum possible is R1.8
R1.5 = minimum possible is R0.9
R1.0 & minimum possible is R0.6

NOTE - Designers should also be aware of the minimum R-values for housing, required in the
Acceptable Solution of the NZBC Approved Document E3, Internal Moisture.

3.2.7
There are no R-value requirements for non-glazed doors with an opening area of 3 m? or less.
Non-glazed areas of door openings greater than 3 m? are treated as wall.

3.2.8

For the purpose of calculation, the area of glazing includes glazing in walls, roof (skylights) and
doors (see table 4).

HEAT LOSS EQUATION EXAMPLE

(Normative)
Reference heat loss equations — non-solid construction
Area of Climate Reference building heat loss equation
glazing zone
< 30% HL - _pr_qf__ _70%.of total wall area. | __Floor_ A3_Q°£o_9ilqt_a_l_wal_l_ar_e_a._
of total 2 Reference 29 * 1.9 RN B 0.26
wall area
R-values from tables 1 & 4
> 30% HL - Loty Pwan. _Eloor __ *teaing.
of total 2 Reference 29 7 19 Y 137 T T0.26
wall area A A
+ ---Glazing__~Z___30% of tofal wall area__
0.31
R-values from tables 1 & 4

For solid construction use the R-values from Tables 2(a), 2(b) & 4
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Not covered by
Insulation
Standards

A

Limited degree (non-
Standard insulation)

PROPOSED NEW BUILDING

Building
type?

Housing

A

NZS 4218 Energy Efficiency —
Small building envelope

v

Decide climate zone

Design flexibility
required?

None required (no
Special features)

Area of glazing

Yes

METHOD
(refer 3.2)

CALCULATION

4

Mixture of solid

— And non-solid
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Commercial

etc

< 300m>

(Refer zone map in
Appendix B)

Maximum available
(unusual design)

>300m?

i

NZS Energy efficiency —
Large buildings

> 30% of wall ves
v A
MODELLING
SCHEDULE METHOD
METHOD (refer 3.3)
(refer 3.1)
Embedded Component
A Yes R-value from
Heating? table 3
No
Heated Roof and floor R-
No wall? s ® ALUES from table 1

Any

R-VALUES
from table 1

Further option for solid
construction

A

R-VALUES
from table 2

Decision flowchart



WORKED EXAMPLE 1
(Informative)

The following provides information by way of a worked example, to show how increasing the R-
value in one building component allows a decrease in another component. Consider a house in
Zone 2 with non-solid construction for walls and roof with a window area of 35 m?. There is a
door opening of 5 m? which includes 3 m? of glazing. Thus the total glazing is 38 m? including
the door glazing. The calculation shows the wall R-value is also achieved by the non-glazed
portion of the door:

House dimensions: Length 22m, Width 9m, Height 2.4m

Total wall area: (22mx24mx2)+ (9Imx2.4x2)=148.8
Floor area and roof area: 22m x 9m = 198 m?

Area of glazing: 35 m? +3 m? (door) = 38 m?

% Glazing/wall area: 38 m?/148.8 m? = 25.5%

Wall area: 148.8 m*-38 m®=110.8

Glazing over 30% = NIL

REFERENCE BUILDING

A A A
— __-Roof__ _70%_of total wall area. __Floor _ _-30% of total wall area_
HLReterence = 09 1.9 L R 0.26
_ 198 . 1042 198 _ 44.6
HLfetorence = 59 " 19 13 0.26
HLReference = 68.3 + 54.8 + 152.3 + 171.5 =446.9

PROPOSED BUILDING

Assume that the designer is prepared to increase the R-value of the roof, but wishes to use the
minimum window R-value allowed by 3.2.6 re single glazing of 0.15

A A A A
HLproposed = o0l 4 Wwall. o, JFleor. pazing.
Roof Wall Floor Glazing

198 110.8 198 38
e T e < 446.
Roof 1 9 1 3 0 15 6 9
198
R +58.3 + 152.3 + 253.3 £446.9
Roof
R . 198
o0 Reference —  Proposed 446.9 — 463.9

Proposal not possible using calculation method as "proposed €xceeds M reference

Reconsider glazing R-value
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WORKED EXAMPLE 2
(Informative)

The following provides information by way of a worked example, to show how increasing the R-
value in one building component allows a decrease in another component. Consider a house in
Zone 2 with non-solid construction for walls and roof with a window area of 35 m?. There is a
door opening of 5 m? which includes 3 m? of glazing. Thus the total glazing is 38 m? including
the door glazing. The calculation shows the wall R-value is also achieved by the non-glazed
portion of the door:

House dimensions: Length 22m, Width 9m, Height 2.4m

Total wall area: (22mx24mx2)+ (9Imx2.4x2)=148.8
Floor area and roof area: 22m x 9m = 198 m?

Area of glazing: 35 m? +3 m? (door) = 38 m?

% Glazing/wall area: 38 m?/148.8 m? = 25.5%

Glazing over 30% = NIL

REFERENCE BUILDING

HLReterence = “p:Eégpéf“ + -JQ-O@-QLLO:I@-IQ-WQU-E‘IQA + --E‘I-IQ%L- + --QQ%PJ‘JSI%VéVﬁJLaLQa_
HLReference = "1'2'%" + 1-?%2- + -11-9-2--- + .464_2.66_;__

HLReference 68.3 + 54.8 + 152.3 + 1715 =446.9

PROPOSED BUILDING

Assume that the designer is prepared to increase the R-value of the roof, but wishes to use the
window R-value of 0.22 for single Low E glazing

A A A A )
HI—Proposed - _R.BQQI__ + R\_/\!aﬂ__ + R_FlQQL__ + RQJ@.ZIJLQ_
Roof Wall Floor Glazing

HI—Proposed < HI—Reference

198 1108 198 38
HRoof + 15 + 13 + 055 = 446.9
128 58.3+152.3 +172.7<446.9
Roof
A - U 198
Reference —  Proposed 446.9 — 383.3
R 198
Roof - 636

RRoo = 3.1 (changes from 2.9) increase roof to 3.1
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WORKED EXAMPLE 3
(Informative)

The following provides information by way of a worked example, to show how increasing the R-
value in one building component compensates for an increase in the area of glazing. Consider
a house in Zone 2 with non-solid construction for walls and roof with a window area of 43 m?.
There is a door opening of 4m? which includes 2m? of glazing. Thus the total glazing is 452
including the door glazing. The calculation shows the wall R-value is also achieved by the non-
glazed portion of the door:

House dimensions: Length 15m, Width 12m, Height 2.4m

Total wall area: (15m x2.4m x2) + (12m x 2.4 x 2) = 129.6 m?
Floor area and roof area: 15m x 12m = 180 m?

Area of glazing: 43 m? + 2 m? (door) = 45 m?

% Glazing/wall area: 45 m?/129.6 m? = 34.7%

Wall area: 129.6 m? — 45 m? = 84.6 m?

Glazingover 30% =  45m?—(129.6 m?x 30%) = 6.1 m?

REFERENCE BUILDING

HLges = _:A_ngi__ + é\_/\!au__ + é_quczr___ + é@gfé_qf_t_qtal_w_all_a_rea__ + é_G_Ia_zi_rlg_?_éEQfé_Qf_t_qtal_w_all_g_rea_
slerence 2.9 1.9 1.3 0.26 0.31
- .80, 846 . 180 389, 6.1
Al oferonce = 297 9 T 437 T T026 T 0.3
HLReference = 62 + 445 + 138.5 + 1496 + 19.7 =4143

PROPOSED BUILDING

Assume that the designer is prepared to increase the R-value of the roof to compensate for
> 30% glazed area

Aot Al Pl A Glaz
HLproposed = -phoof.. 4 Wall_ 4 Fleor. ,  _Glazing.

180 84.6 180 45
Tt TgT 737+ oo6 = 443
-1199;-- +445 41385 + 173 < 414.3
Roo
RR { =  p——— /i Roof _______... ... 180 .
% -HEReference_HEProposed 414.3 - 356
R 180 _
Roof - 583 -

RRoo = 3.1 (changes from 2.9) increase roof to 3.1
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- H1 ENERGY EFFICIENCY
Waipa
COMPLIANCE WITH CALCULATION METHOD
NON-SOLID CONSTRUCTION, ZONE 2
< 30% GLAZING
OWNE R ..ot
SITE ADDRE S S ... ooe et
DESCRIPTION OF WORKG .....ooeieee e
House dimensions:
Total wall area:
Floor area and roof area:
Area of glazing:
% Glazing/wall area:
Wall area:
REFERENCE BUILDING
— ___BRoof__ _70%_of total wall area __Floor _ _-30% of total wall area_

HLRetorence = 29 1.9 L R 0.26

HLretorence = T39T Y 49Tt 73T Y 026

HLReference = + + + =

PROPOSED BUILDLNG

A A A
HLproposed = ool 4 Wwal o, JFleor plazing.

Roof Wall Floor Glazing

HLProposed < HLReference

H I—Proposed = ot + -mmmmeee + - + -mmmmeees

H I—Proposed = + + + =

(Must be < Total of Reference Building)

Location System or Product ‘R’ Value

Roof

Wall

Floor

Glazing (Vertical)

Glazing (Skylight)
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- H1 ENERGY EFFICIENCY
Waipa
COMPLIANCE WITH CALCULATION METHOD
NON-SOLID CONSTRUCTION, ZONE 2
> 30% GLAZING

OWINE R : .. oo e e e
SITE AD D RE S S : ...t e e
DESCRIPTION OF WORK : ... e e e e e
House dimensions:
Total wall area:
Floor area and roof area:
Area of glazing:
% Glazing/wall area:
Wall area:
REFERENCE BUILDING

HL pef = __A_BQQL_ + /j\_/\!au__ + /j_Fiqgr___ + /jSQf@_Qf_t_qtal_yv_a_ll_g_rea__ + /jﬁ_la_zi_rlq_?_/jSQS@_Qf_t_Qtal_yv_a_ll_g_rea_

elerence 2.9 1.9 1.3 0.26 0.31
HLReterence = B~ IR I I U5 I 0 -1 S 0 & I
HLReference = + + + + =

PROPOSED BUILDLNG

H I—Proposed = B + R

HI—Proposed < HI—Reference

HLproposed = ~  -=-=------ + =mmmmeeees + =-mmemme- + =mmmmeeeee
HLproposed = + + + =
(Must be < Total of Reference Building)

Location System or Product ‘R’ Value
Roof
Wall
Floor
Glazing (Vertical)
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Glazing (Skylight)
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