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ACCEPTABLE SOLUTIONS

Who/what type of house is eligible for AS1?
(Schedule or Calculation method)

* Housing (detached dwelling, multi -unit dwellings, group dwellings)
e Other buildings with a floor area of occupied space up to 300m2 and
« These buildings have either:
- 30% or less glazing across the total wall area (or combined glazing
across wall S, E W, is less than 30% of that wall area)
« Skylights no greater than 1.5m2 or 1.5% of total roof
«  Opaqgue door area is no greater than 6m?2 or 6% of total roof
« Or:

« 40% or less glazing across the total wall area
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ACCEPTABLE SOLUTIONS

How to show compliance for floors

* goto Table F1.2.1: in the H1/AST document

OR

* Calculate the floor R-Value and add the respective slab edge Psi Value to the
perimeter length, examples can be found in the Passive House handbook.
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ACCEPTABLE SOLUTIONS - FLOORS

- Acceptable construction systems

- Similar to windows — it depends on the slab size but
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ALL THESE SLABS ARE COVERED IN H1/AS1 TABLES:

Slab = 1.2m under slab
Slab - fully insulated

insulated

| The same slabs with R1.0 edge insulation [

v A ¥ 4

Raft Slab — uninsulated Slab — uninsulated
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FLOOR EXAMPLES FROM PHINZ
ONSTRUCTION DETAILS HANDBOOK

Insulated concrete slab on
ground:

1. Concrete

2. Rigid insulation

Top-insulated concrete slab
on ground:
1. Subfloor plywood or
timber panel (finish
floor/carpet not

3. DPM shown)
: 2. Rigid insulation
4. Blinding and ground 3 ancroto
4. DPM
5. Blinding and ground

Concrete waffle pod slab:
1. Concrete slab and

Suspended timber floor:

1

Interior finish floor timber or
carpet (not included in

ribs _ cost/carbon)
2. Foam pods (solid or 2. Sub-floor timber panel or
hollow) plywood junctions taped
3 DbpPM 3. Timber joists and fibre
4. Blinding and ground insulation
4. Windwash protection
membrane (optional timber
@ battens not shown)
-~ 5. Ventilated sub-floor space
(6) e e—— 6. DPM
7. Ground
@
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ACCEPTABLE SOLUTIONS

ACTUAL BUILT FRAMING FRAMING INCLUDED IN
CODE CALCULATIONS

How to show compliance for walls & roofs m m
e 4 w |

Calculate the R-Value as usual, but be aware that
the percentage calculation for timber framing is
grossly underestimating the real percentage of
timber framing.

* Great article by sustainable OfE 0
1
engineering: E: .
"Wall thermal performance is *: |

overestimated’

=0 =
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ACCEPTABLE SOLUTIONS - WALLS

- 90mm timber frames walls — You can't just use R2.0 insulation!
Due to thermal bridging R2.8 needed with 20% timber framing
- With metal studs thermal bridging is much worse and there will

be a high risk of condensation inside the wall. Continuous exterior
insulation ONLY.
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INTERESTING WALL EXAMPLES FROM
PHINZ HANDBOOK AND OCULUS

ICF wall:

©

®

@

Timber wall:

1. Flexible underlay
(WRB) or RAB

2. Structural stud layer
with insulation and
dwangs

3. Air/Vapour control
layer (AVCL)
membrane

4. Service cavity,
insulated

5. Interior finish
plasterboard

SIP walt:

1. SIP panel junctions
taped on inside
(flexible wall
underiay not shown)

2. Service cavity
insulated

3. Interior finish
plasterboard

GYPSUM INTERIOR LINING

STEEL FRAMING

EXTERIOR GYPSUM
SHEATHING

—— WEATHER RESISTIVE BARRIER

MINERAL WOOL INSULATION

NON-COMBUSTIBLE
VENTILATED CAVITY BATTEN

RAIN-SCREEN CLADDING

1

Optional additional
external rigid
insulation (exterior
cementitious render
not shown)

ICF block outer
insulation layer
Reinforced concrete
structural layer

ICF block internal
insulation layer
Interior finish plaster
or plasterboard

INTERIOR LINING

—— CONCRETE PANEL

T WEATHER RESISTIVE BARRIER

MINERAL WOOL INSULATION

NON-COMBUSTIBLE
VENTILATED CAVITY BATTEN

RAIN-SCREEN CLADDING
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ROOF EXAMPLES FROM PHINZ
CONSTRUCTION DETAILS HANDBOOK

Timber truss roof:

1. Roofing. underlay
and safety mesh

2. Counter batten and
purlin (ventilated)

3. Roof underlay vapour
open membrane

4. Timber truss and
fibre insulation
ventilated

5. Air/vapour control
layer membrane

6. Service cavity imber
blocking with steel
batten system shown

7. Interior finish
plasterboard

Skillion roof timber rafters

1. Roofing. underlay
and safety mesh

2. Counter batten and
purlin (ventilated)

3. Roof underlay vapour
open membrane

4. Timber rafters and
fibre insulation fully
filling the rafters

5. Air/Vapour control
membrane

6. Interior finish
plasterboard with
optional service
cavity

Membrane on rigid insulation

warm roof
1. Roof membrane

(watertightness layer)

2. Mechanical fasteners

(optional)

Rigid insulation

Air/vapour control

membrane layer

5. Structural roof deck
plywood shown
(steel option)

6. Roof structure timber
rafters shown (steel
option)

Skillion SIP roof

1. Roofing. underlay
and safety mesh

2. Counter batten and
purlin (ventilated)

3. Roof underlay vapour
open membrane

4. SIPinterior junctions
taped for air/vapour
control

5. Interior finish
plasterboard with
optional service
cavity.

Bw
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WHAT DOES AN R6.6 ROOF LOOK LIKE?

Because 300-400mm roofs are not an off the shelf product (yet), we have put a few options together

that will get you where you need to be with a few adjustments to existing products.

/ 2-PLY BITUMEN MEMBRANE
/ RIGID INSULATION
/ VAPOUR BARRIER
y Y e—— 13mm TIMBER BOARD

13mm GYPSUM SHEATHING

Wooden Frame — Warm Roof

For all membrane roofs that have no mechanical
fasteners (fully adhered), the new way to go is
120mm-240mm (depending on your rigid board
insulation product - PIR being the thinnest option
and EPS the thickest).

These roofs are great for 0-102 slopes, come with a
vapour barrier, are airtight and usually allow plenty
of space for services between the structural framing
below! The structure here can be steel framing too,
without thermal bridging being a problem, because
the fully-external insulation keeps the framing

warm and above the dew point temp.
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WHAT DOES AN R6.6 ROOF LOOK LIKE?

Metal tray roof systems can be trickier because they usually have metal fastener systems that connect the external roof
through to the structure below. With the insulation being fixed mechanically, thermal bridging greatly reduces the total
R-Value and insulation needs to increase to make up for it. This type of assembly will have condensation under the top

metal tray on most cold days and nights, so drainage and adequate ventilation of that cavity is extremely important.

METAL TRAY
SYNTHETIC ROOF UNDERLAY
/ ) S E— 30 x 45mm TIMBER FRAMING

/
Iz gl / IZ g B ,,/j— RIGID INSULATION

/ VAPOUR BARRIER
/ /—— METAL TRAY

METAL FIXING
L

STEEL FRAMING

/>_ 13mm GYPSUM SHEATHING

Metal Frame -— Warm Roof
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WHAT DOES AN R6.6 ROOF LOOK LIKE?

Standard "cold roofs” can be constructed using a split approach where the main rafter space is insulated as usual, and an internal insulation
layer is added in a separate layer. This allows the insulation being uninterrupted across the main area while the internal framing provides
space for internal services (great approach for walls, too). The separation of the layers also allows for the use of an air control layer which is
important for moisture management. Also, good for roofs down to 32 slopes. Because of the thermal bridging of the framing, the interior air

control layer is required for condensation control.

METAL ROOF DECK

30 x 45mm TIMBER FRAMING

SYNTHETIC ROOF UNDERLAY

=—1— 210mm MINERAL WOOL

210 x 45mm TIMBER FRAMING

AIR CONTROL LAYER

*=—— 90mm MINERAL WOOL

90 x 45mm TIMBER FRAMING

L 13mm GYPSUM SHEATHING

Wooden Frame - Cold Roof 210 + 90mm Framing
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WHAT DOES AN R6.6 ROOF LOOK LIKE?

If you have bigger framing depth you can reduce the internal cavity size accordingly,

but notice that the air control layer always remains.

METAL ROOF DECK METAL ROOF DECK
—— 30 x 45mm TIMBER FRAMING
—— 30 x 45mm TIMBER FRAMING
P —— 240mm MINERAL WOOL
— SYNTHETICROOFUNDERLAY | | RoRm s IR i Ros AT AT R GRG0 N A— mm
95 T
sg:%% ‘/? 240mm MINERAL WOOL
—— 240mm MINERAL WOOL %@%@
Ser ke
RS 9509, 240 x 90mm TIMBER FRAMING
240 x 90mm TIMBER FRAMING \/,%:.;%
L 05%, &
AP APKR S >
% Y —— AIR CONTROL LAYER
S
— AIR CONTROL LAYER 05‘{3};&' ¢ %
SO LY U g
X P 7 02064
R R R IR IR 70mm MINERAL WOOL % . X > 1N [Z]  45mm MINERAL WOOL
S NSULATON ' G XTI wsutamon
75 x 45mm TIMBER FRAMING B - R L — — N
N — 45 x 45mm TIMBER FRAMING
13mm GYPSUM SHEATHING 13mm GYPSUM SHEATHING
Wooden Frame - Cold Roof 240 + 90mm Wooden Frame - Cold Roof 240 + 45mm

Framing Framing
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ACCEPTABLE SOLUTIONS

How to show compliance for windows

- Leave it to the suppliers....
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ACCEPTABLE SOLUTIONS - WINDOWS

Or show this:

@ =-15.036 W/m

U = 1.169 W/(m"K)
®,,=9.138 W/m

24.00

O

9.138
20.0
0.151

231.90

b =-9.138 W/m

15070

7

- 1.169:0.232

= 1.23W/(m"K)

[BERKELEY LAB WINDOW v7.7.16.0 Glazing System Thermal and Optical Properties 07/27/22 14 14:31

65
Name : 4mm AS2 #2 / 16mm Argon 90% / 4mm Clear Fioat
90,0

ings: 2
KEFF - 0.036 (Wim-K]
Width : 23.782 [mm]
Uvalue - 1.202 [Wim2-K]
ISHGCe : 0561
isCc 10645
Tis 0783
RHG : 414,061 [Wim2]

Layer Data for Glazing System 65 4mm AS2 #2 / 16mm Argon 90% / 4mm Clear Float "

D Name D(mm) Tsol 1 Rsol 2 Tvis 1 Rvis 2 Tir 1 Emis 2 Keff

loutside
1322FPNAS2_40FL.amg # 3.9 590 260319 871.089 078 000 .840 032 1.00
9 Air (10%) / Ar 16.0SF6: 0% _Ar._ 0%

119 CLEAR 4.DAT # 3.9 812 .076.075 893 .084 084 000 .840 840 1.00
inside

[Environmental Conditions: 4 CEN

Tout Tin WndSpd Wnd Dir Solar Tsky Esky
© (©) (mis) (Wim2) (©)

Uvalue 0.0 20.0 550 Windward 0.0 0.0 1.00
Solar 30.0 250 2.75 Windward 5000 30.0 1.00

(Optical Propertios for Glazing System ‘65 4mm AS2 #2 { 16mm Argon 90% / 4mm Clear Float '
lAnge 0 10 20 30 40 50 60 70 80 90Hemis

[Tvis : 0.783 0.787 0.776 0.762 0.743 0.704 0,616 0.448 0.209 0.000 0,654

IRfvis: 0,153 0.146 0,143 0,146 0.158 0.133 0.232 0.338 0.560 0.999 0.212

IRbvis: 0.146 0,140 0.139 0.143 0.157 0,185 0.247 0,388 0,651 1.000 0.224

TS0l 0.499 0,502 0.494 0.484 0.470 0.445 0.389 0.283 0.131 0.000 0.414

IRfsol: 0.294 0.288 0.286 0,268 0.298 0.316 0.352 0.433 0,618 0,999 0.337

IRbsol: 0.278 0.275 0.273 0.273 0.279 0.295 0,333 0.427 0621 1.000 0.322

[Abs1 £ 0.155 0,157 0.166 0.173 0.176 0.183 0.206 0.236 0.217 0.001 0.187
[Abs2 £ 0.053 0.053 0,054 0.054 0,055 0.056 0,054 0,047 0,034 0.000 0,052

|SHGCC: 0.5610.564 0558 0.550 0.537 0.513 0.459 0.352 0.186 0.000 0.480

TowK : 0.463
Taw-ISO: 0.644
Ty 0.37

Temperature Distribution (degrees C)
Winter  Summer

out I out In

Lay 10 1.1 385 386
Lay2 169 170 319 318

frame

glass

TDTB 12151 Techn ICQl

Thermo E———
‘Warm Edge Spacer Tube Density: ™ 1.20 g/em?®
‘Thermal Conductivity Values T
Passive House Certificate: phA+ rating with =
e

Aeq.28 =0.140 W/(m K)

Reference Test Report - Nr. 14-000623-PROS
(PB-K10-06-en-01)

ift Rosenheim - ft-Guideline WA-17engl/1in |
generalaccordance to EN 12664: 2001

ENISO 10456: 2008

0036 | 0032 | 0,031 | 0032

b aiaie e, S 9 e,
155mm,

S 2nd 195,

0031 | 0030 | 0,020 | 0030

(with high per & BSEN1279 parts 2, 3and 6
with all sealant types.

This Thermobar is & units.
‘Thermobar LITE (with no gas barrier tape) complies with 85 EN1279 parts 2 and 6 with hotmelt sealants only.

Mechanical Properties®

Performance Test Method Unit Value
Tensile strength 150 527/ASTM D638 MPa 245
Tensile Modulus 150 527/ASTM D638 MPa 5200
Tensile strain at break 150 527/ASTM D638 % 215
150 1797/ASTM D256 Ki/m? 28

Al et valoes are carred out a1 - 25 an njecoon moukded sampies.

Thermal Properties

www.thermosealgroup.com

Performance Test Method Unit Volue
Cosffcent o inearthermal | 0 11concrioe | 10 /% 55
expansion - longitudinal
Temperature |- < 105
WMelting Point 1503146 < > 160
Piase nate
equired for Thermab
Thermoses! Grous. Phoneto scan imoge
the  dbovelocaniine
P locatiomo dotasheets
Glsting Consdarations for Insulating Glass Unis! and dowrioods

spacer
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ACCEPTABLE SOLUTIONS - WINDOWS

Acceptable construction systems

Hard to define because even using the same frame and glass will lead to
different R-Values for two different sized windows!

f using the standard size window (NZS4211, old version) as a reference it
Is technically impossible to use non thermally broken frames.

So at a minimum use thermally broken frames, non metal glass edge
spacer, Low E coating, and glass with a gas filling (argon, krypton, xenon)
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ACCEPTABLE SOLUTIONS

Difference between AS1 and AS2
.+ ASTis for housing and for small buildings (below 300m2)

- AS2is for anything else

i 5 8 m a
Construction R-values (m2K/W) Construction R-values (mzK/W)™

Climat Climat Climate Climate Climate Climate Building " ) ) )
zo':: s z;r:: ; ZO'IT:B zo'ne 4 zo':; 5 Zo'ne 6 element Climate Climate Climate Climate Climate Climate
zone 1 zone 2 zone 3 zone 4 zone 5 zone 6
Roof®® R6.6 R6.6 R6.6 R6.6 R6.6 R6.6
Wall R2.0 R2.0 R2.0 R2.0 R2.0 R2.0 Roof R3.5 R4.0 R5.0 R5.4 R6.0 R7.0
Floor Wall R2.2 R2.4 R2.7 R3.0 R3.0 R3.2
Slab-on-ground R1.5 R1.5 R1.5 R1.5 R1.6 R1.7 Floor R2.2 R2.2 R2.2 R2.4 R2.5 R2.6
floors Windows and R0O.33 RO.33 RO.37 RO.37 RO.40 RO.42
Floors other R2.5 R2.5 R2.5 R2.8 R3.0 R3.0 doors
than slab-on-
ground Skylights RO.42 RO.42 RO.46 RO.46 R0O.49 RO.51
Windows and  R0.46® RO.46% RO.46 RO.46 RO.50 R0O.50
doors®

Skylights RO.46 RO.46 RO.54 RO.54 R0O.62 R0O.62
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VERIFICATION METHOD VM1

1. Who/what type of house is eligible for VM1?

ALL HOUSING of any size and all glazing area
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VERIFICATION METHOD VM1

2. How to show compliance

Model the building geometry according to Appendix D using
appropriate software.

Cheapest/fastest way to do is is PHPP and designPH in sketchup,
but can be done using NZGBC ECCHO (If you've done the Homestar
Designer course) or another modelling software that is built
according to ANSI/ASHRAE Standard 140
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VERIFICATION METHOD VM1

3. Reference model

Save a copy of your original model and assign the construction R-

Values from table 2.1.2.2B from AS1 to the building and compare the
difference

But make sure you are clear on the other data inputs for the model,
such as internal heat load profiles, ventilation, building airtightness
(PHPP) shading, heating and cooling systems.
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DIFFERENCE BETWEEN VM1 AND VM2

- VMT1is for housing and for small buildings (below 300m2)

- VM2 is for anything else

They work the same way!
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Q&A

H1 — EXAMPLES OF COMPLIANT ASSEMBLIES
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building science + bullsh*t seminars 2023

REGISTER NOW!

*subject to change!

%ARCH

30/03/23
NZBC H1 - Examples of compliant
assemblies

APRIL

27/04/23

NZBC H1 - Costing — No, it doesn't cost
more

MAY

25/05/23

Blower door testing & implementation on a
multi-unit state-housing Passive House
development

JULY
27/07/23
Tanking Fundamentals

AUGUST

31/08/23

Building improvements and their
energy use impact

SEPTEMBER

28/09/23

The difference between code
compliant and actually good

OCTOBER

26/10/23

Best practice for upgrading existing
roofs

NOVEMBER
30/11/23
How to keep your house cool
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MORE INFORMATION?

@pink.moose

30

I:h-] Oculus Architectural Engineering Ltd

A

% www.oculusltd.co.nz (H1 page, Q&A, Resources, Podcast)

>

.

Next Building Science + Bullsh*t Seminar: 27/04/2023 - H1 - Costing - No, it doesn't
AL cost more!


http://www.oculusltd.co.nz/

