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Passive House Institute

Passive House Project Documentation
Waitetuna Passive House, Raglan 3295, New Zealand.
PHI ID: 3918

1.0 Photograph of front of the house

This is the second certified Passive House in New Zealand. It is situated in a rural
setting close to the coastal town of Raglan. The project brief was to build a certified
Passive House with a minimalistic approach that would capture the views to the bush
and windfarm. The house is two levels, with external ICF walls, timber mid-floor and
roof, and a concrete slab foundation.

1.1 Building data

U-value external walls = 0.29W/m2K

U-value floor = 0.26W/m2K

U-value roof = 0.2W/m2K

U-value window frame = 0.95W/m2K

U-value window glass = 1.1W/m2K

PHPP Space Heating Demand = 4kWhr/m2 per annum
PHPP Primary Energy Demand = 89kWhr/m2 per annum
Air Test (n50) = 0.42h-1

Heat Recovery Unit Efficiency= 82.6%



1.2 Construction Task

Designed by Brooke Cholmondeley-Smith, and built John MacDonald Builders, the
two-story ICF concrete building has three bedrooms, including an upstairs master
bedroom. Downstairs there is a kitchen and living areas.

The building is oriented along the north-south axis with the main entry to the south
and a backyard to the north. This site is a rural site 0.6648Ha in size. The house was
positioned on the lower slope of the hill to gain the best views, ease of construction,
and where there is less morning shade from the large hill behind the house. There
are no close neighbours (by urban standards).

Assemblies included:
e New ICF block with 0.15m concrete reinforced core
e Timber 300 x 63mm LVL mid-floor joists
e Timber mono-pitch roof trusses

1.3 Project participants

Project ID: 3918

Architect: Brooke Cholmondeley-Smith
Certified PH Designer: Brooke Cholmondeley-Smith
Building Services Planner: Brooke Cholmondeley-Smith

Builder: John MacDonald Builders
Structural Engineer: BCD group
Ventilation: Fantech NZ

PH Certifier: MosArt (Ireland)



2.0 Completed photos (Interior)

House interior, polished concrete floor, painted walls and ceiling.



Timber stairs, painted walls and ceiling. Entrance door in back-ground.



2.0 Completed photos (Exterior)




3.0 Section drawing

Reinforced 20mm solid plaster system over
Ecoblock. Paint finish. Refer to spec for more

160 x 19mm (110 cover) Gedar rusticated
weatherboard, on 45mm vertical timber cavity
battens., over buiding wrap. Finish: 1 coat in
factory and 1 coat on site of Drydens wood of
refer spec for colour selection.

PH certified V-isolux type window and door
suite. Double glazed. Refer to spec for more
info.

0.7mm BMT Colorcote ZRX cap flashings.
Refer to Roof Plan and details for more
information.

Existing contour to be batted back to allow for
aflat area at east side of house.

First fioor timber Hy-Span joists. Refer to floor
framing plan for more info.

=[] [2]

H1.2 SG8 90 x 45mm puriins on flat @ 900mm
crs. Fixed with 1/ 14g self-driling screw, 100
mm long. Puriins to have 10 x 45mm H1.2
timber counter battens over roof wrap.

70 x 35mm Ceiling battens @ 600mm crs. with
13mm thi. plaster board to ceiing.

Master
Bedroom

20mm T&G plywood flooring. Refer to spec for
more info,

2,550 fioor to celing

Timber trusses to have continuous blocking

through at 350mm above bottom of truss. To

be installed at pre-fab stage to provide fixing for
rrie.

Note section shown
through wardrobe for
clarity.

Mechanical ducts in floor cavity and ceiing
cavity. Location indicative only. Ensure ducts
in celing cavity are insulated.

Slab thickening to load bearing walls to be
compliant with NZS 3604 - figure 7.20

Lintel to triple passing wardrobe door to be 140
X 140 wall above to remaining 90mm thick.
Allow to fix plaster board and lintel and square
stop to finish.

(8]
9]
[10]
[1]
[12]

Living Room Kitchen

2,560 floor to celling
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Section B

Two level house with ICF walls on a concrete slab. Roof and mid-floor timber
framed.



4.0

Ground and first floor plan
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5.1 Footing/slab connection

0.7mm BMT Colorcote ZRX barge cap
flashing. Fixed with clip system continuous
brackets.
180 x 25mm H3.1 pre-primed barge board
fixed to purlin's with 14g 120mm tek
2QF ; 64 ; 150 ; 64 ”10 screws. To over lap render by 70mm min.
New 0.55BMT Colorcote ZRX roof. Profile
Styleline. Ends to be turned up.

10mm thk. gypsum plaster to internal face
of Ecoblock. To form air-tightness layer. To
have air-tight adhesive tape (membrane to
plaster type - Proclima)

Horl- HD12 @ 300mm crs:
Aternative sides.
Vert - HD12 @ 300mm crs,

45 x 10mm counter battens over roofing

f 60 x 20mm beveled underiay.

skirting to cover tape. 140 x 45mm H3.1 truss top chord @

900mm crs. Refer to roof framing plan for
layout.

¥ ¥ 140 x 45mm H3.1 draft board fixed to top
plate. Top Ecoblock to cut and shaped to

215mnp k 25mm rebate i indi
. Q12 Lh 6500 g fall of roof line as indicated.

100mm thk. reinforced concrete slab.
&"_'/100mm thick T&G Foamglass insulation
under slab. On 200mm pit sand, 400mm
compacted hard fill.

350 footing

300mm crs. 600mm up
wal.
100 insutation

HD12 L-bar starter bars @

Concrete under slab thermathene 0.5
micron sheet. PVC taped at perimeter and
edges.

20mm thk. solid reinforced render with pair
finish. Refer to spec for more info.

Waterproof Flexyl render system to below
ground level to 200mm above FFL. To be
taped with underslab DPC. Refer to spec
for more info.

g
:
;

¥ 600 footing ¥
@ Footing Details
202 Scale 15

Footing isolated with ridged foam insulation, 100mm thick concrete slab and footings
poured all at once. ICF block formed outer boxing of footing.




5.2 Exterior walls

125mm half round Colorcote gutter system.
With 70mm Colorcote downpipes. To have
continuous 0.55mm BMT Colorcote gutter
flashing. \'A
140 x 20mm H3.1 pre-primed barge board
fixed to purlin‘s with 14g 120mm tek
screws. To over lap render by 70mm min.

50 x 20mm H3.2 timber cavity batten @
600mm crs. with 20mm continuous cavity
closer,

140 x 45mm H3.1 timber end block to allow
to fix fascia and drained cavity.

140 x 45mm H3.1 top plate bolted over
DPC to concrete wall

Vertical reinforcing: HD12 @ 300mm crs
centrally ptaced

Horizontal reinforcing: HD12 @ 300mm crs.
on altemative sides of vertical, For more
info. refer to BCD group.

10mm thk. gypsum plaster to internal face
of Ecoblock

60 x 20mm timber skirting

CHH 300 x 90mm Hy-Joist floor joists.
Refer to floor framing plan for layout. To
have top mount joist hangers. Perimeter
fixed with M186 bolts @ 900mm crs with
minemum 110mm embedment into
concrete. Driled and epoxied. Refer to BCD
for further information.

20mm plywood board over floor joists.

FUTURE: 12mm thk. soid T&G timber flooe
overiay, by client

Timber blocking where fixing are. ]

Mineral wool insutation minimum 0.035 w/
(mk). Refer to spec. for more info. Roof
underlay wrap to top of insulation.

To form air-tightness layer. Ecoblock to be

cut out as shown and Foamular 250 0.026
W/(mkK) insuation placed into wet plaster to
form air-tight layer,

o
z I
/ £
A i
Mid-floor g

acoustic

insulation,
+

20mm thk. solid reinforced render with paint ~——)
finish. Refer to spec for more info

Ecoblock wall system with 150mm thk. —|
reinforced concrete infill. EPS formwork = \
minimum 0,030 w/(mk), 25X 0.8 mm Galv. steel strap
a = as tie fixed to each member
- Steel bracket fixed to bottom chord of truss. with minimum 3/30 X 2.8 mm FH nais.
Intello air-tightness membrane to roof 2/40 x 10mm timber scotia
ceiling, fixed to underside of trusses. ALL 1
penetrations to use air-tight sleeves. Refer €—— 13mm thk, plasterboard to ceilings. Finish
to spec. for more info. 1 to level 4. Paint finish,
- 70 x 35mm H1.2 ceiling puriins @ 600mm 1
crs. L |
\l 4

10mm thk. gypsum pilaster to internal face
of Ecoblock. To form air-tightness layer. To Ny 64y e e 4

have air-tight adhesive tape at all junctions.
m Mid-Floor Detail

(membrane to plaster type)
e 1
202 Scal 5

Pt ki b £V 7 12

The exterior walls are ICF block with a 0.150m concrete core. These walls are the
total height of the building. The mid-floor is thermally isolated.




Roof

5.3

- 0.55mm BMT Colorcote ARX styleiine
reofing (turned down) over 70 x 45mm H3.1
purling @ 1050mm crs, With 10 x 45mm
counter battens over trusses over self-

125mm half round Colorcote gutter system,
With 70mm Colorcote downpipes. To have
continuous 0.55mm BMT Colorcote gutter

f supporting roof underiay and mesh,

flashing.

140 x 20mm H3.1 pre-primed barge board
fixed 1o purlin’s with 14g 120mm tek
screws, To over lap render by 70mm min

50 x 20mm H3.2 timber cavity batten @
B00mm crs. with 20mm continuous cavity
closer

140 x 45mm H3.1 timber end block to allow
to fix fascia and drained cavity.

140 x 45mm H3.1 top plate bolted over
DPC to concrete wal

20mm plywood board over floor joists
FUTURE: 12mm thk. soid T&G timber floor
overlay, by clent

Timber blocking where fixing are. -

| Mineral wool insulation minimum 0.085 w/
-7 r (mk). Refer to spec. for more info. Roof
underlay wrap to top of insulation.

410

To form air-tightness tayer. Eccblock to be
cut out as shown and Foamular 250 0.026
Wi/mK) insulation placed into wet plaster to
form air-tight layer.

20mm thk. solid reinforced render with paint
firish. Refer 10 spec for more info

Ecoblock wall system with 150mm thi.
reinforced concrete infil. EPS formwork
minimum 0,030 w/imk).

Steel bracket fixed to bottom chord of truss.

Intello air-tightness membrane to roof
ceiling, fixed to underside of trusses. ALL
penetrations to use air-tight sieeves. Reler
to spec. for more info.

70 x 35mm H1.2 ceding puriing @ 600mm
crs.

’ e
20 ¥ 270 ’

10mm thk. gypsum plaster to internal face
of Ecoblock. To form air-tightness layer. To
have air-tight adhesive tape at al junctions.
(membrane to plaster type)

Gutter Roof Detail
Scale 15
202

The ICF block is built to the underside of the roofing material. The timber trusses are
inside the ICF to improve thermal performance. The timber trusses have two layers
of thermal insulation blanket at the ceiling level. The ceiling uses an air-tight
membrane to make the ceiling meet the PH air-tightness criteria.



5.4 Window frame

Product frame:

Product glass (double glazed):

Window:

570 Q-over
Corten window shades. Refer o ———_
AS505 for more info. \
|
J
X
Iy
A g g-. [
q 9
Nisccaacin: 83| 2
15 x Smm Corten plate welded to T % §
under of canopy to front edge R4 E4
to stiffen canopy and peovide drip A 5 i
g

edge.

Ecoblock to extend over glazing v
profile. Plaster m to use —
proprigtary I andi jamb profiles

to form drip edges.

Sell-@

anding foam tape (Intelo)

Ecobiloc] ystem exte
to extend 40mm from
opening on head and jambs. Any
gaps to be filled with PU foam.

2mm thk aluminium sill tray with >
uptums. Powde inish, Colour

TBC. Window manufacturer to

provide & install

Sloped sil rebate 10 be created

with formwork

Ecoblock to have
membrane to cor ace. Air- ~
tight tape to the inside as shown.
flashing tape unde "
ridged insulation as shown.

02

V-Isolux frame, spruce with Purenit core (Uf 0.95)

ISOLAR Neutralux Low-e, argon filled (Ug 1.1)

Uw 1.21W/(m2K). g value = 62%

\

\

\\_AkA#A_

15mm structural opening

s

Generic Window Head & Sill Detail

e/

Scale 15

embrane applied to
structural opening. Refer to spec
for more info.

+2.100 AFFL

have props
and surround finished W
trim & sil to match window finish as
shown,
Window packed with treated
packers and PU foam filer. Window

manufacturer 10 provide foongs
very high wind zone NZS3604
(55mv'sec)

+Vares AFFL

Weisolux PH certified window

system

10mm thi. gypsum plaster to
internal face of Ecoblock. To form
air-tightness layer.



6.0 Air-tight envelope

The air-tight envelope is created by the continuous concrete slab on ground (no
basement). The walls have a continuous internal layer of wet Gypsum plaster
applied to the ICF block. The ceiling has an internal air-tight membrane (Intello)
installed to the underside of the timber trusses, this is then taped to the Gypsum
walls at the perimeter of the ceiling. The building form, and therefore the air-tightness
membrane, was keep particularly simple so to meeting the PH air-tightness criteria.
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6.1 n50 Test Result (De-pressurisation)




BUILDING LEAKAGE TEST

Date of Test: 1/27/2013 Technician: Baden Brown
Test File: Casper Depressure Project Number:  01/2013
Customer: Casper Valentin Building Address:  Residential
1068b Old Mountain Road 1068b Old Mountain Road
Raglan Raglan
Hamilton, Waikato Hamilton, Waikato
Phone:
Fax:

Test Results at 50 Pascals:

V50: m¥h Airflow

n50: 1/h Air Change Rate
w50: m¥h/m? Floor Area
q50:

Leakage Areas:

Building Leakage Curve:

155 (+/- 1.5 %)
0.45
1.13

55.2 cm? ( +/- 6.1 %) Canadian EqQLA@ 10 Pa
27.9cm?(+/-9.5 %) LBLELA@ 4 Pa

Air Flow Coefficient (Cenv) = 9.7 m¥h/Pa" ( +/- 14.8 %)
Air Leakage Coefficient (CL) = 9.7 m*h/Pan ( +/- 14.8 %)
Exponent (n) = 0.709 ( +/- 0.038 )

Correlation Coefficient = 0.99779

Test Standard: EN 13829
Test Mode: Depressurization
Type of Test Method: A
Regulation complied with: en13829 n50<0.6 1/h
00T T T T 11
© Depressurize
2001 R B e e !
Building 100~ -—+——4-—4-—1—1- | R (IO
Leakage gg: -i ------------- __“__--_‘___‘,___r—-]h_—
(m’/h) 70 4 i l ¢ O |
-
i S s 1 b+
T o oo 4
] | I I 1 |
30 ft e
20 —r—— : : ——
5 6 7 8910 20 30 40 50 60 7080

Building Pressure (Pa)

6.2

n50 Test Result (Pressurisation)




BUILDING LEAKAGE TEST

Date of Test: 1/28/2013 Technician: Baden Brown
Test File: Casper pressure Project Number:  01-2013
Customer: Casper Valentin Building Address:  Residential
1068b Old Mouhtain Road 1068b Old Mouhtain Road
Raglan Raglan
Hamilton, Waikato Hamilton, Waikato
Phone:
Fax:

Test Results at 50 Pascals:

V50: m*h Airflow 134 (+/-4.2%)
n50: 1/h Air Change Rate 0.39
w50: m*h/m? Floor Area 1.13
q50:
Leakage Areas: 55.0 cm? ( +/- 21.7 %) Canadian EQLA @ 10 Pa
30.0 cm? (+/- 34.6 %) LBLELA@ 4 Pa
Building Leakage Curve: Air Flow Coefficient (Cenv) = 11.8 m?*h/Pan ( +/- 54.1 %)

Air Leakage Coefficient (CL) = 11.7 m®h/Pan ( +/- 54.1 %)
Exponent (n) = 0.623 ( +/- 0.141)
Correlation Coefficient = 0.97514

Test Standard: EN 13829
Test Mode: Pressurization
Type of Test Method: A
Regulation complied with: EN13289 n50<0.6 1/h
200 T T T T T T T
| | | | | | }
[ Pressurize ~ ———— |
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Building Pressure (Pa)

7.1 Ventilation




The ventilation system is a Zehnder ComfoAir 350, with a Comfotube flat51 flexi-duct
system.

Effective heat recovery:  82.6%
Electrical efficiency: 0.29 Wh/m3
Ventilation rates/values: (below)

M

FANTECH

AIR FLOW RATES

Customer name Brooke Cholmondeley-Smith
Project name 39, Old Mountian Road House
Sales person Luc Jorieux
Date of Quote 27.01.12
Designation Surface m? Height Volume m? Extract M3/ Hr

Kitchen 14.00 2.7 38 43.00
Laundry 5.71 2.7 15 72.00
Bathroom 9.51 2.55 24 36.00
Ensuite 5.12 2.55 13 36.00
Lounge 16.63 2.7 45
Dining 18.63 2.7 50
Master Bed 18.70 2.55 48
Bed 2 14.40 2.55 37
Bed 3 10.70 2.55 27

187.00




7.2 Ventilation Layout

The HRVU unit is positioned in the laundry on the ground floor. The ducts are
distributed in the timber framed mid-floor and roof trusses. All ducts are inside the
thermal envelope. Zehnder filters and outlets are used. The system was
commissioned and balanced by the New Zealand Zehnder supplier and installer
(Fantech NZ). There is a supply vents to each bedroom and two in the living area
(shown below on drawings in blue). The extract vents are positioned in the kitchen,
WC, laundry, bathroom and ensuite (shown below on drawings in red).

HWC heat pump
outdoor unit.
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Ground Floor Duct and Vent Layout (as-built
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First Floor Duct and Vent Layout (as-built)
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Ventilation ducts installed in the first floor ceiling



8.0 Heat supply

The additional heating demand is provided by an electric heater. This heating source
is @ manually operated unit that the occupants plug into the house and use as
required throughout the year. The unit has a 2kw output

Main and only heating source in project

9.0 PHPP results

Year built: 2012
Treated floor area: 124.7m2
Enclosed volume: 479.2m3
Specific space heating demand: 4kWh/(m2a)
Heating load: 5W/m2
Pressurisation test result: 0.42h-1

Specific primary energy demand: 89kWh/(m2a)



Specific primary energy demand

(DHW, heating, auxiliary electricity):

Specific primary energy reduction
through solar electricity:

Frequency of overheating:

Cooling load:

10.1 Construction costs

50kWh/(m2a)

0kWh/(m2a) (not used)
5% (over 25c)

9W/m2

The completed construction house was $384,000.00NZD. Equating to a cost is

$2,455/m2 for the house.

11 User assessment

The owner of the project has installed a temperature monitoring system. This system
collects data samples multiple times during the day and night. There are several
zones it collects from internally and externally. The house has been monitored since

its completion and the client is very pleased with the performance of the house.



19

18

17

16

15

Indoor Temperature December 2013

M Too Warm

A

' VV

J, Too cold

There is a temperature monitoring system installed in the house.
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Reference publications

https://www.facebook.com/passivehousenz/
http://www.raglan23.co.nz/2012/passive-house-to-be-built-in-raglan/

http://www.stuff.co.nz/waikato-times/news/7389945/Passive-approach-reaps-

home-benefits-for-Waikato

https://www.youtube.com/watch?v=jRJh9vxzfWQ




