PROJECT DOCUMENTATION
GEBAUDE-DOKUMENTATION

ABSTRACT | ZUSAMMENFASSUNG

Orr’s Residence Richmond

Certified

Passive House

Passive House Institute




BUILDING DATA | GEBAUDEDATEN

Year of Construction 2021/22 Space Heating 14
Baujahr Heizwdrmebedarf
U-Value External Wall 0.224
U-Wert AuRenwand W/m?2K kWh/(m?a)
U-Value floor 0.252 Primary Energy Demand (PER) 39
U-Wert Kellerdecke W/m?K Erneuerbare Primarenergie (PER) kWh/(m?a)
U-Value roof 0.116 Generation of Renewable Energy 0
U-Wert Dach W/m?K Erzeugung erneuerb. Energie kWh/(m?a)
U-Value windows 1.00 Non-renewable Primary Energy 92
U-Wert Fenster W/m?K (PE) kWh/(m?a)
Nicht erneuerbare Primarenergie
(PE)
Heat Recovery 84% Pressurization test nsg 0.25
Warmerlckgewinnung Drucktest n50
Special features Structural Insulated Panels SIPs for the roof and wall elements
Besonderheiten SIPs fur die dach- und wandelemente

BRIEF DESCRIPTION

The house is an architecturally designed contemporary house with three bedrooms, an
office, two bathrooms and a large double garage. Situated in Richmond, Tasman District,
facing north-west the dwelling is elevated with views of Tasman Bay and the Kahurangi
mountains on the horizon.

The home features SIP walls and roof on an insulated concrete slab. The building has a
combination of cedar and aluminium cladding. Large external pergolas with operable blades
were installed on the Northern side of the building (southern hemisphere) to limit excessive
solar gains.

KURZBESCHREIBUNG

Das Haus ist ein architektonisch gestaltetes zeitgendssisches Haus mit drei Schlafzimmern,
einem Blro, zwei Badezimmern und einer groflen Doppelgarage. Das in Richmond, Tasman
District, gelegene Wohnhaus ist nach Nordwesten ausgerichtet und bietet Blick auf die
Tasman Bay und die Kahurangi-Berge am Horizont.

Das Haus verflgt Gber SIP-Wande und Dach auf einer isolierten Betonplatte. Das Gebadude
hat eine Kombination aus Zeder und Aluminiumverkleidung. Auf der Nordseite des Gebaudes
(stdliche Hemisphare) wurden groRe AuRenpergolen mit bedienbaren Lamellen installiert,
um UbermaRige Sonneneinstrahlung zu begrenzen.
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1. BUILDING PHOTOS

'L 1)

»Northeast elevation

Southwest elevation

Note that the southeast and northwest elevations are not photographed as they are difficult
to access from the sloping property.



2. INTERIOR PHOTOS




3. SECTIONS
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4. PLAN
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5. FOUNDATION AND FLOOR CONSTRUCTION

The floor consists of an insulated concrete slab from the foundation system MAXRaft. The
system uses EPS insulation underneath the slab and around the slab perimeter.

FORMANCE SIPS WALL WITH
BOTTOM PLATE FIXING TO
MAXRAFT SPECIFICATION.

—— 100mm MIN. SLAB WITH 1 LAYER
OF MESH PLACED CENTRALLY
(50mm EDGE COVER U.N.O.).

00 D00 000 D00 020

MAXRAFT 250. fe— — 5]

R10 BARS @ 600crs, e . 5 Sr g

3-D12 MAIN BARS. A .
3

A
COMPACTED J 50 450
HARDFILL WITH 25mm 500 cc
SAND BLINDING. HA
SA
EXTERNAL FOOTING DETAIL
Assembly no. Interior insulation?
' 04ud 'MAXRaft Standard . )
Heat transmission resistance [mPHAW]
Orientation of building element: 3-Floor h interior Rz 017
Adjacent to:2-Ground exterior R, 0.00
Area section 1 LW mK)Y  Area section 2 (optionaly L [WIHmK) Area section 3 (optional) L [ (i) Thickness [mm
Concrete
(reinforced) PHPP 2100 100
EPS S 0.040 150
Percentage of sec. 1 Percentage of sec. 2‘ Percentage of sec. 3_ Total
100% : : : | 25.0 |cm
U-value suppleme U-value:‘»w(m‘K}




6. EXTERNAL WALL

The external walls are made of structurally insulated panels or SIPs which have EPS insulation
sandwiched between two layers of OSB. The wall SIPs are all 165mm thick.
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_Assemhhf no. _Builcling assembly description _Interil:lr inzsulation?
: 01ud ‘Formance 165 Walls : )
Heat transmission resistanc
Orientation of building element N interior R
Adjacent toi 3-Ventilated exterior Ru.:

Area section 1 LWImK)  Area section 2 (optionaly A [WImK)] Area section 3 (optienal) 2 Wi Thickness [mmj]
wall underlay

Oriented strand board

(0SB) PHPP 0-130 1
EPSFormanceEP SFoam .

Core20kg/m3 0.038 framing 0.120 143
Oriented strand board

(OSB) PHPP L L
GlassfibrePinkBattsMas .

onryWallR1. Omm 0.040 framing 0.120 40

air 0.046 framing 0.120 5

Plasterboard 1.250 10

Percentage of sec. 1 Percentag_g of sec 2 Percentage of sec. 3_ Total
30% L 15.0% | 50 | 22,0 |em
U-value 5upplement; U-value: W"UTFK}




7. ROOF CONSTRUCTION

Two different roof SIP thicknesses were used across the project: 315mm and 265mm. During
construction, the client decided to add additional 90mm internal rigid insulation to the roof.

COLORSTEEL FLASHINGS. TO o 3
MATCH ROGFING, - TRAPEZOIGAL PROFILE “ROGF DECK"
e RDOFIG O UNDERLAY ON 70785
PURLINS G 900crs, (300 CRS

HGH FLOW CAVTY.
FOR AFALD
AN

5,097 TO OF ROOF
hv4

CAVIBAT CAVITY BATTENS
ANRFLOW|

HU WAL E-SERIES VERTICAL
GLADDING ON 40MM GAVIBATT
'STEM ON ELILDING

PAPER, INSTALLEDAS PER
MANUFACTURERES g
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D
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Eaay

=
£

R,
K
KRR

/4.3, WALL ROOF DETAIL
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90 45mm INTERNAL TIMBER FRAMES
/ALLS. STUDS @ 600:1s MAX, DWANGS
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| FORMANGE 315MM 510 ROOF PANNEL
IXED TO Wal
| FORMANCE DESIGN GUIDE
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CAVIBAT CAVITY.
BATTENS AIRFLOW

COLORSTEEL
FLASHINGS 10
MATCH CLADBING

3077 TP OF WAL
V4

‘COLOURSTEEL “BOx

180X25 ABCDO AWT2
CEDAR FASCIA FIXED TO
ROOF FRAMING. STAIN
FINSH,

5mm FIBRE CEMENT SOFFIT LINING, FLUSH
'STOPPED, PAINT FINISH

RODF PANEL SPLINES PAST END OF PANEL TO
EAVE

EACH SIDE. RAFTER COF
PER FORMANGE DESIGN GUIDE.

Aszembly no.

Interior insulation?
] *

03ud {Formance 315 Roof

Orientation of building element: 1-Roof
Adjacent tei 3-Ventilated

Area section 1 L WImK)]  Area section 2 i)

Heat transmission resistance [meKAW]

interior R, 0.10
exterior Fo.:i 0,10

optiznal) L [Wiimk)] Area section 3 (optional)

& [WITmKC)]

Thickness [mm]

Roof underlay

Oriented strand board

(OSB) FHPP 0.130

11

EPSFormanceEP SFoam

Core20kg/m3 0.038 framing

0.120

293

Oriented strand board

(OSB) PHPP 0.130

11

Plasterboard 0.250

10

Expol ThermaSlab H 0.035

90

Percentage of sec. 1
B85%

U-value supplement

Percentage of sec. 2

Total

Percentage of sec. 3

| 415 [om

U-value: wr(rrFK}




FORMANCE 265MM SG8 MROOF PANNEL. FIXED

TRAPEZQIDAL PROFILE "ROOF DECK™ ROOFING
0N UNDERLAY OM TOx45 PURLING £& S00crs.

O0mm CRS @ RIDGE & GUTTER) ON 20mm
CAVIBAT CAVITY BATTENS COMNECTEDR TO
PAMMEL AS PER FORMANCE GUIDELINE.

TO WALL STRUCTURES AS PER FORMANCE
DESIGN GUIDE
2 ———F COLORSTEEL
— LASHINGS. TO MATCH
ROGFING,
Roof Pilch 4° #—— +
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S VILLAROARD WiaLL!
CEILING LININGS TO
BATHROOMS &

ALUNDRY. FIXED AS PER
JAMES HARDIE
SPECIFICATION. FAINT
FIMISH.

50 % 45mm INTERMAL
TIMBER FRAMED

HIGH FLOW CAVITY
‘CLOSER FOR AIRFLOV
Z50x25 CEDAR FASCIA

(——FIXED T ROOF
FRAMING. STAIM FINISH.

&mm FIBRE CEMENT
FFIT LINING, FLUSH
STOPPED, PAINT FINISH

ROOF PANEL SPLINES PAST END OF PANEL TO
BUILT EAVE OWVER HANG 1200 CRS. BOUNARY
RAFTER CONNECTED TO EACH MEMBER WITH
Pl EACH SIDE. 140%45 H3.2 BOUNDARY
RAFTER COMNECTED TO SPLINES WITH CP40
EACH SIDE. RAFTER CONNECTED TO PANEL AS
FER FORMANCE DESIGN GUIDE

VE
MU WALL E-SERIES VERTICAL CA
CLADDING ON 40MM CAVI-BATT FIN

AT SYSTEM ON BUILDING
FAPER. INSTALLED AS PER
MANUFACTURERES SPECIFICATION.

FORMANCE 185MM WALL PANNEL
(4.2M MAX HEIGHT) FIXED TO
MAXRAFT FLOOR AS PER

SERVICE WALLS. T

[FLUMBING) STUDS @2
G00crs MAX, DWANGS @
Bl0mm CRS MAX VERT

4.10, BATH EAVE DETAIL

ENGINEERS DETAILS. FIXED TO
WALLROOF STRUCTURES AS PER
FORMANCE DESIGN GUIDE

TYPICALLY. '\523/} Scale 1:5
Assembly no. Interior insulation?
: 02ud éFormance 265 Roof h
Heat transmission resistance [mEKANY]
Orientation of building element"i.Roof e interior R, 010
Adjacent to} 3-Ventilated exterior Ru:i o 0,10

Area section 1 A [WImK)]  Area section 2 (optional) A [WImK)] Area section 3 (optionaly A [WI(mI)] Thickness [mm]
Roof underlay
Oriented strand board
(OSB) PHPP 0-130 "
EPSFormanceEP SFoam .
Core20kg/m3 0.038 framing 0.120 243
Oriented strand board
|OSB) PHPP 0-130 1
Plasterboard 0.250 10
Expol ThermaSlab H 0.036 90

Percentage of sec. 1 Percentage of sec. 3. Total

85% : | 36.5 |cn'|

U-value supplement

U-value: WI(rrFK}




8. WINDOWS AND WINDOW INSTALLATION

The windows and doors were sourced through the window manufacturer Thermadura in
New Zealand. The frames are made of laminated timber (Siberian Larch and Spruce) with

exterior aluminium cladding for additional durability.

Window Installation Head and Sill, Foundation edge details:
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9. AIRTIGHT ENVELOPE

The airtight envelope was tested once
during construction and a final Test was
conducted on 13 September 2021 by
Brent Chatterton of Chatterton Builders.

nso during Blower Door Test at 50Pa

(150:9972)
0.25h'

AIRTIGHT CONCEPT

FLOOR Concrete Foundation and floor slab

EXTERNAL WALLS SIP’s panels with EPS insulation

ROOF/CEILING SIP’s panels with EPS insulation
CONNECTION DETAILING FOR AIRTIGHT CONCEPT

CONNECTION CEILING/ROOF EXTERNAL FLOOR WINDOWS/DOORS

FROM/TO WALL

CEILING/ROOF Formance SIP

tape

EXTERNAL WALL Formance SIP Formance SIP

tape tape

FLOOR Formance SIP
tape

WINDOWS/DOORS Formance SIP
tape

with sealant

Formance
SIP tape

Formance
SIP tape
with sealant

Formance SIP tape
with sealant

Formance SIP tape
with sealant



Building leakage graph from Blower Door Test:
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10. VENTILATION SYSTEM

The Zehnder Comfoair 350 balanced ventilation with heat recovery is installed inside the
building envelope in the attic space above the kitchen. The distribution ducting is installed
in the ceiling cavity, see graphic below for distribution arrangement.

The heat recovery efficiency was calculated to be at 84% at an electric efficiency of
0.29Wh/m?3.
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11. VENTILATION DISTRIBUTION

i03

90,

" 3047 A 8 sq mm

entry/h;

09

Internal doors are undercut to allow circulation of air while the doors are shut.



12. HEATING

A 3.4 kW Daikin air-to-air heat pump was
installed to boost potential peak demand
during winter. Model Nexura FVXG25K2V1B
(indoor unit) RXG25L2V1B (outdoor unit).

13. DOMESTIC HOT WATER

The Stiebel Eltron WWK 22H Hot
water heat pump was installed
external of the building with insulated
supply ducting into the building.

Installing the hot water unit outside
the thermal envelope means there are
significant losses for storage and
distribution. Storage losses accounting
for 38% and distribution 13% of the
total energy demand for domestic hot
water, despite the insulation around
the tank.



14. BUILDING COST

Construction costs

Including site development, construction, building services, appurtenant structures,
additional costs including Architect, surveyor, Geotech, Engineers, landscaping, external
louvres, all flooring, blinds, all kitchen appliances, laundry appliances, heat pump and water
heater and some furnishing:

NZD $1,642,255 which equates to 5188 €/m?

Building structure costs

Including construction and building services & kitchen units:

NZD $1,211,368 which equates to 3775 €/m?



