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Passive House
1 Abstract | Zusammenfassung passve House Insttue

Figure 1 North ahd West Elevations of Dwelling,
Nord und Westansichten der Wohnung

ID 5849 - Swan Residence

1.1 Data of building | Gebdudedaten

Year of construction

. 2018
Baujahr Space heating demand 1 0.4
U-value external wall 0.221 Heizwarmebedarf kWh/(m?a)
U-Wert AuBenwand W/(m?2K)
U-value floor 0.342 Primary Energy Renewable (PER) 26
U-Wert Boden W/(m?2K) Erneuerbare Primarenergie (PER) kWh/(m?2a)
U-value roof (first floor) 0.158  Generation of renewable Energy 46
(ground floor) 0.106 Erzeugung erneuerb. Energie
U-Wert Dach (erster
Stock) W/(m2K) kWh/(m?a)
(Erdgeschoss)
U-value window 1.1 Non-renewable Primary Energy (PE) 52
U-Wert Fenster W/(m2K) Nicht erneuerbare Primarenergie (PE) KWh/(m?a)
Heat recovery 81.8 % Pressurization test n 052 bl

. (o] .

Warmeriickgewinnung Drucktest ng,

Special features Shower Drain Heat Recovery units / Duschabfluss-

Besonderheiten Warmerickgewinnungsgerate
Heat Pump Hot Water System / Warmepumpe Warmwassersystem
Solar PV with micro-inverters / Solar PV mit Mikro-Wechselrichtern
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1.2 Brief Description

ID 5849 - Swan Residence

This project is a single detached dwelling for private clients. The site is located in the existing
village of Paengaroa, near Te Puke in the Bay of Plenty. The 2-storey house faces true north
and has a separate double garage accessed via a carport to the south of the house.

Kurzbeschreibung

ID 5849 - Schwanenresidenz

Dieses Projekt ist eine freistehende Wohnung fiir Privatkunden. Der Standort befindet sich im
bestehenden Dorf Paengaroa in der Nahe von Te Puke in der Bay of Plenty. Das 2-stdckige
Haus ist nach Norden ausgerichtet und verfligt tGber eine separate Doppelgarage, die Giber
einen Carport im Stden des Hauses zuganglich ist.
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1.3 Responsible project participants
Verantwortliche Projektbeteiligte

Architect Julie Swan, Team-Swan Design Ltd
Entwurfsverfasser www.teamswan.co.nz
Implgmentation planning Julie Swan, Team-Swan Design Ltd
Ausfuhrungsplanung www.teamswan.co.nz

Building sy'stems Julie Swan, Team-Swan Design Ltd
Haustechnik www.teamswan.co.nz

Structural engineering BCD Group Ltd

Baustatik

Passive House project planning Julie Swan, Team-Swan Design Ltd
Passivhaus-Projektierung www.teamswan.co.nz
Construction management John Swan, Team-Swan Ltd
Bauleitung www.teamswan.co.nz

Certifying body
Zertifizierungsstelle

Sustainable Engineering Ltd
www.sustainableengineering.co.nz

Certification ID
Zertifizierungs ID

5849 Project-ID (www.passivehouse-database.org)
Projekt-ID (www.passivhausprojekte.de)

Author of project documentation
Verfasser der Gebaude-Dokumentation

Julie Swan, Team-Swan Design Ltd

www.teamswan.co.nz

Date Signature
Datum Unterschrift

22/01/2021 4 Q
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http://www.passivhausprojekte.de/

2. Exterior photos - Ansichtsfotos

Figure 2 North elevation of dwelling

Figure 3 South and East elevations of dwelling (prior to completion and construction of carport)
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Figure 4 West and South elevations of dwelling, carport and garage

3. Interior photos - Innenfoto exemplarisch

Figure 5 Living area
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4. Sections - Schnittzeichnung
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Figure 6 Typical Section

The thermal envelope is a fairly simple rectangular box, with a small area of ground floor in the living area
protruding beyond the 2-storey rectangle. The carport is a self supporting, engineered design adjacent to the
dwelling outside of the thermal & weathertight envelope and adjacent to the garage.
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5. Floor plans - Grundrisse
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1 Ground Floor Overview 1:100
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mker &
spout

fl L
= MASTER BEDROCM 1

First Floor Overview

1:100

The ground floor contains the living area, dining area, kitchen, multipurpose room — bedroom / office / media
room, downstairs toilet with space for an additional shower, laundry and plant cupboard which houses the

MHRYV unit and hot water cylinder.

The first floor contains 3 double bedrooms, family bathroom, line cupboard, master ensuite and walk-in

wardrobe.
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6. Floor slab/ basement ceiling construction including insulation
Konstruktion der Bodenplatte

Wall Structure

7mm Ply bracing panels, 140x45mm
H1.2 SG8 studs at 600mm crs with
selected insulation, Airtightness layer,
selected internal lining on service
cavity

Airtightness system

Wall Cladding Plywood Flooring - Ground Floor

External Wall Underlay
Solitex Extasana (over plywood)

Handlbrag lacation for bracing panals 45x45 H1.2 SG8 horizontal battens at

600mm crs max, foam below

Bottom plate

Base of ply around house —————____ |

Extra strip of ply around base

DPC
Separation layer between timber & ———
metal

: Ground Floor Structure

— 140x45mm H3.2 SG8 Boundary
joists, 140x45mm H1.2 SG8 joists at
450mm crs.

"

3

Horizontal Cavity Batten

00—

~
Cavity Closer i 3
to suit 45mm cavity —_ T
T—ﬁ’m Ty e
. @ -
Base Flashing 3 \ Sub-floor cladding & ventilation
0.55mm BMT TRS Vitor+, 3-5mmgap | 3 Py where no deck adjacent
to base of corrugate fixed to batten @ |
with cladding fixing. i |
to suit sub-floor cladding
5 Corrugate Base

201

Figure 7 Typical floor slab edge and base of wall cladding

The ground floor is a timber construction: 140x45mm joists at 450mm centres with 2 layers of insulation
between the joists, (either 2 x layers of R1.8, 75mm thick glasswool batts with wind wash in areas of plumbing
and drainage pipes, U-value 0.342 W/(m?2K) or 2 layers of semi-rigid Polyester sections, 90mm & 55mm thick,
between the joists with an additional layer of R1.8, 75mm thick glasswool batts with wind wash perpendicular
to and under the joists (not shown in above detail), U-value 0.221 W/(m?K)).

Figure 9 2 layers of Polyester underfloor sections between joists ~Figure 8 Additional layer of glasswool insulation with windwash,
perpendicular to and under the joists
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7. Wall construction including insulation - Konstruktion der AuBenwande

Wall Cladding

Wall Structure

0.4mm BMT Vitor + Vertical Corrugate
profile metal wall cladding, on DPC
strip on 70x45mm H3.2 CCA
Castellated horizontal cavity battens
over selected external wall underlay.

External Wall Underlay

Solitex Extasana (over plywood)

Horizontal Cavity Batten

DPC
Separation layer between timber & -
metal

Handibrac location for bracing panels,

with M12 galv (eng) bolt 100mm long

7mm Ply bracing panels, 140x45mm
H1.2 SG8 studs at 600mm crs with
selected insulation, Airtightness layer,
selected internal lining on service
cavity

Air-tightness layer continuous behind
stringer

45x45 H1.2 SG8 horizontal battens at
600mm crs max

Bottom plate H
o=
Top plate
Ply fixings

Wall Cladding Fixing

Min 12 gauge hexagonal head, self
drilling wood screws, Class 4 [0 AS
3566: Part 2, with neoprene washer,
penetrating 30mm min into batten.
Fixing pattern Hit 1 Miss 2 Hit 1 Miss 3
into troughs and every second trough
on ends.

Horizontal Cavity Batten Fixing
Battens at 900mm crs max span.
Battens fixed into studs with 1/ 14-10 x
100mm long galv batten screw at
1200mm crs max and 1 /90 x 3.15mm
galv nail to studs in between batten
screws.

| I I
\ .“ L —rn—J
240x45 SG8 stringer, M12 coach
screw into each stud at 600mm crs

max, min embedment 100mm.
Alternate height of bolt at next stud.

First Floor Structure

240x45 H1.2 joists at 600mm

crs max to South of house.

| HJ240 80 hyJOIST at 400mm
crs to North of house, installed

in accordance with

Ceiling Battens - Ground Floor
70x35mm H1.2 timber or steel
battens at 600mm crs max

Corner Angle Trim

Wall - Intermediate Floor

201

Figure 10 Typical external wall and mid-floor detail

External Corner Flashing

0.4mm BMT Colorsteel Endura, 2
crests minimum cover, rivet to

cladding

Horizontal Cavity Batten

Bevel top profile with Castellation to
both faces, Ezyscribe Products EB9.

External Wall Underlay
Solitex Extasana (over plywood)

Wall Structure

7mm Ply bracing panels, 140x45mm
H1.2 5G8 studs at 600mm crs with
selected insulation, Airtightness layer,
selected internal lining on service
cavity

45mm deep Service Cavity
45x45mm (min) horizontal battens at
600mm crs

Airtightness system

Wall Cladding

0.4mm BMT Vitor + Vertical Corrugate
profile metal wall cladding, on DPC
strip on 70x45mm H3.2 CCA
Castellated horizontal cavity battens
over selected external wall underlay .

DFC 70x45mm H3.2 CCA SGB Single
Separation layer __
between timber &
metal
‘qg
8
L=
£
g
o
o™
| Carmer Angle Trim
1
Horizontal Cavity Batten Fixing
Battens at 900mm crs max span.
Battens fixed into studs with 1/ 14-10
% 100mm long galv batten screw at
1200mm crs max and 1/ 90 x
3.15mm galv nail to studs in between
batten screws.
25

External Corner in Corrugate

Figure 11 External corner detail

Page | Seite

manufacturer's specification &
DesignlT report.
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The external walls were constructed with 7mm plywood for bracing on 140x45mm studs at 600mm centres, no
nogs, filled with 140mm thick glasswool batt segments. Inside this is an Intello airtightness layer and 45x45mm
horizontal battens at 600mm centres filled with 45mm thick glasswool batts. Inside this is the plasterboard
lining. The external cladding is 0.4mm BMT profiled metal corrugate cladding on castellated horizontal
structurally fixed battens over the wall underlay on the 7mm plywood. U-value 0.221 W/(m?2K).

Figure 12 Typical Intello airtightness layer installed to the wall studs

Figure 13 Insulation to the wall studs
and first floor ceiling, with joints taped

Figure 14 Insulation to the horizontal service cavity inside the airtightness layer
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8. Roof construction including insulation - Konstruktion des Daches

External Roof Underlay
Solitex Mento 3000, installed horizontally, fixed at
150mm crs directly over truss top chord or rafter
with large head clouts 20mm long, 8-12mm
stainless steel staples, self drilling screws or
proprietary underday fixings, secured with a
45x12mm min H3.2 counterbatten fixed directy —_—
e ”ﬁ:ﬂ“ﬁsg_r’aﬂef g;{ap@ m'""m“fg"f‘ggg‘rm [NOTE: EXTENDED TRUSS HEEL HEIGHT | E‘:"'C‘;’dﬂ_ﬁn + Comuaate profle
and sealed with Tescon Extora sealing tape. .4mm tor ugate pr
pitch 15 degrees or less use Connect version of roof dadding. Refer to details
Solitex Mento 3000. Underiay must extend from
ridge & overhang the fascia board by 20-25mm.
BRANZ 855 (2014).
‘ %

First Floor Roof Structure b
Trusses at 300mm crs max, netting, selected
mofing underlay, 45:x12mm (from 150x12mm
paling) min H3.2 counter battens over roofing
underlay on top of truss, 70x45mm H3.2 SG8
purlins at 800mm cs max. NZS3604 Table 10.10
requires a Type T fixing for 7024 5mm pudings on
flat, max span 800mm, max spacing S00mm. But
as counterbatten is 12mm thick, 1/10g self-driling ) X O Y ,a,w'\,
Galv screw 100mm kong or 1/14g self-drilling Galv ,;{{:-:g;g(n;{{:-:ff‘,;u}; %
type 17 screw 100mm long required for each purin i:-: o ﬁg}: o '.;:V-’?:" h

LR

T0x45mm H3.2 puriin 800mm crs (600mm end span)

— 1_1 5
45x12mm H3.2 counterbatten over truss top chord

Extemal Roof Underlay

i Eaves Gutter Flashing

0.55mm BMT Colorsteel
Endura or equivalent

fixing 0 OO

ormrnoonoo A

K KN X T Soffit Bearers

’\)"Xi‘?&'{w%xg{g{ i':‘gi?;%;;,&;i'x‘ ;}ﬁ}gﬁ % S0x45mm H1.2 at S00mm crs max,

R 5% a0 ,’ﬁ: 00 jﬁ{ a0 ﬁ i nog =t G00mM crg max

R ol L T T

Insuation - Roof sy )@x;{g}%gg}{;ﬁ%gg@‘;‘ Soffit Flashing

000G AR LLARs 0.55mm BMT Colorsteel Endura o

equivalent, S0mm min cover to wal

KRR
Alrighiness system S (0 :’&Z*;:::f”'(m‘]éx oo
(48, CO000 e

cladding

e ) [ om -

edge at B00mm crs max o :xirg; Fibre cement sheet with PUC Ex 200 % 25 H3.1 Timber
DPC

2@‘2:;’:3:&'::,‘“@ Standard solid 90x45mm H3. 1 tmber batten Guttering
Wall Cladding

Comer Angle Trim 0.4mm BMT Vitor + Vertical Corrugate profile metal

wall cladding, on DPC strip on 70x45mm H3.2 CCA
Interior Wall Linings

Castellated horizontal cavity battens over selected
10mm Plasterboard

external wall underay.
External Wall Underlay
Solitex Extasana {over plywood)

Senvice Cavity - House Walls
Depth as noted on plans x 45mm

H1.2 imber battens at 600mm crs.
Insulation TBG

800 (refer to roof plan) N
Airlightness system

13 External Wall - Ceiling - Soffit
204

Figure 15 Typical roof to external wall detail

The roof structure has timber trusses at 900mm centres, with 2 layers of insulation; 130mm thick glasswool batt
segments between the truss bottom chords (and taken over the wall top plate) and a 150mm layer of glasswool
blanket above this running perpendicular to the truss bottom chords. The ceiling batten space between the
Intello airtightness layer and ceiling plasterboard is not insulated. The external roof cladding is 0.4mm BMT
profiled metal corrugate cladding on purlins on a counterbatten over the roofing underlay on the truss top
chords. U-value 0.158 W/(m?K).

Figure 17 Roof / ceiling insulation
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Figure 18 Roof purlins on counterbattens on roofing underlay

9. Window and window installation including glass Ug / g-value and frame
performance - Fenster und Fenster-Einbau

rSiopend to flashing ‘

Sill Flashing

0.55mm BMT TRS Vitor+, 15 degree

slope, 10mm min stopend, 35mm

minimum cladding cover, no hem or

hook, glue flashing into groove in

joinery frame with approved sealant rdj:
. - &

Lower edges of jamb flashing to cover
end of sill flashing. rivet junction

DPC
Separation layer
metal

Horizontal Cavity Batten

70x45mm H3.2 CCA SG8 Single
Bevel top profile with Castellation to
both faces, Ezyscribe Products EBS.

External Wall Underlay

1 timber &

Joinery

Thermadura NaturelLine 90 Timber
Windows & Doors, Low-E, Argon filled
Double Glazing

rTape window to air-tightness layer. PEF
rod & expanding foam to gap.

Airtightness system

E ) Fol.d wall underlay into opening, tape

- window to wall underlay.

[

H3.2 packer

Wall Structure

Solitex Extasana (over plywood)

Wall Cladding

0.4mm BMT Vitor + Vertical Corrugate
profile metal wall cladding, on DPC
strip on 70x45mm H3.2 CCA

PR

Castellated horizontal cavity battens

7mm Ply bracing panels, 140x45mm
H1.2 SG8 studs at 600mm crs with
selected insulation, Airtightness layer,
selected internal lining on service
cavity

NN IURRRNRN AN SRNRNNNNUR) (VRURNRRRN VR GRRRRANAT NS

over selected extemal wall underlay.

Figure 19 Typical Window Sill Detail

The windows are Thermadura Natureline 90, Siberian Larch timber frames, Us— 1.1 W/(m?K), double glazed
4/18/4, with Argon and low-e glazing with thermal spacer U; — 1.14 W/(m?K), g-Value 0.64. These windows also

have continuous double air seals.
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Figure 20 Window installed and taped to Intello airtight layer
on wall framing

Figure 22 External view of window taped in place

10. Air leakage testing - Beschreibung der luftdichten Hiille

The main airtightness layer is Pro-Clima Intello attached to the inside of the structural wall framing and roof
trusses / ceiling framing. This is taped around the windows and doors. All joints in the Intello are taped. There is
a 45mm deep service cavity inside the Intello and any services penetrating the airtight layer use proprietary
sealing grommets. The ground floor plywood flooring is also part of the airtight layer, with all joints tape sealed.
The Intello on the walls is tape sealed to plywood floor.

The airtight layer is indicated by the red line in the previous details.

Pressure test n50 result was 0.52 h. This was carried out by Alexander & Co Ltd.
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ALEXANDER&CO

sclence in building

On Site Air Tightness Test Report

Address Paengaroa
Date of test 31 October 2018
Project reference | 3400
Tested by Steve Alexander
Test Result
Pressure Depressurisation Pressurisation Average
50 Pa 0.47 ACH 0.57 ACH 0.52

Figure 23 Blower Door Test in progress

Figure 24 Typical Air Seal — Pipe to plywood floor

11. MVHR Ventilation Unit - Liiftungsgerat

A Zehnder ComfoAir Q350 heat recovery ventilation unit was installed, with ComfoWell attenuators and 90mm
ComfoTube ducting to ceiling grilles.

The effective heat recovery efficiency was 81.1%.

The electrical efficiency is 0.29 Wh/m?3.
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Figure 25 Zehnder ComfoWell attenuators above
central unit

Figure 26 Zehnder ComfoAir Q350 during installation

12. Ventilation ductwork - Liiftungsplanung Kanalnetz

The ground floor MVHR ductwork (and water supplies to the first floor) were installed in the intermediate floor,
which were hyJoists with allowable holes designed into the floor structure. The first floor MVHR ductwork were
installed in a deep first floor ceiling cavity within the airtight layer.

The MVHR unit was located on the ground floor adjacent to the South external wall. Exhaust air was expelled
above the Fresh Air Intake to the unit on the South Elevation.

Grilles / valves, in the ceilings, were used to set the required level of air supply to the bedrooms and living
rooms and extract air was taken from the kitchen, laundry and bathrooms.

Air is returned / circulates via undercut doors to bedrooms and above bathroom / ensuite door lintels.
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13. Heating systems - Warmeversorgung

There is a Mitsubishi MSZ-GL35VGD-A1 - DC Inverter R32 Wall Mount Heat Pump in the living room to provide
heating and cooling.

Figure 29 Main bathroom heated towel rail

Figure 30 Living room heat pump (wall mount)

There are also (direct electric) heated towel rails in the main bathroom and master ensuite to provide heating if
required during winter.

Domestic water heating is supplied by an external Econergy HP4000LT heat pump to a 250L cylinder, within the
thermal envelope.
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14. PHPP-Ergebnisse

Passive House Verification

fuilding: Fwran Reuldence

st ]

P DR 3189 PR G

" Py b Dt ssnang -

Prosrme Conriry. Bay of Plonky T Tralard
BAdirg fvoe. Binaks Famiy Reilderds
CHRAY S0 SOT ud—O-NEDT 448 -Eatarus
Clirnale tore 5 Warm A of localon MEm
Home owner | Glient
feel
Poslouds Tty
[
Archiectume: Team-Swan Coslon Libd Main Comfracion Jokn Swan
: . —
PowlocsaCite: 3188 Pariigaias Postoodw' City, 3188 Paengaics
Peowvines' Counine:. Bay of Pleaiy NP -Kerw Fraland Papcnce. Country Bay of Plenty T Merw Tradard
ERSRTY SENURBHEY: Julll Sddd CHMmneatsn SUSLSREEIE EATINGIITNG LI, JSESR QAN
B Hireer TEN Wirgisia Ra
Proslcete Tty 3189 Pacigeios Pl City. 4300 W e
Provinge' Cousrin:. Bay of Plewty MW Tialawd P Coundry. Manawaba - Whenganul T S T ewland
Yaar o focsinathan ol i lamparafuna sanioe ["Cf Fom Indanor Seemp: suemmar CCF o
M o g Ut 1 Wviemal Peal gaine (TG Fealing case W' 24 Ik coning case [Wim') ¥
B, of Droupanisc 1% Sowcilic capaciy PARK per m' TEA] L o] Lo i ooobng
Spec# g with e 5 e Ircated fioor ancs
Aftrnabes e
Treased fior ares m* 1456 Crateris srlbaaln Fuiifiied 7
[ 1 ¥
Space heating Hiwming dermand KW him’s) 10.42 ¥ 1 15 i .
Himg Ban Wi B8.43 e ] | i) L
BPACD eoshng Coobng & dohum. demand KW i) - E ] i
Cimlirng inme Whie" - L ! - 1 . )
T e e e 1
Freguency of (vanaating = 33°C) % 3.60 % 1% yos
Freguency of esmessively high husatty (> 13 ghy) S 0.27 L] Ful E
b 3
R I e—— Bresaurization bevi peaull ngg 1 | o052 | 3 o8 E
Nomcenewsbls Primary Encegy P€)  PE dermand MWiin'a) E s : |:|
FE R aermang i s el 26 L] i a5 i 0
Primary Eneray Ganeralion of renewalle ! J
Fgaraiile [FEN) ry (1 RGN o prg- KWWV ) 46 H [ |
fected tulding fooloint area) i N o i

M e e e

| fonfinm BRat T valet glvon Raron have boon Joieminid IRiewing the PHPP methodolsgy and Dadad on 1fe cRaradereiic

wislues of 1ne buidng The PHPP caloulsnnons are ataches io s verSiestos o i
sk Firsl name: Sunamer
a-Cartner danon f=T
Caiiificoie (D Iwoed o ity
F e T
TOE3T_SEME_PH_20150415_JED 2T WA gaeLL e o

Hagnaviune

Figure 31 PHPP Verification sheet

Page | Seite

18 of 19



Energy balance heating (mnnthly method}
70
B0 +— —
0 Non-useful heat gains
138 O External wall - Ambient
o
50 +— —
m Roof/Celling - Ambient
32.8 B Floor slab / Basement ceiling
g 0
E 40 1 15.7 ]
< o
Z
= |
o
o=
™ OWindows
% 30 A —
O
O Thermal bridge heat losses
mVentilation
20 1 17.8 ]
O solar gains
Ointernal heat gains
14.9
10 + W heating demand
O
0 - -
Losses Gains

Figure 32 PHPP Heating Tab

The majority of the heat gain is from solar gains. With a predicated frequency of overheating of 3.69% and
having lived in the home for 18 months or so, additional external shading has been added post certification to
help control the amount of solar gain in summer months in particular to the west facing windows and French
doors.

15. Building costs & Year of Construction- Baukosten & Baujahr

The construction commenced in Dec 2017 and was completed in Oct 2018. The clients wish for the construction
costs to remain private.
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