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Passive House - Project Documentation

Single detached family house, Tauranga, NZ (Passive House database 6043)

Architecture: eHaus-Vlada Acimovic
Building physics: eHaus-Vlada Acimovic
Building Services: eHaus-Vlada Acimovic

Structural engineering: David Mulholland Consulting Engineer Itd
U-Value of the exterior walls: 0.221 W/(m2K).

U-Value of the floor slab: 0.183 W/(m2K)
U-Value of the roof: 0.142 W/(m2K)
U-Value of the window frame: 1.15 W/(m2K)
U-Value of the glazing: 1.12 W/(m2K)
PHPP Space heating demand: 15 kWh/(m2a)
PHPP Primary energy: 89 kWh/(m2a)
Pressurisation test n50 : 0.4/h-1

Heat recovery efficiency: 82.4 %



2.2 Short Description of the construction task:

Single level family home was built in 2017-2018 .The main idea to designing the house
was to follow PassivHaus design premise from the beginning. Compact shape with
concentration the glazing on the North with minimal fenestration on the South side of the
house. Small footprint with 3 bedrooms and open plan living but with flexible space
planning fulfilled client’s expectation.

Cost-effective solutions, and practical ways to minimise construction waste brought the
additional value to the project

2.3 Elevations:

NORTH ELEVATION WEST ELEVATION

SOUTH ELEVATION EAST ELEVATION




2.4 Pictures of the interior




2.5 Cross section
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2.7 Construction details

2.7.1 Footings and slab:

- DPC 1mm

- EPS (038) 200 mm } U-value = 0.183 W/(m2K)

- Reinforced Concrete 100mm

R10 @ 300 CRS
SE62 500-E STEEL MESH 4HD12BARS
50mm COVER
I A - _‘ < \‘ E
4 \ 3
o — ——~—
- = = S~ 150mm MIN TO PAVED GROUND
225mm MIN TO UNPAVED GROUND

— 50mm XPS INSULATION

150

-

200mm THICK 'S' GRADE ——
EPS INSULATION OVER
DPM ON SAND BLINDING

150mm COMPACTED FILL

THERMAKRAFT THERMAHENE BLACK 250
MICRON VAPOUR BARRIER WITH JOINTS LAP
150mm MIN AND SEALED WITH 50mm WIDE
SENSITIVE PLASTIC TAPE

A 300

N
N

2
U-value of the floor slab of 0.24 W/(m .K) achieved by expanded polystyrene insulation.
The concrete floor slab is typical eHaus slab floating on top of the structural insulation and

links to 140 mm timber stud walls.



2.7.2 Exterior walls:
- Cladding

- Plywood 8 mm

- 2
Pink Batts Ultra R 4.0 (035) 140 mm } U-value = 0.221 W/(m K)

- Pink Batts Ultra R 1.0 (040) 40 mm

- Plaster Board 10mm

65x2.8mm ROUNDRIVE RING SHANK NAIL
FOR BATTEN AND BOX CORNER FIXING

DPC OR FLASHING TAPE APPLY
TO PROTECT FLEXIBLE UNDERLAY
100mm WIDE EACH SIDE

| —C-25'T' HEAD STAINLESS STEEL BRAD NAIL

\, AXON PANEL

70x18mm CLD CAVITY BATTENS

1§mm GAP
-
::|[10mm GAP

FLEXIBLE SEALANT IN JOINT

I BULDING WRAP OVER
7mm ECOPLY RIGID AR BARRIER
TO COMPLY WITH E2/AS1

The external walls made of 140 mm timber frame( insulated with Pink Batts Ultra R 4.0
140 mm ) with Ecoply rigid barrier outside.Service cavity 45 mm( insulated with Pink Batts

Ultra R 1.0 40 mm ) is installed to the interior side of the wall



2.7.4 Insulation of the Roof /Ceiling

- Colour Steel roofing .55mm
- Fibreglass Layer 1 (044) 220mm

- Fibreglass Layer 2 (032) 90mm

U-value = 0.142 W/(m2K)

- Air tight membrane 1mm
- Rondo battens 35mm
- Plaster Board 10mm

PROVIDE 25mm MIN GAP BETWEEN
ROOF INSULATION & ROOF UNDERLAY

400

f

TESCON VANA ADHESIVE TAPE TO SEAL JUNCTON
BETWEEN PROCLIMA INTELLO PLUS AIR BARRIER &
PLYWOOD RIGID AIR BARRIER TO EXTERNAL WALLS

BUILDING PAPER

LONGRUN COLOUR
STEEL ROOFING
EAVES FLASHING
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HARDIFLEX SOFFIT LINING

FIX SCOTIA BEAD

19x70mm H3.1 CONTINUOUS
HORIZONTAL CAVITY BATTENS
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AS PER E2/AS1
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BUILDING WRAP OVER 7mm
ECOPLY RIGID AIR BARRIER
TO COMPLY WITH E2/AS1

7mm ECOPLY PLYWOOD AIR TIGHTNESS BARRIER
ALL JOINTS SEALED WITH ISOVER VARIO MULTITAPE

INSULATION WITH 115mm SERVICES CAVITY
RONDO 310 CEILING BATTEN SYSTEM

(35mm) SUSPENDED ON FOLDED 311 CLIPS
TO UNDERSIDE OF TRUSSES

10mm GIB BOARD INTERNAL LINING

PROCLIMA INTELLO FILM TO WALL

RONDO 308 BATTEN SYSTEM (16mm)
TO EXTERNAL WALLS SUSPENDED ON
226 CLIPS FIXED TO STUDS.

2
The U-value of the roof of 0.145 W/(m K) was achieved by using two layers of high

efficiency fiberglass insulation.

T R5.0PINKBATTS
CEILING INSULATION

R3.2 PINK BATTS INSULATI

25mm GUTTER !
CUT BETWI
FIXEDTOS

BUILDING P,
TIN



2.7.5 Windows installation details

To achieve the passive house standard, the windows were provided by EcoWindows . The
ECO PVC series is manufactured in Germany .The windows are double glazed, glass from
Veridian PlaniTherm XN (glass 4 mm clear /spaces 16 filled 90% Ar/ 4 mm XN glass ) with
an U-value of 1.10W/(mk) and a g-Value of 0.65 .The window frames have been entered

in as UPVc with a thermal performance minimum target of 1.2W/(mk). The frames are not

TESCON VANAADHESIVE
‘TAPE TO SEAL JUNCTION

PROCLIMAINTELLO FILM TO WALL—————.

—— AXON PANEL

PROCLIMAINTELLO FILM TO WALL
—— DRESS WALL UNDERLAY INTO
ADDITIONAL BUILDING WRAP FROM 10mm G WALL OPENING FLEXIBLE FLASHING
OVERLAP ABOVE LAPPED OVER FLASHING 'NTERN"L“NWGN \ TAPE TO SILL, CONTINUOUS
AR SEAL

CAVITY CLOSURE STRIP SET 15mm N PEF BACKNG ROD
ABOVE DRIP EDGE TO CLADDING
TESCON VANAADHESIVE-
DRESS WALL UNDERLAY INTO- = ] UPVC JOINERY TPETOSEALNCTION 0.55mm COLOUR STEEL HEAD
OPENING FLEXIBLE FLASHING Z[U FLASHING WiTH15* FALL, Sovn
TAPETOSILL, CONTINUOUS 3 ——— LINE OF 20mm MINIMUM UPSTAND y
AR SEAL ON PEF BACKING ROD ATBOTH ENDS OF SLL FLASHING UPSTAND AND 10mm COVER TO JOINERY
50mm STRIP OF SEALANT
SILL FLASHING WITH 5° MIN FALL & ATBOTH ENDS OF FLASHING
AND HEM TO BACK EDGE £s PV s 1
‘SOLITEX EXTASANA ADHESIVE TAPE TO SEAL W] = §l°¢ | \ Al |
TESCON VANAADHESIVE- JUNCTION BETWEEN PLY & WINDOW OPENING AN L o FeD L \ \ =
TAPE TO SEAL JUNCTION e £ g BUILDING WRAP OVER 7mm ECOPLY—— v jy - %*
&2 PLYWOOD RIGID AIR BARRIER AN AAN =3
DRESS WALL UNDERLAY INTO £ oo N N N \[;
AXONPANEL  OPENNG FLEXIBLE FLASHING ¥ 77777  —— 5

PROCLIMA INTELLO FILM TO WALL:

10mm GIB WALL INTERNAL LINING

BUILDING WRAP OVER 7mm ECOPLY

‘TAPE TO SILL, CONTINUOUS ey
AIR SEAL ON PEF BACKING ROD -
20mm H3.1 CAVITY BATTENS
AS PERE2IAS1 UPVC JOINERY

SOLITEX EXTASANA ADHESIVE TAPE TO SEAL
JUNCTION BETWEEN PLY & WINDOW OPENING

H3.1 TIMBER TRIM

BUILDING WRAP OVER FLASHING TAPE:

L LINE OF HEAD FLASHING OVER

SOLITEX EXTASANA ADHESIVE TAPE TO SEAL

PLYWOOD RIGID AIR BARRIER JUNCTION BETWEEN PLY & WINDOW OPENING
20mm H3.1 CAVITY BATTENS
AS PERE2/AS1 AXON PANEL
JAMB FLASHING WITH—
HEM TO BACK EDGE

WINDOW SILL DETAIL WINDOW HEAD DETAIL WINDOW JAMB DETAIL

PH certified but they are calculated to ISO 10077-2




2.7.6 Airtightness and pressure test documentation

The junctions zones - between the exterior walls and concrete floor and with the windows
or the roof were indicated as delicate positions . The junction between the roof and the
exterior walls has been achieved with an airtightness membrane (Pro- Clima Intello Plus)
sealed with Tescon Vana adhesive tape at walls and ceiling .Tescon Vana adhesive tape
was used to seal junction between concrete floor and pro Clima Intel film at external walls

Air tightness detail

S0mm SERVICES CAVITY &
G
E

e

SOUTEX MENTO 3000 ROOFING UNDERLAY

LONGRUN COLOUR STEEL CORRUGATED ROOFING
PORCLIMA INTELLO PLUS 300mm CONTINUOUS
UNDER AIRTIGHTNESS FILM UNDER TRUSSES
2 LAYERS OF INSULATION R3.2 PINK BATTS

TESCON VANA ADHESIVE TAPE TO
t——  SEAL JUNCTION PROCLIMA INTELLO
PLUS AIR BARRIER AT WALLS & CEILING

RONDO 310 BATTENS CEING BATTEN
SYSTEM (35mm) SUSPENDED ON FOLDED
311 CLIPS TO UNDERSIDE OF RAFTERS

—

z | 260445 H1.2 BLOCKING

CAVITY BATTENS

o EXTERIOR WALL CLADCING

RONDO 306 BATTENS SYSTEM ON

INGIRATED AR SEALED 20NE —

PROCLIMA INTELLO FILM TO WALL ———

— FOLDED 311 CLIPS FIXED TO STUDS

- Tmm ECOPLY RIGID AIR BARRIER ALL
JOINTS SEALED WITH TEXTON EXTORA TAPE
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AVITY BATTENS
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226 CLIPS FIXED TO STUDS

- || INSULATION WITHIN 140mm
— 2 EXTERNAL WALL FRAMNG

|~ TmmECCPLY PLYWOCO
RIGIC AR BARRER

TESCON VANA ADHESIVE TAPE TO

L SEAL JUNCTION BETWEEN CONCRETE
FLOOR AND PROCLIMA INTELLO FILM AT
EXTERNAL WALLS

AIRTIGHTNESS DETAIL



Airtightness detail exterior wall - Pro Clima Intello Plus with Tescon Vana tape




Results of the AirTightness test

BUILDING LEAKAGE TEST

Date of Test: 17/12/2018 Test File: EBOPO01 Final Test Report

Technician: Baden Brown { /

Project Number: EBOPO1 o~

Customer: Hartmann/Spranger Building Address: 123 Leyland Road
123 Leyland Rd
Whakamarama

Phone: 07 777 0113

Fax:
D o P . A
Test Results at 50 Pascals:
V50: m*h50 (Airflow) 155 (+/-2.6 %) 141 (+/-4.5%) 148
n50: 1/h (Air Change Rate) 0.45 0.41 0.43
w50: m¥(h-m? Floor Area) 1.156 1.05 1.10
@q50: m?(h-m? Envelope Area) 0.32 0.29 0.31
Leakage Areas:
Canadian EqLA @ 10 Pa (cm?) 63.8 (+/- 4.8 %) 61.6 (+/- 8.3 %) 62.7
cm?m? Surface Area 0.13 0.13 0.13
LBLELA @ 4 Pa (cm?) 35.0 (+/-7.9 %) 34.9 (+/- 13.9 %) 349
cm?m? Surface Area 0.07 0.07 0.07

Building Leakage Curve:

Air Flow Coefficient (Cenv) m?(h-Pa")
Air Leakage Coefficient (CL) m¥(h-Pa")

13.7 (+- 12.9 %)
13.8 (+/- 12.9 %)

14.4 (+1- 22.8 %)
14.4 (+I- 22.8 %)

Exponent (n) 0.619 (+/- 0.037) 0.583 (+/- 0.065)
Correlation Coefficient 0.99739 0.99084
Test Standard: EN 13829
Test Mode: Depressurization and Pressurization
Type of Test Method: B

Regulation complied with:
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2.7.7

Ventilation unit and system design

The mechanical ventilation heat recovery unitis Zehnder, ComfoAir Q350 wall mounted

with a heat recovery coefficient of 82.4% and power consumption at 100Pa of 0.29Wh/m
The unit is located in the laundry and served the whole house. The unit supply air (in blue)

to the living areas (living room , library, dining room and bedrooms) and extract air (in red )
from the kitchen, the bathrooms, the pantry and the laundry. Transfer between supply and
extract is via a 15mm undercut to the doors.The outdoor air intake is placed on the south
wall at a height of 2.6 m above ground level.The extract air is located on the roof above
the ventilation unit
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Bathroom: 10l/s continuous or 25I/s intermittent. Or to have open able windows
Laundries: 20I/s intermittent. Or to have open able windows
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2.7.8 Heat Supply

The heat is provided by Heat pump Fujitsu model ASTG18KUCA. 6.0 kW. The domestic
hot water heating system of this home uses Aquarian 275LE Outdoor Heat Pump water
heater. Quick recovery for periods of high water use. Class A- low temperature operation.

Hot water heating system
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2.8 PHPP results

Passive House Verification

[ &
AL Street:
Postcode/City: 3179 Tauranga
Province/Country: Bay of Plenty NZ-New Zealand
Building type: single storey residence
Climate data set: NZ0014a-Rotorua
Climate zone: 4: Warm-temperate Altitude of location: | 241m
Home owner / Client: Marcus Spranger and Andrea F
Postcode/City: 3179 Tauranga
Province/Country: Bay of Plenty NZ-New Zealand
eHaus - Vlada Acimovic M : Build D Ltd
Street: 400 Victoria Avenue Street: 400 Victoria Avenue
Postcode/City: 4500 ‘Whanganui Postcode/City: 4500 Whanganui
Province/Country: | i NZ-New Zealand Country: | i NZ-New Zealand
Energy consultancy: eHaus - Viada Acimovic Certi El Ltd, Jason Quinn
Street: 400 Victoria Avenue Street: 76 Virginia Rd
Postcode/City: 4500 Whanganui Postcode/City: 4500 Whanganui
Province/Country: NZ-New Zealand Province/Country: Manawatu-Wanganui NZ-New Zealand
Year of construction: 2017 Interior temperature winter [°C]: 20.0 Interior temp. summer [°CJ: 25.0
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m’): 25 IHG cooling case [W/m?]: 31
No. of occupants:| 27 Specific capacity [Wh/K per m? TFA]: 84 Mechanical cooling:|
Specific building characteristics with reference to the treated fioor area
Alternative
Treated floor area m? 125.2 Criteria criteria Fullfilled?”
Space heating Heating demand kWh/(m?a) 15 < 15 - ~
Heating load W/m? 10 < - 10 y
—_ e
1 ]
Space cooling Cooling & dehum. demand kWh/(m?a) - <
Cooling load W/m? - < -
Frequency of overheating (> 25 °C) % 1 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % 0 < 20 xes
Airtightness Pressurization test result ngy 1/h < 06
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) s 120
PER demand kWh/(m?a) 39 <
Primary Energy Generation of renewable -
Renewable (PER) energy (i relation to pro- KWh/(m?a) 0 2
jected building footprint area)
? Empty field: Data missing; - No requirement
I confirm that the values given herein have been i ing the PHPP gy and based on the characteristic m
values of the building. The PHPP are to this veri Passive House Classic? —
Task: First name: ignature:
2-Certifier Jason Quinn
) Certificate ID _ Issued on: _ City:
21683_SENZ_PH_20190523_JEQ 23/05/2019 Whanganui -~

The combination of carefully chosen design elements, space planning , minimised

overheating with good climate was provided very good results

The air tightness result of 0.4 ACHN50 also assists this result.

Basic principles of PH design were applied from the beginning - the concept design stage

started with idea how to ensure targeted design criteria and performances




2.9 Year of Construction and costs

The construction started in 2017 and the owners moved in in December 2018 , final
landscaping is in process.The owner wishes the construction costs to be private

2.10 Experiences

The owners have been very happy with the home and how the house has been

performing . Following words expressed how the client’'s impression

Loving the fact that we have a warm house, despite the quite chilly mornings which we

already had every now and then! And you an definitely feel that it is so much drier. :)



