99 The Hawthorns PassivHaus Object Documentation 190922

PassivHaus Project Object Documentation f’)
1.1 Abstract Passve House

Detached House with 3 Bedrooms, 99 The Hawthorns, Gretna

1.1 Building data

Year of construction 2016 Space heating demand 1 3
U-value wall - brick 0.102 W/(m?2K) )
U-value wall — render 0.103 W/(m3K) kWh/(m?a)
U-value floor - ground bearing | 0.096 W/(m?3K) Renewable Primary Energy 65
(PER) kWh/(m?a)
U-value roof — horizontal 0.065 W/(m?2K) Generation of renewable 39
energy kWh/(m?a)
U-value windows 0.77 W/(m?K)
Heat recovery efficiency 87.2% Pressure test nsg 0.35
Special features The house includes solar PV panels, a solar PV battery system
and an electric car charging point
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1.2 Detached House with 3 Bedrooms, 99 The Hawthorns, Gretna

The Hawthorns is a residential development constructed by a private developer. Since
1996 54 homes have been constructed to normal Building Regulations standards uing a
limited number of bespoke designs developed each year.

The developer has committed to constructing all future homes using the PassivHaus
standard to deliver zero carbon homes.

A pilot house near Carlisle which achieved PassivHaus Certification, was designed and
constructed to test construction details and techniques for applying to construction at
The Hawthorns.

99 The Hawthorns is the first Certified PassivHaus at the Hawthorns and was completed in
2016. The house is available for open market sale but is currently rented.

1.3 Responsible project participants

Architect White Hill Design Studio LLP
Implementation planning White Hill Design Studio LLP
PassivHaus project planning White Hill Design Studio LLP
Ventilation Paul Heat Recovery Scotland Ltd
Developer Hadrian Homes Ltd

Main contractor T Graham & Sons, Langholm
PassivHaus Certifier Warm Low Energy

Certification ID 14016_WARM_PH_20160815_MR
Project-I1D 6129

(www.passivehouse-database.org)

Author of project documentation: David Major, White Hill design Studio LLP

Date/signature

@/\W\ /

September 2019
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2 Views

South & East Elevations

West & South Elevations
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North & East Elevations

Internal views

Living Room
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Kitchen

Breakfast Area
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Hall

Bedroom
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3 Sections
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Section A-A

The house has masonry cavity walls fully filled with mineral fibre insulation, a ground
bearing concrete slab on rigid PIR insulation. The ceilings are mostly horizontal with a small
area of sloped ceiling.

The section drawing shows the continuous insulation envelope has been maintained
around the external fabric of the house. Careful consideration was given to the junctions
for floor, wall and roof. Blue hatching indicates locations where lightweight concrete block
work was built in.
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cupboard Landing Ensuite
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Section B-B

The long cross section shows the continuous insulation layer with the horizontal ceilings.
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4 Floor Plans
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5 Construction Details

5.1 Ground Floor Details

The external walls are masonry cavity walls with 300mm wide cavity fully filled with mineral
fibre insulation. Teplo thermal bridge free wall ties were used. The external leaf was either

clay facing brick or cement render on solid concrete block work.

20mm render on standard solid concrete block work
(thermal conductivity A = 1.900W/mK) ; Teplo 2 o
thermal bridge-free wall ties

300mm Knauf DriTherm 32 Cavity Slabs

insulation (thermal conductivity A = o
0.032W/mK)

Standard solid concrete block work (thermal
conductivity A = 1.900W/mK) inner leaf with 12.5mm
hard plaster

ProClima Orcon F sealant at floor/wall junction

Q[ .‘:Réf n‘t:orééd:cp' ncrete‘ sla

225

- insutation to Floor Zone (thermal -

225mm Celotex GA4000 Rigid PIR

conductivity A = 0.022W/mK)

Sloping top to EPS with DPC (sealed to DPM); DPC o g RS
minimum 150mm above external ground level ®
H+H High Strength 7.3N lightweight < ~ rg
concrete block work below DPC o g 3'\—5’? { |
(thermal conductivity A = 0.180W/mK) e ®p Bn Bt a!
NN
G L

300mm Ecclestone & Hart Supertherm ‘(/\\/ \\/ \i\/

EPS insulation to underbuilding cavity Y% N
N,
R

(thermal conductivity A = 0.030W/mK) \&\
YN
R
External Wall \<<\\/\\\/
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Concrete strip foundation

Following the development of a thermal bridge-free ground floor detail with masonry
cavity walls for the pilot project, the same detail was used for this house. The damp proof

membrane was wrapped around the lightweight block work to keep it dry and to avoid the

drop in thermal performance when the blocks
absorb moisture.

The cavity below ground level was filled with EPS
insulation which does not absorb water. 2 layers
of lightweight block work were built on the inner
leaf below the concrete slab.

For this house, the concrete slab was cast over
the top of the substructure block work to
simplify construction and eliminate the possibility
of loss of air tightness due to walls going through
the slab. 2 layers of lightweight concrete block
work wrapped in DPM were built in below the
slab.
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Standard solid concrete block work with
12.5mm hard plaster

225mm Celotex GA4000 Rigid PIR
 ~insulation to Floor Zone (thermal
conductivity A = 0.022W/mK)
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5.2 External Wall Details

Standard solid concrete block work %
(thermal conductivity A = 1.300 W/mK) i
inner leaf with 12.5mm hard plaster
: Y - H+H High Strength 7.3N lightweight
8 concrete block work (thermal 20mm render on standard solid concrete block work
conductivity A =/0.180W/mK) : o (thermal conductivity A = 1.300 W/mK); Teplo 2 thermal
bridge-free wall ties
300
mb 300mm Knauf DriTherm 32 Cavity Slabs insulation
B ® (thermal conductivity A = 0.032W/mK)
450mm Knauf Rafter Roll 32 mineral fibre insulation e—
(thermal conductivity A = 0.032W/mK)
145x45 cross timber to support ceiling e——
fosssssene!
: . S
9mm QSB 3 Proclima Intello Plus air KL
tightness membrane and VCL :i:::::
[ RR
25mm Celotex TB4000 rigid PIR insulation board e—————— :§:§:§:
(thermal conductivity A = 0.022W/mK) SO .
Service Zone o— 1 : %l Wall Junction at
12.5mm plasterboard ¢———— HOF]ZOI’ltal Ce] l']ng
L300 | 0
SRS A IR A SR TR AR R RN SRR T TR R TR TS R R &
B '
g /
/( q
, l / First Floor Junction

Joist air tightness fixing detail at external walls

* Wall at first floor joist level to have sand cement parging coat of plaster
to seal masonry;

® 302x45 laminated timber edge beam fixed to wall using stainless steel
threaded bar resin set 75mm into solid concrete block work, resin to be
slightly overfilled to seal parging coat; stainless steel washer/nuts; fixing
threaded bar size and spacing to structural engineer's specification;

» Flexible mastic air tightness seal to top and bottom of edge timber
against parging coat using ProClima Orcon F or similar;

e Posijoists hung on galvanised timber to timber wall hangers on edge beam

The first floor junction to the external wall and the horizontal ceiling junction with the
external wall used the same details as the pilot project.

For the first floor joists, a parging coat of hard plaster was applied to the wall before a solid
laminated timber wall bearer was bolted to the concrete block work. Care was taken with
the depth of the bolts to not penetrate through the blocks.

At the horizontal ceiling junction, lightweight blockwork courses were built for the full
depth of insulation to minimise thermal bridging
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5.3 Roof Details

Raised end of truss to allow full dep$

insulation to be laid up to cavity wall insulation

|
Y X
450mm Knauf Rafter Roll 32 mineral fibre insulation e— 1
(thermal conductivity A = 0.032W/mK)

145x45 cross timber to support ceiling o———

. . © 20mm render on standard solid
9mm 0SB 3 Proclima Intello Plus air o concrate block work

tightness membrane and VCL i - s (thermal conductivity A = 1.300 W/mK);

25mm Celotex TB4000 rigid PIR insulation board e—————— : : : - 5 Teplo 2 thermal bridge-free wall ties
(thermal conductivity A = 0.022W/mK) =

Service Zone &—«—

12.5mm plasterboard —————— 4 : ’ m 300mm Knauf DriTherm 32 Cavity Slabs
) % insulation (thermal conductivity A =
0.032W/mK)

Horizontal Ceiling at External Wall

Most of the ceilings in the house are horizontal. A factory made roof truss system was used
for the roof construction and at the eaves a raised truss end design was used to allow full
depth ceiling insulation to be easily installed to be continuous with the wall insulation.
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20mm render on standard solid
concrete block work (thermal
conductivity A = 1.300 W/mK); Teplo
2 thermal bridge-free wall ties

300mm Knauf DriTherm 32 Cavity
Slabs insulation (thermal
conductivity A = 0.032W/mK)

\\

12.5

= =
) —e 450mm Knauf Rafter Roll 32 mineral fibre
insulation (thermal conductivity A =
0.032W/mK)
9 Proclima Intello Plus air tightness
membrane and VCL
25mm Celotex TB4000 rigid PIR insulation
board (thermal conductivity A = 0.022W/mK)
Service Zone
e Plasterboard
300

—e ProClima Contega PV tape sealed to Intello Plus air tight

membrane from ceiling and mesh webbing bedded in plaster

layer to block work

| —-a——e H+H High Strength 7.3N lightweight concrete block

(thermal conductivity A = 0.180W/mK)

| -« o Standard solid concrete block work (thermal conductivity

A =1.300 W/mK) inner leaf with 12.5mm hard plaster

Sloping Ceiling at External Wall

The stepped floor plan created a short section of sloping ceiling at the eaves. Lightweight
concrete block work was used below the wall plate support for the roof trusses to limit
thermal bridging at this location and additional insulation was installed on the slope to
maintain-the roof insulation value.
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5.4 Window Details

External facing brick or render on solid concrete
block work; Teplo 2 425mm low conductivity wall ties

Precast lintel with steel support angle

DPC dressed to shed water externally

L

25mm thick exterior grade plywood window box
around window; fixed to inner leaf block work

Flexible mastic seal at junction of cover
plate with brick work/block work

Aluminium cover plates to window jamb
with EPS insulation; cavity closer tape

Internorm KF410 P2 Edition triple glazed window

Internorm KF410 P2 Edition triple glazed window e

Aluminium cover plates to window jamb
with EPS insulation; cavity closer tape

Flexible mastic seal at junction of cover i Air tightness tape (plaster/timber)
plate with brick work/block work i =

DPC below window and precast cill
dressed to shed water externally

25mm thick exterior grade plywood window box
around window; fixed to inner leaf block work

Air tightness tape (plaster/timber)

Air tightness tape (timber/window)

Window Head

o——— ——o Air tightness tape (timber/window)

Expanding foam filler between
plywood and block work

/ \ | Standard solid concrete block work
& © inner leaf with 12.5mm hard plaster

el Window Cill

Concrete block work with 12.5mm plaster

. 300mm Knauf DriTherm 32 Cavity Slabs insulation
{lambda value of 0.032W/mK

Prestressed concrete inner lintel

The windows and external doors are Internorm KF410 P2 triple glazed Upvc windows with

insulated frames

Windows and external doors we fitted with plywood window
boxes secured to the inner concrete block work leaf. This
allows the windows and external doors to be placed in the
middle of the insulation layer providing thermal bridge free
detailing.

Folded aluminium cover plates were made to weather seal the
gap from the outside of the windows to the external
blockwork and brickwork. The void in the cover plates were
filled with EPS insulation. A layer of external wind tightness
tape was installed from the window onto the external masonry
before fitting the cover plates.
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6 Airtightness

6.1 Air tightness strategy

Ground Floor:
Air tightness at ground floor level was provided by the top of the concrete slab

External Walls:
Air tightness at external walls was provided by 2 coat hard plaster

Roof:
Air tightness at roof level was provided by ProClima Intello airtightness membrane, all
joints taped with ProClima tapes

Window and external doors:

Air tightness tapes were used to seal from the wall plaster onto the
plywood window box and then from the window box onto the window
and door frames

First floor joist:
The air tightness detail is described in External Wall details above.

A single steel beam was required by the
Structural Engineer and this penetrated the
inner leaf of the concrete clock work in one location. To avoid air
leakage, the beam end in the wall was fully wrapped in a pocket
of air tightness membrane with an overlap internally to allow the
membrane to be sealed into the plaster layer with fleece backed
tape providing a good key into the plaster. The detail eliminated
air leakage at this location

Ceilings junctions to external
walls:

A generous lap of the air
tightness membrane was taken
down the walls to allow the
installation of air tightness
tapes from the membrane into
the wall plaster. A tape with a
plastering mesh was used

Services

Where electrical switch and socket boxes were raggled into the concrete block work, these
were bedded in plaster to provide air tightness to the block work. ProClima air tightness
grommets were used for services penetrations through external walls.
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I
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A strip of air

| tightness tape was
installed behind
electrical cables

~ which were set into
the plaster to avoid
any gaps in the hard
plaster air tightness
layer.

Toolbox and manufacturer talks

During the construction phase of the project we held on-site toolbox talks and visits from
air tightness tape supplier to demonstrate the products and techniques and to deal with
crucial details such as the steel beam end. These talks ensured that the trades on site were
familiar with the materials and how to carry out the high quality of work required to

achieve the air tightness.

6.1 Air tightness test

The air tightness test was carried out by Air Testing Scotland Ltd. The nsy over
pressurisation test result was 0.34 and under pressurisation test result was 0.27

Pressurisation test results

Depressurisation test results

Building and Test Infonmation

Test file name: The Hawthoms Pressunised.
Buidm g volume: 334.7
Buildinz Height {from ground totop): 0
Hoor Area: 64.8
Buvelope Area: 299.3
Fesults

Air flow at 50Pa, Oy [m/h] 113.5
Air changes, Ny 0.34
Epuivaknt leakage areaat 50Pa [cm?] 56.55
Permeabiliy at 50 Pa [m*/h/m’] 0.379

Buailding and Test Information

Test file name: The Hawthoms depressurised.
Buidmg volime: 334.7
Buildmgz Height {fiom sround to top): 0
Hoor Area: 64.8
Buvelope Area: 299.3
Fesults

Air flow at 50Pa, Qg [m*/h] 90.65
A changes, Nsg 0.27
Equivaknt lealage areaat 50Fa [om] 45.20
Permeabilitv at 50 Pa [m®/h/m?) 0.303
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7 Ventilation

The ventilation system is a Paul Focus 200 unit with high
and low level external wall vents. Lindab spiral steel ducting
was used for primary runs from the ventilation unit to
manifolds with semi-rigid PE ducts Lindab to room valves.

The system was designed, installed and commissioned by
Paul Heat Recovery Scotland, Dunfermline.

The first floor joists are open web joists allowing a flexible
service space for the ducts within the floor zone and short
rises to valves at first floor level. Silencers were included in
the system to prevent cross talk.

The MVHR unit is located on the ground floor in the utility
room to allow for easy access for maintenance.

System;

~1x Paul Focus 200 Right version, each with integrated Defrost Pre-hester  -Plumber to cannect condensate drain on underside of  -Elecrician fo route 134 socket near unit, cat 5 cable for
~1x metal and 1 flexi shencers for supply unit via HepVio wateriess frap touch screen and bell wires for boost switches
~1x flexi silencer for extract ~Round back box for touch screen controller

Extract valve I
V-KSU125 [" =

e

0w

General Notes

Garage

Culling supply vale e
=

VKIR 125 =
-

0mth

Enbract valve Y.,/
v
V-K5U125 [ ‘%

£

Ceiing supply vabe
VIR s
e

7
! A
Aneh !

|

Extroct point
with B2 ilter

R
@7 B PAuL

V-
220232023
50 P

0

Ventilation Ground Floor layout (courtesy of Paul Heat Recovery Scotland)
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System:

-1 Paul Focus 200 Right version, each with integrated Defrost Pre-heater
~1x metal and 1 flexi shencers for supply
~1x flexi silencer for exiract

-Plumber fo connect condensate drain on underside of  -Electrician fo route 134 socket near unit, cat 5 cable for
unit via Hep\io waterless frap touch screen and bell wires for boost switches
-Round back box for touch screen contraller

Wall sunpiy vatee
Y-VTK 125

Wmh
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N¥TH 125
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First Floor Plan

Ventilation First Floor layout (courtesy of Paul Heat Recovery Scotland)

8 Heating & DHW

The hot water system is from direct electric. The 14 panel solar
PV array located on the south facing roof feeds into an
insulated thermal store.

Space heating demand has been reduced through good
insulation levels, so no additional boiler has been installed.
Residual heating is supplied from a small electric feature stove
and limited areas of electric under floor heating mats were
installed in the living and dining areas for comfort.

A 4.8kW battery storage system has recently been installed to
allow greater use of on-site generated electricity. The solar PV
system is set up to meet in-house electricity demands first, then
to heat water and then to battery storage.
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9 PHPP Verification

certificate ‘ W A R M ::lhoﬁsed O

Certified Passive House Classic Passive House

Institute
Dr. Wolfgang Feist
64283 Darmstadt
Germany

99
The Hawthorns, DG16 5QA Gretna, United Kingdom/ Britain

Client Hadrian Homes
O Aglicnby Grange
CA4 8AD Aglionby, United Kingdom/ Britain
Architect White Hill Design Studio LLP

Annan Water
DG10 9LS Malfat, United Kingdom/ Britain
Building Paul Heat Recovery Scotland

Passive House Services 24 Fairykirk Road

g = KY11 2QQ Rosyth, United Kingdom/ Britain
assive House Institute Energy While Hill Design Studic LLP

Consultant Annan Water
Erslsels Siies il DG10 5LS Molfa, Unied Kingdom Brain

Certified

Passive House bwildings offer excellent thermal comfort and very good air quality all year round, Due to their high
energy efficiency. energy costs as well as greenhouse gas emissions are exiremely low.

The design of the above-mentioned building meets the criteria defined by
the Passive House Institute for the 'Passive House Classic' standard:

Building quality This bullding Criterla  Alternative
criteria
Heating
Heating demand  [kWhi(m7a)] 13 s 15 -
Heating load [Wim?) 9 < - 10
Cooling
Frequency of overheating (> 25 “C) %] 5 s 10
Airtightness
Pressurization test result (ngg) [1/n] 0.4 s 06
Renewable primary energy (PER)
PER-demand  [kWhi(m?a)] 65 < 80 65
Generation (reference to ground area)  [kWh/(m?a)] 39 2 - 7

The associated certification booklet contains more characteristic values for this building.

oo

Plymouth, 19 August 2016
Certifier: Mike Roe, WARM: Low Energy Building Practice

www.passivehouse.com 14016_WARM_PH_20160815_MR
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10 Costs

The house was built for £1,300/m?

11 User experience

The house has been occupied since 2016 and the house has proved to be easy to use and
the systems have been working well together, maintaining comfortable conditions
throughout the year. The addition of the battery storage will reduce imported electricity
demand further reducing running costs.

12 References

The house is open to visitors as part of the doors open days being held as part of Cumbria
Action for Sustainability Environment Festival 2019.
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