Project Documentation

Gebaude-Dokumentation

Abstract | Zusammenfassung

Zertifiziertes

Passivhaus

Passivhaus Institut

The Vanguard Building, Meole Brace School, Shropshire, UK

Data of building | Gebdaudedaten

Year of construction

Baujahr

U-value external wall
U-Wert AuBenwand

U-value floor

U-Wert Kellerdecke

U-value roof
U-Wert Dach
U-value window
U-Wert Fenster

Heat recovery

Warmerlckgewinnung

Special features
Besonderheiten

2021

0,124 -0,128

W/(m?2K)
0,143
W/(m?2K)
0,074
W/(m?2K)
0,78
W/(m?2K)

84 %

Space heating
Heizwarmebedarf

Primary Energy Renewable (PER)
Erneuerbare Primdrenergie (PER)
Generation of renewable Energy
Erzeugung erneuerb. Energie
Non-renewable Primary Energy (PE)
Nicht erneuerbare Primarenergie (PE)
Pressurization test n,

Drucktest Ne,

Masonry cavity wall construction, Roof mounted PV

13

kWh/(m2a)

67
kWh/(m2a)
29
kWh/(m2a)
155
kWh/(m2a)

-1
0,58 h




Brief Description

This new education building provides a new teaching hub located on the Meole Brace Secondary
School campus in Shrewsbury, Shropshire, UK. It contains 5 new classrooms, group room, staff
room, toilets and storage over 2 storeys with a floor area of 600sgm. The project was delivered
under a JCT D&B 2016 contract over a construction period of 35 weeks.

The building is been designed to be ‘zero-carbon’ in operation and has also achieved a BREEAM
Excellent rating for sustainability in the wider sense. The end result is a highly energy efficient
building that delivers very high levels of comfort for all users of the building.

The project won the Net Zero Category in both the West Midlands Region and National
Constructing Excellence Awards in 2022, the first year the category has been awarded. The expert
judging panel recognised the commitment of the integrated team of designers, client, school
stakeholders, contractor and supply partners, and their ambition to put climate change solutions
at the heart of the project.

This is believed to be the UK's first ever Passivhaus educational project constructed in masonry.

Kurzbeschreibung

Dieses neue Bildungsgebaude bietet ein neues Lehrzentrum auf dem Campus der Meole Brace
Secondary School in Shrewsbury, Shropshire, GroBbritannien. Es umfasst 5 neue Klassenzimmer,
einen Gruppenraum, einen Lehrerraum, Toiletten und Lagerrdaume auf 2 Etagen mit einer
Grundflache von 600 m2. Das Projekt wurde im Rahmen eines JCT D&B 2016-Vertrags Uber eine
Bauzeit von 35 Wochen geliefert.

Das Gebaude ist so konzipiert, dass es im Betrieb ,kohlenstofffrei” ist, und hat auBerdem die
BREEAM-Ausgezeichnet-Bewertung fur Nachhaltigkeit im weiteren Sinne erhalten. Das
Endergebnis ist ein duBerst energieeffizientes Gebaude, das allen Nutzern des Gebaudes ein
HochstmaB an Komfort bietet.

Das Projekt gewann 2022, dem ersten Jahr, in dem diese Kategorie verliehen wurde, die Kategorie
.Net Zero” sowohl bei den West Midlands Region als auch bei den National Constructing
Excellence Awards. Die Expertenjury wirdigte das Engagement des integrierten Teams aus
Designern, Kunden, Schulbeteiligten, Auftragnehmern und Lieferpartnern sowie ihren Ehrgeiz,
Lésungen fir den Klimawandel in den Mittelpunkt des Projekts zu stellen.

Es wird angenommen, dass es sich hierbei um das erste in Mauerwerk errichtete Passivhaus-
Bildungsprojekt in GroB3britannien handelt.
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1. External Photos / Ansichtsfotos
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2. Internal Photos / Innenfoto exemplarisch
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3. Sectional Drawings / Schnittzeichnung
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4. Floor Plans / Grundrisse
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5. Construction of Floor Slab / Konstruktion der Bodenplatte

The floor construction consists of a 150mm thick concrete slab on grade with 120mm rigid insulation and 75mm
floor screed on top. The perimeter ground floor / wall junction is cavity blockwork wall infilled with XPS
insulation below ground and with a course of Marmox thermablock on the inner leaf to maintain the insulation
line. Marmox has also been used on internal walls

Assembly no. Interior insulation?
10ud Floor Slab on Grade
Heat transmission resistance [m*K/W]
Orientation of building element 3-Floor interior Ry 0.17
Adjacent to 2-Ground exterior R,,:  0.00
Area section 1 A [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [W/(mK)] Thickness [mm)
Sand Cement Screed 1.400 75
Folymnene >eparavon [ [
I avar | 0.400 | | | 0
Rigid Insulation | 0.018 » _ » 120
Concrete Slab 1.400 150
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

U-value supplement WI(m*K) U-value: WI(m’K)

=% | S

e




12.5mm thk Gypsum wallboard (thermal conductivity to achieve
min 0.19 W/m?K u-value) on Gyproc Dry wall adhesive dabs with
gypsum plaster skim finish

6mm British gypsum Soundcoat Plus parge coat
to internal face of blockwork

* Continuous ribbon of adhesive along
top & bottom of wall

94 X 18mm pencil round MDF skirting board

* Seal between the wall and floor air
barrier with flexible sealant

30mm thk Kingspan Kooltherm K013 insulation upstand to edge of
floor (thermal conductivity to achieve min 0.018 W/mK u-value)

|
1
|
|

75mm thk concrete floor screed \
o 00-Lower Seound

g Layer (Visq High Perf
Vapour Barrier) 2000-gauge membrane taped
and sealed
Typically 120mm (60+60) thick Kooltherm K103

01
510

L

300mm Teplo BF wall ties (2.5 per/m2) with thermal conductivity to achieve
min 0.70 W/m?K u-value. Cavity wall ties to also be to SE details and spacing.

102.5mm thk Staffordshire smooth blue facing masonry outer skin above
DPC (thermal conductivity to achieve min 1.19 W/mK u-value)

min 45mm cavity

120mm thk Kingspan K108 Cavity * Ensure that partial fill insulation is secured
Insulation Board (thermal conductivity to  firmly against the inner leaf of the cavity wall
achieve min 0.018 W/m?K u-value)

215mm thk collar-jointed blockwork
wall (inner leaf) comprising of 2 layers of
100mm thk block (see opposite key for
type of block to be used)

Visqueen Zedex CPT high performance flexible cavity tray & DPC.
Flexible cavity tray to be c/w Rytons weepvents or similar with
colour to match mortar @ 900mm cts

feo——t————— DPC set min 150mm above

ground level

underfioor rigid insulation (to achieve min
0.10W/mK u-value) Boards to be laid
perpendicular with staggered joints

150mm thk C30 concrete ground based floor slab

with 1 layer of A193 mesh to SE's details
Ec b 2000 gauge

DPM or equivalent under slab

S0mm thk sand blinding

150mm thk well ¢ lidated
hardcore

215mm thk blockwork wall (inner leaf)
comprising of 2 skins of 100mm soild dense
block 7.3N with thermal conductivity to
achieve min 1.13 W/m?K u-value per block
(see opposite key for type of block to be
used)

Load bearing 65mm thk Marmox thermablock 9N 215mm wide
(thermal conductivity to achieve min 0.047 W/m?K) and
eliminating the cold bridge at the wall/floor junction

102.5mm thk Staffordshire smooth blue facing masonry outer skin
below DPC (thermal conductivity to achieve min 1.19 W/m?K u-value)

100mm thk soild dense block 7.3N to outer leaf ( thermal
conductivity to achieve min 1.13 W/mK u-value)

165mm thk Ravatherm XPS insulation to underside

of floor i (thermal ivity
to achieve min 0.032 W/m*K u-value)

300mm deep concrete foundation shown
indicatively with 1 layer A393 mesh. Refer
to SE's for foundation details

SOmm thk lean mix concrete cavity fill

15mm thk pressible fi




75mm thk concrete floor screed
g 00-Lower Ground Floor

12.5mm thk Gypsum wallboard (thermal conductivity
to achieve min 0.19 W/m?K u-value) on Gyproc Dry
wall adhesive dabs with gypsum plaster skim finish

T T 100mm thkblockwork (inner leaf)

*C ribbon of adhesive along
top & bottom of wall

* Seal b the wall and floor air
barrier with flexible sealant

94 X 18mm pencil round MDF skirting board

73450 - - .-
Separating Layer (Visqueen High
Performance Vapour Barrier) 2000-

gauge membrane taped and sealed T

Typically 120mm (60+60) thk Koolterm
K103 underfloor rigid insulation (to
achieve min 0.10W/m’K u-value) Boards

Load bearing 65mm thk Marmox

to be laid perpendicular to one another 52

150mm thk C30 concrete ground based floor /
slab with 1 layer of A193 mesh to SE's details;
7
Vi Ec brane 2000 gauge /
DPM or equivalent under slab / 1

thermablock 9N 215mm wide
(thermal conductivity to achieve min
0.047 W/m?K) and eliminating the
cold bridge at the wall/floor junction

50mm thk sand blinding

150mm thk well consolidated

== IE=EIE

15mm thk compressible fillerboard

hardcore

100mm soild dense block 7.3N with thermal
conductivity to achieve min 1.13 W/m?K u-value per
block (see opposite key for type of block to be used)

indicatively with 1 layer A393 mesh.
Refer to SE's for foundation details

10



6. Construction of External Walls / Konstruktion der AuBenwande

The external wall construction is typically a cavity wall construction using aerated thermal blockwork with
120mm rigid insulation on the inside leaf of the 45mm cavity and brickwork on the external leaf. For
structural reasons the inner leaf has been supplemented with a collar jointed dense blockwork as reflected
in the various wall types. The internal face of the internal leaf has a parge coat applied for airtightness with
plaster board fixed on plaster dabs.

300mm Teplo BF wall ties (2.5 per/m2) with thermal conductivity to achieve
min 0.70 W/m?K u-value. Cavity wall ties to also be to SE details and spacing.
12.5mm thk Gypsum wallboard (thermal conductivity to achieve
min 0.19 W/m?K u-value) on Gyproc Dry wall adhesive dabs with
gypsum plaster skim finish

102.5mm thk Staffordshire smooth blue facing masonry outer skin above
DPC (thermal conductivity to achieve min 1.19 W/m?K u-value)

6mm British gypsum Soundcoat Plus parge coat min 45mm cavity
to internal face of blockwork

120mm thk Kingspan K108 Cavity * Ensure that partial fill insulation is secured
Insulation Board (thermal conductivity to  firmly against the inner leaf of the cavity wall
achieve min 0.018 W/m?K u-value)

*C ribbon of adh along
top & bottom of wall

215mm thk collar-jointed blockwork
m wall (inner leaf) comprising of 2 layers of

94 X 18mm pencil round MDF skirting board
. - | _ W 100mm thk block (see opposite key for

* Seal between the wall and floor air type of block to be used)

barrier with flexible sealant , :
30mm thk Kingspan Itherm K013 insulati P d to edge of : l /L/ Visqueen Zedex CPT high performance flexible cavity tray & DPC.
floor (thermal conductivity to achieve min 0.018 W/m?K u-value) ! \ Flexible cavity tray to be ¢/w Rytons weepvents or similar with

: \ : colour to match mortar @ 900mm cts
75mm thk concrete floor screed H \
00-Lower —:1— DPC set min 150mm above

Separating Layer (Visqueen High Performance PR & ground level

- |
Vapour Barrier) 2000-gauge membrane taped TTT :

and sealed Load bearing 65mm thk Marmox thermablock 9N 215mm wide
Typically 120mm (60+60) thick Ith K103 (thermal conductivity to achieve min 0.047 W/m?K) and
underfloor rigid insulation (to achieve min eliminating the cold bridge at the wall/floor junction

0.10W/m?K u-value) Boards to be laid

perpendicular with staggered joints 102.5mm thk Staffordshire smooth blue facing masonry outer skin

= below DPC (thermal conductivity to achieve min 1.19 W/mK u-value)
150mm thk C30 concrete ground based floor slab

with 1 layer of A193 mesh to SE's details 100mm thk soild dense block 7.3N to outer leaf ( thermal

conductivity to achieve min 1.13 W/m?K u-value)

Visqueen Ecomembrane 2000 gauge
DPM or equivalent under slab
50mm thk sand blinding

165mm thk Ravatherm XPS insulation to underside
of extended floor insulation ( thermal conductivity

X, to achieve min 0.032 W/m?K u-value)
150mm thk well cas N et . . A
e 2 pae S
hardcore 5. .z 4 N e
RIS LR et 300mm deep concrete foundation shown
215mm thk blockwork wall (inner leaf) e RV PRSI S SR indicatively with 1 layer A393 mesh. Refer
-, P .. .

comprising of 2 skins of 100mm soild dense ) .
block 7.3N with thermal conductivity to v S e Gl g N IR X .
achieve min 1.13 W/m*K u-value per block - - - -
(see opposite key for type of block to be
used)

to SE's for foundation details

S0mm thk lean mix concrete cavity fill

15mm thk compressible fillerboard

11



Certified building systems »

Passive House Components

Passive House with PHPP Version 9.6a

Meole Brace Language Centre / Climate: Sutton Bonnington / TFA: 597 m? / Heating: 12.6 kWh/(m?a) / Freq. overheating: 0 % / PER: 66.7 kWh/(m?

Go to: 'AREAS' WWW. v .com/com nf

Thermal bridges (Psi-values) Ventilation units

Glazing Compact units

Window frames Heat recovery DHW
Building assemblies (U-Values)
|Recommended starting values for optimisation: U-values for walls and roofs | Floor slabs: 0.15 W/(m?K) | 0.29 W/(m?K)

1
Total Interior
ID Building system Building assembly thict ~ U-Value e
Summary of the constructions calculated in 'U values' worksheet m W/(m3K) -

01ud Wall Type A 'Wall Type A | 0.373 | 0.127 0
02ud Wall Type A(i) Wall Type A(i) 0.413 0.124 0
03ud Wall Type B .Wall Type B 0258 | 041 31 0
04ud Wall Type C Wall Type C 0.298 0.128 0
05ud Wall Type D Wall Type D 0.408 1.872 0
06ud WallTyjpee Wall Type E | 0298  0.128 0
07ud Wall Type F |Wall Type F | 0413 | 0124 0
08ud Wall Type K Wall Type K 0.373 0.125 0
09ud Floor Suspended Floor Suspended 0.425 0.113 0
1oud _|Floor Slab on Grade Floor Slab on Grade | 0345 | 043 | 0
11ud Roof |Roof 0.505 0.074 0
12ud Wall Type J below ground |Wall Type J below ground . 0215 3.122 0
13ud Sprinkler Tank Door Sprinkler Tank Door . 0050 | 0.610 0
t4ud _[Plant Room Door Plant Room Door | 0050 | 0620 0
15ud Roof hatch .Roof hatch | 0.100 0.210 0
16ud
17ud

EXTERNAL WAL TYPES
Ty A~ 2 Liyer Blockwork (1000 300mm), Cavity, Brickwork

Tyoe Alil - 2 Layer Blockwork (140+100mm], Cavity, Brickwork
UValves: 0.12W/miK

" zzzz7277200

v 0000000000000

Type B 1 Layer Blockwork (100mm), Cavity, Brickwork
UValues: 0.12W/m'K

~—!:*WW :\— o

IR0 0000000000000 S

Type C - 1 Layer Blockwork (180mm), Cavity, Brickwork

UValues: 0. 12W/m'K

772770077

000000000

0000000
U e

Type D 1 Layer Bockwork (140mm), Caity, Brickwork
Retaning Structure

Type £ - 1 Layer Blockwork (140mm], Cavity, Blockwork, Cladding
UValues: 0 12W/mK

SRR
O000000000000000000000L

Type £ -2 Lyer Bockwork (1404 300mm), Cavity, Blockwork, Cladding
UValues: 0. 12W/m'K

-y=

e

INTERNAL WALL TYPES

Type G - 1 Layer Blockwork (100mem)

L2 0 e e o e e s e

Type K- 2 Layer Blockwork, Cavity, Blockwork
UVakors: O.LIW/mK

DY

Type L - Metal stud partition
British Gypsom ref: A206013(EN) - 30min fire

. —

Type M - Metal stud partition
28 Gypram ref- A20601

P i
L‘;:—S‘*—ééfd SIERANISGE)

—

Meole Brace SPP S Class Extension

=
Wall Types Drawing
Type N - Metal stud parttion o
Bt Gypium ref. A2O6O7S - 60mn fre —
W0 e MG
]
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Assembly no. Building assembly description
01ud Wall Type A
Heat transmission resistance [m?*K/W]
Orientation of building element 2-Wall interiorR;,  0.13
Adjacent to 3-Ventilated exterior R,,:  0.13
Area section 1 A [WImK)]  Area section 2 (optional) M [W/(mK)] Area section 3 (optional) A [W/(mK))
Gypsum Plasterboard 0.250
Air Cavity 0.100 Plaster Dabs 0.460
Parge Coat 0.460
Dense Blockwork 1.130 'Mortar 0.800
Air Cavity 0.090
Aerated Blockwork 0.180 Mortar 0.800
Rigid Insulation 0.018 '

Percentage of sec. 1

Percentage of sec. 2 Percentage of sec. 3

Interior insulation?

Thickness [mm)]
13
19
6

100
15

100

120

Total

73% 20.0% 6.6% em
U-value supplement W/(m?K) U-value:| 0.127 |Wi/(m*)
Assembly no. Interior insulation?
02ud Wall Type A(i)
Heat transmission resistance [m?K/W]
Orientation of building element 2-Wall interiorRy 0.13
Adjacent to 3-Ventilated exterior Ry, 0.13

Area section 1 A [W/(mK)]
Gypsum Plasterboard 0.250
Air Cavity 0.100
Parge Coat 0.460
Dense Blockwork 1.130
Air Cavity 0.090
Aerated Blockwork 0.180
Rigid Insulation 0.018

Percentage of sec. 1

Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [W/(mK)]
Plaster Dabs 0.460
|Mortar 0.800
Mortar 0.800

Percentage of sec. 2 Percentage of sec. 3

Thickness [mm]
13
19
6
100
15
140
120

Total

73% 20.0% 6.6% [ 413 ]em
U-value supplement W/(m?K) U-value: W/(m’K)
Assembly no. Interior insulation?
03ud Wall Type B
Heat transmission resistance [m?K/W]
Orientation of building element 2-Wall interiorRg 0.13
Adjacent to 3-Ventilated exterior Rg,: 0.13

Area section 1 A [WI(mK)]
Gypsum Plasterboard 0.250
Air Cavity 0.100
Parge Coat 0.460
Aerated Blockwork 0.180
Rigid Insulation 0.018

Percentage of sec. 1

73%

U-value supplement

Area section 2 (optional) A [WI(mK)] Area section 3 (optional) A [W/(mK)]
Plaster Dabs 0.460
Mortar 0.800
0.800

Percentage of sec. 2

20.0%

Percentage of sec. 3

6.6%

W/(m?K)

Thickness [mm]
13
19
6
100
120

Total

cm

U-value: Wl(m’K)

13




Assembly no.
04ud

Orientation of building element 2-Wall

Adjacent to 3-Ventilated

Area section 1

Gypsum Plasterboard
Air Cavity

Parge Coat

Aerated Blockwork
Rigid Insulation

Percentage of sec. 1

A [W/(mK))

0.250
0.100
0.460
0.180
0.018

Interior insulation?

Wall Type C

Heat transmission resistance [m*K/W]
interior Ry 0.13
exterior R,,: 0.13

Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [WI(mK)) Thickness [mm]
» 13
Plaster Dabs 0.460 19
6
‘Mortar 0.800 140
120
Percentage of sec. 2 Percentage of sec. 3 Total

73% 20.0% 6.6% [ 29.8 |em
U-value supplement W/(m?K) U-value: WI(m’K)
Assembly no. Interior insulation?
05ud Wall Type D
Heat transmission resistance [m?K/W]
Orientation of building element 2-Wall interior Ry~ 0.13
Adjacent to 1-Outdoor air exterior R,,:  0.04
Area section 1 A [W/(mK)]  Area section 2 (optional) X [WI(mK)] Area section 3 (optional) A [WI(mK)] Thickness [mm]
Dense Blockwork 1.130 ‘Mortar 140
Concrete Fill 1.400 _ 165
Facing Blockwork 0.840 ‘Mortar 0.800 103
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

o3% 6.6% | 40.8 |
U-value supplement W/(m?K) U-value:| 1.872 |wi(m*)
Assembly no. Interior insulation?
06ud Wall Type E
Heat transmission resistance [m?K/W)]
Orientation of building element 2-Wall interiorRy 0.13
Adjacent to 3-Ventilated exterior R,:  0.13

Area section 1

Gypsum Plasterboard
Air Cavity

Parge Coat

Aerated Blockwork
Rigid Insulation

Percentage of sec. 1

U-value supplement

2 [W/(mK))

0.250
0.100
0.460
0.180
0.018

73%

W/(m?K)

Area section 2 (optional) 2 [W/(mK)] Area section 3 (optional) . [W/(mK)] Thickness [mm]
13
Plaster Dabs 0.460 19
6
Mortar 0.800 140
120
Percentage of sec. 2 Percentage of sec. 3 Total

20.0% 6.6%

[ 298 o
U-value: WI(m’K)

14



Assembly no.

07ud Wall Type F
Heat transmission resistance [m*K/W]
Orientation of building element 2-Wall interiorR,  0.13
Adjacent to 3-Ventilated exterior R, 0.13
Area section 1 A [WI(mK)]  Area section 2 (optional) . [W/(mK)]
Gypsum Plasterboard 0.250
Air Cavity 0.100 Plaster Dabs 0.460
Parge Coat 0.460
Dense Blockwork 1.130
Air Cavity 0.080
Aerated Blockwork 0.180
Rigid Insulation 0.018

Percentage of sec. 1
73%

Percentage of sec. 2

20.0%

U-value supplement WI(m?K)

Interior insulation?

Area section 3 (optional) A [W/(mK)] Thickness [mm]
13
19
6
Mortar 0.800 100
15
‘Mortar 0.800 140
' 120
Percentage of sec. 3 Total

6.6%

U-value: WI(m’K)

Assembly no.
12ud Wall Type J below ground
Heat transmission resistance [m*K/W]

0.13
0.00

Orientation of building element 2-Wall
Adjacent to 2-Ground

interior Ry

exterior R,

A [W/(mK))
1.130

Area section 1 A [W/(mK)]

Thermal Blockwork

Area section 2 (optional)

Percentage of sec. 1 Percentage of sec. 2

Interior insulation?

Area section 3 (optional) A W/(mK)) Thickness [mm)

215

Percentage of sec. 3 Total

U-value supplement W/(m?K) U-value: W/('T"K)
Assembly no. Interior insulation?
08ud Wall Type K
Heat transmission resistance [m*K/W]
Orientation of building element 2-Wall interiorRy  0.13
Adjacent to 3-Ventilated exterior R,,:  0.13
Area section 1 A [W/(mK)]  Area section 2 (optional) 2 [W/(mK)] Area section 3 (optional) A [WI(mK)] Thickness [mm]
Gypsum Plasterboard 0.250 13
Air Gap 0.100 Plaster Dabs 0.460 19
Parge Coat 0.460 6
Dense Blockwork 1.130 ‘Mortar 0.800 100
Air Cavity 0.080 , 15
Aerated Blockwork 0.180 . Mortar 0.800 100
Rigid Insulation 0.018 120
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

100%

U-value supplement W/(m*K)

[ 37.3 e
U-value: WI(m'K)

15



7. Construction of Roof / Konstruktion des Daches

The roofing felt is installed over 320mm of rigid insulation, above vapour control layer over 18mm exterior grade

plywood deck with all joints taped. All installed above engineered timber joists with a plasterboard ceiling below.

PH Certified Flat Roof Window FE Passive House+ Roof by Lamilux have been installed above circulation spaces.

A Staka DL147 roof access hatch has been installed to provide maintenance access.

Interior insulation?

Thickness [mm]
13
150
18

Assembly no.
11ud Roof
7 Heat transmission resistance [m?K/W]
Orientation of building element 1-Roof interior Ry 0.10
Adjacent to 1-Outdoor air exterior R,,:.  0.04
Area section 1 7 A [WI(mK)] Area section 2 (optional) 7 A [W/(mK)] Area section 3 (optional) A [W/(mK)]
Gypsum plasterboard | 0.1%0 _
Timber Joist Cavity | 0.920 Timber | 0.130
Plywood Deck . 0.170
Bitumen Vapour Check _ 0.230
Sopratherm G 0.024
Sopratherm G . 0.025
Sopratherm T 0.025
Membrane 0.160 | | | |
Percentage of sec. 17 Percentage of sec. 2 Percentage of sec. 3
88% 12.5%
U-value supplement W/(m2K) U-value: W/(m’K)
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18mm marine grade plywood cap to
provide support to parapet, on timber
fillet blocks creating fall back onto
roof. Single ply taken over and lapped
with Sarna metal drip flashing

102.5mm thk Staffordshire smooth blue facing masonry
outer skin above DPC (thermal conductivity to achieve
min 1.19 W/m*K u-value)

Timber frame wall tie connected back
into plywood to SE details and spacing

DuPont™ Tyvek® Housewrap breathable

membrane lapped up inner face of
plywood parapet over cavity insulation

b . e S
82075 o
N
§
Soprema Sopralene Flam 250 AF (or similar) [
built up felt roofing system lapped up parapet
facing F
Parapet upstand structure formed using
timber upstand and noggins to SE details
and spacing to receive 18mm marine grade E S :
ply either side -
F>"§—<
Soprema Sopralene Flam 250 AF (or \
similar) built up felt roofing system =
ot (——
320mm (120+1004100) thk Soprema e
Sopratherm rigid insulation (to F—*“-‘ =
X > N
achieve min 0.07W/m*K u-value) A D (D \
Sopravap stick ALU $16 VCL KI\[Wﬁ 7] N
—
18mm external grade plywood ‘mKW o >.>'<
sheeting deck (thermal conductivity to

e
achieve min 0.14 W/mK u-value)

taped to form air-tightness line

Timber firrings cut to suit falls _

Liquid Applied Membrane applied to timber
joist and plywood backing. All to ensure
continuous air tight seal

Engineered timber roofing joists, size and
centers in-accordance with SE details
Plasterboard to underside of timber roof
joists, joints to be taped and sealed

02-Roof

- Q
80125
Seal all perimeter and intermediate plasterboard

joints with tape or caulk with sealant

* C ribbon of along
top & bottom of wall

T
G905

WY

12.5mm thk Gypsum wallboard (thermal conductivity —————————=1
to achieve min 0.19 W/mK u-value) on Gyproc Dry
wall adhesive dabs with gypsum plaster skim finish

6mm British gypsum Plus |63 |

1

parge coat to internal face of blockwork /

Internal suspended ceilings, refer to
dwgs 150 for details and types
Acrylic adhesive sealant tape

Pro Clima - Tescon Vana,

18mm thk plywood box 1o window = —
surround supporting window frame

SW batten to window surround with

insulation behind

Seal all perimeter and intermediate

plasterboard joints with tape or

caulk with sealant

A

Acrylic sealant tape Pro Clima -
Tescon Vana c/w Tescon Primer to be
applied plywood junctions

102.5mm thk Staffordshire smooth blue facing masonry outer skin
above DPC (thermal conductivity to achieve min 1.19 W/m?K u-value)

150mm thk rigid Kingspan K108
Insulation Board between studs to base
of timber parapet structure

C16 Timber wallplate 75x120mm bedded on mortar
and fixed in accordance with SE's details

min 45mm cavity

120mm thk Kingspan K108 Cavity Insulation
Board (thermal conductivity to achieve min
0.018 W/m*K u-value)

* Ensure that partial fill insulation is secured
firmly against the inner leaf of the cavity wall

140mm thk 7.3N Thermalite
Aerated Block inner leaf
(0.18W/m’K thermal conductivity)

Thermally broken lintel above
openings all to SE details

_————— -

PPC triple glazed window, curtain
walling , refer to dwg n0.0601 for details
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18mm marine grade ply d cap
to provide support to parapet.
Single ply taken over and lapped
with Sarna metal drip flashing

pi lene Flam 250 AF (or
similar) built up felt roofing system

17 320mm (120+100+100) thk Soprema
'm rigid i ion (to

Form new canopy fascia and soffit
using 18mm marine grade ply on SW
sub-frame fixed back to projecting
roof joists

Acrylic adhesive sealant tape Pro
Clima - Tescon Vana ¢/w Tescon
Primer to be applied plywood
junctions

18mm marine grade ply to underside of
roof joists supporting insulation above
and to wrap around ends of joist to form
air-tightness line

¥ 2Roof L} = s

80125

102.5mm thk smooth blue
facing masonry outer skin above DPC
(thermal conductivity to achieve min 1.19
W/m?K u-value)

min 45mm cavity

120mm thk Kingspan K108 Cavity Insulation
Board (thermal conductivity to achieve min
0.018 W/m?K u-value)

* Ensure that partial fill insulation is secured
firmly against the inner leaf of the cavity wall

Thermally brocken lintel above
openings all to SE details

achieve min 0.07W/m*K u-value)

Sopravap stick ALU S16 VCL

18mm external grade plywood sheeting deck (thermal
conductivity to achieve min 0.14 W/m?K u-value) taped
to form air-tightness line

~—— Timber firrings cut to suit falls

~-——— Engineered timber roofing joists, size and
centers in-accordance with SE details

Pack b joists with mineral wool
insulation to continue thermal line

Plasterboard to underside of timber
roof joists, joints to be taped and
—sealed™—

C16 Timber wallplate 75x100mm bedded on
mortar and fixed in accordance with SE's details

* ribbon of adhesive along
top & bottom of wall

140mm thk 7.3N Thermalite
Aerated Block inner leaf
(0.18W/m*K thermal conductivity)
Internal suspended ceilings, refer to
dwgs 150 for details and types

12.5mm thk Gypsum wallboard (thermal conductivity
to achieve min 0.19 W/m?K u-value) on Gyproc Dry
wall adhesive dabs with gypsum plaster skim finish

6mm British gypsum Soundcoat Plus parge coat
to internal face of blockwork

PPC inium triple glazed
window, curtain walling & doors,
refer to dwg no.0600 for details

contit SW batten to window surround,
30mm insulation around window opening Kingspan K108
(0.018W/m?K thermal conductivity)

18mm thk ply d box to window
surround supporting window frame

18



Read Construction "pead

Meole Brace SPP 5 Class Extension

Roof Access Match Details
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8. Windows & Window Installation / Fenster und Fenster-Einbau

The windows generally are Rational AURAPLUS

aluclad timber with standard and solar control glazing depending on

orientation. The doors are Senior SF52 curtain walling with PURe Commercial doors. The doors are installed on
compacfoam thesholds to minimise cold bridging.

Description of window (frame)
Construction, manufacturer /
Beschreibung der Fenster (rahmen)-
Konstruktion, Hersteller

Window make (frame product name)
/ Fabrikat Fenster (rahmen;
Produktname)

Frame U-Value / Rahmen-U-Wert Uf
Type of Glazing / Bauart der
Verglasung

Glass U-Value / Glas-U-Wert Ug
Glazing g-value / g-Wert der

Rationel aluclad timber window
Senior aluminium curtain walling

AURAPLUS Fixed Light & Top Hung Windows
Senior SF52 curtain wall and PURe commercial doors

As table below
As table below
As table below

As table below

|Window frames Window
UrVae Frame wiath Glaring esge trermal bridge Inatafiaton thermal brisge rimbac|
Vg s | Ty ot | Vg et | g | Pt | Fraten | Fansee | P | e vuten
) Oescription ™ rare botlom | above ™ e bottom | above i = - =
wam) | wem) | wamw) | wimag - - - - wimk) | owami) | owamg | oweesg | owamg | owe) | owamg | wie WK
Pl
2us Rationel AURAPIa Fixed Light 108 108 108 100 0081 [ 0081 0081 003 0ee 003 0036 0040 0040 004 0040 0.000
Pus Rationel AURAPIA Top Hung 1. 1 i 1.9 oM 0me oo 00 o037 L1 Ll g onr 004 0.040 08 0040 0.000
S
53— Senior 8752 Curtain Wallng - Fized Pane " n wn 17 eom | ees2 oo oes2  ee% 0%  oo% | 0me oo oom  oom | oom ™)
Kous Serior PURe Commercial Door m m m m o o LR o 00 008 0o 00 0080 0.040 0.100 0080 0080
borus
péus
s
[10us Lamilux PH Cortified 142 142 12 142 o0 008 oo 00 00 008 003 006 0.100 0.1%0 0.000 0.100 0.000
118
Glazing Glazing|
© Description Vel | U Vake
W)
)
02ud (Ratonel AURAphus Erergy Std Toughened 4-204-186.8 os2 o2
03ud Ratonel AURAphu Sun SKN1TE Toughened 4-204-186.8 03 0%
D4ud
D5ud
[Ratonel AURApius Energy Std TOughened Obscure 4-204-18-6.8 082 082
Tud
[Senior PurE Door Glazing 6/16/6/16% o 0ss
| Senior Curtain Wall Glazing o 088
100 Lamilux W110 Glazing 081 08
)
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9. Description of Airtightness / Beschreibung der luftdichten Hiille

Airtightness Strategy

e Ground Floor: Floor screed over membrane taped to walls

e Walls: Parge coat to internal face of blockwork

e Roof: Plywood decked with taped joints over engineered joints with liquid applied
membrane around joist ends

e Intermediate Floor Connection: Liquid applied membrane to ledge for precast concrete
planks, joint in planks grouted

e Window connection: Membrane taped to window bridging reveal and taped to parge coat

23



Building and Test Information

Test file name:

Meole Brace School

Building volume [m?3]: 2,029.7
Envelope Area [m?]: 1,535.3
Floor Area [m?]: 0
Building Height (from ground to top) [m]: 0
Results

Air flow at 50 Pa, Qso [m3/h] 1175.5
Air changes, nso 0.58
Equivalent leakage area at 50 Pa [cm?] 188.0
Permeability at 50 Pa [m3*/h/m?] 0.766
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10. Ventilation / Liiftungsgerat

A balanced supply / exhaust air system with a highly efficient counter current air-to-air heat exchanger was used.
The unit is located in a dedicated plant room with short intake and exhaust runs tot he external wall, both of which
are fully insulated. The operation is controlled by time control as well as CO2 sensors to maximise efficient operation
linked to classroom occupancy.

Make / Fabrikat Liftungsanlage Swegon GOLD RX 25
Effective Heat recovery Efficiency / effektiver 84 %
Warmebereitstellungsgrad

Electric Efficiency / Elektroeffizienz 0,45 Wh/m3
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11. Ventilation Network Planning / Liiftungsplanung Kanalnetz

The classrooms, group room, staff room, circulation spaces and plant rooms have supply (Blue) and extract (Green)
diffusers with noise attenuation to prevent noise transfer between rooms. The toilets (Male / Female and

Accessible) are supplied from the circulation space with extract diffusers within each cublicle.

=
U
]

W

i
ls
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12. Heating Supply / Warmeversorgung

Space Heating

The space heating requirement is delivered by direct electric radiators controlled by thermostats and
time controls.

]
I | [ 1
n
lolafsa| ool |
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DHW Heating

The DHW is provided by localised water heaters at point of use either directly or to multiple points via short
distribution runs. All pipework fully insulated.
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— |
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13. Construction Costs / Baukosten

The Vanguard Building was constructed partly during the Covid Pandemic (2020 to 2021) which will
have had an impact on the construction costs due to restrictions in working and supply of
materials. The overall construction cost amounted to amounted to £3350/m?2.
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14. PHPP Results / PHPP-Ergebnisse

Passive House Verification

Building: Meole Brace Language Centre
Street: Longden Road
Postcode/City: SY3 9DW  Shrewsbury
Province/Country: England GB-United Kingdom/ Britain
Building type: School
Climate data set: GB0007a-Sutton Bonnington
Climate zone: 3: Cool-temperate Altitude of location: 75m

Home owner / Client: Meole Brace School
Street: Longden Road
Postcode/City: SY3 9DW  Shrewsbury

- FRIF ; ] Province/Country: England GB-United Kingdom/ Britain
Architecture: TACP Mechanical engineer: Davies Partnership
Street: Pembroke House, Ellice Way, Wrexham Technology Park Street: Cestrian House, Lightfoot Street
Postcode/City: LL13 7YT Wrexham Postcode/City: CH2 3AD  Chester
Province/Country: Wales GB-United Kingdom/ Britain Province/Country: England
Energy Itancy: HLM Architect Certification: WARM
Street: Suite 2.02, Custom House, Custom House Square Street: 3 Admirals Hard, Plymouth
Postcode/City: BT1 3ET Belfast Postcode/City: PL1 3RJ
Province/Country: Northern Ireland GB-United Kingdom/ Britain Province/Country: England, GB
Year of construction: 2021 Interior temperature winter [°C]: 19.4 Interior temp. summer [*C]: 25.0
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m’): 3.2 IHG cooling case [W/m?]: 3.2
No. of occupants: 168.0 Specific capacity [WH/K per m? TFA]: 148 Mechanical cooling:
Specific building ch ristics with refi to the treated floor area
Alternative
Treated floor area m? 597.2 _Criteria  criteria Fullfilled?”
Space heating Heating demand kWh/(m?a) 13 s i 15 . i
) i i i yes
Heating load W/m? 10 s : - i 10 i

Frequency of overheating (> 25 °C) %
Frequency of excessively high humidity (> 12 g/kg) %

0
0
Airtightness Pressurization test result nso 1/h H 0.6

Non-renewable Primary Energy (PE) PE demand kWh/(m?*a)

"
< =<
oo |0
Hi“.

PER demand kWh/(m’a) 67 s e e
Primary Energy Generation of renewable i i i yes
Renewable (PER) energy (in relation to pro- kWh/(m?a) 29 2 i - i 8
jected building footprint area) i i

? Empty field: Data missing; *-": No requirement

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic

values of the building. The PHPP calculations are attached to this verification. Passive House Classic? yes
Task: First name: Surname: Signature:
2-Certifier Sally Godber
Certificate ID Issued on: City:
41264-41269_WARM_PH_20231208_SG 18/12/23 Plymouth

® WARM

Low Energy Building Practice

30



