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The Strate gy MEARS ECD Architects

Making People Sercle energy conscious design

The priorities were:
I to minimise heat losses from the building fabric;

I to install an easily replicable, efficient form of space and
water heating;

1 to reduce the energy requirements for lighting;

1 to utilise the most appropriate renewable forms of
micro-generation

Assumed void property

I Decent Homes type
refurbishment
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energy conscious design
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Solatube 220DS Twinned Kingspan Marvel CS1808 Bespoke gorvity fed 8 x Sharp 170Wp
350mim daylighl solar lhermal coleclons facing cast roi;v woter b crwislinq polycryslaline pholovoliaic
system to londing and wesl have conlrol lo favour the system b'y Paﬁ‘r-.;'v Pfd{ec.ts panels, pilchad al 5 deagress

warmes! pancl tovoid abave slaks sarves above horizonlol

we flushing

Web Dynemics ILX
Gold breathable
multi-foll nsulation
fa underside of
exislirg rallers

170mm Kingspan 220mm Kingspan

ilpz:&qpltg‘.cﬁglcl Tharmagilch
sulalion loid ovar polyurethane rigid
exsting celling jolsts

insulah
with floating 1&G insulebion

floorboards over

1C0mm Kingspan K5 phenolic
axlernal wallinsulalion pls
10mm silizone render fo rear
axlension

Knaut Crown
‘corbon 7ero’ glass
wool Insulation to
eaVes

Knauf Supafil 40
Elown cavily wall

irsulation NorDan Ntech Passive

friple-glased,
frame Insuiated fimber

N wineows
Narflan Niech Passive

Iiple-glazed,
frame-invilaled imber
windows 4w | ) dowrlighters supplied
by CraenllD lo be inslalied
to al rooms and haiways
70mm Kingspan K17
phenaolic insulalion and
plasterboard dry lining

100rmm Kingspan K3 phendic 290 Range Inkune Valiant recoVAIR 2/5 mechanical
nisulation between joists on twin coll therma! store ventilation system with 90% heat
Nilven! brealher membrane recovery
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A100% LED fittings

AGreenLED 3. 7w O6A
GU10

A150W for whole house

A50,000 hrs lifespan = 20 years
before replacement
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Achieving the CO, Target

Making People Seecle

CO, EMISSIONS (kg/m?/yr)

IMPROVEMENT MEASURES




Achieving the CO, Target < (ECD Architects

energy conscious design

Fabric insulation - £8900 or £4.38/kgCOQO2/yr saved

Triple-glazed windows/doors - £9640 or £21.34/kgCO:2/yr saved
Condensing boiler/central heating - £5000 or £3.16/kgCO2/yr saved
MVHR/airtight measures /testing - £3200 or £2.83/kgCO2/yr saved
Solar collectors and storage - £5300 or £7.49/kgCO2/yr saved
Replacement LED Lighting - £2505 or £8.32/kgCO:2/yr saved
Photovoltaics - £4950 (with 50% LCBP grant) or £9.39/kgCO2/yr saved
Total - £39,495 or £6.10/kgCO2/yr saved

Average tenant fuel bill reduced by over £600/yr
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Energy Performance Certificate

ASpace heating demand (SAP) B Do Mo

LONDON Date of assessment: 20 November 2008

- 22 KWh/m?2/yr [193 kWh/m?2/yr] IS ook ol Lo e PR

Total foor area: azm?

This home's parformance is rated in terms of the energy use per square metre of floor area, energy efficiency based
on fuel costs and environmental impact based on carbon dioxide (CO,) emissions

ACO, emissions (SAP) Energy Effciency Raiing Environmenial Impaci (CO,) Rating

| Cuneet]Polental]

- 6 kg/m2/yr [54 kg/m2/yr] e
ASpace heating demand (PHPP) [llFrumms
- 44 KWh/m?3/yr — ]

ACO, emissions (PHPP) _“

SAP

2 5 k / 2 / The energy efficiency rating is @ measure of the The environmental impact rating is a measure of a
= g | I | y r overall efficiency of a home. The higher the rating home's impact on the envronment in terms of
the more energy efficient the home is and the lower carbon dioxide (CO,) emissions. The higher the

the fuel bills are likely to be rating the less impact it has on the environment.

47 KWhim* per year 47 KWhim* per year
0.5 tonnes per year 0.5 tonnes per year
g £37 per year £37 per year

£180 per year £180 per year

£51 per year | ®5tperyear |
Based on standardised assumptions about occupancy, heating pattems and geographical location, the above table
provides an ndication of how much i will cost 10 provide lighting, heating and hot water to this home. The fuel costs
only take into account the cost of fuel and not any associated service, maintenance or safety inspection, This
cerificate has been provided for comparative purposes only and enables one home to be comparad with another.
Always chack the date the cerificate was issued, because fuel prices can increase over time and energy saving
recommendations will evolve.



Water Conservation

ALow f I usih w. l!',

Twyfords Flushwise

(2.6/4.0 litres)
AAerated tap fittings

AMira Eco shower
head

ARainwater butt

é.’;!" .

'0  hyde <

Making People Sescle L
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nable development

|

ECD Architects

energy conscious design




4 e = DECD Architects

Making People Semcle = e energy consc jous design

—— . ——— ——

Passivhaus review

Energy efficiency

AMi ni mal space he®dMing (015 Kk
A Primary energy 0120 kWh/ m

AMeasured using PHPP
Very low air leakage (to reduce heat loss and protect fabric)

A Air | eakage of |l ess than O0O0.
accordance with EN 13829

Efficient heat recovery ventilation

ATo achieve high comfort standard
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Dry-lining an

Intermediate plywood packer fixed
to bearers as required

250x150x24mm CE2+ WBP
FSC/PEFC plywood bearers located
20mm from each reveal and at equal
centres across opening, max 600 c/c.
Fixed to brickwork with c/s screws

Making People Sescle

&)

O

Expanding foam applied
continuously

between window and
brickwork

0.15 W/m?K

 hvde <

grtpin gl apptaiy_ophules
Mastic seal at window cill/plasterboard junction
Nominal 250x19mm FSC Eurapena Oak window board,
notched and rounded. Screw fixings drilled and plugged
Kingspan K17 reveal board on dabs notched around
plywood beares and window cramps
®
7 5
9*\—1; Decorators filler seal at window cill/plasterboard junction
—®
—®
Nominal 100x100mm Crown Dritherm cavity insulation
== batt to close cavity and contain blown instulion
(continuous across cavity)
(q\]
=
® AN
® o
e Nilvent membrane turng¢d up behing and between joists and
| folded up to edge of plgsterboard, gtapled in place and
T skimmed over. Wall andl floor insuldtion to be in contact
[—® @
S e s B e I e I S s

©

NS

ECD Architects
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NOTES:

Q) Existing floor boards to be
removed, Kingspan
Nilvent breather
membrane to be fitted
lapped between joists to
support 100mm
Kooltherm K3 insulation,
breather membrane
turned up at edges and
folded up to face of K17
dry lining board. Floor
boards to be refitted and
area generally made good
ready for sanding and
painting

(2) FSCIPEFC-cerified 19 x
100mm sw pencil rounded
skirting board, mechanically
fixed back to brickwork with
painted finish

@) Existing dwarf walls to be
inspected and
honeycombed for
through ventilation if
required

@ Crown Supafil 40 blown
cavity insulation to top up
existing installation as
required

@ Kooltherm K17 dry-lining
insulation boards, 70mm

insulation on

12.5mm foil backed

plasterboard, taped joints

on dabs. Painted skim coat

finish

WBP ply bearers across cavity

to support window

Triple-glazed, high
performance timber
replacement windows -
Nordan NTech(0.7W/m?K)
with pressed metal flashings,
RAL 9010 and packing pieces

FSCIPEFC-certified 19mm hw
European Oak window board to
suit openings fixed through
dry lining board to brickwork
with waxed finish.

Living room only

Strap fixing to window
manufacturer's detail
Expanded foam applied

into gap btwn frame and cil
Mastic seal

Q@

O]

) ©

=
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S

Kooltherm K17 dry-lining
reveal boards, 20mm
insulation on

12.5mm foil backed
plasterboard, taped joints
on dabs.
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Loft and pitched roof

Making People Sescle
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. 7
0 \j\" NOTES:
@ Existing lathe/plaster
/ / ceiling removed, area

@ made good and new
12.5mm plasterboard
e lining with skim coat and

painted finish

| ) 2) Kooltherm K17 dry-linin:
Insulation to be in Bl apy
( contact at junctions insulation on 12.5mm foil
. . backed plasterboard, taped
Batten to fix TL)$ Gold |nsulatlor_1 joints on dabs Painted
and vapour barrier to new noggin skim coat finish
piece, mastic seal all noggin @ Triple-glazed, high

junctions to joists/batten/ceiling performance timber
replacement windows -
Nordan NTech(0.7W/m?K),
with pressed metal flashings,
| RAL 9010 and packer pieces

First 3 courses of tiles stripped back to allow
access, re fitted and generally made good on s
compleation of eaves work

@ Dry lining tape seal

Strap fixing to window
manufacturer's detail

@ Mastic seal
(Z) Existing timber window
head

@

() Kooltherm K17 dry-lining
= insulation boards, 20mm
insulation on 12.5mm foil

( backed plasterboard, taped
@ i | Jation to be i } \‘ joints on dabs. Painted
P Al = nsulation:io:be.n. / skim coat finish
L contact at junctions, / \ Operal cladding board
N I T fascia and soffit, colour
white MO1 with Harcon
(4) (JD @ 45 4e SV 25 continuous soffit vent,
™\ == - colour white on 50x50mm sw
50x50mm sw /[ / % S e Dry lining tape to seal plasterboard battens @ max 400 c/c
batten junction. Skim over (10) Existing gutter and fascia retained

@ (17) Manthorpe eaves vent tray

@ Existing glass fibre insulation

. A e%e! =
10 — \ 7 9 removed
Notch battens around | P4 N \2 43) Knauf Crown Carbon Zero loft

zone

eaves vent, I % Q) insulation packed in eaves
5

@
i

14) New nominal 100x50mm

noggins with mastic
seal to all junctions

8
. @ New polythene vapour barrier

laid on new 100x50mm timbers

®©
=
/

\3/ % @ 600 c/c to create service void
. . . over existing joists
Notch insulation over window cramps to g
R (e 100 + 70mm Kingspan
achieve max 40mm depth to new reveal Thermapitch TP10 insulation

9 P {17) TLX Gold multifoil insulation
Mastic s_eal a_‘ window " and breather membrane fixed
Iplaster junction between rafters. Outer gold
layer separated at eaves
and dressed into ventilator
@ 2 x 45mm Kingspan
Kooltherm K5 external wall
insulation mechanically
fixed to timber head

Operal cladding board on
25x50mm sw battens on top
of 50x50mm sw battens @
max 400c/c
50mm Kingspan Kooltherm
K5 extemal wall insulation
between battens
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NOTES:

@ Existing ceiling and glass
fibre insulation removed,
new 12.5mm Knauf
Futurepanel plasterboard

@ @

NS%
(RN
N/

fitted, skimmed and painted
@ 2 x 50mm Kingspan
Kooltherm K5 external wall
insulation mechanically
fixed with proprietary
silicone render build up.

performance timber
replacement windows -

| @\) Triple-glazed, high

Nordan NTech(0.7W/m?K),
with pressed metal flashings,
RAL 9010 and packign pieces.

@ Strap fixing to window
manufacturer's detail

@ Mastic seal

=N

N
®

X
£
=
=
-
&2

5 ‘. TN

DryHining-tape useal‘/; —== =

5 @4) (1) face of plasterboard to
< existing plaster. Skim over

0.15 W/m?Kaypical thr wa

®

Mastic seal at window
/plaster junction




ANordan NTech Passive
windows

I triple-glazed,

I frame insulated

AUw value = 0.7 W/m2K

BRI g wlv&h‘w“s
SN -
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PH thermal performance? £ DECD Architects
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Achieved 44 kWh/m?2 L
Barriers

AFixed form and orientation
AFixed opening dimensions
APlanning/ownership constraints

ATarget around 30
kwh/m2/yr?

AReplace floors with ‘/‘|\\v|&
SOIld I.I: pOSS|bIe /- ---------------------------------------------------------- i \i,

AOvercladding to lmrll T ||

entire terrace

ARaise roof to ease
Insulation bridging




Addressing A

Intermediate plywood packer fixed

to bearers as required

250x150x24mm CE2+ WBP
FSC/PEFC plywood bearers located
20mm from each reveal and at equal
centres across opening, max 600 c/c.
Fixed to brickwork with c/s screws

Ir Leakage

Mastic seal at window cill/plasterboard junction

Nominal 250x19mm FSC Eurapena Oak window board,
notched and rounded. Screw fixings drilled and plugged

Kingspan K17 reveal board on dabs notched around
plywood beares and window cramps

®

@G

Expanding foam applied

continuously——

between window and
brickwork

D 2
2 5~ Decorators filler seal at window cill/plasterboard junction

- /6)

NS \// \jl e R¥N
N
< |

X

/&’
A

\&
AN

®
Nominal 100x100mm Crown Dritherm cavity insulation

———————batt to close cavity and contain blown instulion
(continuous across cavity)

@

®

5 N
X

\
X

}\/
//
N

Y

\
/\

)
W/ \
A

?i
AN AN

@
Nilvent membrane turned up behind and between joists and

I~
| folded up to edge of plasterboard, stapled in place and
skimmed over. Wall and floor insulation to be in contact

®

Y, val
18\
N

AN

\x

~
/
/
/
/
/

Ve
Y%
LA

h

I
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NOTES:

Qj Existing floor boards to be
removed, Kingspan
Nilvent breather
membrane to be fitted
lapped between joists to
support 100mm
Kooltherm K3 insulation,
breather membrane
turned up at edges and
folded up to face of K17
dry lining board. Floor
boards to be refitted and
area generally made good
ready for sanding and
painting
FSC/PEFC-certified 19 x
100mm sw pencil rounded
skirting board, mechanically
fixed back to brickwork with
painted finish
(3) Existing dwarf walls to be
inspected and
honeycombed for
through ventilation if
required
@ Crown Supafil 40 blown
cavity insulation to top up
existing installation as
required
@ Kooltherm K17 dry-lining
insulation boards, 70mm
insulation on
12.5mm foil backed
plasterboard, taped joints
on dabs. Painted skim coat
finish

@ WBP ply bearers across cavity
@

®

to support window

\ Triple-glazed, high
/" performance timber
replacement windows -
Nordan NTech(0.7W/m?K)
with pressed metal flashings,
RAL 9010 and packing pieces

@ FSCIPEFC-certified 19mm hw
European Oak window board to

suit openings fixed through

dry lining board to brickwork

with waxed finish.

Living room only

Strap fixing to window

manufacturer's detail

Expanded foam applied

into gap btwn frame and cil

Mastic seal

) ©

=

®D G

S

Kooltherm K17 dry-lining
reveal boards, 20mm
insulation on

12.5mm foil backed
plasterboard, taped joints
on dabs.




Addressing Air Leakage £ DECD Architects
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NOTES:

@ Existing lathe/plaster
ceiling removed, area
) made good and new
12.5mm plasterboard
lining with skim coat and
painted finish
(2) Kooltherm K17 dry-lining
insulation boards, 70mm

Insulation to be in

contact at junctions

Batten to fix TLX Gold insulation
and vapour barrier to new noggin
piece, mastic seal all noggin
junctions to joists/batten/ceiling

insulation on 12.5mm foil
backed plasterboard, taped
joints on dabs. Painted
skim coat finish

® Triple-glazed, high

performance timber

replacement windows -
Nordan NTech(0.7W/m?K),
with pressed metal flashings,
RAL 9010 and packer pieces

D o
4) Dry lining tape seal

@ Strap fixing to window
manufacturer's detail

First 3 courses of tiles stripped back to allow
access, re fitted and generally made good on
compleation of eaves work

@ Mastic seal

=\ et . §
(7 ) Existing timber window
@ 70N AT N head
) (O @ (8) Kooltherm K17 dry-lni
3 (8) Kooltherm ry-lining
oY NI = insulation boards, 20mm
insulation on 12.5mm foil
\ backed plasterboard, taped
11 5 " I \\ joints on dabs. Painted
Insulation to be in / skim coat finish
contact at junctions, / \ (3) Operal cladding board
T I ' fascia and soffit, colour
white MO1 with Harcon
@ @ B @ SV 25 continuous soffit vent,
- colour white on 50x50mm sw
50x50mm sw Dry lining tape to seal plasterboard battens @ max 400 c/c
batten junction. Skim over @ Existing gutter and fascia retained
6_@ (\@. Manthorpe eaves vent tray
™ 18 {12) Existing glass fibre insulation
10 = 9 = removed
Notch battens around I | X ) \g) 13) Knauf Crown Carbon Zero loft
eaves vent, I e I G) ' insulation packed in eaves
u JE m zone
a9 = — N — (ED @ New nominal 100x50mm
31 h] B B noggins with mastic

seal to all junctions

©
)
/

New polythene vapour barrier

)

|

% laid on new 100x50mm timbers
@ H @ 600 c/c to create service void
. N . over existing joists
Notch insulation over window cramps to g
@ 100 + 70mm Kingspan

achieve max 40mm depth to new reveal Thermapitch TP10 insulation

: P TLX Gold multifoil insulation
Mastic s.eal a.t Window and breather membrane fixed
Iplaster junction between rafters. Outer gold
layer separated at eaves

and dressed into ventilator

2 x 45mm Kingspan
Kooltherm K5 external wall
insulation mechanically

fixed to timber head

Operal cladding board on
25x50mm sw battens on top
of 50x50mm sw battens @
max 400c/c

50mm Kingspan Kooltherm
K5 extemal wall insulation
between battens

&

®

® @



Addressing Air Leakage £ DECD Architects

energy conscious design

NOTES:

@ Existing ceiling and glass
fibre insulation removed,
new 12.5mm Knauf
Futurepanel plasterboard

@ @@ @@ fitted, skimmed and painted

@ 2 x 50mm Kingspan

Kooltherm K5 external wall
insulation mechanically
fixed with proprietary
silicone render build up.

1 (3) Triple-glazed, high
performance timber

replacement windows -

Nordan NTech(0.7W/m?K),

with pressed metal flashings,

F—— RAL 9010 and packign pieces.

@ Strap fixing to window
manufacturer's detail

@ Mastic seal

@ Dry lining tape seal

@ Internal walls re skimmed,
painted and made good

@ Existing plaster/plasterboard
stripped back to allow window
fitting, area re plastered, skimmed

P painted and made good
| 9) Thermowood PMV cladding
[ O board fascia and soffit on
b 42x42mm Thermowood
@ battens to form ventilation
j = gap.
F 10
) () @ Existing chipboard deck
1F @ stripped back at perimeter to fit
] Vapour barrier folded around joist and i on s O benn]

down to face of insulation. External render
system goes over and holds in place
@ s/s insect mesh fixed over

9\
/) continuous vent slot
Insulation to be in @}) Knauf Crown Carbon Zero loft

contact at junctions = insulation packed in eaves
zone

- o [ a9 3) SW tilting fillet
=N X Z ‘ \\ 2| \/ \11/ @% Ex'sﬁngngash:all removed and
% \ T D i
Cg/ : ~ \?\ *E' @ new Visqueen vapour barrier
- - . N N\ 1 placed on existing deck
Dry lining tape to seal 5 - N — @ with joints lapped and sealed
W N\ N
@@ @5) @4) (1) face of plasterboard to \\ N\ @ 1x100mm Kingspan
\
N\

B AL, Wi S

existing plaster. Skim over T Thermaroof TR21 and 1 x120mm
N * Thermaroof TR26 on top

@ Rhepanol FK PIB single ply
~" membrane using 'Gripfix'

-~ \\\ 5\ - s X system, proprietary collar
(D < NN - and perimeter accessories
N\ \\; \\ A A N
R . Rhepanol coated metal sheet

<0< > O =N Rhepanol FK PIB single ply
\ 5 membrane turned up and

T sealed all around upstands

8 | 100x38mm spreader joists
O . . S 4 @ with 120x38mm joists
Mastic seal at window 50 running perpendicular

Iplaster junction @ above. Insulation between

@ 4 no. 100x38mm joists to
Sl form upstand to mount PV
panels
@ 8 no. NT 170Wp
monocrystalline
photovoltaic panels installed by
Solar Technologies at 5° pitch
@ Fixing brackets to PV
suppliers detail.
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NOTES:

@ Existing ceiling and glass
fibre insulation removed,
new 12.5mm Knauf
Futurepanel plasterboard

@ @@ @@ fitted, skimmed and painted

@ 2 x 50mm Kingspan

Kooltherm K5 external wall
insulation mechanically
fixed with proprietary
silicone render build up.

1 (3) Triple-glazed, high
performance timber

replacement windows -

Nordan NTech(0.7W/m?K),

with pressed metal flashings,

- RAL 9010 and packign pieces.
4 Strap fixing to window
@ O manufacturer's detail
@ Mastic seal
{13 () Drylining tape seal
=y @ Internal walls re skimmed,
a7 painted and made good
445 @ Existing plaster/plasterboard
4l stripped back to allow window
| fitting, area re plastered, skimmed
5 painted and made good
| @ Thermowood PMV cladding
y board fascia and soffit on
bai 42x42mm Thermowood
T @ battens to form ventilation
| = gap.
F 10
| () @ Existing chipboard deck
@ stripped back at perimeter to fit
¥ N — insulation and new OSB board
| Vapour barrier folded around joist and fitted.
|/ i down to face of insulation. External render
v system goes over and holds in place
f\ ) 9\ @ s/s insect mesh fixed over
f\ % /) continuous vent slot
T Insulation to be in (12) Knauf Crown Carbon Zero loft
i contact at junctions ~ insulation packed in eaves
N _ zone
S T a9 @3) SW titing filet
~ el — N » Existing ashpalt removed and
Cg/ : ’00“ *E' @ new Visqueen vapour barrier
2 G I n existing
- _ < 88 placed on existing deck
Dry lining tape to seal SR S = —~ ” @ with joints lapped and sealed
N 2N NN
16 15) 14 1 face _of plasterboarq to S " 1 100mm Kingspan
s @s) a4 ® existing plaster. Skimover \\ < ’g <0 ® Thermaroof TR21 and 1 x120mm
N Thermaroof TR26 on top
N\
N <9
\ (> 0
% N | 0 90e9, Rhepanol FK PIB single ply
Y A >< g @ membrane using 'Gripfix'
-~ X bS50 system, proprietary collar
(7J \\ %] : s and perimeter accessories
AN | o3(e Rhepanol coated metal sheet
< = Rhepanol FK PIB single ply
s = 5) membrane turned up and
- sealed all around upstands

®

Mastic seal at window
Iplaster junction

100x38mm spreader joists
4) 9 with 120x38mm joists

running perpendicular
@ above. Insulation between

@ 4 no. 100x38mm joists to
form upstand to mount PV
panels

@ 8 no. NT 170Wp
monocrystalline
photovoltaic panels installed by
Solar Technologies at 5° pitch

@ Fixing brackets to PV
suppliers detail.




Addressing Air Leakage

Achieved 5.6 m3/hr/m?2 @ 50 Pa L

AWhole-house strategy

ARobust and practical solutions for all surfaces and jctns
AClear architectural information

AExperienced site supervisor

AEducation of, and supervision over, subcontractors

ATimescales - allow for intermediate testing!



Heat Recovery Ventilation £ QECD Architects

energy conscious design

Vaillant recoVAIR 275 | [ aTic

|
J

A83% efficient heat E . Vaillant
recovery ‘ ) (e — e

e ductwork may secd b to

A1 et % bo ralatod n

Al foors W be et &

GROUND !
FLOOR |

"z |y

o




HRYV considerations £ DECD Architects

energy conscious design

Heat exchanger location

AAccess to filters vs storage space
ALoft 7 consider thermal envelope
and modular design

Aldeally short insulated
Intake/extract ducts

F
§ X

Circular ducts far more efficient

Aceiling heights? (oval ducts?)
Akitchen extract? Recirc with filters
Ause metal for durability

User controls
Aboost controls accessible and clear
Aunderstanding of window usage



What about air quality?



