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Why Is insulation important? Energy

= Financial
= saves money, affordable warmth

= Environmental

= reduces the burning of fossil fuels &
CO, emissions
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= provides warmer, healthier homes _, !
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Image source: Reducing heat losses in existing buildings , at:
www.action21.co.uk
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Financial tergy

The average UK household spends over £1,300 on fuel
every year...

...but savings of approximately £340 a year could be
made by being more energy efficient

Fuel prices are increasing and this will continue

Over 3 million households in England are in fuel poverty
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Environmental E gty

= Burning fuels releases CO, into the atmosphere, the
main cause of global warmlng

= Domestic households are responsible for a quarter of
all CO, emissions

= We could cut this significantly by being more energy
efficient
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SO C | al Energy

= |mproved Health
= 30 - 40,000 people die of cold-related illnesses every year
= 1/3 of all housing falls below the decent homes standard

= Non-decent housing leads to and exacerbates cold and damp-
related illnesses e.qg. respiratory problems

= Soclal Exclusion

= Worry about inviting people round to their house if it is damp
and cold
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Insulation — thermal properties Energy

= Heat (energy) flows from a warm area to a cold one (e.qg.
Inside to outside a house)

= Insulation is a material or combination of materials that
has a low rate of thermal conductivity (i.e. low rate of
heat transfer from one area to another)

= The thermal conductivity of a material is measured in:
W/mK — Watts (energy) per metre per degree Kelvin
(same scale as Celsius)

= The overall heat transfer rate of a building section is
measured in: W/m2K or U-value




Highest performance

Polyurethane (PU)
Polyisocyanurate (PIR)
Phenolic foam (PF)

Expanded Polystyrene
(EPS)

Extruded O‘I;clnsl;siyruw

Wool and fibre

Alternative
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Vacuum Insulated Panels 0008
Polyurethane with pentane up to 32kg/m? 105-115 0027 003

_--- ouzs 0035 NN I

Foil-faced Polyurethane with pentane up to 32kg/m3 002
__---- oozs N
In-situ applied Polyurethane (sprayed or injected) - 80-100 .
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Foil-faced polyisocyanurate up to 32kg/m3
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Expanded Polystyrene up to 30kg/m? A+ 115-165 003 0045

[ (T O O . N N
Extruded Polystyrene with CO, = 95-140 0025 0037
Extruded Polystyrene with HFC 36kg/m? B fedw0 oo i
Glass wool [up to 48kg/m?] A+ 135-180 003 0044
S e R N - N N N [ O O
Stone wool [less than 160kg/m] BtoA+  150-160
__---- 0037 ooco NI
Sheep's wool [25kg/m?] 150-215 0034 0054
I-Iﬁlra__---- 0035 0045 |

emp
Plstorfe - wew 0% ook I
Wood fibre (WF) - 145-225 0039 0061
__-I------ oos7 I
5 165-170 0039 004

__----- o041 005 I

0.039 0.06

__------ o5 |

Celular glass (CG) 140-185 0.038 005

___---- oo« oocs [N

Strawboard [420kg/m?] 0081
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Source: EST CE71 - Insulation materials chart — thermal

properties and environmental ratings
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Typical Applications
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Energy efficient refurbishment Energy
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Table 2.1 Recommended improvements

Walls

Roofs

Floors

Windows

Doors

Space heating and hot water
Airtightness

Ventilation

Lights and appliances

Renewable and low-carbon technologies

POOOROOOOe
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CaV|ty Wa” IﬂSU|atIOﬂ Energy

Identifying a cavity wall

+  Cavity walls are built using two skins of
bricks, or brick and blockwork, with a cavity
(gap) in between.

» A brick cavity wall usually has the bricks
placed lengthways (stretcher bond).

» The walls are held together using either metal or, more recently
plastic, wall ties.

» The cavity is normally 50-60mm wide.

Annual saving £130-160
Installed cost around £260
Installed payback  less than 2 years

Insulation being injected into the wall

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes




Solid wall insulation s

insulated studwork e
X,, Vertical timber studs at 600mm
centres to suit typical 1200mm
wide plasterboard Identifying a solid wall
___—
__r_'_________..--r *  Solid walls are made mainly of brick or stone.
Bricks are placed head-on and lengthways
(such as Flemish and English bond types).
Insulation L .
T Vapour +  Solid brick walls are usually 220-225mm thick;
more so for stone walls.
between control
studwork | ayer «  Most pre-1930 dwellings have solid walls.
! - Typia
Flectrical cables fixed Annual saving £270-£340
before insulation is installed Installed cost from £40/m?

P

Fitting insulated studwork

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes
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Solid wall insulation Sustainable
.. ; ; Ener
—rigid insulation board >

"'-;_‘_\H‘\‘-
Internal insulation:
Additional ) ]
Continuous e v Is cheaper than external insulation.
ribbon of fixings v/ Is suitable for experienced DIY enthusiasts.
adhesive - - -
- v External wall appearance is maintained.
v Easier to install and maintain than external
cladding.
v Room surfaces warm up quickly, so internal
Repair insulation is well-suited to houses heated only in
plaster the morning and evening.
ﬁ”,'5h Where X Can leave thermal bridges.
skirting is
removed X Fixing of heavy items can be more difficult
(although spedal fixings can be purchased).

X Reduced room size can be critical in small rooms.

/’//;

atten for fixing skirting to finished wall o , _
X Skirting boards, door frames and electrical fittings

need to be re-positioned.

X Disruptive to the tenants.

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes




Solid wall insulation Sustamable
E
— wet render system o
o - Typied

ventilation to roof void Annual savmg £290-£350
z Installed cost* from £1800
: Installed payback  5-6 years

L [ *This is a marginal cost, if the walls

A are being repaired anyway.
Additional reinforcement

/mesh
_H_.__,..-rr""

Insulation

Adhesive
—
Render basecoat EPS board
Reinforcing render
0 Reinforcement mesh Glass fibre mesh
° Reinforcing render
Insulation taken into all Dhiccvative Bk
reveals to eliminate
o[> thermal bridging
s lo Replacement double/
' triple-glazed window
Minimum 150mm 2 with prefc:mred metal
between damp proof —— extension dil
course and ground level .
& Fixings
& Damp proof Source: EST GPG171 — Domestic energy primer — an

introduction to energy efficiency in existing homes and CE97 -

Course as necessa . C . .
v Advanced insulation in housing refurbishment




Solid wall insulation s

- Energy
— dry-cladding
/ > Insulation
Cladding, - Blockwork
e.g. untreated
oak board :
| Timber and triple SRR o
low-energy _ FESam 1
Stainless steel argon-filled glazing © T
fixings HETRSE iinvinsi)
- - =] ) oot bl Pl
¥ {8
Py - HEASE
@, Full-fill rigid rrTrL
Ventilation gap with . !‘h‘.’ board g t
insect mesh i insulation Brick slip dadding
Damp proof course > i
Minimum 150mm - / '
between dampr proof course I
and ground level
/ Solid floor
Insulated trench block R

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes
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Pitched roofs with lofts Eiehay

Insulation between
and above -
joists

Airtight endlosure
for recessed light

Eaves ventilator ensures
correct gap is maintained in
roof structure

Insulating between joists to 300mm

Existing depth Omm 50mm
Annual saving £180-220 £50-60
Installed cost £230 £240

Installed payback  around 1 year 4-5 years

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes
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Roofs with water tank/pipework Energy

Insulated expansion pipewark

Ceiling insulation turmned Upj—

—

— ——

—— ——
e ——

Heat from below prevents water freezing

.

Preformed insulation

Wrap round insulation Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes
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Pitched roofs with attic rooms Eiehay

71

R

Ventilated roof construction

Sarking insulation

N

N
1

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes



Roofs insulation between and SSHRIRT,
above rafters e

Counter battens nailed through insulation

0.16W/m?K
#_ Insulation between
and above rafters

Low vapour resistance Plasterboard
underlay below with vapour
counter battens control layer

Mineral wool (or similar) packed

Timber stop into eaves to increase air tightness

for insulation
above rafters

Source: EST CE83 — Energy efficient refurbishment
of existing housing
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Flat rOOfS Energy
e

+— Weatherproof membrane

Warm , : s Sallast layer to hold
Warm deck Inverted dmnir?zﬁr-ation
+— Rigid insulation with R-value N . .
greater than 3.7mK/W Rigid insulation with R-value
greater than 4.4m2K/W
=== \Weatherproof membrane e = Weatherproof membrane
Timber or concrete deck
U-value: 0.25W/m2K -~ Timber or concrete deck

U-value: 0.25W/m2K

Figure 3.17 Warm deck construction Figure 3.18 Inverted warm deck consiruction

Source: EST GPG171 — Domestic energy primer — an introduction to energy efficiency in
existing homes and CE83 — Energy efficient refurbishment of existing housing
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Timber floors — from above Eiehay

Existing
floorboards lifted <« New floor deck

to offer access = :'T! = i
vp lv . Mineral fibre quilt or blown-in
Ty s M""".’.’. ."M insulation full;lﬁlling floor void

removed — Support netting

/"'_'...-.

Specify draught-stripping of floor at skirting.
» Do not specify a vapour-control layer — it can trap spilt water.
= Ensure the under-floor void is well ventilated.

Insulate gap
between
last joist
and wall

Annual saving £40-50
Installed cost from £100 for matenals

[ 1
support
insulation

Installed payback less than 3 years

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes
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Timber floors — from below E gty

Existing
floorboards

Insulate Projecting
gap nails or dips
between to prevent
last joist board
and wall slipping

1
Insulation
between
joists

E / Seal against draughts

E—=——————_— — —  FExisting flooring
Mineral fibre quilt or blown-in
insulation fully filling floor void

é __________ — «——Support netting stapled to joist

Pushing insulating quilt into gap
between last joist and wall

Rigid insulation with R-value
greater than 3.75m?K/W
secured by battens

«  Floor may need a fire resistance of up to an hour if over the basement.
»  Draught-stripping of floor at skirting.

« Do not specify a vapour-control layer — it can trap spilt water.

»  Ensure the under-floor void is well ventilated.

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes
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Insulating solid floors:

i v Can help to reduce cold draughts and air

/ Bottom of door | leakage.

New floor finish | @ccomodate the v Placing insulation above the concrete slab
new finished h .
floor lavel I elps the room to warm up quickly when
) i the heating is switched on.
Metal nosing g
at change in I
Chipboard S
flooring LR

X Will raise the floor level.
floor level

X Skirting boards need to be removed
and re-fixed and doors will need to be
shortened.

X Can cause problems with unequal heights at
staircases and external doors.

Polythene sheet to
provide vapour
control layer
Insulation above
existing floor
Preservative treated timber
batten, same thickness as

insulation at the threshald

Source: EST GPG171 — Domestic energy primer — an
introduction to energy efficiency in existing homes




Draught-stripping/cylinder jacket

Compression seals

Compression seals are particularly well suited for
external doors as the initial 3mm of the draught-
stripping allows for seasonal movement of the door.

There is a wide variety of synthetic rubbers
which offer good performance (induding EPDM
and silicone seals), sheathed foam or nylon
brush, with rigid PVC-U or aluminium carriers
nailed or screwed to the frame of the door.
Care may be needed when painting to avoid
damage to brushes and some types of rubber.

S
An example of compression seals

Low-friction or wiper seals

Suitable for most doors and window types.
Wiper seals are generally made of nylon brush
pile; are self-adhesive; and available in a variety
of pile heights for different gaps. They are
espedally good on sliding windows and doaors,
but need spedial care when repainting.

Rubber blade wiper seals are good for
wooden doors and casement windows. Some
types are suitable for sliding applications.

An example of low-friction
or wiper seals

Annual saving
Installed cost

around £20
from £/5

Installed payback around 4 years

Centre for
Sustainable
Energy

Approx £20
from £10
Installed payback around 6 months

Annual saving
Installed cost

Source: EST GPG171 — Domestic energy primer — an

introduction to energy efficiency in existing homes



Practical refurbishment External insulation
of solid-walled houses for dwellings

®> ®>

energy saving trust’ energy saving trust’

CE184/GPG293 Practical refurbishment of CE118/GPG293 External insulation for
solid-walled houses dwellings
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www.energysavingtrust.org.uk/business/Business/Housing-professionals
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Any questions?




