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Competence Skills Knowledge
Provide conditions and perform Proper implementation of energy-saving | Principles of implementation of thermal insulation on
correct installation of components | measures on the building envelope walls, floors, roofs

of the building envelope, ensuring Ensuring a continuous thermal insulation | Understanding the flow of water vapor through the

optimal mrhghtness and elimination layer and airtight envelope, avoiding structure in cold and warm season
of thermal bridges :
thermal bridges

3 Knowledge of materials providing airtightness and
vapor control

Knowledge of the relationship between airtightness,
thermal insulation, thermal bridges, and the possible
gaps in the application of energy efficiency measures
on the building envelope
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Building envelope
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Functions of the thermal
envelope:

1. Bulk-water run-off
2. Wind tight protection

3. Insulation & airtightness
layer

4. Vapor control layer
5. Prevent overheating
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Effect of thermal insulation application
(thermal envelope) on heat losses

Without thermal External thermal insulation || Interior thermal insulation
insulation Reinforcement Vapour
Plaster h | Thermal barrier Gypsum
Plaster _ erm? insulation board
insulation e

Inside°C Inside°C Inside°C

Outside °C Outside °C Outside °
KEY ADVANTAGES:

v Reducing heat losses (or gains) > decreasing the energy demands of heating and cooling

v’ Healthy indoor climate



Different thermal insulation materials

Mineral wool 5 &

EPS 5,2 cm

Sheep wool 5,3 cm "
i Celulose 5.3 om
E Cork 5,8cm

f Coke | 6,7 cm

: Clay 9,2 cm

Wood fibres 10,8cm

Chipboard & 14,3 cm

Perlite | 14,3 cm

Timber 16,2 cm

Hollow brick W s420m .

oo
Sooe

66 mm

60-

50

40+

30+

Insulation thickness ( mm)

20+

10

Thermal conductivity ( mW-m ! K'l)

Concrete block 59,2 cm

Full brick EE— 69,2 cm 0

Reinforced 7 248 cm

concrete
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Potential for energy and financial saving

Annual heating losses [kWh/yr]
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Passipedia [10]
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Example of a small single-family house
with an external wall surface of 100 m?
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External vs. Interior thermal insulation

Disadvantages of interior
insulation:

v

DN N NN

<

Risk of condensation — vapour
barrier

Thermal bridges
No heat accumulation in winter
Overheating in summer

Unprotected external wall
Risk of freeze/thaw, etc.

“unfavorable” position of
thermal

insulation in winter and
summer

External thermal insulation
Reinforcement

Plaster Thermal insulation

Inside°C

Dutside °C

Interior thermal insulation

Vapour
barrier

Gypsum
board

Thermal
insulation

Inside°C

Outside °

Advantages of interior insulation:

v" Fast heating of interior space

v" Buildings under cultural heritage protection



 External thermal insulation — Foundations & Floors

Insulation of existing foundations
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= » Perimeter insulation — transition from the facade to the base area
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— Flush base * Take care of thermal bridges!

ot meriraarsnie:  EAE [29] * Material choice — XPS or foam glass

-
ry

e é § Average 4.4 °C
I 5 E ¢
— =~ 5 § Eé Sp1 4,0°C__ T e _
5 ‘ g.. % B2 Max 82 o "
=1 = " v e -
Sg mg ' : 23 Min 6,8 °C . =
8 f% ‘E iga k §. " Average
oM o .= -8
cS 88 - E %28 Bx3  max 55°C
o5 = X oo E
NS 5% Min 3,6 °C
()
O o (=] E E
T= £E . : a
‘2E 28 E o
sg ez E )
5§ = B £
c o a5 -]
O © 8% o
2= 23 E_E -
o5 S5 a® e
> — c
o o 08 §E
05 Sw > 4 B
J-C—J-g z% §g 3
£5 f8 g E
o w Eq"} ] E
£E 55 = 8
2E 25 Key: 'ﬁn
s S I8 1 Well structure b
c O =iy o
ER '§-E i!
“a 8E 2 Adhesive g'.‘i
b < =8 3 Facade insulation panel (EP E
>0 S ity
T8 GE)S 4 ngplas‘harw@mnfamarr
o g ER-1 -] Primer (depending on systet -
s g% 6  Top coatplaster g8
9E 2% 7 System anchor (with plughiu gg
35 5 -] Base profila (plastic) &
g Zp 9 Joint sealing strip g
.051, . 25 10  Base insulation panel (perimuwr =
0o g2
Fg &y
>C
=2

-
L]

- e
& W

Undercut base



 External thermal insulation — Foundations & Floors

Floors that need to be thermally
Insulated "

v Cold attic floor
Floor above unheated basement
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= KAMENA VUNA/
SPANDIRANI POLIS
. 5L0) GRAD, LJEPILA §
ARMATURNOM MREZICOM
=2, 5L0] GRAD, LIEPILA §
ARMATURNOM MREZICOM
- IMPREGNIRANI PRETPREMAZ
- ZAVASNI DEKORATIVNI 5L0)

N min, 10

Usm 0,20 W/m2K
- VAPNENO-CEMENTNA ZBUKA  2em
- STROPNA PLOCA 20em
- BETON ZA PAD min, 4 cm
- PARNA BRANA

(PREMA POTREBI-PRORACUNU)

POLISTIREN
= HIDROIZOLACDIA
= GEOTEKSTIL

NASIP OBLUTAKA

U= 0,33 W/mK

VAP, ~CEM, ZBUKA 2¢em
BLOK OPEKA 19cm
POLIMER-CEM, LIEPILO
OPLIN: A !

EKS NI POLISTIREN min. 10 cm
1. SLOJ GRAD. LIEPLLA S
ARMATURNDM MREZICOM

2, SLO] GRAD, LIEPILA 5
ARMATURNOM MREZICOM
IMPREGNIRANI PRETPREMAZ

ZAVRSNI DEKORATIVNT 5L0)



ETICS systems (External Thermal
Insulation Composite System)

One of the most commonly used systems for 1. Adhesive

thermal enhacement of walls.

Thermal
insulation Advantages Disadvantages
material

2. Thermal insulation material

3. Base coat (in 2 layers)

4. Reinforcement (glass fibre

*Vapour permeable mash)

*Good reaction to
Stone wool |fire
*Good sound

*15-30% more expensive
*More demanding for
installation

*Risk of damping

— 5. Finishing layer: finishing
coat with a key coat and/or
decorative coat

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020

insulation
Lower material 6. Anchors (if needed)
price *Less vapour permeable IMPORTANT:

EPS- *Easier for *Weaker sound 1.Adhesive

polystyrene |installation insulation 2.Reinforcement
*Greater choice of |*Weaker reaction to fire 3.Finishing layer have to
finishing layers be from the same

producer

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

The sole responsibility for the content of this document lies with the authors. It does not necessarily reflect the opinion of the
contained therein.
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Thermographic image of a

dges

building envelope are thermal bridges

All weak spots in the thermal insulation of the

Source: Passive House Institute, Germany

Thermal bri
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hermal bridges
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Benefits of Airtightness
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v Eliminates drafts

of the

responsible for any use that may be made of the information

v Improves comfort

arily reflect the opinion

v" Reduces heat losses

not necess:

v Reduces heating bills
v Improves sound proofing

v’ Increases efficiency of the ventilation

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020

system

n. Neither the CINEA nor the European Commission are

The sole responsibility for the content of this document lies with the authors. It does
contained therein.
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Benefits of Vapour Control

v’ Prevent vapour-laden air escaping into the
exterior envelope

v’ Create vapour-open exterior face to allow
envelope to ‘breathe’ to the outside

v’ Reduce risk of condensation and mould in the
envelope

v’ Protect structural integrity

v" Reduce risk of adverse health effects from
mould

_— ,.
—
\ \
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Benefits of Windtightness

v’ Breathable but wind-tight layer located on
the wall exterior

v' Reduced impact of wind on the
performance of the building

v" Improved performance of the insulation
layer (the heat is not blown away by the
wind)

v Reduced heat losses and energy bills TR

v Improved comfort = o

v’ Especially important with ‘loose’ insulation i
such as cellulose or mineral wool
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Image: Foursevenfive.com

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020

y for the content of this document lies with the authors. It does

n. Neither the CINEA nor the European Commission are

Unio
contained therein.

European



Vapor Barries versus Vapor Retarder

Vinyl and plastic are vapour ‘barriers’ which will never let the
moisture in these assemblies dry out to the inside when moisture
gets in -

©2007 buildingscience.com

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020

Vinyl wallpaper — Mould due to inwardly driven moisture trapped by  Interior polyethylene vapour barrier should never be used.
the vapour impermeability of the vinyl wallpaper The above image shows trapped condensation from inwardly

driven moisture
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Airtightness: One continuous airtight layer

§

iBRoad?EPC

v’ At the design stage, draw a continuous ‘red-line’

all around the building envelope to identify tricky

junctions and connections N4 Y/

v’ Decide on one airtight layer (not multiple layers

which might not be connected)

v’ Best placed on the warm side of the insulation

layer
v’ Can also assist with vapour control

v" Must be without gaps, tears or penetrations

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020
ity for the content of this document lies with the authors. It does not necessarily reflect the opinion of the

v Use materials with proven long-term ———— %  mm—

performance
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Airtightness - Planning

W
\
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Decide where the airtight layer should be

Minimise penetrations

Minimise number and length of connections

Check construction drawings (continuous airtight envelope)

Define materials and connection details

Make detailed drawings to communicate the working instructions on-site

Ensure everyone on-site is aware of the airtightness strategy

<X N X X X X X

Consider the durability of materials and connections

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101033781

ity for the content of this document lies with the authors. It does not necessarily reflect the opinion of the

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information
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Plaster

Airtightness — Planning

« Membranes
 Concrete

e OSB
* Bricks
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ing

Multiple services passing through wood without
specialist airtight grommets

htness Detalil

Alrtig

Bunched service penetrations in a floor which cannot
be sealed individually

Bunched service penetrations fit tightly
to corners which cannot be individually
taped or sealed
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Attic hatches

Window to wall connections

where surfaces are rough and

Typical Weak Points in Airtightness Detailing
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Plasterboard Duct tape

Some kinds of
spray foam
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: SmartPly

Certified airtightness boards
Image

ight Materials

irt

[ ]
Plastered brick or blockwork

A
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SmartPly

Image

Apply appropriate tape

Taped Connections Between Masonry Walls and

Remove dust and debris and apply primer prior to affixing

tape
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SmartPly

Image

ing and Walls

Connections Between Ceil

*ul91ay) pau1euod
UOIJRULLIOJUI B3 JO dpew oG Aew Jey) asn Aue 1oy 3|qisuodsal a1 uoissiwwo) ueadolng ay3 Jou YINID Y3 JayjiaN “uolun ueadolng
343 4o uoluido ay) 303|434 A|LIESS3D3U J0U S0P 1] *SIOYINE SU3 YIIM S31| JUSWINIOP SIY) JO JUSIUOD dY3 10§ Isuodsal 3|0s ayL

0.

o

- T8/ES0TOT ON 3uawWaalbe juelb Japun swwelboid uoneAOUUl pUE UD1easal
02027 uozioH s,uolun ueadoing ayy wody buipuny paaiedad sey 3afoad siyl




29

Source

ies decorative

finishes

=
O
©
c
=
i)
(® )
()
C
C
o
(® )
o
)

reveal to window

1I0NS
frame
Step 3
Appl

connection

Making Airtight Window Connect
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Improvised Sealing of Penetrations without
Grommet

O
(o
Ll
O
O
(274

1. Cut short strips of flexible tape (which can be formed around bends)

2. Tape the penetration all around piece by piece (no rounding of connection — 90
degrees)

3. Ensure good overlap between each piece, with no gaps

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020

' Source: SIGA
B . Verify performance during the airtightness text




Risks in implementing a stepwise approach
considering building envelope

A\
L\

iBRoad?EPC

Connection between the thermal insulation and thermal insulation in future steps

e Future connection should be without thermal bridge

made of the information

e Airtightness layers should be planned to be connected during next step

Y
may be

e |nstallation of windows should be connected to the future wall

e Future penetration trough airtight element from pipe, cables or others

n Commission are responsible for any use that

e Future installation of lamps, shading devices or others on the already insulated

element

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101033781
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The sole responsibility for the content of this document lies with the authors. It does not necessarily reflect the opinion of the

European Union. Neither the CINEA nor the European Commission are responsible for any use that may be made of the information

contained therein.

Examples

Steps in wall insulation

different facades

' . Scale (1:10 @ A4 I
EuroPHit_OP21_MosArt_Family Home_Ireland At olarans Morors] LI
roveod | Verge detall for masonry wall Date  |07.07 2015

EXISTING 1 STEP 2 STEP COLOR CODE

Rool lall

Exdsing

fiber ol

Windtight layer - Solatex Plus
Roclowool (A = 0,038 Wimk)
Rockwool (A
vin g Sl il et
Alright layer (Intelc)
Existing ratters (44x175 @ 400¢) =
sl with mineral wool

34 Wik

I Exlsfing buliding
I Py
[ P

rafters (44x175 @ 400c) - °
:8 Insulation (A = )

T
|
P_‘\ | 15mm Phwood soffit
= Cedar bargeboard
I- : ].- & S :
- A Randar (30mm) =l
] ST b
- _ o - .
] J ] = | e
- L Rwc]
A e e
- Sy Exlsting block wall | . T <> .
g [ - e RS
A Exlsy ik .
r [ - [lﬂ t 2o
" s Exlsting ﬂhc'glag: R E
] _ Insulatlor 8 2 *
[ [ Exsting I %%
- plasterboard o
[ [ hit layer = [
- nal render
] on the existing
- bhock wal hl i
w sis !I = ! ! s Ia = i3 = =
3 - = 1 - W om m

S furowd by P ety bgwn | Ererny Buope
Foag amvre o e Lavesar Jomr

s, [ doas

ponslbllity for t ant of this publcation lles with the awtt
refle lon of Unlan. N the EACI nor the Eurspean Commisslon are
responsible for any use that may be made of the Information contalned thereln

1ot necessarfly

the: Eur

EuroPHit

L1 swps
I:]Slapﬂ

IBIMpOrary Wiorks
(In belween steps)

Alrtight layer

DESCRIPTION/CHALLENGE

In order o assure a continuous
alrtight line, It has been declded to
keep the airtight layer along the
outskde of the exlsting block wal| a:
the render, and lay on the existing
roof rafters an alrtight membrane
will meet the wall render at eaves
and varge junclions,




Source: Empowerhouse,

ns/Stevens Solar Decathlon 2011

Control Layer could also be very useful

for future systems
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Examples
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Plan the insulation overlapping before

implementing first steps
Design brief: Roof to wall insulation EuroPHit

Step 1: Step 2:

1ES Integration with prefab sarking
lation panel incorporating BV

he, mounted on indvidusl frame -
| maie/female connections to other
els, precadied

Memorane pre-taped on adjustable plywood sofit,
Dprotected by wood strip, cYaster-in sealing tape to be rendered to
Creste CONbruous Mright layer

1: Awrtightness membrane cut to size following
“d manufacturer guidelines, taped to soffit under
‘bracket to wall membrane, then wraps up rafter

$-< Phywood soffit fixed to wall by sk 30l plastic and tape to existing rafter (overfay >Scm)

Hegre of scffit following Product Guidelings © BNLIDSLE NECESsary

SOACH 1o ft Mexible INSLEALION 1D In 2d step.

Extarior isutation blocks fit 10 fower face of SOTE with 5 men space

Apply S mm thick supplied by arking roof insulation paned
or wood fiber) interior face
W to roof airightress

| Phywood fascia fixed 1o 50ML 10 desired angle, brane

Jvariable angle brackets supplied by

manufacturer

Screwed (o ewsting rafters

2: fNlexible insulation (mnmeral wool or wood Rber),

1, men thickness 150 men, max lambda 0.040 W/m.x,
fixed to soffit by hinear brackets, to rafters (and wall
If necessary for statics) with airtight dowels

research and innovation programme under grant agreement No 101033781

This project has received funding from the European Union’s Horizon 2020

3; extending rafters fixed on plywood fascia by
+  suppliod steel angles and fixed 1o existing rafters with
supplied stoe! plate screwed on upper face

y for the content of this document lies with the authors. It does not necessarily reflect the opinion of the

el Airtight layer on outer wall face through EIFS
mortar ghue

Roof to eave connection
(Source: LaMaison Passive)
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the exterior during insula

Source Larberd Fro
Paassvhsussnsar

The window is moved from the inside to

Xxamples
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Thank you | ™!
for your time and collaboration | For more information, please

visit www.ibroad2epc.eu
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