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Presentation Overview

Antroduction

Anhat is Airtightness?

Anhat are the benefits of airtightness?

Adow can | achieve airtightness?

Aotential moisture penetration into structural elements

Avoisture management, Intelligent membranes

Aro clima Intelligent on-site solutions.

Ansuring Quality control and measuring airtightness (International and
national standards).

Mresentation summary

R&A
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4 GUTEX

NATOVALIY HADE SeORE e - Extqnswe technical support on
; . Airtightness & Insulation

- Building Regulation advice

- U-Values & Hygrothermal
Modelling

- Site support i Toolbox Talks

- Centre of Knowledge training
centre
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- Airtightness installation DVD

e

- Airtightness specification
clauses




Ecological Building Products:

I
Insulation: m D
fieece.

R DAMMSTATT:

WARMCEL

Insulation Fibre

G GUTEX

NATURALLY MADE FROM WOOD

CALSITHERM

CLIMATE BOARD

Airtight/Windtightness:
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wellhofer

ATTIC HATCHES

Engineered Solutions:

Natural Paint:
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Introduction to Ecological Building Systems
Demonstration and Training Centre: Athboy, Co Meath
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Why Airtightness T Infiltration and Ventilation

Air Infiltration/Draughts and exfiltration i The
uncontrolled entry or exit of outdoor or indoor air
from the habitable space

Ventilation i The controlled/designed replacement of
stale indoor air with fresh outdoor air

Airtightness T The elimination of uncontrolled air
Infiltration

BUILD TIGHT AND VENTILATE RIGHT!
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Airtightness testing and measurement 1
Blower Door Test & clarification on Air Permeability

Air Permeability :

Q50 = cubic metres of
leakage, per square metre of
building envelope per hour,
at a differential pressure of

50 Pascals, i.e. m3/(m2.hr) @
50Pa.
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Building Regulation Requirements:

New Builds:
Backstop U value requirements to comply with Part L of Building
regulations 2011

0.16 {Pitched Roof) Su m m arv

4 Ahir permeability: 7m3/hr/m2

¥ 021 (Walls)

A imiting thermal bridging:
—-— oot Yoyalue of at least 0.08W/mK

to the Acceptable construction
[ {___wm details *
1.60 {Doors & Windows) B

s e — = = Moiler efficiency: > 90%

‘ |
» | , MRenewables: 10kWh/m2/yr
R | - for thermal or 4kWh/m2/yr

elec.

*ACDbs it :&veww.environ.ie/en/TGD/

Actual required improvement between 17-40%



http://www.environ.ie/en/TGD/
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d Non Domestic

e
PassivHaus I Wales

First Certi

0.37 ACH @ 50Pa




Denby Dale Passivhaus 2009 | ;
0.33 ACH @ 50Pa logical

building
store




Certified Non Domestic PassivHaus .
Borris, Co Offaly | Ol cal
0.38 ACH @ 50 Pa e =

« I ’ " |
{ 9 Y |




Ventilation Systems

Natural Ventilation
Arickle vents
APassive Stack
ASupply air windows
AOpening windows

Mechanical ventilation

Axtract fans

ANhole house extract

ARoom ventilator with heat recovery

ANVhole house mechanical ventilation with heat recovery
ADemand Controlled Ventilation
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Why Airtightness?
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Savings from making building airtight

¥ Based ona 200m2 two storey Dwelling , based on €0.12/kwh using oil of gas.
- Compared to Naturally Ventilated Building that meets Part Q50 of 7m3/m2/h

700

600 | =
€513/yr

Sw --------------------------------- 7-

400

€/yr

300

200

100

o v
55 5 45 4 35 3 25 2 15 1 0.5 0

Q50 -7m3/m2/h NS50 Value (air-changes per house) 5
(N50-5.74 ac/h

Airtight Systems
REF: TARGET ZERO GROUP
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Clearly define air barrier layer and detail airtightness solutions

Air barrier line
Air leakage path @
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The principle of insulation
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alr movement
= heat transport

only inclusions of air that are
protected against air movemen
Insulate!
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The principle o



The principle of thermal insulation: Airtightness

AT




Typical construction situation

Airflow (Convection)
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Consequences of
defective air-tightness
1. Heat loss

2. Building damage due
to moisture

3. Deficient heat
protection in summer

4. Deficient sound
proofing
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Heat losses due to Convection

Im

14 cm

_ Im —
Without gap:  U-Value = 0,3 W/m2K

With 1 mm gap : U-Value =1,44 W/m?K

Performance reduced by factor 4,8

log !
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Experiment set-up
Construction of
Insulating material

Gap in the vapour Check
(air-tightening).

Frame conditions:

Inside temperature +20AC
Outside temperature -10AC
Pressure difference 20 Pa
= wind force 2-3

Measurement:
Institute of building physics, Stuttgart
Source: DBZ 12/89, page 1639ff
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Structural Damage due to Moisture

-I-FI—IIFI—IM
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Structural damage due
to moisture

a.
b.

Diffusion

Convection

Moist installed
construction materials

Flank Diffusion

pro clma
Intelligent
Airtight Systems



Comparison diffusion/convection

Im

14 cm

Im —

Without gap: 0,5 g water/m?x24h

With 1 mm gap: 800 g water/m2x24h
Performance reduced by factor 1600

Experiment set-up constr.
of insulating material

Inside vapour seal
Sq = 30 m (mvtr = 150 MNs/q])

Gap in the vapour Check
(air-tightening)

Frame conditions:

Inside temperature +20AC
Outside temperature -10AC
Pressure difference 20 Pa
= wind force 2-3

Measurement:

Institute of building physics, Stuttgart
Source: DBZ 12/89, page 1639ff



Consequences of faulty airtightness

In winter constructions

Diffusion 3 9 day are exposed to moisture
Conclusion:

Drying of

50 9d i

Wood ~d3  There is no absolute
protection against

Flank 30 Sday moisture

diffusion ‘

Convection 800 Oday

1 mm gap ik

5

= Fabric

» FIRST



Consequences of faulty airtightness
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There is no absolute
protection against
moisture

Solution:
high drying potential

|deal:

Intelligent membranes
with Humidity T variable
diffusion resistance
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Constant High diffusion resistance.:
Vapour Barrier
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Vapour barrier

e.g. PE-Foil s, =50 m
(mvtr = 250 [MNSs/qg])

No possibility for
constructions to dry out
when unexpected
moisture occurs

Continuous High Vapour

Resistance
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Back Diffusion in summertime eCco |Og| cal
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Humidity 1 variable diffusion resistance: :
Intelligent Technology -3 O 0 Ioglcal

BUILDING SYSTEMS LTD
Average mvtr at different climate conditions
60
high diffusion
50 ¢ resistance
W| nter in the winter
§40 Variation due t
ariation aue to
§ 30 humidity: 40 x
g 20 low diffusion 7 incr
= 10 resistance
in th :
summer N\€—|in the summer W - |
0O 10 20 30 40 50 60 70 80 90 100 - A\-l__j_}iju\ii
Relative humidity [%] Sl
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Vapour Checks with humidity 1
variable diffusion resistance

Winter/Night
time

Summer/

logical
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Freedom from structural
damage due to vapour
checks with

humidity T variable
diffusion resistance

In winter: protection
against moisture entry

In summer: high drying
potential
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Calculating Potential Freedom from

Structural Damage ! O g |Ca l
Location: Holzkinchen WUFI&
doubledeaf masonry vall exposed to driving rain
Calculation program "
::15“]]““21 ? 20 B

Computer- assisted simulation m T il =
program for heat and humidity il & —
transports (dynamic) WUFI 0" & — —

. . 500 100
- Regl climatic de}ta - | |
- Inside and outside temperature gl g‘“’ l \ /’_‘\ -
- Inside and outside humidity NE™ 7 N®
- Light absorption 2] S m S 2
- Moisture storage capability I 2
- Capillary action o el d

1035 3 173 13
(Data of one reference year at interval e o section o SR
of 1 hour)
pro qhmo
Current BS EN 15026: 2007 provides higher accuracy Inelligent
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compared with EN 13788:2002 in BS 5250. WWW WUfI d e



Humidity-variable vapour checks K
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Membranes with
Humidity-variable diffusion resistance:

Not suitable for buildings with
permanent high air humidity:

A Swimming pools
A Gardening Centres
A Commercial kitchens
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Humidity-variable vapour checks |

Preconditions for the functionality of
humidity-variable vapour checks

- No diffusion-hampering building
materials on the interior side,
e.g. OSB, Plywood

- Profiled timber sheathing,
plasterboards and Celenit boards
with plaster are suitable
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Humidity-variable vapour checks | O

Preconditions for the functionality of
humidity-variable vapour checks

- Consider shade externally

AColour of the external layer, dark colours
promote greater back diffusion

- Diffusion resistant foam insulation material

- Green roofs significantly reduce back diffusion
and not compatible with non vented cold deck
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Air leakage on site: looical
O
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Common Gable Wall-Roof junction
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Faul ty but
airtight connection

of vapour barriers
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Thermo graphic images of faulty constructions

Infrared picture:

Gable wall-roof
connection
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Thermo graphic images of faulty constructions

Infrared picture:

Wall-ceiling connection
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Thermo graphic images of faulty constructions

Infrared picture:

Roof window connection
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Thermo graphic images of faulty constructions

Infrared picture:

Roof window joint at
negative pressure

The cross shows 6,8 AC,
which is lower than the
dew point

=> Condensation
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