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- Extensive technical support on     
Airtightness & Insulation

- Building Regulation advice

- Centre of Knowledge training 
centre

- Airtightness installation Videos

- Site support – Toolbox Talks

- specification clauses

- U-Values & Hygrothermal 
Modelling

Meet our UK Team 



Introduction to Ecological Building Systems

Demonstration and Training Centre:



Presentation Overview

•What is Airtightness?

•What are the benefits of airtightness?

•What about IAQ

•Selecting products and systems

•Potential moisture penetration into structural 

elements

•Solutions to help offset high VOCS

•Presentation summary

•Q & A



https://www.theguardian.com/environment/2016/dec/16/gre

en-buildings-make-you-work-smarter-and-sleep-sounder-

study-reveals?CMP=Share_iOSApp_Other

http://journals.sagepub.com/doi/pdf/10.1177/17579139145519
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Is Airtightness Negatively Effecting IAQ?



What if a “Leaky” house has poor ventilation?



Why Airtightness – Infiltration and Ventilation

Air Infiltration/Draughts and exfiltration – The 

uncontrolled entry or exit of outdoor or indoor air 

from the habitable space

Ventilation – The controlled/designed replacement of 

stale indoor air with fresh outdoor air

Airtightness – The elimination of uncontrolled air 

infiltration

BUILD TIGHT AND VENTILATE RIGHT!



A draughty, “leaky” building



The principle of thermal insulation: Airtightness



The principle of insulation

only inclusions of air that are 
protected against air movement 
insulate!

air movement

= heat transport



Airtightness details: Sealing of overlaps – TESCON VANA

•Fix vapour check to 

timber studs securely

•Overlap joints by 50-

60mm

•Seal all overlaps using 

suitable airtightness 

tapes



Airtightness details: Sealing Pipes & Cables



Airtightness details: Window Sealing: CONTEGA SOLIDO SL/EXO



Consequences of 

defective air-tightness   

Typical construction situation

a

Luftströmung (Konvektion)

1. Heat loss   

2. Building damage due 
to moisture  

3. Deficient heat 
protection in summer   

4. Deficient sound 
proofing

Airflow (Convection)



Experiment set-up

Construction of 

insulating material

Gap in the vapour Check

(air-tightening).

Frame conditions:

Inside temperature +20°C

Outside temperature -10°C

Pressure difference 20 Pa

= wind force 2-3

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

Heat losses due to Convection

Without gap:  U-Value =   0,3 W/m2K
1m

14 cm

1m

1,44 W/m2K

Performance reduced by factor 4,8

With 1 mm gap : U-Value =



Inside vapour seal
sd = 30 m (mvtr = 150 MNs/g])

Gap in the vapour Check

(air-tightening)

Frame conditions:

Inside temperature +20° C

Outside temperature -10° C

Pressure difference 20 Pa

= wind force 2-3

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

Comparison diffusion/convection

Experiment set-up constr.

of insulating material

Without gap: 0,5 g  water/m2x24h 

1m
14 cm

1m

800 g water/m²x24h

Performance reduced by factor 1600

With 1 mm gap:  



Consequences of air leakage

Building damage due to 
moisture  penetration by 
convection 



There is no absolute 

protection against 

moisture

Consequences of faulty airtightness

Ideal: 

Intelligent membranes 

with Humidity – variable 

diffusion resistance

Solution: 

high drying potential



Back Diffusion in summertime



Humidity – variable diffusion resistance:

Intelligent Technology



Freedom from structural 

damage due to vapour 

checks with 

humidity – variable 

diffusion resistance

Vapour Checks with humidity –

variable diffusion resistance

In summer: high drying 

potential

Summer/   

Daytime

In winter: protection 

against  moisture entryWinter/Night 

time



https://www.theguardian.com/society/2016/dec/30/millions-families-living-fuel-

poverty-england-statistics?CMP=share_btn_tw

Why Airtightness?



Why Airtightness?

REF: TARGET ZERO GROUP



We spend 90% of our time indoors



Ventilation Systems

Natural Ventilation

•Trickle vents

•Passive Stack

•Supply air windows

•Opening windows

Mechanical ventilation

•Extract fans

•Whole house extract

•Room ventilator with heat recovery

•Whole house mechanical ventilation with heat recovery

•Demand Controlled Ventilation



https://www.youtube.com/watch?v=dznIu2dsh1s

Ventilation Systems



• At the outset of the 20th century, there were approximately 50 materials used to 

construct buildings

• By the end of the century, it is claimed that this list had grown to around 55,000, 

half of them being synthetic. (Raw GJ. Sick building syndrome: A review of the evidence on causes and 

solutions. HSE Contract Research Report No. 42, 1992. Watford: Building Research Establishment. )

• Compounds found in indoor air have off-gassed from the building materials, 

furnishings and fittings, internal processes and cleaning products. 

• Most common gases found in the indoor environment are carbon dioxide and 

carbon monoxide, nitrogen and sulphur dioxide, formaldehyde and other 

volatile organic compounds, radon and ozone. 

• The most common suspended matter are asbestos fibres, fibrous particulates 

(fibreglass or mineral wool), bacteria and fungi, tobacco smoke, house dust 

mite (HDM) allergens, pollen and dust.

Ventilation Systems



Ireland has highest rate of asthma in Europe 

http://www.globalasthmareport.org/burden/burden.php

•1 in 11 children and 1 in 12 

adults

•3 people die per day on 

average from Asthma related 

disease

•In 2014, 1216 people died from 

asthma.

•NHS spends around 1 billion/ 

year treating and caring for 

people with asthma.

www.asthma.org.uk

And what about the UK?

IAQ and its effect of Health

http://www.leedsbeckett.ac.uk/teaching/vsite/low_carbon_housing/airt

ightness/housing/

Is there a correlation between 

international airtightness standards 

and rates of asthma?



“Whilst the air leakage data for the older dwellings is not likely to be 

representative of their airtightness when first built, the data 

suggests that the airtightness of new dwellings has not improved 

significantly over the last century.”

http://www.leedsbeckett.ac.uk/teaching/vsite/low_carbon_housing/airt

ightness/housing/

How do older buildings compare to modern buildings?



Source:Basics of air humidification,Iselt/Arndt, publishing comp.C.F.Müller Heiderlberg

Relationship between Humidity and 

IAQ



Is ventilation the silver bullet?

Why not also reduce exposure to VOC’s if possible? 



Use Materials with 3rd Party Labelling 



Airtightness Glues and Tapes 3rd Party Tested for VOC’s



Or use materials which help break down VOC’s

Photocatalytic natural paint



Some insulation materials help regulate surface humidity 

Lime base capillary active insulation regulates surface humidity 



https://www.youtube.com/watch?time_continue=35&v=HdOibycDIA4

Some Indoor plants can assist in breaking down VOC’s



Housing Standards Which Measure VOC’s Prioritising IAQ

https://living-future.org/lbc/

http://www.sentinel-haus.eu/en/



The Passive House is not an energy standard but an integrated concept assuring 

the highest level of comfort. The exact definition is as follows:

“A Passive House is a building, for which thermal comfort (ISO 7730) can be 

achieved solely by post-heating or post-cooling of the fresh air mass, which 

is required to achieve sufficient indoor air quality conditions – without the 

need for additional recirculation of air.”

Housing Standards which measure Comfort and IAQ



https://foobot.io/

Monitoring IAQ: Utilising Technology



Airtightness Summary

Airtightness:

1. Determines the effectiveness of the insulation Layer

2. Airtightness must be planned at design stage to deliver 

airtight buildings

3. A lack of foresight at design and construction stage leads 

to increased costs, and poorer results

4. Materials fit for purpose must be used to deliver durable 

airtightness solutions

5. Coordination and planning on site central to delivering 

positive results

6. To achieve this the membranes must be meticulously 

sealed to one another and to proximal structural 

components

7. Knowledge & training from design to site critical



Airtightness Summary

Airtightness and IAQ:

1. Leaky, “well insulated” buildings lead to poorer IAQ, 

increased interstitial condensation risk and mould, poor 

comfort and increased energy usage 

2. Whether a building is airtight or not it must be adequately 

ventilated 

3. As building regulations require higher levels of 

airtightness ventilation requirements must be adapted 

accordingly.

4. Retrofit of existing buildings particularly prone to 

reduction in IAQ if whole house approach not used

5. Where mechanical systems are introduced these must 

be installed and commissioned correctly and maintained 

in the long term

6. In ROI if Q50 < 5m3/hr/m2 openings for permanent vents 

must be increased by 40%. Is this adequate for a system 

which is already not adequate?



To improve health nationally we must start with health of our homes



Thank you for your attention

Questions?

www.ecologicalbuildingsystems.com

http://www.ecologicalbuildingsystems.com/


http://www.ukgbc.org/campaigns-policy/campaigns/health-wellbeing-and-

productivity/health-and-wellbeing-homes

http://portfolio.cpl.co.uk/CIBSE/201510/napier-gold-

metal/

http://www.sentinel-haus.eu/en/

https://living-future.org/lbc/

www.asthma.org.uk


