
AECB Kent Group’s First Event of 2016 
 
Insulation, Airtightness and Ventilation 

The Holy Trinity for Low Energy Buildings  

 
This event was held at the recently refurbished Westgate Community Hall in 
Canterbury, which proved to be a convenient location (2 minutes walk from conker 
HQ) and a bright and airy building. 
 
Presentations were by PYC and Cuir, distributors and manufacturers of Warmcel 
cellulose insulation; Systemair mechanical ventilation systems; and ProClima airtight 
and wind tight systems from Ecological Building Systems.  
 
Paul Mallion gave an introduction to the topics, which were particularly relevant 
following recent publication in the RICS Property Journal (November 2015) of 
research by University of Exeter Medical School’s European Centre for 
Environmental Health into air quality.  The report concludes that airtightness as a 
result of the energy efficiency drive has lead to lower air quality, condensation and 
mould growth and ultimately an increase in asthma. It suggests that attempts to 
reduce ventilation rates has been part of the cause.  
 
The Building Research Establishment have research into condensation and mould 
growth as far back as 1985, and have conducted new research in 2012 which 
confirms air quality has been going down, as energy efficiency has been increasing. 
 
In 1992 the CIBSE journal published an article by Perara and Parkins who coined the 
phrase ‘Build Tight Ventilate Right’.  The construction industry has not been paying 
attention to this, attempting to create airtight buildings but rely on trickle vents and 
intermittent fans for ventilation, this approach is totally random, and never just right. 
 
We cannot separate air tightness and ventilation, and insulation is less effective if the 
fabric of a building is not wind tight or suffers from condensation. 
 
 

Blown Insulation 

 Jaspar Meade of PYC & Neil Turner of CIUR Warmcel     

PYC started as a construction company, they now supply insulation, insulation 
blowers, airtight products and insulation boards, triple glazed windows, air leakage 
testing, and local MVHR installations. 

CIUR bought the manufacturing equipment from former Warmcel manufacturer, 
Excell industries.  Equipment is now made in Prague, Czech Republic.  Production 
process takes clean raw material from manufacturing sources, and cleans and treats 
with fire retardant.  The UK is a small market compared to Europe, where far more 
timber frame construction occurs, and a tiny market compared to America.  Waste 
paper costs have increased from £60 to £160 per tonne in the last few years, which 
caused Excell to cease production. 

K value is 0.038, based on the average for a wide range of densities.  Cellulose has 
high heat capacity, a specific heat capacity of 1600J/kg.K, giving it good decrement 
delay (slow to absorb heat in summer).  Embodied energy ranges from 0.94 to 



3.3MJ, compared to 110MJ for typical polyurethane foamed boards.  

Reaction in fire is very predictable, it forms a protective coating caused by charring, 
which protects from fire.  Foamed insulations shrink away from fire, but can melt and 
drip, spreading fire. 

Injection machines, costs between £7k to £50k.  Cellulose is suitable for sound 
insulation between rooms and party walls, but not suitable for any masonry cavity 
walls.  It can be wet sprayed into open timber frames up to 150mm thick, but slower 
to install and dry, but good quality.  Dry injection now is most common.  Open 
blowing in lofts is possible at a lower density.  Offsite fabrication is also common. 
Cables encapsulated in insulation need to be uprated or ducted. 

In testing it has been shown to improve airtightness, although not part of a design 
strategy. 

Settlement or slump does not happen if correctly installed, density checking can be 
done on site by cutting a plug out of the wall and weighing.   Aiming for 55-60kg/m3 

for 300mm, in sloping applications 45-50kg/m3.  Tested between 25 - 70kg/m3, with a 
ka value of 0.038W/m2K.  

www.pycsystems.co.uk	  
Link	  to	  presentation	  
 

 

Mechanical Ventilation & Heat Recovery  

Systemair   Nick Higgs   

Introduction to Residential MVHR Systems   

Systemair has Swedish origins.  Its Oxford office specializes in whole systems from 
design to installation.  They have many Appendix Q approved units and some PHI 
certified. 

The principle of mechanical ventilation with heat recovery is that supply and extract 
rates must be balanced.  Heat recovery can be bypassed in summer with most of 
Systemair units.  Cooling can be added.  CO2 and humidity levels can be managed.  
2010 Building regulations recommend that if a building is tighter than Q50 5m3/m2hr 
one should use MVHR.  

Airflow rates to and from each room should be calculated accurately.  Good 
commissioning is important.  Purge ventilation is required for rooms with no opening 
windows, such as basements, at rate of 4 air changes per hour, much more than 
required for rooms with windows.  Min SAP requirement is a unit with a specific fan 
power (SFP) of 1.5w/ls.  (Passivhaus is measured differently, SFP must be less than 
0.45 Wh/m3).  Energy labelling recently introduced to industry and Eurovent 
certification system is now in place. 

Radial ductwork is favoured by some, consisting of a manifold with multiple flexible 
smooth bore pipes to each room.  To control noise there is a min. 5m duct length, but 
the design should still use as much rigid pipe as possible.  With traditional ducting, 
duct sizing should be as large as possible to keep down noise, by permitting slower 



air speeds.  Doors need to be undercut to allow air to circulate under, which can be a 
problem for noisy rooms.  

Systemair recommend locating the units in the roof to centralise them, and often use 
multiple units to serve one dwelling.  Conker’s experience contradicts this approach, 
the unit should be in the main plant or utility room so that maintenance and 
replacement of filters is quick and easy, and we prefer to fit one large unit rather than 
two smaller, as balancing gets impossibly hard. 

www.systemair.com	  
	  
 

Airtightness and Moisture Management  

Environmental Building Systems, ProClima . Steve Gurney    

Steve described how air tightness is measured using either Q50 or N50, the UK 
method and the Passivhaus method respectively.  He described the problem of 
‘thermal bypass’ which was so well described by Mark Sidall in the AECB journal 
Green Building. 

It was interesting to hear that wind tightness is as important as airtightness, by 
preventing heat from being blown out of the insulation layer.  These membranes may 
be breathable and allow moisture migration, but due to pore structure prevent wind 
driving through.  Graphic examples were shown of U values reducing dramatically 
under windy conditions. 

ProClima’s monolithic membranes remove moisture by capillary action of the pores 
rather than diffusion through fibres.  Airtight/vapour tight keeps fabric dry, and U 
values up.  Plastic non breathable vapour control layers can cause moisture build up 
on the reverse side in summer, known as reverse condensation or summer 
condensation.  ProClima foils allow evaporation of condensation, as they are 
diffusion open to dissipate condensation from the fabric.  

Using a service void on walls helps avoid the need to puncture the VCL/airtightness 
layer, but the max insulation level within service void is one third of the overall 
insulation value.  This prevents risk of condensation on the inside of the membrane. 

WUFI simulations using DB+ and Intello membranes show that the fabric is able dry 
out much quicker than solid plastic membranes, as building moisture can escape 
gradually through the membrane. 

Intelligent membranes do not work efficiently with OSB and ply inner linings, 
therefore for maximum effect, breathable sheathing boards should be used. 

Solitex Plus is a very tough membrane suitable for sandwiching between timbers as 
an airtight continuity layer (or Tony as they are known at Conker). 

A wide range of tapes were demonstrated, including a new range of Extoseal 
external tapes, ideal for under window cills.   

www.ecologicalbuildingsystems.com 
 


