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Why is it important to understand insulation materials?
How do you choose insulation materials – what criteria?
Aesthetics, Cost, Construction, Environment???



• There is general agreement that existing and new build houses should achieve higher standards of energy 
efficiency.

• Is all insulation the same? There has been an assumption that all insulation materials are much the same and 
that, providing that thermal performance figures are satisfactory, any material can be used in any form of 
construction. 

• Insulation the elephant in the room. Recent reports on climate action, zero energy and retrofitting amazingly 
barely mention insulation

• Performance Gap. Evidence shows, however, that inappropriate insulation and installation measures can lead to 
many unintended consequences and a gap between predicted and actual performance. 

• Retrofit disasters? Far from reducing fuel poverty and carbon emissions, mould and damp can occur, 
aggravating health problems, which has been confirmed by academic research. 

• Fire Risks. Flammable insulation materials are still widely used

• Health Problems. Sealing up increasingly airtight buildings with non-breathable, flammable and even hazardous 
synthetic materials can cause damage to building fabric and occupant health. The importance of indoor air quality 
and ventilation is often overlooked

• Negative environmental impacts of insulation? Furthermore the embodied energy and pollution involved in 
the production of many commonly produced insulation materials can be bad for the environment

• Our book on insulation materials tries to help people understand the differences between different kinds of 
insulation and indicates natural environmentally friendly alternatives



Insulation is central to keeping houses warm and to reducing CO2 emissions
But how much thought is given to which insulation to use? 
Insulation is often ignored in climate and energy policies



Green New Deal. 
2018?  
37 pages  with 8 
insulation refs but 
mostly repetition

The Green Construction 
Board

48 pages   2019.  
insulation only 8 refs

Net Zero Litmus Test
2019.    48 pages. 
Only mentions insulation 3 times  

Zero Carbon 
Manchester
2017 26 pages 
insulation 
mentioned only 
once

Zero Carbon Hub. 2014
44 pages
Insulation only mentioned 
twice 

 

 
 

 

 

AFFORDABLE WARMTH, CLEAN 
GROWTH 
Action Plan for a comprehensive Buildings 
Energy Infrastructure Programme 
September 2017 

 

 

Energy Efficiency 
Infrastructure Group
2017 
88 pages 

Only mentions 
insulation and then 
only in passing 9 times

2019   22 pages 

Insulation  only mentioned 
10 times  but only in 
passing

32 pages
2018
Only 6 references to 
insulation

234 pages published 2013 
Only 5 pages refer to insulation 
materials  

2019 Only mentions insulation 
twice

Here are ten 
recent reports 
on housing, 
energy zero 
carbon and 
retrofit. In over 
600 pages 
insulation is only 
mentioned 50 
times  and then 
only  in a very 
vague and 
general way



This is the worst (2019) 
UK GBC ..insulation not 
mentioned at all    

These are the 
best documents 
as they do 
recognise the 
importance of 
insulation and go 
into some detail



2019
66 pages 
Insulation only mention once 
(though with twice in 
references)

44 pages 
Insulation only 
mentioned 5 times

Insulation not mentioned once

How can you discuss retrofit and decarbonisation without discussing how to insulate homes safely and effectively?



The Welsh Low Carbon 
housing report does 
mention problems from 
Mark Harris

From BEIS

Insulation and retrofit problems



RETROFIT PROBLEMS



One of the best documented 
disasters Fishwick in Preston



Carmarthenshire



Mould and damp: Retrofit disasters case 
studies.  Many are in Wales 



Colin King BRE. Has done a lot of excellent work to draw 
attention to unintended consequences of retrofit
I have borrowed these from one of his presentations



 

 

 
 

 
 
 

 
 

 
 
 

 
 
 
 

Report of the Review Panel on  
Building Standards Compliance 

and Enforcement  
 
 

June 2018

Poor installation of insulation  is 
common in building construction 
leading to massive performance 
gaps.
Actual performance has been shown 
to be as much as 70% less than 
predicted SAP



Here are examples of how
plastic foam insulation can 
shrink though often this can
be unseen



FIRE AND FLAMMABILITY





September 2019 
Aecom Limited 

Ministry of Housing, Communities and Local Government 

 

 

 

 

 

Ventilation and Indoor Air Quality in New 
Homes 

 

 

Bad indoor air quality can be another consequence of
airtight insulated houses



Ian Mawditt has shown that pollutants from 
plastic foam external insulation exceeded 
safe limits inside his house when the 
MVHR system is turned off

While it is frequently claimed that 
improved energy efficiency leads to 
better health, the evidence of this is 
questionable whereas studies have 
shown increased health problems



BASF factory in Ludwigshavn

Chapter 1: Introduction

Chapter 2: Volatile Organic Compound Emissions

Chapter 3: Emissions from materials – Why do we need to 
use 
hazardous chemicals?

Chapter 4: Cancer, Carcinogens and Building Materials

Chapter 5: Other Hazards and Radiation

Chapter 6: Hazardous Materials to be avoided and why

Chapter 7: Mould, Damp, Fuel Poverty and Breathability

Chapter 8: Ventilation and a critique of Passiv Haus

Chapter 9: Dealing with problems in existing buildings

Chapter 10: Healthy Building Theories

Chapter 11: How to building Healthier Buildings

Chapter 12: Policy Issues for Healthy Buildings –
Appendix A: Carcinogenic Chemicals 
Appendix B: Useful Organisations

Many 
insulation 
materials 
are made 
from 
hazardous 
chemicals



Hazardous emissions from PUR and PIR insulations
Isocyanates, polyols, flame retardants, blowing agents and 
catalysts, by products
Carcinogens and products causing respiratory problems

Research demonstrates that in isolation each group could impact 
human health, with some carrying higher risks compared to 
others [13,14].
During the production, and lifecycle, of PU products various 
organic compounds can be released from the foams into the 
indoor environment. Scarce data is available covering these 
emissions and to address the knowledge gap, a compilation of 
small studies was published by ASTM to provide further insight 
[15], followed by the ASTM D8142-17 standard for measuring 
SPF chemical emissions. This collection of reports provides data 
in relation to SPF emissions and their implications on indoor 
environmental quality (IEQ). Polyurethane products are found 
abundantly in modern indoor environments [8], however their 
cumulative volatile and semi-volatile organic (VOCs, SVOCs) 
long-term emissions and implications on human health are still 
largely unknown



“Isocyanates are highly reactive 
chemicals
That can cause skin, eye and lung 
irritation, 
asthma and chemical sensitization”
US Environmental Protection Agency



Polystyrene insulation creates 
a massive waste problem



Shortage of hazardous 
isocyanates
Has caused problems for the 
companies making foam 
insulation



Pre-mixed Polyols with contaminants, CFS etc?
CFC emissions have been tracked to China



Types of thermal insulation materials 5
2.1. Mineral wool insulation 6
2.2. Glass wool insulation 8
2.3. Hemp fibre insulation 10
2.4. Hemp-lime insulation 11
2.5. Flax fibre insulation 13
2.6. Sheep wool insulation 14
2.7. Wood fibre insulation 15
2.8. Aerogel insulation 17
2.9. Polyisocyanurate (PIR) and polyurethane
(PUR) insulation 18
2.10. Extended polystyrene (EPS) insulation 20
2.11. Extruded polystyrene (XPS) insulation 22
2.12. Polyethylene (PE) insulation 23
2.13. Phenolic insulation boards 24
2.14. Urea formaldehyde foam insulation (UFFI) 26
2.15. Spray foam insulation 27

2.16. Structural insulated panels (SIPs) 30
2.17. Insulating clay bricks 31
2.18. Cotton waste insulation 32
2.19. Cellulose insulation 33
2.20. Vacuum insulation panels (VIPs) 34
2.21. Injected fibres for cavities 36
2.22. Magic wallpaper and thermal paint 36
2.23. Clay boards 37
2.24. Injected expanded polystyrene 38
2.25. Expanded cork board insulation 39
2.26. Straw bale insulation 41
2.27. Cob, rammed earth and adobe 43
2.28. Aircrete – aerated concrete and
autoclaved aerated concrete (AAC) 43
2.29. Mushroom insulation 44



Thermofib

r

e  Data Sheet

Composition

–	 Manufactured	from	untreated	Black	Forest	spruce	and	fir

–	 5	%	ammonium	salts	used	as	flame	retardant	

Applications

–  Between stud insulation in timber frame, post and beam 

interior and exterior wall structures

–  Between rafter insulation

–  Ceiling insulation

–  Partitions/ drywall structures

GUTEX Thermofib

r

e	is	an	ecological	loose-fill 	wood	fibr e	

insulation for blow-in installation in vertical or horizontal 

cavities and horizontal unenclosed spaces.

GUTEX Thermofib

r

e Technical Data

Package size (mm) 800 x 400 x 330

Weight per package 15 kg

Bales (packages) per pallet 21

Weight per pallet (kg) 330

Blown-in density (kg/m3)

unenclosed

enclosed (cavities)

25-30 

29-45

Vapour diffusion factor (μ) 1/2

Air	flow	resistivity	(kPa·s/m3) 		5

Specific	heat	capacity	(J/kgK) 2100

Fire reaction Euro Class as per DIN EN 

13501-1 E

German disposal category: A2 (treated wood; without non-halogenated organic compounds); 

code number as per AVV:030105; 170201

Advantages

–  Inherent elasticity makes it extremely form-adaptable

–  Retains its blown-in form

–		 Resistant	against	settling	at	fill 	density	of	29	kg/m
3 and 

greater

–		 Consistent	high-quality	of	the	wood	fibr e

–  Provides excellent thermal insulation

–  Superior thermal storage capacity provides outstanding 

insulation against heat in the summer and cold in winter.

–  Improves acoustic insulation

–  Quick and easy installation

–  Regulates humidity

–  Water vapour diffusion permeable

–  Wood is a sustainable, recyclable natural resource

– Biologically harmless!

Photographic images are property of GUTEX archive; HUF house

All	rights	reserved.	Henselmann	GmbH 	+	Co	KG 	is	not	liable	for	any	damage	resulting	from	

error or misprinting. The technical data provided herein is subject to change. Although all 

of the information was current at the time of its publication, the publication of superseding 

information renders the old information invalid.

The	suitability	of	this	product	for	applications	not	specified 	in	this	data	sheet	is	not	guaranteed.	

Warranty and liability claims are subject to the terms of GUTEX's General Terms of Business.

®  

GUTEX Holzfaserplattenwerk, Gutenburg 5, D-79761 Waldshut-Tiengen, Phone: ++49(0)7741/6099-0, Fax: ++49(0)7741/6099-57, E-mail: info@gutex.de, www.gutex.de
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      European Union

Nominal thermal conductivity λ
D
(W/mK) 0.039

DIN EN 14001:2005
Verifie

d
 Envi r onmental 

Management
Cert. No. 010208GUTEX0 0

12
3



Wood fibre

Hemp Fibre

Cork

Wood fibre. - 2 houses we designed in North Wales



Hempcrete has good 
insulation and thermal 

mass



Thank you

• Tom Woolley : tom.woolley@btconnect.com

• Rachel Bevan: bevanarchitects@btconnect.com

• Eshrar Latif: LatifE@cardiff.ac.uk
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