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Different “u” values of 
Windows can be obtained 
Depending on detailing 
It is possible to get down 
to 0.75-0.8 
but these windows can be 
expensive 
 
The energy performance 
of windows 
should be considered as 
part of the  
energy calculations for 
the whole building 
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4.1 Windows 

Triple Glazed insulated timber windows 
  



Reducing heat loss from windows 
is important…there are a number 
of solutions such as using 
insulating blinds and shutters 
To reduce heat loss at night when 
the windows are not in use. 
Heavy insulated curtains can also 
be effective 
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Typical Window U-values 



Passive solar design is based on the idea of having more windows on the south 
elevation and few on the north. However it is important to include solar 
shading to make sure overheating does not occur. Solar gain can be enhanced through  
the use of thermal mass materials, but it is important to ensure the sunlight gets through 
to the thermal mass N
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4.1 Passive Solar Design 
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Passive Solar Design 



4.3 Insulation 

 It is important to understand 
that building occupants 
experience thermal comfort 
or discomfort. This can be 
connected to drafts, sources and 
location of heating, convective 
or radiant heat. 
 
Very few people understand the 
value of Insulation because they 
cannot see it! 
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Types of Insulation 
 
Lightweight petrochemical foam boards like polystyrene and polyurethane 
 
Synthetic fibres like stone wool and fibreglass 
 
Natural insulation boards made from wood fibre etc. 
 
Natural insulation quilts from hemp, flax, wood fibre, sheep’s wool 
 
Insulation masonry composites such as hemp and lime/hempcrete 
 
Blown in insulation such as cellulose made from recycled paper 
 
Strawbales and straw bale panels 
 
Earth and straw (cob or adobe) is often said to give insulation but is more 
effective in terms of its thermal mass 
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The above information was supplied by the producers/service provider and has been verified by the NEES Project.

Natural Energy Efficiency and 

Sustainability (NEES)

Best Practice in Products and Services

1. Product Description 

Cellulose fibre insulation which can be used in 

attics (new and retro-fit ) timber frame walls 

and sloping ceiling’s. As the product is 

blown in it fills every little gap and 

contributes hugely too air tightness in the 

building.

2. ‘Natural’ and/or ‘recycled’ content

The recycled content is 82 – 85% as there are 

15 – 18% chemicals added in the 

manufacturing process to make the 

product fire resistant.

3. Percentage of the product processed and / 

or manufactured in the NPP region: 

100%

4. Recyclability / biodegradability

5. Contribution to energy efficiency in buildings

Ecocel Cellulose fibre insulation due to the 

natural fibres has more thermal mass than 

synthetically produced insulation and so is 

very effective as a thermal insulator.

6. Lifespan

The lifespan of the house it is properly installed 

in.

7. Costs – Product and maintenance

If cost was compared U-value to €’s as better 

value than most other products on the 

market. RX3 are bringing out a report with 

these comparisons and I would hope to 

get a good recommendation.

8. Examples of usage

Photographs of materials, manufacturing 

process and/or usage.

ECOCEL

EcoCel

Cellulose Fibre insulation 

manufactured in Cork from

locally sourced recycled 

newspapers and paper.

Country: Ireland

Contact name: John Egan

Address: Unit K8, Marina 

Commercial park.

Tel.: 00353(0)214324567 

Mobile 00353(0)872584487

Email: john@ecocel.ie

Website: www.ecocel.ie

An Ecocel 

Installer

Cellulose insulation  
 
ECOCEL CORK   
 
NEES Best Practice 
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Review of Market Potential

for Cellulose Insulation Products

working to create

markets for recycled materials

An important study 
of the potential for 
Cellulose insulation 
in Ireland 
Was done by RX3  
(www.rx3.ie/) 
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Spraying in cellulose 
insulation in roofs and 
attics 
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Spraying in cellulose insulation to walls 
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Cellulose insulation in loft floor 
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SHEEP’S WOOL INSULATION IS NOT MADE IN ANY NORTHERN 
PERIPHERY AREAS BUT IS  USEFUL NATURAL INSULATION PRODUCT 
IT HAS BEEN ESTIMATED THAT THERE ARE 8 MILLION SHEEP IN 
IRELAND 
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4.4 SHEEPS WOOL 



SHEEP’S WOOL INSULATION DURING 
MANUFACTURE WAS BEING 
MANUFACTURED IN NORTH WALES BUT 
PRODUCTION IS NOW CENTERED ON 
YORKSHIRE ENGLAND.  
SHEEP’S WOOL IS ALSO MADE IN 
AUSTRIA AND IMPORTED TO IRELAND.  
 
THE WOOL FLEECES NEED A GREAT DEAL 
OF PROCESSING, HAVE ADDED 
CHEMICALS TO DEAL WITH INFESTATION 
AND FIRE AND NORMALLY HAVE A 
POLYPROPELENE GLUE ADDED 
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HEMP FIBRE INSULATION BEING MANUFACTURED 
USING SIMILAR PROCESS TO SHEEP’S WOOL 
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Installing sheep’s wool does not require the level of protection for synthetic fibres 
Though a face mask and eye protection against dust is advisable 
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4.6 HEMP INSULATION 



Speaker: Bernd Rehberger 

A wide range of hemp fibre insulation 
products are available 
But most are imported from Germany 

N
atu

ral En
ergy Efficien

t Su
stain

ab
le

 

25 



Steico hemp insulation 
Many Steico products are made in Poland 
 
Below the Steico factory in Czarnow 
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HEMP AND FLAX INSULATION 
MADE IN DENMARK 
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HEMP FLAX INSULATION INSTALLED 
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4.7 WOOD FIBRE  
 
WOOD FIBRE INSULATION AND TIMBER FRAME 
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Wood fibre factory in Slovakia 
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Wood fibre insulation can be made from clean wood waste .  
It is mixed with water and pressed using the natural lignins,  
No glue is required 
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4.8 IBO CATALOGUE DATA  

 Written for Designers 

 130 standard Passive House 
construction details 

 Ecologically rated 

 Material Inventory including 
data points for density, 
conductivity, EE & GWP 

 LCA to  ISO 14040 

 GWP could be negative or 
positive 

IBO Austrian Institute for Healthy and Ecological 
Building: Details for passive house-a catalogue of 
ecologically rated constructions 
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The material inventories contains tables with the density, thermal 
conductivity, primary embodied energy and GWP of each material.  
LCA data is based on ISO 14040 and EPD data is based on ISO 14025.  
The characterization factors selected to measure global warming are 
non renewable primary energy content (EE) measured in MJ and 
GWP100 measured in kgC02e/kg.  The net C02 factor could be positive 
or negative i.e. the ability to sequester C02 is included in the 
catalogue. The LCA system boundaries adopted are cradle to gate.   
Some of the IBO catalogue data could be considered quite definitive 
such as density and thermal conductivity.  However some of the data 
could be considered more uncertain such as EE and GWP.  

IBO, the Austrian Institute for Healthy and Ecological 
Building,    
in Austria is closely linked with Natureplus. They have 
carried out 
Extensive Life Cycle analyses of natural materials.  
These can be downloaded from the IBO site 
 
http://www.ibo.at/en/ 
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Material: Density: 
Kg/m3 
(*Kg/m2) 

Primary 
Energy 
Content (EE): 
MJ/Kg 

GWP: 
KgC02eq
/Kg 

Battens/joists 500.00 3.86 -1.436 

Building paper* 0.10 15.10 -0.975 

Cellulose flakes 35.00 7.03 -0.907 

Cement screed 2000.00 0.88 0.102 

Chipboard 690.00 13.35 -1.296 

Concrete 2300.00 0.69 0.103 

EPS-F 18.00 98.50 3.350 

Flax insulation 30.00 34.00 0.121 

Foamed glass 105.00 15.70 0.943 

Gypsum 
plasterboard 

850.00 4.34 0.203 

Honeycomb 
bricks 

800.00 2.49 0.176 

Lean concrete 
mix 

2000.00 0.44 0.060 

Lime cement 
mortar 

1800.00 1.79 0.168 

MDF panel 780.00 11.90 -1.040 

Material: Density: 
Kg/m3 
(*Kg/m2) 

Primary 
Energy 
Content 
(EE): 
MJ/Kg 

GWP: 
KgC02eq
/Kg 

Open diffusion 
sheet* 

0.08 77.00 2.020 

OSB 660.00 9.32 -1.168 

PE vapour 
barrier* 

0.20 93.40 2.550 

Perlite 58.00 9.35 0.493 

Polymer bitumen* 4.30 50.00 0.987 

Reinforcement  7800.00 22.70 0.935 

Rockwool 130.00 23.30 1.640 

Concrete roof 
tiles 

1800.00 4.56 0.200 

Sheeps wool 30.00 14.70 0.045 

Silicate Plaster 1800.00 12.10 0.485 

Vapour barrier* 0.20 93.40 2.550 

Wood fibre 
panels 

270.00 13.70 -0.183 

XPS C02 foamed 38.00 102.00 3.440 

MATERIAL INVENTORY 
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IBO also produces the Baubook…materials listed here if used in ecological buildings 
Attract better rates of loans from Austrian banks! 
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Natural materials have a lower embodied energy 
than synthetic petrochemical based materials 
 
The following slides illustrate a comparative study 
which uses life cycle and embodied energy data to 
make comparisons. 
 
Much of this work which we have been allowed to 
Include in this module is based on work at IBO in Austria 
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4.9 COMPARATIVE  CASE STUDY ON MATERIAL CHOICES 
 
RENEWABLE VERSUS NON RENEWABLE BUILDING FABRIC A 
COMPARATIVE STUDY ON THE EFFECT OF MATERIAL CHOICE 
ON THE EMBODIED ENERGY AND GLOBAL WARMING POTENTIAL 
 OF LOW ENERGY BUILDINGS by Minka McInerney  
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RENEWABLE VERSUS NON RENEWABLE BUILDING 
FABRIC A COMPARATIVE STUDY ON THE EFFECT OF 
MATERIAL CHOICE ON THE EMBODIED ENERGY AND 
GLOBAL WARMING POTENTIAL 
 OF LOW ENERGY BUILDINGS 
(2012) 

Some of the following slides are reproduced 
with the permission of Minka McInerney 

minkaarch@gmail.com 

 

McInerney, Minka and Tucker, 
Simon  2012. Renewable versus Non-
Renewable Building Fabric: A comparative 
study of the effect of material choice on the 
embodied energy and global warming 
potential of low energy dwellings. Presented 
at: AC&T - Advances in Computing and 
Technology: 7th Annual Conference, University 
of East London, London, UK, 19 January 2012. 
London: University of East London 
(ISBN: 9780956474728) 
   

mailto:minkaarch@gmail.com
mailto:minkaarch@gmail.com


Ground floor 
0.15 W/m2K 

Ground supported concrete 
slab insulated externally with 

petrochemical based insulation 

External 
Walls 
0.12 W/m2K 

Honeycomb block wall 
insulated externally with 

petrochemical based insulation 
rendered 

Roof 
0.10 W/m2K 

Double T beam pitched roof 
with non renewable insulation 

with concrete tiles 

Floor/Wall 
connection 

0.012 W/mk 

Wall/Roof  
connection 

0.002 W/mk 

Windows & 
Doors 
 

uPVC treble glazed 
(PHI Certified) 

Non-renewable 
Fabric 

Some of the following slides are reproduced 
with the permission of Minka McInerney 
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Ground 
floor 
0.15 W/m2K 

Suspended timber floor (with 
concrete screed) insulated with 

plant based insulation 

External 
Walls 
0.12 W/m2K 

Double timber T beam stud wall 
insulated with plant based 

insulation with external timber 
cladding 

Roof 
0.10 W/m2K 

Double T beam pitched roof with 
plant based insulation with 

concrete tiles 

Floor/Wall 
connection 

0.012 W/mk 
 

Wall/Roof  
connection 

0.006 W/mk 
 

Windows & 
Doors 

Timber treble glazed 
(PHI Certified) 

Renewable  
Fabric 

Some of the following slides are reproduced 
with the permission of Minka McInerney 
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PHPP results:  Heat Loss/Gain Balance 
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PHPP Results: Transmission Losses  

External TB

External door

Windows

roof

walls

floor

NON 
RENEWABLE 

 
RENEWABLE 

Specific 
Heat 
Demand 
<15 
kWh/m2/a 

 
 
11 kWh/m2a 

 
 
12 kWh/m2a 
 

Heat Load 
<10 
W/m2 

 
8 W/m2 

 
8 W/m2 

 

PHPP 
Results 

Orientation South 

Air tightness (N50)  0.3 

MVHR efficiency  93% 
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WEIGHT COMPARISON 
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EMBODIED ENERGY COMPARISON 
FABRIC & OPERATIONAL ENERGY 25 YRS 
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4.10 Insulation products 



There are a wide range of Natureplus certified building products 
few if any of which are made in the Northern Periphery areas. 
However the sample of the range set out below indicates the wide 
Variety of materials that area available 
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Composite timber and insulating renders 
are available 
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Perlite insulation is often 
used in beads but is also 
available in blocks 
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Cement free building lime 
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Clay board products 
Have many uses 
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Clay boards 
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There are many companies 
Making hollow clay block products 
 
These used to be produced in 
Northern Ireland 
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Sheep’s wool insulation 
 
Austria 
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Isolina 
Natural insulation 
Materials in Finland 
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Wood Fibre insulating batts or boards 
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Wood fibre insulation 
 
Many different products are available N
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