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UK Building Stock Energy Usage
• Approximately 25 million                      

homes in the UK 

• Account for around a 

quarter of the UK’s CO2 

emissions.

• Emissions from buildings 

comprise of:                              

49% direct emissions             

(i.e. burning fossil fuels for 

heat)  51% indirect emissions 

(electricity  related) 

•Of the 25 million homes 

4.5million built before 1919 

(solid wall construction).
. 

2021 – 2022 English Housing Survey



Basic Tools  and  Definitions

U values is the measurement of heat transmission through an assembly of materials. 

The U value of a material is a gauge on how well heat passes through the material 

and the lower the U value, the greater the resistance to heat and therefore has a 

better insulating value. These are referred to in the building regulations and form 

part of the Standard Assessment Procedure (SAP) calculation. 

SAP works by assessing how much energy a dwelling will consume and how much 

carbon dioxide (CO2 ) will be emitted in delivering a defined level of comfort and 

service provision, based on standardised occupancy conditions. The calculation takes 

into account the areas of a houses external fabric and their U Values, it also considers 

ventilation losses and efficiencies of the heating system and appliances. The Energy 

Performance Certificate (EPC) is created from the SAP calculation. 

Thermal conductivity (λ), called k-value is a material property, regardless of its shape 

or size. It is measured as heat flow density [W m-2] in a 1m thick body of the material 

with 10 K temperature difference between the two surfaces. Unit: W (mK)-1.

Thermal resistivity also called R-value is the thermal resistance for a material of a 

given thickness. A high R-value means a better insulator than a low R-value. Unit m2 

K/W. - It is the opposite of thermal conductivity



Establishing Existing Performance
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Problems with current U value analysis of traditional building fabric

Establishing Existing Performance
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Infra-red thermography

– thermal imaging
This involves a survey of the 

external envelope of a 

building using an infra-red 

camera, and gives an 

excellent visual indication of 

where heat may be escaping. 

It must be done when a good 

heat gradient exists through 

the wall preferably after dark 

in winter when the building is 

heated.

Establishing 

Existing Performance
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Modern cavity wall construction –

hard, waterproof, impervious, inflexible 

materials –

barriers to moisture until cracks develop

Walls - the breathing building
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Traditional solid wall construction –

breathable, pervious, flexible materials –

moisture evaporates out



Walls - the breathing building -Hygro-Thermal Behaviour

© SPAB Old House Eco Handbook



Hygro-Thermal Behaviour

© SPAB Old House Eco Handbook
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Material compatibility / types of insulation

There are basically three different types of insulation material:

Organic - those derived from natural vegetation or similar renewable sources, 

which tend to require a low energy use in manufacture (a low ‘embodied energy’). 

Examples are sheep’s wool, cellulose, cork, wood fibre, and hemp.

Inorganic - derived from naturally occurring minerals which are non-renewable but 

plentiful at source. Likely to have a higher embodied energy than organic materials. 

Examples are mineral/glass fibre, perlite and vermiculite (from volcanic rock) and 

rigid foamed glass.

Fossil organic - derived by chemical processes from fossilised vegetation (oil) - a 

finite resource. Fossil organic insulation materials such as expanded polystyrene 

and are highly processed, resulting in a high embodied energy.

If possible it is better to choose insulation materials that have not been heavily 

processed as this will reduce the carbon footprint and environmental impact of 

your home. But is it better to install cheaper inorganic or fossil organic materials 

with the right physical properties and a low thermal conductivity than to install 

nothing at all.



Options - Roof

Organic

• Sheepswool Batts

• Hemp and Jute Batts

• Woof Fibre Board

• Blown Cellulose 

Breathable

Inorganic

• Glass and Earthwool

• Rock mineral wool

Fossil organic

• Multifoil

• Blown Foam (underside of slates)

Not breathable

© Therma Fleece

© Warmcell

Blown foam insulation

© Earthwool

Sheepswool bat



Roof
Changing the Environment  /Lack of Ventilation

Installation

•Remove old insulation

•Good practice 250mm 

•Maintain eaves ventilation

•Insulate water tanks and pipes

•Check electrical fittings that could                            

overheat are not covered

Laying sheepswool insulation



Options - Walls Internal

Organic 

• Sheepswool, Hemp and Jute

• Blown Cellulose

• Woodfibre boards 

• Breathable.

Inorganic

• Knauf Eco stud

• Glass or Earthwool

• Rock mineral wool

• Non or semi breathable

Fossil organic

• Closed cell insulation

• Non breathable

© SWIP Internal Wall Insulation © Calsitherm

© Gutex Woodfibre board Closed cell insulation



Options – Walls Internal
Insulated Lime Plaster

• Eden Lime (hemp)

• Ty Mawr (hemp)

• Diathonite (cork)

© Diathonite

Hemp lime 

plaster



Options - Floors

Suspended timber floors

Between timber floor joists off membrane

Maintain underfloor ventilation

• Sheepswool and Hemp Batts

• Glass and Earthwool

• Rock mineral wool

• Multifoil

Solid floors

• Limecrete (Hempcrete)

Breathable

• Concrete with dpm + board insulation

Not breathable

© CAfS / Chris Morphet



Windows and Glazing – overhaul                 

Brushes, seals, curtains and shutters
©

H
is

to
ri

c 
E

n
g

la
n

d

© SPAB / Marianne Suhr



Windows and Glazing

• Double Glazing

Standard when replacing of a complete window, 

other than to listed buildings require consent.

Reduces immediate energy costs and improves 

comfort level. It may take years to return cost of 

manufacture and installation of new window.

• Upgrading existing / Secondary glazing

Retains existing window and                                

appearance. Can achieve close to                  

performance of new double glazed units

Suppliers include: Clear view / The Plastic 

People / Ecoease / MagneGlaze

Selectaglaze / Storm Windows

Installing secondary glazing

© SPAB 

© Changeworks
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SPAB Material

• Vapour open principles

• U Value research in situ vs

calculated  

• Building Performance Survey 

• Hygrothermal survey 

• https://www.spab.org.uk/advice/e

nergy-efficiency/

• SPAB Eco Handbook.

• Good illustrations.

• Good  technical level.

• Courses as well…



Historic England
(English Heritage)

• Web resource

• Advice on different elements of the 

building 

• Advice on reewables.

• Links to other publications



Historic Environment 

Scotland - Short Guides & 

Refurbishment Case Studies

Short Guides 

• Advice documents

• Issues to consider 

• Illustrations of details

• Links to Technical papers

Refurbishment Case Studies

• Description of site work

• Abbreviated monitoring 

results

• Wider factors discussed

• Some cost information
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