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MS TEAMS HOUSEKEEPING

1. Mute your Microphone 
2. Use Chat to Ask Questions or Put your hand Up 
3. If you have a poor connection switch off Camera
4. I may ask you to share your screen. 
5. When the lecture ends please hang up
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Moodle  - Reading List  



Week 4:

Recap on Assessment 2

Ground Floors

Upper Floors

Roof Construction

Thermal Performance



Module Learning Outcomes 
(from module syllabus)

• Identify the different types of substructure available for a range of low-rise building 
systems and techniques used in their production.

• Define and produce annotated sketches that illustrate a broad range of common 
constructional forms, demonstrating understanding of their potential defect and 
repair needs.

Assessment 2 Submission
deadline:

22nd January 2021



New Build Dwelling: Technical report with drawings (weighting 100%)
Scenario: 

You have been approached by Miss A Client who has received planning consent for her single, two storey 
detached domestic building. [See attached floor plans and elevations].
It is to be built on a level but reclaimed site, which prior to advanced ground works had been used as 
agricultural land. There is a retaining wall structure to the south of the site and the Ground Investigation 
report suggests a suitable raft foundation be constructed for the property.  
The building is a timber framed construction where the inner skin of the ‘cavity wall’ is 140mm thick 
insulated C16 timber frame. The outer skin consists of stack bonded facing brick work and blockwork with a 
smooth render finish. Additional PIR insulation is contained within the cavity to improve the thermal 
performance. There is to be an insulated ground floor with underfloor heating in the screed with upper 
floors to be traditional solid timber with tongue and groove softwood flooring.
Windows and external doors are to be powder coated aluminium with triple-glazed units.
Roof structure is to be trussed rafters with a metal profile sheeting finish t installed on OSB sheathing 
boards.
The client has asked you to prepare a technical report that addresses some of the construction details 
required as they are unfamiliar with timber frame construction.  Your technical report should be graphical 
and contain the tasks highlighted below:

Submission
deadline:

22nd January 2021Assessment 2



The following tasks are allocated a percentage to emphasise the suggested time you should spend on each individual task. 
Marks will be allocated against the set Marking Criteria indicated on page 5.

1. Produce neatly drawn, proportionate and suitably annotated sections and sketches that illustrate the materials and 
methods for the detailing of the following building elements and construction inter-faces. Ensure that detailing shows how 
the design will meet the current Building Regulations for a domestic new-build: 

The Ground floor Construction, detailing and junctions with external walls. (20%)
The First floor Construction, detailing, junctions with external walls and restraints. (20%)
Eaves detailing and roof covering – indicating appropriate weathering, fixing and laps. (20%)
The main roof structure. Construction, detailing and fixing. (20%)

2. Given the specified roof structure and finish describe the advantages and disadvantages of such a method.  Give an 
example of an alternative method of construction and describe what advantages or disadvantages that it may have. (10%)

3. Appropriate ventilation can play an important part of the design of a domestic building and is even more critical when 
considering a timber framed construction. Clearly describe the causes and sources of condensation, and the detrimental 
effects of condensation upon building fabric. (5%)
Using neat, annotated, proportional sketches where necessary, describe the appropriate methods of ventilation that will 
reduce condensation within this proposed building. (5%)

Submission
deadline:

22nd January 2021Assessment 2



Guidance specific to this assessment:

Engagement with Literature Skills
Where techniques are suggested in the report make reference to the sources such as the
Building Regulations and Good Practice. Use sources such as the CIS.

Knowledge and Understanding Skills
Demonstrate your understanding of the methods and techniques. This will be assessed
by the depth and awareness of a professional context within this scenario.

Cognitive and Intellectual Skills
Demonstrate your knowledge and skills and present the work in a coherent and
professional manner. This will also be assessed by the quality of your evaluation and
conclusions.

Practical Skills
This will be assessed via the scenario and how your knowledge has been applied.

Transferable Skills for Life and Professional Practice
The report and drawings should be presented in a professional manner with all work
clearly labelled and cross-referenced.

Assessment 2 Submission
deadline:

22nd January 2021



Assessment 2 Submission
deadline:

22nd January 2021



The use of buildings to house people, equipment and 
processes have resulted in the development of buildings 
that can control these internal environments with greater 
accuracy.  

As well as protection and enclosure we can now consider:

• Thermal Insulation and temperature control

• Acoustic insulation

• Provision of Light (natural and artificial)

• Controls for humidity and ventilation

• Exclusion of contaminants. 



• Structurally Stable
• Durability
• Thermal insulation 
• Protection from weather and exclusion of moisture
• Acoustic performance
• Flexibility to change to changing needs
• Aesthetics
• Buildability
• Sustainability 

Performance Requirements of the Building Fabric

What are the key drivers in providing a building that 
is suitable for the need? 





Aims

• Function of ground floors and selection criteria
• Ground-supported floor options
• Suspended Floor options
• Timber upper floors



Types of Ground Floor 

Solid Floor are formed such that the 
underside of the floor is in continuous 
contact with and is supported by the 
Ground.

Suspended floors are formed such 
that the structural elements of the 
floor span between supports, not 
relying on the ground for support of 
the floor structures. This may result in 
the creation of a void beneath the 
floor and the ground.



Functional requirements of Ground Floors

Structural Stability 

Thermal Insulation

Exclusion of ground water 
and contaminants

Durability 



Solid Floor Construction

Term used to describe ground supported floors 
where all design options adopt the same 
approach to construction of layered elements. 
The Main Load-supporting element is the floor 
slab which would normally take the form of a 
layer of mass concrete cast in-situ to the 
desired level. Where ground bearing capacity is 
low, additional reinforcement bars and mesh 
can be added to the slab to increase the 
loadbearing capacity of the slab. 



Thermal Insulation





Typical details  Beam and Block 
Suspended Floor



Options for Level Access 
Threshold details.

Approved Document Part M





Introduction

Cheap and easy to construct
It can adapt to the site perfectly
Ground preparation is much reduced
It is the solution for level floors, but also can do for ground floors

23

Legislation applicable:
• Building Regulations, Document A
• Eurocode 5 span tables for solid timber members in floors, 

ceilings and roofs for dwellings. 4th edition (2014) (Parts 1 to 7)
• BS EN 1995-1-1:2004+A2:2014:2019 UK National Annex to 

Eurocode 5. Design of Timber Structures
• PD 6693-1:2019 Recommendations for the design of timber 

structures to Eurocode 5: Design of timber structures. General -
common rules and rules for building

• BS 8103-3:2009 Structural design of low-rise buildings. Code of 
practice for timber floors and roofs for housing



Level floors
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Built-in joists

Building in joists is acceptable provided that:

•Not a party wall (would affect acoustic insulation)
•Joists accurately cut to length (supported by the full width of the blockwork)
•Masonry accurately cut to allow an even mortar joint (of between 10mm and 
15mm) all the way around the sides and tops of the joist. 
•Mortar joint is to be struck or recessed to allow a bead of silicon mastic 
between the blockwork and the joist
•Blockwork is built level
•Silicon mastic bead installed after both the joists and the masonry are 
reasonably dry



Level floors

Built-in joists



Level floors

With joist hangers



Level floors

27

With joist hangers

Typical joist hangers Restraint type hanger



Ground floors

Also known as hollow floors or floating timber floors
It can be uneven ground, little ground preparation needed
Use of sleeper walls over strip foundations or slab.
Need of ventilation



Ground floors
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Ground floors

Problem:
Insulation is not continuous.
How can we solve it?



Ground floors. Use of bearers

This wall is supporting the bearers
Ventilation is in the other direction 



Ground floors. Use of bearers
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Ventilation



Ground floors. Use of bearers



Permissible 
clear spans

BS 8103-3

Timber class 
C16

No partitions



Permissible 
clear spans

BS 8103-3

Timber class 
C24

No partitions



Permissible 
clear spans

BS 8103-3

Timber class 
C16

Lightweight 
Partitions



Permissible 
clear spans

BS 8103-3

Timber class 
C24

Lightweight 
partitions



Partitions
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When a non-bearing partition is parallel to the joist span, there are 
different solutions:



Partitions
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When a non-bearing partition is parallel to the joist span, there are 
different solutions:



Partitions
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When a non-bearing partition is parallel to the joist span, there are 
different solutions:



Strutting
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Insulation support
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Insulation support
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Timber flooring
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Subfloor should always be dry, flat and level
Leave expansion gap in all perimeter (at least 15mm)
Advisable to fit a DPM over cementicious sub-floors
Use of foam underlay (without DPM) on top of wooden 
sub-floors
Fitting can be gluing or secret nailing
• Gluing

Solid subfloor (concrete or timber board)
Use of flexible flooring adhesive
Spread adhesive with a notched trowel (around 1m2) and 
put, place the flooring planks and push them together

• Secret nailing
Ideal with wooden subfloor
Flooring planks should be perpendicular to the subfloor
Place a nail gun over the edge of the plank where the 
tongue is found and push the nail at a 45 degree angle



Timber flooring
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Timber flooring
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Solid blocks



Timber flooring
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Tongue and groove

Fitting very similar to a jigsaw puzzle
Planks can installed glued down or floating
For a more secure fitting, they can be either:
- glued together
- held together with nails or screws
Easy solution to install
Repair can be difficult when glued or nailed



Timber flooring
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Click

The protruding piece ‘clicks’ and locks into place
Easier to install
Eliminates nails and glue
Easy to replace
Requires a solid subfloor underneath as it can only be fitted as floating



Comparative Study: Ground Floors

Option Advantages Disadvantages When to use

Solid Concrete • Cheap
• Familiar Technology
• Easy detailing to insulate and 

resist moisture
• Good loadbearing 

performance

• Wet operation slows 
construction

• Several operations involved 
• Expensive when dealing 

with deep voids

• Most common form of ground
floor

• Used on relatively level sites 
with traditional foundation 
design

Suspended Timber • Resilient floor form
• Can cope with sloping sites 

and deep floor voids

• Potential problems of decay 
if subject to moisture

• Expensive 
• Limited loadbearing capacity

• Rarely used in modern house 
building

• Sometimes adopted for high-
quality projects

Beam and Block • Cheap
• Fast
• Good loadbearing capacity
• Copes with sloping sites and 

deep voids

• More expensive than solid 
floor construction on level 
sites with small voids

• Becoming very common in 
house building

• Particularly appropriate for 
sloping sites with poor ground 
conditions and sites involving 
deep sub-floor voids
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CHARACTERISTICS

• Having a pitch below 10 0
• Continuous covering
• Asphalt, fibre glass = 1:80   12mm/m
• Built up 3-layer felt, ruberoid felt = 1:60   17mm/m
• Minimum falls – if more than one fall (creating a 

valley) then the fall should be doubled
•



Cold Deck roof

Structural elements are 
not protected 
Ventilation is required 
above the insulation
Not recommended today
Banned in Scotland

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjMlK2K177YAhXoDsAKHYmUDL4QjRwIBw&url=http%3A%2F%2Fwww.wetnwarm-energy.co.uk%2Fflat-roof-insulation%2F&psig=AOvVaw2BT--bx_abAQOQkuxYpjEZ&ust=1515166576115199


Warm Deck roof

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwii08-O1L7YAhVpDcAKHeFIAuQQjRwIBw&url=http%3A%2F%2Fwww.greenspec.co.uk%2Fbuilding-design%2Ftimber-flat-roof-insulation%2F&psig=AOvVaw2BT--bx_abAQOQkuxYpjEZ&ust=1515166576115199


Inverted (upside down) roof

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwigwavo2L7YAhXCBsAKHeN-D0EQjRwIBw&url=http%3A%2F%2Fwww.greenspec.co.uk%2Fbuilding-design%2Fconcrete-flat-roof-insulation%2F&psig=AOvVaw1jJU75AP3PTLyu1o8jg48G&ust=1515168537041188


Creating the slope on a timber flat roof

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisjZG32r7YAhUiLMAKHeXkBYUQjRwIBw&url=https%3A%2F%2Fwww.slideshare.net%2Fkevinporter40%2Fconstruction-u101-ppt4&psig=AOvVaw1v5JYSwuVqw6cU5kxTZ1vT&ust=1515168775616295


• Abutment details:
• Twice weathered Concrete Coping
• DPC below coping
• Cavity tray
• Weep holes @ 1m c-c
• 50mm angle fillet
• Code 3 lead flashing built into 

mortar joint
• Lead upstand flashing
• 3-layer felt dressed up masonry
• Screed to concrete roof @ 1:60 

minimum fall

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiwncO24r7YAhUsJsAKHTEeATgQjRwIBw&url=http%3A%2F%2Fnhbccampaigns.co.uk%2Flandingpages%2Ftechzone%2Fprevious_versions%2F2010%2FPart6%2Fsection1%2Fdefault.htm&psig=AOvVaw37mzljQAoVCXWvKFehrZGA&ust=1515170836305206


Building Regulations. Part H 

• Water should drain to one or two edges

• There must be a slope of 1:80

• Waterproofing should extend up the adjacent walls at least 
150mm from the roof surface

• Cold roofs must have ventilation

• Warm roofs must have a vapour control layer bonded to the deck

• Roofs must be wind resistant and strong enough to walk on





PITCHED ROOFS

Considerations:
 Span
 Materials
 Strength
 Durability
 Moisture resistance
 Fire resistance
 Stability
 Insulation



Monopitch

PITCHED ROOFS

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjjmY340PLXAhVBBsAKHay5BhwQjRwIBw&url=http://www.archiexpo.com/prod/riko-hise/product-60433-1022691.html&psig=AOvVaw09zj9TqCfMT01mNONDq1Lp&ust=1512554791756629
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwimnLSa1PLXAhWqI8AKHT_iBA8QjRwIBw&url=https://commons.wikimedia.org/wiki/File:Pultowa_trecha.png&psig=AOvVaw1I9QR4tKGkP1fw20ZI09mT&ust=1512555935628008


Duopitch = couple roof

PITCHED ROOFS
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjLtuaN1PLXAhVjGsAKHXIvBhEQjRwIBw&url=http://oszczedzanie.info.pl/blog/proste-formy-w-architekturze-budowa-domu-i-duza-oszczednosc-pieniedzy/&psig=AOvVaw1I9QR4tKGkP1fw20ZI09mT&ust=1512555935628008


Couple roof – maximum span 3.5m 

PITCHED ROOFS
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Collar roofs –
Maximum 
Spans up to 
4.5m

PITCHED ROOFS

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibtLeb2PLXAhUqJsAKHfo4CxMQjRwIBw&url=http://www.trobadaalpirineu.com/work-placement-report&psig=AOvVaw3sUHUk6yTGHlXhBRgKq5MA&ust=1512556966024587


Close Couple roof – maximum span 5.5m 

PITCHED ROOFS

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgorOG1fLXAhUKLMAKHcVxBBkQjRwIBw&url=https://fet.uwe.ac.uk/conweb/house_ages/elements/section5.htm&psig=AOvVaw3fC53PnSPpcAXYFKd1C7A4&ust=1512556136998290


Purlin roof – Spans up to 8m

PITCHED ROOFS



Hipped roof

PITCHED ROOFS
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi5kdjq2vLXAhVMGsAKHXU0AhkQjRwIBw&url=https://www.carpentry-pro-framer.com/hip-roof-framing.html&psig=AOvVaw3_2ldeLt_aK9ef0-fyffTI&ust=1512557729751593


Pyramid roof

PITCHED ROOFS
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOg4aN2_LXAhVsL8AKHWuUDhkQjRwIBw&url=https://www.carpentry-pro-framer.com/pyramid-roof-framing.html&psig=AOvVaw0tH8M6POeZGEMhP4koQqRH&ust=1512557787531689


Gablet roof

PITCHED ROOFS
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Half hip roof

PITCHED ROOFS
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Gambrel roof

PITCHED ROOFS
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Mansard roof

PITCHED ROOFS
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Butterfly roof

PITCHED ROOFS
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WALL PLATES

• Provide the bearing and 
fixing medium for various 
roof members

• Distribution of loads evenly 
over the wall

• Bedded in cement mortar on 
top of load-bearing walls



WALL PLATES

Heavy/light restrain straps

- Heavy for lateral restrain
- Light for vertical loads



WALL PLATES

Simpson clip



Heavy timber roof trusses
Can cover 10-15m span
Support between 1 and 3 purlins (depending on the rafter 
length) and a ridge beam.
In turn these support the common rafters

Ridge
Purlins

Rafters

TRUSSES

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj0ppi8loTYAhUDLsAKHaoHDKQQjRwIBw&url=https://en.wikipedia.org/wiki/Timber_roof_truss&psig=AOvVaw3LK1amWdGqER-f1bEN8hLB&ust=1513157464567362


Advantages

 Large spans
 Less need for intermediate load-bearing internal walls
 Faster construction
 Constructed in factory conditions – quality control
 Economic use of material – minimal waste
 Reduced skills required

TRUSSES



Disadvantages

 Design based upon span, loading of covering, wind 
loading and snow/rain loads – cannot be adapted if 
changes are made to any of the above
 Little or no loft storage space
 Internal partitions cannot be built until the roof has 
been loaded by the covering
 Trusses must be plumb and spaced evenly and fixed 
correctly
 Binders and braces are vital
 Delivery, handling and storage  can affect their 
performance

TRUSSES



TRUSSES



How does a king post truss work?

TRUSSES



How does a king post truss work?

TRUSSES



TRUSSES
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Factory 
assembled
Gang-nail plates 

TRUSSES
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King Post Truss
Bolted steel plates rather than traditional timber-frame joints

TRUSSES
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Queen Post Truss

TRUSSES
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Crown Post Truss

TRUSSES
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TRUSSES
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Consider what type of roof 
the image shows.
List and name the elements 
numbered 1 - 10

EXERCISE
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Considering this picture, design your own truss replacing 
as many elements as possible by cables.

EXERCISE



Design two different solutions for the joints A, B and C, 
one traditional and one with plates.

EXERCISE



TERMINOLOGY



TERMINOLOGY





Flush eaves

PITCHED ROOF EAVES
CLOSED EAVES
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Soffit eaves

PITCHED ROOF EAVES
CLOSED EAVES

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp49ahn4TYAhWTF8AKHTgLD7cQjRwIBw&url=https://fet.uwe.ac.uk/conweb/house_ages/elements/section5.htm&psig=AOvVaw0Kz_8YvDunZ4X0rV-jKRqT&ust=1513160153608180


Soffit eaves

PITCHED ROOF EAVES
CLOSED EAVES



PITCHED ROOF EAVES
OPEN EAVES
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ROOF COVER

Where do we put insulation?



ROOF COVER

Potential thermal bridge
Another insulation layer is required



should be of the following species: 
a)British-grown

• larch
• British pine
• British spruce 

b)imported: 
• redwood
• whitewood
• spruce-pine-fir (USA, Canada)
• southern pine (USA)

Timber battens and counterbattens
(BS 5534:2014+A2:2018)



Minimum timber batten sizes

Timber battens and counterbattens
(BS 5534:2014+A2:2018)



Roof materials

Slate shingles
- Long lasting (up to 150 years)
- Fire resistant
- Low water absorption
- Relatively heavy roof
- Common large size 600x300mm
- Quality determined by thickness

- Best: 4mm thick
- Medium strong: 5mm
- Heavy: 6mm
- Extra heavy: 9mm



Natural slate shingles: 
• Pitches from 200 to 450

• Every slate double nailed 
(head or centre fixed)

• Staggered joints 
• Half slates traditionally at 

verges
• The larger the slate, the 

lower the roof and the 
greater head lap required

• Weather conditions also 
affects 

• (see BS 5534:2014+A2:2018)
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Heap lap (mm)



Heap lap (mm)



Roof materials

Clay
- Long lasting (less than slate)
- Fire resistant
- More porous
- Many shapes (flat or curved)



Plain clay tiles 
35 0- 50 0 Pitch

Plain clay tiles Hooked 
over battens and nailed 
every course
Staggered joints
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Historic clay 
Roman  tiles 
15 0- 20 0 Pitch
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Roof tile materials

Concrete
- Most common type in the UK
- Much stronger
- Can support weather conditions 

much better (wind, rain)
- Fire resistance
- Cheaper



With a bigger angle, concrete tiles 
hooked over battens
Nailed every 4th row
Straight joints or staggered 

Just interlocking concrete tiles
At pitches lower than 12.50

ROOF COVER
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Single lap, flat tiles



Double lap, flat tiles



Double lap, flat tiles



Side laps



EMPRESS 26 x 16 VISCOUNTESS 18 x 9

PRINCESS 24 x 14 WIDE LADY 16 x 10

DUCHESS 24 x 12 BROAD LADY 16 x 9

SMALL 
DUCHESS 22 x 12 LADY 16 x 8

MARCHIONESS 22 x 11 WIDE HEADER 14 x 12

BROAD 
COUNTESS 20 x 12 HEADER 14 x 10

COUNTESS 20 x 10 SMALL LADY 14 x 8

SMALL 
COUNTESS 18 x 10 NARROW LADY 14 x 7

TRADITIONAL SLATES
SIZE IN INCHES - LENGTH x WIDTH



Rosemary Clay Classic Smooth



Double Roman Concrete Interlocking



Concrete Profiled 



Renown Concrete



Were asbestos!
Nailed as natural slate 
but additional copper 
disc rivets are 
required  

Fibre cement slates 
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Western Red Cedar or Sweet Chestnut
Timber shingles 
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Stone tiles with 
diminished courses
Traditionally hooked over 
battens with dry oak pegs

Stone tiles 



Detailing and supplementary guidance from manufacturers.

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj3toDjsr7YAhWpLsAKHT8iD_YQjRwIBw&url=https://www.roofingsuperstore.co.uk/product/redland-rosemary-clay-classic-rh-verge-tile-light-mixed-brindle.html&psig=AOvVaw2IpNuzbBw5HGfFINa5gchU&ust=1515158310946440


Profile sheets
Corrugated steel (iron)
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Profile sheets
Box section – plain  & Insulated
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Profile sheets
Standing Seam

https://www.euroclad.com/roofs/vieo-roof-profile/

https://www.euroclad.com/roofs/vieo-roof-profile/


Profile sheets
Plastic, steel or composite replicating tiles or slates
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Thatch - Long straw or reed
depending upon exposure and location
Steeper pitch for reed thatch
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Solar roofing tiles
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Exercise

Design the following joints:
- Valley
- Hip
- Encounter with a chimney







Minimum gutter valley width (BS 5534:2014+A2:2018)





Introduction 
Insulation products have developed significantly with 
technological advances.

Legislation has acted as the catalyst for development, from 
the basic requirements under the Building Regulations Part 
L, to compliance with government carbon reduction targets, 
driven through advanced programmes such as the Code for 
Sustainable Homes and BREEAM. 

Specification of insulation products is often based upon the 
minimum requirement of the Building Regulations AD 
(Approved Document) Part L and their relationship with 
manufacturers performance data, and it has been 
suggested that legislation is driving the production of a 
range of products that 'just work', presenting little apparent 
difference between them. 



In order to specify insulation correctly however, 
the specifier needs to understand the reasons 
why it works, and apply the correct technology 
to any given construction detail.

In understanding more fully the processes that 
make insulation work, and indeed the factors 
that stop it from working, specifiers will be in a 
far stronger position to specify the correct 
material for the correct application. 

The installed performance of an insulation 
product is reliant upon not only performance 
characteristics and the adherence of 
contractors to manufacturers and general best 
practice workmanship requirements, but also 
the suitability of the insulant specified to its 
installed location. 



Heat Transfer

• How insulation works 
• Insulation products are designed to 

frustrate the transfer of heat across 
the material itself. There are three 
methods of heat transfer: radiation, 
conduction and convection. 

Heat transfer mechanisms include: 
• Radiation. 
• Convection. 
• Conduction. 



Radiation
Any object whose temperature is higher 
than the surfaces that surround it will 
lose energy as a net radiant exchange.

Radiant heat can only travel in straight 
lines. Introduce a solid object between 
points A and B, and they will no longer 
directly exchange radiant heat.

Radiation is the only heat transfer 
mechanism that crosses vacuums.



Conduction
Conduction is reliant upon physical 
contact. 

If there is no contact, conduction cannot 
take place.

Contact between two substances of 
different temperature results in a heat 
exchange from the higher temperature 
to the lower temperature substance.

The greater the temperature
differential, the faster the heat 
exchange. 



Convection
Convection is the transfer of energy via fluids (gases and liquids).

It is this method that plays the greatest role in the liberation and transfer of heat in buildings.

The most common propagation of this effect is from solid to gas, i.e. object to air, and then back again, 
typically as the air meets with the external building fabric. 



Performance
Insulation materials limit the flow of energy (heat) between two bodies that are not at the same temperature. 

Greater insulation performance is directly attributable to the thermal conductivity of the insulant. That is, the 
rate at which a fixed amount of energy transfers across a known thickness of the material. 

The direct inverse (reciprocal) of this measure is the material's thermal resistance, which measures the 
material's ability to resist the transfer of heat. 



Thermal conductivity

Thermal conductivity, often referred to as the 'K' or 'λ' (lambda) value, is a constant for any given 
material, and is measured in W/mK (watts per kelvin meter).

The higher the λ value, the better the thermal conductivity.

Good insulators will have as low a value as possible.

Steel and concrete have very high thermal conductivity and therefore very low thermal resistance. 
This makes them poor insulators. 



Thermal resistance

Thermal resistance, referred to as the 'R' value of a material, is a product of thermal conductivity and 
thickness.

The R-value is calculated from the thickness of the material divided by its thermal conductivity and 
expressed in the units m2K/W (square metre kelvins per watt).

The greater the material thickness, the greater the thermal resistance. 



U-value

In construction terms, while a U-value may be calculated and attributed to a single thickness of any 
material, it is more usual to calculate it as a product resulting from the assembly of different materials in 
any given form of construction.

It is a measure of the transmission of heat through a pre-determined area of the building fabric — this 
being 1 sq. m. 

The unit measurements are therefore W/m2K (watts per square metre kelvin) and describe the heat 
transfer, in watts, through a square metre of a building element (such as a wall, floor or roof). This is used 
to calculate the heat transfer, or loss, through the building fabric.

For example, if a wall had a U-value of 1 W/m2K — with a temperature differential of 10°, there would be 
a heat loss of 10 watts for every square metre of wall area. 



Typical values 
U-values are measured in watts per square metre per degree Kelvin (W/m²K).

For example, a double glazed window with a U-value of 2.8, for every degree difference in temperature 
between the inside and outside of the window, 2.8 watts will be transmitted every square metre.

A range of U-values are indicated below for the purposes of comparison only: 
Solid brick wall: 2 W/m²K. 
Cavity wall with no insulation: 1.5 W/m²K. 
Insulated wall: 0.18 W/m²K. 
Single glazing: 4.8 to 5.8 W/m²K. 
Double glazing: 1.2 to 3.7 W/m²K depending on type. 
Triple glazing below: 1 W/m²K. 
Solid timber door: 3 W/m²K. 





Part L of the Building Regulations (Conservation of fuel and power) now prevents certain forms of 
construction by setting limiting standards (i.e. maximum U-values) for building elements.

It should be noted however that these are maximum permitted values, the specification for the 
notional domestic building referred to in Part L1A has considerably lower values, for example: 

External wall: 0.18 W/m²K. 
Floor: 0.13 W/m²K. 
Roofs: 0.13 W/m²K. 
Windows, roof windows, glazed rooflights and glazed doors: 1.4 W/m²K. 



Calculation 
The U value of an element (in W/m²K) can be calculated from sum of the thermal resistances (R-
values in m²K/W) of the layers that make up the element plus its inside and outside surface 
thermal resistances (Ri and Ro). 

U-value = 1 / (ΣR + Ri + Ro) 

Where the thermal resistance of the layers of the element R = the thickness of each layer / the 
thermal conductivity of that layer (its k-value or lambda value (λ) in W/mK). 













Types of Insulation
Thermal insulation materials have a low thermal conductivity which serves to limit the flow of heat 
energy between one side of the insulation and the other.

In the build environment, thermal insulation is typically used to reduce the passage of heat between 
the inside of a building and the outside. 

There are many different types of insulation, which vary in terms of colour, surface finish texture, core 
composition and performance. Very broadly however, they tend to be open cell or closed cell. 



Open cell insulation allows the passage of air through air pockets, but the 
route is so complex that effectively, no air will pass from one side to the other, 
and so heat transfer by convection is prevented.

Closed cell insulation is formed by bubbles of gas whose thermal conductivity
is very low. 



Blanket insulation (also called matting 
insulation) 
This is generally the easiest to install and is 
commonly used as roof insulation. It typically 
comes in foil-backed rolls which can be placed 
between joists or rafters, and may be held in 
place by timber battens attached to and 
across the joists or rafters. 

It is usually made of mineral or glass wool but 
can also be made from plastic fibres, and 
natural fibres such as cotton and sheep’s 
wool. The depth of blanket-style insulation 
varies depending on the exact composition 
and the performance required, but it is 
typically in the range of 100-200 mm. 



Mineral wool 
Mineral wool generally refers to fibre materials that are formed by spinning or drawing molten 
minerals. It can be manufactured in various thicknesses and widths and is often supplied in rolls. 

Sheep’s wool 
This type of insulation has the benefit of being 'sustainable', and offers an effective alternative to other 
synthetic types of insulation. It is increasingly being used between roof beams, under floors and in 
solid walls.  It is often treated to make it more fire and insect resistant. 

Glass wool 
This type of insulating material consists of glass fibres arranged using a binder into a wool-like texture. 
Glass wool can be produced in a variety of ways, such as in rolls, slabs, applied in place, or sprayed. 



Foam boards 
These are rigid panels of insulation which are cut and fitted in place.

Most commonly they are made from polystyrene, polyisocyanurate, and polyurethane, and may be 
fitted to a depth of around 175 mm. They are used predominantly where there is weight that 
needs support, i.e. under a floor or in a loft.

The benefits of foam boards are that they are durable and can also provide acoustic insulation. 



Radiant barriers 
These inhibit heat transfer by 
thermal radiation. They are capable 
of being stapled to the underside of 
rafters.

They are more effective in hot 
climates, where reduced heat gain 
may allow for smaller air 
conditioning systems.

In cool climates, installing more 
thermal insulation it is usually more 
cost effective. The thickness of a 
radiant barrier is usually between 3-
5 mm. 



Blown-in insulation
This involves mineral fibres being 
blown into a void in the space that 
needs insulating. Although requiring 
specialist equipment, it is quick to 
install and can be effective for spaces 
with limited access, such as gaps 
between roof joists or cavity walls.

The most common materials that are 
used include cellulose, fibre glass 
and mineral rock wool. 



Spray foam insulation
Typically, spray foam is formed of 
polyurethane and is sprayed as a liquid 
which gradually expands to up to 100 
times its original volume.

Once set, it creates an effective thermal 
and noise insulating layer.

Slow-curing foams can be used for cavity 
walls as they will flow around any 
obstructions before hardening. As spray 
foam can produce dangerous fumes and 
damage the structural integrity of the 
building if applied incorrectly, professional 
installation is recommended. 



Summary Week 4:

Assessment 2
Ground Floors
Upper Floors
Roof Construction
Thermal Performance
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