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[bookmark: _Toc196652818]Introduction
Offsite construction (OSC) has existed for centuries, with the earliest recorded example in  1624; houses were prepared in England and sent to the fishing village of Cape Ann Boafo et al (2016).    OSC has been described and defined in many ways but it can be broadly defined as—“manufacturing buildings or functional elements of buildings in a factory to be transported and erected onsite” Ginigaddara et al. (2022)
OSC can be divided according to the degree of the off-site work undertaken Hwang et al (2018), and the four main categories are:
1. Panelised
2. Volumetric
3. Hybrid
4. Sub-assemblies and components
[bookmark: _Toc196652819]Panelised OSC
Panelised OSC consists of two-dimensional panels and frames assembled offsite in a factory which are sized for transportation and then delivered to construction sites for assembly to form a structure or building Lin, T. et al. (2022).  In residential properties they usually consist of wall, floor and roofing panels which can be either open or closed.  Closed panels incorporate elements such as lining materials, cladding or insulation, etc. whereas open panels have such elements fitted in situ on site Lin, T. et al. (2022). SIPs are a form of closed panel OSC and “are pre-manufactured sheathed panels which combine structure and insulation into one building component” Harris, J. et al. (2019). Harris, J. et al. (2019).  This enables higher quality, increased thermal efficiency and a greater level of structural support Porteous and Kermani (2013).
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Figure 1panelised systems
[bookmark: _Toc196652820]Volumetric OSC
Volumetric OSC consists of completed fully enclosed modular units, complete with all finishes and fittings.  They can be produced in a factory where the majority of project work can be done offsite, cutting the time necessary for on-site building to a bare minimum Lebza (2022).  
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Figure 23D Volumetric  Lebza (2022)
[bookmark: _Toc196652821]Hybrid OSC
Hybrid OSC uses a mixture of construction types. It can be a combination of both traditional and modular construction together i.e, a building can be partially built from traditional construction and partially from modular Gharehbaghi (2017) or they can combine panel and modular prefabrication systems to construct a whole building Boafo et al (2016).  
[image: ]
Figure 3 Hybrid structure–First Light House: completely installed building (a) and installation (b) Boafo et al (2016).  

[bookmark: _Toc196652822]Sub-assemblies and components OSC
Sub-assemblies and components OSC are the most basic typology of OSC and involve the most amount of work on site.  Components are common in many buildings regardless of whether they have been built traditionally or offsite.   OSC components and sub-assemblies can be defined as: “Factory produced items which are not considered under full systems; yet become parts of the structure.” Ginigaddara et al (2019).  They include things like stairs, doors, windows, I joists and steel elements.
[bookmark: _Toc196652823]Traditional construction 
Swansea is in category 4 exposure zone the site will be subject to wind driven rain in excess of 100 litres/m2 per spell.  The buildings outer leaf will be of brick or block and will require a minimum 50mm clear cavity.  The worst acceptable fabric performance values for walls in Wales is 0.18 W/(m2 K) according to Approved document L.  This can be achieved with 100mm of KOOLTHERM K108 and an Inner Leaf BLOCKWORK (k-value = 0.42 W/mK) which will achieve a value of 0.16 W/(m2 K).  The total thickness of construction will be 352.5mm and if we include a 25mm service void and 12.5 mm plaster board the total overall wall section will be 390mm.
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Figure 4Brick and block eaves detail
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Figure 5 Brick and block floor joist detail
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Figure 6 Brick and block window sill detail
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Figure 7 Brick and block lintel detail
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Figure 8 brick and block jab detail
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Figure 9 brick and block foundation detail
[bookmark: _Toc196652824]Twin timber frame construction
Timber Twin frame construction with an outer masonry leaf will still require a 50mm clear cavity. The timber stud will need to be need to 195mm and filled with Supafil® Frame 195mm to achieve a u value of 0.15 W/(m2K).  The total section thickness will be 394mm (includes 102.5mm brick, 50mm cavity, 12.5mm plasterboard, 9mm OSB and 25mm service void).
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Figure 10 Timber frame eaves detail
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Figure 11 Timber frame timber floor detail
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Figure 12 timber frame jab detail
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Figure 13 timber frame sill detail[image: Diagram of a diagram of a windproof membrane
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Figure 14 timber frame lintel detail
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Figure 15 timber frame foundation detail
[bookmark: _Toc196652825]SIPs Construction
The SIP will still require the 50mm cavity and the use of Kingspan TEK® 172 (172mm width) to achieve a U value of 0.14 W/(m2K).  The overall wall thickness will be with the service void and plasterboard 362mm.  
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Figure 16 SIP eaves detail
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Figure 17 SIPs first floor detail
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Figure 18 SIPS lintel detail
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Figure 19 SIPs sill detail
[image: A drawing of a window

AI-generated content may be incorrect.]
Figure 20 SIPs jab detail
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Figure 21 SIPs Foundation detail
[bookmark: _Toc196652826]Recommendation 
In a modern building airtightness is integral to achieving real life U values along with a continuous layer of well installed insulation.  The problem with traditional masonry construction is that the insulation layer and the wind tightness layer are within the cavity and are punctured at multiple points by the cavity ties.  For every square metre there are 2.5 ties, each one of those ties has to be taped to achieve good airtightness.  It is essential that rigid insulation is kept clean (free of dust, water or mortar) for the tape to adhere and accurately cut which is challenging on a live construction site.   It is also essential that the insulation is close to the inner leaf and needs holding in place by clips on the cavity ties but that can only happen if a cavity tie is present and this is not always possible.  Is difficult to minimize the gap between the insulation layer and other elements of the building such as the windows, doors, roof void, etc. This can then lead to bypass of the insulation rendering it useless.  Traditional construction can also be adversely impacted by weather with can slow construction.  I would therefore opt for one of the other methods over traditional construction.  I would chose the SIPs or twin wall timber frame because it is capable of achieving a better U value of 0.14 W/(m2K) but with a reduced overall thickness of 362mm, which compares to 396mm  and 0.15 W/(m2K) for the twin wall timber frame. 
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Figure 22 U value calculation Brick and block


Figure 23 SIPs U value data sheet


Figure 24 Twin wall timber frame U value calculation 
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u value 2.pdf
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Section 4

Table 4.1 Limiting U-values for new or replacement elements in new and
existing buildings; and air permeability for new buildings
Element type New buildings: Existing Buildings: New and replacement
maximum U-value' elements in existing buildings: maximum

W/(mZ2.K) or air U-value! W/(m2.K)
permeability Buildings that are  All other buildings

essentially
domestic in
character

Roof (flat roof)? 0.2 0.15 0.18
Roof (pitched roof — 0.2 0.15 0.18
insulation at rafter
level)?
Roof (pitched roof — 0.2 0.15 0.15
insulation at ceiling
level)
Wall?1 0.26 0.21 0.26
Floor312 0.22 0.18 0.22
Swimming pool 0.25 0.25 0.25
basin*
Windows®89 1.6 1.4 or Window 1.8

Energy Rating band’

B

Roof windows, 1.8 1.8 1.8
curtain walling
Rooflights° 2.2 2.2 2.2
Pedestrian doors 1.8 1.8 1.8
(including glazed
doors)
Vehicle access and 1.3 1.5 1.5

similar large doors

High-usage entrance 3.0 3.5 3.5
doors
Roof ventilators (inc. 3.0 3.5 3.5

WELSH GOVERNMENT
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Copyright Welsh Government
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kts-tek-datasheet-01.01.pdf
7 Kingspan
' TS Timber Solutions SIPs build system

. ®: .
Kingspan TEK® Plus Kingspan TEK® is our structural insulated panels

(SIPs) building system. It's manufactured in

a quality-controlled factory to a design that
matches your architectural plans. By choosing
the Kingspan TEK® building system, you

can achieve thermal performance levels as
demanding as those required by the Passivhaus

standard.

COMPONENTS ASSEMBLED OFFSITE, TO
HELP SPEED UP THE ON-SITE BUILD OF
YOUR FRAME

Did you know Kingspan TEK® can also be used
to create roofs? Which means you can combine
a Kingspan TEK® roof with our Kingspan ULTIMA
external wall system. It is also recognised by
major building warranty providers and is
certified by the BBA.

o U-values that improve on the building regulations ° Quality assured with offsite construction
notional building requirements
° Manufactured in two thicknesses, 142mm and 172mm

(V)

Potential whole-house airtightness levels of 0.3 to 3

° Designed to help reduce thermal bridging
Components assembled offsite, to help speed up the
on-site build of your frame ° Design flexibility — for modern-day open-plan living

(V)

TEK® 142 TEK® 172 TEK® Plus TEK® Passiv

U-value (W/m?2K) (assuming brickwork cladding)

0.18 0.14 0.13 0.09 to 0.1

Potential whole-house airtightness range (m*/(h.m?) @ 50 Pa)

0.3t03 0.3t03 0.3t03 0.3t0 3

Kingspan TEK® panel thickness (mm)

142 172 142 142

Complete Wall, achieving 30 minute fire resistance (assuming brickwork cladding) (mm)
345 375 370 Project specific

BBA Certified (Applies to Kingspan TEK® panel only)

<
<
<
<





Contact details

Head Office
Kingspan Timber Solutions
Eltisley Road, Great Gransden, Sandy SG19 3AR

T: 01767 676400
E: info@kingspantimbersolutions.co.uk
www.kingspantimbersolutions.co.uk

(] ;[
[=]

Kingspan Timber Solutions Ltd reserves the right to amend product specifications without prior notice. The timber
building systems shown in this document are generic representations of the products we offer - actual configurations
are developed on a project basis. The information and technical details etc. included in this literature are given in good
faith and apply to uses described. Recommendations for use should be verified for suitability and compliance with
actual requirements, specifications and any applicable laws and regulations. For project applications or conditions

of use, Kingspan Timber Solutions offers a Technical Advisory Service, the advice of which should be sought when
considering the suitability of a Kingspan timber building system for any project.

To ensure you are viewing the most recent and accurate product information, please scan the QR code directly above.

Kingspan ®, Kingspan TEK ®, Kooltherm ®, and the Lion Device are Registered Trademarks of the Kingspan Group plc
in the UK, Ireland and other countries. All rights reserved.

Registered in England & Wales: No. 04911159. Registered Office: Eltisley Road,
Great Gransden, Bedfordshire SG19 3AR, UK. VAT GB354 7363 82

Version 01.01]10/2024
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U-value-Calculation timber frame.pdf
U-value Calculation Method: BS EN ISO 6946
Calculation Date: Apr 27, 2025

Timber Frame Wall (I'Stud), Project: Miss A Client

U-value Calculation

Project Name - Miss A Client
Construction Type - New Build
Low-rise Dwelling

Country - Wales

U-value Result:

0.15 W/m2K

Layer d(mm) A layer A bridge Fraction Description

0.130 RSI

1 12.50 0.190 _ - Plasterboard - Standard Wallboard

2 25.00 R:- 0.18 0.13 11.8% Unventilated service void/battens

3 0.00 0.000 . - Standard VCL

4 0.00 0.000 _ - Supafil® Veil

5 45.00 0.033 0.13 8.8% Supafil® Frame / Flange

6 105.00 0.033 0.13 1.7% Supafil® Frame / Web

7 4500 0033 13 8.8%  Supafil® Frame / Flange

8 9.00 0.130 _ - OSB sheathing board

9 0.00 0.000 _ - TF200 Thermo Breather Membrane

10 50.00 R:0.77 R - Cavity Unventilated (low e)

1 102.50 0.770 B - Facing Brickwork
0.040 RSE

39400

Total Thermal Resistance: Upper limit: 7.013 Lower limit: ©.349 Average: ©.681

U-value-corrections: U-value (rounded):

HElE 0.15 W/m?K

Knauf Insulation is constantly seeking ways to improve its products and services. Whilst every effort is made to ensure accuracy of the
above calculation, please note that the specifications, design and production of products are subject to change. The calculation
provided has been created by the user using a web based tool as such Knauf Insulation does not give any warranty or representation
whatsoever in connection with or assume liability for the accuracy, timeliness, reliability or completeness of the calculation. Knauf
Insulation accepts no liability for errors or omissions in the input data or errors resulting from any inaccuracy of input data. In no
event shall Knauf Insulation be liable for any losses or damages arising out of or in connection with use of the calculation.

Calculated by User, online
PO Box 10, Stafford Road, St Helens, Merseyside, WA10 3NS
Tel: 01744 766 666 Email: technical.uk@knaufinsulation.co.uk Web: www.knaufinsulation.co.uk






