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Typical constructions and U-values

Figure 1

Kingspan TEK® Building System walls with 
102.5 mm brickwork outer leaf

Assumptions
The U-values in the tables that follow have been calculated 
using the method detailed in BS EN ISO 6946: 2017 (Building 
components and building elements. Thermal resistance and 
thermal transmittance. Calculation methods) and using 
the conventions set out in BR 443 (Conventions for U-value 
calculations).

The U-values in the tables that follow are valid for the 
constructions shown in the details immediately above. 
Unless otherwise stated, the U-values quoted are based on 
an internal construction comprising a 3 mm plaster skim on 
12.5 mm plasterboard fixed to 50 x 25 mm softwood timber 
battens. The external finishes are as specified in the examples 
themselves.

NB For calculations which do not feature additional internal insulation, a 4% bridging 
factor has been assumed for walls and 1% for pitched roofs. The thermal conductivity of 
the timber has been assumed at 0.12 W/mK.

NB Calculations assume that the use of a foil faced breather membrane yields an 
airspace thermal resistance of 0.54 m2K/W.

NB For the purposes of these calculations the standard of workmanship has been 
assumed good and therefore the correction factor for air gaps has been ignored.

NB The figures quoted are for guidance only. A detailed U-value calculation together 
with condensation risk analysis should be completed for each individual project.

NB If your construction is any different to those specified and / or to gain a 
comprehensive U-value calculation along with a condensation risk analysis of your 
project please consult the Kingspan Insulation Technical Service Department for 
assistance (see rear cover for details).

Brick 
outer leaf

Breather membrane 
e.g. Kingspan nilvent®

Timber frame wall tie

Kingspan TEK®  
Building System panel

Kingspan 
Thermawall® TW55

U-values for Kingspan TEK® Building System  
walls with various thicknesses of additional insulation  

and different breathable membranes

Thickness of 
Kingspan TEK® 

Building System 
panels
(mm)

Thickness 
of Kingspan 
Thermawall® 

TW55
(mm)

U-value
(W/m2K)

Standard 
breathable 
membrane

Foil faced 
breathable 
membrane

142   0 0.19 0.18
142 20 0.15 0.15
142 25 0.15 0.15
142 30 0.14 0.14
142 40 0.13 0.13
142 50 0.13 0.12
142 60 0.12 0.12
142 70 0.11 0.11
142 75 0.11 0.11
142 80 0.11 0.10
142 90 0.10 0.10
172   0 0.16 0.15
172 20 0.13 0.13
172 25 0.13 0.12
172 30 0.12 0.12
172 40 0.12 0.11
172 50 0.11 0.11
172 60 0.11 0.10
172 70 0.10 0.10

15mm plasterboard (moisture 
resistant to all ensuites, bathrooms 
& utility rooms)

Service zone

VCL

172mm Kinspan TEK SIP

70mm Kinspan TW55 PIR 
insulation

Breather membrane

25 x 50mm tanalised s/w vertical 
battens at 600mm centres

25 x 50mm tanalised s/w vertical 
battens at 600mm centres

Metal profile cladding

15mm plasterboard (moisture 
resistant to all ensuites, bathrooms 
& utility rooms)

Service zone

VCL

172mm Kinspan TEK SIP

70mm Kinspan 
TW55 PIR insulation

Breather membrane

100mm brickwork

Ground Floor Wall Build UP
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Roof Build UP
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Floor Build Up - Insulated raft foundation - U-Value 0.11
1:10 @ A3

150mm power floated concrete 
slab

DPM and Radon Barrier

220mm XPS insulated raft system

Compacted stone layer

Levelling layer

Metal profile roofing

25 x 50mm tanalised s/w battens 
at 600mm centres
25 x 50mm tanalised s/w counter 
battens at 600mm centres

Breather membrane

172mm Kinspan TEK SIP

15mm plasterboard (moisture 
resistant to all ensuites, bathrooms 
& utility rooms)

Service zone

VCL

70mm Kinspan TW55 
PIR insulation

80mm PIR Rigid Insulation
Full Height Between Joists

Airtight Membrane wrapped
around junction of floor joist

VCL / Foil Reflective
Airtight Membrane

Plasterboard Supplied 
& Fitted by others

38mm Service Cavity Batten

Passive Standard Foundation U-Value
From U-Value 0.105W/m2K - 0.13W/m2K

25x50mm Counter Battens

Breathable Roofing 
Membrane

300mm Cellulose Insulation

Engineered 300mm Rafter

Eaves Closer

Vaulted / Engineered rafter 
U-Value 0.14W/m2K

Vapour Control Layer
& Airtight Membrane

22mm Ceiling Service 
Cavity Batten

38mm Wall Service 
Cavity Batten

140mm Wall System Suitable for all
External Leaf Options ie: block work,

stone, cement board, timber cladding etc…

140mm Stud Wall
U-Value 0.14W/m2K

300mm High Density
Mineral Wool Insulation

140mm x 38mm
      Timber Studs

140mm High Density
Mineral Wool Insulation

9mm OSB External
                Sheathing

TF200 Thermo Reflective
        Breather Membrane

22mm Chipboard
Flooring Deck

Engineered Open Metal
Web Floor Joist

Ceiling Plasterboard
Supplied & Fitted 
by Others

40mm PIR Rigid Insulation

Internal Service Duct

300mm EPS Insulation

150mm Power Floated
Reinforced Concrete Slab

Reinforced Concrete Ringbeam

Compacted Hardcore Stone

50mm Sand Blinding

Radon Barrier/DPM

Perimeter Ringbeam Footing 
Installed for Masonry 

External Leaf (if required)

Perimeter landscaping, footpath,
paving & backfilling by others

Service Ducts Fitted & brought
out 1 meter from edge of EPS

Vapour Control Layer /
Ceiling Airtight Membrane

25x50mm Counter Battens

Breathable Roofing 
Membrane

Cellulose Insulation

Engineered Rafter

Eaves Closer

Airtight Membrane wrapped
around junction of floor joist

300mm Twin Studs – 38mm x 
89mm x 2 timber studs set
122mm apart with 300mm
Cellulose Insulation Pressure 
Pumped Between Studs

Passive Standard Twin Wall System
Suitable for all External Leaf Options ie: block 
work, stone, cement board, timber
Cladding etc…

300mm Cellulose Insulation

12.5mm Breathable
Medite Vent Board
TF200 Thermo Reflective
Breather Membrane

Perimeter Ringbeam Footing 
Installed for Masonry External 
Leaf (if required)

EPS formwork removed as required 
(by others) in line with perimeter 
landscaping needs 

Service Ducts Fitted & brought 
out 1 meter from edge of EPS

Perimeter landscaping,
paving & backfilling by others

25mm Ceiling Service
              Cavity Batten

89mm Internal
Timber Stud Wall

22mm Chipboard
       Flooring Deck

Engineered Open Metal
               Web Floor Joist

   12.5mm Smart Ply
‘VAP’ Airtight Board

38mm Service Cavity Batten

        Plasterboard
Supplied & Fitted by others

150mm Power Floated
Reinforced Concrete Slab

Reinforced Concrete Ringbeam

300mm EPS Insulation

Radon Barrier / DPM

50mm Sand Blinding

Compacted Hardcore Stone

Internal Service Duct

Passive Standard Roof
U-Value 0.10W/m2K

Passive Standard Twin Wall 
U-Value 0.12W/m2K

Passive Standard Foundation U-Value
From 0.105W/m2K – 0.13W/m2K

High Performance Range Passive House Technical Section
The MBC closed panel system offers a variety of 
insulation options based around a 140mm stud timber 
frame. The section below details a 0.14 W/m2K U-Value 
wall with a 0.14 W/m2K U-Value roof.

Passive Twin Wall
• Delivers a U-Value of 0.12 W/m2K
•  Continuous thermal layer envelopes the structure completely
• Suitable for all external finishes ie: Brick, render, Cladding

0.18WW/m²K U-Value 0.14W/m²K U-Value 0.11W/m²K U-Value

Passive Foundation
• Delivers a U-Value from 0.105W/m2K – 0.13W/m2K
•  Engineered to thermally encase concrete slab in high 

performance insulation
• Eliminates cold bridge typically found at wall/floor junctions

Breathable wall protects 
thermal envelope

Wall options
The MBC closed panel system incorporates many of the 
philosophies used in the Passive system. All systems offer 
excellent air tightness and are significantly greater than 
building regulation requirements.  

Foundations
The passive foundation delivers a U-Value of 0.105 – 0.13 W/m2K 
and is designed to complete the continuously insulated envelope 
of our Passive system, this is achieved as the insulation in the wall 
sits on the insulation in the foundation, removing what is usually a 
very difficult junction to overcome thermally. Many of our customers 

also incorporate the MBC foundation system into their standard 
timber frame projects, our experience shows that there is huge 
value in one company taking responsibility for the entire structural 
thermal envelope of foundations, walls and roof.

Reflective 
Thermo 

Breather 
Membrane

Reflective 
Thermo 

Breather 
Membrane

Reflective 
Thermo 

Breather 
Membrane

140mm x 38mm 
Timber Studs

140mm x 38mm 
Timber Studs

140mm x 38mm 
Timber Studs

140mm PIR 
Rigid Insulation

140mm Mineral 
Wool Insulation

110mm PIR 
Insulation

50mm PIR 
Rigid Insulation

50mm Rigid 
Insulation

Reflective Thermo 
VCL / Foil 

Airtight Membrane

Reflective Thermo 
VCL / Foil 

Airtight Membrane

Reflective Thermo 
VCL / Foil 

Airtight Membrane

38mm Service 
Cavity Battens

35mm Service 
Cavity Battens

35mm Service 
Cavity Battens

9mm OSB 
External 

Sheathing

9mm OSB 
External 

Sheathing

9mm OSB 
External 

Sheathing
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Detail Example - Insulated raft foundation
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Detail Example - Kingspan TEK System
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