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Introduction 
This technical document has been produced to enable specifiers and users of  NBT’s Thermoplan Clay 
Block Building system to calculate the  thermal benefit of using the system. 
 
The full thermal benefits of the Thermoplan Building System are not immediately apparent on the basis of 
quoted “U-values”.  As the system combines insulation across the structure of the block, heat losses due to 
thermal bridging at joins between walls, windows, roofs and floors are less than other building systems.   
 
This note gives guidance on the various methods of calculating the extra heat loss from these thermal 
bridges,  showing quick and more detailed analysis methods, all in accordance with the full EN ISO heat 
calculation standards, now fully implemented in the UK Building Regulations 2006. 
 
It is accompanied by an appendix giving detailed junctions for Thermoplan construction, complete with 
calculations for thermal bridging.  This allows comparison with other building systems. 
 

Background 

Building regulations 2006 and EN ISO standards 
The full calculation standard for heat losses in dwellings comprises a suite of EN ISO standards as 
follows: 

13789 overall scheme of calculation – basically defines the application of the others?: 

6946 plane element heat loss calculation – roofs, walls etc 

13370 heat loss through the ground – ground floors 

10077 glazed elements - windows, doors 

The Building Regulations 2002 only included thermal bridging within the roof, wall window, or 
floor, but ignored the thermal bridges between the above elements.  The 2006 Regulations now 
include the joins between construction elements, using the following EN standard: 

10211 Thermal bridges between the above elements 

This brings the UK into line with continental practice. Typically, this will add some 20-40% to the 
heat loss of a building, depending upon the areas, U-values, length of element, and type of thermal 
bridges.  It is thus an important addition and serves to offer one reason why so many buildings do 
not seem to be performing to their theoretical  standards. 
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Heat Loss mechanisms 

Fabric heat loss 
Heat loss from buildings is a continuous process when energy  is used  to maintain a temperature 
rise above ambient.  The two main routes for this heat loss are ventilation (convective or air) loss   
and fabric ( conduction) heat loss.  We are interested here in the fabric heat loss, and it is usually 
dominant, except in very well insulated buildings. This fabric loss is made up from 2 parts: 

Bulk area heat loss 

This fabric loss  was traditionally calculated  by multiplying the area of external element ( wall, 
roof, window, floor) by its U-value.  The standards mentioned above have clear instructions about 
how to do this to allow for thermal bridges that occur  within the elements:  such features as 
regular bridging of insulation by timber in timber frame buildings, mortar used between insulating 
blockwork, meta wall ties etc etc. 

Thermal bridges 

This is the new part – the inclusion of the extra heat loss from the joins between the elements of 
wall, window, roof and floor.  Each of these joints can be represented by a “psi” value, which, 
when multiplied by the length of the junction, gives a fairly accurate measure of the extra heat loss 
to be added to the Bulk area heat loss above.  This document shows how to do this and provides 
the “psi” values necessary for the Thermoplan system.   

The advantage of doing this is that the true performance of the Thermoplan system can be seen, 
and that the necessarily high values for thermal bridges that the Regulations require can be 
replaced with values closer to reality.  The following section looks at the different ways to 
calculate these values. 
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Calculation options 
The Building Regulations 2006 recognise the current lack of information available on thermal bridging , 
and so allow some default assumptions to be made.  These quiet rightly err on the side of caution: 

Default allowance for thermal bridges  
The default assumption are additions to all U-values used in the calculation of the heat loss of the 
building.  Thus if we are designing a wall to 0.2 W/m2K, and a roof and  floor  both to 0.15 
W/m2K, these are increased by a “y” value to account for thermal bridges. 

Two “y” values are defined: For new dwellings where all junction details are as recommended in 
“Accredited construction” (AC) details (or are otherwise shown to be equivalent), y=0.08 W/m2K 
otherwise a default value of y=0.15 W/m2K applies.  The wall, floor and roof chosen above thus 
become: 

U values used for 2006 Regulations calculations

0
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0.15

0.2
0.25

0.3
0.35

0.4

Actual U values If Accredited details
or equivalent (y=0.08)
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W
/m

2K floor
wall
roof

 
The advantage of this method is that it is very simple, although quite penalising: the U value of the 
roof and floor has doubled in the non accredited case, and added half for the accredited case. 

Note that the wording “or equivalent”.  This means that if the aim of each Accredited Detail is 
followed broadly, ie insulation is placed to minimise these thermal bridges, then it will be 
accepted.  Accredited Construction details are presently available for free down load from the  
Energy Savings Trusts website, but are only available for common constructions.. 
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Calculated  values for common house types 
A more accurate but more complex method, is to calculate the added heat loss from the thermal 
bridges by multiplying their length by their “psi” value.  This obviously requires these values to 
have been previously worked out, and this document includes these for the Thermoplan system. 

The picture below shows a common semi-detached house type with the common thermal bridges 
between elements marked up. 

 
These thermal bridges can be grouped into:  

Windows – Lintel (WL), Jamb (WJ), and Cill (WC). 

Walls    -   External corners (WEC), Internal Corners (WIC), and Party walls (WP) 

Floors   -   Ground (GF)  Intermediate (IF)  and Ground party (GFP) 

Roofs   -   Loft eaves (RLE)  Loft gable (RLG) and Gable party (RLP) 

In addition there may well be other thermal bridges due to the design of the building and particular 
structural elements, and these should be assessed separately. 
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A Typical 80m2 semi detached house using accredited detail psi values would have a heat loss 
from the thermal bridges made up as follows: 

 
Linear thermal bridges between elements length psi(AC) W/C

m W/mK
Windows Lintles WL 11.6 0.30 3.5

Cills WC 11.6 0.04 0.5
Jambs WJ 27.8 0.05 1.4

Walls External Corner WEC 15.0 0.09 1.4
Internal Corner WIC 5.0 -0.09 -0.5
Party Wall join WP 10.0 0.09 0.9

Floors Ground floor to wall GF 21.0 0.16 3.4
Ground floor to party wall GFP 9.0 0.02 0.2
Intermediate floor IF 21.0 0.07 1.5

Roofs Roof Gable to Loft RLG 9.0 0.24 2.2
Roof Eaves to Loft RLE 12.0 0.06 0.7
Roof Loft to party wall RLP 9.0 0.06 0.5

total heat loss 15.6 W/K
total external heat loss area 195.0 m2

"y" 0.08       W/m2K  
 

There is a lot of information in this chart so lets look at it carefully: 

First, notice that each thermal bridge has length and a psi value associated with it.  These are 
multiplied to from the last column, the heat loss, which is then totalled to give 15.6 Watts per 
degree Centigrade temperature difference across the sum of these thermal bridges. 

The large values in the end column have a darker background , and we can see that they are large 
either because the psi value is large, or because they are very long, or a bit of both.  The high 
values of  length and psi are also highlighted. 

Notice the very high psi value given to Lintels, Ground floor perimeter joint, and Roof gable to loft 
joints.  These are traditionally difficult to avoid using high strength and usually highly conductive 
materials such as steel and concrete. 

The largest length comes from the window jambs:  there are an awful lot of these in a typical 
house.  Also the floor and roof perimeters and the external corners stand out as important 
junctions. 

Secondly, the table shows the calculation of the total thermal bridging for this house, from first 
principles.:  it is convenient to express this as a “y” value, which is the addition that mast be made 
to all the U values to account for thermal bridging.  This is like spreading the extra heat loss over 
the whole heat loss area of the building.  In this case, the building, including walls, windows, 
ground floor, and attic, an area of 195m2.  15.6 spread over ( divided by) 195 equals 0.08 W/m2K, 
which is the “y” value for this house.  Not surprisingly this calculation, which used the accredited 
details, gives a result of 0.08 for the UKs most common house type. 
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Calculated heat loss using Thermoplan 
Lets repeat this table, but using Thermoplan in a 425mm wide T9 version.  the psi values for each 
joint have been calculated and are given in the tables at the back,  

Linear thermal bridges between elements -Thermoplan example length psi(TP) detail No. W/C
m W/mK

Windows Lintles WL 11.6 0.16 7a 1.8
Cills WC 11.6 0.03 13 0.3
Jambs WJ 27.8 0.05 9 1.3

Walls External Corner WEC 15.0 0.05 1 0.7
Internal Corner WIC 5.0 -0.12 2 -0.6
Party Wall join WP 10.0 0.09 3 0.9

Floors Ground floor to wall GF 21.0 0.05 17 1.1
Ground floor to party wall GFP 9.0 0.13 18 1.1
Intermediate floor IF 21.0 0.01 5 0.1

Roofs Roof Gable to Loft RLG 9.0 0.05 25 0.4
Roof Eaves to Loft RLE 12.0 0.12 21 1.5
Roof Loft to party wall RLP 9.0 0.07 26 0.6

total heat loss 9.2 W/K
total external heat loss area 195.0 m2

"y" 0.05       W/m2K  
We can see that the overall heat loss and “y” value has reduced from 0.08 to 0.05.  This is due to 
the nature of the material and why detailed calculation is worth pursuing rather than using a 
standard figure. A “y” value of 0.05could be used as an indication of the thermal bridging from 
Thermoplan. 

However, we recommend doing this full calculation on unusual sized or shaped buildings 

 

External psi values 
The psi tables in the back quote values for different blocks, but also exterior  values.  These are 
included for completeness for those calculating heat loss areas on an external area basis, as in 
Germany, rather as on an internal  basis as we do in the UK.  Notice that because the external area 
of a house is larger than the internal area,  the psi values are generally smaller, or even negative. 

 

These external values are useful if using passivhaus calculation techniques, where all 
measurements are taken externally, and thermal bridges ignored if below 0.01 W/mK. 
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Psi detail sheets 

Index 
detail code 175mm 300mm 425mm

Detail T9/T11 T9/T11
1 Wall External Corner WEC T9/T11 T9/T11
2 Wall Internal Corner WIC T9/T11 T9/T11
3 Party Wall WP T9/T11 T9/T11

5 Intermediate floor on hanger IF T9/T11 T9/T11
6 Window Lintle in plain wall - T9/T11 T9/T11
7 Window Lintle  - centred WL T9/T11 T9/T11

7a Window Lintle - external WL
9 Window Jambs swept  WJ T9/T11 T9/T11

10 Window Jambs swept reveal WJ T9/T11 T9/T11
11 Window Jambs reveal WJ T9/T11 T9/T11

13 Window cills - metal cill WC T9/T11 T9/T11

17 Ground Floor Edge GF T9/T11 T9/T11
18 Ground Floor Party Wall GFP ZA12 T9/T11 T9/T11
19 Uninsulated Ublock in plain w - T9/T11 T9/T11
20 Insulated )80mm) U block in - T9/T11 T9/T11
21 Eaves U block - loft insulatio RLE T9/T11 T9/T11

25 Gable - loft insulation RLG T9/T11 T9/T11
26 Gable Party -loft insulation RLP ZA12/ZA08 T9/T11 ZA12/ZA08  
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Thermoplan Detail No.11

Thermoplan window Jamb - reveal

drawi8ng Isotherm colur trace

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.013 0.023

T11 0.11 0.002 0.015

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.013 0.023

T11 0.11 0.002 0.015

Horizontal Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

standard reveal block (T10) 
window frame mounted 115 mm back from wall
For 425 use 365 reveal block and make up
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Thermoplan Detail No.13

Thermoplan window cill plain board

drawi8ng Isotherm colur trace

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.014 0.027

T11 0.11 0.016 0.032

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.014 0.027

T11 0.11 0.016 0.032

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Plain window board and metal cill to window.
Metal cill ignored for heat flow
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Thermoplan Detail No.17

Thermoplan ground floor to wall

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.050 0.051

T11 0.11 0.073 0.060

Block Type / Conductivity

W/m2K 300 425
T9 0.09 -0.025 0.005

T11 0.11 -0.030 0.005

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Ground floor detail 
Included 20mm insulation strip to edge of screed
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Thermoplan Detail No.17

Thermoplan ground floor to wall

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.050 0.051

T11 0.11 0.073 0.060

Block Type / Conductivity

W/m2K 300 425
T9 0.09 -0.025 0.005

T11 0.11 -0.030 0.005

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Ground floor detail 
Included 20mm insulation strip to edge of screed
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Thermoplan Detail No.18

Thermoplan Ground to party wall

drawi8ng heat flux diagram

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.114 0.126

T11 0.11 0.114 0.125

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.113 0.126

T11 0.11 0.113 0.126

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Internal wall to be 175mm Za12 internal blocks
with 20mm of insulation as half of party wall
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Thermoplan Detail No.19

Thermoplan Ublock without insulation

drawi8ng heat flux diagram

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.269 0.199

T11 0.11 0.256 0.186

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.269 0.199

T11 0.11 0.256 0.186

Vertical section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Block in plain wall
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Thermoplan Detail No.20

Thermoplan Ublock + 80 insulation

drawi8ng heat flux diagram

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.085 0.061

T11 0.11 0.073 0.053

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.085 0.061

T11 0.11 0.073 0.053

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Insulation assuemd to be polystyrene 0.038 W/mK
80mm insulation
In plain wall
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Thermoplan Detail No.21

Thermoplan Insulated Ublock at eaves

drawi8ng heat flux diagram

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.120 0.121

T11 0.11 0.107 0.111

Block Type / Conductivity

W/m2K 300 425
T9 0.09 -0.024 -0.004

T11 0.11 -0.062 -0.031

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

Insulation assuemd to be polystyrene 0.038 W/mK
80mm insulation
Roof 40mm mioneral blown fibre 
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Thermoplan Detail No.25

Thermoplan Gable with Loft insulation..

drawi8ng heat flux diagram

Block Type / Conductivity

W/m2K 300 425
T9 0.09 0.048 0.046

T11 0.11 0.056 0.054

Block Type / Conductivity

W/m2K 300 425
T9 0.09 -0.097 -0.080

T11 0.11 -0.113 -0.089

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

400mm blown loft insulation
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Thermoplan Detail No.26

Thermoplan Party Wall with Loft insulation

drawi8ng heat flux diagram

Block Type / Conductivity

W/m2K 175 175
ZA08 0.18 0.066 0.066
ZA12 0.5 0.142 0.142

Block Type / Conductivity

W/m2K 175 175
ZA08 0.18 0.046 0.046
ZA12 0.5 0.122 0.122

Vertical Section

width mm

width mm
psi external  W/mK

psi internal  W/mK

400mm blown loft insulation
ZA12 party wa;ll blocks
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