
bere:architects

Thermal Bridging & Fabric Performance Analysis
387wm - Larch & Lime House,  Future Works

Introduction

In February 2011, Bere:architects carried out a thermal imaging survey of the Larch and Lime House in Ebbw Vale. The report 
(see extract below) highlighted a small but signifi cant increase in heat loss around the plinth of the buildings, and prompted 
further analysis.

The following pages outline the results of a subsequent thermal bridging analysis, using Therm v5.2. Five key details were se-
lected for the calculation, including plinth connections, door thresholds and window sill and head details.

Outcome of study

The external Psi value calculated for the Plinth (Detail D01) was found to be positive, showing a correlation with the fi ndings of 
the thermal imaging analysis. The thermal bridge was not signifi cant enough to affect the Passivhaus certifi cation process, but 
this is nevertheless an important outcome of the research project. Creating a thermal bridge free equivalent for this detail will 
clearly have structural and cost implications, however this is clearly an area which will merit further consideration. Discussions 
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376fw - Larch & Lime House,  Future Works

 (see following page for reference drawing)

Heat Flux Software: Therm 5.2 Date: 17/02/2011
(Heatflow through materials) Job Name: 376fw Future Works Job No: 376

Tab name: Ground Bearing Junction Completed by: NN
Descrip: Plinth Detail 376.B1.G20.D01 Checked by:

Data colum Row Name Ufactor nameLength mm U factor L2D W/Km
S 16 Wall External  1000 0.0857
T 17 Floor Casset External  1000 0.076
U 16 L2D External  17534 0.0254 0.4454

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)  0.086

U - value calculation for data row Floor Cassette
Check surface resistance correct ( zero under) y
Checl total length correct y

Floor Cassette Modelling U Value ( W/m2K)  0.076
GROUND BEARING Ground Floor Calculation using ISO 13770, check values below

areas m2 51.57 m2 perim m 28.74 m
wall thick 0 m ground k 2.0 W/m2K

dg 26.40 B' 3.58872651

FLOOR Modelling U Value ( W/m2K)  0.072

Isotherms Psi calculation length U-value/L2D heat flow psi value
(Lines of constant temp) mm W/m2K W/mK W/mK

L2D 0.445         
Wall Length time U value: 1000 0.0857 0.086         
Floor Length time U value: 3242 0.0716 0.232         

0.127         

psi Internal W/mK
Psi calculation length U-value/L2D heat flow psi value

mm W/m2K W/mK W/mK
L2D 0.445         
Wall Length time U value: 1800 0.0857 0.154         
Floor Length time U value: 3719 0.0716 0.266         

0.025         

psi External W/mK
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external dimensions shown in blue
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376fw - Larch & Lime House,  Future Works

 (see following page for reference drawing)

Heat Flux Software: Therm 5.2 Date: 14/03/2011
(Heatflow through materials) Job Name: 376fw Future Works Job No: 376

Tab name: Window Installation Completed by: NN
Descrip: Head Detail 376.B1.G20.D04 Checked by:

Data column Row Name Ufactor nameLength mm U factor L2D W/Km
S 16 Wall  External  1000 0.0853
T 16 Wall+Frame Internal  1090 0.1507 0.1643

U - value calculation for data row Wall  
Check surface resistances correct y
Check total length correct y

Modelling U Value ( W/m2K)  0.085

Data for window frame dimension U-value conductivity
mm W/m2K W/mK

Frame width w 90
thickness t 110
Uf 0.80
Homogenous frame? y

External Surface resistance 0.04
Internal Surface resistance 0.13

Draw frame as a rectangle 110 mm thick, 90 mm wide and with a conductivity of 
Frame Conductivity 0.101852 W/mK

Isotherms Psi Window Installation according to Passivhaus
(Lines of constant temp) dimension U-value heat flow

mm W/m2K W/mK
Wall and Frame 0.164         
Wall  1000 0.085 0.085         
Simplified Frame 90 0.800 0.072         

0.007         

Installation Psi W/mK
Error in calculation: From therm report - worst cell %
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White = high heat flow
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376fw - Larch & Lime House,  Future Works

 (see following page for reference drawing)

Heat Flux Software: Therm 5.2 Date: 14/03/2011
(Heatflow through materials) Job Name: 376fw Future Works Job No: 376

Tab name: Window Installation Completed by: NN
Descrip: Sill Detail 376.B1.G20.D04 Checked by:

Data column Row Name Ufactor nameLength mm U factor L2D W/Km
S 16 Wall  External  1000 0.0853
T 16 Wall+Frame Internal  1088 0.1731 0.1883

U - value calculation for data row Wall  
Check surface resistances correct y
Check total length correct y

Modelling U Value ( W/m2K)  0.085

Data for window frame dimension U-value conductivity
mm W/m2K W/mK

Frame width w 88
thickness t 110
Uf 0.80
Homogenous frame? y

External Surface resistance 0.04
Internal Surface resistance 0.13

Draw frame as a rectangle 110 mm thick, 88 mm wide and with a conductivity of 
Frame Conductivity 0.101852 W/mK

Isotherms Psi Window Installation according to Passivhaus
(Lines of constant temp) dimension U-value heat flow

mm W/m2K W/mK
Wall and Frame 0.188         
Wall  1000 0.085 0.085         
Simplified Frame 88 0.800 0.070         

0.033         

Installation Psi W/mK
Error in calculation: From therm report - worst cell %
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376fw - Larch & Lime House,  Future Works

 (see following page for reference drawing)

Heat Flux Software: Therm 5.2 Date: 17/02/2011
(Heatflow through materials) Job Name: 376fw Future Works Job No: 376

Tab name: Ground Bearing Junction Completed by: NN
Descrip: Plinth Detail 376.B1.G20.D06 Checked by:

Data colum Row Name Ufactor nameLength mm U factor L2D W/Km
S 17 Wall External  128 0.7999
T 17 Floor Casset External  1000 0.076
U 16 L2D External  16707.7 0.0319 0.5330

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)  0.800

U - value calculation for data row Floor Cassette
Check surface resistance correct ( zero under) y
Checl total length correct y

Floor Cassette Modelling U Value ( W/m2K)  0.076
GROUND BEARING Ground Floor Calculation using ISO 13770, check values below

areas m2 51.57 m2 perim m 28.74 m
wall thick 0 m ground k 2.0 W/m2K

dg 26.40 B' 3.58872651

FLOOR Modelling U Value ( W/m2K)  0.072

Isotherms Psi calculation length U-value/L2D heat flow psi value
(Lines of constant temp) mm W/m2K W/mK W/mK

L2D 0.533         
Wall Length time U value: 108 0.7999 0.086         
Floor Length time U value: 3680 0.0716 0.264         

0.183         

psi Internal W/mK
Psi calculation length U-value/L2D heat flow psi value

mm W/m2K W/mK W/mK
L2D 0.533         
Wall Length time U value: 958 0.7999 0.766         
Floor Length time U value: 4000 0.0716 0.286         

0.520-         

psi External W/mK

0.18
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376fw - Larch & Lime House,  Future Works

 (see following page for reference drawing)

Heat Flux Software: Therm 5.2 Date: 09/03/2011
(Heatflow through materials) Job Name: 376fw Future Works Job No: 376

Tab name: Ground Bearing Junction Completed by: NN
Descrip: Plinth Detail 376.B1.G20.D11 Checked by:

Data colum Row Name Ufactor nameLength mm U factor L2D W/Km
S 17 Wall External  1000 0.7999
T 17 Floor Casset External  1000 0.076
U 16 L2D External  17221.5 0.0757 1.3037

U - value calculation for data row Wall
Check surface resistances correct y
Checl total length correct y

Modelling U Value ( W/m2K)  0.800

U - value calculation for data row Floor Cassette
Check surface resistance correct ( zero under) y
Checl total length correct y

Floor Cassette Modelling U Value ( W/m2K)  0.076
GROUND BEARING Ground Floor Calculation using ISO 13770, check values below

areas m2 51.57 m2 perim m 28.74 m
wall thick 0 m ground k 2.0 W/m2K

dg 26.40 B' 3.58872651

FLOOR Modelling U Value ( W/m2K)  0.072

Isotherms Psi calculation length U-value/L2D heat flow psi value
(Lines of constant temp) mm W/m2K W/mK W/mK

L2D 1.304         
Wall Length time U value: 1000 0.7999 0.800         
Floor Length time U value: 3700 0.0716 0.265         

0.239         

psi Internal W/mK
Psi calculation length U-value/L2D heat flow psi value

mm W/m2K W/mK W/mK
L2D 1.304         
Wall Length time U value: 1850 0.7999 1.480         
Floor Length time U value: 4000 0.0716 0.286         

0.463-         

psi External W/mK
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