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1 Introduction 
 
This document details the thermal performance calculation of the window configuration as 
detailed below.  
 
The results in this report relate only to the simulated specimen using the drawings and 
specification received. 
 
The frame profile results detailed below are provided by computer simulation using LBL 
software program THERM 5.2 and validated against proofs in Annex I (I1 to I10) of BS EN 
ISO 10077-2:2017.  
 
The frame profile results detailed below are provided from methods contained in BS EN ISO 
10077-1:2017 and in accordance with thermal transmittance requirements detailed in BS EN 
14351-1:2006 +A1:2010. Cavities are calculated in accordance with BS EN ISO 10077-2 
section 6.4.3 Treatment of cavities using the single equivalent thermal conductivity method. 
 

2.0 Authorisation 
 

Report Issued By: Sue Peatey 
Technical Officer 

 
Report Checked By: Richard Bate 

Technical Director 

 
 

3 Results 
 
3.1  U-Value 
 
The thermal performance of the window (UW) in accordance with EN ISO 10077-1:2017 is: 
 

1.3 W/m2K 

3.2 Frame thermal transmittance and linear thermal transmittance (in accordance 
with BS EN ISO 10077-1: 2017) 

 

Frame Profile Frame Thermal 
Transmittance (Uf) 

Linear Thermal 

Transmittance () 

Fixed Sill 1.4 W/m2K 0.043 W/m.K 

Fixed Head 1.4 W/m2K 0.042 W/m.K 

Fixed Jamb 1.4 W/m2K 0.043 W/m.K 

Casement Sill 1.3 W/m2K 0.040 W/m.K 

Casement Head 1.4 W/m2K 0.040 W/m.K 

Casement Jamb 1.4 W/m2K 0.040 W/m.K 

Mullion 1.4 W/m2K 0.083 W/m.K 
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3.3  Centre pane U-Value of glazing calculated in accordance with BS EN 673: 2011 
 

Glazing unit Centre pane U-value (Ug) 

Unit thickness = 24mm 

Outer pane = 4mm St Gobain Planiclear 

Cavity = 16mm 90% Argon 

Inner pane = 4mm St Gobain Planitherm One 

Spacer bar = St Gobain Swisspacer Advance 

1.0 W/m2K 
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4. U-value calculation 

 
 Issue No 1.0:

Fixed Light / Side Hung

Fixed Light / Top Hung

Fixed Light / Tilt+Turn

Fixed Light / Top Reversible

Fixed Light / Side Reversible

Fixed Light / Pivot

 Input Values:

Yellow input,  green intermediary,  blue finals X' DP is no.of decimal places to enter

1 1

1

1.3 1

Thermal transmittance, W/(m
2
·K)

Solar factor

md p=d g= 0.024Other parameters needed for calculation, taken from simulations:

m
2
·K /W

1.1686

R se  =

R tot  = U p  = W/(m²·K)

0.13m
2
·K /W

m
2
·K /W0.6857R p  =

l p  = 0.035

U window

g window

1.3

0.04R se  =

Simulator Name:

68.11%

1.5

1.4

1.30

0.30

No bars; or attached bars

Single cross bar in IGU

Multiple cross bar in IGU

Glazing bar (Georgian bar)

g w

F w W/(m·K)

0.8557

0.30

Total Window, Aw 2.2755

0.0718

1.3600

Sue Peatey

1.7

W/(m²·K)

30.19% Totals

0.1150

S166

 U window

0.1430

BFRC Certified 

Simulator No

0.0740

30.47%

0.0550

0.0880

m
2
·K /W

Percentage glass area (total)

0.9 Solar Factor, g -value:

67.50%

F1

F3

0.0430

F2

1.4800

Fixed Light

0.0600

0.5548

0.6468

0.0600

Percentage opening light glass area

0.6648

0.7688

0.0780

0.1094

0.0430

F10 + F11 mullionPercentage fixed light glass area

0.0718

0.0852

0.0430

0.0740

0.03450.0550 0.0335

0.0552

0.1267

F4 + F5 sash sill

0.0600

Frame:

0.1117

37.63%

0.0550

0.1061

0.3114

1.3475

1.3858

1.4240

0.5548

0.5548

37.31%

F8 + F9 sash jamb2.2755

0.02220.0765

F6 + F7 sash head 0.1150 1.3771 0.0765 0.0222

1.2500

0.7395

0.0400

0.0425

0.0400

0.2175

0.1054

0.15811.4457

F6

F4

F5

1.3600

0.7688

Total Frame 0.7258

0.0335

0.0852

F7

0.1242

F8

F9

F10

1.4800

1.4800

F11

(W/(m²·K))

0.0780

0.0792

(m)

0.0563

0.0272

0.02750.6468

0.1094

(W/(m·K))(W/K)

F1 fixed sill

F3 fixed jamb

F2 fixed head

F10 + F11 mullion

F4 + F5 sash sill

380

0.3348

0.0345

Total1.0204

0.2790

Section

0.1959

0.7258

0.1150

0.0780

(m)

0.0780

1.4136

1.4341

0.0552

0.0780

F6 + F7 sash head

0.0552

1.28700.0825

F4 fixed sash sill

m
2

116.8

146.7

60

F7 moving sash head

W/(m·K)

60

55 1.8

F5 moving sash sill

0.0420

0.0425

190

116.8

56.8

0.0500

0.0401

1.3240

0.6468

(W/K)(m
2
)

60.0

L Ψ
2D

1.8

1.8

1.8

60

55

60.0

W/(m·K)

56.8

60.0

56.8

1.9

55

190

n/a

n/a

55

88

190

mm

mm

1480

1.8

1.8

Frame                 

width,            

bf

Frame &          

gasket         

widths

(mm)

79.8

79.8Argon 90%

78

Total

Total window height 0DP

Total window width 0DP

 Frame dimensions:

F3 fixed jamb

F1 fixed sill

(bf)

78 79.8

Gasket      

protrusion,           

bgf

(mm)(mm)

1.8

1537.5

78

4

16

F2 fixed head

l w

b w

Report Number:

Project Details:

 All frame values round to nearest 

1mm, gaskets to 1DP

No

Report Date:

Thickness of pane 1

Sample Style:

Casement

Fixed Light / 

Side Hung

mm4

mm

mm

Gas fill (1/2)

Frame offset:

U25-008-1

12 February 2025

This spreadsheet is the property of BFRC and is not valid 

unless approved by BFRC testing

Contemporary Lipped Casement

04/02/2025

Nominal 4mm etc to 0DP ,  others 1DP

 Glazing dimensions and properties:

Pane 1/2 distance 

UnitsParameter Symbol

(m
2
)

1900.3524

0.3538

190

190

0.3969

190

190

0.3936

0.6870

0.0564

L f
2D

(m
2
)

190

0.3979

0.3513F1 fixed sill

F8 + F9 sash jamb

F2 fixed head

0.3814

0.6648

190

Frame                

width,             

bf

0.0564

0.0430

0.7688

0.7688

0.0780

1.3240

1.2500

Frame              

heat flow,          

HU

Frame 

areas,           

Af

0.6477

0.3770

0.3339

0.0780

0.84910.8563

116.8
n/a

Junction               

heat flow,            

Hψ

380

0.3804

0.01369792

Linear           

length,              

lg

0.6832

0.0552

Linear                                          

trans,                                                    

Ψ

Total gasket area

 Frame conductance:

(m) (m
2
)

F10 fixed mullion

(m
2
)

Total glazing, Ag 1.5497 1.5360

 Window Dimensions:

F9 moving sash jamb

Where a Uw value from hot box testing is available, no L f
2D

 or L Ψ
2D

 values need to be entered

(m)

bp (mm) bg (mm)

89.9

56.8

190

Frame

F3 fixed jamb

F8 Fixed sash jamb

F11 moving mullion
F10 + F11 mullion

Thickness of pane 2

Gas fill (2/3)

1.045 W/(m²·K)Glazing Trans. - 3DP

Thickness of pane 3    mm

Complete next 3 cells for TG IGU                               

Pane 2/3 distance                                         mm

U g

g ┴g -value - 2DP 0.49

F6 + F7 sash head
F6 fixed sash head

Frame               

U-value,                 

Uf  

0.1570

0.10310.0550

F4 + F5 sash sill

Opening light

Section

0.6934

F8 + F9 sash jamb

Thermal transmittance of window from hot box test

U w  -  2DP

0.3323

WidthLength

W/(m²·K)

(m) (m)

With                     

gasket

Area

No                        

gasket 

All L  values to 4DP .  All b values to 0DP

190
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Figure 1. Cross section drawing, including dimensions, of window. 
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Figure 2. Simulation of fixed head profile 
 
 
 
 
 
 

   
 
 

  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Figure 3. Simulation of fixed sill profile. 
 
 
 
 
 
 

  
 

 
 
 
 
 
 

  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Figure 4. Simulation of fixed jamb profile. 
 
 
 
 
 

  
 
 

 
 
 
 
 
 
 

  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Figure 5. Simulation of casement head profile. 
 
 
 
 
 
 
   

  
 

 
 
  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Figure 6. Simulation of casement sill profile. 
 
 
 
 
 
 

    
 

 
 
 
  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Figure 7. Simulation of casement jamb profile. 
 
 
 
 
 
 

    
 

 
 
  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Figure 8. Simulation of mullion profile. 
 
 
 
 
 
 

  
 

 
 
  

External Environment  
Rsi Normal = 0.04 m2K/W 
Rsi Reduced = 0.04 m2K/W 
Temperature = 0 0C 
 
 

Internal Environment  
Rsi Normal = 0.13 m2K/W 
Rsi Reduced = 0.20 m2K/W 
Temperature = 20 0C 
 
 

Quad Tree Mesh Parameter 9 
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Key To Figures 
 

 Material  Thermal Conductivity W/(m.K) Source 

 Softwood 0.13 Annex D of BS 10077-2 

 Soda Lime Glass 1.0 Annex D of BS 10077-2 

 EPDM 0.25 Annex D of BS 10077-2 

 Swisspacer Advance 0.29 BF Datasheet W24 (see 
page 16) 

 Polysulfide/Polyurethane 0.4 Annex D of BS 10077-2 

 Silicone 0.35 Annex D of BS 10077-2 

 Polyurethane foam 0.05 Table 3 of BS 10456 

 Insulation panel 0.035 Annex D of BS 10077-2 
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Glazing unit 4-16-4 Low E 0.01 uncorrected 90% argon 10% air filled 

Number of 

spaces

1

Spaces

Vertical

4.0 4.0

0.89 0.01

∑dj∙rj= 0.008 Uncoated

External, Rse 0.04 (m2∙K)/W TRUE 0.89 0.89

Internal, Rsi 0.13 (m2∙K)/W

U value ∑1/hs λeff λeff λeff λeff λeff λeff

W/(m2∙K) (m2∙K)/W W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) W/(mK)

1 1.045 0.77939 0.0205 15

2 1.045 0.77939 0.0205 15

P

a

n

e

 

2

P

a

n

e

 

6

P

a

n

e

 

4

P

a

n

e

 

3

P

a

n

e

 

7

1

Gas Gas Gas

P

a

n

e

 

5

Normal emissivity

Glazing orientation

Space 5Space 3 Space 6Space 4

For uncoated surfaces input 0.89 for normal emissivity, which corresponds to a corrected emissivity of 0.837

90%

P

a

n

e

 

1

Gas

Argon

Resistivity 

panes
1

Gas Gas

Thickness (mm)

∆T ∆T

Space 1

BTF 01 Issue 0, September 2023. Calculations according to BS EN 673:2011

Iteration 

number

m·K/W

∆T∆T ∆T

Outside

∆T

Space 2

16

Calculate
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G-Value Data 
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Conductivity of Spacer 
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Appendix – Thermal transmittance for windows with bars  
 

Where the window is fitted with bars the following thermal transmittance values will apply, following 
the principles of Annex J of BS EN 14351-1. 
 
1. Attached bar(s) 
 

Window with attached bar(s) 1.3 W/m2K 

 

 
 

2. Single cross bar in the IGU with or without attached bars 
 

Window with single cross bar in the IGU with or 
without attached bars 

1.4 W/m2K 
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3. Multiple cross bars in the IGU with or without attached bars 
 

Window with multiple cross bars in the IGU with 
or without attached multiple bars 

1.5 W/m2K 

 

 
 
4. Glazing bar (Georgian bar) 
 

Window with glazing bar (Georgian bar) 1.7 W/m2K 

 

 
 

 


