
  

ENERGY RATING REPORT

REPORT NUMBER: 2396    Page 1 of 10

Window System Optima Chamfered/Sculptured 
Window Type Casement 
Size & Style 1230mm x 1480mm Side Hung next to Fixed 
Frame Material PVC-U 
  
Outer Frame Reference QC/QS02 (60mm) 
Outer Frame Reinforcement QR02S (Steel) 
Mullion Reference QC/QS11 (66mm) 
Mullion Reinforcement QR10S (Steel) 
Vent Reference QC/QS30 
Vent Reinforcement QR30S (Steel) All round.  
Glazing Bead Reference QC50 
Glazing Bead Detail PVC-U Bead with PVC-P Co-Ex Gasket 
Gaskets PVC-P Bubble Co-extruded to profiles 
Weatherseals PVC-P Bubble Co-extruded to profiles 
  
  
Glazing Description 28mm Double Glazed Unit 
Outer Pane 4mm Extraclear 
Cavity 20mm 90% Argon 
Inner Pane 4mm Climaguard A+ 
Spacer Bar Thermobar  
  
 

RESULTS 

The simulations in this report were performed using Therm 5.2.14 
In accordance substantially with BS EN ISO 10077-2:2012 

Prepared by:  Sam Bott (Certified Simulator No. 122) 
   Design Technician 
   Epwin Window Systems 
 
 

Signed:   
 
Date:   06th November 2018 

BFRC ENERGY RATING BAND A  
BFRC Energy Rating Index 2 kWh/(m²·yr) 
Thermal Transmittance (Uwindow) 1.4 W/(m²·K) 
Solar Factor   (gwindow) 0.45  
Air Leakage Heat Loss (Lfactor) 0.00 W/(m²·K) 

BFRC Certified 
Simulator 122 
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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:

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

1.23

0

0

0

0

0

0

0

0

0 0 0 0 0 0 0 0 1 1

Thermal transmittance of window from hot box test

U w  -  2DP

W/(m·K)bp (mm)

190

45.0

60.0

45.0

1900.3324

m2

105.0

105.0

111.0

  11/03/2013

Total

UnitsParameter Symbol

Total window height 0DP

Total window width 0DP

F4 fixed sash sill

F2 fixed head

l w

b w

mm

mm

1480

1230

Frame 
width, bf

(mm)

Sample Style:

Casement

Fixed Light / 
Side Hung

mm4

Blue line illustrates 
opening light length 

(air leakage)

(bf)

2396  Issue No 22.1:

0.0
0.0
0.0

 Frame dimensions:Nominal 4mm etc to 0DP ,  others 1DP

 Glazing dimensions and properties:

Pane 1/2 distance 

Argon 90%

Report Number:

Project Details:

 All frame values round to nearest 
1mm, gaskets to 1DP

NoFrame offset:

Report Date: 06 November 2018

1.219 W/(m²·K)

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

0.0

60

66.0

45.0

60.0

bg (mm)No    
gasket 

Total gasket area

45
66
45

 Window Dimensions:

0.73

W/(m²·K)

With 
gasket

Area

Thickness of pane 1 mm

mm

Gas fill (1/2)

Complete next 3 cells for TG IGU                               

Pane 2/3 distance                                        mm

U g

g ┴

Thickness of pane 2

Gas fill (2/3)

g -value - 2DP

Glazing Trans. - 3DP

Thickness of pane 3    mm

F8 + F9 sash jamb

F1 fixed sill

F8 Fixed sash jamb

F11 moving mullion
F10 + F11 mullion

F10 fixed mullion

W/(m·K)WidthLength

Optima Casement Full Steel Reinforcement Climaguard A+, 
Thermobar

F5 moving sash sill

n/a

THIS SPREADSHEET IS THE PROPERTY OF THE BFRC AND CAN 
ONLY BE USED  IN CONJUNCTION WITH A BFRC LICENCE 

4
20

F6 fixed sash head
105.0

60
60
60
60
45
60
45 0.0

60.0

Gasket 
protrusion, 

bgf

(mm)(mm)

F3 fixed jamb

F1 fixed sill

Frame & 
gasket 
widths

F4 + F5 sash sill

60.0

45.0

60.0

60.0

F7 moving sash head

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

0.2685

0.0

0.0

0

n/a

n/a

 Frame conductance:

F6 + F7 sash head

0.0

  Air Leakage loss:
1 Air leakage at 50 Pa per hour & per unit length of opening light (BS 6375-1) - 2DP

A+ A
  A  Thermal transmittance, W/(m2·K)

B Solar factor ##
C Window air leakage heat loss, W/(m2·K)

0.13

0.02
F w

1.5

0.04

Total Window, Aw 1.8204 F10 + F11 mullion

 p  = 0.035

Percentage fixed light glass area

 U window

Opening light length

Percentage opening light glass area

L50

1.8

W/(m²·K)

No bars; or attached bars

Single cross bar in IGU

Multiple cross bar in IGU

Glazing bar (Georgian bar)

1.40

0.45

69.14%

1.6

Percentage glass area (total)

0.9 Solar Factor, g -value:

69.14%

0 to <10

 -10 to <0

Label

index

2

kWh/(m2·yr)

Window

Rating

≥10

Rating Scale

EWER

 -20 to <-10 A

BFRC Rating

g w

m³/(m·h)

m3/hm
m3/(m2·h)

Total air leakage

Heat loss = 0.0165 L50 0.00

0.075

md p =d g = 0.028

W/(m2·K)

Other parameters needed for calculation, taken from simulations:

3.7640

R tot  = U p  =

2·K /WR se  =W/(m·K)
0.9700R p  = m2·K /W

m2·K /W
1.0309

R se  =

0.00
0.45

BFRC Rating =

W/(m²·K)

L factor

0.8000
2·K /W

0.04

1.4800

F1

F3

F6

0.6150

0.6150

F4

0.0600

0.0341

0.0450 0.0215

0.0852

0.0341

0.5220

0.6150

0.5220

0.6150

1.3600

1.2700

Frame

0.70990.7099

1.3600

1.4800

39.00%

30.14%

F2

0.0450

1.4800 0.0600

0.0600

Total Frame

F5

0.0852

F7

0.0937

F8

F9

F10

F11

0.0450

0.0660

0.0450

1.3600

0.0592

0.0592

0.0746

0.2020

1.4774

1.4774

1.6500

0.4320

0.4320

39.00%

F8 + F9 sash jamb

1.8204

0.01210.0556

F6 + F7 sash head 0.1050 1.4774 0.0556 0.0121

1.2700

1.31500.0567

Total

0.0355

0.5486

0.0383

0.0147

0.0147

F3 fixed jamb

F2 fixed head

0.0600

0.0341

0.0592

1.3600

0.5220

0.5220F1 fixed sill

(W/K)(m2)(W/(m²·K))

0.0413

0.0413

F4 + F5 sash sill

(m)

0.0341

0.0341

0.0215

0.0937

190

190

0.7031

0.4147

Frame U-
value, Uf 

Junction 
heat flow, 

Hψ

Frame 
areas, Af

380

190

0.3510

L Ψ
2D

Linear 
length, lg

0.3510

0.3510

190

190

190

U window

g window

1.4

2.47
UKClimate zone is:

218.6g window  - 68.5 x (U window  + Effective L50) =

0.0341

0.0341

0.0215

0.0341

0.5749

1900.3324
0.3324

190

190

0.4147

0.2685(m2)

0.0852

0.0215

0.0341

0.5618

30.14%

Totals

Section

0.1110

0.1050

0.1050

0.0600

(m)

0.0592 1.2104

1

0.5618

0.4320

0.5220

1.2104

1.2104

0.0341

0.06000.0600

Total glazing, Ag 1.2586 1.2586 F6 + F7 sash head

Fixed Light

(m2)(m)

0.0600

Frame:0.0852

(m) (m)

Opening light

Section

0.5486

0.0600

F8 + F9 sash jamb

F10 + F11 mullion

(m) (m2)

F3 fixed jamb

F2 fixed head(m2)

L f
2DF4 + F5 sash sill

190

0.4147
380

0.2685

Frame 
width, bf

0.8155

0.2523

0.2133

0.0821

0.1031

0.0282

0.0282

0.0282

0.1444

0.1529

0.0821 0.0280

0.0280

0.0280

0.0852

(W/(m·K))(W/K)

Frame 
heat 

flow, HU
inear trans, Ψ

0.5618

D

E

F E
  -50 to <-30

 -30 to <-20

  -70 to <-50 Simulator Name: Samuel Bott

BFRC Certified

122Simulator
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Number of 
spaces

1
Spaces

Vertical

Total Unit Thickness

4.0 4.0 28 mm

0.89 0.05

∑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 1.219 0.64228 0.0311 15
2 1.219 0.64228 0.0311 15

∆T∆T ∆T∆T

Space 2

20

∆T ∆T

Space 1

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

Iteration 
number

Glazing orientation

Space 5Space 3 Space 6Space 4

90%

P
a
n
e
 
1

Gas
Argon

Resistivity 
panes

1

Gas Gas Gas Gas

Normal emissivity

m·K/W

Outside

Gas

Thickness (mm)

P
a
n
e
 
5

Version 13  01/06/2017. Calculations according to BS EN 673:2011

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

                                                                                                                                 BS EN 673 Issue 13. 01/06/2017
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F1, F2, F3 GLASS 

F1, F2, F3 INSULATION 

F4, F5, F6, F7, F8, F9 GLASS 

F4, F5, F6, F7, F8, F9 INSULATION 

F10, F11 GLASS 

F10, F11 INSULATION 
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��n�ompo���q�
��rs	mpo���̀F7:=4�678�9:;��� 
._l��#Wt.�#l*�+�
u_#��$��#�X�
\�v*-/+�WW�w�xq	py�w�nzz {��|||||{p�|||||<}dPP�� �o[��*#%�~o[��#��+%�pozz�X,s�sy\<d1�� t.�#l*�+�
u_#��$��#�X�
\�v*-/+�WW�w�xq	py�w�nzz {	��$*z�t.�#l�����X�
\{n�|||||<}dPP�� ��_�$��+*_�X��z*+�$\�w���	q	p�*+�q�p��zz ]$�(��w�~o�
W_*z�_�l���z*+�$�t$��*+����*�v_m��~,�s�/�qz� �+l��#W��;��47B4���4�>�v��(�#��#z�+-��Z�$.�W�Wv�)+��&�Z��#�(#�W�+_��
������V���
]���#�_v��-�+_�#�����$�WW�)*_v�+��W(�-�#�W"W_�z��#��#�z*+�,�]$*�v_Z�#*�_*�+W�z�"��--.#�l.��_��z�+.��-_.#*+��_�$�#�+-�W%�(�*+_����z�+.��-_.#�%��+l�_"(�����*+W_#.z�+_�_*�+�.W�l�_��z��W.#��_v���(_*-�$(#�(�#_*�W,���#�-�+�*�.#�_*�+W�_v�_�*+-$.l��+�+|W(�-.$�#�Xl*��.W�\�-�z(�+�+_W%�(�#��#z�+-��#�W.$_W�-�++�_�&��Z�#*�*�l��+l�Wv�.$l�+$"�&��.W�l��W�����+�#�$�*+l*-�_*�+����(�#��#z�+-�,���#�-�+�*�.#�_*�+W�)v*-v�*+-$.l��-�#�z*-��#*_�-��_*+�%�_v���-_.�$�Z�$.�W�z�"Z�#"�W*�+*�*-�+_$"�&�W�l�.(�+�_v��_v*-/+�WW��+l�-�z(�W*_*�+����_v���#*_,���#�-�+�*�.#�_*�+W�)*_v�-��_*+�W�$�z*+�_�l���-*+��_v���V!%_v�#��z�"�&����+�_*-��&$��-�$�#�-v�+��,�t.�#l*�+�#�-�zz�+lW����.$$�W*���z�-/|.(�&���((#�Z�l,���$-.$�_*�+W��+l�_�#zW�*+�_v*W#�(�#_��#��&�W�l��+�
��n�ompo����+l�
��rs	mpo��,�]$�(�l��$�WW��|V�$.��-�$-.$�_*�+W��#��(�#��#z�l�(�#�
��rs	mpo��,��]�$�#��-_�#�X�\��+l�]�-�+l�#"����_��#�+W��#�X�*\�#�W.$_W��#��#�z�Z�l��W�+��W$�(�l|�$�WW�-�$-.$�_*�+�z�_v�l�*W�(#�W-#*&�l�&"�_v�W_�+l�#l���#�_v�W���__#*&._�W,��v�������$�����+l������V�$*l�_*�+���(�#_����|��nqnssqt���#��(#�Z*l�l��W��Z*l�+-�����Z�$*l�_*�+���_v��t.�#l*�+���#��#z�+-����$-.$�_�#�W��_)�#�%�(#��#�z�Z�#W*�+�n,�%���#��u�-._*�+����-�$-.$�_*�+W����$.z*+�.W��+l�W�$�#-v�#�-_�#*W_*-W�����$��*+���+l�_v�#z�$�_#�+Wz*__�+-�%��--�#l*+��_��
��n�ompo����+l�
��rs	mpo��,ab;=7B74A�B��F�D���>��D�7B>�A447B3��HA>A�=�����}AC�4�D�7B>�A447B3��IY���O�*W�_v��(�#-�+_�������Z*W*&$��$*�v_��_�+�#z�$�*+-*l�+-��X~o��_��W.#��-�\�_v�_*W�_#�+Wz*__�l�&"�_v���$�WW,�V*W*&$���*�v_�*W�l��*+�l��W�#�l*�+_��+�#�"�*+�_v��)�Z�$�+�_v�#�+������	�o�+z�_��s�o�+z�)*_v��$$,��rx�+l���
�p���&W�#Z�#,��G=4�7�A�=�4�IGHO�D�7B>�A447B3��IY:���O�*W�_v��(�#-�+_�������.$_#�Z*�$�_�$*�v_��_�+�#z�$�*+-*l�+-��l*#�-_$"�_#�+Wz*__�l�&"�_v���$�WW,�$_#�Z*�$�_��*�v_�*W�l��*+�l��W�#�l*�+_��+�#�"��#�z�_v��W.+�v�Z*+����)�Z�$�+�_v�#�+������p�o�+z�_��	�o�+z��_��+��*#�z�WW�����,o%�$�&�$%�(�#���
�{�xm��~�~,��P�=7��aB��CS�̀A��34�D�7B>�A447B3��IY���O�*W�_v��(�#-�+_�������W�$�#��+�#�"��_�+�#z�$�*+-*l�+-��l*#�-_$"�_#�+Wz*__�l�&"�_v��$�WW,�]�$�#�
+�#�"�*W�_v��#�l*�+_��+�#�"��#�z�_v��W.+�v�Z*+����)�Z�$�+�_v�#�+������	oo�+z�_��pxoo�+z��_��+��*#�z�WW�����,o%�$�&�$%�(�#���
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Technical Report 
 
Report No    R16359 

 

Product Tested:   Optima – Side Hung Casement – Open Out 

 

Test Conducted for:      Epwin Window Systems Division 

Stafford Park 6 

Telford 

Shropshire 

TF3 3AT 

United Kingdom 

 

Standard Specified:  BS 6375 Pt 1:2009 

BS EN 1026: 2000 

BS EN 12207:2000  

BS EN 1027:2000  

BS EN 12208:2000 

BS EN 12210:2000 

BS EN 12211:2000  
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6. Test Results 

 

6.1 Lab Conditions 

 

The conditions measured inside the laboratory were as follows: 

 
Temperature 

°C 

Humidity 

%rh 

Atmospheric Pressure 

kPa 

26.0 28.0 99.8 

 
6.2 Air Permeability 
 

6.2.1 Reference Air Permeability  

 

Class 

Reference air permeability @ 100 Pa 

based on Area  

(m3/h/m2) 

Reference air permeability @ 100 Pa 

based on length of opening joint 

(m3/h/m) 

0 Not Tested Not Tested 

1 50 12.50 

2 27 6.75 

3 9 2.25 

4 3 0.75 

 

The required air permeability figures for all additional pressure steps in all classifications were calculated 

using the equation given in BS EN 12207: 2000. 

 
6.2.2 Air Permeability – Results 

 
Calculated area of test sample   1.08 m2 

Measured length of opening joints 3.90 m 
 

6.2.2.1 Initial Air Permeability Tests 1 & 2 

 

Pressure 

Differential 

Pa 

Air Permeability Rate 

Infiltration & Exfiltration Tests  

m3/hr/m2 - Area 

Air Permeability Rate 

 Infiltration & Exfiltration Tests  

m3/hr/m - Length of Joint 

Test No. 1 Test No. 2 Average Test No. 1 Test No. 2 Average 

50 0.18 0.00 0.09 0.05 0.00 0.02 

100 0.00 0.18 0.09 0.00 0.05 0.02 

150 0.00 0.27 0.13 0.00 0.07 0.04 

200 0.18 0.09 0.13 0.05 0.02 0.04 

250 0.18 0.00 0.09 0.05 0.00 0.02 

300 0.09 0.00 0.04 0.02 0.00 0.01 

450 0.18 0.62 0.40 0.05 0.17 0.11 

600 0.27 0.45 0.36 0.07 0.12 0.10 

 

6.2.2.1 Repeat Air Permeability Tests 6 & 7 

 

Pressure 

Differential 

Pa 

Air Permeability Rate 

Infiltration & Exfiltration Tests  

m3/hr/m2 - Area 

Air Permeability Rate 

 Infiltration & Exfiltration Tests  

m3/hr/m - Length of Joint 

Test No. 6 Test No. 7 Average Test No. 6 Test No. 7 Average 

50 0.09 0.18 0.13 0.02 0.05 0.04 

100 0.09 0.36 0.22 0.02 0.10 0.06 

150 0.18 0.36 0.27 0.05 0.10 0.07 

200 0.27 0.45 0.36 0.07 0.12 0.10 

250 0.36 0.27 0.31 0.10 0.07 0.09 

300 0.18 0.09 0.13 0.05 0.02 0.04 

450 0.36 0.89 0.62 0.10 0.25 0.17 

600 0.45 0.54 0.49 0.12 0.15 0.14 
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09:01:18

MATERIAL THERMAL CONDUCTIVITY VALUES

MATERIAL λ value SOURCE EMISSIVITY
W/m-K

Aluminium (Si Alloys) (painted) 160 EN ISO 10077-2 0.9
Aluminium (Si Alloys) (unpainted) 160 EN ISO 10077-2 0.3
Butyl Solid / Hot Melt 0.24 EN ISO 10077-2 0.9
EPDM 0.25 EN ISO 10077-2 0.9
EPS 70 0.038 BS EN 13163 (& manufacturer) 0.9
Glass 1.0 EN ISO 10077-2 0.9
GRP SKIN 0.4 0.4 EN ISO 10077-2 0.9
Hardwood 0.18 EN ISO 10077-2 0.9
CEN Insulation Panel 0.035 EN ISO 10077-2 (Annex C) 0.9
MDF (0.14) 0.14 EN ISO 12524 0.9
MDF (0.18) 0.18 EN ISO 12524 0.9
Pile Weather Stripping (polyester mohair) 0.14 EN ISO 10077-2 0.9
Molecular Sieve (dessicant) 0.1 EN ISO 10077-2 0.9
Plywood (0.24) 0.24 EN ISO 12524 0.9
Polyamide (nylon) 0.25 EN ISO 10077-2 0.9
Polyamide 6.6 0.3 EN ISO 10077-2 0.9
Polycarbonate 0.2 EN ISO 10077-2 0.9
Polyethylene HD 0.5 EN ISO 10077-2 0.9
Polyisobutylene 0.2 EN ISO 10077-2 0.9
Polypropylene, solid 0.22 EN ISO 10077-2 0.9
Polysulfide 0.4 EN ISO 10077-2 0.9
PU (polyurethane) 0.4 EN ISO 10077-2 0.9
PVC, flexible (PVC-P) 0.14 EN ISO 10077-2 0.9
PVC, rigid (PVC-U) 0.17 EN ISO 10077-2 0.9
Silica Gel (dessicant) 0.13 EN ISO 10077-2 0.9
Silicone, pure 0.35 EN ISO 10077-2 0.9
Softwood 0.13 EN ISO 10077-2 0.9
Stainless Steel 17 EN ISO 10077-2 0.3
Steel 50 EN ISO 10077-2 0.3
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