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l.INTRODUCTION

The British Fenestration Rating Council (BFRC) was approached by Terence
Frost, Business Development for LEIAB, and instructed to undertake a
thermal simulation of their metal-clad timber-framed window. Sufficient
information was obtained from LEIAB to enable the standard side next to fixed
window to be modelled. The data obtained and reported herein are based
upon the information supplied and the BFRC accepts no responsibility for
accuracy and/or interpretation.

2. PROGRAM

The finite difference two dimensional program used in this simulation was
THERM 5.2 by the Lawrence Berkeley National Laboratory, part of the
University of California. The program was verified by the author for its
compliance with the ten test examples in EN.ISO 10077-2. This Standard
was used in this study with the frame cavity radiation reduced radiation
characteristics being addressed by using a detailed rather than a simplified
model. The whole window U value calculation equation was taken from
EN.lSO.10077-1 and these functions were built into the summary spreadsheet
forming the conclusion of this work.

THERM 5.2 has a mesh minimum size of approximately 0.2mm in both the x
and the y directions and was considered sensitive enough to deal with the
materials and their geometries.

3. MATERIALS AND PROPERTIES
Thermal conductlvities in W(m K) from EN.1 0456 or from manufacturer's
EN.674 or 675 independent data given after each material

3.1 . Main frame.- softwood timber. 0.1 3

3.2. External metal cladding - aluminium silicon alloy

3.3 Gaskets and seals
External cladding/timber.50mmx 1mm butyl tape. 0.25
Sash/fixed frame 4mm cellular rubber.0.06
Sash glazing bead 14mmx14mm x 3mm EPDM. 0.24
Weather gasket on sash - silicone rubber. 0.40

3.4. Glazing - Glass - 1.0
Fixed light - quadri-glazed with 12mm glazing spaces filled with g0%

Argon. Hard coat'K'on surface 2 and soft coat
Optitherm 53 on surfaces 4 andT

Opening light - Triple glazed with secondary external glazing soaced
45mm from surface No.3 - air-filled. Coatings and gas fill
as for fixed light, surfaces 1 & 2 being on external
secondary glazing pane.

Spacers - Specified as 'warm edge' and taken as SwisSpacer box
model 0.18. Secondary 3mm sealant hot melt butyl 0.24
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4. LEIAB SUPPLIED DATA

4.1 . Air permeability from SP Sveriges Tekniska Forskningsinstitut
Report PX0701 1 - B o'f 26110110. Graphical interpolation of the positive
and negative pressure graphs illustrated shows an average air
permeability of 0.8 m"/m'.h

4.2 A Pilkington Spectrum download supplied but not illustrated in this report
gave a g value of 0.43 but this was for a 14mm glazing space and not for
the less efficient 12mm used in this assessment. ln addition the air space
for the secondary glazing was 40mm and not the 45 mm used from the
drawings supplied by LEIAB although this Smm difference is not so
significant as the 2mm glazing space.

The Pilkington Spectrum downloads produced by the author gave g
values of 0.43 for the quadri-glazed and 0.44 for the 3+1 glazing. The
former value was used in the energy calculation as a worst case figure.
The U values produced by Spectrum were not used as the spreadsheet
requires 3 decimal places of accuracy in its initial calculation stages
whereas Spectrum can only give 2 decimal places.

5. CONCLUSION

Based upon the information and data supplied using, where possible,
worst case scenarios, it is concluded that an LEIAB side next to fixed
window has an energy index of SkWh/m'?.y and an 'A' rating.
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AN N EX 2. I . Therm models of fixed frame
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ANNEX 2.2. Therm models of sash frame

ReportNo. ML 11094 Page 6 of9



ANNEX 2.3. Therm models of mullion frame
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ANNEX 3. EN.673 for quadri-glazing

EN.673 for 3+ I
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ANNEX 4. Pilkington Spectrum for quadri-glazing
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