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to expand up to 2mm per metre. Narrow panels
with a high width to height ratio e.g., 5:1 can also
cause spacer bar deflection when no allowance is
made. Longer Georgian bar in the horizontal
position will sag if unsupported. A single
horizontal bar of 2m in length may sag up to 3mm
at the centre. It is recommended that grille design
should not allow for horizontal bars longer than 1m
in length. Customer therefore need to accept that
close inspection of the grille may show gaps
between the grille and spacer bar/jointing
sections as shown in Figure 2. When the Georgian
bar is foil wrapped (coloured) the clearances or
gaps may be slightly increased to compensate for
increased heat absorption.

Swarf

Although extreme care is taken to clean the Grille
prior to fitting to the spacer bar, the precision
cutting of the bar may lead to small remnants or
swarf adhering to the frame through static. These
small particles may come loose during
transportation or installation and can be visible on
the bottom section of the spacer bar after being
fitted into window. This cannot be prevented in
normal production and a small amount of swarf is
deemed acceptable but limited to 5 pieces of less
than 4mm in length in any section of 100mm in
length. See below for acceptable and
unacceptable

Rattle

After installation, customers may experience a
slight rattle in IGUs incorporating Georgian grille.
This is particularly noticeable in opening
windows(sashes) and doors. The use of Anti-rattle
keys or jointing pieces is recommended. This may
not eliminate rattle but will substantially reduce the
problem

Maximum Sizes

Due to the manufacturing process and the limited
structural integrity of the Georgian frame we
would recommend that IGUs be limited to a
maximum of 2.5m wide x 1.5m wide and should
also be limited to no more than 5 vertical bars and
2 horizontal bars as shown in Figure 3

2. Duplex or Integral Bars

Please follow the guidelines as detailed in the
Georgian section above plus the following: -

Muntin Bars

Once fitted into the window frame, muntin bars are
required to complete the Georgian or multi-
panelled effect. The muntin bars require to have
similar gaps or clearances to the inner grille which
will allow for expansion and contraction during
temperature changes. Muntin bars should also be
a minimum of 2mm wider than the internal grille to

Figure 3

Scope of Guidance
This document is produced to provide guidance
for acceptable standards in the manufacture of
decorative insulating glass products (IGUs). Unlike
standard IGUs which are generally manufactured
on an automatic or semi-automatic production line,
decorative panels are individually produced
and/or assembled by hand.

It is fair to say that due to this manufacturing
process, each panel is unique and as such, slight
variances can and will occur during production.
Whilst these variations or differences were
accepted in less automated times, there can a
reluctance for consumers to accept slight
variations or imperfections which may occur
during production.

These variations or imperfections will vary
dependent on the type of decoration applied to
the IGU and there will be occasion when such
variations or imperfections can be deemed a
defect and require replacement.

This document will deal with each type of
decoration and make clear what can be deemed
acceptable and therefore what is also
unacceptable.

Product Types

Georgian

Duplex or Integral Bars with Muntin Bars

Victorian Grilles

Applied Lead

Applied Lead with Coloured Film

Important Notice

Please note that due to changes in
Building Regulations, we have included
additional important information on the
back page of this Guidance Document

1. Georgian Bar

Misalignment

The above illustration shows a typical Georgian
grille construction. This is created using a
combination of bar sections connected
horizontally and vertically with a series of
connectors.

The Georgian grille is then installed into the
spacer bar section of the IGU and fixed in place.
Whilst the utmost care is taken to align the grille
perfectly both horizontally and vertically, there
may in some instances be a slight misalignment.
This can be increased when there are multiple
panels with each joint increasing the probably of
misalignment. An acceptable level of discrepancy
would be 1.5mm per metre length or each joint
and is applicable both vertically and horizontally
as shown in Figure 1.

Bar Movement

After installation there are several factors that can
cause movement. The Georgian grille must be
allowed to expand and contract during changes in
temperature e.g., a 20° increase can cause the bar

Figure 2

Figure 1
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allow for dips or variances as detailed in the
Georgian section and as shown in Figure 4.

Air/Gas flow

The duplex section will always be narrower than
the spacer bar in the IGU. This is to allow for the
air/gas within the panel to flow or circulate freely
in the airspace e.g., an IGU with a 20mm spacer
bar should have a Duplex frame of no more than
15mm in width. Again as shown in Figure 4.

Triple Glazing

When incorporated into triple glazed units, the
supplier may choose to only install in one section
or cavity. This will result in the rear of the interior
muntin bar being visible from the outside when
viewed at an angle. This is not considered a
defect or fault. This does not affect the
performance of the IGU.

3. Victorian Grilles

Although a more decorative product and with
added complexities in manufacture, all aspects of
the Georgian section of this guidance document
are applicable.

4. Applied Lead

Traditional leaded glass panels were created
using individual pieces of glass which were fitted
into “H” section lead came with all joints welded
both sides and the glass sealed into the came
using a special compound. This was an extremely
long process and became cost prohibitive for
domestic window and door installations.

The introduction of self adhesive leaded strips
caused a revival in the market with replicas of
traditional period styles becoming common place
throughout the country as well as intricate designs
using high quality coloured films simulating
traditional hand blown glasses.

Appearance

The leaded pane of the IGU is manufactured by
applying the lead strip to the outer surface of the
external glass pane and inner surface of the same
pane.

Misalignment

Although the utmost care is taken to align the
strips, as a manual process there may be slight
deviation at some points.

The acceptable deviation is no more than 1mm per
300mm length.

Lead Expansion and Contraction

As a soft metal, the lead strip will expand and
contract due to temperature fluctuation. To avoid
the lead strip expanding and lifting at the frame
edges, the following preventative measures must
be taken.

a) Internal or spacer side glass surface (#2)

The leaded strips regardless of design will be
trimmed back on all edges by the depth of spacer
bar and an additional 2mm to allow for expansion
(nominally 14.5mm) as shown in Figure 5

b) External glass surface (#1)

As the depth of glazing check is generally
unknown by the leaded glass IGU manufacturer,
the lead strips on the external surface are
supplied edge to edge i.e. no cut/trim back. Whilst
the IGU can be glazed as supplied, it is
recommended that the lead strip be cut back to
2mm clear of the glazing gasket line. This will also
reduce the possibility of the lead strip lifting of the
glass surface. An example is shown in Figure 6.

Oxidisation

Lead strips are made from almost pure lead and
despite being alloyed, it will oxidise when
exposed to the atmosphere. In simpler terms
when the lead strip is exposed to the atmosphere
it gradually oxidises to form a natural protective
film called a patina. It is this patina which will
eventually transform the lead into its familiar grey
colour.

During this metamorphosis and when the lead first
comes into contact with moisture such as
rainwater or condensation which can result in
discolouration, spots and in some cases the
appearance of white powdery deposits which in
wet weather can subsequently transfer onto the
glass. This can be removed with no permanent
marks remaining on the glass. These white
deposits will eventually disappear during the
patination process, however should this prove to
be visually disturbing to the home occupant, it can
be easily wiped off with a dry cloth until the
patination process is complete.

Coloured Film

Leaded designs can be further enhanced with the
use of coloured and decorative films applied to
the inner surface of the exterior glass. These are
designed to simulate the appearance of traditional
hand blown glass which in general had slight
blemishes such as bubbles and blisters. These
added to the uniqueness of the glass pieces and
have been simulated in the production of the films
and should not be considered a defect.

Note: The following two pages provide guidance
on inspecting IGUs as laid out in the British &
European Standard BS EN 1279: 2018 to which all
GGF members must comply.

Figure 4

Figure 5

Figure 6



Zone R represents the 15mm perimeter
around the glass, normally covered
by the frame, or corresponding
to the edge seal.

Zone E is the area nearest to Zone R with a
width of 50mm.

Zone M is the main area of the IGU

Acceptable levels of defect vary from Zone
to Zone with the most critical being Zone M

Bubbles & seeds caused during glass
manufacture - Table F1

Examples

Spots & Stains generally caused during
“cold-end” production - Table F2

Linear faults or scratches - Table F3

Note: IGUs other than those made of two
monolithic glass panes.
The allowable number of discrepancies defined in
F.3 is increased by 25% per additional glass
component (in multiple glazing or in a laminated
glass component). The number of allowable
defects is always rounded up.

Example: -

Double glazed unit made of two laminated
glasses with 2 glass components, the number of
allowable faults of F.3 is multiplied by 1.5

Viewing Areas for Inspection R-E-M Edge Defects

Allowable edge defects are given in the
relevant standard for each glass pane
component.

External shallow damage to the edge or
chips which do not affect the glass strength
and which do not project beyond the width
of the edge seal are acceptable.

Spacer Deviation

For double glazing the tolerance on the
spacer straightness is 4 mm up to a length of
3,5 m, and 6 mm for longer lengths. The
permissible deviation of the spacer(s) in
relation to the parallel straight glass edge or
to other spacers (e.g. in triple glazing) is 3
mm up to an edge length of 2,5 m. For
longer edge lengths, the permissible
deviation is 6 mm.

Viewing Criteria

• Glass should be viewed at a distance of 3
metres and at 90° to the glass surface (not
viewed at an angle)

• It should be not be viewed in direct sunlight.

• Glass should be clean and potential defects
should not be marked.

• Glass should be inspected at a rate of 1 m2

per minute.

Key
1. Spacer
2. theoretical shape of the spacer
3. theoretical position of the spacer
4. deviation

Acceptance Criteria

Acceptance criteria relate strictly to the
inherent characteristics of an IGU or of the
glasses used to make up an IGU, such as: -

• totally enclosed seeds,
• bubbles or blisters;
• hairlines or blobs;
• minute embedded particles;
• inherent faults and fine scratches on
coated glasses.

IGUs with optical defects such as smears,
finger prints or other dirt on the cavity faces
of the glass or extraneous material inside the
IGU cavity are unacceptable if outwith the
limits set in the Viewing Area guide and this
applies also to any such defects within the
50mm edge zone if they are visibly
disturbing.

The IGU will be deemed acceptable as long
as, where appropriate the criteria below is
followed: -

• there are no defects noticed that are
mutually agreed to be visually disturbing

• any defects that are noted comply with
the visual quality for the specific glass
component

• any visual disturbance, e.g. from roller
wave, bow, etc., is within the tolerances
given in the appropriate product standard

• coated glass quality, e.g. pinholes, colour
variation, etc. comply with the appropriate
product quality

• there is no distortion as a result of the
framing system or the installation.



Coated Glass guidance
Where possible lead and/or colour overlay should be
applied to an uncoated glass in an Insulating Glass
Unit (IGU). However, if lead and /or colour overlay is to
be applied to the coated surface, the IGU
manufacturer should ensure that any lead and/or
coloured overlay to be applied to any surface of the
IGU is compatible with that surface and will not have
any detrimental effect upon the surface , or any other
component used in the manufacture of the IGU.

Care must also be taken that any tools used to apply
the lead effect and/or overlay do not indelibly mark
the coated surface.

Please be aware that, applying lead and/or coloured
overlay to a low-e coating will reduce the insulating
effect of the coated glass in relation to the proportion
of its surface covered by the lead and/or coloured
overlay.

Changes to Approved Document L -
Energy Efficiency 2022

IGU Manufacturers using lead and/or coloured
overlay should also consider its use when the IGU
incorporates textured or patterned glass. Where hard
coat Low E has been used previously to apply the
lead and/or colour overlay, the new ‘U’ Value
requirement may require the use of soft coated Low E
and lead and/or colour overlay is not recommended.
Manufacturers may need to incorporate such
decrative features within a triple glazed unit.


