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I. Quality and Inspection Regulations for Insulating Glass Units
RAL-GZ 520/1

Preamble

The Quality and Inspection Regulations form the basis for
the quality assurance of the RAL-Gltegemeinschaft Flach-
glas e.V. (GGF) [RAL Flat Glass Quality Assurance Associ-
ation], monitored by neutral and independent monitoring
institutes (testing and inspection bodies). Manufacturers
and suppliers voluntarily undergo this internal and ex-
ternal monitoring in accordance with the Quality and In-
spection Regulations in order to document the very high
quality and reliability of their products and services with
the RAL quality mark. These specifications impose additi-
onal requirements going beyond the product standard DIN
EN 1279 for insulating glass units and for the quality and
performance of the primary products which ensure the fit-
ness for use and durability of the insulating glass units. In
addition, tight tolerances of the solar characteristics, the
emissivity and the gas fill rate ensure reliable function va-
lues. A further criterion is that quality-assured insulating
glass units must meet stringent criteria for visual quality.

1 Scope

These Quality and Inspection Regulations apply to quality-
assured insulating glass units in accordance with DIN EN
1279.

The general requirements are comprehensive regulations
which also apply to all the primary products of insulating
glass units covered by the quality assurance.

The Specific Quality and Inspection Regulations cover each
separate quality assurance area of the primary products
and are regulations applying specifically to the manufactu-
rers of this primary product.

2 Quality Regulations

2.1 General requirements

The Quality and Inspection Regulations lay down the requi-
rements for insulating glass units, primary products and
processing.

The Quality and Inspection Regulations are based on the
European standard DIN EN 1279, Parts 1 to 6, and the da-
ted and undated references listed in the standard.

The insulating glass unit manufacturer prepares a system
description in accordance with the requirements of DIN EN
1279-1 and selects the samples for the type test (TT) from
this. This test or tests is (are) the basis for all the products
supplied as substitutes according to the rules set out in
DIN EN 1279-1. The system description, type test and the
results from factory production control (FPC] form the
manufacturer’s Technical Documentation used by the ma-
nufacturer to draw up his declaration of performance and
affix the CE marking. The manufacturer is fully responsible

for the description, selection and marking; the FPC is au-
dited by the testing and inspection body in accordance with
DIN EN 1279-6 at regular intervals.

The basic glass products must meet the minimum requi-
rements of the relevant harmonised product standard and
bear the CE mark.

Supplied products such as coated glass and the compo-
nents (sealants, spacers and desiccants) are subject to
additional external monitoring which confirms the gua-
ranteed characteristics of the Technical Documentation
at reqgular intervals. The GGF website provides a GGF-
maintained list of quality-assured components (sealants,
spacers and desiccants] which have been approved for use
with quality-assured insulating glass units. The rules for
the admission of components to this list are detailed in the
General and Specific Quality and Inspection Regulations
for Components Part 2, RAL-GZ 520/2, in Section 1.1.

The manufacturer of a component (sealant, spacer, de-
siccant] is obliged to provide the insulating glass manu-
facturer with an identity declaration which states that the
formulation of the component is identical to the material
used in the type test in accordance with DIN EN 1279-2,
DIN EN 1279-3 and DIN EN 1279-4. The identity declara-
tion must be renewed after a maximum of two years. The
component manufacturer is also obliged to notify the insu-
lating glass unit manufacturer without delay of any chan-
ges to the component formulation and, if relevant, of any
change to the processing of the component by means of an
updated product description. This information must also
be provided centrally to the GGF. In justified cases, the GGF
may take samples of the components from the market (or
at the insulating glass unit manufacturer] and test their
characteristics. In case of non-conformities leading to fai-
lure of fitness for use, the responsible Quality Committee
will decide whether the use of the component in quality-
assured insulating glass units is still permitted. The ma-
nufacturer shall be granted the right to object and, within a
reasonable period of time, to provide current verifications
from an independent body which prove the suitability and
compatibility of the component.

The materials used for the insulating glass unit must be
compatible. If components, products or materials cannot
provide adequate verification of fitness for use for insula-
ting glass units, the Quality Committee may exclude or re-
strict their use for quality-assured insulating glass units.
This measure can be withdrawn after an application by the
manufacturer and a review by the Quality Committee, if
the manufacturer can demonstrate with sufficient certain-
ty that there are no compatibility problems and any other
doubts have also been dispelled.

In the case of edge seals which are heavily dependent on
the production process in terms of durability (moisture
penetration and gas leakage rate), special boundary con-
ditions must be defined and complied with as well as mat-
ched to each production line and verified.
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2.2 Glass products

The correct glass products must be chosen in order to
achieve the declared nominal values set out in the type
overview list. Traceability of the basic glass to the sup-
plier and type must be ensured. The glass cuttings must
be such that the limit dimensions of the insulating glass
comply with the specifications of the system description.

The coated glass products used must be from an externally
monitored manufacturer. A declaration of performance in
accordance with DIN EN 1096-4 for the solar characteris-
tics in accordance with DIN EN 410 and for emissivity in ac-
cordance with DIN EN 12898 must be presented. External
monitoring of the coating company must be based on the
testing and inspection programme specified by GGF.

The nominal value €, is specified in accordance with DIN
EN 1096-4 Table 3, where:

8m58d+0,01

The tolerance of the g-value is + 0.02.

2.3 Spacers and inserts

Externally monitored spacers must be used. A manufac-
turer test report type 2.2 in accordance with DIN EN 10204
for the characteristics defined in the testing and inspection
programme specified by GGF must be presented (see RAL-
GZ 520/2-1 Specific Quality and Inspection Regulations for
Spacers).

The spacer must be suitable for the intended use and con-
form to the system description. The adhesion of the seal-
ant to the spacer must be verified in accordance with DIN
EN 1279.

Spacers also include flexible spacers with the desiccant in-
corporated into the matrix. The test programme for these
systems is detailed in the RAL-GZ 520/2-1 Specific Quality
and Inspection Regulations for Spacers.

Inserts which do not penetrate or apply load to the edge
seal (e.g. glazing bars) are allowed. The fogging behaviour
of the material must always be verified in accordance with
DIN EN 1279 and the ift Guideline VE-07 of ift Rosenheim
GmbH at elevated temperature. Potential water penetrati-
on due to cavity inserts which reduces the available water
adsorption capacity (AWAC] of the type test must be ac-
counted for in the calculation.

Inserts which, due to the system, penetrate the edge seal
and may change the function values are also permitted.
These systems must be considered to be new systems,
which require a system description and a successful type
test in accordance with EN 1279.

Cavity inserts must not damage the coating in the cavity or
negatively affect the fitness for use of the insulating glass
unit. The design of the glass configuration of the insula-
ting glass unit must comply in general with DIN 18008-1.
In some cases this may not be sufficient to prevent con-
tact between e.g. the blind and the coating. A greater glass
thickness must therefore be chosen if necessary. See also
ift-Guideline VE 07, Clause 8.2.

2.4 Desiccants

Externally monitored desiccants must be used. A manufac-
turer test report type 2.2 in accordance with DIN EN 10204

for the characteristics defined in the testing and inspection
programme specified by GGF must be presented (see RAL-
GZ 520/2-2 Specific Quality and Inspection Regulations for
Desiccants).

The desiccant must comply with the system description.
A suitable procedure must be specified for determining
the activity and the initial moisture content for factory pro-
duction control. The suitability of the desiccant for use in
insulating glass units must be verified in accordance with
the RAL-GZ 520/2-2 Specific Quality and Inspection Regu-
lations for Desiccants.

Desiccants incorporated into polymer-based spacers are
covered by the RAL-GZ 520/2-1 Specific Quality and Ins-
pection Regulations for Spacers.

2.5 Sealants

Externally monitored primary and secondary sealants
must be used. Primary and secondary sealants may ori-
ginate from different manufacturers and be monitored by
different bodies. A manufacturer test report type 2.2 in ac-
cordance with DIN EN 10204 for the characteristics defined
in the testing and inspection programme specified by GGF
must be presented (see RAL-GZ 520/2-3 Specific Quality
and Inspection Regulations for Sealants).

The sealants must comply with the system description, be
applied without bubbles and exhibit sufficient adhesion to
the glass and the spacer.

Multi-component sealants must be mixed without streaks.
The tolerances specified by the sealant manufacturer for
the mixing ratio must be adhered to and checked during
factory production control.

Sealants used as spacers with incorporated desiccants are
covered by the RAL-GZ 520/2-1 Specific Quality and Ins-
pection Regulations for Spacers.

2.6 Gasfilling

The gas types, nominal value of the gas filling rate and the
mixing ratio of the filling gases must be documented in the
system description. The nominal values of the gas filling
rates are specified by the manufacturer in the system de-
scription and, depending on the production, may fluctuate
between +10 and -5 percentage points. Nominal values ex-
ceeding 90 % are always minimum filling rates and must
never be lower during production. To guarantee the gas fil-
ling rate the manufacturer must take and document quali-
ty assurance measures during factory production control.

In the case of gas mixtures, the composition and per cent
by volume must be verified by appropriate evidence (e.g.
manufacturer’s certificate) from the upstream supplier.

If the manufacturer mixes the gases himself during pro-
duction, this is only permitted if he has a suitable produc-
tion facility of verified process reliability. In this case the
manufacturer is also obliged to take special quality assu-
rance measures during factory production control to gua-
rantee the correct gas mixing ratio.
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For gas fillings with krypton, the requirements of DIN EN
1279-5 Annex B must be complied with.

2.7 Requirements for the visual quality
of insulating glass units

For factory production control in accordance with DIN
EN 1279-1, the insulating glass units must demonstra-
bly comply with the minimum requirements set out in
Annex F of DIN EN 1279-6 and in addition the criteria of
the "Guideline for assessing the visual quality of glass for
the building industry” of the Bundesverband Flachglas
(BF Bulletin 006 in their currently applicable versions.

2.8 Dimensional tolerances

The permissible dimensional tolerances must be spe-
cified in the system description and be demonstrab-
ly complied with by the product in the context of factory
production control in accordance with DIN EN 1279-6.

3 System description and type test
3.1 System description

External monitoring of quality-assured insulating glass
units is based on the system description of the insulating
glass products manufactured according to this system. The
system description based on DIN EN 1279-1 must conform
at least to the scope of the GGF model system description
(see Annex 1 to these RAL-GZ 520/1 Quality and Inspection
Regulations for Insulating Glass Units “System description
for insulating glass units in accordance with DIN EN 1279-
17). Changes to the system description must be submitted
without delay to the testing and inspection body with the
necessary verifications, if required. The updated system
description must be approved by the testing and inspection
body.

It is possible in principle to substitute the components and
materials on the basis of these Quality and Inspection Re-
gulations. The rules for the substitution of materials and
components are based on DIN EN 1279-1, Annex D. The
system description must specify the substitute materials
and components and refer to the underlying verifications
and relevant variables.

The verifications of the function values must be provided
in accordance with the standards listed in DIN EN 1279-5
or supplementary standards and guidelines. Such verifica-
tions must be recognised by the testing and inspection body.

The system description must be checked and approved by
the testing and inspection body. New edge seal systems,
or new insulating glass units with additional function ele-
ments without GGF approval must be approved by the GGF.
To that end, the manufacturer must submit a proposal for
the necessary verifications and production conditions in
consultation with a testing and inspection body designated
by GGF. The Quality Committee decides on the approval.

3.2 Type test

The type test is conducted in accordance with the require-
ments set out in DIN EN 1279-5. This is the basis for the
declaration of performance and CE-marking according to

Regulation (EU) No 305/2011 for construction products in
combination with the system description and documenta-
tion of the factory production control.

The award of the RAL quality mark to the manufacturer is
subject to the durability test/conformity with the definition
of insulating glass units set out in DIN EN 1279-5, Clau-
se 4.2.2.15. The testing and inspection body designated
by GGF checks the test specimens for conformity with the
system description.

The test specimens must be representative of the system
description. Non-conformities permitted by the system de-
scription must be provided for by the test specimens.

The manufacturer draws up a sampling report on the sam-
pling process and declares the conformity of the test spe-
cimens supplied for type testing with the manufacturer’s
system description in a manufacturer declaration. The test
specimens must conform to the usual production quality.
In justified cases, the Quality Committee may prescribe
that sampling is carried out in the presence of the testing
and inspection body designated by the GGF.

The provisions of DIN EN 1279-5 Clause 5.2.4 "Multiple
production lines/sites” remain unaffected. The provisions
of DIN EN 1279-5 Annex D also allow the use of third-party
type test results. In both cases, the relevant clauses of DIN
EN 1279-1 Annex D covering the substitution of compo-
nents and subsequent testing must be taken into account.

4 Test specifications

For each insulating glass system, a test plan based on
DIN EN 1279-6 is drawn up as an appendix to the system
description which lays down the following for the different
manufacturing stages:

- the type of test characteristics required,

- the scope of the test,

- the testing frequency,

- the test method,

- the testing personnel,

- the actions to be taken in case of non-conformities.

The test plan also specifies how the data collected are
handled, the relevant test basis for the data collected and
the type of test equipment used.

5 Monitoring

5.1 Internal monitoring
(factory production control)

Factory production control (FPC] is based on these Qua-
lity and Inspection Regulations and the provisions of the
DIN EN 1279-6 standard. In addition to the standard pro-
visions, the manufacturer test reports of the suppliers of
the components which are subject to the regulations of the
Specific Quality and Inspection Regulations must be che-
cked for completeness and up-to-datedness as part of the
inspection of incoming goods. Supplied parts without this
qualification must be rejected. Their use is not allowed for
quality-assured insulating glass.
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The entire manufacturing process must be monitored by
the manufacturer on a regular basis. Compliance with the
Quality and Inspection Regulations must be verified by ran-
dom samples. The results of these checks must be docu-
mented in writing or stated in an adequate digital form. The
reports are checked in the context of external monitoring.
The legally stipulated retention times must be observed.

The names of the personnel responsible for factory pro-
duction control must be passed on to the designated tes-
ting and inspection body.

5.2 External monitoring
5.2.1 General

Atesting and inspection body designated by GGF is respon-
sible for the implementation of external monitoring. This
cannot be delegated to other external parties. The samp-
ling for external monitoring of the components (spacers,
desiccants, sealants) can be delegated by the testing and
inspection body designated by GGF to another party.

5.2.2 Initial inspection

The initial inspection is carried out by the testing and ins-
pection body and the results are documented. During the
initial inspection, test specimens are produced for a “short
climate test” according to DIN EN 1279-6. If agreed with
the manufacturer of the insulating glass unit, deviations
from the description of the test specimen configuration in
accordance with DIN EN 1279-2 are permitted, if the short
climate test produces identical or increased loads com-
pared to the standard 4/12/4 configuration. The short cli-
mate test is conducted in the laboratory of the testing and
inspection body. Each test is to be documented in a test
report. Short climate test reports should include an expan-
ded description of the details of the test specimens based
on DIN EN 1279-2.

During external monitoring, the documents of the quality-
assured supplied products are checked for completeness
and updatedness. The processing of coated glass products
without external monitoring and of edge seal products
which are not included in the list of quality-assured com-
ponents, will result in a note and, if repeated, lead to failure
of the periodic test/inspection.

If both the initial inspection and the short climate test
are passed, the testing and inspection body will propose
awarding the company the RAL-GZ 520/1 quality mark for
insulating glass units. If the Quality Committee supports
the award, the executive board will decide on the award of
the quality mark. The award will be certified. More details
of the award are given in the Implementation Regulations
for Awarding and Carrying the Insulating Glass Unit Quality
Mark in the last part of this document.

5.2.3 Periodic test/inspection

Periodic tests/inspections must be carried out twice a year
at each plant. Test specimens are produced for a “short
climate test” to DIN EN 1279-6 at one of these periodic
tests/inspections. If agreed with the manufacturer of the

insulating glass unit, deviations from the description of the
test specimen configuration in accordance with DIN EN
1279-2 are permitted, if the short climate test produces
identical or increased loads as compared to the standard
4/12/4 configuration. The short climate test is conducted in
the laboratory of the testing and inspection body. Each test
is to be documented in a test report. Short climate test re-
ports should include an expanded description of the details
of the test specimens based on DIN EN 1279-2.

The manufacturer can apply to the GGF to reduce the num-
ber of periodic tests/inspections to one test/inspection per
year. This is subject to at least four positive inspection re-
sults. In the case of a failed periodic test/inspection, the
testing and inspection body and the GGF or Quality Com-
mittee will agree on the possible need to return to bi-annu-
al testing/inspecting on a case-by-case basis [see DIN EN
1279-6, Annex B normative, Clause B.5 Corrective actions
in case of non-conformity].

During external monitoring, the documents of the quality-
assured supplied products are checked for completeness
and updatedness. The processing of coated glass products
without external monitoring and of edge seal products
which are not included in the list of quality-assured com-
ponents, will result in a note and, if repeated, lead to failure
of the periodic test/inspection.

If, as part of component monitoring in accordance with
the RAL-GZ 520/02 Quality and Inspection Regulations for
Components, sampling is required by the testing and ins-
pection body of one or more supplied parts, this sampling
must be allowed and supported by the insulating glass unit
manufacturer. The relevant documents (manufacturer test
reports]) must be kept readily available and copies must be
provided.

5.2.4 Repeat inspection (special inspection)
A repeat inspection (special inspection] is to be conducted:
- after failure of the periodic test/inspection,
- after suspension of production for more than 6 months,

- at the justified request of the testing and inspection
body or GGF.

The nature and scope of the repeat inspection [special in-
spection) must be defined in each individual case by the
testing and inspection body in consultation with GGF. In
the case of failure of a periodic test/inspection, the special
inspection shall be conducted within 8 weeks. Any identi-
fied non-conformities must be immediately eliminated by
the manufacturer. Possible penalties in the event of inf-
ringement of these Quality and Inspection Regulations are
based on Section 5 of the Implementation Regulations.

5.2.5 Test and inspection reports

The commissioned testing and inspection body is obliged
to draw up a report on each test / inspection carried out.
Independent of the result, the quality mark user and the of-
fice of the GGF shall each receive a copy. A separate appro-
val by the quality mark user for the testing and inspection
body to pass on the test report to the GGF, is not required.
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6 ldentification Marking

The quality mark users are allowed to mark all panes con-
forming to the Quality and Inspection Regulations with

RAL

GUTEZEICHEN
MEHRSCHEIBEN
ISOLIERGLAS

stating make, name of the manufacturer or inspection
number. The same can be affixed to any type of commer-
cial document.

The following minimum marking of quality-assured insu-
lating glass units is obligatory: producer or GGF number
of the production site, date, order identification or similar
(reference to the product).

Quality-assured insulating glass units must be perma-
nently marked with the visible mark “IGU RAL-GZ 520".
For type B or C insulating glass units the marking rules set
out in DIN EN 1279-5, Clause 6, Marking and/or labelling,
must be taken into account.

Awarding and use of the quality mark are governed exclu-
sively by the GGF Implementation Regulations.

7 Changes

Changes to these Quality and Inspection Regulations for
RAL-GZ 520/1 insulating glass units, including those of an
editorial nature, require the prior written approval of RAL.
They enter into force after an appropriate period following
their announcement by the executive board of GGF.
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System description of insulating glass units in accordance
with DIN EN 1279-1

The model system description was prepared in accordance with the requirements of DIN EN 1279-1, Annex A and applies to
insulating glass units in accordance with 1279-1, Annex B.

A Normative Part

a.l System description: supp[ied - Spacer widths (cavity) from ... to... in mm,

products and edge seal system - Processing guidelines / product description [Annex in-
formative part),
For all supplied parts used in the insulating glass unit:

- Technical data sheets and manufacturer test reports of a.1.3 Desiccants (No. 4)*

the products used, _ Type/ trade name,

- P [ ideli
rocessing guidelines, ~ Manufacturer,

- Safety data sheets, as necessary, _ Address of manufacturer

- REACH declarations, as necessary. - Material description (e.g. molecular sieve 3 angstroms),

. - Processing guidelines / product description,
a.1.1 Basic glass products

Uncoated basic glass a.1.4 Primary sealants, inner seal (No. 3)*
Product/ Standard No.* | Manu- - Type/trade name,
component facturer/ - Manufacturer,
Supplier )
- Material,
Float glass DIN EN 572 1
- Address of manufacturer,
Patterned glass | DIN EN 572 1 . N . .
- Processing guidelines / product description [Annex in-
TSG DIN EN 12150 1 formative part]'
TSG with heat DIN EN 14179 1
soak test a.1.5 Secondary sealants, outer seal [No. é)*
HSG DIN EN 1863 1 - Type/trade name,
LSG/ LG DIN EN 14449 1 _ Manufacturer
Coated basic glass ~ Material,
Type/name Standard | Classacc. | No.* | Manu- - Address of manufacturer,
to DIN facturer/
EN 1096 Supplier - Processing guidelines / product description [Annex in-
Thermalinsula- | DINEN | e.g. 1 formative part)
tion/ name 1096 Class C
Solar control/ | DIN EN e.g. 1 a.1.6 Connectors (straight connectors,
name 1096 Class C corner keys]
* No. refers to the component in Figure 1 of Section a.1.8 - Type / trade name,
Further national verifications of fitness for use may be re- - Manufacturer,

quired for the above products. The coatings used for coated

glass acc. to DIN EN 1096 must be externally monitored. - Address of manufacturer,

- Material,

a.1.2 Spacer profiles (No. 5)* - Processing guidelines / product description [Annex in-
formative part).
- Type/trade name,

- Manufacturer, a.1.7 Cavity inserts

- Add f fact
ress ot manuiacturer. - Product (e.g. glazing bar, solar shading) / trade name,

- Material description, )
) ) ) ) ) - Function,
- Cross-sectional drawing with dimensions and

tolerances, - Manufacturer,

- Diffusion openings to cavity, - Address of manufacturer,



Annex 1 System description of insulating glass units in accordance with DIN EN 1279-1

[ ]

=0
[ ®
®
OO s W N

glass coated, uncoated
cavity

primary sealant
desiccant

spacer

secondary sealant

1
2
3
4
5
6

Figure 1 (left) and Figure 2 (right): Principle of organic sealed insulating
glass unit with hollow spacer. The numbering in Figure 1 refers to the insu-
lating glass unit components specified in a.1. The letters in Figure 2 refer to
geometric data which must include tolerances.

- Material,
- Cross-sectional drawing with dimensions and tolerances,

- Verifications acc. to DIN EN 1279-4 Clause 8 Require-
ments for inserts containing polymer materials and, in
addition, for fogging of the material in accordance with
the ift Guideline VE-07 at elevated temperature,

- Processing guidelines / product description [Annex in-
formative part].

a.1.8 Insulating glass unit edge seal system
a.1.8.1 Geometry of the edge seal system

The below description refers to organic sealed insulating
glass units with rigid hollow spacers acc. to DIN EN 1279-1
Annex B, Clause B.2. [For any deviating edge seal systems
refer to DIN EN 1279-1, Annex B, Clauses B.3 to B.6)

Drawing showing the dimensions and tolerances of the
individual components and numbering of the individual
components,

- Diffusion cross section [material cross sections of pri-
mary and secondary sealants between spacer profile
and glass sheet),

- Unit thickness of insulating glass unit,

- Cross-sectional drawings of installed corner keys and/
or straight connectors with dimensions and tolerances.

Note: The system description must have detailed drawings
of the edge seal system with illustrations of the continuous
edge seal areas, the connector/key area and corner details.
The geometry of the edge seal type-tested in accordance with
DIN EN 1279-2 and -3 must comply with the specifications of
the system description.
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a.1.8.2 Quality criteria for processing the edge
seal system

- Air inclusions between primary and secondary sealant
(average value; action limit; lower absolute tolerance
limit],

- Interruption of primary seal (average value; action limit;
lower absolute tolerance limit]. Reference: Edge seal
test specimen with verification to DIN EN 1279-2 and -3
= action limit.

a.1.9 Designation of the components

DIN EN 1279-1 stipulates a drawing of a cross section of
the edge seal of the insulating glass unit to scale, with
each component designated (numbered).

a.2 Description of the manufacture of
insulating glass units

a.2.1 Dimensions and tolerances of insulating
glass units

The dimensions and tolerances must meet at least the re-
quirements of DIN EN 1279-1, Clause 6.3.

a.2.2 Coated glass for meeting the require-
ments for thermal insulation and solar
control in accordance with DIN EN 1096

- Specification of the potentially necessary edge stripping
inmm (e.g. class C-coating) with indication of tolerances,
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- Edge stripping method,

- Description of the materials used for edge stripping (ab-
rasive disc) depending on the coating system.

Note: Specification per coating type

a.2.3 Desiccant

- Correlation curve of supplier (AT versus moisture con-
tent of desiccant),

- Available water adsorption capacity when changing con-
tainer/opening package (see note),

- Available water adsorption capacity at each filling stati-
on (see note),

- Available water adsorption capacity with filled frame du-
ring waiting time in open area (see noteJ,

- Desiccant filling quantity in g per running metre (ave-
rage value; action limit; lower absolute tolerance limit],

- Number of filled sides of the spacer frame (possibly de-
pendent on corner joint, pane size and cavity).

Note: Determination of the available water adsorption capa-
city of the desiccant must be in accordance with the require-
ments of DIN EN 1279-6, Annex H, e.g. AT measurement. The
limit values to be observed (action limits, absolute tolerance
limits) are specified by the suppliers and must be provided in
the system description.

a.2.4 Primary sealant

The documentation must correspond to the design of the
type test resp. meet the requirements of the supplier's
processing instructions. The following must be specified:

- Butyl quantity per running metre of spacer profile incl.
tolerances,

- Shape of application and position of the butyl cord.

a.2.5 Secondary sealant

The documentation must correspond to the design of the
type test resp. meet the requirements of the supplier’s
processing instructions. Specify, if applicable:

- Mixing ratios,

- Shore A hardness values depending on curing time and
temperature (see DIN EN 1279-6, Annex E informative),

- Permissible processing temperature.

a.2.6 Gas filling

- Gases/gas mixtures used,

- Gasfilling rates (average value; action limit; lower abso-
lute tolerance limit),

- Filling holes closing method, including list of materials;
- Position and size of the filling holes,

- Indication of the gas fill process (e.g. manual or machi-
ne filling).

a.2.7 Spacer frame

- Corner details,

- Associated corner keys or straight connectors,
- Sealing of the relevant joint, if applicable,

- Application method (hand-working or machine-aided
production),

- Internal free sectional area A.
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B Technical Documentation for the system description

b.1 Test reports and verifications

a) Test reports to DIN EN 1279-2: Long term test method
and requirements for moisture penetration,

b) Test reports to DIN EN 1279-3: Long term test method
and requirements for gas leakage rate and for gas con-
centration tolerances,

c) Test reports to DIN EN 1279-4: Methods of test for the
physical attributes of edge seal components and inserts

d) Certificates for basic glass and glass products used
with regard to determining the luminous and solar cha-
racteristics in accordance with the requirements of DIN
EN 410 including emissivity of coated basic glass in ac-
cordance with DIN EN 1096,

Test reports for the declarable U,- and g-values for
insulating glass units of the relevant configurations. If
calculation of thermal transmittance [Ug—value] in ac-
cordance with DIN EN 673 is not possible: test report to
DIN EN 674 or DIN EN 675,

f] If necessary, verifications of additional declared perfor-
mance characteristics (e.g. sound insulation, safety in
use),

e

Confirmation by the testing and inspection body of the
conformity of the insulating glass unit system with the
RAL Quality and Inspection Regulations.

9

h] If necessary, test evidence and results of the short cli-
mate test conducted in the same time as the long term
moisture penetration test to DIN EN 1279-2.

Note: The luminous and solar characteristics and the ther-
mal transmittance of insulating glass units must be determi-
ned using a calculation programme certified by a European
notified body.

b.2 Information on the substitution
of components

Components can be substituted only within the group of
tested supplied parts and in accordance with the rules set
out in DIN EN 1279-1, Annex D. All data which allow sub-
stitution in accordance with Tables D.1 to D.7 of Annex D,
must be provided for by the above underlying documents.

- ldentification of materials and components,
- Validation method used,

- Test reports from testing and inspection bodies, accre-
dited according to DIN EN ISO/IEC 17025 and European
notified, test report number, date testing laboratory.



Il. General and Specific Quality and Inspection Regulations
for Components of Insulating Glass Units
RAL-GZ 520/2

1 General Quality and Inspection
Regulations for Components

1.1 Scope

These General and Specific Quality and Inspection Regu-
lations apply to components used for the manufacture of
insulating glass units. They apply only in conjunction with
the currently applicable version of the Quality and Inspec-
tion Regulations for RAL-GZ 520/1 Insulating Glass Units.
Component manufacturers are advised to take special ac-
count of the general and component-related requirements
resulting from the quality regulations for insulating glass
units in Part | of this document.

The GGF designates testing and inspection bodies for mo-
nitoring. The component manufacturer selects and com-
missions the body that is suitable for this purpose.

The component manufacturer informs the GGF of all com-
ponents that are subject to monitoring. The component
manufacturer commissions at least one testing and ins-
pection body to monitor the quality of the components used
ininsulating glass units in accordance with the rules of the
General and relevant Specific Quality and Inspection Regu-
lations. The testing and inspection body informs the GGF
directly of the commissioning by the component manufac-
turer.

The GGF maintains a list of quality-assured components
approved for the manufacture of quality-assured insulating
glass units. Components can be provisionally added to the
list of quality-assured components, if the conclusion of a
quality assurance contract has been confirmed by a testing
and inspection body, the complete Technical Documenta-
tion has been submitted by the component manufacturer,
and the initial inspection for sampling has been carried
out by the testing and inspection body. The component is
marked a) for the period until presentation of the report
on the initial periodic test/inspection. After presentation of
the report the component is marked b). The marking will
be removed as soon as all periodic inspections/tests have
been passed and reported. The plan for sampling at the in-
sulating glass unit manufacturer is drawn up by the testing
and inspection bodies.

The Specific Quality and Inspection Regulations basically
comprise:

- The description of the necessary Technical Documenta-
tion specifying the characteristics of the relevant product
at the beginning of the monitoring with any changes to
the applicable standards resulting in supplementation
of the Technical Documentation if required,

- The content of the initial periodic test/inspection of the
component, consisting of the documentation of facto-
ry production control by the component manufacturer
according to defined rules and the results of external

monitoring of the components from products sampled
at the insulating glass unit manufacturer. Following
verification of conformity by the testing and inspection
body designated by GGF and commissioned by the com-
ponent manufacturer, a certificate of award is drawn up.

- Six-monthly additional periodic tests/inspections of the
components for verification that the assured quality of
the product and hence the award are maintained.

The certificate of award is the basis for using the quality
mark for components. It is valid for 12 months at a time
and is usually issued on Tst April of each calendar year.

1.2 Technical Documentation

The documents described in Sections 2 to 4 of these Qua-
lity and Inspection Regulations for Components must be
made available by the manufacturer and in their entire-
ty form the Technical Documentation. In this context the
manufacturer must state a tolerance for the specified and
assured product values for the evaluation of the periodic
tests/inspections carried out by the testing and inspection
body. The testing and inspection body checks the Techni-
cal Documentation for completeness and specifies the set
point/nominal values and tolerances in consultation with
the component manufacturer. These values are the basis
for evaluating the results to be obtained in the subsequent
periodic tests/inspections carried out by the testing and
inspection body. The manufacturer is obliged to notify GGF
and the relevant testing and inspection body of any chan-
ges.

The Technical Documentation must originate from tests
conducted by laboratories/testing bodies accredited for the
relevant procedures according to DIN EN ISO/IEC 17025.

1.3 Monitoring

1.3.1 Initial periodic test/inspection of
the component

1.3.1.1 Factory production control by the component
manufacturer

The component manufacturer undertakes to establish a
system of factory production control to ensure a regular
quality control of the components.

1.3.1.2 Initial inspection

During the initial inspection, the inspector takes samples
of the components for a first periodic test/inspection at the
testing and inspection body. The sampling is part of any
periodic test/inspection for the quality monitoring of insu-
lating glass unit manufacturers who are authorised to use
the RAL-GZ 520/1 insulating glass unit quality mark. The
manufacturer gives the testing and inspection body the
names of the relevant quality mark users. If a component
is not yet processed by a quality mark user or any other
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insulating glass unit manufacturer in the catchment area
of the testing and inspection body, sampling for the initial
periodic test/inspection is carried out directly at the com-
ponent manufacturer’s premises. The details of sampling
are governed by Sections 2 to 4 of the Specific Quality and
Inspection Regulations for Components.

The initial periodic test/inspection is carried out by the tes-
ting and inspection body and the results are documented.
This is followed by checking the conformity of the values
from the factory production control by the component ma-
nufacturer, the results of the initial periodic test/inspec-
tion, and the values specified in the Technical Documenta-
tion, within the defined tolerances [see also the following
flow chart Figure 3).

If the deviation between the results of the initial periodic
test/inspection by the testing and inspection body and the
measurement values obtained from the factory production
control (FPC) in the testing laboratory of the component
manufacturer exceeds the defined tolerances, another
comparative measurement must be carried out on another
sample (reference sample] after an error analysis. The de-
viations must be evaluated by the testing and inspection
body. The manufacturer is obliged to contribute to an ex-
planation. In the case of dispute, an appeal can be made to
the responsible Quality Committee.

If there is conformity between the results of the factory
production control (FPC) and the initial periodic test/ins-
pection in terms of method accuracy and specified toleran-

Initial periodic test/inspection of component (1.3.1)

Component manufacturer

Testing and inspection body

GGF Office

Component \
monitoring >
RAL-GZ520/2 /
Conclusion of contract with
testing and inspection body > MNotification to GGF
(T&I-body)
Y
Compilation of =
documents [ verifications
v
Techn. Documentation (TD) iz i
(TD ismade available to GGF A\ n Tmi e
and T&l-body by the 0 retention
component manufacturer) inspection No
TD complete?
Yes
*

FPC results
(Results of FPC by component
manufacturerto T&l-body)

¥

1. Periodic test/inspection:
Sampling at1GU

manufacturer, laboratory
testand comparison with
TD and FPC

Info from T&I-body:
TD complete and
sampling carried out

T&I-body clarifies further
procedure with component
manufacturer (special |+
inspection/testing, if
necessary)

No -

l

Laboratory
testpositive?
Conformity with
TD/FRC?

Yes
¥

L4

List of quality-assured
components
Provisionaladmission with
Note a)

Monitoring report 1. Periodic
test/inspection (passed)
T&l-body sendsreport to GGF and

Note a) becomesb)

component manufacturer l
Certificate of award for
Use of RAL-GZ 1GU with component
supplementary component _ Firstissue
Further proceeding see
“Further periodic tests/
inspections of the

component” (1.3.2)

Figure 3: Flow chart of initial periodic test/inspection of a component
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ces, they are then compared with the specifications of the
Technical Documentation. In the case of conformity, GGF
will issue the certificate of award and send it to the com-
ponent manufacturer. The GGF will inform the testing and
inspection bodies of the awards.

1.3.2 Further periodic tests/inspections

The following items are part of further periodic tests/ins-
pections (see also the following flow chart Figure 4):

Review of the content of the Technical Documentation
and existence of a valid certificate of award. The docu-
ments are made available to the testing and inspection
body by the component manufacturer. In this way the
manufacturer confirms that the product has been ma-
nufactured without any modification.

The specimens for the periodic test/inspection of the
components are sampled at the insulating glass unit
manufacturer during a routine inspection of the insu-
lating glass units. Sampling can be conducted at all in-

sulating glass unit manufacturers subject to the requi-
rements of the Quality and Inspection Regulations for
RAL-GZ 520/1 insulating glass units. The quality mark
users provide support during sampling. It should be no-
ted that two samples of each component are taken per
year and per component or, if permitted, per component
group.

If a component cannot be sampled at any quality mark
user, e.g. because it is not processed there, the speci-
mens can instead be sampled at any other insulating
glass unit manufacturer. If this is not possible either,
sampling can be carried out directly at the manufac-
turer of the component. For components that are not
processed by any quality mark user, a periodic test/ins-
pection must be carried out at least once a year as the
basis for maintaining the RAL-GZ 520/2 Specific Quality
and Inspection Regulations for Components and for re-
maining on the list of quality-assured components. The
component manufacturer and the testing and inspec-
tion body need to agree on the options for sampling.

Further periodic tests/inspections of the component (1.3.2)

Component manufacturer

Testing and inspection body

GGF Office

First periodic test/inspection
passed, certificate of award is

available

Inspection of TD and

1
1
1
1
4

award of certificate

T&I-body clarifies with
component
manufacturer and GGF

TD
updated and certificate
available?

Yes

Next routine inspection

Periodic test/inspection:
6-monthly sampling at IGU
manufacturer, laboratory test
and comparison with TD

A 4

Monitoring report
on periodic test/inspection
(T&I-body sends report to GGF
and component manufacturer)

if required)

T&I-body clarifies further
proceedings with GGF and
component manufacturer |[«= No
(special inspection/testing,

Periodic
test/inspection
passed?

e it St

Yes

If note still on the list:
» final approval of component

without note

A4

component

Further use of RAL-GZ
IGU supplementary

r

Certificate of award for
component
Next issue

Figure 4: Flow chart of further periodic tests/inspections of a component



- Implementation of the test programme for the samples
selected in accordance with the General and relevant
Specific Quality and Inspection Regulations for Components.

- Preparation of a report per product group with reference
to the product actually tested.

- The testing and inspection body sends the periodic test/
inspection report to the GGF and the manufacturer at
the same time. A separate approval by the manufactu-
rer for sending the test report to the GGF is not express-
ly required.

The testing and inspection body must ensure that all the
products of a group are checked in turn on a regular basis.

The periodic test/inspection of a component terminates
with its deletion from the testing and inspection contract
or termination of the contract. This also ends the GGF ap-
proval of the component.

Sampling of test specimens for periodic component test/
inspection and implementing the test programme for the
samples can be omitted if this has already been carried out
by other quality assurance systems (such as CEKAL). This
is subject to the requirement that, in terms of their content,
all tests cover the scope of the periodic tests/inspections in
accordance with these Quality and Inspection Regulations.
This must be assessed by the commissioned testing and
inspection body, which issues a recommendation for the
Quality Committee. The Quality Committee decides on the
recognition. The total number of 2 samplings and tests/
inspections per year and per product resp. product group
of each component must be complied with.

1.3.2.1 Sampling during the production of insulating
glass units

During each periodic test/inspection conducted by the
testing and inspection body, samples are taken for each
product resp. product group from the ongoing production
(from original containers) so that a reference sample re-
mains after all the tests/inspections have been carried out.
The reference sample is retained at the testing and ins-
pection body until the end of shelf life (if applicable] or the
next sampling.

The production plant must ensure that sampling is possi-
ble on the day of the periodic test/inspection. The samples
must be clearly marked with the required details and the
initials of the employee responsible for the selection (tra-
ceability).

1.3.2.2 Report and evaluation

The component manufacturer makes the Technical Docu-
mentation available to the GGF and the testing and inspec-
tion body.

The testing and inspection body draws up a report on each
test / monitoring carried out. Laboratory testing and pre-
paration of the report shall be carried out in due time upon
the sampling, so that the result is available within the shelf
life of the component. This is followed by checking the re-
sults of the periodic test/inspection and the values stated
in the Technical Documentation for conformity with the de-
fined tolerances.

. General and Specific Quality and Inspection Regulations for Components of Insulating Glass Units RAL-GZ 520/2

If the deviations comply with the defined tolerances, the re-
sult is assessed as positive.

If the tolerances are exceeded the following procedure has
been agreed:

Requesting the results of factory production control from
the component manufacturer for the relevant batch. If the
deviation between the results of the periodic test/inspec-
tion by the testing and inspection body and the measure-
ment values obtained from the factory production control
(FPC) by the component manufacturer exceeds the defined
tolerances, another comparative measurement must be
carried out on the reference sample after an error ana-
lysis. The deviations must be evaluated by the testing and
inspection body. The manufacturer is obliged to contribute
to an explanation.

If negative results are again obtained from the compara-
tive measurement of the reference sample, the cause of
the deviation must be clarified (e.g. by additional tests/in-
spections) and the non-conformity quickly eliminated. The
elimination of the non-conformity must be verified by the
testing and inspection body. A special test/inspection may
be required (for details refer to Section 1.3.3). In the case of
dispute, an appeal can be made to the responsible Quality
Committee.

Independent of the result, the component manufacturer
and the office of the GGF shall each receive a copy. A sepa-
rate approval by the component manufacturer for the tes-
ting and inspection body to pass on the test report to the
GGF, is not required.

1.3.3 Repeat inspection (special inspection)
A repeat inspection (special inspection] is to be conducted:
- after failure of the periodic test/inspection,

- at the justified request of the testing and inspection body
or GGF

The nature and scope of the repeat inspection [special in-
spection) must be defined in each individual case by the
testing and inspection body in consultation with GGF. In
the case of failure of a periodic test/inspection, the special
inspection shall be conducted within 8 weeks. Any identi-
fied non-conformities must be immediately eliminated by
the manufacturer. Possible penalties in the event of inf-
ringement of these Quality and Inspection Regulations are
governed by Section 5 of the Implementation Regulations.

In the case of failure of both the periodic test/inspection and
the subsequent special inspection, the responsible Quality
Committee will decide about deleting the component from
the list of quality-assured components and the re-admis-
sion to the list after the submission of new verifications.

1.4 Award and use of the quality mark
Quality-assured components

- Spacers

- Desiccants

- Primary and secondary sealants

may be marked with the quality mark of the GGF in conjunc-
tion with the product-related supplement as shown by the
quality mark illustration below:
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[RAL][RAL]IRAL]

GUTEZEICHEN GUTEZEICHEN GUTEZEICHEN
MEHRSCHEIBEN
ISOLIERGLAS

MEHRSCHEIBEN
ISOLIERGLAS

MEHRSCHEIBEN
ISOLIERGLAS

Sealants Spacers Desiccants

In addition to affixing the marking to commercial docu-
ments (e.g. delivery notes), the marking can also be shown

on the packaging. The reference to the quality-assured
component must be clearly recognisable.

Use of the quality marks is permitted only after the award
of the certificate and during their period of validity.

Awarding and use of the quality mark are governed exclu-
sively by the Implementation Regulations of Glitegemein-
schaft Flachglas e.V.

1.5 Changes

Changes to these RAL-GZ 520/2 General and Specific Qua-
lity and Inspection Regulations for Components, including
those of an editorial nature, require the prior written ap-
proval of RAL. They enter into force after an appropriate
period following their announcement by the executive
board of GGF.
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2 Specific Quality and
Inspection Regulations for
Spacers RAL-GZ 520/2-1

2.1 Scope

These Specific Quality and Inspection Regulations apply to
spacers of insulating glass units. They apply only in con-
junction with the General Part of the RAL-GZ 520/2 General
and Specific Quality and Inspection Regulations for Com-
ponents of Insulating Glass Units.

Spacers can be combined into groups according to the fol-
lowing Tables 1 and 2:

Table 1: Permissible grouping of rigid hollow spacers

2.2 Technical Documentation

The product-relevant characteristics per product group are
shown in the following documents:

Table 3: Necessary Technical Documentation depending on
the spacer category

Spacer

Grouping category

Hollow spacers in aluminium or A
galvanised steel

Hollow spacers in stainless steel A

Technical Spacer cate-
Documenta- Description gory

tion A|B|C|D|E
Technical data | e Product charac- VIV IV ]|V |V

sheet terisation based
on specified and
assured values in-
cluding statement
of tolerances.

e Cross-sectional VIVIV IV IV
drawing of
spacer (geomet-
rical shape with
dimensions and
tolerances, with
description of the
materials uses)

Hollow spacer made of composite B
materials with metallic adhesion
surface to the sealants, from the
same polymer group, with identical
manufacturing process

DIN N 1279-2 | Verification of long- |V |V |V |V |V
and -3 term behaviour/
durability

Hollow spacers made of composite C
materials with non-metallic adhesi-
on surface to the sealants, from the
same polymer group, with identical

manufacturing process

Note: For the definition of metallic adhesion surface see DIN
EN 1279-1; subdivision of spacer categories in accordance
with the ift Guideline VE-17

Table 2: Permissible grouping of flexible spacers

DIN EN 1279-4 | Verification of rele- VIV IV IV ]|V
vant characteristics
in accordance with
DIN EN 1279-4 incl.
fogging behaviour
(DIN EN 1279-4
Annex C)

Adhesive test of VIV |V v
secondary sealants
(DIN EN 1279-6
Annex D)

Verification of VIV IV V]|V
factory production
control (FPC), e.g. in
accordance with DIN
EN IS0 9001

Factory
production
control

Grouping STy
category

On site, hot applied, from the same D

polymer group with identical content

and type of desiccant

Prefabricated, from the same po- E

lymer group with identical content

and type of desiccant, e.g. foamed

profiles from the roll

Note: For the definition of flexible spacers see DIN EN 1279-
1, Subdivision of spacer categories in accordance with the ift
Guideline VE-17

Each line of Tables 1 and 2 designates a permissible grou-
ping. From each of these groups at least 1 representative
product must be sampled and forwarded every six months
for testing per manufacturer. In cases of doubt, the Quality
Committee decides on the allocation of products to a group.
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Verification in the VIV IV V|V
form of a psi-

value data sheet

for windows of the
BF Warm edge
Working Group

(only for thermally
improved spacers in
accordance with DIN
EN IS0 10077-1)

Thermal
performance

Verification of com- |V |V |V
pression resistance
in accordance with
ift-Guideline VE-17

Compression
resistance*
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Fogging Verification also VI VIV |V
behaviour required for eleva-
ted temperature in
accordance with the
ift-Guideline VE-17.

Chemical * TGA and/or IR- VvV IV
characterisa- spectroscopy of

tion/ material profile base body

identity*” e storage, archiving v v

of retain samples
of the films used at
the time of the test
(up to 10 years] at
the testing body,
e.g. in a sealed en-
velope in the test
file. Alternatively,
the manufacturer
can deposit retain
samples with a
notary and have
this certified by the
notary to the tes-
ting and inspection
body.

where appropriate, V|V
ashing to determi-
ne the glass fiber
content within the
hollow profile.

Linear thermal | Verification in VIV
expansion accordance with ift
Guideline VE-17

UV resistance* | Verification in VIV vV
accordance with ift
Guideline VE-17

Composite Verification of Vv
spacer strength by shear
strength testing in ac-

cordance with ift-
Guideline VE-17

*Note: The methods marked with * are not yet included in the
ift-guideline VE-17. These tests will become relevant as soon
as they are described there

**Note: Depending on the type of spacer, the appropriate me-
thod, or a combination thereof, must be determined by the
testing and inspection body in coordination with the spacer
manufacturer. The tests serve to identify the product. Con-
fidential information can be included in test reports in non-
public areas.

The Technical Documentation is inspected by the testing
and inspection body on the basis of the documents presen-
ted (see Section 1.2].

2.3 Monitoring

2.3.1 Initial periodic test/inspection

of the component

2.3.1.1 Inspections in the laboratory of the spacer

manufacturer

At least the following tests of spacers from ongoing pro-
duction must be regularly carried out, documented
and made available to the testing body upon request:

al

b

For hollow spacers [spacer categories A, B and C):
overall dimensions by measuring height and width,
visual inspection of the cross section,

measurement of wall thickness of two main surfaces
(profile surface oriented towards the cavity (= visib-
le surface) or towards the secondary sealant (= profile
back]; basis: cross sectional drawing,

visual assessment of the surface condition (e.g. with re-
gard to oily residues, crack formation),

test data of factory production control at the spacer ma-
nufacturer are retained with a batch number. They must
be available at a later stage and able to be compared
with the data collected from the insulating glass unit
manufacturer (can be retained e.g. using bar code or
laser printing),

determination of the weight per metre,

The internal volume of the spacer is measured by fil-
ling the internal hollow space with water (233 °C). The
length of the profile sections shall be > 200 mm. The
surface oriented towards the cavity as well as one of the
ends must be masked tightly, e.g. with PIB. The mea-
surement is carried out on 3 test specimens. A mean
value is calculated and given in dm3/m with two value
indicating digits,

adhesion of sealants, at least 1 sealant per product
group (polysulphide, polyurethane, silicone), Where ap-
propriate, records of the adhesion tests of this spacer
from the factory production control of processing com-
panies may be used as well.

densimetry and thermogravimetric analysis (for catego-
ries B.and CJ.

For all flexible spacers with incorporated desiccant
(spacer categories D and E):

determination of the Tc-value and initial water content
in [%] (except for butyl-based products of spacer cate-
gory DJ,

the Tc-value of butyl-based products is determined in
accordance with DIN EN 1279-4, Annex G, gravimetric
method,

densimetry: can be carried out volumetrically on geo-
metrically defined cross sections in accordance with
DIN EN ISO 845 or, in case of more complex geometries,
in the immersion method in accordance with DIN EN
ISO 1183-1, method A,

thermogravimetric analysis of the material of the profile
base body, method in coordination with the manufacturer,

test data of factory production control at the spacer ma-
nufacturer are retained with a batch number. They must
be available at a later stage and able to be compared



with the data collected from the insulating glass unit
manufacturer (can be retained e.g. using bar code or
laser printing).

c) In addition, for prefabricated flexible spacers with incor-
porated desiccant (spacer category EJ:

- overall dimensions by measuring height and width,
- visual inspection of the cross section,
- visual assessment of the surface condition,

- adhesion of sealants, at least 1 sealant per product
group (polysulphide, polyurethane, silicone) Where ap-
propriate, records of the adhesion tests of this spacer
from the factory production control of processing com-
panies may be used as well.

2.3.1.2 Initial inspection by the testing and
inspection body

For a description of the sampling, see section 2.3.2.1.

The following inspections are conducted by the testing and
inspection body:

- Existence of a valid BF data sheet with representative
Psi-values for windows (for all thermally improved spa-
cers)

- The tests conducted in the laboratory of the testing body
are identical to those described in 2.3.1.1 for the rele-
vant product category.

The results of the tests conducted by the manufacturer and
the testing body are compared. The agreed results serve as
a reference for the subsequent periodic tests/inspections.

2.3.2 Further periodic tests/inspections

2.3.2.1 Sampling during the production of insulating
glass units

In addition to the sampling material, the insulating glass
manufacturer must make the manufacturer test report as-
sociated with the batch of the sampled specimen available
to the testing and inspection body.

a) For rigid hollow spacers (spacer categories A, B and CJ:

- During the periodic test/inspection at the insulating
glass manufacturer, at least 5 spacer sections of 500
mm length each are sampled from a current batch for
the test/inspection conducted at the testing and inspec-
tion body.

- Theinsulating glass producer provides the adhesion test
protocols of the factory production control of this spacer.

b

For flexible, on-site hot applied spacers with incorpora-
ted desiccant (spacer category D):

- Sampling of approx. 200 g material from the line or
drum at the insulating glass manufacturer. Packing in
special airtight and moisture-proof containers with as
small a volume as possible, which are provided by the
testing and inspection body.

c) For flexible prefabricated spacers with incorporated de-

siccant (spacer category EJ:

- During the periodic test/inspection at the insula-
ting glass manufacturer, at least 5 sections each of
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100 mm and 10 sections each of 200 mm are sam-
pled from different points of the roll running in pro-
duction. Packing special airtight and moisture-proof
containers with as small a volume as possible, which
are provided by the testing and inspection body.

- Theinsulating glass producer provides the adhesion test
protocols of the factory production control of this spacer.

2.3.2.2 Test programme in the laboratory of the testing
and inspection body

a) For all spacers (spacer categories A, B, C, D and EJ:

- Checking the existence of the Technical Documentation.
The documents are made available to the testing and
inspection body by the spacer manufacturer. In this way
the manufacturer confirms that the product is manufac-
tured without any modification.

- existence of a valid BF data sheet with representative
Psi-values for windows (only for thermally improved
spacers)

b

- overall dimensions by measuring height and width,

For rigid hollow spacers [spacer categories A, B and CJ:

- visual inspection of the cross section and comparison
with the cross-sectional drawing,

- measurement of the wall thickness,

- visual assessment of the surface condition, (e.g. for oily
residues, cracking,

- request for test data from factory production control at
the spacer manufacturer by providing the batch number
tested at the insulating glass unit manufacturer (e.g. re-
tained by bar code or laser printing),

- determination of the weight per metre,

- densimetry and thermogravimetric analysis (for catego-
ries B and C). This test only needs to be done once per
year.

(@]

For all flexible spacers with incorporated desiccant
(spacer categories D and E)

- determination of the T.-value and initial water content
in [%), (except for butyl-based products of spacer cate-
gory DJ,

- the T.-value of butyl-based products is determined in
accordance with DIN EN 1279-4, Annex G, gravimetric
method

- densimetry: can be carried out volumetrically on geo-
metrically defined cross sections in accordance with
DIN EN ISO 845 or, in case of more complex geometries,
in the immersion method in accordance with DIN EN
ISO 1183-1, method A,

- thermogravimetric analysis of the material of the profile
base body, method in coordination with the manufacturer,

- request for test data from factory production control at
the spacer manufacturer by providing the batch number
tested at the insulating glass unit manufacturer (e.g. re-
tained by bar code or laser printing).

d

In addition, for flexible prefabricated spacers with incor-
porated desiccant (spacer category EJ:
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- overall dimensions by measuring height and width,

- visual inspection of the cross section of the spacer and
comparison with the cross-sectional drawing (technical
document),

- visual assessment of the surface condition,

2.3.3 Repeat inspection (special inspection)
See Section 1.3.3

2.4 Identification Marking

Quality-assured spacers can be marked with the quality
mark of the GGF in conjunction with the product-related
supplement as shown by the quality mark illustration

" [RAL

GUTEZEICHEN
MEHRSCHEIBEN
ISOLIERGLAS

Spacers

Awarding and use of the quality mark are governed exclu-
sively by the Implementation Regulations of Gltegemein-
schaft Flachglas e.V.

2.5 Changes

Changes to these RAL-GZ 520/2-1 Specific Quality and
Inspection Regulations for Spacers, including those of an
editorial nature, require the prior written approval of RAL.
They enter into force after an appropriate period following
their declaration by the executive board of GGF.
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3 Specific Quality and Inspection Regu-
lations for Desiccants RAL-GZ 520/2-2

3.1 Scope

These Specific Quality and Inspection Regulations apply to
the characteristics of desiccants used in hollow spacers of
insulating glass units.

Desiccants incorporated in flexible spacers are governed
by the RAL-GZ 520/2-1 Specific Quality and Inspection Re-
gulations for Spacers.

These Specific Quality and Inspection Regulations apply
only in conjunction with the General Part of the RAL-GZ
520/2 General and Specific Quality and Inspection Regula-
tions for Components of Insulating Glass Units.

Products with identical chemical composition and iden-
tical crystalline structure can be combined into groups.

3.2 Technical Documentation

The product-relevant characteristics per product group are
shown in the following documents:

- Technical data sheet of the desiccant with specifications
as per DIN EN 1279-4,

- Safety data sheet,

- Verification as per DIN EN 1279-2 in an insulating glass
system,

- Verification as per DIN EN 1279-4, Clause 6.

Products intended for use in insulating glass must meet at
least the following requirements:

- Gas desorption in ml/g <03

- Initial water content (LO)in% =<1.7%

Note: If the desiccant is to be used as a substitute material in
an existing system, the substitution rules set out in DIN EN
1279-1 must be observed and the requirement of AWAC-value
= 16 % must be met. If the value of the substitute desiccant is
below 16 %, a type test to DIN EN 1279-2 must be conducted
with this system (a test report from the supplier or third party
is not permitted).

The Technical Documentation is inspected by the testing
and inspection body on the basis of the documents presen-
ted. (see Section 1.2).

3.3 Monitoring

3.3.1 Initial periodic test/inspection of the
component

3.3.1.1 Inspections in the laboratory of the desiccant
manufacturer

The following tests of desiccants from ongoing production
must be regularly carried out and documented as a mini-
mum:
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- gas desorption,

- bulk density,

- determination of the AWAC-value,
- initial water content (LOI) in [%],

- correlation curve AT / available water adsorption capa-
city AWAC

The results of the conducted laboratory tests must be do-
cumented and checked for compliance with the limit valu-
es specified in the product requirements. The results must
be documented for each specific batch.

3.3.1.2 Initial inspection by the testing and
inspection body

During the initial inspection at the insulating glass manu-
facturer, the desiccant is sampled from the current batch
from an opened container directly at the filling station.
However, if not used at the date of the initial inspection, it
is sampled from original warehouse containers for a first
periodic test/inspection conducted at the testing and ins-
pection body, together with the manufacturer test report
accompanying the supply.

The following is measured:
- gas desorption in ml/g <03

must conform to the
product specification

- bulk density in g/t
- AWAC-value in %

must conform to the
product specification

<1.7%
must conform to the

product specification
(correlation curve as per EN 1279-4)

- initial water content (LOI) in %
Delta T

Note: If the desiccant is to be used as a substitute material in
an existing system, the substitution rules set out in DIN EN
1279-1 must be observed and the requirement of AWAC-value
= 16 % must be met. If the value of the substitute desiccant is
below 16 %, a type test to DIN EN 1279-2 must be conducted
with this system (a test report from the supplier or third party
is not permitted).

3.3.2 Further periodic tests/inspections

3.3.2.1 Sampling during the production of insulating
glass units

Sampling at the insulating glass manufacturer is carried
out from the opened container directly at the filling station
or, if not used at the date of the inspection, from original
warehouse containers, together with the manufacturer
test report accompanying the supply. During this sampling,
a second sample must be taken for the manufacturer of
the desiccant. This sample is sent to the manufacturer by
the testing and inspection body, if required.

The sampling method is agreed between the testing and
inspection body and the manufacturer.

3.3.2.2 Test programme in the laboratory of the testing
and inspection body

The following tests are conducted in the laboratory of the
testing and inspection body:
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- Checking the existence of the Technical Documentation.
The documents are made available to the testing and
inspection body by the desiccant manufacturer. In this
way the manufacturer confirms that the product is ma-
nufactured without any modification.

- gas desorption,

- bulk density,

- AWAC in [%],

- initial water content (LOI) in [%],
Delta-T.

3.3.3 Repeat inspection [special inspection)
See Section 1.3.3

3.4 ldentification Marking

Quality-assured desiccants can be marked with the quality
mark of the GGF in conjunction with the product-related
supplement as shown by the quality mark illustration
below:

Desiccants

Awarding and use of the quality mark are governed exclu-
sively by the Implementation Regulations of Gitegemein-
schaft Flachglas e.V.

3.5 Changes

Changes to these RAL-GZ 520/2-2 Specific Quality and In-
spection Regulations for Desiccants, including those of an
editorial nature, require the prior written approval of RAL.
They enter into force after an appropriate period following
their announcement by the executive board of GGF.
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4 Specific Quality and
Inspection Regulations for Sealants
RAL-GZ 520/2-3

4.1 Scope

These Specific Quality and Inspection Regulations ap-
ply to the sealants (primary and the secondary seal-
ants) of insulating glass units. They apply only in con-
junction with the General Part of the RAL-GZ 520/2
General and Specific Quality and Inspection Regu-
lations for Components of Insulating Glass Units.

4.2 Technical Documentation

The product-relevant characteristics per product are shown
in the following documents:

- Technical data sheet,

- Safety data sheet (also for individual components, if ap-
plicable],

- Verification as per DIN EN 1279-2 and -3 in an insulating
glass system,

- Verification as per DIN EN 1279-4,

- Verification of compatibility between primary and secon-
dary sealant by testing in accordance with DIN EN 1279-
2. Testing to DIN EN 1279-2 is considered as verification
of compatibility, if the two products have been used to-
gether. Alternatively, compatibility between primary and
secondary sealant may be verified by the sealant manu-
facturer resp. bilaterally by the sealant manufacturers
and confirmed in writing, specifying the test methods.

- Secondary sealants also used for type B and C insula-
ting glass require additional verifications in accordance
with DIN EN 1279-5, Clause 4.2.2.15 Durability, Table 3.

The Technical Documentation is inspected by the testing
and inspection body on the basis of the documents presen-
ted (see Section 1.2).

4.3 Monitoring

4.3.1 Initial periodic test/inspection of the
component

4.3.1.1 Inspections in the laboratory of the sealant
manufacturer

The following tests of sealants from ongoing production
must be regularly carried out and documented as a mi-
nimum:

a) Measurement of change in mass and volume of the 1C
or 2C sealant in accordance with DIN EN I1SO 10563, (ex-
cept for PIB-based primary sealants),

b) Characterisation as per DIN EN 1279-4, Table 2, by IR-
spectroscopy,

c) Characterisation as per DIN EN 1279-4, Table 2, by ther-
mogravimetric analysis (TGAJ,
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d) Densimetry of cured sealant as per DIN EN I1SO 1183-1
Method A, mixed from individual components according
to the mixing ratio specified by the manufacturer,

Shore A hardness as per DIN EN 1279-6, Annex E, (fully
cured reaction for 1C sealants method C, for 2C seal-
ants method BJ, 2C sealant mixed according to the mi-
xing ratio specified by the manufacturer. Measurement
is carried out after 24 hours using the manual measu-
rement method (mean value from 5 measurements on
as smooth and plane-parallel pads as possible). If the
target values are not met with the manual method, the
measurement must be carried out under laboratory
conditions in accordance with DIN EN 1279-2, Annex E,
in accordance with DIN ISO 7619-1 (average of 5 mea-
surements per pad on 3 pads), the measured value to be
read after 3 seconds.

e

4.3.1.2 Initial inspection by the testing and
inspection body

During the initial inspection at the insulating glass manu-
facturer, sealant samples are taken by the inspector from
the current batch directly at the mixing station for a first
periodic test/inspection as ready mixed product. Samples
of the individual components A and B are also taken, along
with the manufacturer test report accompanying the sup-
ply. The following characteristics of the cured material are
tested in the laboratory of the testing and inspection body:

- Finger print (see Sections 4.3.1.1 b and cJ,
- Shore A hardness [see Section 4.3.1.1 e],
- Density [see Section 4.3.1.1 d).

At first the sample mixed at the insulating glass manufac-
turer is tested. If there are deviations from the Technical
Documentation, the test is repeated using a sample mixed
in the laboratory of the testing and inspection body from
the individual components A and B according to the mixing
ratio specified by the manufacturer.

During infrared analysis, additional or missing bands are
evaluated as a significant deviation. The intensity of the
bands can be included in the evaluation.

During the thermogravimetric analysis, an additional or
missing stage of decomposition is evaluated as a signifi-
cant deviation. A clear change (> + 2 %) in the mass loss
and density is also evaluated as a significant deviation. The
manufacturer is obliged to contribute to an explanation in
the case of deviations.

If negative results are obtained during the second test, the
cause of the deviation must be clarified. This is carried out
by means of further analytical methods after consultation
with the manufacturer.

If a product modification is identified on the basis of the
results, a new Technical Documentation must be prepared.

4.3.2 Further periodic tests/inspections

4.3.2.1 Sampling during the production of insulating
glass units

During each periodic test/inspection conducted by the tes-
ting and inspection body, samples are taken from ongoing
production of the mixed product as well as samples of the



individual components A and B for each sealant, along with
the manufacturer test report accompanying the supply.
Number and type of samples:

3 sealant skins, thickness approx. 10 mm are gunned and
pulled smooth on a glass pane (approx. 100 mm x 100 mm;
this sample size can be changed if necessary) and covered
with a non-adhesive interlayer. The individual components
A and B are filled into tightly closing containers. The sam-
ples are immediately clearly marked by the testing and in-
spection body.

4.3.2.2 Test programme in the laboratory of the testing
and inspection body

At first the sample mixed at the insulating glass manufac-
turer is tested. If there are deviations from the reference
sample, the test is repeated using a sample mixed in the
laboratory of the testing and inspection body according to
the mixing ratio specified by the manufacturer.

The periodic test/inspection covers the following:

- Checking the existence of the Technical Documentation.
The documents are made available to the testing and
inspection body by the sealant manufacturer. In this way
the manufacturer confirms that the product is manufac-
tured without any modification.

- Finger print (see Section 4.3.1.1 ¢J,
- Shore A hardness [see Section 4.3.1.1 ¢],
- Density [see Section 4.3.1.1 d),

4.3.3 Repeat inspection (special inspection)
See Section 1.3.3

Reference Standards and Guidelines

4.4 ldentification Marking

Quality-assured sealants can be marked with the quality
mark of the GGF in conjunction with the product-related
supplement as shown by the quality mark illustration
below:

RAL
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Sealants

Awarding and use of the quality mark are governed exclu-
sively by the Implementation Regulations of Gltegemein-
schaft Flachglas e.V.

4.5 Changes

Changes to these RAL-GZ 520/2-3 Specific Quality Quality
and Inspection Regulations for Sealants, including those
of an editorial nature, require the prior written approval of
RAL. They enter into force after an appropriate period fol-
lowing their announcement by the executive board of GGF.
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Implementation Regulations

Reference Standards and Guidelines

DIN EN 1279-1, Glass in building - Insulating glass units
- Part 1: Generalities, system description, rules for substi-
tution, tolerances and visual quality

DIN EN 1279-2, Glass in building - Insulating glass units -
Part 2: Long term test method and requirements for mois-
ture penetration

DIN EN 1279-3, Glass in building - Insulating glass units
- Part 3: Long term test method and requirements for gas
leakage rate and for gas concentration tolerances

DIN EN 1279-4, Glass in building - Insulating glass units -
Part 4: Methods of test for the physical attributes of edge
seal components and inserts

DIN EN 1279-5, Glass in building - Insulating glass units -
Part 5: Product standard

DIN EN 1279-6, Glass in building - Insulating glass units -
art 6: Factory production control and periodic tests

DIN 18008-1, Glass in Building - Design and construction
rules - Part 1: Terms and general bases

DIN EN 410, Glass in building- Determination of luminous
and solar characteristics of glazing

DIN EN 572, Glass in building - Basic soda lime silicate
glass products - Parts 1to 9

DIN EN 673, Glass in building - Determination of thermal
transmittance (U value) - Calculation method

DIN EN 674, Glass in building - Determination of the ther-
mal transmittance (U-value) - Guarded hot plate method

DIN EN 675, Glass in building- Determination of thermal
transmittance (U value) - Heat flow meter method

DIN EN 1096, Glass in building - Coated glass - Parts 1to 6

DIN EN 1863, Glass in building- Heat strengthened soda
lime silicate glass - Parts 1 and 2

DIN EN 10204, Metallic products - Types of inspection do-
cuments

DIN EN 12150, Glass in building- Thermally toughened
soda lime silicate safety glass - Parts 1 and 2

DIN EN 12898, Glass in building - Determination of the
emissivity

DIN EN 14179, Glass in building- Heat soaked thermally
toughened soda lime silicate safety glass - Parts 1 and 2
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DIN EN 14449, Glass in building- Laminated glass and la-
minated safety glass - Product standard

DIN EN IS0 845, Cellular plastics and rubbers - Determi-
nation of apparent density

DIN EN ISO 1183-1, Plastics - Methods for determining the
density of non-cellular plastics - Part 1: Immersion me-
thod, liquid pycnometer method and titration

DIN EN 1SO 9001, Quality management systems - Requi-
rements

DIN EN ISO 10077-1, Thermal performance of windows,
doors and shutters- Calculation of thermal transmittance
- Part 1: General

DIN EN ISO 10563, Buildings and civil engineering works
- Sealants - Determination of change in mass and volume

DIN EN ISO/IEC 17025, General requirements for the com-
petence of testing and calibration laboratories

DIN ISO 7619-1, Rubber, vulcanized or thermoplastic - De-
termination of indentation hardness - Part 1: Durometer
method (Shore hardness)(withdrawn)

ift-Guideline VE-07, Insulating glass unit with movable sun
protection systems integrated in the cavity; Evidence for
evaluation of the fitness for use of insulating glass unit,
(available from ift Rosenheim GmbH, Theodor-Gietl-Str.
7-9,83026 Rosenheim, Germany, www.ift-rosenheim.de)

ift-Guideline VE-17, Product characteristics and test me-
thods for the verification of the usability of spacer systems
for insulating glass edge bond; Part 1: Hollow profiles -
non fully metallic spacers (category B and C) (available
from ift Rosenheim GmbH, see above])

Certification scheme Coated glass products for thermal
and solar protection. ift Rosenheim

Guideline to Assess the Visual Quality of Glass in Buil-
dings, Bundesinnungsverband des Glaserhandwerks, VFF
Verband Fenster + Fassade, Bundesverband Flachglas e.V.
(available as Bulletin 006 from Bundesverband Flachglas
e.V., Mitheimer Str. 1, 53840 Troisdorf, Germany, www.
bundesverband-flachglas.de).

The currently applicable versions of the standards and gui-
delines which refer to the scope of the Quality and Inspec-
tion Regulations are applicable.



Implementation Regulations

Implementation Regulations for Awarding and Carrying
of the Insulating Glass Unit Quality Mark

1 Quality basis

The quality mark is based on the Quality and Inspection Re-
gulations for insulating glass units or the General and Spe-
cific Quality and Inspection Regulations for Components of
Insulating Glass Units, hereinafter referred to as Quality
and Inspection Regulations. They will be supplemented
and further developed in line with technical progress.

2 Award of the insulating glass unit
quality mark

2.1 Gltegemeinschaft Flachglas e. V. (GGF) [Flat Glass
Quality Assurance Association] grants manufacturers of
insulating glass units the right to use the insulating glass
unit quality mark upon application. The right to carry and
use the quality mark cannot be transferred to legal suc-
cessors.

2.2 The application must be forwarded in writing to the of-
fice of Gltegemeinschaft Flachglas e. V., Milheimer Stra-
Re 1, 53840 Troisdorf. A legally binding and signed commit-
ment note must be attached to the application (Form 1).

2.3 The application shall be checked by the Quality Com-
mittee. The Quality Committee resp. the testing and in-
spection body nominated by the GGF shall inspect the
applicant’s products in accordance with the Quality and
Inspection Regulations for Insulating Glass Units. It can vi-
sit the applicant’'s premises, take samples of products and
request and inspect the documents mentioned in the Qua-
lity and Inspection Regulations. The testing and inspection
body issues an inspection and test report on the inspec-
tion/test result which is sent to the applicant and the GGF
office. The Quality Committee can appoint the designated
testing and inspection bodies to carry out these tasks. The
party commissioned with the inspection must show proof
of its authorisation before commencing its tasks. The ins-
pection costs shall be borne by the applicant.

2.4 If the inspection proves positive, the executive board
shall decide at the Quality Committee’'s suggestion on
awarding the quality mark. The award will be certified
(Form 2J.

2.5 If the inspection proves negative, the Quality Commit-
tee shall reject the application. IIt must give reasons for the
rejection in writing.

3 Award of the insulating glass unit
quality mark for components of
insulating glass units

3.1 The Gitegemeinschaft Flachglas e. V. grants manu-
facturers of components of insulating glass units the right
to use the insulating glass unit quality mark upon applica-
tion. The right to use the quality mark cannot be transfer-
red to legal successors.

3.2 The application must be forwarded in writing to the of-
fice of Gltegemeinschaft Flachglas e. V., Milheimer Stra-
e 1, 53840 Troisdorf.

3.3 The testing and inspection body nominated by the GGF
shall inspect the applicant’s products in accordance with
the General and Specific Quality and Inspection Regulati-
ons for Components of Insulating Glass Units. It may take
samples of the products of the insulating glass units from
the quality mark users, and request and inspect the do-
cuments mentioned in the Quality and Inspection Regu-
lations at the component manufacturer. The testing and
inspection body issues an inspection and test report on the
inspection/test result which is sent to the applicant and the
GGF office. The party commissioned with the inspection
must show proof of its authorisation before commencing
its inspection tasks. The inspection costs shall be borne by
the applicant.

3.4 If the inspection is positive, the GGF grants the com-
ponent manufacturer the right to use the quality mark for
insulating glass units with supplement components (spa-
cers, desiccants, sealants] for the relevant quality-assured
components. The award will be certified.

3.5 If the inspection is negative, the award is deferred.

4 Requirements for use and duties and
obligations of the quality mark user

4.1 Quality mark users are allowed to use the quality mark
only for products that comply with the Quality and Inspec-
tion Regulations.

4.2 The quality mark users shall undertake to adhere to
the Statutes.

4.3 The GGF alone shall be entitled to have means of
applying the quality mark (metal embossing, embossing
punch, printing block, lead seals, embossed seals, rubber
stamp and the like] manufactured and to define the type
of use.

4.4 The executive board can impose special regulations on
use of the quality mark in advertising and in cooperative
advertising in order to ensure fairness in competition and
to prevent misuse of the mark. Individual advertising must
not be hindered by this. The same maxims and fairness in
competition shall apply to such advertising.

4.5 Quality mark users from whom the quality mark is
withdrawn must return the certificate of award and all me-
ans of applying the quality mark; there shall be no entitle-
ment to reimbursement. The same shall apply if the right
to use the quality mark has expired in another way.

5 Monitoring

5.1 The GGF is entitled and obliged to monitor the use of
the quality mark and its compliance with the Quality and
Inspection Regulations. Proof of the continuity of the moni-
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toring must be furnished to RAL in the form of a monitoring
contract with a testing and inspection agency nominated
by the GGF.

5.2 Each quality mark user must himself ensure that he
complies with the Quality and Inspection Regulations. On-
going quality control shall be made an obligation on the
user. He must meticulously record the factory production
controls. The Quality Committee or its representative shall
be able to look at the records at any time. The quality mark
user shall subject his quality-assured products to the mo-
nitoring inspections by the Quality Committee or its repre-
sentatives. He shall bear the costs of inspection.

5.3 Inspectors shall be able at any time to request or take
samples at the quality mark user’s operational facilities.
They shall also be able to take samples from stores/shops
or from the buyer. Requested samples must be provided
immediately. The inspectors are entitled to inspect the pre-
mises at any time during normal working hours.

5.4 If an inspection proves negative or a delivery is comp-
lained about, the Quality Committee shall be able to have
the inspection repeated. The quality mark user shall like-
wise be able to demand a repetition.

5.5 A certificate pertaining to each inspection/test result
must be issued. The GGF and the quality mark user each
receive a copy.

5.6 If deliveries are complained about without justification,
the complaining party shall bear the costs of inspection; if
the complaint is justified, the costs shall be borne by the
quality mark user in question.

6 Penalising of violations

6.1 If the Quality Committee or the monitoring testing and
inspection body identifies non-conformities in the quality
assurance or infringements of the Implementation Regu-
lations, the executive board will impose the appropriate
penalties - according to the severity of the infringements
- with immediate effect. These are as a rule:

a) additional requirements for factory production con-
trol,

b

C

increased external monitoring,

obligation to pay an appropriate contractual penalty
which can also be imposed for each individual case,

d

limited or permanent withdrawal of the quality mark
if quality mark users repeatedly or seriously violate
Sections 4 or 5 of these Implementation Regulations,
or if they delay or prevent inspections/testing.

6.2 The aforementioned measures can be combined with
each other.

6.3 The executive board’s measures shall not be hindered
by the fact that a repeat or special inspection is initiated.

6.4 The party in question shall be granted a fair hearing
before measures are taken.

6.5 In urgent cases, the chair of the executive board of the
GGF can withdraw the quality mark with immediate effect.
This provisional measure ceases to take effect if it is not
confirmed by the executive board within 4 weeks.

6.6 The aforementioned penalty measures shall take ef-
fect as soon as they legally come into force. An imposed
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contract penalty must then be paid within 14 days to the
Quality Association.

6.7 In addition to the aforementioned measures, the GGF
may defend its rights and tasks according to Article 2 of the
Statutes by recourse to courts of law.

7 Appeal

7.1 The affected quality mark user shall be able to lodge
an appeal with the Quality Committee against the penalty
notice and against the provisional measure set out in Sec-
tion 6 (5) within 4 weeks of receipt of the notice. The Quality
Committee shall, on the basis of the appeal, be able to re-
commend to the executive board to rescind the notice wholly
or partly, to moderate measures, or to dismiss the appeal.

7.2 If the appeal is not allowed, the appellant shall be able
to have recourse to the court of arbitration within 4 weeks
of delivery of the appeal decision. This is governed in de-
tail by Article 11 of the Statutes of the "Giitegemeinschaft
Flachglase. V.”

8 Withdrawal and expiry

8.1 The quality mark can only be withdrawn in the context
of a measure set out in Section 6 above.

8.2 The right to use the quality mark expires if

a

the quality mark has been legally withdrawn from the
quality mark user,

b
c
d

the quality mark user waives this right,

the liquidation is concluded,

the application to open insolvency proceedings for
the quality mark user's assets is rejected because of
insufficient assets to cover the costs of the procee-
dings.

e} insolvency proceedings have been startet

The executive board shall be able on request to decide
differently in an individual case after the presentation of
compelling reasons.

9 Re-award

Quality mark users from whom the quality mark has been
withdrawn shall be able to acquire it again at the earliest
after 3 months. The procedure is governed by Section 2 of
these Implementation Regulations. The executive board of
the GGF may, however impose additional conditions.

10 Changes

These Implementation Regulations have been approved by
RAL. Changes, even those of an editorial nature, require
the prior written consent of RAL in order to take effect.
They shall enter into force after a period of 4 weeks from
being announced by the executive board of the Quality As-
sociation.
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Commitment Note

1 The undersigned company™ herewith applies to Giitegemeinschaft Flachglas e.V.
O to be accepted as a member™
O to be awarded the right to carry™ the insulating glass unit quality mark

O to be awarded the right to carry the insulating glass unit quality mark with the pro-
duct specific supplement

O Spacers™
O Desiccants
O Sealants™

*x)

2 The undersigned confirms that he/she/it has taken due note of the

- Statutes of Gltegemeinschaft Flachglas e.V,,
- Quality mark statutes for the insulating glass unit quality mark,
- Quality and Inspection Regulations for insulating glass units,

- the General and Specific Quality and Inspection Regulations for Components
of Insulating Glass Units in combination with the

O Specific Quality and Inspection Regulations for Spacers,
O Specific Quality and Inspection Regulations for Desiccants,,
O Specific Quality and Inspection Regulations for Sealants

- Implementation Regulations for the Award and Use of the Insulating Glass
Unit Quality Mark

and herewith accepts them without reservation as legally binding.

3. The undersigned company undertakes to inform the Quality Assurance Association
immediately of any changes to the system description(s).

(Place and date) Company stamp/legally binding signature

“'The insulating glass unit manufacturer is defined as the party producing or attempting to produce insulating glass units in
accordance with the Quality and Inspection Regulations, has the necessary expertise and accepts the Statutes as binding.

"'The component manufacturer is the party supplying the product to the insulating glass unit manufacturer under his own
product name. If there are cases in which suppliers act as .manufacturers” but do not produce the product themselves, the
following applies:

- The supplier (= "“manufacturer”) is responsible for the consistent quality of the product (private label regulation between
producer and supplier). If an internal inspection (incoming goods control at the supplier’s premises) is not possible, a
batch-specific manufacturer test report must be prepared by the producer.

- The supplier (= “manufacturer”) does not have to provide their own Technical Documentation, but must own and make
available the producer’s Technical Documentation with a written permission for use. This Technical Documentation must
not be older than 3 years at the time of granting the permission of use and must have been continuously confirmed during
this 3-year period within the scope of component monitoring. This permission of use also shows the trade name under
which the specific product is distributed. Alternatively, the supplier can also provide their own technical documentation.

- Inspection of consistent quality is carried out for each manufacturer (as defined above) and product name.

“IPlease tick where applicable
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Certificate of Award
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The Flat Glass Quality Association
(Gltegemeinschaft Flachglas e.V.) hereby awards, on the
basis of the evaluation result presented to the Quality Committee, to

COMPANY

the right to use the quality label acknowledged by the RAL German Institute
for quality assurance and certification (RAL Deutsches Institut fiir
Gutesicherung und Kennzeichnung e.V.), registered
with the German Patent and Trade Mark Office and under protection as a
collective mark, with the following label design:

RAL

GUTEZEICHEN

MEHRSCHEIBEN .
ISOLIERGLAS |  Suality Label

Multi-Pane Insulating Glass
Number RAL-RG 520-240

for one year ending on

Troisdorf,
Flat Glass Quality Association

e

The Chairman The Martaging Direcfor



RAL

History

The "Reichsausschuss fur Lieferbedingungen” (RAL) - Committee of the German Reich
for Terms and Conditions of Sale - was founded in 1925 as a combined initiative of

the German private sector and the German government of that time. The joint aim was
the standardization and clear definition of precise technical terms of delivery. For this
purpose, fixed quality standards and their control were needed - the system of quality
assurance was born. Its implementation required the creation of an independent and
neutral institution as a self-governing body of all parties active in the market. That was
the moment of birth for RAL and ever since that time it has been the competent
authority for the creation of quality labels.

RAL Today

RAL acts as an independent service provider in its fields of activity. It is recognized as a
non-profit organization and organized in the legal form of a registered association. Its
organs are Executive Committee, Board of Trustees, General Assembly of Members
and the management.

RALs independent and neutral position finds expression in the fact that the principles of
Its activities are established by the Board of Trustees which is composed of
representatives from the leading organizations representing industry, consumers,
agriculture, the federal ministries and other federal bodies. They have a permanent
seat and vote on that body. In addition to them, the General Assembly of Members
elects four quality assurance associations on the Board of Trustees as representatives
of the RAL members.

RAL's Areas of Competence

e RAL creates Quality Marks

e RAL is responsible for registrations, agreements and RAL certificates

RAL DEUTSCHES INSTITUT FUR GUTESICHERUNG UND KENNZEICHNUNG E.V.
(RAL GERMAN INSTITUTE FOR QUALITY ASSURANCE AND CERTIFICATION]

Frankische Strae 7 - 53229 Bonn - Phone: +49 (0) 228 -6 88 95-0 - Fax: +49 (0) 228 -6 88 95-430
E-Mail: RAL-Institut@RAL.de - Internet: www.RAL.de



