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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Glass in building — Laminated solar photovoltaic glass
for use in buildings — Light transmittance measurement
method

1 Scope

This|[document specifies a test method of light transmittance for the laminated solar photepoltaic glass
for upe in building.

This|document is applicable to flat modules with light transmittance in the visible,range (yvavelengths
from{380 nm to 780 nm).

This|document does not cover the assessment method of total solar energytransmittande of the flat
module.

2 Normative references

The following documents are referred to in the text in suchfa way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

IS0 9050:2003, Glass in building — Determination oflight transmittance, solar direct transmittance, total
solar|energy transmittance, ultraviolet transmittaace and related glazing factors

CIE 130, Practical Methods for the Measureméiit of Reflectance and Transmittance

3 Terms and definitions

For the purposes of this documefit; the terms and definitions and symbols of ISO 9050 and the following
apply.

ISO gnd IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1
laminated solar photovoltaic glass for use in building
photholtaic panel which contains at least one piece of glass and fulfils the requirement [for building
application

3.2
cover glass
glass on the sun facing side of a laminated solar photovoltaic glass for use in building (3.1)

3.3
back glass/sheet

glass/sheet on the away from sun facing side of a laminated solar photovoltaic glass for use in building
(3.1

34
substrate structure
thin film photovoltaic cells formed on the back glass/sheet (3.3) (below the encapsulation foil)

©1S0 2023 - All rights reserved 1
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3.5

superstrate structure
thin film photovoltaic cells formed on the cover glass (3.2) (above the encapsulation foil)

4 Types of laminated solar photovoltaic glass for use in building

According to the different ways it can be made transparent, the laminated solar photovoltaic (PV) glass
for use in building can be divided into three categories.

a) Type A: The laminated solar photovoltaic glass consists of lots of single solar cells with a gap, as

[ B O R S

b)

shown i

cover glg
encapsul
back gla
solar cel
busbar

Type B:

In this K
by laser
etched 4

n Ejgnro 1
N
ss A\Q)
ation foil e}
o\
s/sheet N~
Ol

gure 1 — Structure o(t,he module containing of lots of single cells with gap

Part of solar cel@q the module is etched away by laser or mechanical procedure.

ind of module;the solar cells are not transparent and some area of solar cells is etched
or mec %“al procedure so the module is partially transparent, as shown in Figure 2
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Figure 2 — Structure of the ﬁn film PV module in a building
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Figure 3 — Structure of an unlaminated PV panel with the superstrate structure
monolithic series interconnection
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c) Type C: The module contains semi-transparent solar cells.

In this kind of module, the solar cells are semi-transparent, as shown in Figure 4.

cover glgss
encapsulation foil
back glags/sheet

1
2
3
4  semi-trapsparent thin film solar cell
5 interconpection lines

6

edge delgted area

Figure 4 — Structure of the semi-transparent thin film PV module

5 Conditions and performance of optical measurements
The testing pnvironment and instrumentishall be as follows:

— wavelenjgth range: from 380 nm to 780 nm;

— wavelength interval: 5 nmg

— wavelenjgth accuracy:&0;5 nm.

The photomietric accuraty should be less than 1 % and the photometric precision should be less th

5 %.
Measurementshall be performed in accordance with ISO 9050:2003, 3.1 and 3.2.

a) Substrate structure b) Superstrate structure

NOTE A 150 mm integrating sphere can be insufficient for this purpose.

6 Specimen

6.1 Specimen general requirements

No dust, oil contamination or other pollutants shall be on the surface of the specimen.

an 0,

The specimen should not contain defects which can affect the performance of the material or cause a

deviation from the study result.

When the glass used in the module is to be thermally treated, in spectrophotometric measurement, it

can be substituted with annealed glass, provided that glass product is identical.

4 © IS0 2023 - All rights reserved
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The specimen to be taken for the measurement of light transmittance of the transparent area of the
laminated solar photovoltaic glass for use in building shall be as follows.

— For the module type A:
— Materials: Cover glass, back glass/sheet and encapsulation foil.

— Process: The cover glass and the back sheet shall be laminated with the same process of the
module lamination process.

— For the module type B:

+  Materials: The materials are the same materials which are used to manufacture the module.
Edge sealing material and junction box are not needed.

+- Specimen where the light can be transmitted via P3 scribing lines (as shown in Figure 3): The
same process as the module manufacturing process shall be applied!/ The back |contact and
absorber layer shall be scribed by the same process as in the moduleé'manufacturing process, i.e.
either by laser or mechanical procedure. The transparent conducting oxide shall rgmain intact.

— Ifor the module type C:

1+ Materials: The same materials which are used to manufacture the module. Edge sealing material
and junction box are not needed.

1+ Process: The same process as the module manufaeturing process shall be applied.

6.2 | Specimen size and shape

The $pecimen size of the module for the measutement of light transmittance of the transparent area of
the laminated solar photovoltaic glass for usé)in building should be large enough to cover the entrance
window of the integrating sphere.

6.3 | Specimen quantity
For rheasurement of the transparent part, one specimen is sufficient.
For measurement of PV product of a homogenous colour and surface, one specimen is suffidient.

Three specimens aregequired for PV products with inhomogeneous colour and surface.

6.4 | Standard:sample

The gir layétshall be used as a reference standard sample.

7 Measurementoftlighttranmsmittanceof thetransparentareaof thetaminated
solar photovoltaic glass used in buildings, 7, (1)

Each of the three specimens shall be measured with the cover glass directed towards the integrating
sphere. Measurement shall be done in accordance with CIE 130.

Calculate the light transmittance of each specimen in accordance with ISO 9050:2003, Formula (1).
The value 7 is the average of the light transmittance of the three specimens.

The same procedure shall be repeated for the other type(s) of transparent and/or semi-transparent
area, if any.
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