This is a preview - click here to buy the full publication

IEC 62862-1-6

Edition 1.0 2024-05

INTERNATIONAL
STANDARD

colour
inside

Solar thermal electric plants —
Part 1-6: Silicone-based heat transfer fluids for use in line-focus concentrated
solar power applications

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 27.160 ISBN 978-2-8322-8825-2

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://webstore.iec.ch/publication/68564&preview

-2- IEC 62862-1-6:2024 © |EC 2024

CONTENTS
O ] T I PP
1 oo ] o1 S PPN
2 NOrmMative referENCES ... e e
3 Terms and definitioNs ...
3.1 General defiNitioNS ... ..o
3.2 Relevant physical and chemical properties of heat transfer fluids..........................
4  Classification of heat transfer fluids ..o,
4.1 BN Al e e
4.2 MiIneral Oil FIUIAS .. ... e
4.3 SYNthetic flUIAS ...
4.4 Synthetic heat transfer fluids based on polydimethylsiloxanes (silicone,
11 I I TP PP
4.5 Organic synthetic heat transfer fluids based on biphenyl / diphenyl oxide
(=2 1 = ) TP
4.6 o1 (= o == |
5  Specified fluid properties and test methods ...
5.1 LT =Y o= ¥ S
5.2 List of technical requirements and evaluation of the quality of unused heat
traNSTEr flUIAS ..o
5.3 List of additional fluid properties and test methods for silicone-based heat
transfer fluids for general layout at operating conditions ...
5.4 List of fluid properties and test methods for heat transfer fluids in use ..................
6 Inspection interval and SampPling.......c.ouiiniiiii
6.1 INSPECLION INTEIVAL.. ... e e e e
6.2 HTF SAMPIING et
6.3 GaS-SAMP NG et
6.4 Labeling of the SamMPIes . ....ouiiii e
T RO PO NG et e
8 Marking, labelling and accompanied dOCUMENtS ..........ooouiiiiiiiiiiiiii e,
9 D T N
10 Recycling @and diSPOSal.......iuniiiiiii i
11 Replacement and diSUSE ... e
Annex A (informative) Determination of the degree of thermal degradation of
polydimethylsiloxane-based heat transfer fluids .............cooiiii i,
A.1 L@ Y=Y Y= PP
A.2 Meaning of symbols M, D, T ... e
A3 1o o o =
A.4 Technical eqQUIPMENt ... .o e
A.5 Safety rEMArKS . ...
A.6 == T =Y o £
A7 g o Yoo LU o T
A.7.1 Sample Preparation ...
A.7.2 Measurement ProCEAUIE ........iuiii e e e
A.8 BV AUt ON . e
A.8.1 ANAlYSIS Of FESUILS ..oieiiiii e
A.8.2 Calculation of the degree of degradation ..........c..cooiiiiiiiii,

A.8.3 Assessment Of the reSUIt ...


https://webstore.iec.ch/publication/68564&preview

IEC 62862-1-6:2024 © |IEC 2024 -3-

A.9 oo U | 7= T P 27
A.9.1 LT o= = | P 27
A.9.2 Addition of TM3 as external standard..................cccevviiiiiiiiiiiiiiiii 27
A.9.3 Repeatability ... 27
A.9.4 L= o] oo LU T o711 11 Y2 27

A.10 Example with TM3 as reference substance .................ccccevviiiiiiiiiiiii 27

Annex B (informative) Safety instructions and recommendations for handling
polydimethylsiloxane-based heat transfer fluids at temperatures up to 450 °C ...................... 29

B.1 Safety iINformMation . ... 29

B.2 Safety instructions and recommendations ..o 29
B.2.1 General recommeNdationS . ... oc.uiiiiii e 29
B.2.2 Hazardous ingredients of polydimethylsiloxane-based heat transfer

fluids under operating conditionS ...........coiiii i 30
B.2.3 Exposure controls and personal protection ... 30
B.2.4 General protection and hygiene measures ..........ccoooviiiiiiii i 31
B.2.5 Personal protection equipment ... 31
B.2.6 First aid measures after contact............coooiiiiiii 31
B.2.7 Firefighting Measures .........oovi i 32
BB O g AP Y e 33
Figure 1 — Example of an aluminum bottle for sampling (New)...........ccooiiiiiiiiiiiii e, 16
Figure 2 — Example of a cylinder mounted with two valves (before use) e.g. for
sampling at 425 °C and 20 Dar... ... 17
Figure A.1 — Representation of the molecular structure of M-, D-, and T-units in
polydimethylsiloXxanes (PDIMS) .. ... e 21

Figure A.2 — Representation of the molecular structure of polydimethylsiloxanes
(PDMS, left) and the thermally induced equilibration reaction of linear

POIYAIMETNYISTIOXANES .. e e et et e e et e e e e e e e aaeaas 22
Figure A.3 — Thermally induced disproportionation of D-units in linear

polydimethylsiloxanes, into T and M UNItS ........oooii i 22
Figure A.4 — Theoretical model for describing the long-term increase in viscosity of
polydimethylsiloxane-based fluids by thermal aging ... 23
Figure A.5 — Representation of a 29si NMR spectrum indicating the different shift

(=T 10} o E- T PPN 26
Figure A.6 — 29Si NMR spectrum (99,3 MHz, CD2Clp) of TM3 with TMS as internal

STANAANG ..o s 28
Table 1 — Properties and test methods for unused heat transfer fluids .............................. 13
Table 2 — Additional fluid properties at specified operating conditions....................cl. 14
Table 3 —Test methods for heat transfer fluids in use (basic program).............cccceeviiiiiinnnn.n. 15
Table 4 — Test methods for heat transfer fluids in use (additional program)........................... 15
Table A.1 — Shift regions and assignNmMENt ....... ... 25

Table B.1 — Possible hazardous ingredients of polydimethylsiloxane-based heat
transfer flUIAS IN USE ..o e 30

Table B.2 — The product can contain the following substances of very high concern
(Regulation (EC) No. 1907/2006 (REACH), Article 57) in amounts 2 0,1 % .........cceeveneinnnnne. 30


https://webstore.iec.ch/publication/68564&preview

1

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 62862-1-6:2024 © |EC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOLAR THERMAL ELECTRIC PLANTS -

Part 1-6: Silicone-based heat transfer fluids for use in
line-focus concentrated solar power applications

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 62862-1-6 has been prepared by IEC technical committee TC 117: Solar thermal electric
plants. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

117/199/FDIS 117/202/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at http://www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62862 series, published under the general title Solar thermal electric
plants, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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SOLAR THERMAL ELECTRIC PLANTS -

Part 1-6: Silicone-based heat transfer fluids for use in
line-focus concentrated solar power applications

1 Scope

This part of IEC 62862 specifies the technical requirements (safety and physical parameters),
test methods, inspection rules and intervals, sampling, judgment, marking, labelling and
accompanying documents, packaging, transportation and storage, recycling and disposal of
silicone-based heat transfer fluids (SiHTF) for use in line-focusing solar thermal power plants.

The application of polydimethylsiloxane-based heat transfer fluids for this type of installation is
covered in this document. Owing to their chemical nature and composition, the introduction of
new test methods to determine the applicability and the thermal stability of SiHTF is included
in this document.

2 Normative references

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

IEC TS 62862-1-1, Solar thermal electric plants — Part 1-1: Terminology

ISO 2049, Petroleum products — Determination of colour (ASTM scale)

ISO 2160, Petroleum products — Corrosiveness to copper — Copper strip test
ISO 2719, Determination of flash point — Pensky-Martens closed cup method

ISO 3016, Petroleum and related products from natural or synthetic sources — Determination of
pour point

ISO 3104, Petroleum products — Transparent and opaque liquids — Determination of kinematic
viscosity and calculation of dynamic viscosity

ISO 3405, Petroleum and related products from natural or synthetic sources — Determination of
distillation characteristics at atmospheric pressure

ISO 3675, Crude petroleum and liquid petroleum products — Laboratory determination of density
— Hydrometer method

ISO 6618, Petroleum products and lubricants — Determination of acid or base number — Colour-
indicator titration method

ISO 11885, Water quality — Determination of selected elements by inductively coupled plasma
optical emission spectrometry (ICP-OES)

ISO 12185, Crude petroleum and petroleum products — Determination of density — Oscillating
U-tube method
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ISO 12937, Petroleum products — Determination of water — Coulometric Karl Fischer titration
method

ISO 15597, Petroleum and related products — Determination of chlorine and bromine content —
Wavelength-dispersive X-ray fluorescence spectrometry

ISO 20846, Petroleum products — Determination of sulfur content of automotive fuels —
Ultraviolet fluorescence method

UNE 206015, Heat transfer fluids for solar thermal power plants with parabolic trough collector
technology. Requirements and tests

DIN 4754-1, Waéarmelbertragungsanlagen mit organischen  Wérmetrdgern — Teil 1:
Sicherheitstechnische Anforderungen, Priifung (in German) [Heat transfer installations working
with organic heat transfer fluids — Part 1: Safety requirements, test]

DIN 51529, Priifung von Mineraldlen und verwandten Erzeugnissen — Priifung und Beurteilung
gebrauchter Wéarmetrdgermedien (in German) [Testing of mineral oils and related products —
Testing and evaluation of used heat transfer fluids]

DIN 51794-2003-05, Prifung von Mineralélkohlenwasserstoffen — Bestimmung der
Ziindtemperatur (in German) [Testing of mineral oil hydrocarbons — Determination of ignition
temperature]
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