4@ Intarnatinnal

This is a preview of ISO 24194:2026. Click here to purchase the full version from the ANSI store.

ISO 24194
Solar energy — Collector fields — Second edition
Check of performance 2026-09

Energie solaire — Champs de capteurs — Vérification de la
performance

Reference number
SO 24194:2026(en) © ISO 2026



https://webstore.ansi.org/Standards/ISO/ISO241942026?source=preview

ISO 24194:2026(en)

This is a preview of ISO 24194:2026. Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2026

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

© IS0 2026 - All rights reserved
ii


https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISO241942026?source=preview

ISO 24194:2026(en)

This is a preview of ISO 24194:2026. Click here to purchase the full version from the ANSI store.

FOT@WOT. ... 1111111111111 eeeeeeeeeeeeeseereereeeeeeeseeeeeeees \'4

IIVETOQUICTIONY ..ot eeeeeeeeeeeeeeeeeereereeeeereeeee vi

1

U1 & W N

Normative references

Terms and definitions...

GEIMETAL ...
70 R Vb U b7
5.2 Methodology and operating conditions
5.3  Orientation of the collector plane........
5.4 Performance factor..........n
5.5  Source of input information.............cccccccc..
5.6 AP PIICATION .

Procedure for checking the power performance of solar thermal collector fields -
POWET CRECK ...t
6.1 Stating an estimate for the thermal power output of a collector field ...

6.2 Calculating estimated POWET OUEPUL ...
0.2.1  GEINETAL oo
6.2.2 General Formula (1) for power estimate - using direct and diffuse irradiance......... 8
6.2.3 Simplified Formula (2) - using hemispherical irradiance.............ces 8

6.3 Restrictions on operating conditions
6.4 SAAOWS .

6.4.1 Shading from the SUrTOUNAINGS. ...
6.4.2 General shadow impact of collectors on each other-................
6.4.3 Shadows on fixed collectors in FOWS ...
6.4.4 Shadows on one-axis tracking collectors in row ...
6.5 Collector inCidence aNGle. ...

6.6 Stagnation and periods of deliberately reduced performance
6.7 UNMOAELIEA EFFECES ...t
6.8 Example of setting up a formula for calculating performance estimate ... 15
6.9 Determination of potential valid periods...........e

6.10 Checking collector field power performance

Procedure for checking the daily yield of solar thermal collector fields - Daily Yield

CRECK ..o 18
7.1 Stating an estimate for the daily yield of a collector field.........o, 18
7.2 Calculating daily energy yield

7.2 1 GEIETAL e
7.2.2  Formula (19) for daily yield estimate
7.3 Restrictions on operating conditions

7.4 ShadOWS ..o

7.5 Collector incidence angle

7.6 Example of setting up a formula for calculating performance estimate ...,
7.7 Determination of potential valid Periods ... 23
7.8 Checking collector field daily yield performance............. e, 23

Procedure for checking the annual yield of solar thermal collector fields - Annual Yield
CRECK ...
8.1 Stating an estimate for the annual yield of a collector field

8.2 Calculating annual energy yield..........c,
8201 GIEIAL oo
8.2.2 General Formula (27) for liquid heating coOllectOors. ...

8.3 Restrictions on operating conditions
8.4 SAAOWS ...

© IS0 2026 - All rights reserved
iii


https://webstore.ansi.org/Standards/ISO/ISO241942026?source=preview

ISO 24194:2026(en)

This is a preview of ISO 24194:2026. Click here to purchase the full version from the ANSI store.

8.5  Switch-off times and poweAr reducing control strategies - planned and unplanned........ 34
8.6  Example of setting up a formula for calculating performance estimate ... 35
8.7 Determination of potential Valid Periods ...

8.8 Checking collector field annual yield performance

9 MeEASUIEMENES NMEEUE...........oooooooooeoeeeeeeeeeeoee oo s 0
9.1 (€3 01 =
9.2 Requirements on measurements, sensors and data
0,201 ACCUTACY oot
15 200/ o s U=
9.2.3 Solar radiation measurement and modelled radiation data
9.2.4 Temperature measurements.......
9.2.5 Flow rate measurement....
9.2.6 Power measurement/calculation...
9.2.7 Measurement Of Wild SPEEM.........c.ri e
9.3 VLI AAETA POINIES .o
Annex A (informative) Recommended reporting format — Power ChecK...............,

Annex B (informative) Recommended reporting format — Daily Yield Check
Annex C (informative) Recommended reporting format — Annual Yield Check...............ccccnn 49

BIDLEOGIAPIY ...ttt 50

© IS0 2026 - All rights reserved
iv


https://webstore.ansi.org/Standards/ISO/ISO241942026?source=preview

ISO 24194:2026(en)

This is a preview of ISO 24194:2026. Click here to purchase the full version from the ANSI store.

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO 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, ISO 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
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 180, Solar energy, Subcommittee SC 4,
Systems - Thermal performance, reliability and durability, in collaboration with the European Committee
for Standardization (CEN) Technical Committee CEN/TC 312, Thermal solar systems and components, in
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 24194:2022), which has been technically
revised. It also incorporates the Amendment ISO 24194:2022/Amd 1:2024.

The main changes are as follows:
— Introduction revised;
— Scope specifies liquid heating collectors;

— (Clause 5: added summarizing validity for all 3 procedures, methodology and operating conditions
explained, source of input information described and possible applications mentioned;

— Clause 6: Incorrect formula for direct irradiance deleted and only one general formula according to
[SO 9806 for liquid heating collectors introduced using direct and diffuse irradiance; example with
calculation and result included;

— Clause 7: Daily yield method generalized so that it is applicable for all collectors in the scope; example
with calculation and result included;

— Clause 8: New method for annual yield added that is applicable for all collectors in the scope; example
with calculation and result included;

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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0.1 General

This document specifies procedures for checking the performance of solar thermal collector fields. Measured
performance is compared with calculated performance and conditions for conformity are given.

Three levels for accuracy in the checking can be chosen.

— Level I - giving possibility for giving a very accurate estimate (with low safety retention, e.g. f{; = 0,95),
but with requirements for use of expensive measurement equipment and maintenance.

— Level II/III - allowing for a less accurate estimate (with higher safety retention, e.g. fi; = 0,90) - but
possibility to use less expensive measurement equipment.

0.2 Relevance of solar thermal collector fields in the context of the energy transition and heat supply

Heat accounts for half of the world's total energy consumption - significantly more than electricity (20 %)
and transport (30 %), and heat accounts for more than 40 % of the global energy-related carbon dioxide
emissions. Solar thermal technologies use the sun's energy directly to produce heat that can be used in a
wide range of applications. Solar thermal technologies are therefore key technologies for the reduction of
global carbon dioxide emissions. The core element of any solar thermal system is the solar thermal collector
and is dealt within ISO 9806. This document applies especially to large-scale applications that can generate
large quantities of heat. Solar thermal collector fields have, compared to all other heat generators, the
highest efficiency in converting solar energy into heat and thus they require the least amount of space. Large
solar thermal systems are typically used in the following areas of application.

— District heating with solar fractions from a few percent to 100 % in combination with seasonal storages.
— Industrial processes for food production such as dairies, breweries etc.

— Industrial cleaning processes.

— Chemical processes.

— Desalination.

— Swimming pool heating.

— Solar thermal process heat systems provide heat for industrial processes such as drying, food processing,
pasteurisation, washing, cleaning and all other manufacturing processes at medium temperatures.

— Electricity generation based on heat.
— All other application where heat is needed up to a temperature level of 450 °C.

The achievable temperature level depends on the type of collector used. Today, collectors covered by this
document are available for a temperature range from 25 °C to 450 °C. The heat transfer fluid used in solar
thermal collectors is usually water, water-based antifreeze or silicon oil.

0.3 Application range of this document
This document is currently limited to liquid heating collectors.

This document sets out procedures for checking the thermal power output, daily and annual yield of solar
thermal fields to verify performance expectations.

This document is intended to provide a solid basis for monitoring these fields during the commissioning and
operating phase and over the course of their lifetime, which is typically more than 25 years. It is therefore a
suitable tool to check the influence of soiling and degradation, which can also be linked to increased stresses
caused by climate change, for example.
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0.4 Environmental impact of solar thermal systems

As these systems consist mainly of solar collectors, more specific details can be found in ISO 9806. By
checking the performance, this document directly demonstrates energy savings, and by replacing fossil
fuels, also the accompanying greenhouse gas reductions.

The efficiency of converting incoming solar radiation into useful heat can reach > 80 %, depending on
the temperature required and the technology chosen. The annual yield depends significantly on the
geographical location and the use of the collector. The annual energy yield per area is higher with solar
collectors than with any other renewable technology. The yield is considered to be around three times
higher than photovoltaic power generation and 50-100 times higher than for biomass. Given the range of
different products and applications, it is not possible to quantify the greenhouse gas reduction or climate
change mitigation potential of this technology in general terms. The greenhouse gas reduction potential of a
solar thermal collector depends on the application in which it is used and what kind of conventional fuel and
system is replaced.

For the determination of the greenhouse gas reduction of a system in which a solar thermal system is used,
it is recommended to make this quantification using the global warming potential (GWP) for each GHG as
per Table 7.15 of the Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report (AR6) by
aggregating the reduction potential in carbon dioxide equivalents (CO2eq) [l.

0.5 Supporting the UN Sustainable Development Goals (SDGs)

This document is aligned with the following United Nations Sustainable Development Goals by promoting
and supporting the following.

— Solar thermal collectors and solar thermal technologies to reduce dependence on energy prices to
increase the resilience of humanity to climate-related extreme events and other economic, social and
environmental shocks and disasters (SDG 1.5).

— Solar thermal collectors and solar thermal technologies for water treatment and disinfection to reduce
water-borne diseases (SDG 3.3).

— Solar thermal collectors and solar thermal technologies as a clean and safe energy source to replace other
energy sources, to significantly reduce the number of deaths and illnesses from hazardous chemicals
and polluted air caused by combustion of fossil fuels (SDG 3.9).

— Solar thermal collectors and solar thermal technologies in water purification and desalination facilities
to achieve universal and equitable access to safe and affordable drinking water for all (SDG 6.1).

— Solar thermal collectors and technologies as a key technology in capacity building programmes for water
treatment activities in developing countries (SDG 6.A).

— Solar thermal collectors to ensure access to affordable, reliable and modern energy for all (SDG 7.1).
— Solar thermal collectors to significantly increase the share of renewable energy for all (SDG 7.2).
— Solar thermal collectors in various applications to increase the overall global energy efficiency (SDG 7.3).

— International cooperation in solar thermal technologies to facilitate access to clean energy research
and technology, especially in the fields of renewable energy, energy efficiency and fossil fuel-free
technologies as well as to facilitate investments in solar thermal based energy infrastructure and clean
energy technologies (SDG 7.A).

— Solar thermal collectors to develop infrastructure and technologies for modern and sustainable energy
that is accessible to all in developing countries, in particular least developed countries, small island
developing states and landlocked developing countries, and to provide a sound basis for the development
of appropriate support programmes. (SDG 7.B).
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innovati;n, izcluding focusing on high value-added and labour-intensive sectors (SDUG 8.2).‘ -

Solar thermal collectors and solar thermal technologies as locally manufacturable devices with
low requirements for production technologies and financial investments, to promote and support
productive activities, decent job creation, entrepreneurship, creativity and innovation, and to promote
the formalisation and growth of micro, small and medium-sized enterprises, including through access to
financial services (SDG 8.3).

Solar thermal collectors and technologies to progressively improve the global resource efficiency of
consumption and production, and to endeavour the decoupling of economic growth from environmental
degradation. (SDG 8.4).

Solar thermal collectors as part of high quality, reliable, sustainable and resilient infrastructure thereby
supporting the economic development and human well-being, with a focus on affordable and equitable
access for all (SDG 9.1).

Solar thermal collectors to contribute to the inclusive and sustainable industrialisation and to
significantly increasing the industry's share of employment and gross domestic product, particularly in
least developed countries, in accordance with national circumstances. (SDG 9.2).

Solar thermal collectors as a cost-effective means to increase the availability of energy and the
predictability of energy costs by reducing dependence on fossil energy, and thereby to facilitate the access
of small industrial and other enterprises, particularly in developing countries, to financial services,
including affordable credit, and to integrate these industries into value chains and markets (SDG 9.3).

Solar thermal collectors to upgrade infrastructure and retrofit industries to make them sustainable,
with increased efficiency in resource use and greater adoption of clean and environmentally sound
technologies and industrial processes (SDG 9.4).

Scientific research and technological capacity building in the field of solar thermal technologies in
all countries, particularly developing countries, including the promotion of innovation, research and
development activities (SDG 9.5).

Solar thermal collectors and solar thermal technologies to facilitate sustainable and resilient
infrastructure development in developing countries and to facilitate financial, technological and
technical assistance to African countries, least developed countries, landlocked developing countries
and small island developing states (SDG 9.A).

Solar thermal collectors as a way to enhance domestic technology development, research and innovation
in developing countries. In addition, the standard supports the development of an enabling policy
environment for solar thermal technologies for industrial diversification and commodity value addition
(SDG 9.B).

Solar thermal collectors for fossil and biomass free production of heat and hot water to reduce the
adverse per capita environmental impact of cities and in particular by contributing to better air quality.
(SDG 11.6).

Solar thermal collectors as an element of sustainable and resilient buildings, using local materials and
local production capacity (SDG 11.C).

Solar thermal collectors for local and affordable thermal food processing to reduce global food waste
and food losses along production and supply chains, including post-harvest losses (SDG 12.3).

Solar thermal collectors as a product that significantly reduces waste generation through its repairable
designs and through material reduction, the possibility of using recycled materials, and the reuse of
components (SDG 12.5).

Solar thermal collectors and solar thermal technologies to encourage companies to adopt sustainable
practices and integrate sustainability information into their reporting cycles (SDG 12.6).

© IS0 2026 - All rights reserved
viii


https://webstore.ansi.org/Standards/ISO/ISO241942026?source=preview

ISO 24194:2026(en)

This is a preview of ISO 24194:2026. Click here to purchase the full version from the ANSI store.

T T T T < 7

— Solar thermal collectors and solar thermal technologies to strengthen the technological capacity to move
towards more sustainable patterns of consumption and production, not only in developing countries
(SDG 12.A).

— Subsidy schemes for solar thermal collectors, and thus also the reduction and phasing out of inefficient
fossil fuel subsidies, especially in developing countries, and minimising adverse impacts on their
development in a manner that protects the poor and affected communities (SDG 12.C).

— Solar thermal collectors and solar thermal technologies to reduce the overuse of biomass for heat
generation, thereby also supporting the implementation of sustainable management of all types of
forests, halting deforestation and even enabling afforestation and reforestation worldwide (SDG 15.2).

— The transfer of know-how, dissemination and diffusion of environmentally sound technologies to
developing countries on favourable terms (SDG 17.7).
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