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EXECUTIVE SUMMARY
Solar thermal is a mature and well established technology in many regions around 

the world. Taking into account its potential, often the market uptake lags behind. 

There are several reasons among which different barriers are hindering the development 

of the technology. Quality assurance measures protect consumers from low quality products 

but also enhance trust by consumers in the technology and in the market operators. 

“New standards, regulations and testing procedures, coupled with 
appropriate labelling, could aid accelerated market uptake by building 
up consumer trust in the manufactured products. Th is is especially 
important for new solar technologies such as evacuated tubes and combi-
systems where many manufacturers are entering the market so that 
discerning a quality product is diffi  cult for the consumer. Standard testing 
procedures on such details as hail resistance of the solar collector panel 
could also enhance international trade of the technologies”, IEA (2007)

This “Guide on standardisation and quality assurance for solar thermal” aims at 

explaining the relevance of quality assurance for a sustainable market development, 

besides providing an overview of quality assurance measures applied to solar thermal 

products and installations around the world. It also indicates some possible steps 

in order to set up a quality assurance system in a country.

 

It targets policy makers at different levels of governance, local and regional authorities, 

energy agencies, market surveillance authorities, manufacturers and installers, besides 

test laboratories and certifi cation bodies.

This “Guide on standardisation and quality assurance for solar thermal” was developed 

as part of the GSWH project, a joint initiative of the United Nations Environment 

Programme (UNEP) and the United Nations Development Programme (UNDP) and is 

funded by the Global Environmental Facility (GEF) with co-fi nancing from the International 

Copper Association (ICA). The objective of the GSWH project is to develop, strengthen 

and accelerate the growth of the solar water heating (SWH) sector. 

GSWH consists of two components as follows:

•  Component 1 - Global Knowledge Management (KM) and Networking: 

Effective initiation and co-ordination of the country’s specifi c support needs 

and improved access of national experts to state of the art information, technical 

backstopping, training and international experiences and lessons learned.

•  Component 2 - UNDP Country Programmes: Work in the country programmes 

revolves around addressing the most common barriers to solar water heating 

development: policy and regulations, fi nance, business skills, information, and 

technology.
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ESTIF, as one of the project’s regional partner, is committed to the development of 

knowledge products and services. And for that, ESTIF has been entrusted with the task 

of elaborating three practical handbooks to include recommendations and best practices 

in the following areas which have been identifi ed as key for strengthening the solar water 

heating market: 

• Policy and regulatory framework 

• Awareness raising campaigns 

• Standardization and quality

The situation in different markets can vary considerably, there are always developments in 

terms of products, in terms of standardization and certifi cation, as well as in terms of policy 

framework. Hence, each case has its own specifi cities. As such this publication cannot be 

considered a recipe book. It will be just a “Guide on standardisation and quality assurance 

for solar thermal”.
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SECTION 1
INTRODUCTION 
& GOALS
1.1 STARTING POINT
Solar thermal is one of the main sources of Renewable Heat for domestic use. It is already 

a mature technology, although continuously developing to improve its performance while 

reducing costs.

The performance of a good solar thermal system relies largely on the quality of the 

equipment and of the installation. Therefore, to meet the increased demand, it is important 

to ensure that equipment and installations both comply with adequate 1 quality standards.

This is the responsibility of manufacturers and installers, in cooperation with public 

authorities. ESTIF has been a strong promoter of quality assurance in Europe for over 

a decade. During this period, important developments benefi cial both for industry and 

consumers were implemented. ESTIF has been sharing knowledge and experience on 

quality assurance with other markets. Hence this cooperation with the GSWH project 

started. 

The content of the following publication is based on the experience acquired by 

the ESTIF extended team (The secretariat’s staff and experts) as an industry association 

representing and promoting the solar thermal industry at European level.

In the area of standardization and quality the following major projects/initiatives can 

be mentioned because of their relevance:

•  ESTIF as a European industry association is an accredited partner of the 

“Comité Européen de Normalisation (CEN), or the European standardisation 

body. ESTIF has a pivotal role on the European industry contribution to the 

standardisation work via the European Solar Thermal Energy Standardisation 

and Certifi cation (ESTESC) Working Group, developed in cooperation with other 

trade associations;

•  Thanks to the fi nancial support of the European Commission and the Intelligent 

Energy Europe (IEE) program, ESTIF was the initiator of the Solar Keymark. 

The Solar Keymark is the quality mark for solar thermal products based on 

European standards and has become a worldwide reference;

1  Adequate in this context should be regarded in the sense that quality standards need to be developed to provide assurance to the consumer while taking 
into account the context (product, technology, socio-economic factors, …)
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•  ESTIF provides the Secretariat for the Solar Certifi cation Fund which supports 

projects aiming at the development and promotion of the Solar Keymark 

certifi cation scheme and related standards.

•  ESTIF contributes to the improvement of standards and supports directly the 

work of the CEN Technical Committee 312 – Thermal solar systems and 

components. In particular, the Intelligent Energy Europe project QAiST , 

coordinated by ESTIF, provided a contribution to international standardisation 

work in CEN and in the IEA Solar Heating and Cooling Program.

The guide is meant to be accessible to non-experts and does not take for granted basic 

knowledge relating to solar thermal, communication, policy and standardisation. This is 

also why some basic concepts are explained in several contexts (e.g. the different types 

of solar thermal systems). An effort is made to  simplify the concepts used as well as to 

avoid jargon. 

The structure is progressive and allows an approach to the subject from the initial 

assessment to the implementation phase for the three areas. This guide covers all aspects 

from standardisation to testing and certifi cation, asserting the quality of both systems and 

installation. It covers both the quality of systems and of installation. It also refers to an 

exhaustive mapping of worldwide existing standards and certifi cation for solar thermal.

For all the publications an extensive use is made of the web based knowledge 

management tool www.solarthermalworld.org ; examples and case analysis can be 

found concerning all the relevant topics using the right hand side menu “Filer” and 

then the group “Key Pillars”. 

1.2 STRUCTURE OF THE REPORT
Nowadays, adequate quality assurance is a precondition for a sustainable market 

development. This is also true for the solar thermal technology that still needs to fi nd its 

way into mass market, although it is technologically mature and one of the main sources 

of renewable heat for domestic use. An introduction to solar heating and cooling 
systems is covered in section 2.

An essential condition for market growth is the increasement of consumer’s confi dence on 

such products, regarding safety, durability and performance. This quality assurance needs 

to be backed by adequate testing and certifi cation, on the basis of well-developed quality 

and adequate standards. This topic is covered in section 3.

The subsection 3.2 “Important product standards” goes into more detail in regards to the 

existing product standards, either for solar thermal collectors or for solar thermal systems 

and components. Even if there are differences between the existing standards, a clear 

tendency for international harmonisation has been taking place. The important steps 

in that direction will be explained within this section. 
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While standardisation is important, it is imperative to have proper testing in place in 

order to check whether the requirements described on the standards are fulfi lled by 

a given product. While testing is an  essential condition for quality assurance, third 

party testing and product certifi cation are also crucial to convey assurance to the 

market operators and consumers.  Hence, section 4 is dedicated to Certifi cation.

There are already well-established test laboratories in several markets, representing an 

excellent choice for manufacturers. Though, there are still many markets where testing 

facilities are needed. 

Setting up testing facilities and competence centres (section 5) is key 

to market development. These should be promoted, though it is essential to have 

an adequate assessment of the need and capabilities to establish a solar thermal 

competence and testing centre within a country. These can range from market 

development and national production, to policies in place, potential activities and 

expected results of a testing facility. Institutional, fi nancial and technical requirements 

should be properly assessed, in particular the technical personnel, as staff qualifi cation 

is a key factor for a successful testing laboratory.

Quality assurance in the most developed solar thermal markets has benefi tted greatly 

from the existence of certifi cation schemes for solar thermal products. There are several 

certifi cation schemes consolidated, set up according to the main requirements laid out 

by ISO. There are, nonetheless, many other variables to consider when introducing a 

certifi cation scheme in a country (or group of countries). A certifi cation scheme will be 

more successful if introduced simultaneously with specifi c obligations or requirements 

defi ned by public authorities in a country. Furthermore, the success of such schemes also 

depends on the formula chosen for its fi nancing and for its promotion towards customers 

and market players. The Setting up of a certifi cation scheme is the focus of 

section 6.

The performance of a good solar thermal system relies largely on the quality of the 

installation besides, of course, on the quality of the equipment. Therefore, adequate 

quality assurance measures need to take into account planning, installation and 
maintenance of the solar thermal systems (section 7). This means that special 

attention needs to be devoted to training, qualifi cation and certifi cation of installers. 

Presently, there are not yet many examples of certifi cation schemes for installers, 

though interesting developments are happening in this area. There isn’t a perfect 

solution, though different models may be considered. 

All these topics are addressed in depth in this publication. The aim of this document 

is to provide a solid introduction to the topics covered, and to give recommendations 

for the adoption of quality assurance measures in other markets. 



UNEP Guide on Standardisation and Quality Assurance for Solar Thermal

8

Promoting adequate quality assurance measures is not the single challenge that the 

solar thermal sector faces in order to reach mass market but it is undoubtedly one of 

the main and most pressing ones. And it is a step in the right direction. 

We believe this publication will help you to get on the way.
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SECTION 2
SOLAR HEATING 
AND COOLING 
SYSTEMS
2.1 SOLAR THERMAL ENERGY

The concept of solar heat goes beyond just providing hot water. To be in a position 

to devise, design and implement the right framework and policy measures for solar 

thermal technology, it is important to have a basic understanding of the technology 

and its applications.

As mentioned before, solar thermal produces heat and, as such, it must be clearly 

distinguished from two other renewable energy sources using the sun directly – 

Photovoltaic and Concentrated solar - both producing electricity.

Renewable Energy Sources

Renewable
Heating & Cooling

Solar Thermal Solar Photovoltaics 
(PV)

Solar Thermal 
Electricity (CSP)

Renewable
Electricity / Power
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In terms of heat generation, solar covers a wide range of applications and temperatures, 

using the technology in different ways.

2.2 MAIN SOLAR THERMAL APPLICATIONS
The main use of solar thermal applications is for domestic hot water (DHW): 89% of 

all installed capacity is used for this purpose, with the vast majority being installed in 

single family homes (80%). But the share of solar thermal collectors to supply hot water 

to larger residential and non-residential buildings is increasing. In 2013, large DHW systems 

represented 17%, i.e., about one sixth of the newly added solar thermal capacity. Also, 3% 

of the collector capacity is used for space heating and up to 3% is used for swimming-

pool water heating. 

Figure 1 
Distribution of solar 

thermal systems by 

application for the 

newly installed water 

collector capacity 

by economic region 

in 2013

[IEA-SHC 2015]
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It is in Asia (excluding China) that we fi nd a larger percentage of alternative applications, 

such as large installations for industrial process heat, district heating or solar cooling (8%). 

Such applications are growing in relevance, but still represent a small percentage of the 

overall market. In all regions, most of the capacity is dedicated to domestic hot water 

preparation, including swimming pools. In the MENA region (Middle East and North Africa) 

we can fi nd the highest percentage of large DHW. These are mainly for multi-family houses 

but also for services (such as hotels) or public buildings (e.g. schools).

2.3 GLOBAL SOLAR THERMAL MARKET
The global solar heating market is well established. Internationally, there are over 

406 gigawatts (GWth) of installed solar heating capacity, which produce approximately 

341 terawatt-hours (TWhth) of energy per year. Among major renewable markets,  solar 

heating is only in a lower position than wind power in terms of installed capacity and 

globally produced energy (see Figure 2).
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Figure 2
Worldwide solar heating 

and cooling capacity 

and production 

[IEA-SHC 2015]

However, market growth is uneven across the world. The four biggest markets in terms of 

newly installed capacity are located in developing countries, namely China, Turkey, Brazil, 

and India.

Figure 3 
Top 10 markets 

for glazed and 

unglazed water 

collectors in 2013 

(absolute fi gures 

in MWth) 

[IEA-SHC 2015]
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The global market for solar thermal applications is increasing year by year, as 

demonstrated in fi gure 4. The technology is reaching a growing number of consumers in 

more countries. Consequently, more people are involved in business activities directly or 

indirectly related to the solar thermal sector. As more countries turn to this technology, a 

growing number of players are entering the market, at local, national or international level.

Figure 4 
Annually installed capacity 

of fl at-plate and evacuated 

tube collectors from 2000 

to 2013 Source: Solar Heat 

Worldwide, Markets and 

Contribution to the Energy 

Supply 2013

[IEA-SHC 2015]
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This is partly because it is relatively easy to enter the market as there are only few barriers 

to entry. Only a low level of investment is required to start a small production plant for 

fl at-plate collectors and simple hot water stores with an easily adopted technology. 

Besides, in most markets, there are currently only a few rigorous requirements in place.

On the one hand, the absence of serious product requirements presents great advantages. 

One of these advantages would be economic growth (and resulting job creation) generated 

at local level. Whereas, on the other hand, the market may be swamped with unregulated 

small businesses, only competing thanks to low-prices & low-quality products. Even when 

companies decide to import goods, there is a potential threat to quality assurance, as 

imported products can appear to be of good quality and be diffi cult to distinguish from 

high quality products. Unfortunately, such companies may also fail to provide adequate 

information and support to installers and consumers.

The range of applications, solutions and alternative confi gurations in the solar thermal 

market is already quite impressive. However, all these are not always of the highest 

quality, nor are they supplied with the right information and level of service. Consequently, 

it becomes harder for consumers to choose appropriate products and also more diffi cult 

for installers to have adequate knowledge of all the products on the market.

In some markets, low quality products and installations have already undermined 

consumers and professionals’ confi dence in solar thermal technology. Once this 

confi dence is gone and the damage done, it is very hard for a market to recover. 

Potential consumers will hear from friends or the media about problems occurring 

in several systems. Even if the number of negative examples is small, its impact on 

the technology’s reputation will exceed by far the positive experiences. Customers 

will become suspicious of these products and of people and companies offering them. 

As a result, professionals “run away” from this technology, opting for alternative products 

(gas or electrical water heaters, boilers or even other renewable energy solutions).

This raises an important question: how can we convince customers and professionals, 

as well as authorities that the product they are dealing with has the adequate quality?

Professionals must be able to trust the information provided to them by their suppliers. 

This information must be clear, correct, address the main requirements demanded from 

a product and withstand the comparison. Similarly, consumers ought to be able to trust 

both the product and the installer; and be in a position to weigh up what is stated in 

terms of the system’s reliability and performance.

For public authorities it is essential that only products fulfi lling minimum requirements 

related to thermal performance, durability, reliability and safety are considered suitable 

in regard to legal instruments such as renewable energy sources acts or incentive 

schemes.

In different circumstances, for different markets and products, the answer has been 

to have recourse to standardization and certifi cation.
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2.4 SOLAR WATER HEATING TECHNOLOGIES 
OVERVIEW

Solar thermal systems vary, mainly according to:

• type of system

• collector mounting

• application

The most common systems for domestic use are thermosiphon and forced circulation.

Thermosiphon systems, as represented in fi gure 5, are the easiest to install as they are 

based on natural convection, i.e. they do not require electricity to drive pumps or control 

units, being the storage tank installed above the collector. They are widely used for 

domestic hot water supply in warmer climates with ambient air temperatures generally 

above zero degrees celsius (e.g.: Brazil, Australia, North and South Africa, Asia and in 

Mediterranean countries).

Figure 5 
Schematics of a 

thermosiphon system

Forced circulation systems are more complex, as pumps are used for water circulation 

between collectors on the roof and sand there is a storage tank located inside the house. 

These systems can also cover space heating (solar combi systems) and are more common 

in colder climates (e.g.: US, Canada, Germany).

Systems solely used for domestic hot water are usually smaller and less both to install and 

operate when compared to systems also providing space heating.
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Figure 6 
Solar combi-systems, 

providing both domestic 

hot water and space heating.

Pump

Collector Space heating 
and domestic 

hot water

Cold
feed in

Storage tank

The most common type of a solar thermal system application is domestic hot water 

heating (DHW), as you can see in several solutions represented in Figure 7. The relatively 

constant all-year round demand for hot water can be met by solar energy, although a 

conventional backup system using e.g. gas, oil or electricity might be required.

Figure 7: Individual dwellings with common solutions for solar water heating: forced circulation (left) 

and thermosiphon system (right), using either evacuated tubes or fl at-plate collectors. 

Photo: J.Seco / ESTIF

In recent years, space heating has become more prevalent and now accounts for 

approximately half of the newly installed solar thermal collector area in countries such as 

Germany and Austria. The demand on space heating is higher in winter when the solar 

resource is less available and, therefore, ordinary solar thermal systems can only meet 

part of this demand while the remainder is covered by a back-up system. 

Another market trend is the increasing usage of solar thermal energy in multi-family houses. 

According to Solar Heat Worldwide2, domestic hot water systems in single-family houses 

were the most common application worldwide in 2013 but the share of newly installed 

2 Source: Solar Heat Worldwide, Markets and Contribution to the Energy Supply 2013 (2015), IEA Solar Heating & Cooling Programme
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applications dropped. Meanwhile the “share of large-scale domestic hot water applications 

increased (9% of total capacity and 17% of newly installed capacity)”.

Solar heating of outdoor swimming pools (fi gure 8) is very common in some countries, 

such as the USA. Heating of outdoor swimming pools can be done quite effi ciently using 

simple uncovered collectors due to the low temperature requirement of this application. 

In general, other applications require higher temperatures and therefore collectors with 

higher performances are needed, such as fl at-plate collectors (with a transparent cover) 

or evacuated tube collectors.

Figure 8 
Unglazed collector 

for swimming pool  heating

These applications are the most common ones. Still, solar thermal covers several other 

types of applications that have undergone big developments in recent years, such as: 

solar assisted district heating, solar process heat for industry, thermally driven cooling 

(using solar heat); solar desalination or solar drying. An example of a larger installation 

is provided in fi gure 9.

Figure 9: Large installation using fl at-plate collectors. 

Solahart/ESTIF
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SECTION 3
ENSURING SAFETY, 
DURABILITY AND 
PERFORMANCE
Rising living standards throughout the world led to more demanding consumer and 

market  requirements for all kinds of products. Some of these requirements are subject 

to government regulations in response to some complaints from consumers concerning 

a specifi c product characteristic. Often, the industry chooses self-regulation to be in a 

better position to deal with increasingly demanding consumer requirements. 

SAFETY is an important issue and this has resulted in both tougher regulations and 

in self-regulation by the industry. For example, in the European Union this has been the 

subject of regulations at supra-national level, based on European directives related to 

specifi c safety characteristics, among others. Therefore, in all EU member states, the 

CE-Marking3 of products is mandatory. In the United States, the dangers associated with 

some products have cost millions of US dollars in court cases which have led to further 

industry self-regulation mainly to prevent such actions. The safety requirements may go 

beyond the usage of the product and may apply to the manufacturing process, reducing 

risks related to different production stages.

Another important aspect is DURABILITY. Consumers are increasingly requiring for value 

for money, this also means that a product should last. This has created an interesting 

dichotomy in the market. Of course, companies will try to satisfy their customers in the 

hope of further sales but, on the other hand, the production of longer lasting products 

may jeopardize future sales to the same customer. Other options are used in order to 

induce consumers to buy new products, be it technological developments, design or 

functionality. However, one component remains crucial: durability. A customer wants to 

purchase products with a reasonable “life time expectancy”, as a minimum period of use 

is required for a sound investment. Therefore, labelling a product as complying with quality 

standards facilitates its marketing by conferring it a guarantee of durability within given 

parameters, while allowing companies to differentiate and add value to their products 

on the basis of other characteristics.

Finally, the PERFORMANCE of a product is important to the consumer. In several countries 

aggressive advertising strategies are allowed, making direct comparisons between 

products, as it is the case in the US. Even in markets where this practice is forbidden or 

not well perceived, it is currently used within the distribution networks. So how trustworthy 

3  The CE marking (abbreviation of “Conformité Européenne” in French which means “European Conformity” in English) is a mandatory conformity mark for 
products placed on the market in the European Economic Area. As defi ned in the CE Marking Directive (93/68/EEC).
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are the performance fi gures provided? And how reliable are the comparisons between 

different products? It must be clear that performance testing was done under similar 

conditions, including the same parameters and appropriate instruments, so that products’ 

performance can be compared fairly. 

 

In Europe, new regulations came into force 

in September 2015 including the technical 

specifi cations (Regulated Acts No. 811 and 

812/2013) for the Ecodesign and Energy 

Labelling Directives. As a result labelling of 

heating and cooling systems on the market 

will be compulsory. The labels will show the 

energy effi ciency classes from G to A +++. 

Adding to the product label, a “package 

label” concept was introduced, were a 

system is labelled based on the 

combination of the different components. 

The “package label” makes it possible to 

label systems which include solar thermal 

collectors.

One of the solutions to meet the need for such regulations is international standardization. 

“Standardization encourages customer confi dence, market growth and technological 

development. This gives access to cutting-edge technology, improving innovation 

capability, and effective and profi table competition through factors such as product 

differentiation.”4

International standardization aims at developing standards (for products and services) 

which can be adopted in a large number of countries. Standardization is also implemented 

at sub-international level (e.g. by means of European Standards) and on national level. 

Standardization is the process of establishing criteria and methods by common agreement 

which are then transposed into a technical document designed to be used as a rule, 

guideline or parameter. 

International standards need to meet specifi c criteria. According to WTO (World Trade 

Organisation) the criterions that defi ne globally relevant standards are:

• Effectively respond to regulatory and market needs (in the global marketplace)

• Respond to scientifi c and technical developments in various countries

• Not distort the market

• Have no adverse effects on fair competition

4 CEN/CENELEC
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• Not to stifl e innovation and technological development

•  Not to give preference to characteristics or requirements of specifi c countries 

or regions when different needs or interests exist in other countries or regions

• Performance based design rather than prescriptive design

It is a consensus building process and this consensus is achieved by bringing together 

different stakeholders having a particular interest in the development of a standard for 

a specifi c product, process or service. Therefore, the standard shall refl ect the views 

and concerns of these stakeholders, ensuring via the standardization process that their 

expectations for basic requirements are met, be it product safety, durability, performance 

or other requirements.

3.1 THE COMPLEMENTING ROLES OF PRODUCT 
STANDARDS, TESTING AND CERTIFICATION
The standardization process is important but is not enough by itself. There are 

complementarities to testing and certifi cation processes that need to be considered.

As referred above, a STANDARD is designed to be used as a rule, guideline or defi nition. 

There can be two main categories: 

•  Technical standards: consisting of technical specifi cations or other strict criteria 

that ensure products, manufacturing processes and services meet fi xed quality 

benchmarks. Furthermore test methods are usually part of technical standards. 

These test methods are used to check if requirements specifi ed in the 

standard(s) are fulfi lled and also to determine certain product characteristics 

such as e.g. performance. 

•  Management and leadership standards: provide a framework for a business to 

manage its business processes and activities (Quality Management Standards).

Some of these standards are voluntary. In some cases they are made compulsory, as they 

are included in specifi c regulations, e.g. in regard to safety aspects or for example in the 

construction industry. Technical regulations applicable to the building sector are based on 

existing standards, making these compulsory. 

While standards indicate technical guidelines for a product, process, etc., it is imperative 

to check whether those requirements are fulfi lled by that specifi c product. This is the role 

of TESTING. A standard for a product can only be successful if it is taken on-board by the 

industry that will generate demand for testing, according to those specifi cations. Following 

that demand, more testing centres will offer such services within their portfolio. 

In the case of solar thermal, the specifi cities of the product and of the existing standards 

led to the creation of specialized testing laboratories or testing centres respectively for 

these products, providing an alternative to self-testing by manufacturers.
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Apart from this, a challenge subsists. How to sell the compliance of a product with the 

defi ned standards to the market in a clear and user-friendly way? The answer is product 

certifi cation (or services certifi cation).

A company can obviously opt to self-certify their products. This means that they defi ne 

to their customers a given performance of their product or the compliance of the product 

with specifi c standards. This is obviously an option often chosen by companies as a 

marketing tool to stress particular characteristics of their products.

To complement this self-certifi cation there are third-party certifi cation schemes available 

for different sectors, including for solar thermal. Such certifi cation schemes allow for an 

easier identifi cation of compliance with quality requirements, by sanctioning the use 

of quality labels. 

These quality labels are usually voluntary, although they can be recognised or even 

requested by public authorities. They can be required to grant access to public funding 

within a given support scheme, or to make the product eligible with regards to legal 

requirements such as solar ordinances or even as one of the criterion within a public 

tender. The certifi cation process involves compliance with existing standards, besides 

additional rules defi ned by the certifi cation scheme. 

For instance, both SRCC [18] and Solar Keymark [17] insist that a product tested is 

selected randomly, while this is not the case for the relevant standards (see examples 

below). This is in line with a main feature of such certifi cation schemes: to assure the 

consumer that the product he/she is buying is similar to those tested.

For end-users, this certifi cation process provides a greater assurance since the 

certifi ed product shows proven quality and performance characteristics. This is 

because it has undergone rigorous tests, complied with the acceptance criteria of the 

standard requirements and and the compliance having been verifi ed by an independent 

certifi cation body.

The scope of such a third-party certifi cation extend beyond building customers’ 

confi dence, is that it may contribute to the creation of distributors or installers’ guarantees, 

or even be used for insurance purposes, apart from the advantages for public authorities 

mentioned above. 
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Evolving from the development of standards to a certifi cation process

The example of SRCC – Solar Rating and Certifi cation Corporation - United States

The modern solar water heating industry kicked-off in 1974. This development, including 

also other renewable energy sources, was related to the oil embargo of 1973. The United 

States, as many other countries around the world, saw in energy a major challenge and 

the search for alternatives gained pace.

One of the challenges that the industry faced in the US was to build trust among 

consumers. The technology was relatively unknown and consumers needed to build 

confi dence in such products, both in terms of savings (energy and costs).

Testing and rating programs started fi rst in the main markets within the United States, 

California and Florida. This initial programs demonstrated that there was the need for 

consistency between different state level initiatives. Without a common framework, 

different requirements in different states were becoming a barrier for manufacturers who 

operated in several states.

Such diffi culties brought industry together, looking for a solution that would allow 

manufacturers to have a single rating and testing requirements for their products. Beyond 

the advantages for the manufacturers, there were also benefi ts for consumers. One single, 

consistent and uniform approach would bring clarity and allow for comparison between 

different equipment.

These were strong arguments to mobilise manufacturers, represented in the solar trade 

association and other entities, such as state energy offi ces and regulatory bodies. 

This joint program became the Solar Rating & Certifi cation Corporation (SRCC).”

The example of SRCC – Solar Rating and Certifi cation Corporation 
- United States

The oil embargo of 1973 lead many 

countries around the world, and in 

particular the United States, to realise 

that energy represented a major 

challenge and that the search for 

alternatives was essential. This lead to 

the development of several renewable 

energy sources, in particular different 

solar energy solutions. As a result, the modern solar water 

heating industry kicked-off in the United States.

One of the challenges the industry faced in the US was the need to 

build trust among consumers. The technology was relatively 

unknown and consumers needed to develop confi dence in such 

products, both in terms of energy and costs saving.

Testing and rating programs started fi rst in the main markets within the 

United States, California and Florida. These initial programs demonstrated 

that there was a need for consistency between different state level initiatives. 

Without a common framework, different requirements in 

different states were becoming a barrier for manufacturers who operated 

in several states.

Such diffi culties brought industry together, looking for a solution that would 

allow manufacturers to have a single rating and testing requirements for their 

products. Beyond the advantages for the manufacturers, there were also 

benefi ts for consumers. One single consistent and harmonised approach 

would bring clarity and allow for comparison between different equipments.

These were strong arguments to mobilise manufacturers, represented in 

the solar trade association and other entities, such as state energy offi ces 

and regulatory bodies. 

This joint program became the Solar Rating & Certifi cation Corporation 

(SRCC).”
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The example of the Solar Keymark in Europe

In the 1990s the solar thermal market 

in Europe started to grow considerably, 

in part due to fi nancial support 

programmes in various countries. From 

the beginning to the end of the decade, 

the European market grew quickly from 

250 MWth to over 800 MWth of newly 

installed capacity per year.

Many companies started exporting their products into other European 

countries but found hurdles in the form of different requirements in the 

incentive programmes that became an obstacle to market entry.

As a result, if a company wanted to sell one collector or system to 

different countries in Europe, it had to undergo several different tests 

and gain additional certifi cates and approvals.

This process was extremely complicated, expensive and cumbersome and 

hindered the development of solar thermal in Europe and the growth of the 

solar thermal market and of the manufacturers.

As a fi rst step European standards for solar thermal products were 

elaborated from 1995 to 2000. With the implementation of theses European 

standards in 2001, national standards existing in several countries were 

withdrawn.

The pan-European standardisation paved the way for pan-European 

certifi cation.

In 2003 the European Solar Thermal Industry and major testing institutes 

formulated the Solar Keymark Scheme rules as a unifi ed and simple solution 

in order to get solar thermal products recognised based on the same 

documents all over Europe. This work, considering its European relevance, 

was co-fi nanced by the European Union. 

Today the Solar Keymark is a successful scheme and more than two thirds 

of the collectors sold have Solar Keymark. Testing, inspection and 

certification were organized into a single streamlined process and Solar 

Keymark is now recognised by authorities all over Europe.
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Arab States 

Several Arab countries witnessed a 

development of the solar water heater’s 

market in their countries. Some of these 

products were imported and were 

labelled with quality labels such as the 

European “Solar Keymark’. 

As part of the strategy to develop further 

solar thermal in the region, the Arab Ministerial Council for 

Electricity (AMEC) of the League of Arab States made a request 

in 2011, addressed to the Regional Center for Renewable Energy 

and Energy Effi ciency (RCREEE) and the Arabian Industrial 

Development and Mining Organization (AIDMO) to develop a 

certifi cation program that would be adapted to the needs of the 

region. The practical work started in 2012 with ArSol, involving 

also partners with experience in the Solar Keymark and SRCC. 

This initiative led to the Solar Heating Arab Mark and Certifi cation Initiative 

(SHAMCI).

SHAMCI is a quality certifi cation scheme for the solar thermal products and 

services in the Arab region. It aims at unifying the requirements of solar water 

heaters within Arab markets. This work was supported by the United Nations 

Environment Programme (UNEP), under the Global Solar Water Heating 

Project. 

SHAMCI is the fi rst Pan-Arab solar thermal certifi cation scheme. It provides 

a regional industrial and regulatory compliance framework for policy makers, 

industrial sector, and end-consumers. The project promotes the adoption of 

standard quality measures, accreditation systems and quality labels across 

the Arab region.

3.2 IMPORTANT PRODUCT STANDARDS
The development of standardization and certifi cation differs around the world. 

Many countries still lack any sort of standards aimed at solar thermal products. 

It should be noted that solar thermal standards are mostly testing standards. In other 

sectors, there are product standards specifying how a product has to be built (e.g. certain 

minimum sizes, materials to be used, etc.). In the case of solar thermal this is not currently 

the case and standards detail how testing methods should be applied to such products.
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3.2.1 SOLAR THERMAL COLLECTORS
Standards applying to collectors are the most advanced, currently existing several 

standards at international level. Historically, a US ASHRAE standard (93-77) was the 

fi rst to be widely used. Then the ISO 9806 series of standards were developed and 

and afterwards the European standards series EN 12975 was created. Recently the 

International Standards Organisation (ISO) and the European Committee for 

Standardization (CEN) have developed together a new standard based on ISO 9806 and 

EN 12975. This new international standard, the EN ISO 9806:2013 replaced the EN 12975-

2 in the CEN countries and is likely to be widespread in other regions. Several national 

standards are also available, most often based on the EN ISO 9806. 

The ASHRAE/ANSI standards (US) for collectors are quite well established, including air 

collectors, and are more advanced than those in other countries of the region. In Europe 

the standard series EN 12975 replaced all national standards throughout the European 

Union countries. With the EN ISO 9806 an important step towards international 

harmonisation was taken and additional developments are expected in the future. 

Recently, the EN standards have been evolving to a greater extent. In Australia and New 

Zealand there is also a long tradition in terms of standardization, with the long-standing 

AS/NZS 2712 in the solar thermal fi eld.

The following table provides an overview of standards related to solar thermal collectors 

used in different countries/regions. 

Standards related to Solar Thermal Collectors:

Country(ies) Standard Description

Australia/New Zealand AS/NZS 2712:2007 Solar and heat pump water heaters - 

Design and construction

Arab region ISO 9806:2013 

ISO 9459-2:1995

ISO 9459-5:2007

Solar thermal collectors

Solar water heating systems

Brazil ABNT/NBR10184 :1988

EN 12975

ANSI/ASHRAE 93-2010

ANSI / ASHRAE 96-1980 (RA1989)

ASTM E 823-81

FSEC-GP-5-80 Jan 1985

Flat Plate solar Collectors for Liquids

Canada CSA F378-87 (R2009) Solar Collectors

China GB/T 17049-2005 All glass evacuated solar collector tube,

China GB/T 17581-2007 Evacuated tube solar collector

China GB/T 6424-1997 Specifi cation for fl at plate solar collectors

European Union EN 12975-1:2006+A1:2010 Thermal solar systems and components 

- Solar collectors - Part 1: General Require-

ments

European Union EN ISO 22975-3:2014 Solar energy - Collector components 

and materials - Part 3: Absorber surface 

durability

India5 IS 12933:2003

(IS 1516)

Solar Flat plate Collector Part 1-5

International EN ISO 9806:2013 Solar energy – Solar thermal collectors – 

Test methods, 2013;

5  The BIS operates a scheme for testing and inspection of solar fl at plate collectors, based on IS 12933:2003, whereby the manufacturers are required to 
apply to BIS for obtaining the license to mark their product with ISI. The manufacturers whose product has been certifi ed by BIS in conformity with the 
relevant Indian Standard are eligible to get support under various MNRE programs.
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Country(ies) Standard Description

International ISO 9806-2:2013 Test methods for solar collectors -- 

Part 2: Qualifi cation test procedures

Mexico NMX-ES-001-NORMEX:2005 Solar energy – thermal performance and 

functionality of solar collectors for water 

heating – test methods and labelling

South Africa SANS 1307:2009 Domestic solar water heaters

South Africa SANS 6211-1:2012 Domestic solar water heaters Part 1: 

Thermal performance using an outdoor 

test method

South Africa SANS 6211-2:2003 Domestic solar water heaters Part 2: 

Thermal performance using an indoor 

test method

Turkey TS 3680 EN 12975 Solar thermal collectors

United States of America ASHRAE 93-2010 (RA 2014) Methods of Testing to Determine the 

Thermal Performance of Solar Collectors 

(ANSI approved)

United States of America ASTM E905-87 (2013) Standard Test Method for Determining 

Thermal Performance of Tracking 

Concentrating Solar Collectors

United States of America SRCC™ Standard 100-2014-07 Minimum Standards for Solar Thermal 

Collectors

United States of America SRCC™ STANDARD 600 2014-07 Minimum Standards for Solar Thermal 

Concentrating Collectors

Table 1: List of standards related to solar thermal collectors existing in the main solar thermal markets 

(non-exhaustive), June 2015

The standardisation process at global level as evolved considerably over the last decades 

and is expected to continue evolving steadily over the coming years. In order to cope with 

such an evolution, updated versions of this table shall be made available [15]. Relevant 

addresses are available at the end of this document.

3.2.2 COMPARING EXISTING STANDARDS

Most of the existing standards for solar thermal products are mainly testing standards6. 

Therefore these standards provide guidelines for procedures to be followed when testing 

solar thermal products.

An overview and comparison of the requirements described in some of the solar thermal 

standards commonly used today are available in Annex I: Comparing standards related 

to Solar Thermal Collectors. This annex provides a simple comparison between testing 

requirements. The main requirements in terms of such tests relate to:

• High temperature resistance;

• Exposure, External thermal shock;

• Internal thermal shock;

• Rain penetration;

• Impact resistance, and;

• Mechanical Load 7.

6 Only a few standards such as e.g. the European Standards EN 12975-1, EN 12976-1 and EN 12977-1 specify requirements related to the product.
7  This information was compiled on the framework of the European project QAiST: Quality Assurance in Solar Heating and Cooling Technology, 

co-fi nanced by the European Union, under the Intelligent Energy Europe Programme.
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3.2.3 SOLAR THERMAL SYSTEMS AND COMPONENTS

Systems and system components, other than collectors, are at very different stages 

in the standardization process. There is progress for systems in Europe, with European 

standards series covering Factory-Built Systems (EN12976) and Custom-Built Systems 

(EN 12977), where the latest standards (e.g.: 12977-3/4/5) also include components, 

such as stores and controllers.

The European standards are well established not only inside Europe but also in some 

countries beyond (e.g. Tunisia) but it is still unclear how the international harmonization 

of standards applicable to systems will evolve. Latest ISO developments show that 

there is a common will to increase efforts towards enhanced international cooperation. 

This is refl ected in the latest revision of ISO 9459-4:2013 8 aiming at some harmonization 

on the EN 12977 series.

Country(ies) Standard Description

Australia/New Zealand AS/NZS 2712:2007 Solar and heat pump water heaters - 

Design and construction

Canada CSA F379-09 (R2013) Packaged solar domestic hot water 

systems (liquid-to-liquid heat transfer)

China GB/T 19141-2011 Specifi cation of domestic solar water 

heating system

European Union EN 12976-1:2006 Thermal solar systems and components - 

Factory made systems - Part 1: General 

Requirements

European Union EN 12976-2:2006 Thermal solar systems and components 

- Factory made systems - Part 2: Test 

methods

European Union EN 12977-1:2012 Thermal solar systems and components. 

Custom built systems. General require-

ments for solar water heaters and comb-

isystems;

European Union EN 12977 2:2011 Thermal solar systems and components - 

Custom built systems - Part 2: Test 

methods for solar water heaters 

and combisystems

European Union EN 12977-3:2008 Thermal solar systems and components 

- Custom built systems - Part 3: Perfor-

mance test methods for solar water 

heater stores

European Union EN 12977-4:2012 Thermal solar systems and components 

- Custom built systems - Part 4: Perfor-

mance test methods for solar combistores

European Union EN 12977-5:2012 Thermal solar systems and components 

- Custom built systems - Part 5: Perfor-

mance test methods for control equipment

International ISO 9459-2:1995 Solar Heating – Domestic water heating 

systems – Part 2: Outdoor test methods 

for system performance characterization 

and yearly performance prediction of 

solar-only systems

International ISO 9459-4:2013 Solar heating -- Domestic water heating 

systems -- Part 4: System performance 

characterization by means of component 

tests and computer simulation

International ISO 9459-5:2007 Solar heating -- Domestic water heating 

systems -- Part 5: System performance 

characterization by means of whole-

system tests and computer simulation

8  ISO 9459-4/2013 “Solar heating -- Domestic water heating systems -- Part 4: System performance characterization by means of component tests 
and computer simulation”
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Country(ies) Standard Description

Mexico NMX-ES-003-NORMEX-2008 Solar energy – minimal requirements 

for the installation of solar thermal systems 

for water heating

Mexico NMX-ES-004-NORMEX-2010 Solar energy – thermal assessment of 

solar thermal systems for water heating – 

test methods

South Africa SANS 9459-2 Solar heating - Domestic water heating 

systems Part 2: Outdoor test methods 

for system performance characterization 

and yearly performance prediction of 

solar-only systems

United States of America SRCC™ Standard 300-2014-07 Minimum Standards for Solar Water 

Heating Systems

Table 12: List of standards related to solar thermal systems in different countries (non-exhaustive). 

June 2015

Taking into account the developments in standardisation, updated versions of this table 

shall be made available [15]. Relevant addresses are available at the end of this document.

3.2.4 OTHER RELEVANT STANDARDS

There are other standards relevant to the solar thermal sector which, for example, cover 

issues related to terminology and defi nitions (e.g. ISO 9488: Solar energy - vocabulary), 

to installation or to the calculation of energy requirements. Further information is available 

in the annex document “Solar Thermal Standards Worldwide”. 

Matters relating to installation and maintenance will be addressed in Section 7 

(Quality of planning, installation, maintenance).

3.2.5 TOWARDS INTERNATIONAL HARMONIZATION

As mentioned earlier, there are ongoing efforts towards the harmonization of (international) 

standards for solar thermal products. Within the International Energy Agency Implementing 

Agreement for Solar Heating and Cooling (IEA-SHC) a task was initiated in 2009 to deal 

with these specifi c matters: IEA-SHC Task 43 - Solar Rating and Certifi cation Procedure 

[20]. The Task’s objective was to create a global framework for coordinating and 

harmonizing standards as well as testing and certifi cation procedures used worldwide. 

As a result of this work and other initiatives, very good progress was made in international 

harmonisation, namely with regard to solar collector test procedures. The contribution 

provided to the drafting of the new EN ISO 9806 standard for collector testing is a 

good example of those efforts. It is expected that the work of IEA-SHC Task 43 shall 

be continued within a new IEA-SHC Task.

Another result stemming from the work of IEA-SHC Task 43 was the establishment 

of the Global Solar Certifi cation Network (GSCN). This network brings together several 

stakeholders aiming at harmonising the certifi cation and testing procedures of solar 

thermal components and systems globally.
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Figure 10 
World map of countries 

with solar thermal standards

This global research effort towards the harmonisation and development of testing 

procedures and characterization methods is focusing on the testing of both conventional 

and advanced solar thermal products. The outcome of this research should be less time 

and resources spent by companies, laboratories and certifi cation bodies on testing and 

certifi cation, while still ensuring consumer protection and providing credible information 

on solar heating and cooling benefi ts. 

The scope of Task 43 included performance testing and characterization, qualifi cation 

testing, environmental impact assessment, accelerated aging tests, numerical and 

analytical modelling, component substitution procedures, and an entire system 

assessment and certifi cation.

A big step towards global certifi cation of solar collectors has already been taken, as upon 

the agreement of technical committees ISO TC 180 and CEN TC 312 the common EN ISO 

9806 standard for solar collectors testing methods has been established. 

There are many benefi ts to implementing such a scheme, for instance, a manufacturer 

can sell its products in several markets after only one testing and one certifi cation. Besides 

from the obvious costs reduction advantage, this should also encourage sector growth. 

Several examples can be provided, meaning new markets: a manufacturer who wants to 

enter a new market (even as OEM) faces a clear challenge as his products will need to go 

through a long and cumbersome testing procedure.

There is a tendency around the world towards accepting/adapting the EN/ISO Standards. 

International harmonisation is dependent on the cooperation between different countries 

and their willingness to adopt international standards. According to the respondents of a 

research of IEA SHC Task 439 it is likely that ISO 9806 will be adopted in most of the main 

solar thermal markets worldwide. However the same research also indicates that the 

adoption for some countries depends on minor revisions of the current standards.

9 IEA-SHC-Task43 2014a: Utilisation of ISO9806:2013 in global solar certifi cation: a report for the IEA-SHC task 43 “Solar rating and certifi cation”
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Figure 11 
The percentage likelihood 

that ISO 9860 will be adopted 

in several countries. 

IEA-SHC Task 43

100%

Is it likely your country will take up ISO 9806:2013 as a National Standard
or recognise it for purposes such as Regulations and/or Certification?

0%

3.3 TESTING IF A SAMPLE OF THE PRODUCT 
CONFORMS WITH THE STANDARDS

3.3.1 THE ADVANTAGE OF THIRD PARTY TESTING

Third party testing is performed by an independent test laboratory. It provides 

an independent verifi cation and assessment to ensure that a product matches 

the requirements provided by standards and/or the specifi cations as stated by 

the manufacturer. 

Therefore third-party testing is essential for assurance issues. It has obvious advantages 

for public authorities and regulatory bodies, as well as for the consumers. Furthermore, 

several regulations require declarations of conformity for products subject to mandatory 

third-party testing. 

This tends to affect more the solar thermal industry, as there are safety regulations linked 

to construction products or electrical appliances that may in the future be applied to solar 

thermal. For instance, thermosiphon systems with an electrical element already fall under 

safety requirements for electrical appliances in several countries. 

As referred above, many companies do not have the resources or expertise required to 

perform tests according to standards. In this case, they don’t have an alternative but to 

resort to dedicated testing facilities. Nevertheless, even if the company has its own testing 

facility, third party testing provides assurance to the company itself. Testing by externally 

renowned test laboratories is a widely used marketing tool and test results may also 

help companies defi ne other strategies, such as the length and extension of the 

warrantees on their products.

It is also important to remember that test laboratories have the added expertise coming 

from the experience of carrying numerous tests with different products, sometimes even 

according to different standards. They also improve their experience and common 
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understanding of the requirements laid down in the standards by means of networks, 

conferences and sets of inter-laboratory comparisons.

Product testing at solar thermal testing and competence centres with highly qualifi ed 

and long-term experienced staff is also advantageous during the R&D process, since the 

manufacturer can benefi t from the available experience gained from testing a large amount 

of products. Furthermore R&D projects can be carried out in direct co-operation with the 

testing and competence centre.

As mentioned, third party testing should be done by independent testing laboratories. 

For matters related to certifi cation or declaration of conformity, these should be handled 

by accredited testing laboratories; although this does not mean that other testing facilities 

cannot perform adequate testing. However, obviously an accredited testing laboratory 

carries more authority. 

3.3.2 SELF-TESTING

The existing standards are not solely intended for test laboratories. On the one hand, 

they include product requirements that are highly important for the manufacturer when 

designing and manufacturing his product. On the other hand, they are also providing 

guidelines so that testing and/or processes can be carried out under similar conditions 

thus allowing manufacturers to develop their own activity based on product and 

manufacturing standards. 

With reference to testing, carrying out self-testing is more relevant for activities related 

to R&D for components or new systems. Applying specifi c test methods can help identify 

and eliminating product defects, check the behaviour of different materials or components 

from different suppliers or check improvements in the manufacturing process. This is 

more immediate than having to deal with a test laboratory, which is likely to be more 

cumbersome, in the case of an early error detection and prevention. Nevertheless, this 

implies that the company is able to afford and justify the required investment in the 

adequate equipment and in qualifi ed staff. A smaller company may not be able to fi nance 

such an investment. Furthermore product testing at solar thermal testing and competence 

centres also has some advantages as mentioned in the previous chapter.

When a company is able to set up their own testing facility, it is obviously important that 

there is a good understanding within the company of testing methods to be applied. 

The cooperation with dedicated test laboratories can be very useful, as there are 

clarifi cations or fi ne-tuning of testing procedures which are discussed between experts 

from these institutions and that would be of relevance for less experienced researchers 

not used to carrying out such tests. 
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3.3.3 ACCREDITED TESTING LABORATORIES

Accreditation of test labs is an assessment and recognition of technical conformity 

and competence of entities carrying out product testing (or calibration). The accreditation 

aims at ensuring that different test labs are assessing in the same way and achieving 

similar results for similar products.

Being an accredited laboratory is synonymous with accuracy and professionalism, 

recognizing the expertise of its human resources, equipment, methods, laboratory 

facilities and procedures needed to deliver reliable and reproducible results and 

applicable requirements of good practice.

Accredited testing laboratories must operate a quality management system according 

to ISO/IEC CD 17025 10. Laboratories must prove their personnel has expertise regarding 

the specifi c test methods as well as their equipment’s quality. Accreditation bodies shall 

issue accreditation certifi cates to the testing laboratories based on periodic audits. 

Accreditation bodies themselves must fulfi l ISO/IEC 17011. 

Third party certifi cation schemes 11 for solar thermal products require the use of accredited 

testing laboratories that perform their tasks according to ISO/IEC 17025:2005 12. Third 

party certifi cation schemes also do need to specify the concrete rules of the certifi cation 

scheme, including relevant standards applicable for the products under this scope. 

10  General requirements for the competence of testing and calibration laboratories
11  Certifi cation scheme or certifi cation programme are synonymous.
12  Or even further standards with the EN ISO/IEC 17000 series of standards
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SECTION 4
CERTIFICATION 
TO ENSURE THAT 
PRODUCTS IN THE 
MARKET CONFORM 
WITH STANDARDS
Certifi cation represents a third party attestation that a product, service, person or 

management system meets specifi ed requirements.

In the case of solar thermal products13, the certifi cation may apply to:

• Solar thermal collectors

• Solar Thermal systems

• Heat stores

• Components being part of a collector or a system

There may also be distinctions according to the kind of collector (i.e.: the Chinese Golden 

Sun has a specifi c certifi cation for all glass evacuated solar collector tube14) or the type of 

system. In Europe certifi cation for factory made systems already exists and certifi cation for 

custom-built systems is foreseen.

Ensuring the quality of the products to consumers and public authorities is a key element 

towards the development of a sustainable market for solar thermal products. High quality 

solar thermal products installed by trained installers will meet high safety standards, 

durability and performance requirements and will guarantee that policy support reaches 

its goal in creating benefi ts for the individuals and for the community.

Quality assurance can be provided by quality marks15, based on a certifi cation procedure 

as stipulated in the relevant certifi cation programmes and standards. These quality marks 

are granted to products by Certifi cation bodies either running the certifi cation scheme or 

empowered to certify under that scheme.

13 It is also possible to have installers’ certifi cation schemes – see chapter VI
14 Based on the standard GB/T 17049
15 Also referred to as quality labels or seals



UNEP Guide on Standardisation and Quality Assurance for Solar Thermal

34

For instance, in the US, the Solar Rating & Certifi cation Corporation (SRCC) runs its 

own certifi cation and rating programmes for collectors and for heating systems16. The 

corporation is an independent third party certifi cation body and was established solely for 

solar thermal products, resulting from the combined initiatives of public bodies and solar 

thermal industry.

On the other hand, the European Solar Keymark operates under the supervision 

of the European standardization body (CEN) and is run by the Solar Keymark Network. 

This Solar Keymark Network consists of the scheme’s main stakeholders, such as 

industry (companies and trade associations); certifi cation bodies, inspectors and testing 

laboratories17; these network members decide on the certifi cation process described 

in the Solar Keymark scheme rules. 

4.1 ENSURING SIMILAR QUALITY ON TESTED 
AND PRODUCED GOODS

Certifi cation requirements should contain appropriate procedures to ensure that every 

single product on the market is similar to the tested products. 

There are two important elements required to ensure that a tested product is similar to 

any other product from the same production line:

• Random selection of the tested product

• requiring manufacturers to have a quality management system in place

The sample being submitted for testing should be selected at random by the designated 

test laboratory or certifi cation body representative. This is the best way to ensure that the 

sample is similar to the product sold.

Even if a collector, store or system is selected randomly, the manufacturer will need to 

ensure that the production quality is consistent over time, so that the products coming out 

of the production line always retain the same quality and characteristics. A certifi cation 

scheme should therefore require that a manufacturing process quality control is in place in 

the factory according to the specifi cation of EN ISO 9000 series of standards, covering the 

full process: from the raw material reception to the fi nal product storage.

16 OG-100, OG 600 and OG-300
17  In fact, participation in the Solar Keymark Network is compulsory for the Certifi cation Bodies, Inspectors and Testing Laboratories dealing with the 

Solar Keymark.
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4.2 CERTIFICATION SCHEMES ACCORDING 
TO ISO/IEC TR 17026:2015

The Technical Report ISO/IEC TR 17026:2015 aims at providing useful information 

to those involved in product certifi cation, more specifi cally the certifi cation of tangible 

products, as an example of a type 5 scheme, as outlined in ISO/IEC 17067.

This Technical Report aims at providing guidance. Still, scheme owners are able to adopt 

other measures and adapt their schemes in order to develop a fi t-for-purpose scheme.

Product certifi cation can be implemented and operated in different ways, depending on 

the type of product, the risks for failure/underperformance of a product, the production 

methods or the specifi cities of the market.

The example provided can serve as a basis for many different product certifi cation 

schemes worldwide. The CEN Solar Keymark certifi cation scheme is one such example. 

In a simplifi ed way, such certifi cation processes should take into account:

 1  Application for certifi cation: The company applies to the certifi cation body for 

certifi cation of its product (=assessment of conformity of the product with given 

standard(s));

 2 Initial assessment: The certifi cation body performs (or lets perform):

  a. an initial type test of the product, and; 

  b. an assessment of the production process and quality (management) system;

 3  Decision: Based on the results of the initial assessment the certifi cation body 

decides about the application;

 4  Licensing: The certifi cation body allows the company to use the certifi cate and/or 

certifi cation mark (“mark of conformity”) under certain conditions;

 5  Surveillance: The certifi cation body regularly repeats all or parts of the steps of the 

initial assessment to ensure that the product and the production process continue 

to be in conformity with the standard(s).

This model process can provide a high level of confi dence. On the one hand it requires 

to sample the product initially tested. On the other hand, the company’s quality 

management system is being assessed. Such system should allow continuous control 

of the manufactured goods production at any stage, including materials and components 

used in the process.
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SECTION 5  
SETTING UP
TESTING FACILITIES 
AND COMPETENCE 
CENTRES
5.1 ASSESSING THE NEED FOR A TESTING 
FACILITY FOR SOLAR THERMAL IN A COUNTRY  

5.1.1 MAIN POINTS TO CONSIDER
To achieve a global decrease in greenhouse gas emissions it is essential to use more 

renewable energies for hot water preparation, replacing conventional electricity or fuels 

consuming boilers. Using solar thermal heat for hot water preparation and space heating 

and cooling is the most effective, natural and sustainable way of using renewable energy. 

Some regions in the world have almost 300 days of sunshine a year; however, in many of 

these countries the market for solar thermal systems and components is still very small 

and does not offer many products of good quality. The implementation of a solar thermal 

testing centre with state of the art equipment usually leads to a higher quality level of solar 

thermal systems and components placed on the market. An improved quality will also 

result in increased confi dence in the solar thermal products as well as in the amount of 

energy saved and CO2-emissions avoided by solar thermal energy.

5.1.2 MARKET DEVELOPMENT AND NATIONAL PRODUCTION

At some point, a developing market will require testing laboratories. This is usually 

becomes obvious when the lack of testing facilities hinders the further development of 

the market and/or the introduction of quality assurance measures. On the other hand, 

the market must reach a minimum critical size to ensure viability of long term investment 

in solar testing centres.

Therefore, it is clear that the market for solar thermal systems and components in general 

will benefi t from the presence of such a test institution. Since the testing institution gives 

local manufacturers the possibility to test their products close by, the length of time for 

developing new products and improving existing products will be greatly reduced. It is 

important that both, thermal performance and quality (durability and reliability) of the solar 

thermal products can be determined at the local testing centre.
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It is obvious that a foreign testing centre and consultancy cannot satisfy requests from 

the local market. The reason behind this is, on the one hand, that prices for such services 

must be adjusted to the local price levels. On the other hand, it is very important that 

competences in the fi eld of solar thermal be provided and implemented locally in each 

country. 

5.1.3 POLICIES

For further promotion of solar thermal systems and components, different solutions could 

be considered to encourage the creation of local testing facilities. 

Public support schemes to stimulate the uptake of the solar thermal technology 

should always consider quality assurance measures as one key element. This means 

that a fi nancial incentive to the consumer or a solar thermal ordinance18 should require 

products to be certifi ed, or at least, to demand test certifi cates according to relevant 

standards. A solution could be, for example, a certifi cation scheme, such as Solar 

Keymark Certifi cation [18], serving as a basis for issuing a label on products19. 

Depending on the label scheme rules, certain requirements must be fulfi lled. Usually such 

requirements are related to the quality and also to performance aspects of the product. If 

the requirements selected are suffi ciently high, the quality of the products will increase and 

so will the customer’s confi dence in solar thermal products. Therefore, the market could 

not only be stabilized but also boosted.

At the same time, the demand for testing is created and requires setting up a testing facility.

5.1.4 EVALUATION MATRIX TO ASSESS THE NEED AND CAPABILITIES TO 
ESTABLISH A SOLAR THERMAL COMPETENCE AND TESTING CENTRE

To assess the need for a testing centre for solar thermal systems and components, several 

aspects have to be considered. We propose below (fi gure 7) several factors that should be 

taken into account and that should simplify this evaluation. As with any simplifi cation, there 

is a risk of overlooking important aspects; therefore the proposal below is not a substitute 

for a more in-depth analysis which should be part of a good business plan. 

The fi rst and more obvious step is to identify the need to establish a solar thermal 

competence and testing centre in the country. This need, or the demand of product 

testing, will depend on different factors, as described below.

•  Market growth expected for solar thermal products, which may depend on 

several elements, amongst others:

•   Local energy costs - the higher the cost of conventional energy, the more 

competitive solar thermal products are;

18  Solar thermal ordinances consist of regulations applicable for buildings (or other technical regulations) that demand a minimum use of solar thermal 
products. For more information see www.solarordinances.eu

19 See Section 6 for further information on setting up a certifi cation scheme.
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 •   Support mechanisms in place or foreseen - mechanisms to promote the 

uptake of the solar thermal market, supporting policies aiming at reduction 

of CO2 emissions or of energy imports;

 •   Market awareness and confi dence in solar thermal products - this is an 

important element to consider, as lack of confi dence/awareness can be 

one of the biggest hurdles for the adoption of this technology.

•  Evolution in terms of quality assurance in the market, which depends, amongst 

others, on the following points:

•   Demand for certifi cation - the requirement by public authorities of certifi cation 

within building regulations or in order to provide fi nancial incentives is one 

major driver for the demand for testing;

 •   Local producers in the market – the need for local testing gains relevance for 

locally-based manufacturers (even if foreign manufacturers may be potential 

clients, on start up the critical demand should be identifi ed locally);

 •   Level of innovation in the market – the more innovative the market is, the 

more likely new products will be introduced in the market, requiring testing as 

a support to the product development process.

Another critical aspect to take into consideration refers to the conditions required to set up 

a testing centre. There are some points to assess in this case which are described below.

 

• Framework conditions required for setting up a testing centre:

 •   Adequate location – having a good location available (open area, adequate 

climate, easily reachable, low bureaucracy) will be a key success criteria for 

the investment;  

 •   Local expertise on solar thermal– the existence, or the possibility of educating 

and retaining qualifi ed personnel, is essential to the success of such an 

operation;

 •   Financial mechanisms to support the investment – this is an important aspect 

to start up a new investment (it is different to sustainability), being either 

public support or other investment mechanisms.

• Sustainability requirements for a testing centre:

 •   Evaluation of existing testing facilities - this should be well assessed, 

as a strong and/or abundant competition will push down prices and make it 

harder to gain new clients (national competitors should be considered fi rst 

while not ignoring potential foreign players);

 •   Predictability of the market – the sustainability of a testing centre depends 

also on the predictability of the market (even positive prospects may be 

worthless if not clear in the medium term); 
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 •   Capacity to grow/evolve – in order to survive, a testing facility needs 

to be able to evolve, to adapt to the market, to offer new/better services. 

These are some of the main points that should be taken into account when assessing 

the needs and capabilities for establishing a solar thermal competence and testing 

centre. Obviously, there are other points that may also be relevant. This assessment 

should be adapted to each case. As an example we can refer the capacity to have a 

long term strategy (e.g. 10 years) for the testing centre (related also to the location and 

funding options); the possibility of having the testing centre coupled to a public body 

(e.g. university) or even the need in the market to test products periodically.

Therefore, there is not one-size-fi ts-all solution. As shown on fi gure 12, these criteria may 

be shown in a table to facilitate the assessment. On the example provided, it is possible 

to weigh the different factors according to their relevance. Besides, it is also possible to 

include new factors or to revise the factors to be considered. 

In brief, the example provided should be a good customizable tool for an initial assessment. 

Figure 12 
Example of 

an evaluation 

matrix to access 

the need and 

capabilities 

to establish a 

Solar Thermal 

Competence and 

Testing Centre
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5.1.5 POTENTIAL ACTIVITIES AND EXPECTED RESULTS 
OF A TESTING FACILITY 
For boosting a country’s solar thermal market, a reliable and independent test and 

development institution is essential. 

Reliable, in this context, means objective and well experienced in the fi eld of solar thermal 

technology and applications. The institution should be active in the following fi elds:

•  Assistance in product development by advising the local manufacturers and by 

testing local products during the development phase to improve the overall 

quality and performance of solar thermal products;

•  Testing of solar thermal products according to national and international 

standards - these tests serve as a basis for both further product development 

and quality assurance;

•  Activities to improve quality assurance in solar thermal (e.g. taking part at 

conferences, active cooperation in the fi eld of international standardisation and 

certifi cation).

An additional fi eld of activity is the evaluation of products and issuing reports, which could 

serve as a basis for a certifi cation scheme. The quality of the products to be sold can also 

be enhanced thanks to certifi cation schemes. 

5.2 ESTABLISHING A TESTING FACILITY 
FOR SOLAR THERMAL EQUIPMENT 

For establishing a testing centre for solar thermal equipment, the following requirements 

have to be considered:

• Institutional, fi nancial and technical requirements;

•  Requirements related to the operation of the test institution, which has to be 

compliant with related standards;

• Requirements connected to staff qualifi cation 

 

5.2.1 INSTITUTIONAL AND FINANCIAL REQUIREMENTS

An independent solar thermal competence and testing centre must be operated by either 

a public institution or an independent fi nancial organisation. The fi nancial side of the test 

laboratory must not affect the quality and results of the tests performed at the centre. 

Before setting up a testing center, a ten years business plan must be developed as a core 

element. The business plan should list the expenditures and incomes on an annual basis. 

Typical expenditures are the initial investment and its depreciation, the personnel 
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costs (see also section related to staff below), the infrastructure costs (e.g. rents), for 

the operating costs (e.g. electricity and water) and maintenance including the calibration 

of the measurement equipment. If the testing centre is accredited also the fees for 

the accreditation, including the required audits, must be considered. It is important 

to distinguish between the fi xed and the variable costs. Fixed costs are those that 

do not depend on the level of activity (e.g. depreciation of investment, rent for facilities, 

accreditation). With or without activity these costs exist and cannot be avoided. 

Variable costs are those directly related to the work performed (for instance, 

work-hours of technical staff, electricity used for operating the testing equipment). 

If the activity increases these costs increase as a result and vice-versa.

 

The income is predominately based on the fees paid by the clients for product testing. 

Other paying services such as assistance in developing new products, consultant services 

and factory inspection are additional income sources. There are other activities that may 

help to sustain and further develop the testing and competence centre, such as organizing 

training seminars or being involved in projects linked to research or to the development of 

testing standards.

 

Whereas expenditures can be determined with more accuracy, incomes are very 

unpredictable, since it is not possible to determine exactly how many tests will be required 

several years ahead. Therefore, it is important to have a business plan that accommodates 

different scenarios. 

Furthermore there is some competition between testing centres and if business turns out 

to be attractive new centres might be established. To avoid fi nancial problems it is strongly 

recommended to base the assessment of the expected turnover (income) and results on 

conventional assumptions.

A typical business plan for a testing facility shows that the costs for testing are 

predominately based on the labour costs. This is particularly obvious when outdoor testing 

facilities are used. When the testing facility uses a solar simulator, this equipment will also 

represent a signifi cant cost factor and the impact of the labour costs will decrease 

proportionately.

Based on this fact three recommendations can be made: 

•  it is fi nancial advantageous to establish test centres in regions where there is a 

favourable balance between a good educational level of personnel and relatively 

low labour costs;

•  it is preferable to invest in qualitatively high and reliable testing facilities since the 

share of the costs related to the facilities itself only have a marginal infl uence on 

the overall testing fee;

•  establishing a testing centre equipped with outdoor testing facilities will imply 

that the determination of the thermal performance of solar collectors and 

systems will become much more cost effective than investing in a solar 

simulator.
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History has shown that in most cases a basic funding is necessary, at least during 

the start-up phase of a testing centre. This ensures some stability and predictability 

for such an investment, and can also be used to reduce the testing fees in the start-up 

phase, facilitating the early acquisition of clients, to help generating experience, knowledge, 

good reputation and effi ciency gains. Therefore, this basic funding can facilitate the 

penetration of a market for product testing, enabling the testing laboratory to cover its 

operating costs quicker.

5.2.2 TECHNICAL REQUIREMENTS

To operate a solar thermal ‘competence and testing center’ a certain infrastructure 

is needed. First a well-equipped test laboratory is important, second is the required 

staff and last but not least, the testing portfolio.

5.2.3 EQUIPMENT

The necessary equipment can be divided as follows:

• Equipment necessary for performing the tests;

•  Further equipment necessary for samples pre-preparations and for the 

performed tests evaluation.

•  Depending on the samples to be tested the equipment varies. For testing 

complete solar thermal systems other standards apply than for component 

(e.g. collectors, stores, controllers, etc.). Generally, the equipment must satisfy 

all the related standards requirements.

•  Before a new solar thermal competence and testing centre is established, 

the local demand for testing services has to be determined. In most cases, the 

most economic solution could be test equipment satisfying all the requirements 

of most of the European and international standards related to performance, 

durability and reliability testing of solar thermal systems and components. 

A very interesting solution is the so-called “all in one” test facility with which 

different products can be tested, such as e.g. solar thermal systems, collectors 

and stores, using only one test facility [ISES 2007b]. An example of such a test 

facility is shown in the following fi gures:

Figure 13 
All-in-one mobile test facility at the South African 

Bureau of Standards (SABS), Pretoria

Figure 14 
Mobile, stand-alone collector and 

systems test facility at the Macedonian 

Hydro-Meteorological Institute, Skopje
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•  Another main component of the situational requirements is the test site. On the 

one hand, space is required for the test facility itself and, in the case of outdoor 

testing, large and open areas are necessary to prevent any distortion of the test 

results. Buildings, trees and others can infl uence the boundary conditions such 

as solar radiation; wind speed can also affect the test results. On the other 

hand, a workshop or similar support infrastructure is needed for preparing the 

test samples. If collector tests are performed, several smaller in- and outdoor 

test facilities become necessary to determine the reliability and durability of the 

solar thermal collectors in an effective way.

5.2.4 STAFF QUALIFICATION AND TRAINING

The staff employed at the solar thermal competence and testing centre must be well 

educated. As a rule of thumb, during the start-up phase approximately three people are 

required to operate the testing centre. Depending on the tasks covered by the employees 

the training requirements may vary. The following list shows the required minimum 

personnel for a proper operation of a solar thermal competence and testing centre:

DIRECTOR/MANAGER OF THE SOLAR COMPETENCE AND TESTING CENTRE

Scope of duties: The director or manager is responsible for acquiring adequate orders related to testing 

of solar thermal systems and collectors. The director attends relevant conferences and 

networking meetings. She/he represents the Solar Competence and Testing Centre 

to the outside world, both locally and overseas. The director/manager has the overall 

fi nancial and technical responsibility.

Required skills: Advanced university degree in mechanical engineering, energy engineering or equivalent. 

Approximately at least fi ve to ten years of international experience in the related fi eld and 

managerial responsibility. Fluent spoken and written English.

SENIOR TEST ENGINEER OF THE SOLAR COMPETENCE AND TESTING CENTRE

Scope of duties: The senior test engineer supervises tests performed at the Solar Competence and Testing 

Centre. The senior test engineer is responsible for test scheduling, data evaluation and test 

reports. She/he communicates with the customers and acts as the quality manager. This is 

of great importance if the test centre aims at obtaining accreditation or is already accredited.

Required skills: University degree in mechanical engineering, energy engineering, or equivalent. 

Five years of working experience in the related fi eld. Fluent spoken and written English.

TEST ENGINEER OF THE SOLAR COMPETENCE AND TESTING CENTRE

Scope of duties: The test engineer is responsible for carrying out the tests at the Solar Competence 

and Testing Centre. She/he prepares all the test sample installations.

Required skills: Technical education in plumbing, installation technique, sanitary or equivalent. 

Education in measuring techniques and solar thermal. Two years of working experience. 

Knowledge of English language is an asset.

5.2.5 TESTING PORTFOLIO

The solar thermal competence and testing centre should aim at covering most test 

procedures included in the corresponding national and international standards. During the 

start-up and learning phase, the testing centre could focus on a specifi c standard or test 

procedure but should gradually gain experience in the other available test procedures. 
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A common approach is to start the solar thermal testing centre only with testing solar 

thermal systems according to the international standard ISO 9459-2. This test procedure 

is not too complicated and suitable for the start-up phase of a testing centre.

In the next phase the focus should be on testing solar thermal collectors e.g. 

according to international standards such as EN ISO 9806:2013. After a certain period, 

the employees should cope with procedures for testing the durability, reliability and the 

thermal performance of collectors. The portfolio could then be extended to system testing 

according to ISO 9459-5 or EN 12976-2. If demand for testing is rising, the testing centre 

can gain experience with testing components, such as water stores20. 

Testing of a solar thermal system components, like testing controllers for solar thermal 

systems and of solar thermal combi-stores, can increase considerably the portfolio.

5.2.6 INTERNATIONAL STANDARDS

The major standards for testing solar thermal systems and components are listed below21. 

These standards should be considered during the planning and setting up phase of a Solar 

Thermal Competence and Testing Centre.

System testing:
•  ISO 9459-2: Solar heating – Domestic water heating systems – Part 2: Outdoor 

test method for system performance characterization and yearly performance 

prediction of solar-only-systems

•  ISO 9459-5: Solar heating – Domestic water heating systems – Part 5: System 

performance characterization by means of whole-system tests and computer 

simulation

•  EN 12976: Thermal solar systems and components – Factory made systems 

– Part 1: General requirements and Part 2: Test methods

Collector testing:
•  EN ISO 9806:2013: Solar energy – Solar thermal collectors – Test methods ISO

•  EN 12975: Thermal solar systems and components – Solar collectors – Part 1: 

General requirements 

Testing of hot water stores:
•  EN 12977-3: Thermal solar systems and components – Custom built systems 

– Part 3: Performance test methods for solar water heater stores

Testing of custom build domestic hot water and combisystems as well 
as related components:

•  EN 12977-1: Thermal solar systems and components – Custom built systems 

– Part 1: General requirements for solar water heaters and Combisystems

•  EN 12977-2: Thermal solar systems and components – Custom built systems 

– Part 2: Test methods for solar water heaters and combisystems

20 This is becoming relevant in the European market, under the EN 12977-3 (hot water stores) and EN12977-4 (combistores) standard.
21 See section 3.2) for further information.



UNEP Guide on Standardisation and Quality Assurance for Solar Thermal

46

•  EN 12977-4: Thermal solar systems and components – Custom built systems 

– Part 4: Performance test methods for solar combistores

•  EN 12977-5: Thermal solar systems and components – Custom built systems 

– Part 5: Performance test methods for control equipment
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SECTION 6
SETTING UP 
AND INTRODUCING 
A CERTIFICATION 
SCHEME
6.1 ASSESSING FRAMEWORK CONDITIONS

A certifi cation scheme can be a powerful tool to ensure quality products and/or services 

in the market. And, good quality is an important factor for the longer term success of 

solar heating and cooling solutions. However, a certifi cation scheme is relatively complex, 

requires several important players, and creates additional costs for companies having their 

products certifi ed. Because of the latter, a certifi cation scheme may make sense only in 

markets and for products reaching a certain minimum volume. This is shown on fi gure 15 

below. 

Figure 15 
World map of solar thermal quality 

labels and applicable standards

A requirement to have products certifi ed combined with a costly certifi cation process 

may actually kill a nascent market, as the players do not sell enough solar thermal 

products to offset the (high) costs of product certifi cation. At an early stage of a market 

development, it may make more sense at fi rst to require only (third-party) testing, not yet 

certifi cation, to avoid imposing stifl ing burdens on the industry.

For a certifi cation system to work, several measures must be in place. And this needs 

to be assessed before any such scheme is developed and enforced: 
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 1  The relevant product standard(s) need(s) to exist and be established, so that 

conformity can be tested and certifi ed. 

 2  One or more test laboratories must exist or be established that having the 

competence and equipment to carry out the tests according to the given standard(s).

 3  A certifi cation body must exist or be established which assess the conformity of the 

product with the standard, awards the certifi cate, carries out product control and 

fi ghts misuse of the certifi cate or mark of conformity.

Before establishing a new certifi cation scheme, governments should always consider using 

an existing one – for example from neighbouring countries. This reduces the burden on 

companies active in several markets, as they do not need to re-test and re-certify their 

products for every single market.

6.2 OBLIGATION OR REQUIREMENT 
FOR SUPPORT SCHEMES 

The existence of a solar thermal certifi cation scheme does not automatically mean 

companies having their products certifi ed - here must be a compelling reason to invest 

time and money into product certifi cation. Governments who have backed the 

establishment of a certifi cation scheme often support its uptake in the market by making it 

compulsory or with tying fi nancial incentives. The latter is particularly easy for governments 

to defend, otherwise facing criticisms of just creating unnecessary costs for companies. 

Nevertheless, governments should indeed be careful with their requirements in the solar 

thermal market. For example, in requiring certifi cation under a new certifi cation scheme for 

a product to be eligible for public grant money, the government could inadvertently reduce 

competition in the market, as many products have not been certifi ed so far. Even waiting 

times for slots in solar thermal testing laboratories can unfairly prevent products from 

benefi tting from public support. Therefore, governments should announce their 

requirements well in advance (1-2 years) and/or foresee adequate transition periods for 

products already in the market.

Instead of making the certifi cation compulsory in the market (e.g. by introducing related 

building codes) or in fi nancial support schemes, governments can also choose to create 

softer incentives for certifi cation: certifi ed products could benefi t from special treatment, 

such as slightly higher fi nancial incentives or a slightly higher value for the certifi ed product 

in an energy performance calculation of the building.

The fi nal goal should be to extend the scope of quality assurance measures; for instance, 

requiring certifi cation as quality assurance indicator related to legal instruments along 

simple fi nancial incentive schemes. Other mechanisms can be considered, such as 

introduction of requirements for solar thermal within building regulations. The main 

advantage is that quality assurance measures will endure even after the end of a specifi c 

fi nancial incentive scheme.
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6.3 FINANCING OF THE SCHEME 

Establishing, operating, maintaining and improving product certifi cation scheme is costly. 

Running costs are usually borne by companies having their products certifi ed – through 

testing and certifi cation fees. 

However, governments should consider supporting the development and maintenance 

of a good certifi cation scheme as a tool for the long-term development of the solar thermal 

market. Especially in small markets, the initial costs for the development of standards, 

scheme rules, testing laboratories, certifi cation bodies etc. cannot be fi nanced by the solar 

thermal industry alone. Financial support for these developments should be considered a 

good investment for the government.

6.4 COMMUNICATION

Communication must be a key element in the introduction of a new certifi cation scheme: 

It must be explained to the industry, the planners and installers. The end consumer should 

be made aware of the existence of the certifi cation scheme and the advantages of 

purchasing certifi ed products/services.

Especially early on, certifi cation and conformity marks face a chicken-egg problem: 

As long as they are unknown, consumers do not ask for them and therefore there is little 

incentive for the companies to have their products certifi ed. But at the same time, the 

small number of certifi ed products results in low awareness of the certifi cation by the 

end-consumer. Solar awareness raising campaigns should therefore include information 

and promotion of existing or coming certifi cation schemes. For more information, see 

UNEP’s Guide for Solar Heating and Cooling Awareness Raising Campaigns. 

6.5 GLOBAL CERTIFICATION

Over the last years, a new initiative towards developing global certifi cation has started to 

being created, also as a result of the work done in the IEA-SHC Task 43 “Solar Rating 

and Certifi cation –Global Collector Certifi cation”. 

The aim of the Global Solar Certifi cation Network (GSCN) is to facilitate international trade 

of solar thermal collectors. This cooperation involves representatives from the solar thermal 

industry, solar test labs, and solar certifi cation and inspection bodies from different regions: 

Africa, Asia, Europe, North America and Oceania.

The fi rst Global Solar Certifi cation Network meeting took place in Gran Canaria, Spain in 

March, 2014. At this meeting the GSCN Board Offi cers were elected and the working rules 

of the Network approved. The new Board was in charge of pursuing further the activities of 

the Network.
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The GCSN is working on an “umbrella” certifi cation scheme, rather than a single global 

certifi cation mark. As such, its work has been focusing in establishing procedures within 

the Network allowing manufacturers to use same test and inspection reports in the 

different participating certifi cation schemes. 

The work of the GSCN shall be facilitated by the EN ISO 9806:2013 standard for collector 

testing. This standards is already in use in several test labs around the world and accepted 

in several certifi cation schemes. 

With harmonized procedures and requirements for the participating bodies developed 

and in operation, manufacturers will be able to supply their collectors to different countries 

in different continents without re-testing of the product and without re-inspection of 

production facilities. It is expected that some additional testing may apply due to special 

national regulations, but most of the collector tests shall be recognized.

The Global Solar Certifi cation Network is expected to continue developing its concept, 

enhancing its operations and enlarging the network to more entities from different regions 

of the world.

FURTHER READINGS AND REFERENCES
 

• CEN 2010

  http://www.cencenelec.eu/research/news/publications/Publications/exp_384_

express_report_fi nal_distrib_en.pdf

• ISES 2007a

 http://www.springer.com/us/book/9783540759966

• NDRC/UNDP/GEF 2006

 http://www.martinot.info/Wallace_et_al_SHW_GWREF2006.pdf

• IEA-SHC-Task43 2014b

 http://www.iea-shc.org/data/sites/1/publications/Task-43-Status-for-76-ExCo.pdf
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SECTION 7 
QUALITY OF 
PLANNING, 
INSTALLATION, 
MAINTENANCE
7.1 CERTIFICATION, QUALIFICATION 
AND TRAINING

It is common to encounter misunderstandings when using concepts such as certifi cation, 

accreditation and training. In fact, the translation of such terms into the different languages 

can create some confusion. Therefore, before going deeper into the analysis of the 

complementarities between these different concepts, it is important to clarify what is 

meant by the different terms.

As referred earlier, accreditation relates to the conformity and competence assessment 

of those bodies that perform conformity assessment services, while certifi cation 

represents a third party attestation that a product, service, person or management system 

meets specifi ed requirements.

There may be accreditation of an awarding body, which is the procedure by which 

authoritative body22 gives formal recognition that an awarding body23 is competent to 

issue qualifi cations (certifi cate, diploma, title or label). Furthermore, we can also have 

accreditation of an education/training programme or of an education/training provider, 

which consists of a process of quality assurance executed by an authoritative body 

through which accredited status is granted to an education/training programme or 

provider meeting predetermined stringent and uniform standards.

In addition, we have the certifi cation of learning. This is the process of issuing a certifi cate, 

diploma or title formally attesting that a set of learning outcomes (knowledge, skills and/or 

competences) has been acquired by an individual having been assessed and validated by 

a competent body against a predefi ned standard.

22 Broader defi nition for a body with authority, legitimacy.
23  Awarding bodies are organisations that are empowered to award qualifi cations, such as vocational qualifi cations. In many cases a body may provide 

educational programs and award qualifi cations, such as universities.
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Figure 16 shows possible interaction in relation to installer certifi cation scheme.

Figure 16 
Example of process 

related to an installer 

certifi cation scheme

In brief, we can use the example of a solar thermal installer following a training course 

accredited by the country’s “Department of Energy”. Such training course was provided 

by a technical school recognized (accredited) by the Ministry of Education. The installer 

received a diploma from this training course, which was accepted by the “Installers 

Certifi cation Agency”, an awarding body endorsed by the Ministry of Economy. This 

Agency provided the installer with an Offi cial Certifi cate, allowing him/her to carry out 

his/her activity.

Within the training process and, apart from certifi cation, it is also important to consider 

qualifi cations. In this case, qualifi cations are perceived as professional qualifi cations, i.e. 

the professional experience achieved through full-time pursuit of the profession or through 

a training course not forming part of a certifi cate or diploma. Qualifi cation consists of the 

assessment and validation process obtained when a competent body validates that an 

installer has reached the learning level to given standards and/or possesses the necessary 

competence to do a job in a concrete fi eld. A qualifi cation confers offi cial recognition of the 

value of learning outcomes in the labour market and in education and training. This is also 

referred to as validation of competences.

In summary, an installer can obtain certifi cation after successfully completing the required 

(and recognized) training or education. Alternatively, he/she may obtain equivalent 

qualifi cation, by the validation of his/her experience and knowledge.

7.2 ENSURING THE QUALITY OF TRAINING

Training and education are key elements to encourage a wider adoption of solar thermal 

energy. Good training is essential to guarantee successful solar thermal professionals. 

Training and education should not solely apply to installers. 
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The sector also needs qualifi ed professionals in several other areas, such as R&D, 

design and maintenance. And we could go even further, as some professional groups 

have a decisive role to play in the market, such as architects and planners who are the 

interface between end consumers and the industry. Usually, these professionals’ education 

and training do not include solar thermal technologies and unfortunately, this is still the 

case for current training courses in many countries. For this reason, many of these 

professionals do not feel comfortable recommending solar thermal to their customers, 

or even discourage them to avoid dealing with a technology they do not master. 

While bearing this in mind, we are focussing here on the training of installers. It is clear 

that a lack of installers training can lead to poor planning and defective installations, 

thus creating quality problems and decreasing the wider acceptance of solar heating. 

The quality of the training provided depends on the quality of the:

• content;

• training providers;

• learning conditions.

These factors need to be adjusted for each country. Practices related to training/education 

vary widely around the world. Therefore, the training of installers should also take into 

consideration training structures/schemes already in existence. A system working perfectly 

in one country may not be suitable for another. These systems cannot simply be 

“exported”, although there are lessons to be learned from other countries’ experience. 

Courses content should be designed according to the needs of the country. For instance, 

in a new market with a hot climate and low income, it is likely that most systems sold will 

be thermosiphons. Training should be provided covering the basic principles of solar 

thermal (irradiation, hydraulics), with training courses of very short duration and low cost. 

Otherwise, installers may not be motivated to take up the course.

Training should have a practical component and, in most cases, this should be the main 

component. Some countries have longer training programmes where trainees can also 

work in the fi eld as bridging the gap between theoretical training and gaining practical 

experience is very important. 

Training should be adapted to market realities. The market needs to evolve, requiring 

for instance installers to be able to deal with bigger commercial installations or with 

combi-systems. 

To ensure high level training providers, there should be “train-the-trainer” programmes. 

For more coherent and comparable training courses, these programmes can provide 

trainers with common methodological approaches and criteria. This can also be achieved 

by promoting a stronger link between trainer and awarding body, for instance with an 

agreement giving details on training standards as well as practical arrangements. 
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Training standards need to be elaborated and regularly updated by a working group of 

experts. Contents should be harmonized and a quality control applied to the courses. 

Figure 17 
Roof mounting of solar thermal 

collectors

Austria Solar/ESTIF

Contents and methodologies should be updated, based on the evaluation of the learning 

outcomes and feedback, both from participants and other stakeholders. 

Training facilities should also include space for practical training. In many countries there 

are no adequate training facilities for solar thermal. In such cases, cooperation with the 

industry, i.e. using their training facilities, could be an interesting option.

Another important factor is the countrywide availability. For an installer, the training will 

imply a period of absence from work, meaning lower or even no income. Installers are 

reluctant to spend much time and money on solar thermal training, all the more if the local 

solar thermal market is not large enough to justify such an investment. Successful courses 

should carefully consider the costs to be borne by the installer and develop their training 

offers accordingly, so that installers can attend training courses in a location close to their 

city of residence.

Training can be provided by both public and private centres. It is advisable for the training 

centres to be equipped with both the most relevant and the latest technologies available 

on the local market. 

When planning a training programme in a country, the involvement of the trade 

associations or “guilds”, experts, regional/local authorities is essential to gain input 

for the objectives, contents, size, cost, duration, timing and location for the courses. 

These partners will also be important to promote training courses to the target groups.

After completion of a training course, the installer must have the skills required to 

dimension and install a solar water heating system. These skills must meet customers’ 

requirements regarding performance and reliability, incorporate quality craftsmanship, and 

comply with all applicable codes and standards. All this should be possible with the help of 

basic instructions, a manufacturer installation manual, specifi cations of major components, 

schematics and drawings. The installer must be able to demonstrate key competences 

under a qualifi cation scheme combining theoretical knowledge and practical skills.
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Figure 18 
Installation of solar air collectors

ISE/ESTIF

Today the situation is very different worldwide. In many countries there is no formal training/

education for installers of solar thermal systems. For countries where this exists, the range 

of courses is extremely varied. There are manufacturers and public or private training 

bodies offering a multitude of courses, ranging from one day to two year programmes – 

at different levels of quality and costs. 

Apart from promoting training courses for solar thermal installers, components of the solar 

thermal training should also form part of the standard training and education for heating 

installers and roofers. 

Making fi nancial incentives for solar thermal dependent on a certifi ed level of qualifi cation 

of installers has proven to be a double-edged sword. Whilst it can help increase the quality 

of the installations, such a measure can compromise the effect of the fi nancial incentive 

scheme if there are not enough certifi ed installers in the market. 

7.3 ENSURING THE QUALITY 
OF THE PLANNER/INSTALLER

Installers of solar water heating systems must be able to undertake a set of key tasks to 

be classifi ed as competent installers. It is important to stress that the required qualifi cations 

should refl ect the fact that there are several types of domestic solar water and space 

heating installation as well as various system confi gurations. These installed systems vary 

according to the region, refl ecting climate, cultural differences and requirements resulting 

from national standards and directives. 

In this respect, courses in each country should be adapted to meet the specifi c needs 

of a given country. The scope of the training and the knowledge to be acquired should be 

clearly defi ned. Although for instance, higher qualifi cations should be required for a system 

designer who should be familiar with many aspects of the design as he/she may have to 

adapt it to fi t a particular application or customer’s need, whereas an installer will usually 

only be contracted for small solar thermal systems (mainly domestic).
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The practical training is a very important element and it is appropriate that courses cover 

the key competences referred to above and include practical training with solar thermal 

installations. 

Tasks to be considered can be divided into three categories:

• Safety

• System performance

• Good working practice

While these tasks are usually based on conventional designs, equipment and practice 

used in today’s industry, they should not limit or restrict innovative equipment, design or 

installation practice in any way. They should answer the main market requirements, both 

current and for the near future. Therefore, as with any developing technology in growing 

markets, it is fully expected that the skills required from the practitioner will develop and 

change as new materials, techniques, codes and standards evolve and the market 

demands increase. 

The minimum qualifi cations required for a course in the installation of domestic solar 

water heating systems depend on the specifi c qualifi cations targeted, as well as on the 

pre-qualifi cation already available. In particular, it is important to have some plumbing 

qualifi cation, although some training with electrical installations and roofi ng techniques 

would also be relevant. It would be very useful if installers (or students) had plumbing 

and basic electrical skills before starting a course. 

For plumbing these skills include cutting pipes, soldering pipe joints, gluing pipe joints, 

lagging, sealing fi ttings, testing for leaks and installing vented and unvented heating 

systems. 

With regard to electrical aspects, installers should be familiar with basic electrical concepts 

and terms. They should have the ability to understand wiring diagrams and be able to do 

electrical wiring and create weatherproof connections.

The roofi ng component applies in particular to the roof mounting of solar collectors, 

for which basic knowledge on roofi ng would be relevant. 

7.4 INSTALLERS’ CERTIFICATION AND/OR 
QUALIFICATION

7.4.1 EXISTING SCHEMES
There are currently some installer certifi cation or qualifi cation systems implemented 

in different countries, for instance Canada, South Africa or France.
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•  Canada has a voluntary certifi cation scheme for installers of small-scale 

solar thermal systems. The Canadian solar Industries association (CanSIA) 

plays an important role in the certifi cation of installers in the solar sector, 

having developed a programme for experienced installers, as well as a 

training programme focused on new practitioners. The certifi cation is based 

on the standard CSA F383-08 - Installation Code for Solar Domestic Hot 

Water Systems.

•  In South Africa, the qualifi cation and certifi cation of solar thermal installers, as 

well as for other fi elds, is based on the National Qualifi cation Framework (NQF) 

by the South African Qualifi cations Authority (SAQA). There are two reference 

standards relevant for the certifi cation of installers:

 -  SANS 10106:2006 - The installation, maintenance, repair and replacement 

of domestic solar water heating systems

 -  SANS 10254:2012: The installation, maintenance, replacement and repair 

of fi xed electric storage water heating systems

•  France has a well developed voluntary qualifi cation scheme for installers of 

solar thermal systems. This is called QualiSol and it is managed by Qualit’EnR, 

a French association consisting of craft unions and renewable energy industry 

associations. It is a voluntary three-year commitment renewed annually. 

To be able to use the “Qualisol” label, a company must prove its solar thermal 

technical knowledge by previous experience or by successfully completing 

a recognised training course. This process is complemented by a quality audit 

of one installation made by the installer (within three years of engagement in 

the QualiSol program). It does not use any specifi c standard for solar thermal 

systems (therefore being only qualifi cation) but it requests an offi cial 

commitment from the installers, on topics ranging from advice to after-sale 

services or installation rules.

•  The United Kingdom has requirements for installers’ certifi cation. The MCS 

001, “MCS Contractor certifi cation scheme requirements”. This Microgeneration 

Installation Standard covers the requirements for companies undertaking the 

supply, design, installation, set to work, commissioning and handover of several 

renewable energy sources, including solar domestic hot water. The strength 

of this scheme stems from public support schemes that require MCS certifi ed 

installers. 

7.4.2 AWARDING CERTIFICATION/QUALIFICATION 

In most cases, certifi cation/qualifi cation schemes require a validation of competences. 

This is usually done by means of a training course culminating in a certifi cate (diploma 

or other). Therefore training programmes already in place should be taken into account; 

however, training programmes should be relevant and consistent with the requirement of 

the certifi cation/ qualifi cation scheme. One of the options is to have training programmes 

and training providers approved by an authoritative body.
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The recognition of the competences of installers already working in the market should 

also be taken into account. This can be demonstrated by the installations already done 

by that installer, showing that they meet the stipulated quality requirements. In cases where 

an examination is required, then experienced installers should be allowed to move directly 

to the examination phase (without taking up training). 

7.4.3 AUDIT

A common way to assess the quality of an installer’s work is to perform an audit on 

an installation in operation which was done by the installer. Audits are a valid means 

to provide evidence of the quality achieved. In this respect, they can be included as a 

part of the certifi cation process. Nevertheless, audits are quite expensive, time-consuming 

and an administrative burden. Therefore, their use should be adequately assessed, also 

taking into account that they should be limited to a random selection of installations for 

each installer.

It should be clear that these refer to the process of certifi cation/qualifi cation of the 

installer. Therefore, it is not addressing the possibility of having installations audited 

per se, but it is just for the purpose of assessing the capabilities of an installer.

The audit of an installation can be simply an administrative one, or on-site or both. 

The administrative audit consists of an analysis of certain procedures related to the 

audit, using check-lists provided by the installer and/or client. This is not as reliable 

but it has much lower costs and shorter administrative procedures. The on-site audit 

implies sending an auditor to the site of the installation, resulting in higher costs. 

As a general rule, audits should be conducted during the period of validity of certifi cation/ 

qualifi cation and should be initiated based on a random selection from installation 

references. However, it should also be possible to have audits initiated on the basis 

of complaints about installations. 

Audits should be used as a positive incentive for correcting mistakes and improving 

quality. If audits reveal the poor quality of an installation, these results should be discussed 

with the installer in order to guide him/her towards an improved performance of his work. 

The clear objective of a certifi cation/ qualifi cation scheme is to increase the number 

of highly qualifi ed market players. In this respect, the use of the audit results can be 

an excellent tool to improve the quality of installations, by indicating common mistakes. 

These can be addressed during future training courses or being disseminated to the 

installers, in newsletters and/or providing pedagogical materials addressing such problems.

7.4.4 RENEWAL/RECERTIFICATION

It is usual for the certifi cation/qualifi cation of installers to have a limited validity. 

This means that it should be renewed regularly. 

In this respect, the duration of validity is an important element. Should a renewing 

interval be fi xed, it is crucial not to make it too short so as to avoid creating an 
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unnecessary burden for the installer. However, the interval should also not be too long 

as the installer should be able to comply with higher demands from the market and the 

technological development of the solar thermal systems. 

This interval should be defi ned considering the reality and needs of the country. In a new 

market, the objective should be to have more people trained, therefore not overload the 

process with renewals. In more developed markets, the main need may be to improve 

the competences of the installers, therefore promoting a shorter renewal period.

 

The criteria for renewing the certifi cation/qualifi cation should be based on the same criteria 

required for its acquisition, simplifying the procedure and the renewal process should be 

managed by the same body awarding the original certifi cation/ qualifi cation. 

7.4.5 COMPANY OR INDIVIDUAL CERTIFICATION

One of the points for which there are different approaches, depending on the 

country concerned, is who should hold of the certifi cation: a company24 or an individual. 

This is not something that concerns the solar thermal installers in particular but arises 

from the practice in a country concerning the provision of professional credentials to 

perform an activity. 

One of the main arguments in favour of granting a certifi cation to a company is that 

the company is liable for the quality of the installation. In this case, if the customer has 

a complaint, the certifi cation or equivalent qualifi cation is given to at least one “technical 

referee”, namely a responsible person appointed within the company who has the 

necessary knowledge, skills and/or competences required by the quality scheme. 

Sometimes, this situation develops as a result of additional requirements regarding 

companies’ responsibility, such as insurance or internal quality assurance procedures. 

One of the arguments against this option is that a company does not hold competences 

and skills, the workers do.

The main argument in favour of certifying an individual is that the installation is 

always carried out by the individual having gained the required qualifi cation which 

is not guaranteed if certifi cation is granted to a company. One argument against 

this option comes from the concern expressed by some trade associations that 

with a personal certifi cate there is a danger that companies are too dependent 

on employees having obtained certifi cation /qualifi cation.

Experience shows that both schemes, although different, can meet the required 

quality standards.

24 In this context the term company refers also to installers acting as independent workers/sole operator
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SECTION 9  
ANNEXES 
ANNEX 1 COMPARING STANDARDS RELATED 
TO SOLAR THERMAL COLLECTORS
The following tables provide an overview and comparison of the requirements described 

in some of the solar thermal standards commonly used today. These compare testing 

requirements related to: High temperature resistance, Exposure, External thermal shock, 

Internal thermal shock, Rain penetration, Impact resistance and Mechanical Load25.

High temperature resistance
Standard Test procedure

EN ISO 9806 Collector A minimum 1 h with G > 1000 W/m2 and ambient temperature  

20 – 40 °C, wind speed < 1 m/s

ISO 9806-1 no procedure specifi ed

ISO 9806-2 Collector A minimum 1 h 

with G (W/m2): class A) 950 - 1049 ; B) 1050 - 1200 ; C) > 1200 ,

ambient temperature (°C): A) 25 - 29,9 ; B) 30 - 40 ; C) > 40

wind speed < 1 m/s

Standard 100-8  no procedure specifi ed 

CAN/CSA-F378-87 Collector A minimum 1,5 h with G (I) = 950 + 5*(30-Tamb) W/m2, wind speed< 5 m/s

ANSI/ASHRAE standard 93  no procedure specifi ed

AS/NZS 2735.1  Collector A according to ISO 9806-2

AS/NZS 2712 Collector A performance according to AS/NZS2535.1 Gmean = 1050 W/m2 

with max 20 W/m2 deviation at 6 points Tamb > 30 °C (Level 1) / >38 °C (Level 2), 

12 h irradiation on / 12 h irradiation off for 10 days

Table 1: Comparison of testing requirement for solar thermal collectors with regards to high temperature 

resistance

Exposure
Standard Test procedure

EN ISO 9806 Collector A according to ISO 9806-2 Class A (Template)

30 days with H > 14 MJ/m2

30 h with G >850 W/m2 and Tamb >10°C

no procedure specifi ed

ISO 9806-2 Collector A, B, C

30 days with H (MJ/m2)>: A) 14 ; B) 18 ; C) 20 

30 h with G (W/m2)>: A) 850 ; B) 950 ; C) 1050 

 and Tamb (°C) >A) 10 ; B) 15 ; C) 20

Standard 100-8 Collector A 30 days with G > 17 MJ/m2

CAN/CSA-F378-87 Collector A, fi rst the collector will be fi lled according to Ba / Bb / Bc drain and close. 

Exposition phase started after closing of pipes 30 days with G > 17 MJ/m2

ANSI/ASHRAE standard 93  no procedure specifi ed

AS/NZS 2735.1 Collector A according to ISO 9806-2

AS/NZS 2712  no procedure specifi ed

Table 2: Comparison of testing requirement for solar thermal collectors with regards to Exposure

25  This information was originally compiled on the framework of the European project QAiST: Quality Assurance in Solar Heating and Cooling Technology, 
co-fi nanced by the European Union, under the Intelligent Energy Europe Programme. Last update is from December 2013.
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External thermal shock
Standard Test procedure

EN ISO 9806 Collector A 2 times according to ISO 9806-2 Class A minimum 1 h with G (W/m2) 

and Tamb (°C) as in 30 h exposure

ISO 9806-1 no procedure specifi ed

ISO 9806-2 Collector A 2 times minimum 1 h with G (W/m2) and Tamb (°C) as in 30 h exposure

Standard 100-8 Collector A 3 times according to ISO 9806-2 Class B minimum 1 h 

with G >950 W/m2 and Tamb > 15°C 

CAN/CSA-F378-87 no procedure specifi ed

ANSI/ASHRAE standard 93 no procedure specifi ed

AS/NZS 2735.1 Collector A according to ISO 9806-2

AS/NZS 2712 no procedure specifi ed

Table 3: Comparison of testing requirements for solar thermal collectors with regards to external thermal shock 

Internal thermal shock
Standard Test procedure

EN ISO 9806 Collector A 2 times according to ISO 9806-2 Class A minimum 1 h 

with G (W/m2) and Tamb (°C) as in 30 h exposure

ISO 9806-1 no procedure specifi ed

ISO 9806-2 Collector A 2 times minimum 1 h with G (W/m2) and Tamb (°C) as in 30 h exposure

Standard 100-8 Collector A 1 time according to ISO 9806-2 Class B

minimum 1 h with G >950 W/m2 and Tamb >15 °C

CAN/CSA-F378-87 Collector A 1 time minimum 1 h with G >900 W/m2

ANSI/ASHRAE standard 93 no procedure specifi ed

AS/NZS 2735.1 Collector A according to ISO 9806-2

Table 4: Comparison of testing requirement for solar thermal collectors with regards to internal thermal shock  

Rain penetration
Standard Test procedure

EN ISO 9806 Collector A, Test duration 4 h

ISO 9806-1 no procedure specifi ed

ISO 9806-2 Collector A, Test duration 4 h

Standard 100-8 no procedure specifi ed

CAN/CSA-F378-87 Collector A, Test duration 30 min.

ANSI/ASHRAE standard 93 no procedure specifi ed

AS/NZS 2735.1 Collector A according to ISO 9806-2

AS/NZS 2712 Collector A 10 min. rain penetration, 4 h drying with shaded aperture

Table 5: Comparison of testing requirement for solar thermal collectors with regards to rain penetration  

Impact resistance
Standard Test procedure

EN ISO 9806 Collector A according to ISO 9806-2 or with 7.53 g ± 5% mass 

and 25 mm ± 5% diameter ice ball 10 times with 23 m/s ± 5%

ISO 9806-1 no procedure specifi ed

ISO 9806-2 Collector A or B max. 5 cm from the edge max. 10 cm from the corner. 

Steel ball 150 gram ± 10 g each 10 times at 

0,4 / 0,6 / 0,8 / 1,0 / 1,2 / 1,4 / 1,6 / 1,8 / 2,0 meter in height

Standard 100-8 Collector A according to ISO 9806-2 for none tempered glass

CAN/CSA-F378-87 no procedure specifi ed

ANSI/ASHRAE standard 93 no procedure specifi ed

AS/NZS 2735.1 Collector A according to ISO 9806-2

AS/NZS 2712 Collector A - no glass pieces > 50 mm with ice ball according to EN 12975 

with steel ball 63 gram at 2.9 m height, 3 different positions, 

150 mm from corner or edge

Table 6: Comparison of testing requirement for solar thermal collectors with regards to Impact resistance  
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Mechanical Load
Standard Test procedure

EN ISO 9806 Collector A minimum: minimum positive load 1000Pa and, 

minimum negative load: 1000 Pa

ISO 9806-1 no procedure specifi ed

ISO 9806-2 no procedure specifi ed

Standard 100-8 no procedure specifi ed

CAN/CSA-F378-87 Collector A + 1500 Pa, - 2000 Pa

ANSI/ASHRAE standard 93 no procedure specifi ed

AS/NZS 2735.1 no procedure specifi ed

AS/NZS 2712 Collector A positive and negative load

Table 7: Comparison of testing requirement for solar thermal collectors with regards to Mechanical Load   

Thermal performance
Standard Test procedure

EN ISO 9806 Collector B, pre-conditioning 5h with G > 700 W/m2, Steady State 

(minimum global irradiation G >700 W/m2, diffuse fraction < 30 %, Wind speed 2 - 4 m/s. 

Volume fl ow 0.02 kg/(s*m2), deviation mass fl ow ± 1%, deviation inlet temperature ± 0.1 K, 

Tout-Tin >1 K, deviation Irradiation ± 50 W/m2, Tm-Tamb at �0 ± 3K) or Quasi-Dynamic Testing 

(Wind speed 1 - 4 m/s. Volume fl ow 0.02 kg/(s*m2), deviation mass fl ow ± 1%, deviation inlet 

temperature ± 1 K, Tout-Tin >1 K)

ISO 9806-1 Collector A, tilt-angle latitude ± 5° but not less than 30°, diffuse fraction < 20 %. 

Collector area: 0.1 % accuracy, minimum global irradiation G >800 W/m2. 

Wind speed 2 - 4 m/s. Volume fl ow 0.02 kg/(s*m2), max. drift ± 10 %, deviation mass fl ow ± 1%, 

deviation Irradiation ± 50 W/m2. Deviation Tamb ± 1 K, deviation inlet temperature ± 0.1 K. 

Tout-Tin >1.5 K, Tm-Tamb at �0 ± 3K. Conditioning phase minimum 15 min and 

measurement phase minimum 15 min.

ISO 9806-2 Collector A according to ISO 9806-1

Standard 100-8 Collector A, 5 minutes measurement points / 0.07 g/(s*m2) according to ISO 9806-1

CAN/CSA-F378-87 Collector A according to ANSI/ASHRAE

ANSI/ASHRAE standard 93 Minimum global irradiation G >800 W/m2, deviation irradiation ± 32 W/m2, 

diffuse fraction < 20 %. Max. Tamb 30 °C. Wind speed 2.0 - 4.0 m/s, volume fl ow 0.02 g/(s*m2). 

deviation inlet temperature ± 2% or 1°C deviation mass fl ow ± 2% or 0.000315 l/s. 

Deviation Tamb ± 1,5 K. Conditioning phase 2*times constant or minimum 10 minutes. 

Measurement phase minimum 0.5*times constant or minimum 5 minutes.

AS/NZS 2735.1 Collector A, tilt-angle latitude ± 5° but not less than 30°, diffuse fraction < 20 %. 

Collector area: 0.1 % accuracy, minimum global irradiation G >800 W/m2. Wind speed 2 - 4 m/s. 

Volume fl ow 0.02 kg/(s*m2), max. drift ± 10 %, deviation mass fl ow ± 1%, 

deviation Irradiation ± 50 W/m2. Deviation Tamb ± 1 K, deviation inlet temperature ± 0.1 K. 

Tout-Tin >1.5 K, Tm-Tamb at �0 ± 3K. Conditioning phase minimum 15 min and measurement 

phase minimum 15 min.

AS/NZS 2712  no procedure specifi ed

Table 8: Comparison of testing requirement for solar thermal collectors with regards to thermal performance   

Final inspection
Standard Test procedure

EN ISO 9806 Collector A, B, C

ISO 9806-1  no procedure specifi ed

ISO 9806-2 Collector A, B, C

Standard 100-8 Collector A

CAN/CSA-F378-87 Collector A

ANSI/ASHRAE standard 93 no procedure specifi ed

AS/NZS 2735.1 Collector A

AS/NZS 2712 no procedure specifi ed

Table 9: Comparison of testing requirement for solar thermal collectors with regards to fi nal inspection    
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For more information,
see www.unep.fr
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