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REPORT OF “EXPERT WORKSHOP ON STANDARDIZATION IN DOMESTIC SYSTEMS OF
SOLAR WATER HEATERS FOR LATIN AMERICA AND THE CARIBBEAN"

PROJECT

Quality Infrastructure for Renewable Energy Sources and Energy Efficiency in Latin America
and the Caribbean

ACTIVITY

Expert Workshop on Standardization in Domestic Systems of Solar Water Heaters for Latin
America and the Caribbean

OBIJECTIVE

Show the experiences in LAC countries in the application of the ISO -9459-2
Outdoor test methods for system performance characterization and yearly
performance prediction of solar-only systems)

Disseminate the experience of Europe in the application of the ISO 9459-2

Support to the TC 152 which is working In the standardization process of the 1SO
9459-2 and the COPANT Standard Project: “EFICIENCIA ENERGETICA SISTEMAS Y
EQUIPAMIENTOS PARA CALENTAMIENTO SOLAR DE AGUA ESPECIFICACIONES Y
ETIQUETADO”

Involvement of technical experts and representatives of the industry/enterprises
and certifiers in TC 152 for the standardization work.

EXPECTED
RESULTS

Comparability of the application of the ISO 9459-2 by LAC countries and Europe
Identification of the information which has sense to be standardized In COPANT
standard.

Strengthen the relationship among the national stakeholders involved in SWH in
order to harmonize the standardization aiming to to support the regulatory
agencies as needed

Identification of technical experts, representatives of the industry/enterprises and
certifiers who could be proposed for being included in the TC 152 through their
corresponding NSBs

Improvement of the implementation of national and the harmonized application
of regional/international standard in LAC

ORGANIZER

COPANT-IPT-PTB

DATE OF THE
WORKSHOP

13" - 15 August 2013
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PARTICIPANTS

COPANT: Douglas Messina — IPT,
PTB: Korbinian Kramer, Imilce Zuta

COPANT Secretary TC 152 (Mr. Fabian Yaksic), COPANT Representatives of TC 152,
Representatives of Standardization Bodies of LAC countries, Representatives of
Laboratories which realize testing methods for Solar Thermal Water Heaters,

Representatives of Certification Bodies for Products, Representatives of the Industry

BACKGROUND

In the framework of the project “Quality Infrastructure for Renewable Energies and Energy
Efficiency in Latin America and the Caribbean” It was approved the realization of the
workshop: “Expert Workshop on Standardization in Domestic Systems of Solar Water
Heaters for Latin America and the Caribbean” as an initiative derived from this last referred
workshop.

The intention of the workshop was to intensify the discussion about the equivalence of the
current standards on SWH in the region with international standards and to strengthen the
work about the elaboration of a regional standard.

The appointed COPANT representative for collaborating in this activity was Mr. Douglas
Messina form IPT (Instituto de Pesquisas Tecnologicas de Brasil) who has in charge the
COPANT Standard Project about solar thermal water heaters and electrical appliances for
water heating of the TC 152.
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2. PROGRAMME
First Day: Tuesday 13" August
TIME Activity
9:00 Opening

Welcome by IPT Representative

Explanation of the Objective and Program

Presentation of the participants

- Application of SWH Standards in LAC countries
' Argentina, Brazil, Chile and Mexico

Part 1: Laboratories and the industry
Experiences in the application of the ISO 9459-2, equivalent or alternative
and test method standards related in your country

Part 2: Certification Scheme

10:30 Coffee Break

Application of SWH Standards in LAC countries
Argentina, Brazil, Chile and Mexico (Cont.)

12:45 Lunch

Experiences in the process of the implementation of SWH Standards
14:00 in LAC

Countries: Costa Rica and Uruguay

European Experience in the Application of ISO 9459-2 or EN

14:50 .
equivalent (K. Kramer, |. Zuta)

Part 1 Experiences in the application of the ISO 9459-2, equivalent or
alternative and test method standards related, in Europe.

15:30 Coffee Break

European Experience in the Application of ISO 9459-2 or EN

HLY equivalent (Cont.)

Part 1 Experiences in the application of the ISO 9459-2, equivalent or
alternative and test method standards related, in Europe.

End of the day
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Second Day: Wednesday 14" August
TIME Activity
European Experience in the Application of ISO 9459-2 or EN
9:00 .
equivalent (Cont.)
Part 2 Explanation about the certification scheme for SWH in the
country (Solar Key Mark)
10:45 Coffee Break
11:00 Wrap up (l.Zuta)
o Review and Revision of the COPANT Standard
' (D. Messina, |.Zuta)
12:45 Lunch
S Review and Revision of the COPANT Standard
' (D. Messina, |.Zuta)
15:45 Coffee Break
GG Review and Revision of the COPANT Standard
' (D. Messina, |.Zuta)
Total Wrap-up of key points reviewed till now.
16:45 Preparation for the Visit to IPT Lab
(D.Messina, I.Zuta)
17:15 End of the day
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Third Day: Thursday 15th August

TIME Activity

Revision of the comments by the participants to the COPANT
9:00 Standard.

(D. Messina, |.Zuta)

10:45 Coffee Break

11:00 Visit to the Laboratories of EE in SWH of IPT

12:45 Lunch

B Summary of Revision of the COPANT Standard
(D. Messina, |.Zuta)

15:45 Coffee Break

B Action Plan and Next Activities

(I.Zuta)

End of the day
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3. DEVELOPMENT OF THE WORKSHOP

3.1 Experiences of LAC countries representatives which are developing testing methods for SWH
based on international standards (See 3.3)

The first part of the workshop had as an objective show the experiences of the laboratories of
LAC countries in the developing of the testing method ISO 9459-2. The countries which have

experience in this application are: Argentina, Brazil, Chile and Mexico.

Discussion during the workshop: A representative of Brazil is making a comment
3.1.1 Location of the laboratory

The laboratories coincide the location is outdoor, the majority of them on the roof, away from
shadows and reflections.
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3.1.2 Equipment and instruments
The usual equipment and instruments they use are:
° Flowmeters (mass, electromagnetic)
o pyranometers
. temperature sensors
° anemometers
° solarimeter
3.1.3 Tests made by the laboratories according to 1ISO 9459-2, ISO 9806-2 and others

UNAM Laboratory

(Mexico)

Outdoor
determination of
daily system

performance (ISO .
9459-2)
Determination of °
storage tank heat
losses (1SO 9459-2)
Hydrostatic
Pressure test (ISO
9459-2)

External thermal
Shock (1SO 9459-2) °
Internal Thermal ¢
Shock (ISO 9459-2) o
Impact Resistance
Test

Verification of the °
specifications given
by the
manufacturer

INTI Laboratory
(Argentina)

Energy production
for complete
equipment1
Internal Pressure
Test (ISO 9806-2)
Rain Penetration
(1SO 9806-2)
Freezing Test (ISO
9806-2)

Thermal cycle test
(1SO 9806-2)
Accelerated aging
Tank volume
Packaging
Optimization and
Analysis
Polycarbonates
transmittance

e Performance of daily

system performance

(1SO 9459-2):

- Load

- Unload

- Temperature profile
Mix in the tank (ISO
9459-2):
- Temperature profile
- Conditioning
- Unload
Determination of
storage tank heat
losses (ISO 9459-2)
- Conditioning
- Cooling Loss
- Unload

IPT
(Brazil)

Collectors:

Thermal performance
Internal pressure

Resistance to high temperature

Exposure

Internal thermal shock
External thermal shock
Rain penetration test
Mechanical load
Impact Resistance test
Freezing test
Accelerated aging

Thermal Tanks:

Markers

Storage volume

Hydrostatic Pressure test
Stress bearable

Daily Energy Specific Loss
Absorbed Power

Heat and Fire Resistance test
Cooling resistance test
Accelerate aging

Coupled Systems:

Thermal performance
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(Mexico)

INTI Laboratory
(Argentina)

IN LATIN AMERICA AND THE CARIBBEAN

SILAB
(Chile)

IPT
(Brazil)

Internal pressure

High temperature resistance
Exposure

Internal thermal shock
Rain penetration test
Mechanical load
Impact resistance
Accelerated aging
Markers

Storage volume
Hydrostatic pressure
Leakage current
¢Voltage?

Absorbed Power

Heat and Fire resistance
Cooling resistance

3.14

Testing methods Implementation in process

UNAM Laboratory
(Mexico)

INTI Laboratory
(Argentina)

SILAB
(Chile)

IPT
(Brazil)

e Exposure and high temperature | e

resistance
e Rain penetration test
e Mechanical load test
o Freezing resistance test

It was presented some comments,

for instance:

- Obtain Heat Loss Coefficient
experimentally in different

stages of the day.

- How to maintain the input
temperature in a variation of +

2°K
e QOverheating test

Exposure

e Thermal shock

e Resistance to high
temperatures

e Hail impact test

No information

No information
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3.2

{

Explanation about Labeling

Experiences of LAC countries representatives which are in an early stage of laboratory and
tests implementation

The second part of the workshop consist of presenting the experience of Costa Rica and
Uruguay, countries of the region which are in process of implementation of this technology in
the initial stage in which they are.

In the case of Costa Rica, they have a regulatory framework (Rational use of Energy in 1994
and Law of Quality in 2002), the private sector has mentioned about the necessity of
certification so the industry/commerce is involved.

In the standardization process the private sector and also the laboratory which will be in
charge of the testing methods for SWH have been participating. Currently the following
standards are as project: 1SO 9806-1, ISO 9806-2, ISO 9806-3, ISO 9459-2, EN-12976-1, EN-
12976-2 and EN-12975-1

Currently, by August — September 2013 they are in the following activities:
- Determination of the area/infrastructure for the laboratory
- Technical specifications for the equipment which in principle are based on ISO 9806
- Establishment of the budget for the corresponding buys
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The main problems are:

Training for personnel

Support of experts in this technology

Measurement Uncertainty for thermosiphon systems
Consequences of not executing outdoor testing methods
Specific information about the solar radiation in the country?

The case of Uruguay is quite similar to Costa Rica, they have the Efficient Energy Use Law
(18.597), the Solar Law (15.895) and something more concrete which is the “Solar Plan” issued
in March 2012 allows users of the residential sector purchase equipment of solar thermal
energy in an accessible and widespread way.

In addition they have adopted the ISO 9806-1, ISO 9806-2, ISO 9806-3, 1ISO 9459-2, EN-12976-
1, EN-12976-2 and EN-12975-1 Standards, among others.

The present situation is:

The qualification test facility starts its operation in about 2 months.
An agreement for funding is pending for efficiency test facilities
There are first experiences in plate collector's test.

Personnel have received some training

The near future situation is:

LATU in charge of qualification test procedures.
Solar Energy Laboratory in charge of efficiency test procedures
LATU could be designated center for SWH efficiency.

* This need was also commented by Argentina, Uruguay and was supported in general by the group.
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Current International (1SO), European (EN) and American Standards

These are the current international ISO, European and American Standards more commonly

mentioned in the workshop. Those ones which are in bold are currently more used by

laboratories in LAC countries.

ISO, European
or American

Standard

Vocabulary

1SO 9488: 1999

Solar energy — Vocabulary

Collector testing

I1SO 9806-1: 1994

Test methods for solar collectors - Part 1: Thermal performance of glazed liquid
heating collectors including pressure drop

1ISO 9806-2: 1995

Test methods for solar collectors -Part 2: Qualification test procedures

ISO 9806-3: 1995

Test methods for solar collectors -Part 3: Thermal performance of unglazed
liquid heating collectors (sensible heat transfer only) including pressure drop

EN-12975-1:2006

Thermal solar systems and components - Solar collectors - Part 1: General
Requirements

EN-12975-2:2006

Thermal solar systems and components - Solar collectors - Part 2: Test methods

96-1980 RA1989°

ANSI / ASHRAE | Methods of Testing to Determine the Thermal Performance of Solar Collectors
93-2003°
ANSI / ASHRAE | Methods of Testing to Determine the Thermal Performance of Unglazed Flat-

Plate Liquid-Type Solar Collectors

ASTM E 823-81 /
Reapproved in
2001>*

Standard Practice for Nonoperational Exposure and Inspection of a Solar
Collector

3 ANSI / ASHRAE 93-2003, ANSI / ASHRAE 96-1980 RA1989, ASTM E 823-81 / Reapproved in 2001 and FSEC-GP-5-
80 Jan 1985 are mentioned in the COPANT Standard Project
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ISO, European
or American

Standard

FSEC-GP-5-80 Jan | Test Methods end Minimum Standards for Certifying Solar Collectors.
3
1985

System testing®
ISO 9459-1:1993 Solar heating -- Domestic water heating systems -- Part 1: Performance rating

procedure using indoor test methods

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

ISO 9459-4: 2013 | Solar heating -- Domestic water heating systems -- Part 4: System performance
characterization by means of component tests and computer simulation

ISO 9459-5: 2007 | Solar heating -- Domestic water heating systems -- Part 5: System performance
characterization by means of whole-system tests and computer simulation
More details

EN-12976-1: Thermal solar systems and components - Factory made systems - Part 1:
General Requirements

EN-12976-2: Thermal solar systems and components - Factory made systems - Part 2: Test
methods

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

Some IEC standards for safety could be needed.

4 ASTM E 823-81 / Reapproved in 2001 was withdrawn in 2010

> 1SO 9459-3:1997 Solar heating -- Domestic water heating systems -- Part 3: Performance test for solar plus supplementary systems
was withdrawn in 2005.

® EN 12977-1 and EN 12977-2 were mentioned by FING/Universidad de la Rep. — LATU
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3.4 International (ISO) and European (EN) Standards in process of elaboration or in revision
These are the international standards in process of elaboration or in revision which are more
related with the type of tests mentioned in 3.3.

ISO or European Title
Standard
ISO 22975-1 Solar Energy -- Collector components and materials -- Part 1: Evacuated tubes --

Durability and performance

ISO 22975-2 Solar Energy -- Collector components and materials -- Part 2: Heat-pipe for
evacuated tubes -- Durability and performance

ISO 22975-3 Solar Energy-Collector components and materials -- Part 3: Absorber surface
durability

preN-12975-1 Thermal solar systems and components - Solar collectors - Part 1: General
Requirements

preEN12975-3-1 Thermal solar systems and components - Solar collectors - Part 3-1: Qualification

of solar absorber surface durability

Some of these standards are referred to the durability of the materials.

3.5 Experience in Labeling
Brazil and Mexico showed their experiences in Labeling of SWH equipment. The labels
between them have differences because each one of them depends on the reality of each
country. This subject was discussed in detail during the revision of the COPANT Standard
Project and we received the input of other country representatives and from the expert.
In both countries the labeling is voluntary however in 2014 it is expected to be compulsory in
Brazil.

3.6 Experience of Europe in SWH
In the third part of the workshop, the expert Mr. Korbinian Kramer explained us about the EN-
12976-2 Standard (test methods for domestic system) as the following:

. Protection against overheating

. Pressure Test

. Protection against thunder

. Safety devices

. Labeling

. Thermal performance

. Capacity of solar thermal installations with support to supply the load needed
. Protection against reversal flux
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. Electric safety
This standard refers to 1ISO 9459-2 and I1SO 9459-5 for performance test procedure EN 12975,
which refers to 1ISO 9806. Also the EN 12975 and ISO 9806 standards were explained.

3.6.1 Mr. Kramer also commented:
. the certification process based on Solar Key Mark, which could involve: initial type
testing, initial inspection, approval of QMS for production process, periodic inspection
of QMS, periodic product inspection. This is an alternative to follow by LAC countries.

° the accreditation process for a laboratory according to ISO/IEC 17025.

. the relevance of participating in interlaboratory comparisons

Support of Korbinian Krammer, answering questions or clarifying subjects

3.7 Revision of COPANT Standard Project 152-010 (ESP) “Eficiencia energética. Sistemas y
equipamientos para calentamiento solar de agua. Especificaciones y etiquetado”

As in the workshop there were representatives from laboratories, industry, certification bodies
and standardization bodies, the comments and feedback about the document was fruitful.
Some issues which emerged were: irradiation solar map, scope of the standard, tests to be
required as exigent for labeling among others. The detail of this job is being done through the
TC 152 in the revision process of the document. It is expected to present a final proposal in the
next meeting of November 2013.
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Revision of the COPANT Standard Project

3.8 Visit to the IPT Laboratory
During the morning of the third day we visited two laboratories of IPT in detail:
- Solar Simulation Laboratory
- Tests using a water tank.

The participants make questions to IPT personnel and solve some doubts and questions they
had. It was an excellent opportunity for them to see the installations needed for some tests.

Visit to the Laboratory
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4,

4.1

CONCLUSIONS AND NEXT STEPS

Action Plan for Revision the COPANT Standard Project 152-010

Activity

Sending the Draft version of COPANT Standard | Douglas Messina, IPT 2013- | 2013-
1 | Project 152-010 worked in the workshop 08-31 | 09-16

Sending comments by the participants of the | Each participant of the | 2013- | 2013-

workshop  through  their  corresponding | workshop  (they can | 09-15 | 09-27
2 Standardization Bodies designate a delegate by

country)

Sending the draft version with the comments | Fabian Yaksic, 2013- | 2013-
3 | integrated in the document for a second revision | ST CT 152 09-30 | 10-11

to the Standardization Bodies

Sending comments on draft version of the | Standardization  Bodies | 2013- | 2013-
4 | document Representatives 10-15 | 10-25

Include the comments in the second version of | Fabian Yaksic, 2013- | 2013-
5 | the draft to be presented in November Meeting | Douglas Messina 10-31 | 11-11

of CT 152

This activity is a pilot activity in order to see how we could improve the

standardization process and extend it to other documents of the committee.

’ The new dates has been established because of there was a delay in the first activity

realization of this
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4.2 Other activity

To elaborate a survey for the seven® laboratories
which have participated in the workshop and have
experience in developing testing methods for SWH or
are in an early stage of their laboratory
implementation in order to know in detail, the
capabilities of the laboratories in developing the
testing methods for SWH. This survey could be
extended to other laboratories which have
experience in executing testing methods in SWH
preferably referred to international standards
showed in the workshop and in this report.

Imilce Zuta, from PTB will send a draft proposal of the
survey in September 2013 and it is expected to
receive feedback by the laboratory participants in
order to have the survey defined in October 2013.

Till now, there are five’ laboratories who are
developing some testing methods for SWH, however
it is expected that in Mexico and perhaps in Brazil
there are more than two laboratories which are
developing this kind of testing methods, so these
other laboratories could join the group and fill the

survey.

It seems to be there is a need to form a SWH
laboratory network, so as it was proposed in the first
SWH Workshop, held in Mexico, INTI from Argentina
could lead this network. However, currently this is
just a proposal.

8 IPT; Instituto de Energias Renovables — UNAM, Mexolab, INTI, SILAB, ICE
and FING/Universidad de la Rep. — LATU.
? IPT, Instituto de Energias Renovables — UNAM, Mexolab, INTI and SILAB
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After having the information asked for in 4.2, we could have more clear the capabilities of the
countries involved in this technology in the region and define in which test we could decide
the scope and when to organize a proficiency testing and to exchange experiences among the
laboratories of the region, according to the needs of each country and as necessary with the
support of an external expert.

FEEDBACK ABOUT THE WORKSHOP

We have got some feedback from the participants by e-mail which are the following:

“Dar las gracias a la Ciudad anfitrion San Pablo, Brasil, por su hospitalidad y cordialidad
durante mi estadia.”

“Agradecimiento a los expositores por la atencidon y coordinacion durante la semana.”
“Agradecimiento al PTB por seqguir apostando a unir esfuerzos en la region para establecer

pautas comunes de crecimiento.”

“Al IPT, junto a su grupo de trabajo, que dispuso del tiempo para la ejecucion del evento y
brindarnos su atencion para dar respuesta a nuestras necesidades.”

“Creo que en forma genérica, es la primera vez que nos juntamos todos los laboratorios (o la
mayoria), nos conocemos las personas y el estado que estamos y realizamos intercambios”

“Conocer a los representantes y el estado de formacidn de los laboratorios pares de energia
solar térmica, que hasta ahora no habiamos tenido la oportunidad, como fue en el caso de
Uruguay, Chile y México. Establecer contacto personal.”

“Conocer con mds profundidad la realidad de los laboratorios del IPT”

“La oportunidad de generar los inter-laboratorios”

“Validar nuestras acciones correctas de formacion de laboratorios, corregir y responder
algunos supuestos que teniamos.”

“Fue muy productivo los aportes del experto alemdn, respecto de los valores de inter-
laboratorios (3% de error en un mismo laboratorio con un mismo producto y 10% de error entre
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distintos laboratorios acreditados, esto nos da el conocimiento y un buen pardmetro de
aceptacion de inter laboratorios.”

“Primeramente un agradecimiento, por permitirnos haber asistido. De nuestra parte para
nosotros fue muy provechoso, ya que en la etapa en que nos encontramos, de estudio e
implementacion, laS experiencias e intercambio con otros laboratorios fue muy bueno. En
especial la visita a los laboratorios no dio una idea mds real de los posibles espacios que se
requieren para los equipos y asegurar que el espacio que tenemos disponible es suficiente.
También con respecto a las normas, que estuvimos estudiando para su homologacion en
especial, las de ensayo en donde al laboratorio se le ha delegado su estudio, fue interesante
escuchar que algunas dudas que teniamos también han sido integrante de otros paises y otras
nos ha clarificado. A pesar de que en las exposiciones no es posible profundizar lo que uno
quisiera, si hay una idea mds concreta sobre el tema de normalizacion.”

“Con relacion a la retroalimentacion de la misma me parece que en nuestro caso cumplio
nuestras expectativas ya que nos permitié conocer de forma mds especifica la situacion actual
de los distintos paises y sobre todo la ayuda que nos dio el representante de Alemania. La parte
que me parecio pudo haberse previsto de otra forma fue lo relacionado con la revision de la
norma COPANT ya que el desconocimiento de algunos de que iba hacer un punto de agenda
atraso el avance en la reunidon de la misma, sin embargo estd situacion permitio que estos
actores se preocupen mds en sus respectivos paises de revisar el documento y dar su opinion
para proximas revisiones.”

“Con referencia a la revision del documento COPANT, que se haya comunicado y aceptado por
la mayoria la implementacion de la ISO para domésticos, en vez de realizar una norma ad hoc
para etiquetado.”

“Con relacion a lo de COPANT, poder haber comunicado y dar ejemplos de como afecta los
diferentes climas a un sistema doméstico en su aporte de energia.”

“En cuanto al desarrollo del evento, estuvieron enriquecedoras las presentaciones, las
discusiones fueron desde una vision con dnimos de seguir construyendo para el mejoramiento
de la Infraestructura de la Calidad. Ademds, permitio dar continuidad al Proyecto COPANT para
el etiquetado de los calentadores solares y establecer lineamientos de comun acuerdo en la
region.”
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“Quedan cuestiones a mejorar como ser la logistica del traslado hacia el evento que pudo
haber sido mds ordenada para minimizar los gastos. Si bien, dada a la eventualidad y urgencia,
se tuvo que realizar la transferencia de vidticos ya sea por WU o GIZ se tendria que contemplar
el tipo de cambio de cada pais. Aspectos, de comunicacion en cuanto a la disposicion del
material a discutir como ser el hecho de que no todos disponian del Proyecto COPANT.”

“Respecto al taller, me parecio excelente el compartir experiencias del tema con otros paises
principalmente conocer lo que otros paises estdn elaborando en el tema.”

“Considero que, la voluntad e intencion de seguir colaborando en el futuro es de mi interés mds
aun cuando los participantes hicieron mencion al interés y compromiso de seguir afianzando
vinculos en la regidn, ya sea, en el TC 152, inter-laboratorios, base de datos de radiacion, entre

otros.”

Imilce Zuta, PTB
16" September 2013
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