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Renewable Energy Working Party

 Bioenergy

» Geothermal Energy Research Technology

« Hydropower Technologies and Programmes

« Ocean Energy Systems

* Photovoltaic Power System (PVPS)

* Production and Utilization of Hydrogen

 Solar Heating and Cooling Systems (SHC)

» Solar Power and Chemical Energy Systems (SolarPACES)

* Wind Turbine Systems
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% SH&C Programme was initiated in the year 1976

% Vision - to contribute to a sustainable future using in
large scale the “design” and solar technologies in
building environment, agriculture and industry.

Solar thermal energy systems will provide up to 50% of
low temperature heating and cooling demand by 2030.

% Mission - to continue being the most important
international collaborative program in solar “design” solar
and in heating and cooling solar technologies.

= The R, D&D collaborative work is done in a so called
“Task sharing” basis, for the development of technologies
using Sun energy for building _
heating, cooling, ilumination and electrifying purposes. i
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SHC OBJECTIVES

. Primary source of high quality technical information and analysis on
solar heating and cooling technologies, designs and applications

. Contribute to a significant increase in the performance of solar
heating and cooling technologies and designs.

. Enhance cooperation with industry and government on increasing
the market share of solar heating and cooling technologies and
designs

. Increase awareness and understanding on the potential and value of
solar heating and cooling systems by providing information to
decision makers and public.

www.iea-shc.org b
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SHC PRIORITY AREAS - 2009-2013

e Domestic hot water

 Solar combisystems for domestic hot water and space
heating with an increasing solar fraction

 Passive and active solar buildings (including daylighting)

 Solar cooling

 Solar district heating

 Solarindustrial applications

« Solar resource assessment

 Solar water treatment

www.iea-shc.org
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Building Energy Analysis Tools

COMPLETED

Optimization of Solar Energy Use in Large Buildings

Solar Procurement

Solar Assisted Air Conditioning of Buildings

Solar Combisystems

Performance of Solar Fagade Components

Sustainable Solar Housing
Solar Crop Drying

Daylighting Buildings in the 215t Century

Advanced Storage Concepts for Solar

and Low Energy Buildings

Solar Heat for Industrial Processes

Testing &Validation of Building Energy Simulation Tools

PV/Thermal Systems

IEA SHC TASKS

(Task 22)
(Task 23)
(Task 24)
(Task 25)
(Task 26)
(Task 27)
(Task 28)
(Task 29)
(Task 31)

(Task 32)
(Task 33)
(Task 34)
(Task 35)

1996-2003 (United States)
1997-2002 (Norway)
1998-2003 (Norway)
1999-2004 (Germany)
1998-2002 (Austria)
2000-2005 (Germany
2000-2005 (Switzerland)
2000-2006 (Canada)
2001-2005 (Australia)

2003-2007 (Switzerland)
2003-2007 (Austria)
2003-2007 (United States)
2005-2007 (Denmark)

» Portugal signed the SH&C Implementing Agreement in the year 1999. O&:

www.iea-shc.org

LNEG
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SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

CURRENT & NEW

— Solar Resource Knowledge Management

— Advanced Housing Renovation with Solar & Conservation

— Solar Air Conditioning and Refrigeration

—  Polymeric Materials for Solar Thermal Applications

— Net Zero Energy Solar Buildings

— Solar Energy & Architecture

— Compact Solar Thermal Energy Storage

— Rating & Certification Procedures

— Solar and Heat Pump Systems

— Large Solar Heating & Cooling Systems in combination with
Heat Pumps and Seasonal Storage and other RE-Technologies

— Solar Resource Knowledge Management

— Advanced Renovation in Non Residential Buildings

— Quality Assurance and Support Measures for Solar Cooling Systems

— Solar Heat Integration in Industrial Processes

UNDER DEVELOPMENT

— Advanced lighting solutions for retrofitting buildings
— Solar Energy and Urban Planning

www.iea-shc.org

(Task 36)
(Task 37)
(Task 38)
(Task 39)
(Task 40)
(Task 41)
(Task 42)
(Task 43)
(Task 44)

(Task 45)
(Task 46)
(Task 47)
(Task 48)
(Task 49)

2005-10 (United States)
2006-09 (Norway)
2006-09 (Germany)
2006-10 (Germany)

2008- 13 (Canada)

2009 - 12 (Sweden)

2009 - 12 (Netherlands)
2009 - 12 (Denmark+USA)
2010-13 (Switzerland)

2011-13 (Denmark)
2010-15 (USA)
2011-14 (Norway
2011-15 (France)
2012-15 (Austria)
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Task 38. Solar Air conditioning and Refrigeration

To contribute to the implementation of measures that acelerate market

introdution of solar heating and cooling systems in the residential, comercial

and industrial sectors. To achieve it, will be necessary :

1) To develop activity in “standardized” systems, pré-fabricated in factory of
the low level power range (residential and small comercial applications);

2) To develop new conceptions and to create tools for a correct
implementation in large scale applications (pavihdes industriais, etc);

3) To contribute for new R&D activities and to the development of advanced
design of systems.

Participant countries:

Germany, Austria, Canada, Denmark, Spain, Italy, Mexico, Portugal, S
witzerland.




Definition of a conventional reference system
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Towards Net Zero Energy Solar Buildings
http://www.iea-shc.org/task40/

Duration: October 1, 2008 - September 30, 2013

Task 40 structure

LNEG
Sub-task A: DefinigGes
Helder Gongalves . - Estudo dos edificios de balango
Sub-task B: Ferramentas de energético nulo ou quase nulo e

design de consumo energético reduzido;

Laura Aelenei Sub-task C: LNEG - Desenvolver uma estratégia

R ) . comum, um quadro internacional
Laura.Aelenei@ineti. pt Desenvolvimento de harmonizado incluindo

‘ estratégias e métodos - definigoes, ferramentas, solugdes
FCT inovadoras e orientagées para
industria.

Helder.Goncalves@Ineg.pt

Daniel Aelenei Sub-task D: Disseminagao

aelenei@fct.unl.pt
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Task 41 — Solar Energy and Arquitecture
http://www.iea-shc.org/task41/

The main goals of the Task are to help achieving high quality architecture for
buildings integrating solar energy systems, as well as improving the qualifications of
the architects, their communications and interactions with engineers, manufactures
and clients. Increased user acceptance of solar designs and technologies will
accelerate the market penetration. The overall benefit will be an increased use of
solar energy in buildings, thus reducing the non-renewable energy demand and
greenhouse gas emissions.

To achieve these goals, work is needed in three main topics:

. Architectural quality criteria; guidelines for architects by technology and
application for new products development.

. Tool development for early stage evaluations and balancing of various solar
technologies integration.

. Integration concepts and examples, and derived guidelines for architects.
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Task 43 — Solar Rating and Certification Procedure
http://www.iea-shc.org/task43/

Periodo de Execug¢ao: 1 de Julho de 2009 a 30 de Junho de 2012
Representantes LNEG: Maria Jodo Carvalho / Ana Neves Sol
Reunides realizadas: 15&16.10.2009 — Joanesburgo, Africa do Sul (*)

9&10.02.2010 — Estugarda, Alemaha
(*) LNEG ndo esteve presente

Objectivos:

* Investigacao e Desenvolvimento no dominio dos ensaios de
colectores e sistemas solares térmicos, incluindo ensaios de
comportamento térmico e qualificacao, avaliacao do impacto
ambiental, ensaio de envelhecimento de curta
duracao, modelacao numeérica e analitica;
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Salar Heating & Cooling Programme

Task 43 — Solar Rating and Certification Procedure

Principais vantagens da participacao do LNEG/INETI:

 Conhecimento e troca de informacao entre laboratdrios congéneres e
outros participantes, de novas metodologias de ensaio desenvolvidas e de
revisoes normativas que dai advéem, permitindo oferecer aos seus clientes
uma capacidade de resposta actualizada; Melhoria continua do sistema de
gestao do LES, no ambito da sua Acreditagcao, visando a satisfacao do cliente.

Principais dificuldades da participacao do LNEG/INETI:

* Difilcudade de obtencao de financiamento para projectos de investigacao
aplicada nacionais e para aquisicao de equipamento moderno.
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IEA SHC & IEA HPP: TASK44 — Annex 3x
SOLAR AND HEAT PUMP SYSTEMS
http://www.iea-shc.org/task44/

Objectives:
* To study interaction between heat pumps and solar thermal
collectors for domestic heating and cooling.

 To minimize energy consumption, the initial investment and
operating cos mdotid o consumo energético (electricidade), o
investimento inicial e os custos de manutencao.
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Task 44 - Solar Process Heat for Production and Advanced Applications
http://www.iea-shc.org/task44/

Further develop and improve solar process heat collectors and components

analyze and provide new knowledge on high temperature behavior of process
heat collectors and solar loops

develop a testing procedure and to provide a basis for the comparison of
collectors under certain conditions

provide engineering tools for optimized heat integration and optimized
planning of solar thermal integration by advanced pinch analysis and storage
management

identify new applications for solar thermal energy in several production
processes through the combination of process intensification technologies

develop planning tools, calculation tools for solar yields in large scale plants

gain proven solutions for stagnations behavior

install and monitor large-scale demonstration systems

develop guidelines for solar process heat

to lower the barriers for market deployment



e Development of systems
and compact products
(including storage)

* Formation of installers
and designers (eng? and
arqQ9).

* |Information and
dissemination of
successful cases of
systems with high
durability and fiability.




Market niches with high potential

“Solar combi-plus systems”

(DHW+heat+cool) for residential
and small comertial buildings.

Aplications with another added
value, in adition to energy
savings, as it is the case of green
revolution, with new behavior,
ecoturism, etc.




 Development of
design tools and
adaptative control

e To assure new
materials and
components

e Formationin the
building sector




Legislation on Solar Systems for DHW and AC

— Solar Building regulamentation

— Directives on Heat Production

— R&D suport in the heat production sector.

— Pilot projects with detailed monitorization.

— Stable Research Programs at least for 10 years

— Good pratice manual for low temperature applications

* Information
— Formation on installation ad rules for arquitecture
— Benefits quantification.




Advanced lighting solutions for
retrofitting buﬂdlngs

Benchmarks &
Requirements

Characteristics
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Solar Energy and Urban Planning

We would like to ensure that solar energy planning will be a clear and well developed
strategy in future planning of urban areas and whole cities !

Subtask A and B: Computer Tools and Methods...

“City Information Modelling™
- development of urban planning process

Subtask A: Computer Tools: GIS

“““ [cw Azl Solardachkataster der Stadt Graz
&y & -

Solar potential
Roof areas
Urban Planning Process
) 4 apphcaton 1 s aneloratons
City of Graz

| sotarpotenzia . Gesmuse

B S o ook DocHfocten
[T ——

553008 SONITING

SST00U4 34vISANY

Fachauskin

*YAmado, M.P. & Poggi, F. (2011) Osiras masterplan; A methodology to approach
urban design to sustainable development. In proceedings CISBAT 2011

0, DAEhsiguIng 1 AusFIEhtung sutomatisisrt berachnol.

UG MG GG

http://geodaten .graz,aUWebOfﬁc-elsynserver?project=solar&client=ﬂex Subtask B: Existi ngu rban areas

Architectural Criteria*

0 zone sensibility (historical city centre — industrial area)
O zone visibility (close — remote)
O political context (environmental goals, energy needs...)

SubTask C — Urban Case studies and Case Stories

CLOSE VISIBILITY

@e‘«“i

e

Sub Task D - Education

VISIBILITY |

HIGH VISIBILITY
£
b 74

*) Munari Probst, M.C & Roecker, C. (2011). Urban acceptability of building integrated solar systems: LESQ-QSV approach.
EPFL-LESO P8, Switzerland. ISES SOLAR WORLD CONGRESS 2011
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¢Qué es REDIENE?

La Red Iberoamericana de Energia, REDIENE, es una via para crear y estrechar vinculos entre distintas

instituciones del sector energético para dar i ap v i existentes, que permitan
potenciar el desarrollo energético sostenible en Iberoamérica.

Es una accidn del drea temdtica Energia, del Programa Iberoamericano de Ciencia y Tecnologia para el
Desarrollo, CYTED.

en di paises
de REDIENE] del sector

s le : i
energéticas en toda la cadena energético.
energética desde la exploracion y
extiacaon hastalos sevicios Paises y entidades que integran REDIENE
Beneficios que ofrece hasta el momento
+ Brinda a empresarios y otros actores la posibilidad de promover ARGENTINA / Universidad Nacional De Salta (UNSA)
sus productos, servicios, catdlogos. BRASIL / Universidad de 530 Paulo (FZEA/USP)
+ Brinda a i igads y otros profesionales la posibilidad CHILE / Centro Ir io de Energia, a L dad Catélica
de publicar resultados, dar a conocer sus experiencias. de Valparaiso (PUCV)
CUBA / Centro de Gestion de la Informacién y Desarrollo de la Energia
(CUBAENERGIA)

ECUADOR / Pontificia Universidad Catolica del Ecuador (PUCE)

EL SALVADOR / Universidad Centroamericana “]. 5. Cafias” (UCA)

ESPARA / Universidad de Valladolid {UVA)

GUATEMALA / Ministerio de Energfa y Minas (MEM)

HONDURAS / Universidad Nacional Auténoma de Honduras (UNAH)
Investigacion, Desarrollo y Demostracidn en Energfa y Ambiente S de RL (IDEA)

i A / Universidad Tecnclogica de Panama (U.T.P.)
Reuniones PARAGUAY / Instituto Nacional de Tecnologia, Normalizacién y Metrologia
+ Encuentro Preparatorio y de Conciliacién. Marco FIBECYT. Isla Margarita 2-3 (INTN)
de Diciembre 2008. Venezuela. PERU / Universidad Nacional de Ingenieria (UNI)
« Primera Reunién de Coordinacidn. Universidad Tecnologica de Panama. PORTUGAL / Instituto Nacional de Engenharia Tecnologia e Inovagag, IP
Panama 14 -15 Abril 2010. Panama. (INETI),
* Reunién del Comité de Area con los Coordinadores de Acciones vigentes. Marco | Escola de Ciéncias e Tecnologia / Universidade de Evora (ECTUE).
Foro CYTED-IBEROEKA. Playa del Carmen 22-23 de noviembre 2010. México REPUBLICA DOMINICANA / Universidad Auténoma de Santo Domingo (UASD).
+ Segunda Reunion de Coordinacion. Cartagena de Indias, abril 2011. Guatemala VENEZUELA / | 5 & De (UBY).

{por confirmar}

Visitenos en www.rediene.com!
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