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Background
Operating Agent: Werner Weiss, AEE - Arbeitsgemeinschaft ERNEUERBARE ENERGIE,
Feldgasse 19, 8200 Gleisdorf, Austria
e-mail: w.weiss@aee.at

Solar heating systems for combined domestic hot water preparation and space heating, so called solar
combisystems, are increasing their market share in several countries. An overview of the
combisystems currently encountered in the ten countries participating in Task 26 may be found at
www.iea-shc.org/task26 beginning in November 2000 or can be obtained from the respective national
contact person (see below the list of participants).

This first document prepared by Task 26 shows a number of examples of architectural integration of
solar collectors in existing and new buildings, presents basic features of solar combisystems and
includes market figures.

The European Commission's strategic goal with respect to future development in the field of
renewable sources of energy in the member states is a total collector area in operation of 100 million
square metres by 2010. To achieve this goal requires an increase of 20% per year from the current
value of 18 million square metres. Fig. 1 shows this required growth and includes the assumption of a
market share of 20% for solar combisystems.
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Fig. 1: Total collector area in operation targeted by the European Commission as a strategic goal with respect to
future development in the field of renewable sources of energy in the member states. The estimated yearly
increase in the total collector area is 20% [1]. Market share of solar combisystems is estimated to be 20%.

Solar combisystems are one of the key technologies to reduce carbon dioxide emissions, a necessity
forced by global warming. Companies that enter the market early will have a significant commercial



advantage at the (expected) time of this technologies massive expansion. Join us right now! This is a
challenging innovative technology that will also generate many new jobs.

Much is already known about solar domestic hot water systems, but solar combisystems are more
complex and have interaction with extra subsystems. These interactions profoundly affect the overall
performance of the solar part of the system. Current designs result mainly from field experiences and
consequently have not yet been carefully optimised. Task 26 aims at filling this gap. Task 26 is
optimising combisystems from a technical and economical point of view, to improve their acceptance
in the marketplace.

Task 26 is a major research project of the International Energy Agency (IEA) Solar Heating and
Cooling Programme. The IEA, founded in 1974, is an autonomous body within the framework of the
Organisation for Economic Co-operation and Development (OECD). Twenty four member countries
and the European Commission carry out a comprehensive programme of energy co-operation. Policy
goals include the ability to respond promptly and flexibly to energy emergencies; environmentally
sustainable provision and efficient use of energy; research, development and market deployment of
new and improved technologies; and co-operation among energy market participants.

These goals are addressed within the framework of 40 Implementing Agreements. One of the first
R&D Implementing Agreements of the IEA was the «Solar Heating and Cooling Programme» (SHC).
Since 1977 in the SHC twenty-six projects or "Tasks" have been undertaken.

Task 26 was launched at the end of 1998, it involves 32 experts from nine European countries and the
USA and 15 solar industries. The goal of this research project is to further develop and optimise solar
combisystems for detached single-family houses, groups of single-family houses, and multi-family
houses with their own heating installations. Furthermore, standardised classification and evaluation
processes are being developed for these systems within the framework of this project. These processes
serve as a basis for the elaboration of suggestions for the international standardisation of combisystem
test procedures. Task 26 will be completed by the end of 2001. A comprehensive survey on solar
combisystem design and good practice will be the end deliverable from the Task.



Industry Workshops

Task 26 activities of particular interest for industry are the Industry
Workshops organised twice a year in conjunction with the semi-annual
Expert's Meetings. Industry Workshops serve as a forum for information
exchange between scientists and the industry: Companies pose questions
addressing the current and future research and receive recent information
from the results already achieved.

Each Industry Workshop focuses on one or two particular subjects for 5
to 6 hours. Some examples from the past three workshops:

�

• strategies to prevent damages from stagnation in the collector array

• experience from solar combisystems used in conjunction with wood as the auxiliary energy source

• natural convection flows in a water storage tank used as a heat store

• evolution of the solar heating system markets in the participating countries

• innovative circulating pumps for solar heating systems

• new materials and components for solar heating systems

The workshops take place each time in a different participating country. The next two Industry
Workshops are scheduled as follows:

Date Location Detailed Information

October 9, 2000 Helsinki, Finland Helsinki University of Technology

Petri Konttinen

Tel.: +358 - 451 – 3212 / Fax: +358 - 451 – 3195

e-mail: petri.konttinen@hut.fi

April 2, 2001 Delft, The Netherlands TNO Bouw

Huib Visser

Tel.: +31 – 15 - 26 95 246 /
Fax: +31 – 15 - 26 95 299

e-mail: h.visser@bouw.tno.nl



Subtasks

Task 26 is structured in three subtasks, denoted by A, B and C. Subtask A deals with global aspects
and the dissemination of the Task results. Subtask B develops performance test methods and
numerical models for combisystems and their components. Subtask C optimises combisystems for the
market.

Further information about Task 26 may be obtained from the National Contact Persons listed at
www.iea-shc.org/task26.

Solar Combisystems Survey and Dissemination of Task Results

Subtask Leader: Jean-Marc Suter, P.O. Box 130, CH-3000 Berne 16, Switzerland
e-mail: suter@email.ch

Communication and synthesis are the central issues addressed by Subtask A. Subtask A collects
information about existing combisystems in the participating countries. In particular, it established a

survey of the different system types, called generic systems, which
are sold on the respective markets. Subtask A creates a synthesis of
Subtasks B and C results and adapts their presentation to the
potential readers and users of Task 26 deliverables. Finally,
Subtask A organises the Task 26 Industry Workshops.

�

One particular issue addressed by Subtask A is the ranking and comparison of the great variety of
combisystems considered by Task 26. The main differences are related to the concept of the heat
storage and heat management within the system: although all systems may have similar collectors and
supply similar heat consumers, the internal heat transfers and the intermediate heat storage are
addressed quite differently from system to system. These differences lead to different performances,
different costs, and different reliability/durability aspects. Examples of questions considered by
Subtask A are: Which solutions should be recommended under the various boundary conditions (local
climate, national economical factors, degree of thermal insulation in the considered building, etc.)?
Which solutions are best qualified for future production by industry?

Subtask A is looking for global criteria giving a fair overview of the systems’ qualifications. The
criteria will include cost/benefit considerations as well as global dimensioning features like the
installed collector area per unit of heat demand or the installed storage volume per unit of collector
area. Reliability/durability aspects and user acceptance will be considered too. The future user of the
Task deliverables shall be given helpful considerations to guide the design and optimisation process.

A



Development of Performance Test Methods and Numerical Models
for Combisystems and their Components

Subtask Leader: Huib Visser, TNO, Building and Construction Research, Division Building
& Systems, P.O. Box 49, 2600 AA Delft, Netherlands
e-mail: h.visser@bouw.tno.nl

Subtask B is involved in the development of test methods and numerical models for evaluating, rating
and comparing solar combisystems and their components. Models are needed to calculate thermal
performances from testing and to simulate and optimise system configurations.

The aim of testing solar combisystems is twofold: the test should (1) verify good operation of the
system and point out aspects requiring an improvement, and
(2) deliver a prediction for the annual thermal performance
of the system with an acceptable accuracy. Broad agreement
on the structure for the test procedure has been achieved
using applicable parts of presently available test methods.
The test procedure under development should have the
following features:

�

• the ability to perform indoor laboratory testing with collector hardware simulation

• the ability to measure variables between the various components

• no more than 3 test periods each of no more than 4 days duration

• the choice between either a simple or detailed evaluation of the test data.

Simple evaluation does not need models but involves the determination of how components and
systems function in order to provide recommendations for improvement of the tested system. The
method may also give an indication of the annual system performance. The review in Subtask A
shows a great variety of solar combisystems. From this point of view, simple evaluation is favourable
as no model needs to be developed. However, if models are already available, their use may be
advantageous.

A number of component models are already available but some are missing. Since the beginning of
the Task, some missing models have been completed and others are under development. A detailed
collector model has been developed and analysed with respect to accuracy. A flexible heat store
model has been extended to include a fourth heat exchanger, and external heat exchanger models have
been linked to manufacturers’ data. A model of a heat store with an integrated burner is being
developed. A building model has been defined for the calculation of the heat load in three different
detached single-family houses and in a row of houses. Models for heat distribution systems are under
development. However, some systems are still not possible to model with the accuracy required
within the Task.

B



The models developed in Subtask B will be used in Subtask C for system design and optimisation and
in Subtask B for testing. Industry will deliver systems for these solar combisystem tests.



Optimisation of Solar Combisystems for the Market

Subtask Leader: Wolfgang Streicher, Institute of Thermal Engineering, Graz University of
Technology, Inffeldgasse 25, A-8010 Graz, Austria
e-mail: streicher@iwt.tu-graz.ac.at

Detailed simulations of combisystems can be used to
determine promising designs taking into account different
climates and buildings in the participating countries. A
structure for simulating solar energy systems is available
in TRNSYS, a modular computer programme coupling
together component models into a more or less complex
system models, according to the needs of the design or
research engineer.

�

Subtask C launched the simulation and optimisation of 10 different designs of solar combisystems
from eight countries. The same reference conditions are used for all systems, including three different
climates (Stockholm, Zurich and Carpentras) and four different buildings (single-family houses with
specific annual energy demand of 30, 60 and 100 kWh/m2, and one multi-family house with
45 kWh/m2). The comparison of the results is based on different levels of fractional energy savings
relative to reference systems taking into account the efficiencies of the conventional boiler, the
electricity demand of the system and the fulfilling of the consumer needs (temperatures of DHW and
space heating). Cost considerations are included in the comparison.

In a first step all systems are individually optimised. In a second step a comparison of the different
optimised generic concepts will be done. All the comparisons are carried out in co-operation with
Subtask A.

C



SHC-TASK 26 Participants

Country Institute Name Contact

Austria AEE - Arbeitsgemeinschaft

ERNEUERBARE ENERGIE

Feldgasse 19

A-8200 Gleisdorf

Graz University of Technology

Institute of Thermal Engineering

Inffeldgasse 25

A-8010 Graz

Werner Weiss*)

Christian Fink

Wolfgang Streicher

Richard Heimrath

Tel.: +43 – 3112 - 588617

Fax: +43 – 3112 - 588618

e-mail: w.weiss@aee.at

e-mail: c.fink@aee.at

http://www.aee.at

Tel.: +43 – 316 - 873-7306

Fax: +43 – 316 - 873-7305

e-mail: streicher@iwt.tu-graz.ac.at

e-mail: heimrath@iwt.tu-graz.ac.at

http://wt.tu-graz.ac.at

Denmark Solar Energy Center Denmark

Technical University of Denmark

Department of Buildings and Energy

Build. 118

DK-2800 Lyngby

Solar Energy Center Denmark

Teknologisk Institut

DK-8000 Aarhus C

Simon Furbo

Louise Jivan Shah

Klaus Ellehauge*)

Line Louise Overgaard

Tel.: +45 – 45 – 251857

Fax. +45 – 45 – 931755

E-mail: sf@ibe.dtu.dk

http://www.ibe.dtu.dk

Tel.: +45 – 45 – 251888

Fax. +45 – 45 – 931755

E-mail: ljs@ibe.dtu.dk

http://www.ibe.dtu.dk

Tel.: +45 – 72 –20 13 70

Fax: +45 – 72-20 12 12

e-mail:
klaus.ellehauge@teknologisk.dk

http://www.solenergi.dk/center/

http://www.teknologisk.dk/

Tel.: +45 – 89 –4385 42

Fax: +45 – 89 – 438542

e-mail:
Line.Overgaard@teknologisk.dk

Finland Helsinki University of Technology

Advanced Energy Systems

P.O. Box 2200

FIN-02015 HUT

Petri Konttinen*) Tel.: +358 - 9451 – 3212

Fax: +358 - 9451 – 3195

e-mail: petri.konttinen@hut.fi

http://www.hut.fi/Units/AES/



France ASDER

P.O. Box 45

299, rue du Granier

F-73230 Saint Alban-Leysse

Clipsol-Recherche

Z.I.

F-73100 Trevignin

Thomas Letz*)

Philippe Papillon

Tel.: +33 – 479 8588 50

Fax: +33 – 479 3324 64

e-mail: asder@club-internet.fr

Tel.: +33 – 479 34 35 39

Fax: +33 – 479 34 35 30

e-mail: clipsol@wanadoo.fr

Germany Stuttgart University

ITW

Pfaffenwaldring 6

D-70550 Stuttgart

Marburg University

Department of Physics

D-35032 Marburg

Harald Drück*)

Henner Kerskes

Klaus Vajen

Ulrike Jordan

Tel.: +49 – 711 - 685 3553

Fax: +49 – 711 - 685 3503

e-mail: drueck@itw.uni-stuttgart.de

http://www.itw.uni-stuttgart.de/

Tel.: +49 – 711 - 685 3215

Fax: +49 – 711 - 685 3242

e-mail: kerskes@itw.uni-stuttgart.de

Tel.: +49 – 6421 - 282-4148

Fax: +49 – 6421 - 282-6535

e-mail: vajen@physik.uni-
marburg.de

Tel.: +49 – 6421 - 282-4148

Fax: +49 – 6421 - 282-6535

e-mail: jordan@ physik.uni-
marburg.de

http://www.physik.uni-
marburg.de/nfp/solar/solar.html

Norway University of Oslo

Department of Physics

P.O.BOX 1048, Blindern

N-0316 Oslo

Michaela Meir*)

Bjørnar Sandnes

John Rekstad

Tel.: +47- 22  85  64  69

Fax: +47- 22  85  64  22

e-mail: mmeir@fys.uio.no

Tel.: +47- 22  85  64  59

Fax: +47- 22  85  64  22

e-mail: bsand@fys.uio.no

Tel.: +47- 22  85  64  75

Fax: +47- 22  85  64  22

e-mail: john.rekstad@solarnor.com

e-mail: john.rekstad@fys.uio.no

http://www.fys.uio.no/kjerne/english/
energy/index.html



Sweden SP – Swedish National Testing and
Research Institute

P.O. Box 857

S-501 15 Boras

Högskolan Dalarna

Solar Energy Research Center - SERC

EKOS

S-78188 Borlänge

Högskolan Dalarna

Solar Energy Research Center - SERC

EKOS

S-78188 Borlänge

Vattenfall Utveckling AB

The Swedish National Power Board

P.O. Box 1046

S-61129 Nyköping

Peter Kovács

Chris Bales*)

Klaus Lorenz

Bengt Perers

Tel.: + 46 - 33 – 165662

Fax: + 46 - 33 – 131979

e-mail: peter.kovacs@sp.se

http://www.sp.se/energy/

Tel.: +46 – 23 - 7787 11

Fax: +46 – 23 - 7787 01

e-mail: cba@du.se

http://www.du.se/ekos/serc/serc.html

Tel.: +46 – 23 - 7787 16

Fax: +46 – 23 - 7787 01

e-mail: klo@du.se

http://www.du.se/ekos/serc/serc.html

Tel.: +46 – 155 293125

Fax: +46 – 155 293060

e-mail:

bengt.perers@utveckling.vattenfall.s
e

Switzerland Swiss Research Program

CH-1035 Bournens

Suter Consulting

P.O. Box 130

CH-3000 Bern 16

SPF-HSR

P.O. Box 1475

CH-8640 Rapperswil

School of  Engineering (EIVD)

Route de Cheseaux 1

CH-1400 Yverdon-les-Bains

School of  Engineering (EIVD)

Jean-C. Hadorn*)

Jean-Marc Suter

Ueli Frei

Peter Vogelsanger

Beat Menzi

Philippe Dind

Olivier Renoult

Tel.: +41 – 21 - 732 13 20

Mobile: +41 79 210 57 06

Fax: +41 – 21 - 732 13 20

e-mail: jchadorn@swissonline.ch

Tel.: +41 – 31 - 350 00 04

Fax: +41 – 31 – 3527756

e-mail: suter@email.ch

Tel.: + 41 - 55 - 222 4822

Fax: + 41 - 55 - 210 6131

e-mail: ueli.frei@solarenergy.ch

peter.vogelsanger@solarenergy.ch

beat.menzi@@solarenergy.ch

http://www.solarenergy.ch

Tel.: +41 24 423 23 59

Fax.: + 41 24 425 00 50

e-mail: Philippe.Dind@eivd.ch

Tel.: +41 24 423 23 83

Fax.: + 41 24 425 00 50

e-mail: renoult@eivd.ch



School of  Engineering (EIVD) Jacques Bony Tel.: +41 24 423 23 83

Fax.: + 41 24 425 00 50

e-mail: bony@eivd.ch

The
Netherlands

TNO

Building and Construction Research

Division Building & Systems

P.O. Box 49

NL-2600 AA Delft

Visiting address:

Schoemakerstraat 97

NL-2628 VK Delft

Huib Visser*) Tel.: +31 – 15-2695246

Fax. +31 – 15-2695299

e-mail: h.visser@bouw.tno.nl

http://www.bouw.tno.nl

USA University of Wisconsin

Solar Energy Lab

1500 Engineering Dr.

Madison, WI 53706

William A. Beckman*) Tel.: 608 – 263 1590

Fax: 608 – 262 8464

e-mail:
beckman@engr.wisc.edu
http://www.sel.me.wisc.edu/

*) National Contact Person



SHC-TASK 26
Industry - Participants

Country Company Name Level Contact

Austria SOLID

Herrgottwiesgasse 188

A- 8055 Graz

Solarteam GmbH

Jörgmayrstraße 12

A-4111 Walding

Sonnenkraft GmbH

Resselstrasse 9

A-9065 Ebental

Christian Holter

Martin Bergmayr

Peter Prasser

Level 2

Level 2

Level 2

Tel.: +43 - 316 - 292840-0

Fax: +43 - 316 - 292840-28

e-mail: solid@styria.com

Tel.: +43 - 7234 - 83550

Fax: +43 - 7234 - 835509

e-mail:

Tel.: +43 - 463 - 740 958

Fax: +43 - 463 - 740 958 -17

e-mail:
peter.prasser@sonnenkraft.com

http://www.sonnenkraft.com

Denmark Batec A/S

Danmarksvej 8

DK 4681 Herfolge

E. Brender Level 2 Tel.: +45 - 56 27 5050

Fax:  +45 - 56 27 6787

e-mail: admin@batec.dk

http://www.batec.dk

Finland Fortum Power and Heat

New Technology Business

P.O. Box 20

00048 Fortum

Finland

Janne Jokinen Level 1 Tel.: +358 10 4533306

Fax.: +358 10 4533310

e-mail: Janne.Jokinen@fortum.com

 http://www.fortum.com

France Clipsol

Zone Industrielle

F-73100 Trevignin

Philippe Papillon Level 2 Tel.: +33 - 479 34 35 39

Fax: +33 - 479 34 35 30

e-mail: clipsol@wanadoo.fr



Germany SOLVIS- Solarsysteme GmbH

Marienberger Straße 1

D-38122 Braunschweig

Consolar  Energiespeicher- und
Regelungssysteme GmbH

Dreieichstrasse 48

D-60594 Frankfurt

Thomas Krause

Andreas Siegemund

Level 2

Level 1

Tel.: +49 - 531-28906-37

Fax: +49 - 531 - 28906-60

e-mail: tkrause@solvis-solar.de

http://www.solvis-solar.de

Tel.: +49 - 69 - 619911-44

Fax: +49 - 69 - 619911-28

e-mail:
andreas.siegemund@consolar.de

http://www.consolar.de

Sweden Borö-Pannan AB

Bangardsuagen 1

S-95231 Kalix

Bo Ronnkvist Level 1 Tel.: +46 - 923 16680

Fax: +46 – 923 13797

e-mail:

http://www.boroe.com

Switzerland AGENA

Le Grand Pré

CH-1510 MOUDON

SOLTOP Schuppisser AG

St. Gallerstrasse 7

CH-8353 ELGG

Jenni Energietechnik AG

Lochbachstrasse 22

CH-3414 Oberburg

M.C. Jobin

Fritz Schuppisser

Josef Jenni

Level 1

Level 1

Level 1

Tel.: +41-21 9052656

Fax: + 41-21 905 43 88

e-mail: agena.energies@span.ch

Tel.: +41 - 52 364 00 77

Fax: + 41 - 52 364 00 78

e-mail: email@soltop.ch

Tel.: +41-34 422 37 77

Fax: +41-34 422 37 27

e-mail: info@jenni.ch

The

Netherlands

ATAG Verwarming B.V.

P.O. Box 105

NL-7130 AC Lichtenvoorde

Daalderop B.V.

P.O. Box 7

NL-4000 AA Tiel

Zonne-Energie Nederland

De Run 5421

NL-5504 DG Veldhoven

Erwin Janssen

Edwin van den
Tillaart

Paul Kratz

Level 1

Level 1

Level 1



Norway SolarNor AS

Erling Skjalgssons gate 19 A

0267 Oslo, Norway

John Rekstad Level 1 Tel.: +47-22 12 90 80

Fax: + 47 22 12 90 89

e-mail: john.rekstad@solarnor.com

http://www.solarnor.com

Level 1: Participation in 1 workshop per year and answer technical and marketing questions

Level 2: Participation in all Task meetings and provide feedback from the market

References:

[1] European Commission: White Paper for a Community Strategy and a Plan of Action,
Brussels, 1998

Photos:

� Hotel at 2000 m altitude, Silvretta, Austria

� Multi-family house and kindergarten, Hohenau, Austria

� Chalet in the alps, Switzerland

� Single-family house, The Netherlands

� Single-family house in winter time, Jennersdorf, Austria


