2nd International Conference on
Solar Heating and Cooling for
Buildings and Industry

(SHC 2013)

Energy Procedia VVolume 48

Freiburg, Germany
23 — 25 September 2013

Volume 1 of 2

ISBN: 978-1-63266-366-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2014)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

INVESTIGATIONS OF INTELLIGENT SOLAR HEATING SYSTEMS FOR SINGLE FAMILY

Elsa Andersen, Zigian Chen, Jianhua Fan, Simon Furbo, Bengt Perers
FLAT PLATE COLLECTOR FOR PROCESS HEAT WITH FULL SURFACE ALUMINIUM

ABSORBER, VACUUM SUPER INSULATION AND FRONT FOIL ...cccviiiiiieeee st e s 9
Thomas Beikircher, Peter Osgyan, Manfred Reuss, Gloria Streib
TRANSPIRED SOLAR COLLECTOR INSTALLATIONS IN WALES AND ENGLAND. ......cccccooviiievieceecie e, 18

Catherine Brown, Emmanouil Perisoglou, Richard Hall, Vicki Stevenson

AN APPROXIMATE ANALYTICAL APPROACH TO STEADY STATE SIMULATION OF

UNGLAZED SOLAR COLLECTORS ...tttk h ettt b bttt an e 28
Luigi P. M. Colombo, Cesare M. Joppolo, Luca Molinaroli, Elisa Rovelli

HYBRID PV-THERMAL COLLECTOR DEVELOPMENT: CONCEPTS, EXPERIENCES,

RESULTS AND RESEARGCH NEEDS ...ttt b ettt et b e b bt e ne b e e sne e 37
Stefan Fortuin, Michael Hermann, Gerhard Stryi-Hipp, Peter Nitz, Werner Platzer

PERFORMANCE AND RELIABILITY OF A HIGH EFFICIENCY FLAT PLATE COLLECTOR -

FINAL RESULTS ON PROTOTYPES ...ttt ettt ettt ettt e ettt e e s tte e e s ebte e e ebae e s atbeeessbaeeesabaeeebaeeenaneens 48
Sebastian Foste, Federico Giovannetti, Nicole Ehrmann, Gunter Rockendorf
DEVELOPMENT OF AN INSULATED GLASS SOLAR THERMAL COLLECTOR.....c.ccccovivtieecieecee e, 58

Federico Giovannetti, Maik Kirchner, Francis Kliem, Torben Hoeltje

DEVELOPMENT OF COLLECTOR INTEGRATED SORPTION MODULES FOR SOLAR

HEATING AND COOLING: PERFORMANCE SIMULATION ....oooiiiiiieieie e e 67
Olof Hallstrém, Gerrit Fuldner, Hans-Joseph Spahn, Lena Schnabel, Frank Salg

QUANTIFYING OPTICAL LOSS FACTORS OF SMALL LINEAR CONCENTRATING

COLLECTORS FOR PROCESS HEAT APPLICATION ...ttt ittt sttt sbe et sna e nie e 77
A. Heimsath, G. Bern, D. Van Rooyen, P. Nitz

COLLECTOR SIMULATION MODEL WITH DYNAMIC INCIDENCE ANGLE MODIFIER FOR

ANISOTROPIC DIFFUSE IRRADIANCE ..ottt b e sb ettt b e n e ne s 87
Stefan Hess, Victor I. Hanby

INFLUENCE OF SPRAY PYROLYSIS DEPOSITION PARAMETERS ON THE OPTICAL

PROPERTIES OF POROUS ALUMINA FILMS ... .ottt sb e 97
Elena lenei, Andreea C. Milea, Anca Duta

FLAT PLATE ALUMINUM HEAT PIPE COLLECTOR WITH INHERENTLY LIMITED

STAGNATION TEMPERATURE.......c.o ottt b e st b e s be e b b e et sbe e nbesbeebesneenaesbnen 105
Steffen Jack, Johannes Parzefall, Thomas Luttmann, Philipp JanRen, Federico Giovannetti
PROGRESS ON INTEGRATED COMPOUND CONCENTRATOR DESIGN ......c.ccoctiiiiieieeeeeeese e 114

Lun Jiang, Roland Winston

EFFECT OF ANGLE OF INCIDENCE OF SUN RAYS ON THE BENDING OF ABSORBER TUBE

OF SOLAR PARABOLIC TROUGH CONCENTRATOR.....cccit ettt see e saeestee e e nnaesnanesseasnseenns 123
Sourav Khanna, Suneet Singh, Shireesh B. Kedare

TASK 39 EXHIBITION - ASSEMBLY OF POLYMERIC COMPONENTS FOR A NEW

GENERATION OF SOLAR THERMAL ENERGY SYSTEMS ..ot s 130
Michael Koehl, Sandrin Saile, Andreas Piekarczyk, Stephan Fischer

TESTING SOLAR AIR-HEATING COLLECTORS ..ottt 137
Korbinian S. Kramer, Christoph Thoma, Stefan Mehnert, Sven Fahr

A MODIFIED EFFICIENCY EQUATION OF SOLAR COLLECTORS........cooiiiiieiticeeie e 145

Kyoung-Ho Lee, Nam-Choon Baek
PERFORMANCE AND ECONOMIC ANALYSIS OF HYBRID PVT COLLECTORS IN SOLAR

DHW SYSTEM ...ttt ettt e e e e ettt e e st e e e e bt e e e e bbe e e sabee e s abeeeeesbbeeesabee e e baeeeesbbeeesabeeeaabbeeeassbeeesabeeesnbasennes 150
Tomas Matuska
INTEGRATED DEVELOPMENT AND MODELING OF HEAT PIPE SOLAR COLLECTORS..........ccccveevvenen. 157

Katharina Morawietz, Michael Hermann

SOLAR COLLECTOR COVER WITH TEMPERATURE-CONTROLLED SOLAR LIGHT

TRANSMITTANC E ...t ettt s et e e be e s b e e bt e aR bt e be e e Rt e e s beeanb e e beeerteenneeenbeeeseeeteesnteanbeenreeen 163
Olaf Muehling, Arno Seeboth, Ralf Ruhmann, Volker Eberhardt, Harlan Byker, Christopher D. Anderson, Samuel
De Jong



ANALYSIS OF THE OVERHEATING AND STAGNATION PROBLEMS OF SOLAR THERMAL
AN ST I N N 1 N 1 S 172
Pedro V. Quiles, Francisco J. Aguilar, Simén Aledo

PERFORMANCE OPTIMISATION OF POLYMERIC COLLECTORS BY MEANS OF DYNAMIC

SIMULATION AND SENSITIVITY ANALYSIS ..ottt 181
Christoph Reiter, Sebastian Brandmayr, Christoph Trinkl, Wilfried Zorner, Victor I. Hanby
QUALITY ASSURANCE FOR SOLAR THERMAL COLLECTOR PRODUCTION.......ccccoiiiiiiieieiieieieeie s 192

Alois Resch, Patrick Kefer, Gerald Steinmaurer

ANALYSIS OF THE MECHANICAL BEHAVIOUR OF AN ALL-ROUND FULLY ADHESIVE

SUPPORTED ABSORBER .....oooiiiiie ittt ettt e et tee e s te e s ste e te e esee e sseeante e seeesteeaneeamteesseeesseenneeansaeanneennenns 201
Hermann Riess, Sebastian Brandmayr, Wilfried Zérner, Richard M. Greenough

EFFECT OF RECEIVER TEMPERATURE ON PERFORMANCE EVALUATION OF SILVER

COATED SELECTIVE SURFACE COMPOUND PARABOLIC REFLECTOR WITH TOP GLASS

Atul A. Sagade, N. N. Shinde, P. S. Patil

CHARACTERIZATION AND ENERGY PERFORMANCE OF A SLURRY PCM-BASED SOLAR

THERMAL COLLECTOR: ANUMERICAL ANALYSIS ...ttt 223
Gianluca Serale, Sara Baronetto, Francesco Goia, Marco Perino

HOURLY AND MONTHLY VARIATION IN SHADING AND BLOCKING OF APERTURE AREA

IN A LINEAR FRESNEL REFLECTOR FIELD ....coiiiiiiiie ittt sttt 233
Vashi Sharma

NEW CERMET COATINGS FOR MID-TEMPERATURE APPLICATIONS FOR SOLAR

CONCENTRATED COMBINE HEAT AND POWER SYSTEM .....coiiiiiiiiiiece s 242
Ewa Wéckelgard, Ruben Bartali, Riccardo Gerosa, Nadhira Laidani, Andreas Mattsson, Victor Micheli, Barbara
Rivolta

MASS FLOW, PRESSURE DROP, AND LEAKAGE DEPENDENT MODELING AND

CHARACTERIZATION OF SOLAR AIR COLLECTORS.......ooi ittt 250
Christian Welz, Christoph Maurer, Paolo Di Lauro, Gerhard Stryi-Hipp, Michael Hermann

UNISOL — SOLAR COMBISTORE EVALUATION AND OPTIMIZATION ...coooiiiiiiiiiieceeie e 264
Ricardo Amorim, Jorge Facdo, Jodo C. Rodrigues, Maria Jodo Carvalho

THERMOPHYSICAL CHARACTERIZATION OF SORPTION TCM.....iiiiiiiiiiiieeie e 273
Camila Barreneche, A. Inés Fernandez, Luisa F. Cabeza, Ruud Cuypers

COMPARISON OF THE THERMAL PERFORMANCE OF A SOLAR HEATING SYSTEM WITH

OPEN AND CLOSED SOLID SORPTION STORAGE .......cootiiiiiteteeeee ettt sttt 280
Florian Bertsch, Dagmar Jaehnig, Sebastian Asenbeck, Henner Kerskes, Harald Drueck, Waldemar Wagner,
Werner Weiss

VARIABLE-VOLUME STORAGE SYSTEMS FOR SOLAR HEATING AND COOLING SYSTEM:

A CASE STUDY FOR DIFFERENT ITALIAN CLIMATES ...ttt 290
Annamaria Buonomano, Francesco Calise, Gabriele Ferruzzi, Laura Vanoli

DESIGN OF A FINNED PLATE LATENT HEAT THERMAL ENERGY STORAGE SYSTEM FOR

DOMESTIC APPLICATIONS. ...ttt ettt bt b e s e bt b e e bt a b e s bt e s e e ekt e st e s b e e bt e e beenbenbeesaesbeanras 300
Alvaro Campos-Celador, Gonzalo Diarce, Jon Terés Zubiaga, Tatyana V. Bandos, Ane M. Garcia-Romero, L. M.
Lopez, José M. Sala

THERMOCHEMICAL HEAT STORAGE — SYSTEM DESIGN ISSUES ..ot 309
Ard-Jan De Jong, Fanny Trausel, Christian Finck, Laurens Van Vliet, Ruud Cuypers

EXPERIMENTAL RESULTS OF A 3 KWH THERMOCHEMICAL HEAT STORAGE MODULE

FOR SPACE HEATING APPLICATION ...ttt bbbttt be bbbt e et e e nbe e e nnean 320
Christian Finck, Ellemieke Henquet, Christiaan Van Soest, Henk Oversloot, Ard-Jan De Jong, Ruud Cuypers,
Hans Van ’T Spijker

THERMAL STORAGE BY THERMOREVERSIBLE CHEMICAL REACTION SYSTEMS ..o 327
Matthias Fischer, Stefano Bruzzano, Baerbel Egenolf-Jonkmanns, Barbara Zeidler-Fandrich, Holger Wack,
Goerge Deerberg

CLOSED SORPTION HEAT STORAGE BASED ON AQUEOUS SODIUM HYDROXIDE .........ccccooeviniviiinine 337
Benjamin Fumey, Robert Weber, Paul Gantenbein, Xavier Daguenet-Frick, Tommy Williamson, Viktor Dorer

PHYSICOCHEMICAL AND THERMAL STUDY OF A MPCM OF PMMA SHELL AND

PARAFFIN WAX AS A CORE ...ttt bbbt bbbt bbb s 347
Jessica Giro-Paloma, Camila Barreneche, Ménica Delgado, Monica Martinez, A. Inés Fernandez, Luisa F.
Cabeza

CHARGING OF THE EXPERIMENTAL HIGH TEMPERATURE BTES VIA CHP UNIT - EARLY

RESULTS etttk bbbt bt h btk h b H b st h e E e E AR 8 e b e ekt e b £ e bRt bbb bbbt bt n et b e 355

David Grycz, Petr Hemza, Zdenek Rozehnal



COMBINING HEAT PUMPS WITH COMBISTORES: DETAILED MEASUREMENTS REVEAL

DEMAND FOR OPTIMIZATION .ttt sttt sttt ettt e s et e s sta e st e snte e st e esteesnaeanteesseeentaesneeensaennanesseeanseenses 361
Robert Haberl, Michel Y. Haller, Andreas Reber, Elimar Frank

SIMULATION OF A VERTICAL GROUND HEAT EXCHANGER AS LOW TEMPERATURE

HEAT SOURCE FOR A CLOSED ADSORPTION SEASONAL STORAGE OF SOLAR HEAT ......cccccvvvvivviiennnn 370
Samuel Hennaut, Sébastien Thomas, Elisabeth Davin, Alexandre Skrylnyk, Marc Frére, Philippe André

STEAMED ZEOLITES FOR HEAT PUMP APPLICATIONS AND SOLAR DRIVEN THERMAL

ADSORPTION STORAGE ...ttt sttt sttt e et e st et e te e sa bt e be e e reeesbeean b e e abeeesteesneeanbeesreeenreesnneenees 380
Thomas H. Herzog, Jochen Janchen, Eythymius M. Kontogeorgopoulos, Wolfgang Lutz

STUDY ON PERFORMANCE OF STORAGE TANKS IN SOLAR WATER HEATER SYSTEM IN

CHARGE AND DISCHARGE PROGRESS. ...ttt sttt se ettt e ssae e saeesaae e teesnsaanneesnaeenneannsaenns 384
Shuhong Li, Yongxin Zhang, Kai Zhang, Xianliang Li, Yang Li, Xiaosong Zhang

EXPERIMENTAL STUDIES OF THE MECHANISM AND KINETICS OF HYDRATION

LRy O I 10 N TSSOSO 394
Kirsten Linnow, Michael Niermann, Dennis Bonatz, Konrad Posern, Michael Steiger

SENSITIVITY ANALYSIS OF THE ENERGY DENSITY IN A THERMO CHEMICAL HEAT

STORAGE DEVICE ..ottt sttt ettt et e s s e et e e e s e et e e ssteesteeasee e s e e ante e seeanteeaneeemteenseeeseenneeenteennnnennanns 405
Syntia Metchueng Kamdem, Kévyn Johannes, Frédéric Kuznik, Hassan Bouia, Jean Jacques Roux

INVESTIGATING AND MODELING OF SIMULTANEOUS CHARGING AND DISCHARGING

OF APCM HEAT EXCHANGER ... .oo ittt e s te et e e et e e ste e sasesnbeestaeeteesnaeenbeesnneenneaans 413
Peter Omojaro, Cornelia Breitkopf

COMPACT HOT WATER STORAGE SYSTEMS COMBINING COPPER TUBE WITH HIGH

CONDUCTIVITY GRAPHITE AND PHASE CHANGE MATERIALS.......cci it 423
Yoram L. Shabtay, John R. H. Black

CORROSION TEST OF SALT HYDRATES AND VESSEL METALS FOR THERMOCHEMICAL

ENERGY STORAGE ... ettt ettt ettt s e e e e et e s see e aeeam b e e teeeseeesseeante et e e e steeaseeenteesseeenteeanseeseesnnneneenneeaneen 431
Aran Solé, Laia Mir6, Camila Barreneche, Ingrid Martorell, Luisa F. Cabeza

THERMAL STABILITY TEST OF SUGAR ALCOHOLS AS PHASE CHANGE MATERIALS FOR

MEDIUM TEMPERATURE ENERGY STORAGE APPLICATION .....cociiiiiiiiieiesise sttt 436
Aran Solé, Hannah Neumann, Sophia Niedermaier, Luisa F. Cabeza, Elena Palomo

DEVELOPMENT OF SENSORS FOR MEASURING THE ENTHALPY OF PCM STORAGE

Gerald Steinmaurer, Michael Krupa, Patrick Kefer

A REVIEW ON THE PROPERTIES OF SALT HYDRATES FOR THERMOCHEMICAL

TIPSR 447
Fanny Trausel, Ard-Jan De Jong, Ruud Cuypers

ELECTRIC POWER GENERATION FROM SOLAR POND USING COMBINATION OF

THERMOSYPHON AND THERMOELECTRIC MODULES .......ccoiiiiiiitnieit et s 453
Sura Tundee, Narong Srihajong, Suparerk Charmongkolpradit

DEVELOPMENT OF A COMBINED HOT WATER AND SORPTION STORE FOR SOLAR

THERMAL SYSTEMS ...ttt ettt et b e et e s R bt et e e st e e bt e ea b e e be e e s teesseeanbeesbbeenbeesnbeanteenree s 464
Rebecca Weber, Henner Kerskes, Harald Driick

THERMAL PERFORMANCE OF A HYBRID BIPV-PCM: MODELING, DESIGN AND

EXPERIMENTAL INVESTIGATION ..ottt ettt sttt b bbbt et b et bt et e sb e et e sbeenbenbe et ntean 474
Laura Aelenei, Ricardo Pereira, Helder Gongalves, Andreas Athienitis

SOLAR HEAT PUMP — FLAMINGOHUSET ..ottt ekt 484
Ole Balslev-Olesen

SOLAR-ASSISTED HEAT PUMP TEST APPARATUS ..o 489

Carsen J. Banister, William R. Wagar, Michael R. Collins
VALIDATION OF A SINGLE TANK, MULTI-MODE SOLAR-ASSISTED HEAT PUMP TRNSYS

Carsen J. Banister, William R. Wagar, Michael R. Collins

SOLAR ASSISTED HEAT PUMP SYSTEMS WITH GROUND HEAT EXCHANGER -

SIMULATION STUDIES ...ttt stttk et b e a1kt e s e s bt e b e be e st e s bt et st e e st e s bt e be et e enbesbeenes 505
Erik Bertram

INFLUENCE OF ECONOMIC CONDITIONS TO THE SPECIFIC COSTS OF COOLING BY

CHILLING MAGCHINES ...ttt sttt sttt et e s st e be e e ste e sh e aabe e be e e s teess e e anbeeabeeenbeesnbeenbeeaneeenneenns 515
Janine R. M. Bruchmann, Shichang Wang

SIMULATIONS OF COMBINED SOLAR THERMAL AND HEAT PUMP SYSTEMS FOR

DOMESTIC HOT WATER AND SPACE HEATING. ... ..oooi ittt st e ae e nna e ae e e e e nnneaneas 524
Daniel Carbonell, Michel Y. Haller, Daniel Philippen, Elimar Frank



EXPERIMENTAL STUDY ON THE PERFORMANCE OF MEMBRANE BASED MULTI-

EFFECT DEHUMIDIFIER REGENERATOR POWERED BY SOLAR ENERGY .....cccooiiiiiiiiieeeeeeceee e 535
F. H. Choo, M. Kumja, K. Zhao, A. Chakraborty, E. T. M. Dass, M. Prabu, B. Li, S. Dubey

COLOURED SOLAR-THERMAL ABSORBERS — A COMPARATIVE ANALYSIS OF CERMET

STRUGCTURES ..ottt ettt s et s e b e e st e e be e s at e e be e st ae e beesabe e beeaaeeesbeesabe e beeeabeeaaseeabeeateeesbeesaeeenbeesteeenreenns 543
Anca Duta, Luminita Isac, Andrea Milea, Elena lenei, Dana Perniu

THE COOLSUN TRIPLE-TECHNOLOGY APPROACH TO REACH HIGH SOLAR FRACTIONS

FOR SPACE HEATING, SPACE COOLING AND DOMESTIC HOT WATER ......ccoiiiiiieeesee e 554
Jorge Facéo, Antonio Lobato, Catherine Baldo
SOLAR ACTIVE BUILDING WITH DIRECTLY HEATED CONCRETE FLOOR SLABS .......ccccciiiiiiiiieee 561

Jens Glembin, Christoph Biittner, Jan Steinweg, Gunter Rockendorf, Nicolas-Kai Rudolph, Jiirgen Rust

HYDRAULIC INTEGRATION AND CONTROL OF HEAT PUMP AND COMBI-STORAGE:

SAME COMPONENTS, BIG DIFFERENCES .........ooi ittt 571
Michel Y. Haller, Robert Haberl, Igor Mojic, Elimar Frank

THE PHOTOTHERM PROJECT: FULL SCALE EXPERIMENTATION AND MODELLING OF A

PHOTOVOLTAIC - THERMAL (PV-T) HYBRID SYSTEM FOR DOMESTIC HOT WATER

APPLICATIONS ..ttt e ekt e b s bt e et b e e R b e e h £ a2 e e R e oAb e eh £ e R e e eb e e R b e Ab £ 2R e e eb e e R b e AR e e b b e ebeenbenbeebeebeaneennenrean 581
Pierrick Haurant, Christophe Ménézo, Patrick Dupeyrat

DEVELOPMENT OF SOLAR HEATING USING INFORMATION AND COMMUNICATION

TECHNOLOGIES FOR NORTHERN HOUSES ........ooiiiiiiiiieee ettt sttt st st sne et 588
Atsuhiro Kawamura, Hiroki Hayashi, Hidekazu Kajiwara, Taro Mori, Kazunori Chida, Takafumi Noguchi, Makoto
Arali, Hiroshi Uchiumi

EVALUATION OF COMBINED SOLAR THERMAL HEAT PUMP SYSTEMS USING DYNAMIC

SYSTEM SIMULATIONS. ...ttt b e bt et bt e b e e b e e s et b e e R b e eh £ e et e b e e m b e ebe e se e e b e e nbeebeenbeabe e b e sreenes 598
Werner Lerch, Andreas Heinz, Richard Heimrath

HEAT PUMP SYSTEM WITH UNCOVERED AND FREE VENTILATED COVERED

COLLECTORS IN COMBINATION WITH A SMALL ICE STORAGE ......cooiiiiriet e 608
Igor Mojic, Michel Y. Haller, Bernard Thissen, Elimar Frank

SPECTRALLY SPLITTING HYBRID PHOTOVOLTAIC/THERMAL RECEIVER DESIGN FOR

A LINEAR CONCENTRATOR ...ttt bbb bbb e e b e b e b e esb e bt be bt anrenbeeseen 618
Ahmad Mojiri, Cameron Stanley, Gary Rosengarten

FLUID DYNAMICS OPTIMIZATION OF A NOVEL ISOTHERMAL ADSORPTION

DEHUMIDIFICATION SYSTEM FOR SOLAR DRIVEN APPLICATIONS. ..ot 628
Lorenzo Pistocchini, Silvia Garone, Mario Motta

APPLICATION OF UNGLAZED PVT COLLECTORS FOR DOMESTIC HOT WATER PRE-

HEATING IN A DEVELOPMENT AND TESTING SYSTEM .....ooiiiiiiiiiiic s 638
Matthias Rommel, Daniel Zenhdusern, Alexis Baggenstos, Ozan Turk, Stefan Brunold
THEORETICAL EVALUATION OF NIGHT SKY COOLING IN THE CZECH REPUBLIC............ccccoviininns 645

Jiri Sima, Ondrej Sikula, Katarina Kosutova, Josef Plasek

FIELD TEST RESULTS FROM COMBINED SOLAR THERMAL AND AIR-SOURCE HEAT

PUMP SYSTEMS WITH A SPECIAL FOCUS ON DEFROSTING.......ccooiiiiiiiieieee e 654
Sven Stark, Anja Loose, Harald Driick

PIPE INTERNAL RECIRCULATION IN STORAGE CONNECTIONS - CHARACTERISTICS

AND INFLUENCING PARAMETERS. ...ttt sttt ne st ane 664
Jan Steinweg, Francis Kliem, Gunter Rockendorf
WEB-BASED FUNCTIONALITY CHECK FOR SOLAR HEATING SYSTEMS .......ocoiiiiiiiieeeee e 674

Sandra Stettler, Werner Gut, Franz Koch, Roger Ruch, André Salathé, Bruno Schlapfer, Thomas Schlegel, Olivier
Villiger, Peter Wiesner

MODEL BASED OPTIMIZATION OF A COMBINED BIOMASS-SOLAR THERMAL SYSTEM .......ccccceeuenee. 681
Florian Stift, Michael Hartl, Tarik Ferhatbegovic, Stefan Aigenbauer, Andreas Simetzberger

SEASONAL PERFORMANCE OF A COMBINED SOLAR, HEAT PUMP AND LATENT HEAT

STORAGE SYSTEM ...ttt bbbt h bbb e b h e bbbt bt bttt b e bbbt h e e bbb e 689
Christian Winteler, Ralf Dott, Thomas Afjei, Bernd Hafner

HIGH PERFORMANCE COATINGS FOR SOLAR RECEIVERS AND NEW DEDICATED

MANUFACTURING SOLUTION . ...ttt e bt e e e et e e e e et e e e s abe e e e ateeeeeateeesabeeeabesaaasreeesabeeeabesaaanns 701
Michael Zettl
SOLAR THERMAL COLLECTORS OUTDOOR TESTING IN SALINE ENVIRONMENT ......ccooceeiviiieiivieeene. 707

Daniela Ciobanu, lon Visa, Anca Duta
MODELING THE SOILING OF GLAZING MATERIALS IN ARID REGIONS WITH

GEOGRAPHIC INFORMATION SYSTEMS (GIS) ettt 715
Jan Herrmann, Karolina Slamova, Rudiger Glaser, Michael Kéhl



SOLUBILITY COEFFICIENTS FOR SOLAR LIQUIDS, ANEW METHOD TO QUANTIFY

UNDISSOLVED GASES AND PRACTICAL RECOMMENDATIONS ..ottt 721
Martin Heymann, Felix Panitz, Karin Rihling, Clemens Felsmann

TESTING OF COMPONENTS FOR SOLAR THERMAL COLLECTORS IN RESPECT OF

SALINE ATMOSPHERES .........o oottt e ekt n e s bt et be et e s bt e b be e st e s be e besbe et e sbeenes 731
T. Kaltenbach, E. Klimm, T. Meier, M. Kohl, K. A. Weil3

INFLUENCE OF OIL-SOAKED INSULATION ON THE HEAT LOSS OF THERMAL OIL

PIPING USED IN HIGH-TEMPERATURE SOLAR COOLING APPLICATIONS .......ccoii it 739
Paul Kohlenbach, Lutz Ackermann, Kira Mértl, Gregor Punzel, Jeremy Osborne

SOILING AND ANTI-SOILING COATINGS ON SURFACES OF SOLAR THERMAL SYSTEMS -

FEATURING AN ECONOMIC FEASIBILITY ANALYSIS. . ..ottt st e e nnne s 749
Timo Lorenz, Elisabeth Klimm, Karl-Anders Weiss

A SIMPLIFIED DESIGN TOOL FOR SOLAR DHW SYSTEMS IN MULTI-FAMILY HOUSES

WITH DECENTRALIZED STORAGES.......c.o oottt sttt sttt sbeebesbeesaesbeenbesbeesaesbeaneente e 757
Philippe Papillon, Cédric Paulus, David Chéze, Florent Lefrancois

OPERATION AND ENERGY EFFICIENCY OF A HYBRID AIR CONDITIONER

SIMULTANEOUSLY CONNECTED TO THE GRID AND TO PHOTOVOLTAIC PANELS .......c.ccccveviiiiveies 768
Francisco J. Aguilar, Pedro V. Quiles, Simén Aledo

CLIMATE SPECIFIC DESIGN AND EFFECTIVENESS OF SOLAR DEC-SYSTEMS: A

METHODOLOGICAL ZONING APPROACH ...ttt st e st ate et esnae e sneesnaaestaesnaeenneeannas 778
Tobias Bader, Sebastian Brandmayr, Christoph Trinkl, Wilfried Zérner, Vic Hanby

APPLICATION OF A NOVEL, VACUUM-INSULATED SOLAR COLLECTOR FOR HEATING

P N | 2 @ 1@ I | N PSSR 790
Helfried J. Burckhart, Franck Audinet, Marie-Laure Gabassi, Christophe Martel

THE INFLUENCE OF MEASURED/SIMULATED WEATHER DATA ON EVALUATING THE

ENERGY NEED IN BUILDINGS ......ooooiieie ittt e et eesta e s esnteesteeesteesnaeanteesseeestaeanseanseesnanesseennseenses 796
Daniela Ciobanu, Elena Eftimie, Codruta Jaliu

OPTIMIZING SOLAR COLLECTOR TILT ANGLE TO IMPROVE ENERGY HARVESTING IN

A SOLAR COOLING SYSTEM ...ttt ittt sttt sttt st bt sbe e st e sbe e se et e s s e s beebe e beaneenbeabe e besneenaenreens 806
Paolo Corrada, John Bell, Lisa Guan, Nunzio Motta

LIFE CYCLE IMPACT ASSESSMENT OF A SOLAR ASSISTED HEAT PUMP FOR DOMESTIC

HOT WATER PRODUCTION AND SPACE HEATING .....ooiiieiie ettt nnee s 813
Sara Eicher, Catherine Hildbrand, Annelore Kleijer, Jacques Bony, Mircea Bunea, Stéphane Citherlet

INNOVATIVE COMPACT SOLAR AIR CONDITIONER BASED ON FIXED AND COOLED

ADSORPTION BEDS AND WET HEAT EXCHANGERS .......oooiie ettt 819
Pietro Finocchiaro, Marco Beccali

ANALYSIS OF NET ZERO-ENERGY BUILDING IN SPAIN. INTEGRATION OF PV, SOLAR

DOMESTIC HOT WATER AND AIR-CONDITIONING SYSTEMS ......ooiiiiiiiiiinice e 828
Alessandro Gallo, Bélen Téllez Molina, Milan Prodanovic, José Gonzélez Aguilar, Manuel Romero

VOLUME 2

SOLAR HEATING AND COOLING SYSTEM WITH ABSORPTION CHILLER AND LATENT
HEAT STORAGE — A RESEARCH PROJECT SUMMARY ..ottt 837
Martin Helm, Kilian Hagel, Werner Pfeffer, Stefan Hiebler, Christian Schweigler

EXERGETIC EVALUATION OF SOLAR CONTROLLER USING SOFTWARE-IN-THE-LOOP

Max Huber, Claudius Bons, Dirk Mdiller

THE EFFECT OF INLET VELOCITY AND UNBALANCED FLOWS ON OPTIMAL WORKING

CONDITIONS OF SILICA GEL DESICCANT WHEELS........coooiiiiii ettt 858
Manuel Intini, Stefano De Antonellis, Cesare M. Joppolo

A MICRO PHOTOVOLTAIC-HEAT PUMP SYSTEM FOR HOUSE HEATING BY RADIANT

FLOOR: SOME EXPERIMENTAL RESULTS ... .ottt 865
M. Izquierdo, Pablo De Agustin, E. Martin

SOLAR THERMAL TRIGENERATION SYSTEM IN A CANADIAN CLIMATE MULTI-UNIT

RESIDENTIAL BUILDING ...ttt sttt b e b e bt e sb e bt e s e e b e e s e e ab e e s e e ebeemb e nbeeheeabeennesbeesnenbeannas 876
Martin Kegel, Justin Tamasauskas, Roberto Sunye

EXPERIMENTAL PERFORMANCE OF A PHOTOVOLTAIC-THERMAL AIR COLLECTOR

ORIGINAL RESEARCH ARTICLE . ......o ittt btttk b bbbt bt b nbe e b e 888
Jin-Hee Kim, Se-Hyeon Park, Jun-Tae Kim



SOLAR-ACTIVE-HOUSES — ANALYSIS OF THE BUILDING CONCEPT BASED ON DETAILED

MEASUREMENTS ORIGINAL RESEARCH ARTICLE ...ttt nnee s 895
Wolfgang Kramer, Axel Oliva, Gerhard Stryi-Hipp, Sven Kobelt, Dominik Bestenlehner, Harald Driick, Jiirgen
Biihl, Georg Dasch

FIELD TEST OF AN ADVANCED SOLAR THERMAL AND HEAT PUMP SYSTEM WITH

SOLAR ROOF TILE COLLECTORS AND GEOTHERMAL HEAT SOURCE ORIGINAL

RESEARCH ARTICLE ... .ottt ettt et et st et e sn e ete e e s e e sseesnte et e e esteeaneeenteenseeesteesneeennaeannnesseenneeenees 904
Anja Loose, Harald Driick

POLYMERIC SOLAR COLLECTORS OR HEAT PUMP? — LESSONS LEARNED FROM

PASSIVE HOUSES IN OSLO ORIGINAL RESEARCH ARTICLE ...ttt 914
Michaela Meir, Espen Murtnes, Aylin Maria Dursun, John Rekstad

SOLAR HEATING & COOLING ENERGY MIXES TO TRANSFORM LOW ENERGY

BUILDINGS IN NEARLY ZERO ENERGY BUILDINGS ORIGINAL RESEARCH ARTICLE .........cccevvvvinenee. 924
Macedon D. Moldovan, lon Visa, Mircea Neagoe, Bogdan G. Burduhos

NUMERICAL ANALYSIS OF THE USE OF R-407C IN DIRECT EXPANSION SOLAR ASSISTED

HEAT PUMP ORIGINAL RESEARCH ARTICLE .....ooii ottt e e nneeaneas 938
Luca Molinaroli, Cesare M. Joppolo, Stefano De Antonellis

INFLUENCE OF HYDRAULICS AND CONTROL OF THERMAL STORAGE IN SOLAR

ASSISTED HEAT PUMP COMBISYSTEMS ORIGINAL RESEARCH ARTICLE........cccociiiiiieiicee s 946
Stefano Poppi, Chris Bales

RESULTS OF SYSTEM CONFIGURATIONS TO OPTIMIZE SOLAR-DRIVEN DESICCANT

EVAPORATIVE COOLING SYSTEMS IN FULL YEAR OPERATION ORIGINAL RESEARCH

Anita Preisler, Markus Brychta

LIFE CYCLE ASSESSMENT OF CENTRAL SOLAR HEATING PLANTS WITH SEASONAL

STORAGE ORIGINAL RESEARCH ARTICLE ...ttt et e e sae e e 966
Rosa Gemma Raluy, Luis M. Serra, Mateo Guadalfajara, Miguel A. Lozano

SORPTION COMPOSITE MATERIALS FOR SOLAR THERMAL ENERGY STORAGE

ORIGINAL RESEARCH ARTICLE. ... ...ttt sttt s b et be et e e b sbe e b sbe e 977
Alenka Ristic, Stefan K. Henninger

TWO-STAGE AIR-DEHUMIDIFICATION SYSTEM FOR THE TROPICS — EXPERIMENTAL

AND THEORETICAL ANALYSIS OF A LAB SYSTEM ORIGINAL RESEARCH ARTICLE........cccocvevvvvneee. 982
M. Reza Safizadeh, M. Arifeen Wahed, Constanze Bongs, Khin Zaw, Alexander Morgenstern, Hans-Martin
Henning, Joachim Luther

GERMAN/EGYPTIAN DEMONSTRATION PROJECT ON SOLAR COOLING IN A HOT ARID

CLIMATE ORIGINAL RESEARCH ARTICLE ..ottt sttt sne e st e e e snae e e nneesnneenns 991
Peter Schwerdt, Ahmed Hamza H. Ali

SENSITIVITY ANALYSIS OF THE NEW SIZING TOOL “PISTACHE” FOR SOLAR HEATING,

COOLING AND DOMESTIC HOT WATER SYSTEMS ORIGINAL RESEARCH ARTICLE .....c..ccoevvviviveins 997
Hamza Semmari, Olivier Marc, Jean-Philippe Praene, Amandine Le Denn, Francois Boudéhenn, Franck Lucas

SIMULATION STUDIES ON PERFORMANCE OF SOLAR COOLING SYSTEM IN UAE

CONDITIONS ORIGINAL RESEARCH ARTICLE ....ooiit ettt 1007
Martin Ssembatya, Manoj K. Pokhrel, Rajesh Reddy

AN ANALYSIS OF SOLAR THERMAL TECHNOLOGIES INTEGRATED INTO A CANADIAN

OFFICE BUILDING ORIGINAL RESEARCH ARTICLE ...ttt 1017
Justin Tamasauskas, Martin Kegel, Roberto Sunye

ON STANDARDIZING SOLAR COOLING - FIELD TEST IN THE SMALL CAPACITY RANGE

ORIGINAL RESEARCH ARTICLE.... ..ttt ettt st sraa et e s e e taesnaaesnaeanteesseeansaensaeenteenneeanseenneas 1027
Christine Weber, Florian Mehling, Achim Fregin, Ingo DaRler, Peter Schossig

PERFORMANCE OF A 23KW SOLAR THERMAL COOLING SYSTEM EMPLOYING A

DOUBLE EFFECT ABSORPTION CHILLER AND THERMODYNAMICALLY EFFICIENT

NON-TRACKING CONCENTRATORS ORIGINAL RESEARCH ARTICLE........cccocviiiiiiieieciee e 1036
Roland Winston, Lun Jiang, Bennett Widyolar

NUMERICAL STUDY ON THE THERMAL ENVIRONMENT OF UFAD SYSTEM WITH SOLAR

CHIMNEY FOR THE DATA CENTER ORIGINAL RESEARCH ARTICLE......ccci it 1047
Kai Zhang, Xiaosong Zhang, Shuhong Li, Geng Wang

CONTROL ASPECTS OF DECENTRALIZED SOLAR THERMAL INTEGRATION INTO

DISTRICT HEATING NETWORKS ORIGINAL RESEARCH ARTICLE......c..ccci i 1055
llyes Ben Hassine, Ursula Eicker

DEVELOPMENT OF A SOLAR DISTRICT HEATING ONLINE CALCULATION TOOL

ORIGINAL RESEARCH ARTICLE......ccii ittt ettt sttt ettt as et e s nteesteeasteesbeeanbeenbaeenteesneeanneensees 1065
Laure Deschaintre



SUBSTATIONS FOR DECENTRALIZED SOLAR DISTRICT HEATING: DESIGN,

PERFORMANCE AND ENERGY COST ORIGINAL RESEARCH ARTICLE ..o 1076
Cedric Paulus, Philippe Papillon

LARGE SOLAR ASSISTED HEAT PUMP SYSTEMS IN COLLECTIVE HOUSING: IN-SITU

MONITORING RESULTS FOR SUMMER SEASON ORIGINAL RESEARCH ARTICLE .........cccoovvivviiiiiiiiene 1086
Carolina Fraga, Floriane Mermoud, Pierre Hollmuller, Eric Pampaloni, Bernard Lachal

A SIMPLE METHOD TO CALCULATE CENTRAL SOLAR HEATING PLANTS WITH

SEASONAL STORAGE ORIGINAL RESEARCH ARTICLE ..ot 1096
Mateo Guadalfajara, Miguel A. Lozano, Luis M. Serra

COMPARISON OF SIMPLE METHODS FOR THE DESIGN OF CENTRAL SOLAR HEATING

PLANTS WITH SEASONAL STORAGE ORIGINAL RESEARCH ARTICLE ......ccoooiiiee e 1110
Mateo Guadalfajara, Miguel A. Lozano, Luis M. Serra

SOLAR THERMAL POTENTIAL FOR COLLECTIVE SYSTEMS IN PALMA BEACH

(BALEARIC ISLAND'S) ORIGINAL RESEARCH ARTICLE .....cooiiiiitie ettt 1118
Andreu Moia-Pol, Victor Martinez-Moll, Ramon Pujol Nadal, Josep M. Rigo Serra

MINIMIZATION OF THE RESIDUAL ENERGY DEMAND OF MULTI-STOREY PASSIVE

HOUSES - ENERGETIC AND ECONOMIC ANALYSIS OF SOLAR THERMAL AND PV IN

COMBINATION WITH A HEAT PUMP ORIGINAL RESEARCH ARTICLE .....c.ccooiiieve e 1124
Fabian Ochs, Georgios Dermentzis, Wolfgang Feist

DESIGN AND SIMULATION OF A SOLAR FIELD COUPLED TO A CORK BOILING PLANT

ORIGINAL RESEARCH ARTICLE......ci ittt nb st be et be e be e st e beeneesbeaneeneean 1134
Mario Biencinto, Lourdes Gonzéalez, Loreto Valenzuela, Aranzazu Fernandez

DESIGN, CONTROL AND FIRST MONITORING DATA OF A LARGE SCALE SOLAR PLANT

AT THE MEAT FACTORY BERGER, AUSTRIA ORIGINAL RESEARCH ARTICLE ....ccccocveviievieeeesie e 1144
M. Cotrado, A. Dalibard, R. Séll, D. Pietruschka

SOLAR THERMAL PLANT INTEGRATION INTO AN INDUSTRIAL PROCESS ORIGINAL

LR AN O o I AN o 1 L S USP 1152
A. Frein, M. Calderoni, M. Motta

DEVELOPMENT OF AN INTEGRATED SOLAR-FOSSIL POWERED STEAM GENERATION

SYSTEM FOR INDUSTRIAL APPLICATIONS ORIGINAL RESEARCH ARTICLE .....cccccvviiiiiiieeiieesiens 1164
Bernd Hafner, Olaf Stoppok, Christian Zahler, Michael Berger, Klaus Hennecke, Dirk Kriger

APPLICATION OF SOLAR HEATING SYSTEM FOR RAW PETROLEUM DURING ITS PIPING

TRANSPORT ORIGINAL RESEARCH ARTICLE .....oo ottt ettt 1173
Zinian He

A NEW SOLAR COMBINED HEAT AND POWER SYSTEM FOR SUSTAINABLE

AUTOMOBILE MANUFACTURING ORIGINAL RESEARCH ARTICLE.....c..ccoooiieiee e 1181

Oliver Iglauer, Christian Zahler

MANUFACTURE OF MALT AND BEER WITH LOW TEMPERATURE SOLAR PROCESS

HEAT ORIGINAL RESEARCH ARTICLE ..ottt 1188
Franz Mauthner, Matthdus Hubmann, Christoph Brunner, Christian Fink

DEVELOPMENT OF AN EVALUATION METHODOLOGY FOR THE POTENTIAL OF SOLAR-

THERMAL ENERGY USE IN THE FOOD INDUSTRY ORIGINAL RESEARCH ARTICLE.........cccooiiinenee. 1194
Holger Muller, Sebastian Brandmayr, Wilfried Zorner
STORAGE IN SOLAR PROCESS HEAT APPLICATIONS .....oiiiiiiiee sttt 1202

Sebastian Schramm, Mario Adam

PROCESS HEAT GENERATION WITH PARABOLIC TROUGH COLLECTORS FOR A

VEGETABLES PRESERVATION INDUSTRY IN SOUTHERN SPAIN ORIGINAL RESEARCH

g O I L SRS PPPPPPUPR 1210
Ricardo Silva, Francisco Javier Cabrera, Manuel Pérez-Garcia

MONITORING OF A MW CLASS SOLAR FIELD SET UP IN A BRICK MANUFACTURING

PROCESS ORIGINAL RESEARCH ARTICLE ......ooie ettt ettt 1217
Alice Vittoriosi, Roberto Fedrizzi, Radko Brock, Francesco Orioli, Vittorio Orioli, Dirk Pietruschka

DESIGN AND REALIZATION OF A SOLAR ADSORPTION REFRIGERATION MACHINE

POWERED BY SOLAR ENERGY ORIGINAL RESEARCH ARTICLE ....c..ccooi i 1226
Mohand Berdja, Brahim Abbad, Ferhat Yahi, Fateh Bouzefour, Maamar Ouali

FROM SOLAR BUILDING DESIGN TO NET ZERO ENERGY BUILDINGS: PERFORMANCE

INSIGHTS OF AN OFFICE BUILDING ORIGINAL RESEARCH ARTICLE ..., 1236
Laura Aelenei, Helder Goncalves

ON THE SOLAR REFLECTANCE ANGULAR DEPENDENCE OF OPAQUE CONSTRUCTION

MATERIALS AND IMPACT ON THE ENERGY BALANCE OF BUILDING COMPONENTS

ORIGINAL RESEARCH ARTICLE ...ttt ettt sttt et e et e e st a e e e bt e e s ebbe e e sbteeesabeeesbaaeeanteeas 1244
Emiliano Carnielo, Michele Zinzi, Aldo Fanchiotti



EXPERIMENTAL STUDY OF THERMAL RESPONSE OF PV MODULES INTEGRATED INTO

NATURALLY-VENTILATED DOUBLE SKIN FACADES ORIGINAL RESEARCH ARTICLE............ccee..... 1254
Leon Gaillard, Christophe Ménézo, Stéphanie Giroux, Hervé Pabiou, Rémi Le-Berre

ENERGY PERFORMANCE ASSESSMENT OF AND ADVANCED INTEGRATED FACADE

THROUGH EXPERIMENTAL DATA ANALYSIS ORIGINAL RESEARCH ARTICLE........ccoocvviviiivinieiieinn 1262
Francesco Goia, Lorenza Bianco, Marco Perino, Valentina Serra

EXPERIMENTAL ANALYSIS OF AN ADVANCED DYNAMIC GLAZING PROTOTYPE

INTEGRATING PCM AND THERMOTROPIC LAYERS ORIGINAL RESEARCH ARTICLE ......ccccoccvevvienee. 1272
Francesco Goia, Lorenza Bianco, Ylenia Cascone, Marco Perino, Valentina Serra

TWO YEARS OF EXPERIENCE WITH A NET ZERO ENERGY BALANCE - ANALYSIS OF

THE SWISS MINERGIE-A® STANDARD ORIGINAL RESEARCH ARTICLE ......cccccooi i 1282
Monika Hall, Achim Geissler, Bastian Burger

SPECTRAL LIGHT TRANSMISSION MEASURE OF METAL SCREENS FOR GLASS FACADES

AND ASSESSMENT OF THEIR SHADING POTENTIAL ORIGINAL RESEARCH ARTICLE ..........cccevevunne. 1292
Andrea G. Mainini, Tiziana Poli, Michele Zinzi, Alberto Speroni

TRANSPARENT MULTILAYER ETFE PANELS FOR BUILDING ENVELOPE: THERMAL

TRANSMITTANCE EVALUATION AND ASSESSMENT OF OPTICAL AND SOLAR

PERFORMANCE DECAY DUE TO SOILING ORIGINAL RESEARCH ARTICLE .....ccccc v 1302
Andrea G. Mainini, Tiziana Poli, Riccardo Paolini, Michele Zinzi, Lorenzo Vercesi

BIPV SYSTEM PERFORMANCE AND EFFICIENCY DROPS: OVERVIEW ON PV MODULE

TEMPERATURE CONDITIONS OF DIFFERENT MODULE TYPES ORIGINAL RESEARCH

F AN S O PP R PSP 1311
Laura Maturi, Giorgio Belluardo, David Moser, Matteo Del Buono

NOVEL TYPE OF FACADE WINDOW COLLECTOR-DOUBLE BENEFITS: GOOD

ARCHITECTURAL APPEARANCE OF FACADE AND SOLVING THE PROBLEMS OF LONG

TERM STABILITY / EFFICIENCY ORIGINAL RESEARCH ARTICLE........ccco o 1320
llija Nasov, Michael Koehl, Anka Trajkovska Petkoska

ISIS FACCHINETTI: ANEARLY ZERO ENERGY RETROFIT IN ITALY ORIGINAL

RESEARCH ARTICLE ..ottt etttk e b bt e bk e e s bt et et e et e s bt e nbe e beenbesneenaenbean 1326
Michele Sauchelli, Gabriele Masera, Gabriele D’Antona, Giampaolo Manzolini

BARRIERS TO THE MARKET PENETRATION OF FACADE-INTEGRATED SOLAR

THERMAL SYSTEMS ORIGINAL RESEARCH ARTICLE .......oiiiiii ittt 1336
Christoph Cappel, Wolfgang Streicher, Florian Lichtblau, Christoph Maurer

THERMAL ANALYSIS OF FLAT AND TRANSPIRED SOLAR FACADES ORIGINAL

LR AN O o I AN o 1 L USSP 1345
Hoy-Yen Chan, Jie Zhu, Mohd Hafidz Ruslan, Kamaruzzaman Sopian, Saffa Riffat

MONOLITHIC MASONRY WITH PCM FOR THERMAL MANAGEMENT ORIGINAL

RESEARCH ARTICLE ..ottt stttk e b bbb e et s bt et b e e b e s bt e nbe s s e e nbenneeneenbean 1355
Bernd Gassenfeit, Dieter Briiggemann

DEVELOPMENT OF MULTIFUNCTIONAL BUILDING COMPONENTS (MULTIKOMP) -

COMPARISON OF DIFFERENT CONCEPTS ORIGINAL RESEARCH ARTICLE ......ccocovviivieecee, 1365
Natalie Gohl, Anja Loose, Sven Stark, Harald Driick

EXPERIMENTAL PERFORMANCE OF HEATING SYSTEM WITH BUILDING-INTEGRATED

PVT (BIPVT) COLLECTOR ORIGINAL RESEARCH ARTICLE.......cccoiiiiiieiii et 1374
Jin-Hee Kim, Se-Hyeon Park, Jun-Gu Kang, Jun-Tae Kim

FIRST MEASUREMENT RESULTS OF A PILOT BUILDING WITH TRANSPARENT FACADE

COLLECTORS ORIGINAL RESEARCH ARTICLE .....ooitiiit ettt st an 1385
Christoph Maurer, Damien Gasnier, Thibault Pflug, Primoz PleSec, JoZze Hafner, Sabina Jordan, Tilmann E. Kuhn

DESIGN OF SOLAR WATER HEATING SYSTEM FOR DETACHED HOUSE IN COLD

CLIMATE AREA ORIGINAL RESEARCH ARTICLE......cii ettt nnaaennee e 1393
Taro Mori, Atsuhiro Kawamura

THERMAL LOAD BASED ADAPTIVE TRACKING FOR FLAT PLATE SOLAR COLLECTORS

ORIGINAL RESEARCH ARTICLE......ccui ittt sttt a et e s e e ta e s aeesaeeaseeesseaanbeesnaeaseeesneeanreenneas 1401
Mircea Neagoe, lon Visa, Bogdan G. Burduhos, Macedon D. Moldovan

EXPERIMENTAL TESTING UNDER REAL CONDITIONS OF DIFFERENT SOLAR BUILDING

SKINS WHEN USING MULTIFUNCTIONAL BIPV SYSTEMS ORIGINAL RESEARCH

L 1 L O PPSRPPRPP: 1412
Cristina S. Polo Lopez, Francesco Frontini, Gabi Friesen, Thomas Friesen

COMPARISON ASSESSMENT OF BIPV FACADE SEMI-TRANSPARENT MODULES:

FURTHER INSIGHTS ON HUMAN COMFORT CONDITIONS ORIGINAL RESEARCH

A 1 L PSR SPRRSR: 1419
Cristina S. Polo Lépez, Marco Sangiorgi



URBAN ACCEPTANCE OF FACADE INTEGRATED NOVEL SOLAR THERMAL

COLLECTORS ORIGINAL RESEARCH ARTICLE ...ttt sttt nnae e nnae s 1429
lon Visa, Mihai Comsit, Anca Duta

THE USE OF ATTACHED-SUNSPACES IN RETROFITTING DESIGN: THE CASE OF

RESIDENTIAL BUILDINGS IN PORTUGAL ORIGINAL RESEARCH ARTICLE ......cccoiiiiiieicieie s 1436
Daniel Aelenei, Hugo De Azevedo Leal, Laura Aelenei

AMBITIOUS RENOVATION OF A HISTORICAL SCHOOL BUILDING IN COLD CLIMATE

ORIGINAL RESEARCH ARTICLE......ccii ittt sttt st sttt sttt e e steeasteesbeeanbeenseeenteesneeanneenneas 1442
Karin Buvik, Geir Andersen, Sverre Tangen

RESEARCH OF ECONOMIC SUSTAINABILITY OF DIFFERENT ENERGY REFURBISHMENT

STRATEGIES FOR AN APARTMENT BLOCK BUILDING ORIGINAL RESEARCH ARTICLE................... 1449
Enrico De Angelis, Giorgio Pansa, Ermanno Serra

CALCULATION MODEL FOR OPTIMIZATION DESIGN OF LOW IMPACT ENERGY

SYSTEMS FOR BUILDINGS ORIGINAL RESEARCH ARTICLE. ...t 1459
Roberto De Lieto Vollaro, Matteo Calvesi, Gabriele Battista, Luca Evangelisti, Fabio Botta

SCHOOL OF THE FUTURE - TOWARDS ZERO EMISSION WITH HIGH PERFORMANCE

INDOOR ENVIRONMENT ORIGINAL RESEARCH ARTICLE ......oo oo 1468
Heike Erhorn-Kluttig, Hans Erhorn

NEW CONSTRUCTION OF AN ENERGY-SURPLUS DAY CARE CENTER FOR CHILDREN TO

EXPERIENCE ENERGY-EFFICIENCY ORIGINAL RESEARCH ARTICLE ...t 1474
Anna Hoier, Hans Erhorn, Michaela Hoppe, Bernhard Ashéck, Joachim Daubenmerkl

ENERGY SAVING TECHNOLOGY SCREENING WITHIN THE EU-PROJECT “SCHOOL OF

THE FUTURE” ORIGINAL RESEARCH ARTICLE .....oo ittt 1482
Ove C. Mgrck, Anton J. Paulsen

ENERGY EFFICIENCY AND RENEWABLE SOLAR ENERGY INTEGRATION IN HERITAGE

HISTORIC BUILDINGS ORIGINAL RESEARCH ARTICLE......ccii et 1493
Cristina S. Polo Lopez, Francesco Frontini

ENERGY RETROFITTING OF SCHOOL BUILDINGS TO ACHIEVE PLUS ENERGY AND 3-

LITRE BUILDING STANDARDS ORIGINAL RESEARCH ARTICLE .....cocioiiiiii e 1503
Johann Reiss

SUSTAINABLE RENOVATION OF NON RESIDENTIAL BUILDINGS, A RESPONSE TO

LOWERING THE ENVIRONMENTAL IMPACT OF THE BUILDING SECTOR IN EUROPE

ORIGINAL RESEARCH ARTICLE..... .. ittt ettt et aa et e ste e te e s neaesnaeasaeessenansaenseeenseesneeanseenneas 1512
Sophie Trachte, Fritjof Salvesen

POWER GENERATION USING DISTRICT HEAT: ENERGY EFFICIENT RETROFITTED

PLUS-ENERGY SCHOOL ROSTOCK ORIGINAL RESEARCH ARTICLE.......ccccov et 1519
Simon Winiger, Sebastian Herkel, Gesa Haroske

RETROFIT OF AN EXISTING SCHOOL IN ITALY WITH HIGH ENERGY STANDARDS

ORIGINAL RESEARCH ARTICLE . ...ttt ettt b bbbt an s 1529
Michele Zinzi, Stefano Agnoli, Giovanni Battistini, Gualtiero Bernabini
SOLAR URBAN PLANNING: A PARAMETRIC APPROACH ORIGINAL RESEARCH ARTICLE ................ 1539

Miguel Amado, Francesca Poggi

PV INTEGRATION IN MINOR HISTORICAL CENTERS: PROPOSAL OF GUIDE-CRITERIA IN

POST-EARTHQUAKE RECONSTRUCTION PLANNING ORIGINAL RESEARCH ARTICLE...........cccveuee... 1549
Pierluigi Bonomo, Pierluigi De Berardinis

SOLAR ENERGY IN URBAN ENVIRONMENT: HOW URBAN DENSIFICATION AFFECTS

EXISTING BUILDINGS ORIGINAL RESEARCH ARTICLE .....cciiiiiet s 1559
Gabriele Lobaccaro, Francesco Frontini

ASSESSMENT OF THERMAL STRESS IN A STREET CANYON IN PEDESTRIAN AREA WITH

OR WITHOUT CANOPY SHADING ORIGINAL RESEARCH ARTICLE......cccooe e 1570
Riccardo Paolini, Andrea G. Mainini, Tiziana Poli, Lorenzo Vercesi

A GISTOOL FOR THE LAND CARRYING CAPACITY OF LARGE SOLAR PLANTS

ORIGINAL RESEARCH ARTICLE......cii ittt ettt et s e e ta e s aeesaaeaseeessaaanbeessaeenteesneeanseenneas 1576
Enrico Borgogno Mondino, Enrico Fabrizio, Roberto Chiabrando

LONG TERM SATELLITE GLOBAL, BEAM AND DIFFUSE IRRADIANCE VALIDATION

ORIGINAL RESEARCH ARTICLE.... .ottt ittt ettt st st sttt e sbe e steesbeeanbeessaeenteenneeareenreas 1586
Pierre Ineichen

THE SOLAR MAP AS A KNOWLEDGE BASE FOR SOLAR ENERGY USE ORIGINAL

RESEARCH ARTICLE ... ..ottt ettt et s e et e s e e st e te e sse e ente e e s eeesteeanteenteeaseeenneeanteenseeenneenneeenseenrenan 1597
Jouri Kanters, Maria Wall, Elisabeth Kjellsson



TYPICAL VALUES FOR ACTIVE SOLAR ENERGY IN URBAN PLANNING ORIGINAL

RESEARCH ARTICLE ...ttt b bbbt bt e bt e hb et e b e e bt e be e nbe s beeabeaneennenbe e 1607
Jouri Kanters, Maria Wall, Marie-Claude Dubois

A NEW METHOD FOR FUSION OF MEASURED AND MODEL-DERIVED SOLAR RADIATION

TIME-SERIES ORIGINAL RESEARCH ARTICLE ...ttt e 1617
Theresa Mieslinger, Felix Ament, Kaushal Chhatbar, Richard Meyer

THE TUNISIAN SOLAR THERMAL MARKET: A CHANGE OF SCALE ORIGINAL RESEARCH

Abdelkader Baccouche

SOLAR HEATING AND COOLING APPLICATION POTENTIAL AND APPLICATION CASE

ANALYSIS IN NEW-TYPE URBANIZATION IN CHINA ORIGINAL RESEARCH ARTICLE .......ccccevvvenen. 1635
Wang Xuan, He Tao, Huang Heping

THE ROADMAP RESEARCH OF CHINA SOLAR THERMAL DEVELOPMENT ORIGINAL

RESEARCH ARTICLE ..ottt stttk b e bt et et e e s bt et e b e e b e s bt e nbeebeenbesneenaentean 1642
Zheng Ruicheng, He Tao, Wang Xuan

TECHNOLOGICAL FORECASTING: HEAT PUMPS AND THE SYNERGY WITH RENEWABLE

ENERGY ORIGINAL RESEARCH ARTICLE ... ..ottt naa e nne e sneeennee s 1650
Antonio Carlos Ventilii Marques, Wagner Dos Santos Oliveira
EUROPEAN ENERGY AVANTGARDE ORIGINAL RESEARCH ARTICLE ..o 1658

Markus Kratz

CALCULATION OF SOLAR GAINS FOR SOLAR HEATING AND COOLING USING THE BIN-

METHOD ORIGINAL RESEARCH ARTICLE ..ottt sttt na e sba e snae e sree s 1665
Matthias D. Schicktanz, Jochen D6ll, Hannes Fugmann

CLASSIFICATION OF RATING METHODS FOR SOLAR HEATING AND COOLING SYSTEMS

ORIGINAL RESEARCH ARTICLE..... ..ottt et ettt ettt e e et e e st e e e e be e e e eabe e e e bt e e e sabeeesbaaeeanneeas 1676
Matthias D. Schicktanz, Christian Schmidt, Roberto Fedrizzi

Author Index



