Sustainable Built Environment
D-A-CH Conference 2019
(SBE19 Graz)

Transition Towards a Net Zero Carbon
Built Environment

IOP Conference Series: Earth and Environmental Science
Volume 323

Graz, Austria
11 - 14 September 2019

Part 1 of 2

Editors:

Alexander Passer Helga Kromp-Kolb
Thomas Lutzkendorf Michael Monsberger

Guillaume Habert

ISBN: 978-1-5108-9660-4
ISSN: 1755-1307



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

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

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommons.org/licenses/by/3.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2020)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117929 7481
Fax: 44117 920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

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

Fax:  845-758-2633

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



TABLE OF CONTENTS

PART 1
BUILDINGS
STAKEHOLDER RELATED FIELDS OF ACTION FOR PROCESS OPTIMIZATION OF
NEARLY ZERO ENERGY AND PLUS ENERGY BUILDINGS........oooiiiiiiiiie s 1
R Hofler
LIFE CYCLE COST REDUCTION AND MARKET ACCELERATION FOR NEW NEARLY
ZERO-ENERGY BUILDINGS ..ottt sttt sts ettt she e sst et e e sae e sbseam bt e sk e e e bt e sbb e e nbeenbe e e abeesnneenbeensneennneanne 8

T Weif3, R Pernetti, F Garzia, B Kohler, M Stobbe, K Meier, B Berggren

LIFE-CYCLE COSTS OF A MINIMALLY INVASIVE REFURBISHMENT APPROACH IN

COMPARISON TO A STANDARD REFURBISHMENT ...ttt ste e ve e e eare e s rne e e ennns 17
D Heidenthaler, M Gnigler, M Leeb, M Embacher, P Schweizer

TOWARDS THE DEFINITION OF A NZEB COST SPREADSHEET AS A SUPPORT TOOL FOR

THE DESLIGN ...t e e e ettt e e e e e sttt te e e eee e s s s e eeeeeeeasastaeeeeaee s s ssteseeaeesaassabeseaeesaasseaseeeeeeasssnteseeeesannrnnnnn 25
R Pernetti, F Garzia, G Paoletti, T Weiss

ENERGY AND COST OPTIMIZATION IN THE LIFE CYCLE OF NEARLY ZERO ENERGY

BUILDINGS USING PARAMETRIC CALCULATIONS ..ottt st stte e st s saa e s sabe e stna e e 34
D Venus, T Weiss, C Moser, T Hatt, M Plof3, T Rofkopf

CONTRADICTIONS OF LOW-EMISSION NZEB BUILDINGS ...ttt sare e st 42
K Severnyak

DESIGN TRANSFORMATION FROM STANDARD CONFORMITY TO NET SURPLUS ENERGY .................. 52
W Trinius

ANALYSIS AND CROSS-COMPARISON OF BUSINESS MODELS FOR NEARLY ZERO-

ENERGY BUILDINGS IN EURGOPE ..ottt e sttt e e e s st e e e e s s e aabab e e e e e e s sasabaaeeeeesessbareseeessansnranees 58

B Kohler, A Quast, A Andaloro, A Dinkel, A Knotzer
ENERGY FLEXIBLE BUILDINGS - THE IMPACT OF BUILDING DESIGN ON ENERGY

FLEXIBILITY .ottt bbb e e s s h e e e b e e s E e e e b e s s e e s b b e e b e b e e e b e e se b 66
T Weif3
MOBILE TINY HOUSES — SUSTAINABLE AND AFFORDABLE? .........cccooiiiiiii e 75

H C Leindecker, D R Kugfarth
CHALLENGES OF RETROFITTING AFFORDABLE HOUSING TO NET-ZERO CARBON IN

THE UNITED ARAB EMIRATES ...ttt e e e ettt e e e e e e s s bt e e e e e e s s e sabbbeaeeeessasabaseeeeeeessbabeseeeesannranees 83
A Mokhtar

TOWARDS DEVELOPING A BUILDING TYPOLOGY FOR SUDAN .........oooiiiiiiiite ettt 91
S Ismail Ahmed Ali, Z Szalay

LIFE CYCLE ENVIRONMENTAL IMPACT OF REFURBISHMENT OF SOCIAL HOUSING ...........cccoveennee.. 100

E Van De Moortel, K Allacker, F De Troyer, L Stijnen, E Schoofs
IMPROVING CONSTRUCTION EFFICIENCY WITH DIGITAL FABRICATION. AN

ENVIRONMENTAL INSIGHT ...ttt e e e s et e e e e e e s et e e e e e e s e s atat e e e e e e s sassteaeeeeesastareeeeeesansntaaeeeeesanaes 109
K Kuzmenko, A Féraille, O Baverel
A HOLISTIC APPROACH FOR INDUSTRIALIZING TIMBER CONSTRUCTION .....ccccccooiviiiiiieee et 117

A Santana-Sosa, A Fadai

MASSIVE TIMBER BUILDING VS. CONVENTIONAL MASONRY BUILDING. A

COMPARATIVE LIFE CYCLE ASSESSMENT OF AN ITALIAN CASE STUDY ..o 127
F Pittau, G Dotelli, A Arrigoni, G Habert, G lannaccone

COMPARATIVE LCA OF A CONCRETE AND STEEL APARTMENT BUILDING AND A CROSS

LAMINATED TIMBER APARTMENT BUILDING .........ooooiiiiiiiie et e e st e e e e e s atare e e e e e s snntnae e e e e e ennes 134
A R Eliassen, S Faanes, R A Bohne

POTENTIAL OF CONTEMPORARY EARTH ARCHITECTURE FOR LOW IMPACT BUILDING

B O\ 33 D T L0\ SO PPPOP 143
J Van Der Linden, B Janssens, E Knapen
LEANWOOD - TOWARDS RESILIENT DESIGN AND BUILDING PROCESSES. ..., 152

S Geier



CONSTRUCTION, DECONSTRUCTION, REUSE OF THE STRUCTURAL ELEMENTS: THE

CIRCULAR ECONOMY TO REACH ZERQO CARBON .......cooiiiiiiiiii ettt aaeea e 160
I Bertin, F Lebrun, N Braham, R Le Roy
SUSTAINABLE DESIGN OF VEGETATED STRUCTURES: BUILDING FRESHNESS .........ccoocoviiiiiniiieiiinee 169

J Cravero, A Feraille, P-A Versini, J-F Caron, I Tchiguirinskaia, O Baverel

DESIGN CONCEPT FOR PREFABRICATED ELEMENTS FROM CDW TIMBER FOR A

CIRCURLAR BUILDING ...ttt et e ettt e ettt e e e tate e e e etteeesateeeeasaeeesabteaeaateeeeassseeeasbeeeantaseeanseeeeasbeeesseeaeans 178
A Klinge, E Roswag-Klinge, S Paganoni, L Radeljic, M Lehmann

PROTOTYPOLOGY FOR A CIRCULAR BUILDING INDUSTRY: THE POTENTIAL OF RE-

USED AND RECYCLED BUILDING MATERIALS .......oo ottt e e e et re e e e e s e sanan e e e e e s s nnennees 187
F Heisel, K Schlesier, D E Hebel

THE SECRET INGREDIENT - THE ROLE OF GOVERNANCE IN GREEN INFRASTRUCTURE

DEVELOPMENT: THROUGH THE EXAMPLES OF EUROPEAN CITIES ..........ccooiiiiie e 195
B Kérmondi, J Tempfli, J B Kocsis, J Adams, F E Szkordilisz

MITIGATION STRATEGIES OF THE URBAN HEAT ISLAND INTENSITY IN

MEDITERRANEAN CLIMATES: SIMULATION STUDIES IN ROME (ITALY) AND

VALPARAISO (CHILE)..... ..ottt sttt sttt ettt e ettt e e s bte e e sate e e e aab e e e ekt e e e aabb e e e eab b e e e asbe e e anbbeeeanbbeeeanbeaeantneeas 205
M Palme, C Clemente, M Cellurale, C Carrasco, A Salvati

USING A BUDGET APPROACH FOR DECISION-SUPPORT IN THE DESIGN PROCESS .........ccoocvviiiiiiineen 213
A Hollberg, T Liitzkendorf, G Habert

DYNAMIC BENCHMARKING OF BUILDING STRATEGIES FOR A CIRCULAR ECONOMY .........ccceeeuneen. 223

L Eberhardt, H Birgisdottir, M Birkved

CARBON HEROES BENCHMARK PROGRAM - WHOLE BUILDING EMBODIED CARBON

PROFILING. ...ttt et e e e e e ettt e e e te e e e e teeeeaateeeaaseeeeabeeeeaateeeeassaeesabeeaeaatseeeassseeeasteeeanteaeeasseeeeasbaeennseeaaans 232
P Pasanen, R Castro

INVENTORY OF THE EXISTING RESIDENTIAL BUILDING STOCK FOR THE PURPOSE OF

ENVIRONMENTAL BENCHMARIKING .......ooutiiiiiiiiiiiiee ettt e esittete e e e s siiataaeeeeessstabaseseessestaseseesssssssssseessssnssnnnes 240
E Verellen, K Allacker

LIFE-CYCLE ASSESSMENT AS A DECISION-SUPPORT TOOL FOR EARLY PHASES OF

URBAN PLANNING: EVALUATING APPLICABILITY THROUGH A COMPARATIVE

7N g id 230 7N 03 & DTSSR PRRROP 248
K Slavkovic, E Nault, T Jusselme, M Andersen
CRITICAL ANALYSIS OF ENVIRONMENTAL BENCHMARKS FOR BUILDINGS.........ccoooceiiiiiieeeee s 257

D Trigaux, K Allacker, W Debacker

BUILDING DESIGN

PASSIVE HOUSE-CONCEPT APARTMENTS: SUSTAINABILITY EVALUATION IN A CASE

STUDY OF STOCKHOLM, SWEDEN .........ooiiiiiiiiii ettt e st e e sttt e e s ette e e s te e e e ataee s e aateeeataeeeabeeessareeesseaeeans 265
M Khatibi

THE EFFECT OF INSULATION THICKNESS ON LIFETIME CO2 EMISSIONS .......ccooiiiieee e 278

M Totland, T Kvande, R A Bohne

SURFACE-TO-VOLUME RATIO: HOW BUILDING GEOMETRY IMPACTS SOLAR ENERGY

PRODUCTION AND HEAT GAIN THROUGH ENVELOPES..........ooiiii ittt 287
M T Araji

ASSESSMENT SYSTEM FOR SUSTAINABLE BUILDINGS OF THE GERMAN GOVERNMENT

(BNB): CALCULATION TOOL FOR THE VENTILATION RATE AND THE RESULTING

CARBON DIOXIDE CONCENTRATION IN THE AMBIENT AIR .......cccooiiiiiiiieie et 296
H Schiitz, O Béttcher

IMPACT OF DYNAMIC COz2 EMISSION FACTORS FOR THE PUBLIC ELECTRICITY SUPPLY

ON THE LIFE-CYCLE ASSESSMENT OF ENERGY EFFICIENT RESIDENTIAL BUILDINGS .............cccee... 305
A Miiller, P Worner

COMPARISON OF THE ENVIRONMENTAL ASSESSMENT OF AN IDENTICAL OFFICE

BUILDING WITH NATIONAL METHODS ......oooiiiiiiiite ettt sttt sba e st nbe e snbeenbeesnaeenneesnne 314
R Frischknecht, H Birgisdottir, C-U Chae, T Liitzkendorf, A Passer, E Alsema, M Balouktsi, B Berg, D Dowdell, A
Garcia Martinez, G Habert, A Hollberg, H Konig, S Lasvaux, C Llatas, F Nygaard Rasmussen, B Peuportier, L
Ramseier, M Rock, B Soust Verdaguer, Z

NEW PORTFOLIO-RATING-SYSTEM BASED ON LEVEL(S) ...cooviiiiiiiiiii it 325
H J Bernegger



THE BNK ASSESSMENT TOOL FOR THE SUSTAINABILITY PERFORMANCE OF SMALL

RESIDENTIAL BUILDINGS IN GERMANY — LESSONS LEARNT ..ot e e 333
N Essig

A STAKEHOLDER- AND FUNCTION-BASED PLANNING METHOD FOR SPACE-EFFICIENT

BUILDIINGS ...ttt ettt e e ettt e et et e e et e e e e aste e e a1 sb e e e aabbe e e eate e e e kb e e e e b be e e aREe e e e sb b e e e s beeeanteeeeanbaeeenabeeeantaeaeans 340
P Von Both

SUSTAINABILITY ASSESSMENT OF A FLEMISH OFFICE BUILDING WITH LEVEL(S): A

LEVEL 1 ASSESSMENT ... ... ittt ettt e e ettt e e et et e e et te e e aabeeeeaabeeeaaateeeaateeeeasteeeeasteaestaaeesseeeeaataeeasneeas 348
D Ramon, C Pironnet, K Allacker

IEA EBC ANNEX 72 - ASSESSING LIFE CYCLE RELATED ENVIRONMENTAL IMPACTS

CAUSED BY BUILDINGS — TARGETS AND TASKS ...ttt 357
R Frischknecht, H Birgisdottir, C-U Chae, T Liitzkendorf, A Passer
BIM BASED ITERATIVE SIMULATION - EFFICIENT BUILDING DESIGN: A CASE STUDY ........ccccoovviinene 367

M Tallberg, R Bohne
APPLICATION OF RECYCLINGGRAPHS FOR THE OPTIMISATION OF THE

RECYCLABILITY IN BUILDING INFORMATION MODELLING...........ccooiiiiiii et 377
D Schwede
PROCESS MODEL FOR BIM-BASED MEP DESIGN ...ttt e et e e e e e nnan e e e e e s s nnennees 385

R Parti, S Hauer, M Monsberger

CRITERIA CATALOGUE AND ANALYSIS MODEL TO MANAGE COMPLEXITY IN

PREFABRICATED TIMBER CONSTRUCGTION ........ooiiiiiiiiiieiie sttt sttt s sbeessseenbessnaesnneesnne 393
S Geier, P Schwehr

SWITCHING TO A HOLISTIC PERSPECTIVE ON SEMANTIC COMPONENT MODELS IN

BUILDING AUTOMATION - TAPPING THE FULL POTENTIAL OF AUTOMATED DESIGN

APPROACHES ... ..ottt e e bt e e sttt e e e hb e e e o b bt e e aabe e e e aabe e e e bbe e e anbe e e e enb b e e e asbe e e anbbeeeenbbeeeanbeeesntneeas 401
B Wolischlaeger, E Eichenberg, K Kabitzsch

THE PRACTICAL USE OF MODULE D IN A BUILDING CASE STUDY: ASSUMPTIONS,

LIMITATIONS AND METHODOLOGICAL ISSUES ...ttt st aa e bae s niba e e stnaeeans 410
L Delem, L Wastiels

RECONCILING RECYCLING AT PRODUCTION STAGE AND END OF LIFE STAGE IN EN

15804: THE CASE OF METAL CONSTRUCTION PRODUCTS ...ttt sate et 418
C Leroy, N Avery, L Tikana, S Grund

DECLARATION OF THE END-OF-LIFE FOR BUILDING PRODUCTS ...t e 429
W Trinius, J Goerke

THE REPORTING OF END OF LIFE AND MODULE D DATA AND SCENARIOS IN EPD FOR

BUILDING LEVEL LIFE CYCLE ASSESSMENT ..ottt ettt ntire s e e e e s siatrae e e s s s e satnreeeeesssnaraneeeeens 434

J Anderson, A Ronning, A Moncaster

MODELLING OPTIONS FOR MODULE C AND D: EXPERIENCES FROM 50 EPD FOR WOOD-

BASED PRODUCTS IN NORWALY ..ottt ettt ettt et e e sttt e sttt e s bt e e e s ate e e e atb e e e e eabe e e aata e e e aabeeeesabeaeantaeaeans 445
L G F Tellnes, A R Ronning

A TYPOLOGY OF DIGITAL BUILDING TECHNOLOGIES: IMPLICATIONS FOR POLICY

AND INDUSTRY ..ottt e e e e e s et e e e e e e sttt e e e e e e e aa st tateeeeeeaassseeaeeeeesasseeseseeeeaasssteaeeeseaastseeeeeeesanssteaneeeeaannes 451
J Meuer, M Toetzke, C Nakhle, S Windeck

LIFE CYCLE ASSESSMENT APPLIED TO CONSTRUCTION AND DEMOLITION WASTE

TREATMENT: PROPOSAL OF A BRAZILIAN SCENARIQO ........cooiitiiii ittt seitaree e sibrea e e e e ennnnees 460
I C Hackenhaar, R P Waskow, R Tubino, A Passuello

CONSEQUENTIAL LIFE CYCLE ASSESSMENT OF BRAZILIAN CEMENT INDUSTRY

TECHNOLOGY PROJECTIONS FOR 2050 .......ccouiiiiiiie ettt e etee e sttt e e s etteaestaaeeasaaesssateesanteseesnseeessssesesseneeans 469
V Gomes, M P Cunha, M R M Saade, G D Guimardes, L Zucarato, C H Ribeiro, M Gomes Da Silva

ENHANCING CONSISTENCY IN CONSEQUENTIAL LIFE CYCLE INVENTORY THROUGH

MATERIAL FLOW AN ALY SIS oottt ettt e e s ettt e e e e e e s s a e e e e e e s e st tate e e e e e e s sstaaeeeeesasstateeeeeesansnenaeeeeesannes 479
S Cordier, F Robichaud, P Blanchet, B Amor

CONSEQUENTIAL LCA OF DEMOUNTABLE AND REUSABLE INTERNAL WALL

ASSEMBLIES: A CASE STUDY IN A BELGIAN CONTEXT .......cooiiiiiiiiii ittt 488
M Buyle, W Galle, W Debacker, A Audenaert

PROBABILISTIC LCA AND LCC TO IDENTIFY ROBUST AND RELIABLE RENOVATION

STRATEGIES ...ttt ettt sa e et e s st e bt e e R e e teeesseeaaeeenteeaseeesseeente e teeeseeeaseeemteenaeeesseeaneeensennneeenneeanee 497
A Galimshina, A Hollberg, M Moustapha, B Sudret, D Favre, P Padey, S Lasvaux, G Habert
SCENARIO UNCERTAINTIES ASSESSMENT WITHIN WHOLE BUILDING LCA .........ccccoooiiiiiiieeeieee 508

G D Guimardes, M R M Saade, O O C Zara, V G Silva



DIAGNOSIS OF UNCERTAINTY TREATMENT IN NEIGHBOURHOOD LIFE CYCLE

AS SE S S EN T S .ot r e e e e e s e ettt et eaee s st atteeeeeeaaa s teaeeeeeeaasseeaeeeeesassseteeeeee s e s s eeeeeeeeaanrerneeeeeeannnrereeeeeaannes 517
O O C Zara, G D Guimaraes, V Gomes
THE REGENERATIVE BUILDING: A CONCEPT OF TOTAL SUSTAINABILITY ......ooooiiiiiieieiiiieeeee s 527

C Gambato, S Zerbi

HYBRIDISATION — A RESILIENT STRATEGY IN TIMES OF CHANGE AND

TRANSFORMATION. ..ottt ettt e st e e e e st esaeessae e teeasseesaeeasteesseeesseeamteesseeasseeaseeanteenreeeseeanseesensneeenneeanen 535
P Schwehr, C L Schuchert, F Winterberger

HYDROLOGICAL AND THERMAL RESPONSE OF GREEN ROOFS IN DIFFERENT

CLIMATIC CONDITIONS ittt ettt e et e e e sttt e e s bb e e e 2k b e e e aabe e e e b bt e e e bbe e e aabe e e e abbee e e b beeeanbeaeeasbbeeeasbeeeanbeeaeans 546
C Arkar, S Domjan, D Majkovic, J Sumi, S Medved

INTEGRATING CLIMATE CHANGE IN LIFE CYCLE ASSESSMENT OF BUILDINGS:

LITERATURE REVIEW L.ttt ekttt e s bt e b bt e e s s b bt e e e s b bt e e e b be e e s bbb e e sabb e e e anbeeeaannee s 554
D Ramon, K Allacker

"PET TOOL" — A SOFTWARE TOOL FOR LIGHTWEIGHT EXTENSIVE GREEN ROOFS

PERFORMANCE ANALYSES ... oottt ettt et e e sat e e e e s ree e sseeante e teeesteeaseeanteesreeeseeanseenseeaneeenneeanen 562
C Arkar, S Domjan, D Majkovic, J Sumi, S Medved

CITIES

ASSESSMENT OF URBAN-SCALE POTENTIAL FOR SOLAR PV GENERATION AND

CONSUMPTION ...ttt e e et e e e ettt e e e e ebee e e aateeeaateeeeabeeeaassaeeeasaaeesabeeaeaatseeeasseeeeasteeeanteaeeasbeeesasbaeeaseeaaans 570
J Pedrero, N Hermoso, P Hernandez, I Muiioz, E Arrizabalaga, L Mabe, I Prieto, J L Izkara

BUILDING PHYSICS DESIGN OF URBAN SURFACES ...ttt e e e snan e e e 580
P Leistner, A Kaufmann, M Koehler, M Wiirth, W K Hofbauer, S Dittrich

SUSTAINABILITY OF INNOVATIVE URBAN SURFACES - A NEW APPROACH OF

B NI T N SI\Y 1 D0 RSP PPRPION 589
K Henzler, R Horn, M Jéiiger, S D Maier

LAND RESOURCE MANAGEMENT OF COASTAL AREAS IN INDIAN CITIES:

COMPARATIVE ASSESSMENT WITH PREVAILING METHODS ...t 598
R Dhiman, P Kalbar, A Inamdar

TURNING THE EXISTING BUILDING STOCK INTO A RESOURCE MINE: PROPOSAL FOR A

NEW METHOD TO DEVELOP BUILDING STOCK MODELS ...ttt e e sntnne e e 604
A Lismont, K Allacker

SEISMIC AND SOLAR PERFORMANCE OF HISTORICAL CITY URBAN FORM-BASED

MULTICRITERIA AN ALY SIS .. ittt ettt s sttt e e e e e s et e e e e e e s seataaeeeeesesbbbeseeeesaasbraeeeeeseasbsbeeeeeesansarareeeenns 614
A D'Amico, M Morganti

2 DEGREES — UNDERSTANDING THE CONTRIBUTION OF CITIES TO A CARBON NEUTRAL

L0 103 I D3 N SO TSP RPTRUPPRN 622
B Wittstock, J Goerke, M Blumberg

ON NET ZERO GHG EMISSION TARGETS FOR CLIMATE PROTECTION IN CITIES: MORE

QUESTIONS THAN ANSWERS? ...ttt ettt ah e e s s b bt e e sttt e e abb e e e s b beeeanbeeesasbeeessbbeeeanbeeeeans 630
T Liitzkendorf, M Balouktsi

VISUALISATION OF KPIS IN ZERO EMISSION NEIGHBOURHOODS FOR IMPROVED

STAKEHOLDER PARTICIPATION USING VIRTUAL REALITY .....ccooooiiiiiiii ettt 640
A H Wiberg, S Lovhaug, M Mathisen, B Tschoerner, E Resch, M Erdt, E Prasolova-Forland

CRAFTING LOCAL CLIMATE ACTION PLANS: AN ACTION PRIORITISATION

FRAMEWORK USING MULTI-CRITERIA DECISION ANALYSIS ...ttt 650
M Balouktsi

A SYSTEMATIC REVIEW OF THE INTERNATIONAL ASSESSMENT SYSTEMS FOR URBAN

NLOIY N 00N 33 0 9 1 N YU ORUPPRPRRRRRONY 660

J Pedro, A Reis, M Duarte Pinheiro, C Silva

OPTIMIZATION-BASED PLANNING OF LOCAL ENERGY SYSTEMS -BRIDGING THE

RESEARCH-PRACTICE GAP .........oooiiiii ottt e e sttt e et e e e st b e e e e ta e e e s bt e e e aate e e e tb e e e abbeeeaabeeeatnees 669
L Andrew Bollinger, J Marquant, M Sulzer

INTEGRATION OF MULTIPLE METHODOLOGIES TO EVALUATE EFFECTS OF NATURE

BASED SOLUTIONS ON URBAN CLIMATE MITIGATION AND ADAPTATION........coooiiiiiieie e 679
A Lopez, L Mabe, C Cantergiani



FOSTERING THE IMPLEMENTATION OF GREEN SOLUTIONS THROUGH A LIVING LAB

APPROACH - EXPERIENCES FROM THE LILA4GREEN PROJECT .........ccooiiiiiiiiiii e 687
T Totzer, K Hagen, E Meinharter, D Millinger, M Ratheiser, S Formanek, B Gasienica-Wawrytko, J Brossmann, V
Matejka, W Gepp

THE POTENTIAL OF GREENABLE AREA IN THE URBAN BUILDING STOCK...........cccccoiinniiiiienienienie e 696
R Stangl, P Minixhofer, S Hoerbinger, L Kermer

MAPPING OF INNOVATIVE GOVERNANCE MODELS TO OVERCOME BARRIERS FOR

NATURE BASED URBAN REGENERATION ..ottt ettt sttt e st e e sabe e e naee s 703
A Egusquiza, M Cortese, D Perfido

GREEN RESILIENT CITY - A FRAMEWORK TO INTEGRATE THE GREEN AND OPEN

SPACE FACTOR AND CLIMATE SIMULATIONS INTO EVERYDAY PLANNING TO SUPPORT

A GREEN AND CLIMATE-SENSITIVE LANDSCAPE AND URBAN DEVELOPMENT .........ccccooconiiiiiiininninn 718
F Reinwald, Z Ring, F Kraus, A Kainz, T Tétzer, D Damyanovic

IMPLEMENTATION OF A SUSTAINABILITY MONITORING TOOL INTO THE DYNAMICS

OF AN URBAN BROWNFIELD REGENERATION PROJECT.........coocociiiiiii ittt 729
M Laprise, E Rey

POCKET MANNERHATTEN - CITY RENEWAL ON THE BASIS OF SPATIAL SHARING

STRATEGIES, BOTTOM-UP PARTICIPATION AND COMMON GOOD-BASED INCENTIVES.............cc.c... 737
F Niedworok

MODELLING OF A SANITARY LANDFILL FOR DEVELOPING COUNTRIES TO IMPROVE

THE RELIABILITY OF LIFE CYCLE ASSESSMENT STUDIES .........oooiiiiie ettt e 745
K G Gutierrez, M A O Fernandes, C A L Chernicharo

BIKE MODEL DISTRICT "ALTE NEUSTADT" IN BREMEN ...ttt e et ae e 755

J Dietz, M Hoppe, S Kollmann, U Mansfeld

CLIMATE-RESILIENT URBAN PLANNING AND ARCHITECTURE WITH GREENPASS

ILLUSTRATED BY THE CASE STUDY 'FLAIR IN THE CITY' IN VIENNA .......cocoiiiniie e 763
F Kraus, B Scharf

PUBLIC PROCUREMENT FOR CARBON REDUCTION IN INFRASTRUCTURE PROJECTS —

AN INTERNATIONAL OVERVIEW L.....oiiiiiiiiiiiiiiii bbbt sb et 774
A Kadefors, S Lingegdrd, J Alkan-Olsson, S Uppenberg, D Balian

IMPLEMENTING CLIMATE IMPACTS IN ROAD INFRASTRUCTURE IN THE DESIGN PHASE

BY COMBINING BIM WITH LCA ...ttt n e e st e essn e e e e nnneenneesnne e reennneens 782
R Slobodchikov, K Lohne Bakke, P Ragnar Svennevig, R O'Born

PART 2

INFLUENCE OF CROSS PASSAGES TEMPERATURES ON THE LIFE-CYCLE COST OF

TECHNICAL EQUIPMENT IN A RAILWAY TUNNEL.......cooiiiiiiiieiit et nestae e et e snaeenneeanes 790
M Scherz, D Fruhwirt, M Bacher, H Steiner, A Passer, H Kreiner

INTEGRATED EVALUATION OF ENERGY AND EMISSION REDUCTION POTENTIAL AND

MANAGEMENT STRATEGIES FOR URBAN ROAD SYSTEMS ... .ottt sina e 803
S Anastasio, S Wu, R A Bohne, A Passer, S Spaun, T Kristensen, J Li, J Xie, H Kreiner, I Hoff, D M Barbieri, HR
Vignisdottir, A Lau, S Amirkhanian

LIFE CYCLE ASSESSMENT OF ALTERNATIVE ROAD BASE MATERIALS: THE CASE OF

PHOSPHOGYPSUM ...t e e e e e e e ettt e e e e e e s ettt e e e e e e s et beeseeeeaaaatateseaees s sateseeeesaastaseeeeeassssenseeeesannsrnnnns 811
M Saadé-Sheih, A Feraille, A Alaoui Soulimani

PROCESSES

TOWARDS HOUSING SUSTAINABILITY: A FRAMEWORK FOR THE DECISION-MAKING
PROCESS OF TENANT S ...ttt e ettt e e et e e e ettt e e ettt e e e e ebteeeaateeeeasaeeesabtesesateeeeasseeeeasbeeeanteseeasseeeeastaeeaseeaaans 819
A Pagani, C R Binder

SUSTAINABLE CITIES AND COMMUNITIES - BEST PRACTICES FOR STRUCTURING A

N 0 T @Y (0.2 ) J 30 SRR 828
K Neumann

TOWARDS A SUSTAINABLE DISTRICT: A STREAMLINED LIFE CYCLE ASSESSMENT

APPLIED TO AN ITALIAN URBAN DISTRICT .....ooooiiiiiiii ettt et et aae e st a e e e b e e sabe e e s tnee s 838

E Palumbo, M Traverso, E Antonini, A Boeri



CONSIDERING THE DYNAMICS OF ELECTRICITY DEMAND AND PRODUCTION FOR THE

ENVIRONMENTAL BENCHMARK OF SWISS RESIDENTIAL BUILDINGS THAT

EXCLUSIVELY USE ELECTRICITY ...ooiiiiiiiiiiiie ittt sttt te et a e ssbse e stbeasasbaaeaanbbesassteaaantaaessnssessssseasssneens 850
D Beloin-Saint-Pierre, P Padey, B Périsset, V Medici

MANAGING CONSTRUCTION PROJECTS: DEVELOPING COMPLEXITY INTO

COMPLICATEDNESS ... ottt b bbb e e bbb e b e e b b e b e b e e b e bbb e s b et s bt een s 859
W Eber

MULTIPLE CRITERIA DECISION ANALYSIS UNDER UNCERTAINTY IN SUSTAINABLE

CONSTRUCTION: A NEUTROSOPHIC MODIFIED BEST-WORST METHOD ...........ccoooiiiiiiieceee 869
M Scherz, A Vafadarnikjoo

CONSISTENT BIM-LED LCA DURING THE ENTIRE BUILDING DESIGN PROCESS ... 878
C Cavalliere, A Hollberg, G R Dell'Osso, G Habert

BIM-INTEGRATED LCA - MODEL ANALYSIS AND IMPLEMENTATION FOR PRACTICE................coc... 887
K Forth, A Braun, A Borrmann

IDENTIFICATION AND COMPARISON OF LCA-BIM INTEGRATION STRATEGIES.............cccoeviiiiiiiine. 896

L Wastiels, R Decuypere

BIM FOR PUBLIC AUTHORITIES: BASIC RESEARCH FOR THE STANDARDIZED

IMPLEMENTATION OF BIM IN THE BUILDING PERMIT PROCESS ...t 904
D Plazza, M Rock, G Malacarne, A Passer, C Marcher, D T Matt

A CROSS-PLATFORM MODULAR FRAMEWORK FOR BUILDING LIFE CYCLE

B NS ESY N 3\Y 00 OO P PP 912
B Kiss, M Rock, A Passer, Z Szalay
6D BIM-TERMINAL: MISSING LINK FOR THE DESIGN OF CO:-NEUTRAL BUILDINGS............ccceeeevnneenn. 922

H Figl, M Ilg, K Battisti

STEP-BY-STEP IMPLEMENTATION OF BIM-LCA: A CASE STUDY ANALYSIS

ASSOCIATING DEFINED CONSTRUCTION PHASES WITH THEIR RESPECTIVE

ENVIRONMENTAL IMPACTS ...ttt ettt b e e st ettt e e s b bt e e e s te e e e as bt e e e bt e e e ante e e e enbbeeessbeaeantaaenans 928
R Di Bari, O Jorgji, R Horn, J Gantner, S Ebertshduser

CONNECTING BIM AND LCA: THE CASE STUDY OF AN EXPERIMENTAL RESIDENTIAL

BUILDING .......cooiiiiiiiieenineene s RIS RIS B P TP TIPS TIPS TION 938
J Veselka, J Ruzicka, A Lupisek, P Hajek, S Mancik, V Zd'ara, M Siroky

TOWARDS A LIFE CYCLE SUSTAINABILITY ASSESSMENT METHOD FOR THE

QUANTIFICATION AND REDUCTION OF IMPACTS OF BUILDINGS LIFE CYCLE..........cccccooviiiniiiieiiineee 944
C Llatas, R Angulo Fornos, N Bizcocho, I Cortés Albala, R Falcon Ganfornina, I Galeana, A Garcia-Martinez, J C
Gomez De Cozar, S Lopez Alonso, P Meda, J M Mercado Martinez, M V Montes, R Periafiez Cristobal, R
Quiriones, T Rojo, C Rubio Bellido, M Ruiz Alfo

DIGITALIZATION OF BUILDING LCA AND INTERNATIONAL ACTIVITIES - IN THE

CONTEXT OF GERMAN ASSESSMENT SYSTEM FOR SUSTAINABLE BUILDING..............cccoooiiiiiiieeeiiiinnns 955
T Brockmann

COMPUTER-AIDED SUPPORTING TOOL FOR LCA EVALUATION OF ENERGY

EFFICIENCY OF THE BUILDINGS — ASSESSMENT METHOD AND CASE STUDIES...........cccoovvveeiiviiiiieee, 964

S Domjan, C Arkar, S Medved

INFORMATION MANAGEMENT THROUGHOUT THE LIFE CYCLE OF BUILDINGS —

BASICS AND NEW APPROACHES SUCH AS BLOCKCHAIN .......coooiiiii ittt et e 973
M Ganter, T Liitzkendorf

CONTEXT-DEPENDENT INFORMATION SPACE FOR CONSTRUCTION INFORMATION

i 20 L0 T TS EERRRY 983
F Hilbert, R Schiilbe, S Fuchs

A DESIGN INTEGRATED PARAMETRIC TOOL FOR REAL-TIME LIFE CYCLE

ASSESSMENT — BOMBYX PROJECT .......oooiiiiiiiiiiie ettt ettt et sitta e e e e e s s s sabata s e e e s s sabbaaeeessseababeeeeesssssbeseeeessannes 993
S Basic, A Hollberg, A Galimshina, G Habert

SUSTAINABLE BUILDING INFORMATION MODELING IN THE CONTEXT OF MODEL-

BASED INTEGRAL PLANNING ...ttt et e et e e e st e e e e be e e e sab e e e aateeeeesbeeeeaabeeesbeaeesrbreeeantaeeaseneas 1003
S Ebertshduser, K Graf, P Von Both, K Rexroth, R Di Bari, R Horn

IBPSA PROJECT 1: BIM/GIS AND MODELICA FRAMEWORK FOR BUILDING AND

COMMUNITY ENERGY SYSTEM DESIGN AND OPERATION - ONGOING DEVELOPMENTS,

LESSONS LEARNED AND CHALLENGES ...ttt nnneanne 1012
M Wetter, C Van Treeck, L Helsen, A Maccarini, D Saelens, D Robinson, G Schweiger
SUSTAINABILITY ASSESSMENT IN ARCHITECTURAL COMPETITIONS IN SWITZERLAND................ 1020

M Mobiglia, F Cellina, R Castri



MULTI-OBJECTIVE OPTIMIZATION OF BUILDING'S LIFE CYCLE PERFORMANCE IN

EARLY DESIGN STAGES ... oottt e et am et e e e s b et e ne e amn e e e e nnn e e nne e s e ennes 1027
H Yu, W Yang, Q Li

EARLY DESIGN STAGE BUILDING LCA USING THE LCABYG TOOL: NEW STRATEGIES

FOR BRIDGING THE DATA GAP ...ttt bbb 1035
K Kanafani, R Kjcer Zimmermann, F Nygaard Rasmussen, H Birgisdottir

EARLY DESIGN STAGE BUILDING LCA USING THE LCABYG TOOL: COMPARING CASES

FOR EARLY STAGE AND DETAILED LCA APPROACHES ..ot 1044
R Kjeer Zimmermann, K Kanafani, F Nygaard Rasmussen, H Birgisdottir
EVALUATION OF BIM BASED LCA IN EARLY DESIGN PHASE (LOW LOD) OF BUILDINGS................... 1053

M Nilsen, R A Bohne
LESSONS LEARNED FROM ASSESSING LIFE CYCLE IMPACTS FOR AN ENVIRONMENTAL

PRODUCT DECLARATION: EXAMPLES FOR RUN-OF-RIVER POWER PLANT. ...........coccoiiiiniiiciiiee 1062
C Meili, N Jungbluth

LARGE SCALE SMART METER DATA ASSESSMENT FOR ENERGY BENCHMARKING AND

OCCUPANT BEHAVIOUR PROFILE DEVELOPMENT ........ocoiiiiiiiiiiiie et 1067
M Horvath, J N Adams, Z Deme Bélafi, L Czétany, Z Szalay, S Varnagy, A Reith, T Csoknyai

MONITORING RESULTS OF INNOVATIVE ENERGY-EFFICIENT BUILDINGS IN AUSTRIA................... 1078
M Beermann, E Sauper

AN INNOVATIVE USER FEEDBACK SYSTEM FOR SUSTAINABLE BUILDINGS..........ccccoooiiiiniiicieee, 1085

M Monsberger, D Koppelhuber, V Sabol, H Gursch, A Spataru, O Prentner

HOOK-AND-LOOP FASTENER - APPLICATION FOR THE TECHNICAL BUILDING

EQUIPMENT ...ttt ettt e bttt h e e b e e b e e s s e eh e e bt e b e e R e e e b e oAb e e b e 2R e 4R e e b e e b e e b e eh e e bt e b e e Rt e Re e b e e be e bt ene e benbeenean 1093
F Oswald, R Riewe, M Raudaschl

IMAGE-OBFUSCATION AS A MEANS FOR PRIVACY-CONSCIOUS VISUAL DATA

ACQUISITION FROM BUILDING SYSTEMS ...ttt sttt sttt e sibe e s sbbe e e s bbe e e snbeaearaeees 1101
S Subramaniam, S Hoffmann

THE THREE SISTERS, KLIMAAKTIV OBJECT OF THE MONTH 12/2018 ........cccocoiiiiiiiiiiieiiie e 1111
M Kranzl

PRODUCTS

REDUCING WATER FOOTPRINT OF BUILDING SECTOR: CONCRETE WITH SEAWATER

AND MARINE AGGREGATES ..ottt e e ettt e e e e e s s st b e e e e e e s sabb e b e e e e e e s saabaeeeeessasatbbeeeeessansnrareeeenns 1116
V Arosio, A Arrigoni, G Dotelli

SUSTAINABILITY ASSESSMENT IN CUBAN CEMENT SECTOR- A METHODOLOGICAL

PN g i 20 7N 03 & S PR OPPPRP 1124
S Sanchez, Y Cancio, I R Sanchez, J F Martirena, E R Rosa, G Habert

ECO-EFFICIENCY ASSESSMENT OF CONVENTIONAL OPC/PPC REPLACEMENT BY LC3 IN

CUBAN RESIDENTIAL BUILDINGS ...ttt ettt e st e e et e e e sat e e e ats e e e ebeeeeaabeeestaaeessbeeeeanteeeaseeeas 1133
Y Cancio Diaz, S Sanchez Berriel, I R Sanchez Machado, J F Martirena Herndndez, G Habert

OPTIMIZING THE ECONOMIC, ENVIRONMENTAL AND TECHNICAL PERFORMANCE OF

CONCRETE MIXES WITH FLY ASH AND RECYCLED CONCRETE AGGREGATES...........c.ccccoviiivieeeeeienn, 1139
R Kurda, J D Silvestre, J Brito

SENSITIVITY ANALYSIS OF LIFE CYCLE IMPACTS DISTRIBUTION METHODS CHOICE

APPLIED TO SILICA FUME PRODUCTION ...ttt ettt e st e st e e s stbe e aata e e s saaa e e ssbbeaesnbaeeantaees 1147
JF G Timm, M F D Morales, A Passuello

VARIABILITY OF ENVIRONMENTAL IMPACT OF READY-MIX CONCRETE: A CASE

STUDY FOR BRAZIL ...ttt ettt e e e e e ettt e e e e e e s s tte e e e e e s e s st aeeeeaeesasaeateeeaessassstaseaeesaasstaseseeeesasnteseeeesannaes 1155
F B Silva, L A Oliveira, O S Yoshida, V M John
ECOLOGICAL PERFORMANCE AND RECYCLING OPTIONS OF PRIMARY STRUCTURES. .................... 1163

A Fadai, D Stephan

OVERVIEW OF RECYCLED CONCRETE RESEARCH THROUGH DEVELOPMENT YEARS

(@000 z |} . T PRSPPSO 1172
J Xiao, A D Singh, Z Duan, Y Pan, J Qin

A COMPARATIVE STUDY ON NONLINEAR DAMPING BEHAVIORS OF PRECAST AND

CAST-IN-SITU RECYCLED AGGREGATE CONCRETE FRAMES ..ottt 1183
J Xiao, C Wang, C Wang, T Ding, A Singh

MODIFICATION ON RECYCLED AGGREGATES AND ITS INFLUENCE ON RECYCLED

(100163 23 D 1 TSP OPPPRPT 1191
K Huang, T Ding, J Xiao, A Singh



PARAMETRIC LIFE CYCLE ASSESSMENT OF A REUSABLE BRICK VENEER.............cccoooceiiiiiiiiiienc e, 1198
C Vandervaeren, W Galle, N De Temmerman

OUTCOMES OF A STUDENT RESEARCH PROJECT ON CIRCULAR BUILDING SYSTEMS —

FOCUS ON THE EDUCATIONAL ASPECT ...ttt ettt e e e e e stabe e e e e e s s entare e e e e s e snaaraaeeeeeaannes 1207
B Janssens, E Knapen, P Winkels, G Verbeeck

INTEGRATING EARTHEN BUILDING MATERIALS AND METHODS INTO MAINSTREAM

CONSTRUCTION USING ENVIRONMENTAL PERFORMANCE ASSESSMENT AND

BUILDING POLICY ...ttt ettt e e ettt e e ettt e e e ettt e e e ette e e aatee e e asbeeeabeeaesateaeaasbeeeaasbeeesabeeeeasaseesseeeessteneansenens 1215
L Ben-Alon, V Loftness, K A Harries, E Cochran Hameen

COMPARATIVE ANALYSIS OF AN EXISTING PUBLIC BUILDING MADE FROM NATURAL

BUILDING MATERIALS AND REFERENCE BUILDINGS DESIGNED FROM COMMON

BUILDING MATERIALS ...ttt b e h ekt ab e sbe e ea bt e be e e bt e shb e e s beesbb e e nbeesnneebeennneens 1226
P Medgyasszay
ENVIRONMENTAL IMPACT OF TIMBER FRAME WALLS. ..........cooiiiiiiiiiiiiee e 1235

M Steeman, E Himpe, M Vanroelen, M De Roeck

LINKING CONSTRUCTION TIMBER CARBON STORAGE WITH LAND USE AND FORESTRY

MANAGEMENT PRACGTICES ...ttt e e e e e e e e e e e e e s e e at et e e e e e e s s sateeeeeeesaatebeeeeeessnnraneeeeans 1243
E J Forster, J R Healey, C C Dymond, G Newman, G Davies, D Styles

LIFE CYCLE ASSESSMENT OF RAMMED EARTH MADE USING ALKALINE ACTIVATED

INDUSTRIAL BY-PRODUCGTS ...ttt ettt e e sttt e e e e e s s s bbb e e e e e e s sabtsaeseeesesassbaseeeessasbareseeeessssreseeeesannaes 1254
A H Meek, M Elchalakani

BUTT-JOINT BONDING OF TIMBER AS A KEY TECHNOLOGY FOR POINT-SUPPORTED,

BIAXIAL LOAD BEARING FLAT SLABS MADE OF CROSS-LAMINATED TIMBER.................ccooeeeviiieennen. 1262
S Zoellig, M Muster, A Themessl

ENVIRONMENTAL PRODUCT DECLARATIONS (EPDS) AS A COMPETITIVE PARAMETER

WITHIN SUSTAINABLE BUILDINGS AND BUILDING MATERIALS ...t 1270
S C Andersen, H F Larsen, L Raffnsoe, C Melvang

ROLES OF THE REFERENCE SERVICE LIFE (RSL) OF BUILDINGS AND THE RSL OF

BUILDING COMPONENTS IN THE ENVIRONMENTAL IMPACTS OF BUILDINGS .........ccooccooiiiiiiieecnen, 1280
T Potrc Obrecht, R Kunic, S Jordan, A Legat

ECONOMIC VALUATION OF LIFE CYCLE ENVIRONMENTAL IMPACTS OF

CONSTRUCTION PRODUCTS - A CRITICAL ANALYSIS ..ottt ettt 1291
V Durdo, J D Silvestre, R Mateus, J De Brito

VINYLPLUS® AND THE VINYLPLUS PRODUCT LABEL. COULD THE INDUSTRY LABEL BE

INTEGRATED INTO INDEPENDENT SUSTAINABILITY CERTIFICATION SCHEMES? ......cccoooccvveivviiiinnn. 1301
A Sevenster, V Stone, H Schratt
POLYSTYRENELOOP — THE CIRCULAR ECONOMY IN ACTION .....ccoiiiiiiiiiciiieree et esivree e nnrnnes 1309

C Demacsek, L Tange, A Reichenecker, G Altnau

BUILDING PHYSICS AS A TOOL FOR DEVELOPMENT OF NEW COMPONENTS: ROOF

A 0010 L0 SRR 1317
J Tywoniak, V Calta, K Stanek, J Novaik, L Maierova

ENVIRONMENTAL PERFORMANCE OF WINDOW SYSTEMS IN PATIENT ROOMS: A CASE

STUDY IN THE BELGIAN CONTEXT ...ttt a e s sttt e e e e e s s s aata e e e e e s s esntaaeeeeeeesnnnteeeeeeeaanes 1324
N Eisazadeh, F De Troyer, K Allacker

PARTIALLY DYNAMIC LIFE CYCLE ASSESSMENT OF WINDOWS INDICATES POTENTIAL

THERMAL OVER-OPTIMIZATION ...ttt ettt ettt e st e et e e e st e e e s bt e e e s bb e e e aabe e e abb e e e ebbeeeanbaeeataees 1333
L Horup, M Reymann, Jt Rorbech, M Ryberg, M Birkved
PERIMETER BLOCKS IN DIFFERENT FORMS — ASPECTS OF DAYLIGHT AND VIEW .........cc..coooveeonnen. 1342

B Sundborg, B Szybinska Matusiak, S Arbab
LIFECYCLE ANALYSIS OF FINISHING PRODUCTS ENHANCED WITH PHASE CHANGING

B 7. N0 8 302 7N 50 USRI 1350
Petr Zhuk
DESIGNING A SMART FACTORY FOR MASS RETROFIT OF HOUSES ..ot 1358

K Lange, U-B Kraemer

EDUCATION & ECONOMY

AUSTRIAN UNIVERSITIES AND THE SUSTAINABLE DEVELOPMENT GOALS.........ccocooiiiiiiiiiece e, 1366
A Korfgen, I Glatz, S Maier, M Scherz, H Kreiner, A Passer, F Allerberger, H Kromp-Kolb, J Stotter

ARCHITECTURAL EDUCATION FOR A POST-FOSSIL FUTURE ..........cccccoooniiiniiiiie e 1377

E Roswag-Klinge, N Pawlicki, M Crabbe



AFFORDANCE-BASED DESIGN METHOD: A CASE STUDY OF UNIVERSITY CAMPUS.........cccccoviiieien. 1387
D Gupta, J Uma Maheswari

HOPPET - THE FIRST FOSSIL FREE PRESCHOWOL ..........cooooiiiiiiiiiiie ettt 1395
A Hall, A Hogberg, G Ingelhag, H Ljungstedt, M Perzon, N J Stalheim

PASSIVE HOUSES FOR ACTIVE STUDENTS - PROVIDING KNOWLEDGE ABOUT ECO-

EFFICIENT BUILDINGS ...ttt ettt ettt ettt e e st te e e ettt e e e s a4 e a2 aste e e e e s b s e e e s be e e aatb e e e esbb e e e asbe e e e bbaeessbbeeeanbaaeataees 1405
G Jedliczka

VISUAL TOOL TO INTEGRATE LCA AND LCC IN THE EARLY DESIGN STAGE OF

5 0 1 0T 1SRN 1420

A Miyamoto, K Allacker, F De Troyer

LIFE CYCLE ENVIRONMENTAL AND COST EVALUATION OF HEATING AND HOT WATER

SUPPLY IN SOCIAL HOUSING NZEBS...... .ttt ettt s e ittre e e e e e s aiata e e e e s s s sbabaeeaeessasbaseeeeesssssreseeessaanaes 1429
P Hernandez, J Hernandez, I Urra, D Grisaleiia

A CASE-BASED STUDY ON THE USE OF LIFE CYCLE ASSESSMENT AND LIFE CYCLE

COSTING IN THE BUILDING INDUSTRY .....ooiiiiiie ettt e e st e st e e e et e e e sate e e s ta e e e sbaeeeentaaeateeens 1438
C Collin, G G H Olesen, A Qvist Secher

WHOLE-LIFE COSTING OF A FRENCH SINGLE-FAMILY HOUSE REFURBISHMENT: THE

"BAT-ECO2" CASE STUDY ...t e e sttt e e e e s et e e e e e e s sttt e e e e e e s e st ateeeae e s s sstaaeeeeesasstateeeeeesannsrneneeeans 1446
C Colli, A Bataille, E Antczak

A SURVEY OF PRIVATE LANDLORDS IN KARLSRUHE AND THEIR PERCEPTION OF DEEP

ENERGY RETROFIT ...ttt ettt ettt e e st e e e et e e e ba e e e et b et e e e sb e e e e bbe e e aate e e e ab b e e sbbeeeanbaeeatrees 1455
E Naber, T Liitzkendorf, R Volk, F Schultmann

NEW BUSINESS MODELS TO SUPPORT SUSTAINABLE DEVELOPMENT: THE CASE OF

ENERGY-EFFICIENCY MEASURES IN BUILDINGS .......oooiiiiiiiiii ettt ettt s et saae e sntaa e nnaee s 1465
A Honold, T Liitzkendorf

SOCIAL HOUSING ENERGY RETROFITTING: BUSINESS MODEL AND SUPPORTING

TOOLS FOR PUBLIC ADMINISTRATION ....oooiiiiiiiiiiiiiie ettt esttre et e e e s s iata e e e e s s s saaabaeeseessasbaseeeeesssnsreseeessannaes 1475
P Penna, A Schweigkofler, R Brozzi, C Marcher, D T Matt

EFFECTS OF THE TENANTS ELECTRICITY LAW ON ENERGY SYSTEM LAYOUT AND

LANDLORD-TENANT RELATIONSHIP IN A MULTI-FAMILY BUILDING IN GERMANY .......cccccoevvveiinnen. 1483
F Braeuer, M Kleinebrahm, E Naber

IMPLEMENTING SUSTAINABLE SOURCING IN CONSTRUCTION: RESULTS OF A

CURRENT ANALYSIS OF THE AUSTRIAN MARKET ...t e e sitare e e snrne e e e 1492
J Wall, C Hofstadler

BUSINESS-MODELS OF GRAVEL, CEMENT AND CONCRETE PRODUCERS IN

SWITZERLAND AND THEIR RELEVANCE FOR RESOURCE MANAGEMENT AND

ECONOMIC DEVELOPMENT ON REGIONAL A SCALLE ..ottt e stnre e e nnranees 1499
R Meglin, D Kliem, A Scheidegger, S Kytzia

NATIONAL ISSUES

POSSIBLE STRATEGIES AND OBSTACLES IN THE PATHWAY TOWARDS ENERGY

TRANSITION OF RESIDENTIAL BUILDING STOCKS IN SWITZERLAND ........ccooiiiiieiiiieeeee e 1512
F Flourentzou

FLEET-BASED LCA APPLIED TO THE BUILDING SECTOR - ENVIRONMENTAL AND

ECONOMIC ANALYSIS OF RETROFIT STRATEGIES ..ottt 1521
V Goswein, J Dinis Silvestre, F Freire, G Habert

POTENTIAL FOR ENERGY SAVINGS IN CZECH RESIDENTIAL BUILDING STOCK BY

APPLICATION OF A PREFABRICATED MASS RETROFITTING SYSTEM ......ccocoiiiiiiiiiieiee e 1530
A Lupisek, K Sojkova, M Volf, P Hejtmdnek
ENERFUND - IDENTIFYING AND RATING DEEP RENOVATION OPPORTUNITIES ...........ccoooiiviiiiiiinenns 1537

S Geissler, A Androutsopoulos, A G Charalambides, C Jareiio Escudero, O M Jensen, O Kyriacou, H Petran

DEFINING A FRAMEWORK TO APPLY RETROFITTING OPTIMISATION MODELS FOR

LONG-TERM AND STEP-BY-STEP RENOVATION APPROACHES .........cccooiiiiiiiiiii e 1545
I Maia, L Kranzl

TOWARDS A MODEL FOR CIRCULAR RENOVATION OF THE EXISTING BUILDING

STOCK: A PRELIMINARY STUDY ON THE POTENTIAL FOR CO: REDUCTION OF BIO-

BASED INSULATION MATERIALS ...ttt nm e s e nne e e e e nnne e 1553
F Pittau, G lannaccone, G Lumia, G Habert



IMPLEMENTATION OF SUSTAINABLE DEVELOPMENT GOALS IN CONSTRUCTION

INDUSTRY - A SYSTEMIC CONSIDERATION OF SYNERGIES AND TRADE-OFFS..........ccoovviiiiiiieee,
A A Wieser, M Scherz, S Maier, A Passer, H Kreiner

RETROFITTING STRATA PROPERTY - A TOOL SUPPORTING LONG-TERM RETROFIT

STRATEGY ..ottt oot e et e et e e e b et e e et be e e e bt e e e e bbee e eate e e e asbe e e e s be e e aREbeeeasbb e e e asbeeeeatb e e e eabbeeeanbaeeantaees
D Ehrbar, D Heim, A-T Mayer, P Schwehr

MOBILIZING LOW CARBON TRANSITION: TRANSNATIONAL PRACTICE OF ENERGY

EFFICIENCY IN THE URBAN BUILDING SECTOR ...........oooiiii ettt st stae e sntea e enaee s
K Feng, J A Schmidt

STRATEGIES FOR A SUSTAINABLE ENERGY TRANSITION: THE CASE OF THE HOUSING

SECTOR IN GRAZ, AUSTRIA ...ttt ettt et s st e st e e e b e e e s bt et e aaE b e e e asbb e e e asbe e e e tb e e e asbbeeeanbeeeantaees
B Hohmann

ENERGY TRANSITION AND TECHNICAL ENERGY REGULATIONS IN THE BUILDING

N Ol O 0 ) 2 SRS PPRP
C Knoeri, M Schwarz, C Nakhle

ACHIEVING NET ZERO STATUS IN SOUTH AFRICA. ..ottt ettt
R Terblanche

A TOP-DOWN APPROACH FOR SETTING CLIMATE TARGETS FOR BUILDINGS: THE CASE

OF ANEW ZEALAND DETACHED HOUSE. .........coiiiittiiii ettt ettt e e e e stabee e e e e s s nabaae e e e e s e sanntaseeeeseennes
C Chandrakumar, S J McLaren, D Dowdell, R Jaques

ANALYSING THE IMPACT OF RETROFITTING AND NEW CONSTRUCTION THROUGH

PROBABILISTIC LIFE CYCLE ASSESSMENT. A METHOD APPLIED TO THE

ENVIRONMENTAL-ECONOMIC PAYOFF VALUE OF AN INTERVENTION CASE IN THE

ALBANIAN BUILDING SECTOR. ... ..ottt s e et e e e et e e e st e e e et e e e e sabe e e sabeeeesaaseesbteeeantaeeanreeens
O Jorgji, R Di Bari, K Lenz, J Gantner, R Horn

TOWARDS CONCEPTUAL UNDERSTANDING FOR THE ADOPTION OF BUILDING

ENVIRONMENTAL SUSTAINABILITY ASSESSMENT METHODS IN THE UAE BUILT

ENVIRONMENT ... .ottt e e e sttt e e e s e et bbb e e eee s s st beaaeeeesssaabaseseeeesaabtsseseeesssassbaseaeessassbareseeeesassraseeeesannnes
A Shibeika, T Abdel Raheem, B Hittini

Author Index





