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The 2025 edition of the conference Colloqui.AT.e is an opportunity for an open
discussion and debate on the need to systemise the essential aspects of the
construction sector, according to the three criteria of integration (of people,
buildings, communities), circularity (economic and efficient use of resources)
and simplicity (in planning, design, construction), in order to imagine not
one but multiple possible ‘futures’ that intercept the horizons of the new
generations and that are able to interpret them with principles, processes,
solutions, technologies and products also linked to digital transformation (in
new construction as for the existing heritage), addressed in a synergic and
integrated manner to the renewed needs of people and the quality of the
indoor and outdoor environment.



Commitee

Directorial Commitee
Rossano Albatici, Maria Paola Gatti, Santi Maria Cascone, Rossella Corrao,
Fabio Fatiguso, Antonella Grazia Maria Guida, Tiziana Poli, Francesco Polverino

Organizing Commitee
Rossano Albatici, Michela Dalpra, Maria Paola Gatti, Gianluca Maracchini,
Simone Torresin

Scientific Commitee

Maria Maddalena Achenza, Rossano Albatici, Alberto Arenghi, Carlo Atzeni,
Gigliola Ausiello, Tiziana Basirico, Frida Bazzocchi, Alessandra Bellicoso,
Angelo Bertolazzi, Daniela Besana, Maurizio Bradaschia, Tiziana Campisi,
Rinaldo Capomolla, Santi Maria Cascone, Roberto Castelluccio, Agostino
Catalano, Francesco Chinellato, Simona Colajanni, Rossella Corrao, Giorgio
Croatto, Edoardo Curra, Michela Dalpra, Enrico De Angelis, Mariella De Fino,
Danilo Di Donato, Gianni Di Giovanni, Elisa Di Giuseppe, Vincenzo Di Naso,
Gianni Di Ruocco, Marco D'orazio, Flavia Fascia, Fabio Fatiguso, Annarita
Ferrante, Marco Ferrero, Paolo Fiamma, Ornella Fiandaca, Pierfrancesco
Fiore, Matteo Paolo Giovanni Fiori, Francesco Fiorito, Anna Frangipane,
Emilia Maria Garda, llaria Garofolo, Maria Paola Gatti, Barbara Gherri, llaria
Giannetti, Manuela Grecchi, Alessandro Greco, Laura Greco, Luca Guardigli,
Antonella Grazia Maria Immacolata Romana Guida, Riccardo Gulli, Giuliana
lannaccone, Francesco lannone, Tullia lori, Ornella luorio, Gianraffaele
Loddo, Grazia Lombardo, Angelo Lucchini, Andrea Giovanni Mainini, Laura
Elisabetta Malighetti, Marika Mangosio, Giuseppe Margani, Enrico Sergio
Mazzucchelli, Ippolita Mecca, Caterina Mele, Fabio Minutoli, Giovanni Mochi,
Luigi Mollo, Marco Morandotti, Renata Morbiducci, Michele Morganti,
Renato Teofilo Giuseppe Morganti, Stefania Mornati, Angela Moschella,
Placido Munafo, Emanuele Naboni, Antonello Pagliuca, Paolo Piantanida,
Tiziana Poli, Francesco Polverino, Giorgia Predari, Marina Pugnaletto, Enrico
Quagliarini, Federica Ribera, Paolo Rigone, Alfredo Ronchi, Graziano Salvalai,
Paolo Sanjust, Giovanni Santi, Vincenzo Sapienza, Gaetano Antonio Sciuto,
Marta Maria Sesana, Francesca Stazi, Massimo Tadi, Gabriele Tagliaventi,
Silvia Tedesco, Alessandra Tosone, Umberto Turrini, Calogero Vinci, Marco
Zerbinatti, Marcello Zordan



Scientific and organizing secretariat
Rossano Albatici, Elena Bernardini, Paolo Bottura, Nicola Callegaro, Anna
Codemo, Michela Dalpra, Gianluca Maracchini, Giacomo Sarti, Simone

Torresin, Giulia Torriani, Angelos Tsaligopoulos



Organised by

% UNIVERSITA - Ar.Tec.

"' DI TRENTO Societa Scientifica di

Architettura Tecnica
Dipartimento di
Ingegneria Civile, Ambientale e Meccanica

Patronage

22, UNIVERSITAT
MIEE POLITECNICA
DE VALENCIA

COMUNE DI TRENTQ
ORDINE ORDINE DEGLI ARCHITETTI
degli INGEGNERI PIANIFICATORI PAESAGGISTI
della provincia di TRENTO E CONSERVATORI

PROVINCIA DI TRENTO

TRENTO

@ habitech  [|§ ANCE

Supported by



Sponsor Gold

[ N D; 9
QJ’) nnova »~Riwega
D Gtherm WoofRox

Mo

rothoblaas

Solutions for Building Technology

I rockwooL

TASSULLO Ao DELOMiT;

BUILDS WITH CARE

Sponsor Silver

BANCA reri. TRENTINO-ALTO ADIGE RS S
nBANKFURTRENTINO-SUDTIROL II L& B oo

oooooooooooooooooooooooooo

ALY MANNI GROU p & RI'LEGNO

BUILDING FUTURE PROGETTI IN ARMONIA CON LA NATURA

000
gruppo

SOVEAR



Contents

INTRODUCTION ... 26

KEYNOTE LECTURES

Rethinking Building Skins: What's Next on The Facade Horizon?
GASPAITT Eeoooo s 30

Sensehacking wellness
SPENCE Clov e 32

Concept follows context
TSCROI Wi 34

A_CONSTRUCTION AND CONSERVATION HISTORY

Transitional architectures. A response to contemporary needs in rural areas of
Sardinia

Digitalization and analysis of fragile and inaccessible architectural heritage:
the case study of Masseria del Cristo in Matera, Italy

Altamura D., Lamacchia E., Ermini R., Guida A. and Masini N...........cccococoo..... 39

Investigating the use of augmented reality and BIM for architectural heritage:
a systematic review

Ambrosio V., Cantatore E. and Fatiguso F............coccooiiiie, 40

A large industrial building in the historic centre. Refurbishment and reuse of
the Capra distilleries in Quartu Sant'Elena

Atzeni C., Cadoni S. anNd MarTas Fu......oo.oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 41



Prefabricated construction systems for social housing in the florentine area
Bazzocchi F., Ciacci C., Banti N. and Di NaSO V.......o.coooooioiioeeeceeeeeee, 42

Universities, student housings and cities: a network for innovation and
development

Besana D., Morandotti M. and Greco Ao, 43

Retracing proto-design for disassembly in Italy through industrial patents
(1940s-1960s). Olga Caminati’s inventions for demountable structures and
constructions

Bologna A., Germano R., Giannetti |. and Sergi G.............ccoooooooiooicccn. 44

Digitisation of the existing built Heritage for reuse
Bruno C., Doria E. and Morandotti M...........ccoocooiiiiiiinis 45

Valorisation of historical heritage and urban project: a methodological sight
CABIAS oo 46

Engineering and construction as a language: structures for production in
Lazio

Capurso G. aNd GrHECO ..o 47

Industrial architecture and the “production of evil”: the Risiera di San Sabba
Casale T, Di Mari G., Garda E. and Renzulli A.......o.cooovooooeeeeeeeeeeeeeee, 48

The rehabilitation building yard as a tool for enhancing the architectural
historical heritage in the Madonie inner area

Cerami L. and Campisi Tu....oooioeee e 49

Safeguarding the anonymous industrial building heritage by an interactive
catalogue of paradigmatic construction elements: the case of thin shells

Cocco L.P, Curra E,, Giannetti I. and RUSSO M.........coooivooooooeoeeeee 50

Al Assistant for heritage knowledge management: retrieving integrated data
from ontology-driven HBIM and archival documents

Cui C.D.L,, Cursi S., Simeone D., Yan W., Fioravanti A. and Curra E........... 51



The nested building technique in cross-laminated timber for the recovery of
abandoned rural heritage in the hilly area of north-eastern Italy

Faccioni A., Petriccione L., and Turrini U..........ocooooooooeeeoeeeeeeeeeeeeee, 52

Analysis of adaptive reuse models for abandoned builtings heritage in small
inland towns of inland areas: strengths, challenges, and opportunities

Ferraro A., D'’Andria E. and FIOre P.......ooooioooeeeeeeeeeeeeeeeeeeeeeeee, 53

The reuse of disused industrial buildings: analysis and proposals for a case study
Fiore P, D'Andria E. and Siano E.M ..o 54

A cross-disciplinary approach for the safeguard of modern urban heritage:
historical investigation, satellite measurements, structural vulnerability analysis

Giannetti |, Bertolazzi A., Del Gaudio C., Miano A., Talledo D., Bonano M,,
BertoL.,MauroF. and RiNAIAIZ............oooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 55

Toward a frugal-sustainable built environment: interdisciplinary design
method to improving human well-being

Leporelli E., Santi G., Verricelli L. and Tayyibi A..........ccccoooiinen. 56

Smart villages in the Madonie Park. A relevant network for the competitiveness
and enhancement of a Sicilian inner rural area

Lombardo L. and CampiSi Te......ccoooiviioiieeeseesee s 57

Resilient green collective spaces. A lesson for UniPa Campus from case
studies

Lombardo L., Campisi T. and Colajanni S...........coooiiriierriinnieecesrnns 58

Water towers through time. Guidelines, approaches, and practices for
strategic valorization

Lombardo L., Saeli M. and Campisi T......c..ccooooriioiiirreeseeeeee e 59

Repurposing rural objects of vernacular architecture as an engine of
sustainable regeneration: an integrated approach for the enhancement
of Lucanian farmhouses and Valencian barraccas through advanced
technologies and digitisation

Lorusso R., Palmero Iglesias L.M. and Guida A.G...........cccooocoovrvimrconriieeer, 60



Living inside the cliff. A research experience in the Preyrenees
Margagliotti A. ... 61

Compressive behavior of brick masonry columns confined with steel
composites embedded in the mortar joint: experimental analysis and
comparison with FRCM technique

Monni F, Freddo A. and Quagliarini E................ccocoooiiiiiioiiooeceee 62

Conservation and valorisation of Modern heritage: the case of the restoration
of the restoration of Ludovico Quaroni’s Church in La Martella

Pagliuca A. and ANGelastri G..........cccoovviriiiriieee e 63

Mario Ridolfi in Terni. The Leonardo da Vinci middle school
Paolini C., Pugnaletto M. and Mosca C...........ccoocooovvoiivoiriecoeeeeeee 64

Feature extraction of point clouds for cultural heritage monitoring and
conservation

Porcari V.D., Priore A., Porcari S. and Fattore C........coccooooooooeeeeeeeeee, 65

Analysis of historic multi-leaf masonry behaviour under compressive load
through Digital Image Correlation (DIC)

Quagliarini E., Freddo A., Monni F,, Forlano S., Pandarese G.
AN REVEI Gl 66

Qualitative indicators to assess the effectiveness of renovation interventions
on industrial archeology

Ribera F., CUCCO P. and NEIi G.....o.ooiooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 67

Construction ingenuity and aeronautical experimentation: the D.S.S.E. construction
site in Guidonia as a laboratory of innovation

Ribera F., Pagliuca A. and Facendola R.........c.ccoooiiiiii, 68

Data, analysis, and immersive digital models for the multi-risk assessment of
built heritage: the Interconnecting project

Sangiorgio V., Cantagallo C., De Bellis M.L., Di Berto D., Natale G., Fiorito F.
AN FAtigUSO Fu..ooooo 69



Experimental facade envelopes as “climate mediation devices” in Modernist
projects

SANJUSE P 70

Effect of green roofs on external microclimate and runoff mitigation: do they
work in historical contexts? A case study in Naples

Sommese F,, Diana L., Rezende Da Costa F. and Polverino F............ccccccccooo... 71

Public and private projects in post-war residential construction. A comparative
analysis to identify shared renovation techniques

Stefanini L. and Predari Gu.........oooooeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 72

Canal-related industrial building heritage in Emilia-Romagna: analysis and
perspective

Sun L. and GUArdigli Lu.......ccooooivioee e 73

The architecture of retail: techniques of urban regeneration
Tagliaventi G. and BUCCT Ao 74

Marginal futures. The Research Borghi-Boschi for the Friulian mountain
Zecchin Lo @nd TUFT Lo 75

B_BUILDING CONSTRUCTION AND PERFORMANCE

Gypsum manufacturing and products: between tradition and innovation.
A systematic review

AMato V. and SAeli V... 78

Optimization of plastic mesh shading systems for improved daylighting and
solar gain control

Basso G., Abdelrahman Mohamed A.M., Giovanni A., Casolari E.,
Speroni A, Poli T.and ZinZi M...........cccoooiiiiiiee 79

Nature-based solutions for urban heat mitigation: the role of green facades
at the UNIPA Campus

Bellomo M. and Colajanni S..........cco.ccoooiioieeeeeee e 80



Off-Site manufacturing for energy-efficient building renovation: a pilot case study
Bernardini E., Albatici R. and Dalpra M., 81

Experimental investigation of wood'’s hygroscopic behavior for adaptive
shading systems in building facades

Borraccino D., Campagna L.M., Carlucci F,, Ranzi G. and Fiorito F................. 82

Review on the potential of olive waste reuse and valorisation for innovative
Green Building solutions

Cala A. Capela M.N., Colajanni S., Seabra M.P. and Saeli M. 83

Interaction between buildings and UAM infrastructures: simulation of wind
paths in the urban environment

Campagna L.M., Cantatore E., Carlucci F, Dipaola F. and Fiorito F............... 84

Evaluating and mitigating terrorist risk in historical outdoor open areas
including user factors

Cantatore E., Bernardini G., Quagliarini E. and Fatiguso F...................... 85

Preliminary results of a methodological algorithm for the categorization of
BIPV facades through the support of generative Al

Castro Morales AK,, Siragusa I, Contino S., Pirrone R. and Corrao R........... 86

Public University Residences as a driver for energy renovation. Reflections on
summer thermal performance

Cernaro A., Fiandaca O., Gugliandolo A. and Minutoli F..............c.ccoooenn. 87

Investigating optimal configuration for thermal comfort in small open urban
spaces between buildings

Cherati M.S., Rosso F,, Ciardiello A. and Mannucci S........cocoovooooioeeeen, 88

The impact of service life on the Life Cycle Assessment of building envelope
elements in a long-term perspective

Costantino C., Bigiotti S., Marucci A. and GuUIli R..........c.occooooiiioiiiie, 89

Impact of school design on indoor air quality
Crespino E., Campagna L.M., Carlucci F, Martellotta F. and Fiorito F............. 90



Indoor air and thermal quality in school buildings: demonstration of BIM-
integrated loT window signaling system

D’Amico A., Fiume F, de la Barra Luegmayer P. and Luna-Navarro A.............. 91

Thermal comfort assessment and cognitive performance implications in
educational environments: a case study from central Italy

D'lgnazio M., Lops C., Pierantozzi M. and Montelpare S.........c..cccoccooovicerenne. 92

Evaluating the effectiveness of dynamic evacuation wayfinding signage
systems: comparing real-world and immersive virtual reality experiments

D'Orazio M., Monni F,, Chierico L., Lovreglio R., Bernardini G.
and QUAGHANNT E...ooooooo s 93

Multi-objective optimization of building envelope and shading system for the
retrofit of large social housing buildings

Del Vecchio G., Gulino A., Ciardiello A. and Ferrero M., 94

An innovative nature-based building tile for climate mitigation and
adaptation: the LIFE CAPT-TILE project

Di Giuseppe E., D'Orazio M., Cunial M., Carabba L., Brilli F., Rapparini F,,
Marcelli L. and Latini A oo 95

Back to the nature. Bio-inspired design for creation and construction of shell
structures

Di Maggio S. and COorrao R.........ccociiiie s 96

Application of the e-SAFE retrofit technologies on a pilot building
Fichera G., Guardo V., Distefano D.L., Rodono G., Tardo C.
AN MATGANT Gu.ooo e 97

Energy efficiency strategies for Mediterranean school buildings: a comparative
study of Italy and Greece

Filira E., Bertolazzi A., Turrini U., Croatto G. and Damianidou A..................... 98

Adaptive solar control strategies for visual comfort and sustainable building
performance

Franco N. and 1annone Fo.......oooooooeeeeeeeeeeeeeeeeeeeeeeeeee e, 99



Do we know how we really feel? Towards a methodology for investigating
space and well-being

Frattura M., Giovanetti |., Monacelli A., Mazzoli C. and Ferrante A................ 100

Upgrading existing facades by integrating seismic interventions with vertical
green solutions. The undergoing project at the University of Parma

Gherri B., Rovetta L. and Matoti S........o.oooeeeeeeeeeeeeeeeeeeeeeeeeee 101

Impacts of stone waste replacement for Portland cement on the mechanical
properties of cement pastes and future fields of application

Korkis E., luorio O., Speroni A., D’Antino T,, Bertolli V., Poli T.
AN FatiQUSO Fuo.o s 102

Towards a user-centred assessment of building envelope retrofit effects in
summer season: insights from an application to social housing

Latini A., Di Giuseppe E., Bernardini G., Gianangeli A. and D'Orazio M.......1103

Energy efficiency in hospitals: a review of sustainable design strategies
Losito S., Campagna L.M., Carlucci F. and Fiorito F..........c..cccocoooioviniine, 104

Rapid estimation of urban system vulnerability and exposure in building risk
assessment model

Marmo R., Fraiese M., Gerundo C., Vitiello V. and CastelluccioR................. 105

Vertical greenery systems for building stocks: application of type solutions
and evaluation models

Moschella A., Lo Faro A., Lombardo G., Sciuto G., Sturiale L.
AN TroVAtO IMLR ... 106

Assessing vegetation health in green roofs: an overview on methods based on
reflectance spectroscopy

Muccioli M.F,, D'Orazio M. and Di Giuseppe E.......c..cccooovvioriorrioreceseeee. 107

Surrogate models for outdoor thermal comfort evaluation and improvement.
A systematic review of an emerging field

Perlas E., Vicini A. and Morganti M. 108



Durability of cycle-pedestrian glulam bridges and footbridges: research onto
good design and maintenance practices

Pez E. and Chinellato F........oooooooooeeeeeeeeeeeeeeeeeeeeeeeeeee e 109

Integrating physical vulnerability and exposure with user factors in flood risk
assessment and mitigation for historic built environments

Quagliarini E., Sparvoli G., Ferreira M.T. and Bernardini G.............ccccccooeen...... 110

Earth-based plasters with recycled additives
Rapisarda R., Giuffrida G., Rodond G., Azzaro S. and CaponettoR................ M

Proposing a new 3D modeling pipeline for churches geometrical acoustic
simulations: the case study of San Flaviano

Ricciutelli A. and Sangiorgio V.. ... 112

Evaluation of “hot spots” for pedestrian risk assessment and mitigation in
flood prone historic built environments

Romano G., Bernardini G. and Quagliarini E...............ccoooioiiiii, 113

A novel tailored rating system towards sustainable mountain huts
Salvalai G. and GadusSO F.........cooooooivoiiiee 114

Integration of vertical greenery in existing buildings. Design and application
of a construction system

Sciuto G., Lauria L., Lo Faro A., Lombardo G. and Moschella A....................... 115

Framework for assessing digitalization in construction companies and sites
Signorini M., Ciribini A.L.C., Mastrolembo Ventura S. and Pavan A............... 116

Mechanical ventilation and Indoor Environmental Quality: Experimental
comparison between two decentralized systems in school classrooms

Summa S., Cippitelli M., Di Perna C. and Stazi F..........c..ccoocoooiiiioiie 17

Assessing residents’ perception of noise and dust production during building
facades’ retrofit using traditional and prefabricated technologies

Torresin S. and AIDALICH Ru ..o 18



The role of warm ambient fragrances in shaping winter thermal comfort:
a linear mixed models analysis in office spaces

Torriani G., Torresin S., Babich F., Zampini M. and Albatici R........................ 119

Ventilated facade cladding systems subjected to fire load: proposal of a finite
element calculation and verification methodology

Vairo D., Scrinzi G., Pastori S., Mazzucchelli E.S., Lucchini A.
AN STETANAZZI Aot 120

From traditional materials to geopolymers: history, performance, sustainability
and 3D printing applications

Valeri M., Sangiorgio V. and Cantagallo C...........cccoocooiiiiiiiii 121

Neural network tree identification from street view images to estimate CO;
sequestration

Wilcock S., Smirnov 1. and TUOTO O.......c..oovveiooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 122

Eco-efficiency in refrigerated warehouses’ design and management.
A critical literature review

Zincani M., Rotilio M. and Di Giovanni G..........ccoooooooeeeeeeeeeeeeeoeeeeee 123

Digital revolution for building management: a methodological approach
using advanced technologies

Zitiello P.E., Porcellini F,, Salzano A. and Nicolella M...........cccoocooooii. 124

C_BUILDING DESIGN AND TECHNOLOGIES

Open BIM for the Gran Sasso National Laboratory. Integration of ISO 81346
reference designation system in IFC for the Bellotti lon Beam Facility

Abita M., Castri D., Di Sabatino U.,, Rea S., Tomei V., Mazzei A.
ANA Di DONGATO Do 128

Towards the Digital Twin of a Deep Underground Laboratory. The information
modelling of the LNGS experiment facilities

Abita M., Morganti R., Tosone A., Castri D., Di Sabatino U., Rea S.
AN Di DONGATO D....coiiiiee s 129



Material passports in AEC sector: critical success factors and issuing protocol
towards standardization

Aftab U, Mollo L. and Agliata R.......ccoccoiiiiisee s 130

Life cycle analysis of innovative cement-based materials using stone waste:
state of the art and opportunities for Apricena Marmettola

Baccaro A., Bruno S. and Fatiguso F...........ccocooovioiiioiieeeeeee 131

4D printing of adaptive shading components
Battaglia C., Morbiducci R. and Demoly F.............cccooooiiice, 132

The reuse of steel components towards the evolution of the European and
national regulatory framework related to the CE marking

Bellicoso A., Tosone A., Morganti R., Abita M., Di Donato D.
aNd ClaMmMItET Lu..oooo e 133

Circular data flowchart for sustainable ecodesign
Bernardo G., Dall’Arche D. and Manicone A............ccocooooooooeeeeeeeeeeee 134

The adaptive reuse of architectural heritage in dynamic hubs for innovation
and sustainability

Bernardo G., Rinaldi C. and GUIda A.........co.oooiooeeeeeeeeeeeeeeeeeeeeeeee 135

Reuse and reversibility as circular approach strategies to building design
Besana D, Isi C. and Bare L. 136

Designing a new collaborative educational platform on glass design and
engineering: a case study

Carlucci F, Campagna L.M. and Fiorito F.............ocooi, 137

BIM-LCA early-design stage workflows for public administration: a comparison
Cipriani G. and Morganti M...........ccoo.coooiiiiieecoeeeeeeeeeeeee e 138

History and overview of lean construction fundamentals
Coccolini D. and Bragadin MLA ... 139



Thermal comfort in urban areas: comparing numerical results with citizens’
perspectives. A case study in Trento, Italy

Codemo A., Maracchini G., Favargiotti S. and Albatici R...............ccccconnrr. 140

Optimizing daylight and outdoor view in healthcare environments: enhancing
patient well-being through facade design and spatial configuration

Contini G., Tudini S., Cavaglia M., Speroni A., Mainini A.G., Veronelli L.
AN POB T 141

Self-building and sustainable construction: theories, models and innovations
D’Andria E., Palmero Iglesias L.M., Ferraro A. and Fiore P..............ccccoo. 142

Occupant-based digital predictive management to improve the built
environment

D'Orazio M., Gulli R., Salvalai G., Massafra A., Bernardini G., Grecchi M.,
Villa R, Predari G. and ROMaANO G.........coooiooooeeeeeeeeeeeeeeeeeeeeeeeeeeee 143

Parametric modeling and multi-performance analysis of 3D-printable clay
brick models

Di Marco N., Cantagallo C., Rodono G. and Sangiorgio V.............cccooccovveennnnna. 144

The environmental performance of the construction site in compliance with
CAM and DNSH

Di Ruocco G. and Maglio C........coooooiiiie s 145

Marble waste and disposed fishnets: a new polymeric composite material
supporting circular economy

Famoso M. and Corrao R ... 146

Accessible spaces and active stakeholder engagement processes
FNAIT ML 147

Green BIM: sustainability and innovation for the heritage managed by public
administration

Fiamma P, Biagi S. and Trento A. ... 148



Scan-to-BIM methodology for installation of prefabricated panels on existing
building facades: from point cloud data to native BIM categories

Fichera G., Guardo V., Distefano D.L., Rodono G., Tardo C.
AN MArgani Gu...ooooo e 149

Architecture and engineering in the Al era: definition and validation of a new
Al-driven design workflow

Fichera G., Guardo V., Frazzetto L.R,, Rodono G. and Margani G................... 150

Mechanical optimization of 3D-printed earth blocks based on triply periodic
minimal surfaces

Giuffrida G., Noto E., Caponetto R., Margani G., Sangiorgio V.
AN ROAONO G 151

Evaluating the applicability of innovative deep renovation solutions for
seismic and climate vulnerable urban areas. The case study of Athens

Guardigli L., Benedetti A.C., Douka K. and Ferrante A..............ccccoooirnn. 152

Image segmentation for the automatic recognition of historic masonry walls
La Placa E., Genova E. and ViNCi Cu....cccoooooiiiiiiiiiiiees 153

Preliminary feasibility studies aimed at greening strategies for the urban
regeneration. The case study of the Monte Po district

Lombardo G., Sciuto G., Lo Faro A., Moschella A. and Baglio B...................... 154

Technique in the era of digital architecture: a critical perspective on the
transition from Le Corbusier’s work to 3D Printing

Luduena A., Helmbrecht C. and Di RUOCCO G......co.ovovooieeieieeoeeeeeeeeeeee, 155

Using a behavioural survey to structure an Immersive Virtual Training for
energy and comfort awareness in summer season

Marcelli L., Latini A., Di Giuseppe E. and D'Orazio M............ccccoooovviorvincenin, 156

Recovery of aggregates for plaster production
Massimino G., Alini L., D’Agata B., Di Domenico V. and Nicolosi M.............. 157



Embodied energy for sustainability in construction and other production
sectors. The EmColin experience

Mele C. and COroNGiU Mo ... 158

Traditional processing and digital transition. MWK - MOBILE WALL KERFING

Patchwork as an innovative practice among the fragments and waste of the
Anthropocene. Composite materials and reuse strategies for regenerative
coverings

Minissale A., Recca G. and Carbone D.C........o.ooooooooeeeeeeeeeeeeeeeeeeee, 160

Design for disassembly as a circular building design strategy: toward
environmental and economic assessment of single-family houses

Montalbano G., Aloini D., Martino M. and Santi G.......c.ccccocovooooeceee, 161

Digital, architectural modules in sustainable, lightweight materials.
Design of mountain huts for Etna volcano

Monteleone A., Cascone S.M. and Sapienza V..o, 162

Towards a database of structural typologies and construction systems in steel
for the components reuse/repurpose.

Morganti R., Ciammitti L., Tosone A., Bellicoso A., Di Donato D.
AN ADITA Moo 163

Digital integration for sustainable construction: automating material credit
verification in green certification systems

Parisi G., Cascone S. and Caponetto R...........ccccoooioiiiioiosee 164

Inclusive and affordable modular housing: a sustainable approach for Latin
America

Piantanida P, Pilar C. and VOttari A. ..o, 165

Design for manufacture and assembly for urban regeneration: the case study
of the Genoa Cornigliano market

Polverino S., Bermond C. and MorbiducCi R..........cooovooioioeoeeeeeeeee 166



Virtual learning environment applied to road construction sites
Prati D., Paris V. and RUSCICA G.......coovoooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 167

Prioritising categories of controls for their automated check in a digitalised
building permit process in Europe: insights from a survey study

Raj K., Mastrolembo Ventura S., Comai S. and Ciribini A.L.C.......c..cccooeovvernnnne. 168

Production process analysis of earth-based plasters
Rapisarda R., Giuffrida G., Sapienza V., Albachiara F.
AN CaPONELLO Ru....ooooioe e 169

Experimenting bioprinting for wood waste upcycling in architecture and
design. Preliminary assessments and application scenarios

Saeli M., Galluccio G., Leone R., Nicholas P. and Tamke M.......c.cc.ccccoovvvnnnn. 170

Transforming the built environment through computational techniques: an
overview of parametric, generative, and algorithmic design

Serangeli B., Ciardiello A., Mannucci S., Rosso F. and Ferrero M..................... 172

Assessing environmental impacts of buildings: an LCA comparison of
technological construction solutions for a building refurbishment in Italy

Sesana M.M., Dell'Oro P. and Sgarbanti M., 173

Artificial Intelligence (Al) in architecture
SICIGNANO oo 174

Amplifying bio-based materials integration in construction: a multi-criteria
approach for regenerative development

Speciale F, Huang Z. and Malighetti L.E...............ccoooiioii 175

Towards semantic integration of BIM and emerging technologies for facility
management: a review

Syed R.A.B., Mollo L. and D'Orazio M. 176

Design collaboration mediated across different decentralised semantics
Trento A., Fiamma P. and Biagi S..........ccoooooi 177



Recycling end-of-life tyres into finishing products
Trinchese G., Villoria P. and FUMO M., 178

Low-carbon and cost-effective design solutions for rural housing in Uganda
Vasta D., Rodono G. and Margani G............cccooooorvoervoorcooeeooeeeeeeceeeee s 179

The future of construction cost management: Al-driven BIM integration for
enhanced decision-making

Vitaliano S., Cascone S., Torresin S. and Maracchini G...........co.cocooovooivv. 180

BIM-LCA Integration for comparative analysis of building materials and
external walls

Vite C. and AlPOUE M. 181

Sustainability in the Italian construction sector: the role of voluntary
certifications and environmental regulations

Vite C., Ciraci S., Orsenigo L. and Dassori E............cccoocooovioiiiiiiie. 182

Corresponding Authors are indicated by an asterisk (*)



Preliminary results of a methodological algorithm
for the categorization of BIPV facades through the
support of generative Al

K.A. Castro Morales™, I. Siragusa’, S. Contino', R. Pirrone’, R. Corrao’
" University of Palermo, Palermo, kevinaaron.castromorales@unipa.it,
irene.siragusa02@unipa.it, salvatore.contino01@unipa.it, roberto.pirrone@unipa.it,
rossella.corrao@unipa.it

Abstract

In recent years, the photovoltaic sector has continued growing, and in 2023 power
generation from solar PV represented nearly 60% of the worldwide renewable energy
produced. BIPV growth has also confirmed even if the market segmentation still faces
difficulties to classify products, due to the wide range of technologies, designs, and
materials. This study shows the process defined to categorize the BIPV products and
prototypes through the analysis of 4,692 scientific papers indexed in Scopus, focused
on BIPV facades, with the support of Al. The categorization is based on the one
proposed by the International Energy Agency-Photovoltaic Power Systems
Programme (IEA-PVPS). At first, the papers have been selected based on a keyword
search. Then, fine textual information from both the Abstract and those sections
where Methods and Results are described, has been automatically extracted. All the
texts were arranged in a JavaScript Object Notation (JSON) structure, and
corresponding embeddings were calculated via a Large Language Model (LLM) to
obtain a Vector Database. The LLM then queried to retrieve the relevant documents
from the vector database, according to a given query that can be useful for paper
categorization. All the retrieved documents for each tested query were manually
validated based on the coherence of the provided query. However, the method needs
to be more refined in order to eliminate ambiguity in the definitions that impact on
obtaining high values of consistency of the retrieved text chunks.
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