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INTRODUZIONE
Raffaella Lione

I. COMUNITA SOSTENIBILE EDIFICIO,
QUARTIERE, TERRITORIO

1. Dal Map-Oriented al GIS-Oriented: la strada
verso una pianificazione partecipativa open
source

From Map-oriented to GIS-oriented: the road to
an open source partecipative F]Anning

M. Arena, F. Cannata, M. Di Gangi

2. Costruire e Abitare nelle Culture del Medi-

erranco
Building and Living in Mediterranean Cultures

(. Bernardo, L. .M. Palmero

3. La street art come motore di recupero ¢

rigenerazione urbana delle aree interne. Un pro-
gerto condiviso per lo .wiluppn di smart villages

nell’area Madonita

Street art as a driver of urban recovery and re
generation of inner rural areas. A shared design
for the development of smart villages in the
Madonie area

I. Campisi, S. Colajanni, M. Saeli, L. Lombardo

4. Olere la sostenibilith sociale, culturale e am-
bientale: esperienze di distrertti storici resilienti
in area Mediterranea

Beyond the social, cultural and environmental
sustainability: experiences of Mediterranean
resilient historic districts

F. Fatiguso, M. De Fino, E. Cantatore

5. Farum Midtpunl-:l:. El escalonamiento como
estrategia pm]mctual

Farum M idrpunkt_ 'l}:rracing as a d.:ﬁing strat-
egy

i 4 O. Ferrer Frau

6. I post-graffiti ecologici: una simbologia evo-
cativa, un segno sostenibile

Eco-friendly post-grattiri: an evocarive symbol
ogy, a sustainable sign

0. Fiandaca

7. Multi-criteria approach as a tool for sustai-

nable design support
E Finucci, A.G. Masanotis

8. Abitare come servizio. Una pmgettazinne
rigenerativa per la citta di domani

109

121

L.
1
ol
i
-

143

57

167

Living as a service. A regenerative d.:ﬁign for
LOMOITOW S CItV

M. Fortelli, A. Rinalds

9. Borghi costieri mediterranei tra turismo
stagionale e crisi post-industriale: workshop
progettuali con le comunita locali
Mediterranean coastal villages berween seasonal
tourism and the post-industrial crisis: project
workshops with local communiries

M. Fumo, G. Gugg, . DAngelo

10. Edilizia pubblica incompiuta italiana: il
progetto di riuso e ri-funzionalizzazione dell'ex
Ospedale Psichiatrico di Lagherto (V)
Unfinished Italian public buildings: a reuse and
re-funcrionalization intervention for the former
Psychiatric Hospital of Laghetto (V1)

M. Giorio, A. Bertolazzi, R. Paparella,

M. Savino

11. La sostenibilidad como fenémeno cultural:
estrategias territoriales en el Jardin de las
Camddndulas

Sustainability as a cultural issue: territorial
strategies in the Garden of Lies

C. Gonzdlez Dugue

12. Dalla densificazione all’intensificazione
come parametro per la cirta sostenibile

From the densification to the intensification as a
benchmark for the sustainable city

F. Magliacani, D. Mandoles:

13. Una rete di sostruzioni. Rapporto tra tecni-
che costruttive tradizionali e soluzioni tecnolo-
giche innovative nel progetto dei paesaggi rurali
A nerwork of substractions. Relationship be.
tween traditional building techniques and inno-
vative technological solurions in rural landscape
design

F. Marvas

14. Un fururo sostenibile per i centri storici
nell’'era digitale: Genova, un progetro “speri-
mentale” di rigenerazione

A sustainable future for historic centres in the
digital age: Genoa, an “experimental” regener
ation project

R. Morbiducci, C. Vite, S. Polverino, V. Bonini,

E. Dassori

15. Strategie progettuali per la valorizzazione
e riqualificazione dell'ex Palazzo del Turismo
nel contesto dell’area degli scavi archeologici di
Montegrotto Terme
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Design strategies for the enhancement and

renovation of the former “Palazzo del Turismo”
in the context of the archaeological excavarions

of Montegrotto Terme

R. Paparella, M. Caini, R. Perilongo

16. Collective parl:i-:ipatinn for the sustainable

redevelopment of degraded environments and

urban public space
R.M. Vitrano

II. CuLTURAL HERITAGE: STORIA,
RAPPRESENTAZIONE E PROGETTO

17. Architerture per lo spettacolo tra storia e
attualird. Il caso romano del Quarticciolo
Entertainment architecture between history
and current events. 'he Roman Quarrticciolo
neighbourhood

M.L. Accorsi, S. Volterra

18. Ri-conoscere il costruito artraverso 'analisi
tipologica: un caso di studio nell’area metropoli-
tana di Napoli

Hc--lcnnwing the huilding through r}'pn]ngical
Hllﬂ.l}'ﬁiﬁ: a4 LaASE .‘T:T'.ud}'_ il'.'l '[I-I:C n]Etl'ﬂFﬂiitﬂn 4dICa
of Naples

R. Agliata, L. Mollo

19. Prospettive di conservazione e riuso per la
Banca Agricola di Gregotti-Meneghetti-Stop-
pino a Novara (1960-1962). Necessita di una
riletrura critica

Prospects for conservation and reuse of the
Banca Agricola designed by Gregotti-Meneghe
tri-Stoppino in Novara (1960-1962). The need
for a critical 1'u:inl:crprctatinn

E Albani, M. Gambaro

20. Rilievo architetronico e BIM per il progetto
di recupero di una villa in provincia di Messina
Architectural survey and BIM for the recovery
project of a villa in the province of Messina

A, Altadonna

21. Una retrospettiva in prosperttiva: alcuni pro-
tagonisti del Movimento Moderno e il disegno
della «nuova abitazione»

A retrospective In perspective: some protagonists

of the Modern Movement and the dt'awing of

the «new homes

A. Arena

259

291

il

22. Ibridazione delle tecniche tra innovazione

e tradizione. La prima costruzione in cemento
armaro a LAquila: il Nuove Manicomio Provin-
ciale 1903-1916

Hybridization of techniques between innova-
tion and tradition. The first reinforced concrete
construction in [’Aquila: the New Provincial
Insane Asylum 1903-1916

A. Bellicoso

23. The 20th-Century Heritage and the Col-
lective Housing Buildings: the refurbishment of
the Orphanage "Don Minozzi” in Antrodoco,
L'Aquila

A. Bellicoso, A. Tosone, F. Tedeschini

24. 11 ruolo della rappresentazione per un siste-
ma complesso resiliente: le Saline siciliane di
Trapani e Paceco

The role of representation for a resilient complex
system: the sicilian salt flats of Trapani and

Paceco

M. Benente, C. Boido

25. Ledilizia residenziale prefabbricata nell’Al-
bania socialista (1950-1980). Caratteri tipologici
€ COSLtruttivi

Prefabricated residendal buildings in Socialist
Albania (1950-1980). Typological and construc-

tive tearures

A. Bertolazzi, A. Lama, G. Croatto, U . Turrini

26. I1 tempo sospeso del disfacimento dell’in-
compiuto dei borghi di Schisina durante la
Riforma agraria degli anni Cinquanta in
Sicilia. Difficile Culrural Heritage utopico efo
possibili proiezioni furure?

The Suspended Time of the Decline of the
Unfinished of the Schisina Small Rural Towns
during of the Agrarian Riform of the 1950s in
Sicily. Difficult Uropian Culrural Heritage and/
or Possible Future Projections?

M.R. Caniglia

27. Museo del tessile ¢ museo antropologi-
co. Dialogo sulla cultura
Textile museum and &nrhrnpnlngica] muse

um. Conversation abour culrure

T. Casale, E. Garda

28. Coperture metalliche autarchiche alla Car-
tiera Mecenate di Tivoli: unapplicazione inedita
dei breverti di Gino Covre
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35
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Autarky meral roofing at the Mecenate Paper
Mill in Tivoli: an unseen application of Gino
Covre’s patents

E. Curra
29. L'architettura italiana 1945-1976: un'eredici

moderna da conoscere, tutelare e valorizzare
ltalian architecture 1945-1976G: a modern herirt
age to be known, pmtc::tcd and enhanced

(r. Currd

30. 11 Disegno sostenibile ante litteram dell’ar-
chitertura: la "Casa a ville sovrapposte™ di Figini
e Pollini a Milano

The ante litteram sustainable design of archi
tecture: Figini and Pollini’s "Casa a ville sovrap-
poste” in Milan

S. Damiano, E. Di Mauro

31. Da castello a carcere borbonico, la fortezza
di Vizzini tra digitale e virtuale

From castle to Bourbon prison, the fortress of
Vizzini between digital and virtual

. Di Gregorio

32. Una distesa di superfici piane ritmate da
lunghe travi ovoidali. Olivetti Argentina

An expanse of flar surfaces rhythmised by long
ovoid beams. Oliverti Argentina

G. Di Mari, E. Garda

33. Edilizia scolastica industrializzata in Italia:
indagini e strumenti per la conoscenza e la
manutenzione

Industrnalized school building in lraly: surveys
and tools for knnwlcdgc and maintenance

I Giannerti, S. Mornati

34. Nuovi approcci merodologici per il patrimo-
nio storico-architettonico: il progerto Visuali-
zing Cities

New methodological approaches fort he Histor
ical / Architectonical Heritage: the Visualizing
Cities Project

A. Giordano
35. Obiertivo 2030. Nuovi paradigmi per I'edi-

lizia residenziale delle periferie urbane
(ioal 2030. New paradigms for housing in
urban peripheries

R. Gulli, A. C. Benederti, C. Costantino

36. Rehabilitacién de la arquitectura mu-
déjar a través del uso hotelero en Granada
(Espafia). Principios y modelos sostenibles en un
barrio declarado Patrimonio Mundial

4

+5

421

<47

45,

405

Rehabilitation of Mudejar architecrure through
hotel use in Granada (Spain). Sustainable princi-
ples and models in a World Heritage site

M L. Gutiérrez-Carrillo, E. Molero Melgarejo,
S. De Medici, A. Monsit Scolaro

37. 1l disegno smonta e rimonta l'architetru-
ra. Un restauro grafico dei Lavatoi di Santa
Brigida a (Genova a confronto con ['integrita
fisica della ricostruzione perenne del Tempio del
Tesoro di Ise a Tokyo

Drawing disassembles and reassembles archirec-
ture. A graphic restoration of the Santa Brigida
wash houses in (Genoa compared with the phys-
ical integrity of the perennial reconstruction of
the Ise Treasure Temple in Tokyo

S. Innocents

38. Nuove forme di accessibilitd intelletri-
va. Proposte per il Museo Regionale di Messina
New forms of intellecrual accessibility. Propos
als for the Regional Museum of Messina

F. Minutoli, C;. Salve

39. Tra ingegneria e architetrura. I pozzi di
estrazione della Monteponi
Between engineering and architecture. The
Monteponi extraction wells

(r. Monni, A. Sanna

40. 1 presidi per la lotta alla tubercolosi realizzari
negli anni Trenta: il caso del Sanatorio Antonio

Galateo a Lecce

| he structures for the prevention of tuberculosis
created in the 1930s: the case of the Sanatorium
Antonio (alateo 1in Lecce

C. Paolini, M. Pugnalerto

41. Roberto Calandra a Messina (1957-
1970). Urbanistica, Architettura e Ingegneria
Sismica
Roberto Calandra in Messina (1957-1970). Ur-
ban Planning, Architecrure and Seismic Engi-
neering

F. Passalacqua

42. Strutture pastorali in Aspromonte: Rilievo

di un pagghiaru in localita Cannuli di Samo
(RC)

Pastoral structures in Aspromonte: Survey of a
pagghiaru in Cannuli, Samo (RC)

L. Pizzonia

43, Costruzioni tradizionali con sistema misto
in terra ¢ legno tra il Pert meridionale ed il Cile
setrentrionale
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Traditional construcrion with mixed earth and
wood system berween southern Peru and north-
ern Chile

A. Rivera Vidal, M. Achenza, B. Bruno

44, La riqualificazione della ex ferrovia marmi-
fera di Carrara

I'he redevelopment of the ex marmitera railway
in Carrara

L. Secchiari

45. Applicazioni di prefabbricazione edilizia
in Italia negli anni Sessanta: il sistema Estiot
nell’atrivita della Socierd Generale Immobilia-
re-Sogene

Usage of prcﬁihricﬂtinn in Italy in the 1960s:
the Estiot system in the activity of the Societa
(renerale Immobiliare-Sogene

F. Spada

46. Primi dati dal sito rupestre in localitd Pi-
gnarelle, Palmi (RC). Rilievo, analisi, problemi
aperti

First dara from the rupestrian site of Pignarelle,
Palmi (RC). Survey, analysis, open problems

F. Stilo

47. Restauro e sostenibilita: termini contrappo-
sti 0 convergenza di intenti?

Restoration and sustainability: opposing terms
or convergence of purpose?

F. Todesco

48. Tubi Dalmine. Sperimentazioni e brevetti
per edifici a struttura metallica

Dalmine’s rubes. Experimentations and patents
for steel buildings

A. Tosone, M. Abita, D. Di Donato, R. Morganti

49, La conoscenza finalizzara alla rturela e
valorizzazione del patrimonio costruito del
Novecento. Una proposta per 'Arena Puccini di
Bologna

Knowledge aimed at the protection and val-
orisation of the 20th century built heritage. A
proposal for the Puccini Arena in Bologna

E Vandelli, C. Costantino, G. Predari

50. Memoria, conservazione, valorizzazione: il
Palazzo Balsamo a Messina
Memory, conservation, enhancement: the Palaz.

zo Balsamo in Messina

E. Vita

$51

993

563

87

595
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I11. INNOVAZIONE TECNOLOGICA
“CIRCOLARE”: PROCESSO, PROGETTO,
RISORSE

51. Un esempio di innovazione circolare e soste-
nibile: facciata continua in legno

An example of circular and sustainable innova-
rion: wooden curtain wall

R. Agliata, P. Munafo

52. PCM based composite plasters for sustai-

nable and energy - efficient buildings
G, Aird Farulla, V. Palomba, V. Brancato,

A. Capri, G. Gulli, R. Bertino, D. La Rosa,
F. Costa, G.E. Dino, F. Grungo, A. Frazzica

53. Scenari circolari: il ruolo degli scart
nell'innovazione di procedimento, processo e
prodotto. Il caso di studio del sertore dei laterizi
Circular scenarios: the role of waste and
by-products for procedure, process, and product
innovation. The case study of the brick industry

J. Andreotti, A.F.L. Baratta, R. Giordano

54. Assessment of the potential use of recycled
pulytthylcne as a green roof drainage layer
S. Cascone, A. Gagliano

55. Evolution of concretes berween the 20th and
21st Centuries High-tech mixes and re-cycling

aggregares
A. Catalano, C. Sansone, L. Mollo

56. Integrare la percezione degli impianti foro-
voltaici nella pianificazione urbanistica. Il caso
studio di Arcos de la Frontera

[ntegrating public perception on the impact of
photovolraic applications in planning tools. A
case study in Arcos de la Frontera

A. Codemo, M. Ghislanzoni, R. Albatici

57. Preliminary studies on concept of a marine
container inspired steel/wood module for
housing, emergency or tourism: from design to
manufacturing

(r. Di Bella, G. Di Dio, ;. Viola, M. Chairi

58. Progettazione tecnologica di interventi inte-
grari di retrofit sismico ed energetico nell'ambito
del progetto e-SAFE

'l'-:::hnnlngic.ﬂ dcﬁign of integrated seismic and
energy retrofit interventions within the e-SAFE
project

D. Distefano, ;. Margani, (s. Rodond,
V. Sapienza, C. Tardo
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59. Co-designing sustainability: the case of via
Acquicella Porto in Catania

S. D'Urso, G. Margani, GG. M. Nicolosi,

V. Pavone, L. Saija, C. Tardo

60. Renovation, densification, and intensifica-

tion in the built environment
A. Ferrante, A. Monacelli, A. Fotopoulou,
C. Mazzoli

61. Per una storia della decostruzione: la “demo-
lizione™ di palazzo della Torre a Udine

Towards a history of deconstrucrion: the “dem-
olition” of Torre Palace in Udine

A. Frangipane

62. I SuDS per l'adartamento al cambiamento
climatico: uso innovativo dei sistemi vegerati e
drenanti

T'he SuD)§ for adapration to climate change:
innovative use of vegetated and drainingsystems

E. Giacomello, C. Cabrera Aparicio, D. rabiecco

63. Digital tools for circular buildings and resi-

lient urban ecosystems
A. Guida, G. Bernardo, V. Porcari

64. Flexural toughening of a cementirious mor-
tar reinforced with wave-shaped short plasric

fibers

G. Gulh, D. Palamara, P. Bruzzanit,
R. Bertino, F. Grungo, L. Calabrese

65. Il Pagliaru Novu. Un’architetrura circolare
tra tradizione e innovazione

The Pagliaru Novu. A circular architecture
between tradition and innovation

L. Insinna, E. Montacchini, S. Tedesco

66, ﬂpprcn:cin integr:a.tn per la cararterizzazione
delle murarure storiche siciliane. Il caso di Gangi

Integrated mechanical and thermal analvsis of

historic masonry walls in Sicily: the case study
of (zangi

E. La Placa, E. Genova, C. Nasello, C. Vinci

67, ﬁmalysis and classification of conventional
and innovative insulation materials: towards a

circular economy approach

A. Lucchini, A. Pagliuca, E.S. Mazzucchelli,
D. Gallo

68. Analisi del ciclo di vita di un edificio
residenziale in balle di paglia e confronto con

tecnnlngie convenzionali
Life cycle assessment of a straw bale house and
comparison with conventional tcchnnlngic::

N. Manfredini, L. Guardigli

765
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69. Valutazione dell’effettiva sostenibilita dei
Wood Plastic Composites e applicazione ad un
caso studio

Assessment of the actual sustainability of Wood
Plastic Composites and application to a case
study

F. Minutoli

70. Implementare il profilo ambientale e la
circolarita delle risorse negli appalti pubblici di
riqualificazione del costruito

Implementing the environmental profile and re-
sources circularity in green puhiic procurement
refurbishment works

A. Monsa Scolare, S. De Medici,
M. L. Gutierrez-Carrillo, F.E. Molero Melgarejo

71. El Bambi Guadua en la Herencia del Paisaje
Cultural Cafetero: un caso de estudio como

refuerzo estructural
Bamboo in the Culrural [Icrimgc of the Co-

lombian Coftee Zone: a case study as strucrural
reinforcement
A. Salas Montoya, J. A. Robledo Posada,

E Torres Corrales

72. Vertical Greenery System in clima mediter-
ranco: riflessioni per un'architettura sostenibile
Vertical Greenery System in Mediterranean
Climare: thinking for a susrainable built envi-
ronment

A. Moschella, A. Lo Faro, G. Lombardo,
(i. Sciuto, F. Nocera

73. Il riciclo del vetro piano per I'impiego in
soluzioni recnologiche avanzate

Flat glass recycling for advanced technological
solutions

L. Trulli

IV. SALUTE, BENESSERE, SICUREZZA:
VECCHI E NUOVI MODELLI

DELL'ABITARE

74. La Fitodepurazione dellaria nella riqualifi-
cazione energetica degli edifici

[ndoor Air Phytoremediation and building
energetic enhancement

E. Broglia

75. Effects of retrofit in public building schools

provided by urban green infrastrucrure: a case
study in southern Iraly

KA. Castro M., R. Corrao, C. Vinci
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76. Qualird abitariva. Il distrerto di edilizia
popolare del quartiere Japigia di Bari

Housing quality. The affordable housing district
in Bari's Japigia district

C. Chiarantont

77. Labitare sostenibile

[ 'he sustainable lmnﬂ

V. De Caro, G. Gatto

78. Appmcci adartivi e strategie uperarive per
pa]insesti resilienti. Ricostruzione versus Rigf:—

nerazione
1II.{lﬁl'l'ff"n-i... JPPIDEILI'[L"? ﬂI'lCl DPI...[”:H'H'}]'I.EII 'if[].l'[i._"']h.."?

for resilient P.l]ir]'lp‘il..‘it Recostruction wversus
cmnuaunn

D. Di Donato, V. Lusi, M, Abita

79. Ledonismo sostenibile:
consapevole del fururo

la proge ttazione

Hedonistic Sustainability: conscious design of

the tuture

E. Garda, A. Rabbia

80. Verso nuovi modelli residenziali per studenti
universitari tra sostenibilitd, sicurezza e salute
Towards new residential models tor university
students berween sustainability, safety and
health

A. Greco, F. Pelini

81. L'Abitare: alcuni rapporti tra I'abitante e la
casa o del connettere

ll"-*ll'll"_ some relationships between the inhabit-
ant and the house or their connecrion

C. Marchese

82. UAbitare: nella materia abitata o del relazio-
narsi
Living: in the inhabited matter or of rd.]nnn

C. Marchese

83. Architettura storica e sostenibilith ambienta-
le: edifici a confronto

Historic architecture and environmental sus-
tainability: buildings compared

Cr. Minutoli
84. Sick House Syndrome VS Covid-19: aspetti

clinico-psichiatrici in contesti tecnico-archi-
tectonici. Risultati preliminari di uno studio
multidisciplinare

Sick Syndrome VS Covid-19:
cal-psychiatric i1ssues in technical-architecrural

House clini-
I’n:]iminarj; results of a mu]tidiﬂcip]i--
nary study

G. Salvo, M. Muscatello, I Blanco

CONCCEXTS.

92
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85. Il concetto di comfort nelle certificazioni
GBC Historic Building®

The concept of comfore in GBC Historic Build
ing® cerufications

LMS. Savoca

86. Dopo la pandemia: la valorizzazione dei
beni culturali nei contesti museali ateraverso un
approccio multidisciplinare innovarivo

After the Pandemic: Enhancement of Cultural
Hcriragﬂ in Museum Contexts through an In-
novarive \Iulndlsuplman ﬁjppm.n,h

C. Tedeschi, M. Pretelli, L. Signorelli, M.A. De
Vive, A. Gabrielli

87. Abitare con la natura: la casa contemporanea
tra hortus conclusus e giardini verticali
Living with nature: the contemporary home

berween hortus conclusus and vertical gat'dcnﬁ

F. Viola, F. Polverino

V. OTTIMIZZAZIONE DELLE QUALITA
PRESTAZIONALI DEGLI EDIFICI:
SIMULAZIONE E COSTRUZIONE

88. Net Zero Carbon Building: un caso studio
di metodo a Milano

Net Zero Carbon [iui]ding:
case studv in Milan

D. Besana, D. Tirelli

a mcthndﬁlngica]

89. Verso un nuovo Urban Energy Simulation
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INTRODUZIONE

Di sostenibilita forse si & parlato troppo.
O troppo poco.

Il Convegno 2030 d. C. Proiezioni future per una progettazione sostenibile si pone in un preciso mo-
mento di transizione della vita sociale, ecologica, economica, politica, culturale del nostro Paese, in
cui I'attenzione per la “sostenibilitd”, tematica trasversale, interdisciplinare e intersettoriale, non si
pud pili limitare ad essere soltanto un atto doveroso di responsabilith e di impegno — spesso insuf-
ficiente o, peggio, meramente strategico — bensi deve diventare il movente di azioni pragmatiche
finalizzate a ottenere risultati concreti.

Questo ¢& il motore che ha indirizzato 'impostazione del Convegno su una serie di registri non sol-
tanto teorici ma anche molto operativi, cercando di mettere a confronto, tanto sul piano dialettico
quanto su quello attuativo, contribut e pensieri diversi tra loro per giungere ad un quadro di sintesi
che, nel riconoscere la molteplicitd e la varietd delle idee, sia in grado di individuare quel fil rouge
che lega le sorti del pianeta con le nostre esigenze, le aspettative, le abitudini, le capacita, forse i
sogni, di certo i modi di “stare” su questo strano oggetto che ¢ la “terra” e quindi di abitarvi ¢ di

abitarla, di usarla e al contempo conservarla ¢ preservarla.

Siamo passati e stiamo passando attraverso esperienze violentissime e fulminee rispetto ai tempi
dell'umana adartabilita, ad oggi tutt'altro che archiviate, come la pandemia, la guerra cosi vicina,
le follie del clima, le modificazioni sociali e culturali: ricordarle, ricordarcene, non & una banaliz-
zazione mediatica, bensi una necessita ¢ non farlo sarebbe colpevole ... Ma non basta, dobbiamo
soffermarci a riflettere per interpretare quale debba essere il ruolo di noi ricercatori, studiosi, docen-
ti, tecnici, progettisti, architetti, ingegneri, magari anche imprenditori o soltanto lettori attenti dei
tempi per garantire quel progresso ribadito dai 17 Obiettivi per lo Sviluppo Sostenibile inquadrati
all'interno di un programma d’azione pilt vasto, costituito da ben 169 target, da raggiungere entro
il 2030. Mentre gli eventi, le analisi, le statistiche, le previsioni sembrano spesso dire il contrario, le
nostre volonta, I'evoluzione scientifica, il progresso tecnologico fanno sperare che si possa riuscire
a restare sulla terra ancora per decine, centinaia ¢ magari migliaia di anni, a farla prosperare, a pro-
teggerla da noi stessi, a lasciarla in ereditd a chi dopo di noi sapra fare sempre meglio di quanto noi
abbiamo fatto, meritando cosi appieno il diritto di viverci sopra.

Come & stato (almeno in parte) attuato contro la pandemia e si realizzer (lo sperano turti) contro
la crisi del gas, come ormai da anni si cerca di operare (con esiti ancora modesti) contro la CO2,
I'inquinamento in genere, i rifiut, il consumo delle risorse primarie, acqua, suolo, combustibili ...,
dovremo continuare a fare con la contezza che il contesto — politico, sociale, economico, produttivo
— responsabile della situazione drammatica in cui ci troviamo ¢ esattamente lo stesso contesto —
scientifico, tecnico, tecnologico — in grado di fornire gli strumenti culturali e pratici per proiettarci
in un futuro che dalla memoria del passato, errori inclusi, tragga le lezioni per affrontare le sfide
ambientali e istituzionali, cosi numerose ¢ complesse da richiedere 'impegno di tutd all'insegna di
una profonda consapevolezza ¢ di una limpida onesta intelletruale.

Nessuna approssimazione, nessuno sconto, nessun alibi, nessun rinvio, nessuna fuga dalla realta
hanno diritto di cittadinanza nel nostro pianeta prossimo al collasso. La massiccia partecipazione
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a questo evento dei colleghi ricercatori, nel senso piit bello del termine, anzi di entrambi i termini
(ché se & vera la grande e appassionata curiosita che la parola “ricercatore” sottintende, ¢ altrettanto
vero che sentirsi “colleghi” significa non essere soli nella speranza di contribuire, in qualsiasi misura,
a un futuro sostenibile), la varietd dei punt di vista e degli approcci, la ricchezza di sfumature, la
capacita che 1 paper pervenuti hanno dimostrato di sapere non soltanto interpretare ma soprattutto
arricchire i topic proposti testimoniano, senza ombra di dubbio, quanto, nel rispetto del valore
identitario di ogni studioso nei confront dello specifico settore disciplinare di afferenza, si avverta
il bisogno che dall’essere colleghi si passi a essere “gruppo”, superando I'appartenenza alla stessa
Area, e testimoniano anche quanto “cuore” stiamo mettendo insieme con la testa nel tentativo di
partecipare tutti a una battaglia degna di essere combattuta. Mi turba profondamente sentir dire
che il mio, il nostro concorso alla raccolta differenziata o al risparmio energetico o al rispetto di
aria, acqua, suolo & ridicolo a fronte dei grandi sprechi delle multinazionali: non riesco a condivi-
dere il pensiero di chi rinuncia, di chi ritiene che il compito sia di altri, di chi aspetta grandiose e
nobili azioni da parte di chissacchi. Proprio a molti di noi, tra I'altro, & affidato il ruolo grato e al
contempo terrifico di “formare” i nostri allievi in modo tale che nessuno di loro pensi mai “non
tocca a me”. La mia lunghissima vita universitaria sta per concludersi ¢ se ¢'¢ una cosa di cui desi-
dero sinceramente vantarmi senza alcuna modestia & di non aver mai pensato che il mio apporto,
per quanto misero e fallace, fosse inutile, di aver sempre creduto che il bene e I'etica di un paese, di
un popolo, di una nazione, del pianera, siano la somma, o meglio I'integrale, del buon fare di tante
singole piccolissime entita.

Prima di concludere, vorrei esplicitare dei ringraziament e condividere una riflessione.

| ringraziamenti sono in primo luogo per i miei molto pitt amici che colleghi del Comitato Coor-
dinatore, del quale anche io, ovviamente, faccio parte, arrogandomi, in qualita di “socio anziano®,
il diritto di introdurre questo evento... Mi riferisco a Ornella e Fabio, con i quali arriviamo ora al
terzo Convegno organizzato a Messina con lucida follia, avendo cio¢ piena cognizione della fatica e
dell'impegno necessari, ma al tempo stesso della grande soddisfazione che se ne pud ricavare; la mia
gratitudine si estende anche alla pilt giovane, ma non meno efficace, Alessandra, la quale degna-
mente completa il gruppo dei quattro impavidi Moschettieri che formano il Comitato Organizza-
tore! Ancora, ringrazio tutta la corposa squadra del Comitato Scientifico per il lavoro svolto, non-
ché i nostri giovani dottorandi e assegnisti per il supporto fornito in svariate attivitd ¢ incombenze
(mi piace leggere in tutte queste belle collaborazioni un rapporto che va oltre I'attivitd operativa per
sconfinare in una sfera che credo si possa definire attinente agli affetti!). Ringrazio, non soltanto
doverosamente ma davvero sentitamente, I’Ateneo messinese e il Dipartimento di Ingegneria, nelle
figure del Magnifico Rettore Prof. Salvatore Cuzzocrea e del Direttore Prof. Eugenio Guglielmino,
e di turtti coloro che a vario titolo hanno fornito con il proprio lavoro valido aiuto al nostro; ringra-
zio 'ARTEC, che ha sposato sin dalla prime timide ipotesi la nostra idea, e ringrazio tutti gli aleri
enti, le associazioni scientifiche e le istituzioni che hanno concesso il proprio patrocinio, nonché i
Direttori delle Riviste che hanno accettato la proposta di selezionare, tra quelli inviati al Convegno,
i contributi meritevoli di essere pubblicat. Esprimo infine una profonda gratitudine agli sponsor,
che, pur consapevoli della ridotra risonanza mediatica degli eventi prettamente culturali, si sono
esposti a sostenerci, nel tentativo di diffondere le istanze della sostenibilith e dell’abitare sostenibile.
La riflessione riguarda la denominazione che il Comitato Organizzatore ha scelto per questo Conve-
gno, utilizzando una data emblematica e due coppie tra loro analoghe di significative parole chiave.
2030 d. C.: la data, ovviamente ¢ manifestamente nasce dal riferimento alla Agenda ONU, ma
il suo significato, per me, va ben oltre questa banale spiegazione, diventando un monito. Penso a
quando usdi il film 2001 Odissea nello Spazio: era il 1968 ¢ quella data nel titolo sembrava lonta-
nissima. .. Poi, dopo trent’anni, & arrivata e forse non ci abbiamo fatto caso, e gia da altri venti anni
¢ trascorsa e, mi sembra, non ce ne siamo accorti,

Nel 1972 la conferenza di Stoccolma sul’ Ambiente Umano, nel 1991 la definizione di “sviluppo
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sostenibile” da parte della Word Conservation Union, nel 1992 il Summit della Terra a Rio de
Janeiro e il programma di azione di Agenda 21, il Piano Nazionale (italiano) per lo sviluppo Soste-
nibile ¢ cosi via di conferenza in conferenza, di summit in summit fino al 2015, quando al vertice
delle Nazioni Unite viene adottata 'Agenda 2030... Conto di nuovo cinquant’anni tra la prima e
"ultima data ora citate e non vorrei che anche stavolta — ecco 1l monito — le lasciassimo scorrere via
senza farci caso.

Proiezioni future: sostantivo ¢ aggettivo si rafforzano attraverso il legame implicito che esiste tra il
saper proiettare, pre-figurare, ¢ il futuro nel quale le proiezioni si attuano. Ma in questo caso sono
le proiezioni stesse a voler essere future, a suggerire lo sforzo di guardare sempre piti lontano; come
se, nel momento in cui ci sediamo al ravolo di lavoro non dovessimo accontentarci di elaborare pro-
iezioni da “destinare 4/ futuro®, come parrebbe ovvio, ma ci mettessimo sulla testa un casco virtuale
che ci permetta di “pensare nel futuro”.

Progettazione sostenibile: anche in questo caso sostantivo e aggettivo si sostengono a vicenda e riba-
discono quanto espresso dalla prima coppia di parole, dato che non soltanto, come & noto, ‘proget-
tazione’ e ‘proiezione’ vengono dal medesimo etimo, il latino tardo proiectare, e significano pratica-
mente la stessa cosa (gettare avanti), ma anche “futuro’ e ‘sostenibile’ stanno diventando, o meglio

dovranno sempre pill essere, sinonimi. A noi la sfida di collaborare a far si che questa corrisponden-
za verbale diventi reale!

Chiudo cosi questo discorso, troppo lungo per chi legge ¢ troppo breve per chi scrive, passando
la parola al coro di voci che si sono unite, qui ¢ ora, per indagare, raccontare, riferire, discutere...
In sostanza per elaborare proiezioni future per una progettazione sostenibile prima che il 2030
scappi dalle mani.

RarrarLra LioNe
Messina, 17-18-19 novembre 2022 d. C.
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lll. INNOVAZIONE TECNOLOGICA “CIRCOLARE™; -
PROCESSO, PROGETTO, RISORSE =3
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|
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Il rapporto tra economia circolare ‘& innovazione tecnologica
sembra biunivoco e necessario. '

Si ipotizza che una industria 4.0 possa garantire l'ottimizzazione
dei consumi energetici e di risorse non rinnovabili, riducendo gli
sprechi energetici e gli scarti generati nel processo di produzione.

Purtuttavia, se &€ una realta che certificazioni di qualita, dichiarazioni
di prestazioni, LCA di prodotto preludono a un percorso cradle to
cradle, non bisogna ignorare che ci sono molteplici opzioni per
raggiungere obiettivi sostenibili anche in presenza di esperienze
produttive tradizionali e artigianali.

1 contributi nel panorama delle innovazioni di processo, progetto e

prodotto, potranno comprendere:

. la definizione di soluzioni tecnologiche innovative e al contempo
I'uso innovativo di soluzioni tecnologiche tradizionali;

» Circular Building e Circular Technologies: un approccio
progettuale e/o tecnologico orientato al Design for Disassembly;

+ Jestensione del ciclo di vita utile mediante il modello della
rigenerazione tecnologica (S5R);

+ la gestione dei rifiuti da costruzione e demolizione;

+ la sfida dei materiali innovativi: a km zero, da risorse rinnovabili
e/o da riciclo, riciclabili;

. le certificazioni di qualita VS la qualita di processo, progetto,
prodotto.
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ABSTRACT

In the field of circular and Green Economy, thermal and acoustic insulation in buildings is an essential
requirement for an increasingly efficient architecture. In case of built heritage regeneration and
refurbishment, as well as in new constructions, the choice of an insulating material should not be related
only to the thermal transmittance value but, to guarantee a complete and exhaustive design result, to the
achievement of all the qualitative and technical requirements, and to a complete material and functional
characteristics assessment as well. The sustainability of their entire life cycle and the parameters of the Green
Economy are also considered. The smdy (part of a broader research aimed at identifyving innovative
products) systematically analyses the products characteristics of the main families of insulating materials
(organic-natural, organic-synthetic, inorganic-natural, inorganic-synthetic, including the last generation of
insulations too). In particular, for each insulating material, the research investigates the diffusion and use
level in the Italian market, as well as their environmental sustainability (biodegradability, recyclability and
renewability), providing an overview of the aspects of Life Cycle Assessment and eco-balance. The
systematization of these processes aims to promote, considering the same performance level, the choice of
insulating materials with reduced environmental impact (regardless of its nature, if narmural or syntheric),
highlighting the variability of this parameter in relation to the use context, and aiming at an integrated and
objective design of thermal and acoustic insulation.

KEYWORDS
Insulating materials, Regeneration, Refurbishment, Integrated Building, Creen Viconomy

1. INTRODUCTION

The transitdon to a more circular economy, where the value of products, materials and resources is
maintained and circulated (by recycling activities) in the economy for as long as possible, is an essential
contribution to the EU's efforts to develop a sustainable, low carbon, resource efficient and competitive
economy [1]. However, the potential offered by circular thinking goes far beyond the common objectives
of waste reduction and recycling procedures, opening new hotizons in the way of designing new buildings
and restoring built heritage. In this framework, building envelope insulation is recognized to be crucial for
an energy-efficient and comfortable indoor environment [2,3]. Therefore, the choice of an insulating
material should not be related only to its thermal transmittance value but, to guarantee a complete and
exhaustive design result, to the achievement of all the qualitative and technical requirements, and to
sustainability as well. In the last years, and even before the COVID-19 pandemic, the European and Iralian
construction industry was characterized by a strong decrease trend. The uncertain dynamics of the sector
have been caused by: recover investments failures, economic politics and a general decrease in consumers’
confidence, that compromised the expected positive evaluations [4]. According to the European Authoriry,
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the recovery of the construction industry can take place through a “prudential regulation” aimed at overcoming
the liquidation approach that characterized banks and investment funds activities, developing a new model
of circular economy to protect all the stakeholders. The circular economic process could encourage them
through subsidized financings or tax credits, as well as through building requalification processes with a
positive impact on the environment [4-6]. Despite the crisis of the constructon sector, the thermal
insulation market is constantly growing all over Europe, due to energy retrofit interventions of the built
heritage, and to new Zero Energy Building constructions, often catalysed by European Directives (EPBD -
Energy Performance of Buildings Directive, 2018/844/UE Directive, etc.) and national ones (e.g., in Iraly,
Decreto Crescita, Legge di Bilancio, Project bond, Piano citti, etc.). These standards are strictly connected
to renewability, recyclability, biodegradability aspects, as well as to certification protocols (CAM - Criteri
Ambientali Minimi, EPD — Environmental Product Declaration, etc.) |7], and to the achievement of higher
energy performance levels [8]. According to some market researches |9,10], the total market for thermal
insulation products in Europe amounted to 270) million cubic meters in 2018 and to 274.5 million cubic
meters in 2019, with an increase of 1.6% (Fig. 1).

European Thermal Insulation European Thermal Insulation
Market by Region, 2019 Market by Product, 2019
XFS
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Fig. 1 European thermal insulation market by region and by product - © 2022, A, Lacchim, A. Paglaca, B.S. Mazzacchelh, D.
Gallo

Moreover, the market is expected to grow further at an annual rate of 2.2% until 2023, resulting in an annual
revenue of around 15.1 billion euros [10]. However, the global thermal insulation market appears extremely
fragmented. The problem lies in the difficulty of systematizing the various manufacturing companies, on
Furopean and national level, and of distingnishing those that produce and sell to the market from those that
deal only with marketing and/or production |5]. Furthermore, there are more and more new insulating
materials and products that are introduced on the marker and that, sometimes, have the same characteristics
and differ from each other in name and brand only. A thorough knowledge of all the properties and
characteristics of the different insulating materials, while today the choice of the thermal insulation to be
used in a building intervention is often related to a few properties only. In fact, a part of the market (56%)
is covered by glass and rock wool (used for their fire resistance characteristics) and by sintered polystyrene
(Expanded Polystyrene - EPS and Extruded Polystyrene - XPS, 31%), which have an advantage on the
market due to the current low price compared to other competitors [10]. The concept of circular economy
becomes an economic model that act as a driving force for developing and promoting new materials. The
producers themselves are trying to promote Green Materials in a market increasingly suited to
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environmental sustainability, materials Life Cycle Assessment and related eco-balance, with the aim of
overcoming the traditional choice of materials, based on a few parameters only. For this reason, modern
industries turned their production activity towards eco-sustainable economic development models [11].
Among these, the Green Economy evaluates the impact of human actions and related production processes
on the environment, trying to trigger a virtuous model that allows an optimal management of resources,
optimizing the production phase as much as possible, increasing GDP (Gross Domestic Product) and
drastically reducing C(O2 emissions, while preserving the ecosystem and biodiversity. This could be an
economic model that by assonance («fight against waste, energy saving, protection and enhancement of
naturalized soil, green building, renewable energy, sustainable mobility» [12]) recalls what Mario Ruzzenenti
defines as «Green Autarchy. An involuntary laboratory of the Green Economwyw, a contemporary
reinterpretation of the economic logic developed since the New Deal after the 1929 enisis [13].

2. RESEARCH OBJECTIVE

The study (part of a broader research aimed at identifving sustainable innovative products) presents a
comparative analysis of the main families of building insulation materials (organic-natural, organic-synthertic,
inorganic-natural, inorganic-synthetic, including the last generation of insulations too) [14]. The results are
summarized within a comparative matrix that has the purpose to increase the level of technical knowledge
about thermal insulation materials and to facilitate the selection of the most suitable product (or products)
for specific building applications, already from the preliminary design phase.

Moreover, it can be easily used by professionals, students and researchers as a tool for quickly identifying
and comparing the main characteristics and fields of use of the different materials,

The objective is to promote, with the same performance level, the choice of insulating materials with
reduced environmental impact, highlighting the variability that this parameter can assume in relation to the
context, to an adequate integrated and low-cost design and, in some cases, from the objectvity of the
technician that have to choose the material [15,16].

As a matter of fact, this objective is achievable in interventions projects that integrate industrialized
construction elements, efficient building systems and new materials used for high-performance solutions
with “dry” construction systems [17-20]

3. THE ITALIAN THERMAL INSULATION MARKET: A PRELIMINARY ANALYSIS

For each insulating material, market surveys have been carried out by examining some of the most accredited
Iralian sources in the field |[4-6; 21,22]. The results have been updated in terms of diffusion of the most
widely used insulating products in Italy. The objective has been to provide an updated commercial diffusion
index related to the most common insulation materials used in new constructions and in energy
requalification interventions of the built heritage. This considering both the specific application in different
construction systems (vertical opaque facades, pitched and flat roofs, floor slabs, thermal bridge control,
etc.) and the Iralian geographical area [5]. The results are shown in Figure 2, that provides a general overview
of the Italian insulation market, highlighting which are the areas suitable for the European environmental
sustainability policies and Green Economy. Furthermore, Figure 2 shows the needs for insulation in relation
to: analysed construction system, intervention typology (new construction or recovery/retrofit intervention)
and geographical area. For example, considering roofing systems, it is possible to notice that there is a
significant difference in the use of insulating materials between North and South Italy: wood fibre is
predominant in the North area (28% compared to 6% in the southern area), while in the Center-South area
synthetic insulation materials, such as polyurethane (12% compared to 5% in the northern area) are
predominant (Fig, 2).

721



A. Lucchini, A. Pagliaca, E.S. Mazzucchelli, D. Gallo

Vartical axternal nm_fw}_- Strutture opache varbicall astarne (%)
MNorth Canter South and Islands
1= L ee——— | — | e—
MRS L L =
Stone Wool | e | | —— o
siae |Glass Woal | e — ——
Buidings Wood Wool | s - -_— -
| Caric - - -
\PUR - o —
W . L]
Cthar - - -
|EPs e e B L —— L —
| XPS L eee— L ee—— L ———————
Glass Wood - - -
Bult  |vood Wool | —— —
e | Conk -_— - -
\PUR - — =
\Polyeater % : B
Othar LI r- - -
Vertical internal opaque fagade (%) - Sirufture opache varticall inferme (1)
— MNorth Canter South and Islands
EFS oesm—— | —— . =
W | | | Ee——
Stone Wool | coeeeeesss————— Ce— —
. |Glass Woo | s o— —
Cark T - —
PUR - — —
[Poyester 3 .
Im - LI -
Pitched and flat roofs (%) - Chiusure o coperfura (iana, 2 [ace) ()
North Contor South and Islands
\EPS — | e— | —
MPS e e L —— L
Sione Wool | s o p—
L - ®
Buidings Wood Wool | oseeesssssss——— o— —
Cork - - -
| B a s
| Other |m o - -

Iintermediate and floor slabs (%) - Chiusure onzzantall intermadie (%)

Centter South and Islands
S e I
i O ——
-— o
L -
- -
- E |
T o
- -
E I

Lower fiat (on pilotis) (%) - Chiusure arfzrantall of hase (su pilotis) (%)

North

Southand Islands

L
S

o

im ©
|
-
=

-
mi

Poyester

-

.I.I.
||g




Analysis and classification of conventional and innovative insulanon marenals: towards a circolar economy approach

Lower flat (in contact with the ground) (%) - Chiusure onzontall d base (controlerra) (%)
— | North Center South and Istands
=2 e— — —
PS5 . L eee— L ere————
Stone Woo! (e - =
- Glass Wool = = " -
Bukings (oo %2 - E
|H_.H P— | — | —
Polyester 0 = -
]ﬂ'nr - | — —
Orizzontal opaque structures (%) - Stnutture opache onzzontall (%)
North Center South and Isends
&S L ee— | eeeeee—— Ce—
. .  ——
Stone Woo — | e— —
Bult |Glass Woo!  oe— | | — ==
m | T -
\PUR - | — —
Polyester m L L
Other - = -

Fig. 2 Insulating materials for the new buildings and built heritage in the three different geographical arcas of [taly (North,
Center, South and Islands). Graphic-matrix processing based on the data provided by the ANIT Report «ll mercato dei marenali
isolanti in Italias, edited by THEP sl - © 2022, A, Lucchini, A. Pagliuca, E.S. Mazzucchelh, D, Gallo /ANIT Report

In general, it can be deduced that, in Italy, the insulating market is currently dominated by polystyrenes (EPS
- XPS), followed by polyurethane (PU) and fibrous materials (glass wool and rock wool), while namral
insulating materials are sidll relegated to sporadic interventions [5].

The results of this preliminary market survey suggests the clear trend towards the use of well-established
materials on the market, while the use of sustainable insulating materials (as an alternative to the consolidated
ones) is still relegated to few cases of Green Building.

Furthermore, one of the specific objective of the research investigation carried out is the study of innovative
materials characterised by a biopolymer matrix, These materials can be considered as a valid alternative in
the wide range of conventional insulating materials [23] and are therefore included in the comparative matrix
presented in the following chapters. Some uncommon materials (such as natural insulation produced from
marine algae, prickly pear scraps, etc.) are considered too, providing their characteristics, properties and
advantage/disadvantages in terms of performance.
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4. METHODOLOGY

In order to investigate the research topic described above, characteristics, performances and application
methods of the following insulation typologies have been analysed:

1,

2

3,

natural organic insulating materials: derived from materials of natural origin. They don’t have any
component of synthetic or petrochemical origin [24];

synthetic organic insulating materials: derived from natural raw materials (carbon). They are
produced through industrial process of synthetic and petrochemical origin [24);

natural inorganic insulating materials: derived from materials of natural inorganic origin (minerals),
produced through mechanical processes of mineral processing (crushing, expansion, etc.) [24];
synthetic inorganic insulating materials: derived from materials of natural inorganic origin (minerals)
and/ot processed waste (recycled glass, blast furnace slag, etc.), produced through chemical and
mechanical mineral processing methods [24];

new generation insulation materials: innovative materials and components including composite,
multifoil, vacuum, phase change, etc., panels.

For each identified category, different insulating materials already on the market were analysed. In particular,
the following aspects and properties were considered:

1

2
3
4.

& n

8.

0.
10.

certification and reference standard:

composition (fibrous, cellular, etc.);

structure (single-layer, multi-layer, granular, variable);

morphology (rigid, semi-rigid or flexible panels, blocks, rolls, tapes, loose in granules or peatrls, felts,
etc.);

environmental balance:

primary properties (density, thermal conductivity, specific heat, resistance to vapour diffusion,
sound absorption coefficient, reaction to fire, release of fumes and drops, long-term water
absorption by immersion and diffusion, absorption of short-term water for partial immersion,
mechanical resistance to compression at 10% of deformation and to tensile strength perpendicular
to the faces);

complementary characteristics (lightness, installation easiness, thickness, elasticity, inalterability,
physical/chemical resistance, resistance to abrasion, resistance to microorganisms, thermal
dimensional stability, hvgroscopicity, hydrophilicity, airtightness, imputrescibility);

technological system installation (floor slab, roof, intermediate slab, external or internal insulated
opaque facades, internal partitions, counter-walls, false ceilings, claddings and finishing coats);
sustainability (biodegradable, renewable, recyclable);

installation (“dry”” or with mortar, external or internal with scaffolding, with or without vapour
barrier).

Furthermore, each insulating material analysed is related to specific histograms that define three different

percentage indices:
1. production index;
2. sustainability index;
3. use index.

While the sustainability and use indices can be easily obtained from the scientific literature [24,25] the
production index was obtained by means of the insulating materials matrix analysis of the market data. More

in detail, it represents, on a percentage scale, the level of use of a product in relation to the construction

system.

The research was based on «market surveys, on the study of the revenue of a number of
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manufacturing companies’ representative of the overall market and differentiating the companies by type of
insulating material and size. The analysis of the trend in revenue has been compared over the years to
external factors, such as the introducton of new rules on energy efficiency, the world economic sitation
and tax incentives to verify their consistency and repercussions» |5]. The presented data derive from matrix
claborations on different sources, realized with a comparative method and critically analysed. The references
are sometimes even discordant with each other, since the insulating materials markert is characterized by
different typologies, application methods, and companies (big and small) that produce, sell and install these
products. In particular, the report «ll mercato dei materiali isolanti in Italia - Dati di volume generali e
andamento 2(5-2013» |5| was analysed.

The trend of the insulating materials market in Italy has been reconstructed, processing the following dara:
1. sales volume data (expressed in m¥), made available by the companies;
2. revenue data (expressed in €), made available by the companies;
3. income statement data deriving from the Italian Chambers of Commerce or from other sources
connected with them:;
4. volume data deriving from revenue or based on assessments related to the average revenue/volume
ratio for the different types of material.

These data were further integrated and validated using other official Italian sources, specific to the analysed
product sectors, such as:

1. CRESME (Centro Ricerche Economiche Sociologiche e di Mercato nell’Edilizia) - Valutazione
della convenienza e dell'impatto economico dell’isolamento termo-acustco degli edifici;
Market study AIPE (Associazione Italiana Polistirene Espanso);
Market study FIVRA (Associazione italiana dei produttori di lane minerali);
ANICTA report (Associazione Nazionale Imprenditori Coibentazioni Termiche Acustiche);
Federchimica report “1l ruolo della chimica nel sistema delle costruzioni’;
“Osservatorio congiunturale sull'industria delle costruzioni™ by ANCE (Associazione Nazionale
Costruttori Edili) and Direzione Affari Economici e Centro Studi;
7. Telematic investigations to specific companies in the analysed sector.

S WA N

5. RESULTS AND DISCUSSION

The results of the analysis carried out are summarized in the annex. The matrix is structured in different
sections: properties, technological system, sustainability, installation, index. The matrix allows to compare
immediately the data of green/innovatve insulating materials with conventional or consolidated ones. It is
possible to note that a so-called “Green Material” is not always synonymous with “sustainable material” and
synthetic ones (such as polystyrenes) cannot always be considered materials with a negative environmental
balance. For example, the coconut fibre can be considered a namral insulating material, but it could have a
negative environmental balance related to transport on site, for example if the Italian context is considered.
Even the kenaf fibre, an insulating material increasingly used in Italy, can have a definitely negative
environmental balance, due not only to the energy consumed in the transport phase from the ropical areas
(with the related emission of (), but also due to the huge amount of water used to constandy irrigate the
cultivation soil. On the other hand, in some cases polystyrene and polyurethane insulation materials (despite
their synthetic nature) could be considered sustainable and with a reduced environmental impact, as the
energy savings they produce during their life cycle, can lead to a reduction in the CO; emissions deriving
from the building heating and cooling energy demand that can compensate the higher consumption of
energy necessary for their production.
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Figure 3 shows the data validation performed through the comparison between the ANIT report and the
average values derived from the AIPE - CRESME - ANCE (published in 2005), in which the minimal
discrepancy in the data is due to the exclusion of a percentage dedicated to the industry sector |21,22].

An arithmetic average of the related data was carried out to obtain a more definite average distribution,
aligned with the actual market dara (Fig. 3).

Comparison data of the estimated percentage distribution of the insulation market
ANILT. 2008 . AIPE.-CRESME.-ANCE Averaga distribution
Sione Wool | s — —
(Fass Wool == | — | —
Cok
(=¥ == | — | —
Polyastar

Fig. 3 Comparison data of the estimated percentage distribution of the insulation market in 20035, among the ANI'T' and AIPE -
CRESME - ANCE - © 2022, A. Lucchini, A. Pagliuca, E.S. Mazzacchelli, . Gallo

Since these data refer to 2005, considering the percentage change in the volume of the insulating materials
market up to 2013, the average value was corrected to obtain “updated™ data close to those of the current
market. As a matter of fact, knowing the average increase index (4.50%) of the vears 2013-202(, provided
by the ANIT report, the percentage values obtained in the average distribution for each insulating material
were multplied by the average increase index, obtaining data suitable with the current market sitation.
The results, summarized in Figure 4, provide an overall idea of the insulating materials most used in Italy.
1f wood fibre, cork and polyester insulating materials (in this last case it was not possible to find any reliable
information) are not taken into account, it is confirmed that the current insulating market is sdll dominated
by synthetic and inorganic materials (EPS, XPS, PUR, glass and rock fibre), while the 11.60% value includes
all the other insulating materials of namral origin and the “new generation” ones. Furthermore, it can be
noticed that the percentage trend of the global market is not directly related to the trend of single insulating
materials, as they are influenced by a series of extrinsic factors. Therefore, further factors should be taken
into account, such as the relevance of the considered building system (e.g. pitched roof) and its contribution
in the building energy losses, the legislative requirements (i.e. with regard to fire behaviour, transmittance
limits, etc.), the different climatic area and the installation easiness (Fig. 4).

“Percentage change in the market volume of insulating materals from Correct data
2006 0 2013 (Reportby AN.IT) 4. 50% Current valua - 2013-2020

a1 20 XPS | —

Stone Woal | e
| l l a ; Glass Woaol eeese—

L3 o - . Wood Woal
. Cork
Othar | —

Fig. 4 Percentage change in the market volume of insulating materials from 2006 o 2013, 'The remote data (referning to period
2006-2013) has been corrected with a carrent valoe of increase (4.50046) o align the historical data to date - © 2022, A, Luacchini,
A. Pagliuca, E.S. Mazzucchelly, ID. Gallo
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6. CONCLUSIONS

The here presented study, part of a broader research, can be considered a starting point to satisfy the growing
need for an accurate choice and technical design of insulating materials, not related only to a specific
characteristic (e.g. thermal conducdvity) [14,26]. As a matter of fact, an insulating material must not be
chosen from a catalogue only on the basis of a single performance value, but it should be selected and
designed on the basis of environmental parameters, type of system and technological sub-system, installation
methods and, in addition, also considering the growing attention that the construction industry pays to the
insulating materials market, increasingly focused on aspects of environmental sustainability and
development of new circular and Green Economy models.

The proposed comparative matrix of the main typologies of insulating materials is a tool that can be used
for the analysis and validaton of their several performance, construction and economic characteristics. In
this regard, it allows to define the most appropriate insulating material for an integrated design considering
a specific building system. Therefore, an accurate design process should include a thermal insulation choice
s0 as not to use materials, even if high-performance ones, that do not allow to obtain energy-adequate
solutions [2,25,27]. The proposed comparative matrix stands as an assessment tool that can be easily used
by technicians, as well as by students and researchers who works on sustainable architectural design, in an
economic landscape increasingly characterized by the Green Economy models. Furthermore, the
comparative matrix elaborates a large number of technical, constructive and economic parameters of
innovative insulating products |2, 28|. Finally, the matrix structure can be easily updated to the most recent
market data, also through the digitalization of the system and the possibility of transforming the stored data
into design metadata, easily accessible by all the stakeholders through a dedicated online platform (Fig. 5).
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