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The built environment is a solution to climate change
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Ottimizzazione consumi |
Consumption optimization

t

Monitoraggio parametri
ambientali | Environmental
parameters monitoring

Comfort dell'utenza |
User comfort

1

Monitoraggio per
manutenzione predittiva |
Monitoring for predictive
maintenance

f

Maggior controllo
gestionale | Greater
management control

Controllo analitico risultati
attesi | Analytical control of
expected results

Minimizzazione errori
esecutivi | Minimization of
executive errors

Verifica ambientale
(termodinamica e
ventilazione) | Environmental
verification (thermodynamics

and ventilation)

I
Digital Twin

A

Rigenerazione
Archeologia Industriale |
Industrial Archeology
Regeneration

Minimizzazione impatto
ambientale | Minimization of
environmental impact

Tutela del patrimonio
costruito | Protection of built
heritage

Integrazione culturale e
turistica | Cultural and tourist
integration

Recupero delle relative aree
urbane degradate | Recovery
of related degraded areas

Sviluppo modello urbano
smart | Smart urban model
development
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CND Assonometria comparto urbano | Urban sector axonometry
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Esploso assonometrico di progetto | Sistema di facciata | Curtain wall system
Axonometric exploded view of the project

Porzione di copertura
Portion of roof
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| Daylight factor simulation
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| Multiphysics simulation
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| Multiphysics simulation

The analysis was divided into three distinct
phases:

1] feasibility study,

in which the possibility to work with passive
environmental systems has been verified,
considering the shape of the pre-existence in its
climatic context.

2 | numerical study,

in which the flow rates of moving air were
quantified by comparing them with those
necessary for the project

3 | thermodynamic study,
aimed at  verifying the hypothesized
advantages due to the multiplicity of casings.
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Piani di sezione: Velocity magnitude (m/z) Frecce su volume: Velocity fiold

Phase one simulation:

45° inclined section of the
paraboloid passing over a wind
chimney
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| Min volumetric flow rate

Q (interno) =2,61E+00 Mm3/s
Q (spazio intermedio) =2,61E+00 m3/s

Qtot (Ex-Sir) = 3,61E+00 m3/s Q (per single bay) = 1,10E-01 m3/s
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Velocity magnitude

Flow rate per bay

In/ Out [m/s] [m3/s]
N-E Windows sensor Out 4 ,33E+01 5,41E+00
S-W Windows sensor In 6,67E+01 8,34E+00
N-E Upper ribbon window sensor Out 6,90E+01 8,62E+00
S-W Upper ribbon window sensor In 6,61E+01 8,27E+00
Wind tower sensor Out 2,22E+Q1 2,69E+00
Total input per bay [m3/s] = 1,66E+01
A In and Out [m3/s] = -1,20E-01

Relative error in the measurement = 0,72%

credit: L. Morganti

Phase two simulation:

Orthogonal section of the
paraboloid passing over a wind
chimney and passing through
the raised volume. Summary of
the results obtained from the
measurements of the incoming
(In) and outgoing (Out) air flows.
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In/ Out Velocity magnitude Flow rate per bay
[m/s] [m3/s]
N-E Windows sensor In 416E-02 5,20E-03
S-W Windows sensor In 5,83E-02 7,28E-03
N-E Upper ribbon window sensor In 2,46E-02 3,07E-03
S-W Upper ribbon window sensor In 2,40E-02 3,00E-03
Wind tower sensor Out 1,19E+00 1,45E-01
Total input per bay [m3/s] = 1,45E-01

credit: L. Morganti
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Phase two simulation:

Orthogonal section of the
paraboloid passing over a wind
chimney and ground floor plan.
Summary of the results
obtained in still wind conditions.
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In / Out Flow rate per bay [m3/s]
N-E Windows sensor Out 1,00E-01
S-W Windows sensor / /
N-E Upper ribbon window sensor / /
S-W Upper ribbon window sensor In 1,21E-01
Total input per bay [m3/s] = 1.21E-01
T med [°C] T Max [°C] T min [°C]

Winter temperature sensor

6,9 n,4 50
(Text = 5°C) ! !
Summer temperature sensor

33,3 35,0 27,9
(Text = 35°C) ! !

credit: L. Morganti

Phase three simulation:

Summer and winter

thermodynamic analysis.

Summary of the results
obtained.
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Disused industrial archeology Reuse of industrial archeology
evaluation with a view to CE Hierarchy project optimization from a CE Hierarchy perspective

(state of affairs) (recovery project)
Digital analysis and Digital manag.
management tools: and optimization
tools:
Building Performance DT for monitoring,
Simulators for environmental management and

project verification predictive maintenance
BIM for project management. of the building.

Input materials

Reused materials -+ )

Upcycled /
downcycled e )
materials

Biogenic materials )

New finite materials «+++ )

Remanufacture, reprocessing,

* recycling, compost . .‘:' .
Disposal options when Future built environment designed
options 1 to 5 are not viable to avoid waste outputs

(landfill, incinerator, etc.) e
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