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Area Heat and Fluid Flow: Inquinamento da microplastiche

Where Do the Oceans' Microplastics Come From?
Distribution of sources of microplastics in the world's oceans
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Area Heat and Fluid Flow: Inquinamento da microplastiche
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Modellazione della combustione nei motori a iniezione:
* |niezione ed evoluzione della fiamma
e Combustione turbolenta

Combustion
Motori a combustione interna innovativi: instabilities
 HCCI (Homogeneous-Charge Compression Ignition) in H,/air
* RCCI (Reactivity-Controlled Compression Ignition) flames
Le=1.004 Le=1.620
Spark-Ignition Engine Combustion Imperial College

Different Fuels London

Gasoline Ethanol n-Butanol




e Basic fuels: hydrogen, methane, propane

Area Heat and Fluid Flow: Combustibili Alternativi (E-Fuel)

* Fuel blends: gasoline, diesel fuel, TRFs
* Alcohols: ethanol, methanol, butanol
* Biofuels, e-fuels

Time after discharge —
0.064 ms 0.160 ms 0.320 ms

Hydrogen

Ethene

Propane

Flame kernel development near minimum ignition energy
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Area Materials and Chemical Processing: Conversione catalitica della CO,

SOURCE: https://mfix.netl.doe.gov/porous-catalytic-polymers-for-simultaneous-co2-capture-and-conversion-to-value-added-chemicals/
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Area Materials and Chemical Processing: Oleodotti

Problemi principali:

« Deposizione di cere di paraffina e gas idrati

Capillary Water-Bound
Cohesion —~ P Hydrate Aggregate

X
Water ., Hydrate Aggregates @ @ge

Droplets (Interacting with Water) e

Emulsification Hydrate Shell Growth = Agglomeration Plug Formation



https://en.wikipedia.org/wiki/Baku%E2%80%93Tbilisi%E2%80%93Ceyhan_pipeline

Area Materials and Chemical Processing: Oleodotti

Problemi principali:

 Corrosione

External corrosion:
MIC, oxidation,

Iiaal coaakit under deposition Hydrogen induced cracking

Pitting or uniform corrosion

Cracking:
Stress corrosion cracking,
Embrittlement,

Flow induced corrosion - : "
sulfide corrosion cracking


https://en.wikipedia.org/wiki/Baku%E2%80%93Tbilisi%E2%80%93Ceyhan_pipeline
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Area Materials and Chemical Processing: Stiction in sistemi frenanti di autoveicoli

Sistema frenante di un autoveicolo

Disco freno Pastiglia freno

Materiale di attrito

Mos,, ‘

Graphite, 10-20% vol.

Organic Binder

Solid Fibers and
Lubricants Rubber

5-15% vol. 5-20% vol.
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Chromite,

Barite,
Vermiculite,

Phenolic
Resins

Metal fiber
Aramide
Glass fiber

Stiction: fenomeno di adesione del materiale di attrito (pastiglia freno) dovuto
a corrosione del disco freno in ghisa lamellare (in condizioni statiche)
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Area Materials and Chemical Processing: Rimozione e Trasporto di Farmaci

Farmaci nellambiente = inquinanti

Materiali per il trasporto Materiali per la Rimozione
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E_transmission [I[i], k]
t_stopli]
E_infiltration[I[i], k]
t_opening [i]

E_transmission[lI[i], k]
t_travelli,k] E_transmission[l[n],k]
fuel_saveli] t_stop[n]
d[i]

Depot node Client node Dummy node Stop node
@ Uep / p

PV system Refrigerated
technical Truck route
data data

Local climate
hourly data

Multi-period optimization model

¢ Constraint Programming
* Objective function = Minimum cost

\ 4

PV system sizing

¢ Number of PV panels
* Battery size
* Power Conversion System size




Area Energy Management and Optimization: Simbiosi energetiche industriali

Condivisione di flussi
energetici negli ecosistemi
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Obiettivi: Problemi principaili:

Far nascere nuove * Previsione e matching
comunitd energetiche curve di carico: demand

in ambito industriale and supply management

« Sistemi di accumulo
(termico, batterie,
idrogeno...)

* Calcolo della carbon
footprint e della water
footprint prima e dopo
I'intervento

Esempi: Roncadin SpA



Area Energy Management and Optimization: Comunita energetiche
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Area Energy Management and Optimization: Refrigerazione con fluidi naturali

La refrigerazione e responsabile del 7.8% delle emissioni di gas serra, di cui il 37% & dovuto alle perdite dirette di refrigeranti
tradizionali con alto impatto sull’effetto serra, che danno anche vita a sostanze dannose per ambiente e salute (PFAS)

¥

Sostituzione dei refrigeranti tradizionali con sostanze meno dannose:

FLUIDI NATURALI ( es. CO,)

Logiche di recupero termico e migliorare le prestazioni energetiche
integrazione con impianto HVAC

Gas Cooler

Parallel
HPV compressor Master Slave

Utilizzo di schemi di impianto
innovativi

To reheating

HS
Flash gas valve Compressors

Hea pup 2

Liquid
receiver

To utilities

_,—N;;rl eporator

o

Master Slave
" Heat pump 1
MT cabinets LS Cold water pume
I
E Compressors supey
DG —

LT cabinets
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Area Energy Management and Optimization: Tecnologie Ambientali -

Recupero di materia ed energia dal Cll e dai rifiuti

Wastewater Treatment Plants (WWTPs) Rispetto limifi i legge

Elettricita Nutrienti /ferhllzzonh Acqua

&
€ ma | & |5
Emissioni GHG o "l]'l]'[{'l‘

Consumi energia

Water Resource Recovery Facilities (WRRFs)




Area Energy Management and Optimization: Tecnologie Ambientali -

Recupero di materia ed energia dal Cll e dai rifiuti

Riutilizzo delle acque depurate
in agricoltura (chiusura del ciclo

REGULATION AND GUIDELINES ISSUES AND OPPORTUNITIES

1)
WATER AND W N
‘ NUTRIENT ‘ CROPS
RECOVERY
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TECHNOLOGIES TECHNO-ECONOMIC ASSESSMENT

TREATED WASTEWATER
EFFLUENTS
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Food Waste Process Digestate type
conditions Environmental issues
Manure
% Process type ENERGY Energy
: (Pyrolysis, HTC) oo, FUBL gwiiieds, aspects
ANAEROBIC . \//t o]
Agro-waste DIGESTATE S @ factors
FERTILIZER
ADSORPTIVE
CHAR ..., MEDIA Legislative
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Crop residues ! 53
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sustainability

Trattamenti innovativi per
recupero materia ed energia dai
fanghi di depurazione



Area Tecnologie Ambientali - Energy Management and Optimization:

Recupero di materia ed energia dal Cll e dai rifiuti

Influent CAS Secondary clarifier Membrane filtration Outlet

M -

Valorizzazione di scarti organici
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Biochar Thermal Ultrasonic

ECOLOGICAL RESTORATION

Applicazione di Life Cycle

LANDFILL
GLOBAL WARMING Assessment e modellistica di
POTENTIAL BEEICYEIE
EUTROPHICATION ASSESSMENT ECONOMIC ANALYSIS MANAGEMENT COSTS
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