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Heat and Fluid Flow Area: Microplastic Pollution

Where Do the Oceans' Microplastics Come From?
Distribution of sources of microplastics in the world's oceans
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Heat and Fluid Flow Area: Microplastic Pollution
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Modelling combustion in injection engines:
* Flame injection and evolution
e Turbulent combustion

Combustion
Innovative Internal Combustion Engines: 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




Heat and Fluid Flow Area: E-Fuels

e Basic fuels: hydrogen, methane, propane
* 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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Materials and Chemical Processing Area: Catalytic CO, conversion

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: Pipelines
Main problems to be tackled:

« Deposition of paraffins and gas hydrates

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

Main problems to be tackled:

 Corrosion

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

Materials and Chemical Processing Area: Stiction in automotive braking systems

Braking system of a vehiclee

Disco freno Pastiglia freno

Stiction material

\P{e
ZrO,,
Chromite,

Barite,
Vermiculite,

Phenolic
Resins

Mos,, ‘

Graphite, 10-20% vol.

Organic Binder

Solid Fibers and SN e
Lubricants Rubber
Metal fiber
5-15% vol. 5-20% vol. Aramide

Glass fiber

Stiction: results from the adhesion of the brake pad to the disc brake of a
vehicle (in static conditions)
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Materials and Chemical Processing Area: Removal and Transport of Pharmaceuticals

Pharmaceuticals in the environment = pollutants

Materials for transport Materials for Removal
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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
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Energy Management and Optimization Area: Industrial energy symbiosis

Sharing energy flows in
industrial ecosystems
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Objectives: Main problems:
Establishing new - Forecasting and
energy communities in matching load curves:
industry demand and supply
management
« Storage systems (thermal,
10009 (009 batteries, hydrogen...)
’f’ o)  *Calculation of carbon
P co. footprint and water
&) footprint before and after
intervention

Example: Roncadin SpA



Energy Management and Optimization Area: Environmental Technologies -

Recovery of Matter and Energy from the Integrated Water Cycle and Waste

Compliance with legal limits

Wastewater Treatment Plants (WWTPs)

Electricity N ufrlenfs/ferhllzers Water
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GHG em:ss:ons -
Energy consumption

Water Resource Recovery Facilities (WRRFs)




Energy Management and Optimization Area: Environmental Technologies -

Recovery of Matter and Energy from the Integrated Water Cycle and Waste

Food Waste Braeess Digestate type
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TECHNOLOGIES TECHNO-ECONOMIC ASSESSMENT from Sewage Sludge

TREATED WASTEWATER
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Energy Management and Optimization Area: Environmental Technologies -

Recovery of Matter and Energy from the Integrated Water Cycle and Waste

Membrane filtration Outlet

M -

Valorisation of organic waste

m Climate change
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Application of Life Cycle
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Contacts
Website:

Coordinator: Cristian Marchioli - marchioli®@uniud.it
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