HYDROGEN:

THE INSTRUMENT FOR
A NEW MODEL OF
URBAN DEVELOPMENT.

Moving beyond decarbonization to
achieve energy autonomy and the
revitalization of rural territories.

Based on the Workshop by Arch. Paolo Motta.
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THE URBAN PARADOX.

Cities occupy only 2% of land but
generate /0% of global emissions.

* 25 major metropolitan areas
cause over 50% of global
greenhouse gases.

* 75% of natural resource
consumption occurs in cities.

» Italy ranks 4th in Europe for
atmospheric pollution, driven by
urban concentration.

The Heat Island Effect

Concrete concentration raises local
temperatures, increasing cooling
energy demand in a vicious cycle.

10%
Global Emissions
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RE-RURALIZATION:

THE SOCIOLOGICAL
SOLUTION

The post-pandemic era demands a
redistribution of population from
metropolises to rural “Borghi”.

e Context: COVID-19 and supply crises
highlighted the obsolescence of
centralized models.

¢ The Opportunity: Remote work and
green economy allow relocation to
smaller centers.

The Barrier: Remote communities lack
stable energy infrastructure.

e The Solution: Hydrogen micro-grids
offer total autonomy, bypassing the
national grid.




THE SOLAR-
HYDROGEN
LOOP.

Solving the intermittency of
renewables to create
infinite energy.

A closed-loop system that utilizes excess
renewable energy generation during peak
times to produce and store hydrogen,
which is then reconverted into power and
heat when demand is high or renewable
generation is low.

Result: 100% Off-Grid Capability ——
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WHY HYDROGEN?
SAFETY & LONGEVITY.

The Battery Limitations The Hydrogen Advantage

i ot

e Short Lifespan: ~5 years. * Long Lifespan: Fuel cells last up to 25 years. ‘L
* Resource Heavy: Relies on scarce Lithium mining. e Clean Materials: No heavy mining dependenee
e Single Use: Electricity only. ———+—  Versatile: Provides Electricity, Heatlng and Mobility.

Safety Reality:

Hydrogen is lighter than air and dissipates rapidly.
In tanks without oxygen, it is non-flammable.
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Preserving architectural
heritage while decarbonizing
historical centers.

* The Challenge: Historical “Borghi”
often ban solar panels for
aesthetic reasons.

e The Solution: Hydrogen produced - = = H2 Micro-grid
off-site or in discreet micro-plants ol R < | =T g “
is piped to buildings.

e Technology: CHP units replace
boilers, generating heat and power
with zero emissions.
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MOBILITY: BEYOND
THE BATTERY

« Decarbonizing heavy transport and
public transit.

 Key Benefit: Fast refueling (minutes)
allows stations to serve 400
vehicles/day.

* Range: Superior to batteries for long-
haul transport.

« Market Leaders: Toyota, Hyundai, and
Eni investing in distribution
infrastructure.

Refueling Time

Electric Battery
(Hours)

Hydrogen
(Minutes)

i Minutes

Hours
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GLOBAL PROOF POINTS: AUTONOMY.

USA - The Hydrogen House (New Jersey)

 Data: 27kW solar system creates 1 year of
power in just 2.5 months.

* Insight: Seasonal storage allows total
off-grid living.

FRANCE - Project Myrte (Corsica)

e Data: 560kW solar plant + Hydrogen storage.

e Insight: Stabilizes the island grid by shaving
peaks and covering demand spikes.




GLOBAL PROOF POINTS:
THE URBAN SCALE

GERMANY: Esslingen “New West Town”

A zero-emission district of 450
buildings.
+ Electrolyzers transform surplus

energy for district heating and grid
injection.

NETHERLANDS: Rozenburg & Rotterdam

+ Retrofitted natural gas pipelines
now carry 100% hydrogen.

* Heating existing apartments
without changing building
envelopes.

* Roadmap: Stad aan ‘t Haringvliet to
be 100% H2 heated by 2025.




DOMESTIC TECHNOLOGY
IS MARKET-READY.

The UK Strategy

Transitioning from Natural Gas ->
Synthetic Gas ->100% Hydrogen.

Hardware Spotlight: Fuel Cell
Micro-Cogeneration (CHP)

* All-in-one units replace boilers
and generators.

« Connects to existing gas lines to
power the home.

« Makers: Viessmann, Panasonic.

Electricity
Generation

Heating &
Hot Water
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ITALY: THE EUROPEAN

HYDROGEN HUB o
ﬁ PNRR Goal: 5GW ¢ a

Italy is strategically Electrolysis by 2030. .
positioned to import b o i R :
R

solar-produced )

hydrogen from North (' 2050 Goal: 20% of Energy{_;

Africa (15% cheaper) DB;Tand met Ihy H2. NG \
and distribute it to / 5T || Existing Pipeline \ A
Europe. Investment: €3.5 W Repurposing . |

Billion via Snam. P
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ITALIAN INNOVATION PAST & PREENT

1920s: The Nera Montoro-Terni Pipeline

An accidental “Hydrogen Valley” Today: Castelfranco Emilia (Hera Group)

for ammonia production.

70 years of operation. First Italian pilot injecting H2 /Natural Gas

blend into a residential city grid.
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THE TRIPLE DIVIDEND.

-/ |

ENVIRONMENTAL

e Zero CO2 emissions
(only water vapor).

e Eliminates urban “Heat
[sland” effect.

e Drastic noise reduction.

o

ECONOMIC

 Independence from

volatile foreign markets.

e Low operating costs
(sun/wind are free).
 Leverages existing gas

infrastructure.

{olnfal

SOCIAL

e Revitalization of rural
territories.

e Democratization of
energy (micro-grids).

e New industrial jobs.
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CONCLUSION: THE BARRIERS ARE POLITICAL, NOT TECHNICAL

| Hydrogen is the instrument for a
[ new model of urban development.

-----

[ -
o,

Sl Ll =
T T % H::ﬂ-‘" b

& NotebooklLM



