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Struttura del Corso

* Due moduli:
* Materiali (Vanni Lughi)
 Sistemi (Alessandro Massi Pavan)
+ introduzione (Vanni Lughi e Alessandro Massi Pavan)

* Due argomenti:

* Fotovoltaico
 Accumulo



-~ (Olacene_

3: Smence %

(&)
<
=
<
-~
=
b
A
@
o
Lo
o
o
N
<
)

-




)

SO0 4000 2000
5000 4000 2000

Anni (prima di oggi




800C S04 4000 2000
8000 5000 4000 000

Anni (prima di oggi




N0 a _diventare

O
@
=
©
S
-
b3y
>
@
[ 4
©
)
[+]
N
<
=
>

A0
4000 2000

Anri prma i oggl




La sfida dell” “Emission Gap”

Enorme divario tra la necessaria riduzione delle emissioni e la quantita di emissioni prevista
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Emissioni di gas serra
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Da dove vengono le emissioni? Dal sistema energetico!

T Sector End Use/Activity Gas

Transportation — 14%

Residential Buildings

Electricity & Heat — 25%

Commercial Buildings

ENERGY-RELATED EMISSIONS
67% '

. Fuel Combustion — 9%

Energy in Industry — 15%

~ Fugitive emissions — 4%

Industrial processes - 4%

HFCs, PFCs,

Land use change - 12%

Land & Animal Farming — 14%

& WORLD RESOURCES INSTITUTE



Il trend delle emissioni di gas serra

Le emissioni di gas serra continuano a crescere, nonostante tutto

gigatonnes CO, eq

60 Land Use, Land-Use Change

and Forestry (LULUCF)

Forest and peat fires
(N,0and CH,)

Land-use change emissions
(CO,)

----- Total emissions, excluding
LULUCF

F-gases - Total

N,O - Energy indirect/waste
N,O - Industrial processes
N,O - Agriculture

CH, - Waste and other

CH . Agriculture

CH a” Energy

pbl.nl

CO, - Other (non-energy)

o
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J.G.J. Olivier and J.A.H.W. Peters, Trends in Global CO2
and Total Greenhouse Gas Emissions - 2019 Report, PBL
Netherlands Environmental Assessment Agency



Il trend delle distribuzioni territoriali di emissioni

| maggiori responsabili sono Cina, USA e EU. Ma tenendo conto delle esternalizzazioni...
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Scelte politiche inadeguate

Le politiche proposte dagli stati nazionali (NDP) sono completamente inadeguate per ridurre I'emission gap

POLICY FORUM CLIMATE POLICY

A roadmap for rapid decarbonization

Johan Rockstrim’, Owen Gaffney':, Joeri Rogelj**, Malte Meinshausen%, Nebojsa Nakicenovic?
+ See all authors and affiliations

Science 24 Mar 2017:
Vol. 355, Issue 6331, pp. 1269-1271
DOL: 10.1126/science.aan3443

«

Per quanto gli obiettivi degli Accordi di Parigi siano allineati con la
scienza e possano, in linea di principio, essere fattibili tecnicamente
ed economicamente, rimangono inconsistenze allarmanti tra gli
obiettivi basati scientificamente e gli impegni presi dalle Nazioni.

»



Il fallimento della comunicazione scientifica

| numerosi tentativi di comunicare la gravita della situazione hanno effetti del tutto trascurabili
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“World Scientists’ Warning to Humanity:
A Second Notice”

BioScience, November 13, 2017

15,364 scientist signatories from 184 countries
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La sfida dell” “Emission Gap”

Current trends

Stated Policies Scenario
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uildings

ower
|th industry Efficiency
Wind
Solar PV
Biofuels transport Renewables
Electric vehicles Fuel SWitCh: CCUsS
CCUS power
CCUS industry and other

Behavioural change
Resource efficiency

| | | 1
2020 2030 2040 2050

Emission Gap Report 2019 - United Nations Environment Programme



i annuali di Gas Serra
GtCO-2e

I1ISSIoNn

Em

La sfida dell” “Emission Gap”

Attuali politiche
energetiche e ambientali

Politiche dichiarate agli accordi di Parigi

50% Risparmio energetico
30% Energia rinnovabile

Scenario necessario per limitare
il riscaldamento globale a 1.5°C
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2015 2020 2025 2030 Emission Gap Report 2019 - United Nations Environment Programme



L'inefficienza del sistema energetico

Agire sulla riduzione della domanda ha |'effetto piu sensibile!

. foam . B Lawrence Livermore
Estimated U.S. Energy Consumption in 2019: 100.2 Quads National Laboratory

Net Electricity  0.05
Imports N

Nuclear
8.46

Hydro
25

4.9 Rejected
| Residential Energy
Wind - 67.5

2.74

Geothermal
0.209 . . - Commercial

Natural Gas

321
Industrial

26.4 Energy
) Services

Coal : \ 32.7
11.4 \

Biomass
4.98

Petroleum
36.7

Scurce: LINL March, 2020. Data ia based on DOE/ETA MFR (2019). Tf thia information or a reproduction of it ia used, credit miat ba given to the Lawrence Livermore National Taboratory

and the Department of Energy, under whoss suspices the work was performed. Distribuled electricily represests only retsil slectricily sales and doss not include sslf-generation. EIA

reports consumption of rencwable resources (i nydro, wind, geothermal and solar) for clectricity in BIU-cquivalent walues by assuming a typical fossil fucl plant heat rate. The

efficiency of alactricity production ia asleulated asm fhe fotal ratail alactricity deliverad divided by the primary enarqy input inte alestricity gemaration. Fnd nae afficianc

estimated as 65% for the zesidentisl ssctor, €5% for the commercisl sector, 21% for Lhe Lransportation sector snd 49% for Lhe industrisl sector, which was updsted in 2017 Lo re
DOE's analyais of manufacturing., Totals may not equal aum of due to i . LLNL-MI-410527




L'energia rinnovabile come soluzione

Giacomo Ciamician, il pioniere (triestino) dell’energia del sole

SCIENCE

t—— = _ = S
Fripay, SEpTEMBER 27, 1912
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" ..if our black and nervous civilization, based on coal, shall be
followed by a quieter civilization based on the utilization of solar

energy, that will not be harmful to progress and to human
happiness.”

THE PHOTOCHEMISTREY OF THE FUTURE?®

MoperN civilization is the daughter of
coal, for this offers to mankind the solar
energy in its most concentrated form ; that
is, in a form in which it has been accumu-
lated in a long series of eenturies. Mod-
ern man uses it with increasing eagerness
and thoughtless prodigality for the con-
quest of the world and, like the mythical
gold of the Rhine, coal is to-day the great-
est source of energy and wealth.



La rivoluzione delle rinnovabili

La visione di Ciamician sta rapidamente prendendo corpo!
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