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The University of Florence (originates from the Studium), founded in 1321.
In 1472 it migrates in Pisa (maybethe escape of “brains” )
In 1859, falls as the “Institute of Higher Learning” and it was finally recognized in 1923
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European Scenario

UNIVERSITA

PIRENZE European Green Deal

Heavily urbanized areas play a key role in European Climate Law

achieving climate neutrality by 2050, the goal https://ec.europa.eu/clima/eu-action/european-green-deal/european-climate-law_en
of the European Green Deal. These areas

represent only 4% of the EU land area, but

75% of EU citizens live in them. Furthermore,

these areas absorb over 65% of the energy and Experience shows that the highly anthropized
:f:.zl;.notnf:r over 70% of global CO2 environments, such as urban contexts, are characterized by
issions.

the presence of limited spaces that can be made available
for renewable sources. In these contexts, the key to the
diffusion of renewable energy systems is the creation of
systems that can be easily integrated in the contest and
mainly in the buildings. In this context, if flat solar systems

It is C:cear thst we Ca”nf}t fail to are an efficient response to the production of low
i;aaﬁy :,);?;tszecsiree‘?; ,'ch\;ve :> temperatore thermal energy, NEW solutions need to be
o e I g(e)\éilcz:ped for medium and high Temperature up to 150-
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https://ec.europa.eu/clima/policies/eu-climate-action/law_en

INIVERSITA

European Scenario

PIRENE European Green Deal
PROPOSED pocedures EU approach - PED

Heatin aq &Coolin g constitutes 50% of the

final energy demand in Europe and represents by far
the largest enerqy sector to be decarbonized.

The PED Approach is:
* Divide the EU territory in DISTRICTs
7 F500 * Operate on them to make POSITIVE from energetic point of view.

IS IT POSSIBLE? . e . . . . o0c
HOW? O Coa king it is essential to highlight that electricity represents

7000 today only about 23% of the final energy consumption
in EU-27. Therefore, despite the strong electrification
. trend, REPowerEU has to have a more balanced focus
Bopace coaling . .
1 E00 on heating&cooling

Evvaterhasting
1.000 4 In the Europe all buildings are responsible for
around 40% of total consumption, and the
&

Final energy dmeand [TYvh]

consumption of the sector has grown significantly
i and the vast majority (78%) is used for space
. heating and domestic hot water. In 2019, most
energy for heating and cooling was produced

e o e
& \'ﬁ \v‘g{ from fossil fuels (75% of the total), while
.Q‘_'l

5 2 renewable sources only provided 22%.
> D &F)) 3
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500 _— mSpace Neating  residential sector for 26%. Since 2000




SOLAR TECHNOLOGIES for URBAN AREA

Research group : Prof. Ing MAURIZIO DE LUCIA
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Fig.6: '« Comparison of different collectors at 800 W/m’. a) Single glazed flat-plate
with AR, b) Evacuated tube collector of the Sydney type, ¢) CPC flat-plate with Teflon
foil, d) Flat-plate with double AR-glazing and inert gas filling, e) Small parabolic
trough (under development; only the fraction of direct radiation = 600 W/m~’ can be
used). The values are for normal irradiance and refer to the aperture area.
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Parabolic Trough Collectors
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* A parabolictrough is a type
of solar thermal collector
that is straight in one
dimension and curved as a
parabolain the other two,
lined with a polished metal
mirror. A black metal tube,
covered with a glass tube,
is placed along the focal
line of the receiver.

PECULIARITA’

D=70 mm d=10 mm
S= 3.850 m2/ml s=0.078 m2/ml

RAPPORTO= 40-50

Apertura di 6000mm Potrebbero
diventare 125 mm
Lunghezze: dipende dalla FOCALE per via

PARABLE: it is a geometric
shape where all the rays

parallel to the optical axis
are reflected on the focus.

Parabolic
Focal

’?‘%

Normal vector to
mirror apéerture

Longitudinal
plane to mirror

o

.......... = : Direct Solar
‘ Radiation

dell’END.LOSS

- \
é Pitch Angle Parabolic
Trough
>




sz | universiTa
= Sa¥- | FIRENZE

* Application of PTC technology in residential environments or SHIP
Industrial process
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UNIVERSITA
DEGLI STUDI

FIRENZE

Energy & Mini-Grid

DNI 1400 kWh/m2y Current COST
Specific Demand 40 kWh/m2y PLANT € 2.240
Area (residential) 200 m2 : — : SOLARFIELD € 7.200
Annual Demand 8000  kWh/y Annual costs for producing 8000 kWh/y with different technologies | Current SyRENs TES € 4.000
m-PTC 12 m2 Standard Plant| Spec_cost | fuel cost |Other&DUE| TOTcosts | PBT | PBT HP € 3.500
PV 4 m2 Gas Boiler 0.098 €/kWh| € 784 | € 196 980 €/y | 17.49| 9.55 PV € 714
Net Useful Energy 5174.5 kWh/y Pellet Boiler | 0.071 €/kWh| € 565 | € 282 847 €[y | 20.41| 11.22 TOTAL € 17.654
m-PTC SOLAR FRACTION 65% HeatPump | 0.071 €/kWh| € 391 | € 293 684 €/y | 20.31] 10.21 Specific Costs 3 €/kWh
m-PTC+PV Solar Fraction 100% Diesel Boiler | 0.171 €/kWh| € 1.365 | € 171 | 1535 €/y | 10.92| 5.85 SpecificCosts  88€/m2
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PED — SOLUTION with m-PTC
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Micro-PTC




Efficienza Termica
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T Y OBJECTIVE

Renovation of the district in Via della Casella (FI) with construction of SDH

* 10 building blocks (25 buildings) 1. Best system configuration
* Solar Usable area 3930 m ~ 2 . Centralized storage

-
-
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HYBRIDIZATION OF BIOMASS OR EXISTING DISTRICT HEATING NETWORKS THANKS TO THE
SOLAR SOURCE to reduce the primary energy requirement. DIFFERENCE between 40 m3 TES and 1000 m3 TES

Annual energy saved (yearl) 648968 kWh

Solar fraction (year1) 0.55
40— |nvern° Aux with solar (year1) 5271733 kKWh | T ] 5uut Estate
3s0f
el Aux without solar (year1) 1176,144.0 kWh
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IEA HPT Annex "Heat pumps in Positive Energy Districts"




UNIFI SOLAR FIELD LABORATORY
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