Integrating photovoltaics and Nature-based Solutions in the built environment:
A holistic approach for urban energy transition in Rimini
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AIM& APPROACH

This research investigates design strategies for integrating photovoltaic systems into built environ-
ments, fostering synergy with green infrastructure and connecting public and private open and closed
spaces. The aim is to transform energy systems into multifunctional architectural elements that
support urban functions and climate adaptation.

The approach emphasizes the integration of these systems as spatial mediators between build-
ings and the urban landscape, considering their role at multiple scales: landscape (macro), typology
(meso), and technological detail (micro).
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RESULTS

Design principles for closed spaces - 25 sqm sample units

SOLAR PERGOLA

5.00 m

@ 48% permeable surface (rain garden)
~ 52% floor area
@ 66% PV surface

PV technology: Opaque mono-Si glass-glass
PV modules: 13
Vegetation area: 12 m2

Qcimated peak power: 4.8 kWp

woo's

/—ACTIVE SOLAR GREEN FACADE

woo's

@» 100% green surface
@ /6% PV surface

PV technology: Semi-transparent (10%) a-Si glass-glass
PV modules: 16
Vegetation area: 25 m?

\Estimated peak power: 1 kWp
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Qcimated peak power: 4.8 kWp

Vegetation area: 12 m?
Qtimated peak power: 3 kWp

ROOFTOP SOLAR GARDEN/URBAN FARMING \

@» 48% urban garden
© 52% floor area
@ 100% PV surface

PV technology: Semi-transparent (35%) mono-Si glass-glass

PV modules: 18

BIOSOLAR ROOF

woos

@» 84% lawn
~ 0 16% floor area
@ 66% PV surface

PV technology: Opaque mono-Si glass-glass
PV modules: 13
Vegetation area: 21 m?

Design principles for open spaces - 5000 sgm sample units

7.50m

URBAN AGRIVOLTAIC PARK

== 500m

7.50m

~

@® 41% practicable lawn
@» 33% natural grassland
18 % new ecological corridors
8% social agriculture in AgriPV
@ 35% PV surface

PV modules: 324

New trees: 80

New shrubs: 800

Installed capacity: 100 kw

T decrease at 1,5 m: -1°C (31 July)

- 450m -

FOREST AND SOLAR PARKING

7.50m ~=—550m ~-—-450m --3.00m--— 450 “

/
~

@ 50% permeable lanes

@» 37% permeable car stalls
- 13% rain garden surface

@® 18% PV surface

PV modules: 178

New trees: 30

Car stalls: 45

Installed capacity: 100 kw

T decrease at 1,5 m: -2°C (31 July)

- 6.00 m —

5.00 m

ENERGY COMMUNITY GARDEN

--300m-- 500m -~ 6.00m -

NS

@ 52% fruit forest

@» 40% allotment gardens
8% new urban forest
@ 35% PV surface

PV modules: 504

New trees: 58

Installed capacity: 220 kw

T decrease at 1,5 m: -1°C (31 July)

CONCLUSIONS

The design principles
were evaluated in rela- —_
tion with five potential —
improvement features. .
Testingthese designsolu-
tions in Rimini revealed
transferable principles,
showing that the energy
transition can drive spa-
tial, ecological, and social
transformation. However,
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