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IEA SHC Task 51
Solar Energy in Urban Planning
(May 2013- April 2017)
The main objective of Task 51 is to provide support to urban planners, 
authorities and architects to achieve urban areas and eventually whole cities 
with architecturally integrated solar energy solutions (active and passive), 
highly contributing to cities with a large fraction of renewable energy supply. 
This includes the objective to develop processes, methods and tools capable 
of assisting cities in developing a long term urban energy strategy. Heritage 
and aesthetic issues will be taken into account. Also, the goal is to prepare 
for and strengthen education at universities on solar energy in urban 
planning, by testing and developing teaching material for programmes in 
architecture, architectural engineering and/or urban planning. The material 
will also be useful for post graduate courses and continuing professional 
development (CPD).

SUBTASK A: Legal framework, barriers and opportunities
SUBTASK B: Processes, methods and tools
SUBTASK C: Case studies and action research
SUBTASK D: Education and dissemination

http://task51.iea-shc.org

http://task51.iea-shc.org
http://task51.iea-shc.org


background:
IEA SHC-ECBCS Task 40-Annex 52
Towards Net Zero Energy Solar Buildings
(2008-2013)
Subtask C: Advanced Building Design, Technologies and Engineering

IEA SHC Task 41
Solar Energy in Architecture
(2008-2012)
Subtask A: Criteria for Architectural Integration
Subtask C: Concepts, Case Studies and Guidelines



case studies...



In June 2010 we launched a Call for case studies 
together with Domus, finalized to collect examples for 
the IEA-SHC Task 41 Solar Energy and Architecture 

At: www.domusweb.it (search-key “forms of energy”)

about 15 articles have been published, commenting 
the interesting selected case studies.
The aim is investigating the relationships between 
energy, and forms.

Several case studies from this selection have been 
included in the final IEA SHC Task 41 database as good 
examples of use of solar energy in architecture.

Some others have been included in the main 
deliverables of Subtask A.

www.task41.iea-shc.org

http://www.task41.iea-shc.org
http://www.task41.iea-shc.org






Xeliox Energy Lab (below) & Polins (up)
Medolago (BG) | Italy | 2007 & Portogruaro (VE) | Italy | 2010

design: Marco Acerbis



IEA SHC-ECBCS Task 40-Annex 52
Towards Net Zero Energy Solar Buildings
Naples, 8-11 of May 2012, 7th Experts Meeting
Italy vs. Rest of the World (football match): many-about0.

the sponsor, 
Chamber of 
Commerce of 
Naples

(injured 
before the 
end of the 
match)

Italian (relaxed) style...
(from left to right: University of 
Palermo, Loccioni group, EURAC)

German 
(dynamic) style...

the operating 
agent-
goalkeeper 
(?)

(suffering 
after the 
match)



Net Zero Energy balance

production = consumption
within the building’s 
footprint

balance boundary
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negative energy balance  

positive balance Net Zero Energy balance

balance boundary
(cluster approach) 
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negative energy balance  

positive  balance

Net Zero Energy balance
(clusters)

from architectural to 
urban design 

obsolete envelopes
vertical buildings
listed buildings
...

new buildings
large envelopes
peripheral cities areas
...



in building’s physical footprint

on-site

Net Zero Energy design

energy supply

PV on parking lots roofs 
PV canopies
small wind turbines
...

PV on roofs
PV in facades
...

nearby (at site)

shared CHPPs
large PV arrays
... off-site

purchased green energy
(biomass, PV power 
systems)
...



on-site

Net Zero Energy design

PV on roofs
PV in facades
...

nearby (at site)

shared CHPPs
large PV arrays
... off-site

purchased green energy
(biomass, PV power 
systems)
...

Most of the work has been done here!

What about here?
(cities and landscapes scale)

in building’s physical footprint

PV on parking lots roofs 
PV canopies
small wind turbines
...



ENEA & TASK 51...



IEA SHC Task 51
Solar Energy in Urban Planning
(2013-2017)
SUBTASK B: Processes, methods and tools

1. new urban area development
2. existing urban area development
3. sensitive/protected landscapes (solar fields)



IEA SHC Task 51
Solar Energy in Urban Planning
(2013-2017)
SUBTASK B: Processes, methods and tools

1. new urban area development
2. existing urban area development
3. sensitive/protected landscapes (solar fields)



landscape: 
definitions



European Landscape Convention
Florence, 20.X.2000

Chapter I – General provisions
Article 1 – Definitions
For the purposes of the Convention:
a. "Landscape" means an area, as perceived by people, whose character is the result of 

the action and interaction of natural and/or human factors;
b. "Landscape policy" means an expression by the competent public authorities of 

general principles, strategies and guidelines that permit the taking of specific 
measures aimed at the protection, management and planning of landscapes;

c. "Landscape quality objective" means, for a specific landscape, the formulation by the 
competent public authorities of the aspirations of the public with regard to the 
landscape features of their surroundings;

d. "Landscape protection" means actions to conserve and maintain the significant or 
characteristic features of a landscape, justified by its heritage value derived from its 
natural configuration and/or from human activity;

e. "Landscape management" means action, from a perspective of sustainable 
development, to ensure the regular upkeep of a landscape, so as to guide and 
harmonise changes which are brought about by social, economic and environmental 
processes;

f. "Landscape planning" means strong forward-looking action to enhance, restore or 
create landscapes.



Ecology of Landscape

“A landscape (...) is a mosaic where the mix of local ecosystems or land uses is repeated 
in similar form over a kilometers-wide area. Familiar examples are forested, suburban, 
cultivated and dry landscape. Whereas portions of a region ecologically are quite 
dissimilar, a landscape manifests an ecological unity throughout its area. Within a 
landscape several attributes tend to be similar and repeated across the whole area, 
including geographical land forms, soil types, vegetation types, local faunas, natural 
disturbance regimes, land uses and human aggregation patterns. Thus, a repeated 
cluster of spatial elements characterizes a landscape. 
Rooted in fields from geography to aesthetics, the term ‘landscape’ not surprisingly has 
been variously defined in hundreds of published papers. The above described concept, 
now widely used, integrates a focus on (a) spatial pattern, (b) the area viewed in an aerial 
photograph or from a high point of the land, and (c) unity provided by repeated pattern.”

Forman, R. T. T., Land Mosaics, Cambridge University Press, Cambridge, 1995, pp. 13-14



whatever the 
definition, a complex, 
systemic approach



categories for the use of solar 
energy generation technologies in 
buildings

from IEA SHC-ECBCS Task 40-Annex 52 Towards Net Zero Energy Solar Buildings, STC



NET ZERO ENERGY BALANCE 
(BOUNDARIES) FUNCTIONAL SOLUTION

1. WITHIN THE BUILDING’S FOOTPRINT 
(on/in the envelope + external devices)

A building footprint is the outline of 
the total area of a lot or site that is 
surrounded by the exterior walls of a 
building or portion of a building, 
exclusive of courtyards.  In the 
absence of surrounding exterior walls, 
the building footprint shall be the area 
under the horizontal projection of the 
roof.

THE SCALE OF THE DESIGN IS THE 
ARCHITECTURAL ONE.

1a Building integrated (facades, roofs)
1b Building attached/added (facades, roofs)
1c External devices (sun-shading elements, 
“wings”, canopies…)

See the definitions given by the IEA-SHC Task 
41-Solar Energy and Architecture.

Note:
Building Integrated implies that special PV 
components, suitable for their multifunctional 
use into the envelope have been used.

The category Building Attached/Added does not 
necessarily imply the use of special PV 
components.
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NET ZERO ENERGY BALANCE 
(BOUNDARIES) FUNCTIONAL SOLUTION

2. ON SITE (close to the building; e.g. a 
canopy)

THE SCALE OF THE DESIGN IS THE 
ARCHITECTURAL ONE.

2a. multifunctional
2b. solar fields (no other function apart from 
energy generation)
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NET ZERO ENERGY BALANCE 
(BOUNDARIES) FUNCTIONAL SOLUTION

3. AT SITE

THE SCALE OF THE DESIGN IS THE 
LANDSCAPE/URBAN ONE.

3a. multifunctional (urban or landscape 
equipment)
3b. solar fields (can also be multifunctional; e. 
g. they can be part of a solar park, by providing 
shadow with the modules surfaces)
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landscapes 
vs. solar technologies



learning from Italy

(47 Unesco sites, the country with the highest 
number of Unesco sites in the world)





2006 (0,16GW )

2013 (about 18GW)
7GW (about) BAPV

8GW (about) open field

2GW (about) BIPV





+ =

+ =

+ = ?

?

buildings

public spaces

“natural” landscapes



tools for solar fields 
assessment:

landscape environmental 
assessment



Main environmental considerations

1. soils and soil structure;
2. wildlife habitats and designated sites;
3. effects on specific wildlife species;
4. damage to designated landscapes;
5. effects on the character of the landscape;
6. damage to geological and archaeological features;
7. implication of water run-off.

solar fields



design concepts to 
improve the 
environmental 
performance of 
solar fields



VEGETATION Excess shade or lack of rainwater

soil 
protection 
and 
husbandry

The long term capability of 
agricultural land needs to be 
safeguarded during the construction, 
operation and decommissioning of 
solar panels.

Excessive run-off | Reversibility and 
permanence have to be considered.

Any development should leave the land 
capable of supporting agriculture.

protecting 
watercourses

The key to avoiding increased run-off 
and soil into watercourses is to 
maintain soil permeability and 
vegetative cover. Permeable land 
surfaces underneath and between 
panels should be able to absorb 
rainfall as long as they are not 
compacted And there is some 
vegetation to bind the soil surface.

Any associated infrastructure such as 
concrete surfaces and tracks should 
be designed so as to avoid direct run-
off into watercourses and other 
sensitive areas.





LANDSCAPE
(factor)

Increased chance that 
solar parks can be 
accomodated in the 
landscape

Reduced chance that solar 
parks can be accomodate 
in the landscape

landform (also related to 
visual factors such as 
elevation and viewing 
angle)

Absence of strong 
topographical variety 
(featureless, convex or flat)

Presence of strong 
topographical variety or 
distinctive landform 
features

landscape pattern and 
complexity

Simple, regular or uniform Complex, rugged and 
irregular

settlement and man-made 
influence

Presence of contemporary 
structures, for example 
utility, infrastructure or 
industrial elements. 
Presence of roads and 
tracks in the landscape.

Absence of modern 
development, presence of 
small scale, historic or 
vernacular settlement, 
roads and tracks

inter-visibility with 
adjacent landscapes

Little inter-visibility with 
adjacent sensitive 
landscapes or viewpoints.

Strong inter-visibility with 
sensitive landscapes. 
Forms and important part 
of a view from sensitive 
viewpoints.

perceptual aspects (sense 
of remoteness, tranquillity)

Close to visible signs of 
human activity and 
development.

Physically or perceptually 
remote, peaceful or 
tranquil.



next edition

0110
2013
28th EUPVSEC
Paris | France
1 October 2013

2509
2012
PHOTOVOLTAICS
FORMS LANDSCAPES
2

27th EUPVSEC
Frankfurt | Germany
25 September 2012

Please, visit:
www.pv-landscapes.com
www.photovoltaic-conference.com

3

MoU between ENEA and JRC (Joint Research Center European Commission)



Solar strand at the Buffalo University
Buffalo / USA / 2011
design: Walter Hood















solar field should 
be a matter of 
design!



LANDSCAPE INTEGRATED PHOTOVOLTAICS

Can we imagine solar fields that can perform 
different functions at the same time?

(not differently from Building Integrated 
Photovoltaics)



ITALY & TASK 51...

University of L’Aquila: Solar Energy in Urban Re-
Planning
University of Padova: Review of existing laws and 
initiatives to identify potentialities for a clever and 
useful integration of solar technologies in Italian cities
Politecnico of Milan: Solar implementation in urban 
areas, taking into account irradiation potential and 
architectural environment 
EURAC
ACMA, Centro Italiano di Architettura: (renewables) 
landscape quality assessment according to the 
European Convention of Landscape (possibly together 
with MiBAC & University of Cagliari + Politecnica of 
Catalunya) 
University of Palermo: solar districts design 
optimization and technical solutions analysis in warm 
and hot climate



ITALY & others...

University of La Reunion (FR)
University of Palermo (IT)
ENEA (IT)
promoting a focus on warm and hot 
countries, as well as on Mediterranean areas 
(in particular: open space comfort design)



thank you.

alessandra.scognamiglio@enea.it


