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The seminar was organized as part of [EA SHC Task
63(Solar Neighborhood Planning), Subtask A deliverables. [t
aimed to bring academic and professional knowledge, of
designing sustainable communities with high life quality. In
addition, it introduced and demonstrated the use of
modeling tools in the design process to achieve specific
performance goals, at urban and buildings levels.

International speakers from Australia, Switzerland, [Italy,
Norway, Denmark —and Sweden presented alongside
national speakers from various governmental research
agencies and Canadian industry. The audience of the

seminar included professionals such as architects and urban
planners, city and municipality representatives, in addition
to students and academic staff.

This public seminar presenting international case studies and
demonstration projects of sustainable urban communities,
brought international knowledge and expertise to local
professionals such as architects and urban planners. Such
knowledge can assist in changing the methods utilized in

traditional planning of communities, to incorporate
trade-offs of various environmental considerations.

The seminar was funded by SSHRC connection grant, and in-kind
contribution of Lund University  (Sweden),  Norwegian
University of Science and Technology (Trondheim, Norway),
and SAPL (University of Calgary).

The seminar was conducted in hybrid mode (in
person presentations and online via ZOOM).
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Dr. Maria Wall

Dr. Maria Wall is associate professor at the

since interdisciplinary teamwork

IS needed

Division of Energy and Building Design, Lund when designing sustainable buildings and

University, Sweden. Energy aspects related to
buildings have always fascinated her. She has a
MSc in Architecture and a PhD in Engineering.
Her research includes different aspects related
to energy-efficient buildings as well as solar
energy strategies. She is presently leader of the
international research project IEA SHC Task 63
on Solar Neighborhood Planning (2019-2023),
including both passive and active solar energy
strategies. She was leader of the SHC Task 41
on Solar Energy and Architecture (2009-2012),
and then leader for the SHC Task 51 on Solar
Energy in Urban Planning (2013-2018).

Shewasthemaininitiatoranddeveloper,andwas
the Director of the 2-year Master’s Programme
in Energy-efficient and Environmental Building
Design at Lund University, during 2012-2022.
This programme is enrolling international
students from different backgrounds,
both In architecture and in engineering,

neighbourhoods.



Dr. Caroline Hachem-Vermette

An architect by training and by profession, Dr.
Caroline Hachem-Vermette has two master’s
degrees in architecture, and an additional
master’'s, and PhD degrees Iin Building
Engineering from Concordia University. Dr.
Hachem-Vermette research program is highly
multidisciplinary, involving such  diverse
disciplines as architecture, urban planning, and
building engineering.

Her research area includes the investigations
of multifunctional energy-efficient, resilient
neighborhood patterns, solar potential and
energy implications of building shapes, building
envelope design, developing multifunctional
facades for multistory buildings, and others.
Her research is multidisciplinary, it plays a
bridging role between building engineering
and architectural and urban design. Her current
research program aims at developing concepts
and strategies for the design of sustainable
and climate resilient, self-sufficient, smart
communities and urban developments. A part
of this research program concentrates on the

design of urban green infrastructure that aims
at improving the health and wellbeing of urban
inhabitants, especially in times of stresses
(including pandemics).

Sheis currently leading a subtask on developing
strategiesfornet-zeroenergysolarcommunities,
within the International Agency Energy Task
(IEA) 63- Planning Solar Neighborhoods. She
was also an expert on 2 others IEA SHC tasks
on solar energy in architecture and urban
planning. She is widely published on the topic
of energy efficiency and solar energy, including
a book (with Springer) on designing solar
buildings and neighborhoods. Dr. Hachem-
Vermette is a recipient of a number of awards
including the 2019 Peak Scholar Award, 2016
sustainability award, e-sim/ IBPSA award for
innovation in modelling, and Hangai prize for
young researchers.



Dr. Olaf Bruun Jgrgensen

Dr. Olaf Bruun Jgrgensen has more than 30
years of experience in energy engineering. He
has over 20 years’ experience as project leader
and strong expertise in sustainable and energy
efficient R&D projects. He has specialized In
optimization, design and implementation of
active and passive solar energy systems in
buildings.

Moreover, Olaf has extensive experience with
the use of the Integrated Energy Design process
which ensures a positive relation between
form function, architecture, and sustainability
through a close dialogue with all stakeholders
Involved in the construction project.

Previous projects include social housing, eco-
housingandurbanplanning projectsin Denmark
and Europe. His experiences include working
with national regulations and international
frameworks (namely the SDGs). His clients
include private and public organisations.
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Alejandro Pacheco Diéguez

Alejandro Pacheco Dieguez has been working
since 2014 as an architect specialized in digital
tools applied to environmental design.

Alejandro’s background includes optimization
of building design and urban planning for
environmental aspects such as energy use,
daylighting, microclimate or environmental
impact. Since 2019, he focuses on the
development of accessible digital tools to
evaluate various environmental performance
aspects during building design in the early
stages.



Dr. Mark Snow

Dr. Mark Snow is a leading international expert
on Building integrated PV with over 20 years
of expertise. He has produced best practice
BIPV guidelines for the Australian Government,
developed solar design knowledge products
for the Australian Institute of Architects and
provided comprehensive state of the art reports
for international governments on urban solar
applications - including on PV as a building
material for the recently completed Australian
Cooperative Research Centre (CRC) for Low
Carbon Living.

Dr. Snow has also worked extensively as
an Australian representative on numerous
International Energy Agency (IEA) tasks on
Solar Energy programs including Solar Heating
and Cooling Task 63 on Solar Neighbourhood
Planning as well as co-authoring an
internationally acclaimed book on designing
with Solar Power.

11
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Dr. Gabriele Lobaccaro

Dr. Gabriele Lobaccaro is Associate Professor
and Coordinator of Building and Technology
Research Group at the Department of Civil
and Environmental Engineering, Faculty of
Engineering, Norwegian University of Science
and Technology (NTNU), Trondheim, Norway.
He is co-leader of Subtask D on “Case studies”
in the IEA SHC Task 63 “Solar Neighborhood
Planning”.

His research focuses on solar energy design
and digitalization, environmental analysis,
energy and building technology, sustainable
and resilient built environment.

Gabriele is currently the project manager
and primary investigator of the research
project NFR-FRIPRO FRINATEK - HELIOS
- enHancing optimal ExplLoitatlOn of Solar
energy in Nordic cities through digitalization of
built environment. The project is supported by
the Research Council of Norway (project. No.
324243).



Dr. Mattia Manni

Dr. Mattia Manni is a Postdoc Fellow at the
Department of Civil and Environmental
Engineering, Faculty of Engineering, Norwegian
University of Science and Technology (NTNU),
Trondheim, Norway. He is co-leader of Subtask
D “Case studies” in the I[EA SHC Task 63 “Solar
Neighborhood Planning”.

His research core concerns solar energy
digitalization, combining experimental
monitoring activities with numerical solar and
energy analyses.

Mattia is currently leading the WP1 - Modelling
and simulation and WP2 - Experiment and
monitoring of the research project HELIOS
- enHancing optimal ExplLoitatlOn of Solar
energy in Nordic cities through digitalization of
built environment. The project is supported by
the Research Council of Norway (project. No.
324243).
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Dr. Gilles Desthieux

Dr. Gilles Desthieux is an associate professor at
the Geneva Institute of Landscape, Engineering
and Architecture (HES-hepia) and a senior
consultant in urban energy planning in the
company Amstein+Walthert Geneve.

He holds an MA in environmental engineering
and sciences and a PhD from the Swiss Federal
Institute of Technology Lausanne (EPFL). His
expertise deals with integrated urban and
energy planning, development of GIS tools
for energy mapping and planning, 3D urban
modeling for environmental assessment - solar
energy.



Dr. Silvia Croce

Dr. Silvia Croce is a Post-Doc researcher at the
Institute for Renewable Energy, Eurac Research
(Italy). She is a building engineer - architect by
training, and holds a PhD in Engineering at the
University of Padova.

Her research work aims at gaining insights into
solutions for an integrated design of the urban
built and natural environment, with focus on
outdoor microclimate, thermal comfort, energy
savings and renewable energy production. At
the same time, it intends to raise awareness on
the interlinkages of those topics and to activate
different actors in developing integrated and
systemic solutions.

Sheisco-leadingtheH2020 project JUSTNature,
and active in several European projects. She
was actively involved in IEA SHC Task 51 “Solar
energy in urban planning”, and currently is co-
leading sub-task B “Economic strategies and
stakeholder engagement” of IEA SHC Task 63
“Solar neighborhoods planning”.

15
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Dr. Lucio Mesquita

Dr. Lucio Mesquita is a Senior Research
Engineer at CanmetENERGY-Ottawa,/ Natural
Resources Canada. He has over 30 years of
experience and skills in the research, design,
and testing of solar thermal and thermal
storage products and systems for heating and
cooling applications in industrial, commercial
and residential markets in several countries
including Canada, Brazil, China, and the United
States. He also has experience with sorption
process through his doctoral research on the
development of liquid-desiccant components
and systems.

Dr. Mesquita work is currently focused on
sustainable community energy systems and
thermal storage technologies. He holds a
PhD in Mechanical Engineering from Queen’s
University and a Bachelor of Science in
Mechanical Engineering from the Federal
University of Minas Gerais ( UFMG-Brazil).

Dr. Mesquita is actively involved with

International Energy  Agency  Technical
Collaboration Programmes on Solar Heating
and Cooling, District Heating and Cooling, and
Energy Storage.



Dr. Andreas K. Athienitis

Dr. Andreas K. Athienitis is a Professor of
Building Engineering and Director of the
Centre for Zero Energy Building Studies that
he founded at Concordia University.

He obtained a PhD in Mechanical Engineering
from the University of Waterloo (1985). He
holds the NSERC/Hydro Québec Industrial
Research Chair “Optimized Operation and
Energy Efficiency: Towards High Performance
Buildings” and a Concordia University Research
Chair in Solar Energy. He is internationally
recognized and a leader in smart net-zero
energy solar buildings - aFellow of the Canadian
Academy of Engineering, Fellow of IBPSA
and Fellow of ASHRAE. He led as Principal
Investigator the NSERC Smart Net-zero Energy
Buildings Strategic Research Network and
the NSERC Solar Buildings Research Network
with over 30 researchers from 15 Canadian
Universities and about 30 industry and public
sector partners.

17

He was profiled as one of 25 top innovators
in Quebec by Actualité Magazine. He has
published over 300 refereed papers, including
eight that received best paper awards, and
several books. He played a leading role in the
conception and realization of several award-
winning Iinnovative buildings such as the
Varennes net-zero energy Library, EcoTerra
House and his own award-winning solar home.
He currently co-chairs the Canadian Academy
of Engineering Roadmap to Resilient, Ultra-
Low Energy Built Environment with Deep
Integration of Renewables.
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Milfred Hammerbacher

Milfred Hammerbacher has lived and managed
businesses in four countries with 30 plus years
of photovoltaic and energy experience.

As co- founder and CEO of S2E Technologies,
Inc, his team built the largest solar factory in
Canada at the time, partnered with Samsung
to build the largest solar farms in Canada at the
time, and developed or supplied over SOOMW'’s
of solar projects operating today. 9 years ago,
the company began atransitioninto sustainable
community and Building development, with
projects in London, Ontario and Punta De Mita,
Mexico.
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Introduction to the IEA SHC Task 63 Seminar
Caroline Hachem-Vermette

The presentation identifies the objectives of the IEA SHC Task 63 Seminar (namely, to bring together international perspectives in planning
solar neighborhoods and highlighting the main considerations in designing sustainable and environmentally oriented communities), provides a
schedule for the day, and introduces the speakers presenting at the seminar.



Organized by: Caroline Hachem-Vermette, PhD,
Associate Prof, University of Calgary
Solar Energy and Community Design Lab (SECDL)

|EA SHC Task 63, Subtask A Leader




Objectives

This seminar aims at:

e Bringing together
international and national
perspectives in planning
solar neighborhoods

« Highlighting main
considerations in designing
sustainable ana
environmentally oriented
communities.



Jeulwas ay|



Seminar

..



Enjoy the seminar!

www.iea-shc.org

@IEASHC

in IEA Solar Heating and Cooling Programme
(group 4230381)
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Introduction to IEA SHC Task 63: Solar Neighborhood Planning
Maria Wall

The presentation first defines the concept of neighborhood and identifies the contribution of solar energy to renewable energy production, food
production, and daily life. The primary purpose of the presentation is to outline the objective and scope of the IEA SHC Task 63, and to identify
the four subtasks and their main objectives.



IEA SHC Task 63
Solar Neighborhood Planning

Maria Wall, Task Manager
Seminar, September 23, 2022
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Definition - neighborhood

A neighborhood is defined as a group of buildings, a district/precinct. It is a
spatially defined specific geographic area, often including different types of
buildings and functions, open space and infrastructure.

A neighborhood can be part of a larger city or a smaller village. It can be part of an
urban area, a rural development or represent an isolated community.

- Connected to a district heating/cooling network or outside, giving different
boundary conditions
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Solar Contributions

: indoors and outdoors to reduce heating demand and
improve thermal comfort and health

buildings and outdoor areas, to reduce electricity for lighting and
improve visual comfort and health

using Photovoltaics (electricity) and Solar
Thermal Systems, to help create energy/resource self-sufficient environments and
not rely on energy imports, and to create resilience to energy price fluctuations

and use of for improved air quality and
reducing storm water (roofs, facades, outdoor areas)
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Task 63: Solar Neighborhood Planning: 2019- 2023

Objective

The main objective is to support key players to achieve solar neighborhoods that facilitate long-
term solar access for energy production and for daylighting buildings and outdoor environments —
resulting in sustainable and healthy environments.

Scope

The scope of the Task includes solar energy aspects related to
1. New neighborhood development
2. Existing neighborhood renovation and development
Solar energy aspects include active solar systems (solar thermal and photovoltaics) and passive

strategies. Passive solar strategies include passive solar heating and cooling, daylighting, and
thermal/visual comfort in indoor and outdoor environments.

The role of solar aspects related to energy, environment, economy and inhabitants’ comfort and
health is in focus



Subtasks and leaderships

A. Solar Planning Strategies and Concepts

Leader: Caroline Hachem-Vermette, University of Calgary, Canada

B. Economic Strategies and Stakeholder Engagement
Leader: Silvia Croce & Daniele Vettorato, EURAC Research, Italy

C. Solar Planning Tools

Leader: Jouri Kanters, Lund University, Sweden &
Martin Thebault, University Savoie Mont-Blanc — INES, France

D. Case Studies

Leader: Gabriele Lobaccaro & Mattia Manni,
Norwegian University of Science and Technology NTNU, Norway, jointly with all leaders

Project leader (Task Manager): Maria Wall, Lund University, Sweden

31
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Participating countries

e Australia
e Canada
* China

e Denmark

* France
e |taly

* Norway
* Sweden

e Switzerland



Thank you!

For more information, see

Task 63: Solar Neighborhood Planning (2019-2023): https://task63.iea-shc.org/

Publications: https://task63.iea-shc.org/publications
» ldentification of existing tools and workflows for solar neighborhood planning

» Surface uses in solar neighborhoods

Finalized projects:
Task 51: Solar Energy in Urban Planning (2013-2018): https://task51.iea-shc.org/

Task 41: Solar Energy and Architecture (2009-2012): https://task41.iea-shc.org/

Maria Wall / Energy and Building Design, Lund University
Funded by the Swedish Energy Agency

33
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Solar Daylight in Urban Planning
Olaf Bruun Jgrgensen

The presentation first introduces Danish Energy Managementand gives an overview of the scope fo their work. This is followed by an
introduction to solar planning in urban areas, and the benefits of daylighting and solar utilization. The majority of the presentation is focused

on several case studies that exemplify the use of daylighting, including Gehry City Harbour (Sonderborg), FredericiaC, New Urban Quarters
(Arslev), and Carlsberg.



Olaf Bruun Jgrgensen
Project Manager
Sustainable Building Design
& Urban Development

Tel.: +45 2099 23 07, e-mail: obj@dem.dk

Solar Neighborhoods — Danish Case studies e S









DEM has delivered projects in 97
countries Worldwide



Sustainability & Energy SUSta'EfS;en Zuel\l,cgr;%ndqeeﬂtgn and Energy renovation

management

Client consultancy Sustainable development goals Research & Development



Sustainability & Energy SUSta'Efé);en ZZ'L%'E%&Z?E” and Energy renovation

management

Client consultancy Sustainable development goals Research & Development



Main services

Energy supply systems
Technical installations (HVAC)
Electrical installations

Indoor climate

Sustainability

Renewable energy

Sustainable master plan design

Low/zero/plus energy buildings



Key aspects for solar energy in urban areas

In urban planning projects DEM analyses and optimizes location and
geometry of buildings through an Integrated Design Process in order to
ensure good solar and daylight access for the buildings in the area.

In sustainable urban planning, this is essential for outdoor areas as well as for
indoor climate and local energy production, in the very beginning of the
planning phase.

Our focus areas are:
e Daylight

e Utilization of solar energy

e Solar access and shading conditions
in urban spaces

Solar Neighborhoods - Danish Case Studies, September, 2022



Daylight — What and Why?

Most energy effective light source (reduction of energy demand)

Maximum lighting comfort

changes in the site plan

Almost impossible to change daylight conditions without signifant

Special attention in order to ensure good daylight conditions:

Hight of opposite building

Street with (distance to oppposite building)

Colour of facade (reflectance) of opposite building

Window size, placing and type
Space depth and room hight

Solar Neighborhoods -

Danish Case Studies, September, 2022



Shadows and solar utilization — Why important?

Shadow analysis

e Direct solar is necessary to create urban life
As a minimum, one urban space with direct solar in the morning, noon
and afternoon must be available

Passive Solar
e Utilization of passive solar is free and reduces the energy demand

Active Solar
 What is the potential for local “free” energy production?

Solar Neighborhoods - Danish Case Studies, September, 2022



DK examples of new urban areas

Gehry City Harbour Sonderborg
e Daylight
e Utilization of solar

e Solar access and shading in
urban spaces

FredericiaC
e Daylight
e Utilization of solar

e Solar access and shading |
urban spaces

Solar Neighborhoods - Danish Case Studies, September, 2022



DK examples of new urban areas

New Urban Quarters, Arslev
e Daylight

e Utilization of solar

e Wind

Carlsberg
e Utilization of solar

Solar Neighborhoods - Danish Case Studies, September, 2022



Gehry City Harbour Sonderborg

Participants:

e Sgnderborg Harbour Company
e Project Zero

e Municipality of Sonderborg

e Gehry Partners, LLP

e Juul & Frost architects

e Danish Energy Management

Area: 50.000 m?
Floor area 52.400 m?

Solar Neighborhoods - Danish Case Studies, September, 2022



Sonderborg Harbour — Gehry proposal — Is it sustainable ?

Solar Neighborhoods - Danish Case Studies, September, 2022



Sonderborg Harbour - Daylight

Analysis is based on the Wall to Window Ratio factor.
Developed as a part af business PhD by Anne Iversen




Sonderborg Harbour — Daylight - Fair

Analysis is based on the Wall to Window Ratio factor.
Developed as a part af business PhD by Anne Iversen




Sonderborg Havn — Solar access



Sonderborg Havn — Solar access — Too little



Sonderborg Havn — Solar access and shading — Equinox

e Left square - No solar
* On main square — Only solar in the middle of the day
* Theatre square — Solar from the middle of the day

Insufficient solar and daylight conditions in first Gehry proposal



Sonderborg Harbour

* Create life/light in urban spaces

* Ensure direct solar in different
places morning, noon and afternoon

« Design for increased solar
utilization

e Solar access
« Daylight

!

Design workshop with architect

Solar Neighborhoods -

Danish Case Studies, September, 2022



Sonderborg Harbour

* Create life/light in urban spaces

* Ensure direct solar in different
places morning, noon and afternoon

« Design for increased solar
utilization

e Solar access
« Daylight

!

Design workshop with architect

Solar Neighborhoods -

Danish Case Studies, September, 2022



Sonderborg Havn — Sollar access and shading - Equinox

Solar Neighborhoods - Danish Case Studies, September, 2022



Sonderborg Havn — photos & visualisations

http://www.byenshavn.dk



Fredericia C

Participants:

e FredericiaC P/S

e Municipality of Fredericia

e Realdania

e KCAP Architects Planners

e Vandkunsten

e Danish Energy Management

Area: 204.000 m?
Floor area: 265.580 m?

Solar Neighborhoods - Danish Case Studies, September, 2022



FredericiaC - Daylight

Solar Neighborhoods - Danish Case Studies, September, 2022



FredericiaC - Daylight - Final development plan

Housing

e Most housings will have very good
daylight conditions. In critical areas
apartments could be in 2 storeys

Offices
e Good daylight conditions everywhere

Hotels, retail and culture
e Good daylight conditions everywhere

Analyses made for ground floor



FredericiaC — Solar access

Available roof area for PV

In final masterplan 95 % of roof surface
may be used for PV

l.e. 65.000 m? PV corresponding to an
annual production of electricity of 8.750

MWh = the electricity demand in 2.000
homes



FredericiaC - Solar access and shading — Final masterplan

Shading analyses at equinox (22/3,
22/9), kl. 9.00, 12.00 og 15.00

Most urban spaces have good
direct solar access



FredericiaC — Visualization of part of FredericiaC
http://www.fredericiac.dk/



New Urban Quarters, Arslev

Participants:

e Municipality of Midtfyn

e Vandkunsten

e Danish Energy Management
e Raw Mobility

e Bactocon
Area: ca. 200.000 m?
Floor area: up to 60.000 m?

Time schedule:
2018 - 2050



New Urban Quarters, Arslev

Solar Neighborhoods - Danish Case Studies, September, 2022



New Urban Quarters, Arslev - Solar

70 % of roof surfaces are suitable
~ 21.000 m? PV panels
=~ 2.900 MWh/year

=~ 560 low energy homes — heat pumps (PV)
Total energy demand, ;= 2.600 MWh/year

Energy surplus of 300 MWh/year = 65 homes



New Urban Quarters, Arslev - Daylight

Attractive daylight conditions in
= ca. 76 % of facades
(yellow, orange and rgde)

Remaining rooms get daylight from 2 facades

Thus, attractive daylight acces everywhere



New Urban Quarters, Arslev - Wind

Attractive outdoor conditions
(wind velocities < 5 m/s
in + 70 % of the built area

Software:
SimScale

Solar Neighborhoods - Danish Case Studies, September, 2022



Carlsberg - A new urban area in central Copenhagen

Participants:

e Carlsberg

e Entasis architects

e Danish Energy Management

Area: 300.000 m?
Floor area 600.000 m?

Time schedule:
2007 - 2027

Solar Neighborhoods - Danish Case Studies, September, 2022



Carlsberg - Solar

21’st of June



Carlsberg - Solar

21’st of Sep/Mar



Carlsberg - A new urban area in central Copenhagen
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Solar Digitization Techniques to Enhance Optimal Exploitation of Solar Energy in the Nordics
Gabriele Lobaccaro and Mattia Manni

The presentation begins with an introduction to solar energy potential and the photovoltaic landscape in Nordic climates. It also explores
opportunities for solar energy potential in different latitudes. This is followed by a presentation of the HELIOS Project, firstly by introducing a
brief on HELIOS and the HELIOS NTNU Team, then by discussing Green 2050. The presentation concludes with a discussion on solar digitization

technigues to enhance optimal exploitation of solar energy in the Nordics. The objective of this research was to develop and validate a solar
irrandiance model chain that could be used in the Nordics.
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Gabriele Lobaccaro

Associate Professor

E-mail: gabriele.lobaccaro@ntnu.no

Seminar ON SOLAR NEIGHBORHOODS

C§|garv (Canada) B NTNU ‘ Kunnskap for en bedre verden

Friday 23.09.2022
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SOLAR

~NERGY POTENTIAL

The solar energy potential

» Solar energy potential
» Opportunities for the solar energy potential in different latitudes
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PV Landscape in Nordic climate

Solar radiation

Amibient temperature

Wind speed

Meteo data
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Referanse: fjordkraft.no
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Solar energy potential

NorthSol Solar Power Plants in the Nordic Climate
Common notions and myths

e Too little sunlight FALSE
 Too expensive FALSE
e Too cold FALSE:Lower temperature gives higher efficiency

Solar radiation on a 2-axis solar tracking surface (kWh/mZar)

Solar radiation on a horizontal surface (kWh/m?2ar)



Solar cells in the Nordic climates

Fr.

%

Fjordkraft.no

NH.0O

NyttNorge.com

by-magazing.com

Nrk.no

Referanse: solenergiklyngen.no / multiconsult.no / tu.no / fmezen.no
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Solar installation in Norway

Cumulative installed power in Norway

= |nstalled capacity for solar power in Norway has increased tenfold I et i il LG oy o R .o,
during the last five years 180

160 -

= Misconception that the level of irradiation in the Nordics is much lower 0

120 -

than in the Continental Europe 100 |

2 g0 -

= New opportunities for solar energy (i.e., building-integrated >
photovoltaic, agri-photovoltaic, floating solar systems) e

20 A

= Needs for tools and platforms such as the Solar Cadastre to support 0-
designers and urban planner
@ Grid-connected  mNot grid-connected

®loJ[lllY/sl Development and validation of solar irradiance model chain to be used in the Nordics

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Referanse: solenergiklyngen.no / multiconsult.no / tu.no / fmezen.no




Solar energy potential at high latitudes

@Angle of incidence

m\
2
=
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@ Orientation

QC0|Or5 /
@ Reflection

Ited surface /

@Exposure

B |\| I |\|| ‘ Kunnskap for en bedre verden
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Case study of solar energy potential
INn Norway

Norge

Reference: Lobaccaro G., Carlucci S., Croce S., Paparella R., Finocchiaro L., Boosting solar accessibility and potential

of urban districts in the Nordic climate: A case study in Trondheim, Solar Energy Vol. 149, (2017), pp. 347-369.

10



Case study of solar energy potentlal

Albedo of facades Albedo of the ground Norge
(reflection coefficient) (reflection coefficient) i O e E

Guidelines for Optimized configuration
master plan and energy analyzes

2- Complex district

Reference: Lobaccaro G., Carlucci S., Croce S., Paparella R., Finocchiaro L., Boosting solar accessibility and potential

of urban districts in the Nordic climate: A case study in Trondheim, Solar Energy Vol. 149, (2017), pp. 347-369.

11
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Case study of solar energy potential
INn Norway

Norge

T

Masterplan of @vre Rotvoll

Reference: Lobaccaro G., Carlucci S., Croce S., Paparella R., Finocchiaro L., Boosting solar accessibility and potential
of urban districts in the Nordic climate: A case study in Trondheim, Solar Energy Vol. 149, (2017), pp. 347-369.
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Solar systems In the Lerkendal district

Trondheim Center

.\V,:

Data of photovoltaic facade:

» 200 m2 South and West facades;

o 27.2 kWp, 9 strings;

e Annual production: 18 000 kWh;

* Actual production (2013): 15 000 kWh
(+15%simulated)

Data of the building:

e Building area: 11 000 m2;

* Annual consumption 84 kWh/m2 -
Energy class A.

* Connected to district heating and

High rise hotel power grids.

Destination of the district
and functions:

* Sports facilities,

e Commercial buildings

e Service warehouse

Lerkendal Stadion ‘

View of the area from the top- Reference: google maps og flere

13

Lerkendal Studentb
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Solar systems In the Lerkendal district

How to avoid and prevent these

situations?

View from the top of Lerkendal Studentby - Reference: http://www.adressa.no/

14
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Analysis using dynamic simulations

1: Local solar potential .!@ 7( | |
(isolated scenario) » >> DiVA for Rhino

Based on Radiance

_ ray-tracing method
2. Local solar potential

(urban scenario)

PVsyst
PV simulation

3: Energy production >>> Polysun

Solar thermal

Referance : Good C.S., Lobaccaro G., Harklau S., Optimization of solar energy potential for buildings in urban areas - a

Norwegian case study, Energy Procedia, Volume 58 (2014) pp 166-171

15
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Sluppen — Feasibility study....20507

16
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Sluppen — Feasibility study....20507

New and existing buildings in existing situation (a) Feasibility study | (b) and Il (c)

Reference: Lobaccaro, G.; Lisowska, M.M.; Saretta, E.; Bonomo, P.; Frontini, F. A Methodological Analysis

Approach to Assess Solar Energy Potential at the Neighborhood Scale. Energies 2019, 12, 3554

17
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Reduction factors

Reference: Lobaccaro, G.; Lisowska, M.M.; Saretta, E.; Bonomo, P.; Frontini, F. A Methodological Analysis

Approach to Assess Solar Energy Potential at the Neighborhood Scale. Energies 2019, 12, 3554

18
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Recommendations on solar technology

Recommendations on solar technology for the critical area for the feasibility study |l

Reference: Lobaccaro, G.; Lisowska, M.M.; Saretta, E.; Bonomo, P.; Frontini, F. A Methodological Analysis

Approach to Assess Solar Energy Potential at the Neighborhood Scale. Energies 2019, 12, 3554
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International activities IEA SHC Task 51 & Task 63

Task 51/Report C1
Collection of International
Case Studies

Task 51/Report C2
National and International

Comparison of Case Studies

Task 51/Report C3
Lesson Learnt from
Case Studies

|
Task63 Case Studies

Reference: Lobaccaro G., Croce S., Lindkvist C., Munari Probst M.C, Scognamiglio A., Dahlberg, J., Lundgren M., Wall M., A cross-country perspective on
solar energy in urban planning: lessons learned from international case studies, (2019), Renewable & Sustainable Energy Reviews , pp. 209-237




-LIOS - Project presentation

.

HELIOS Is presenting

95

P Brief on HELIOS
» HELIOS NTNU Team
p Green 2050
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HELIOS —NFR Fripro FRINATEK

enHancing optimal ExpLoitatlOn of Solar energy in Nordic cities througn aigitaiization of bulit environment / Uec. ZUZ1 - Apr.2025

.

Project owner: NTNU / IV / IBM International partners:
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