


How to integrate renewable energy production into old large
buildings?

Agenda:

-presentation of Novia UAS and our RDI activities

-presentation of FESIO project

-how to integrate renewable energy production into old buildings
-presentation of investigation, planning integration and implementation
of PV system in old large buildings



WELCOME TO NOVIA UNIVERSITY
OF APPLIED SCIENCES

= The largest Swedish-speaking University of Applied
Sciences in Finland

= Number of students: 4 800
= Number of staff: 320
= Novia is located in four cities on the west coast of Finland
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Novia UAS offers:
= Bachelor's Degree Programmes in Swedish and English
= Master's Degree Programmes in Swedish and English
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NOVIA'S
DEGREE PROGRAMMES

Novia's degree programmes are planned with focus
on tomorrow’s working life in order to give our
students

= good opportunities on the labour market

= skills in their professional field

= good communicative and social skills

= co-operation and team-working skills

= capability to work in an international environment

Bachelor level studies
= 210 - 270 credits
= 3,5- 4,5years

Master level studies
= 60 - 90 credits

= 1,5-2,5years (in general blended learning as part-
time studies)
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ERIITH A}

ONE UNIVERSITY
— SEVERAL CAMPUSES

NOVIA

UNIVERSITY OF APPLIED SCIENCES

Campus Vaasa
2200 students

Campus Turku and
Aboa Mare Turku
1360 students

Campus Raasepori
300 students

Campus Allegro Pietarsaari
350 students



BACHELOR’S DEGREE
PROGRAMMES IN ENGLISH 2023

Health and Welfare

Bachelor of Beauty and Cosmetics, Beauty Care, 210 ECTS/3,5, Vaasa

Bachelor of Health Care, Biomedical Laboratory Scientist, 210 ECTS/3,5 years, Vaasa
Bachelor of Health Care, Nursing, 210 ECTS/3,5 years, Vaasa

Technology and Seafaring

Bachelor of Maritime Management, Maritime Management, Captain 270 ECTS/4,5 years, Turku
Bachelor of Maritime Management, Maritime Management, Captain, 270 ECTS/4,5 years, Turku
Bachelor of Engineering, Maritime Technology, 270 ECTS/4,5 years, Turku

Bachelor of Engineering, Information Technology, 240 ECTS/2 years, Vaasa APPLICATION
Bachelor of Engineering, Energy Technology, 240 ECTS/2 years, Vaasa * 4-18 J anuary 2023

Arts and Humanities/Culture
Master of Culture and Arts, Entrepreneurship In the Art, Music Production, 60 credits/1,5
years, Pietarsaari

Bioeconomy
Bachelor of Natural Resources, Sustainable Coastal Management, 240 ECTS/2 years, Raasepori *

* Notice! Eligibility criteria: 120 ECTS of previous university level studies in a relevant field.



https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-beauty-and-cosmetics-beauty-care/
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-biomedical-laboratory-science
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-health-care-nursing/
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-maritime-management-maritime-management-captain/
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-maritime-management-maritime-management-captain-part-time-studies/
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-engineering-maritime-technology/
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-engineering-information-technology
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-engineering-energy-technology/
https://www.novia.fi/study/master-degree-programmes/master-of-culture-and-arts-music-production
https://www.novia.fi/study/bachelor-degree-programmes/bachelor-of-natural-resources/
https://www.novia.fi/study/application/

MASTER’S DEGREES
IN ENGLISH 2023

BUSINESS ADMINISTRATION
» Master of Business Administration, Digital Business and Management, 90 ECTS, Vaasa
* Master of Business Administration, Service Design, 90 ECTS, Turku

HEALTH AND WELFARE
= Master of Health Care/Master of Social Services, Health Care and Social Services, 90
ECTS, online studies

TECHNOLOGY AND SEAFARING

»= Master of Engineering, Automation Technology, 60 ECTS, Vaasa

» Master of Engineering, Industrial Management and Engineering, 60 ECTS, Vaasa
* Master of Engineering/Master of Maritime Management, 60 ECTS, Turku

»= Master of Engineering, Autonomous Maritime Operations, 60 ECTS, Turku

» Master of Engineering, Structural Engineering, 60 ECTS, Raasepori

BIOECONOMY
» Master of Natural Resources, Natural Resources Management, 60 ECTS, online studies

ARTS AND HUMANITIES

» Master of Culture and Arts, Entrepreneurship in the Art, Music Production, 60 ECTS,
Pietarsaari, New 2023

NOVIA APPLICATION PERIOD

UNIVERSITY OF APPLIED SCIENCES 8_1 8 J a n u a ry 2023




RESEARCH, DEVELOPMENT AND
INNOVATION

= RDI activities at Novia UAS are based on long-term sustainability
and carried out within six selected focus areas.

= We co-operate closely with enterprises, municipalities and other
organisations in order to support regional development and our
education.

= We conduct versatile project activities and have substantial know-
how of various external funding schemes.

= We co-operate with other institutions of higher education in
Finland and abroad.

= RDI actives are ongoing on each campus and are realized through
various projects.

= In 2021Novia undertook 137 projects with a total value of 20.4
million euros.

NOVIA

UNIVERSITY OF APPLIED SCIENCES




Novia RDI in numbers 2021

Total funding l" 5 M€

External funding 3, 9 Me€

Man-years/persons 69, 5/139

Number of projects 136

Share of Nordic collaboration projects 25%

662 publications

External funding 2021

Ministry of Ministry of
Education and  Economic Affairs )
Culture (OKM) _ and Employment of Finland

Academy

6 % Business Finland
10 %
(TEM)... o
Public funding European Regional
1% / Development Fund
32%
Municipalities and y
joint municipalities
9%
European 5Social
Fund
Foundations 3%

EU framewaork
programme
2%

31%



Novia RDI, Our areas of expertise

Sustainable Automation and
Energy Technology Maritime Simulation

Interprofessional Business
Health and Welfare Development
Arts, Culture and Biceconomy and
Entrepreneurship Sustainable Use of

Matural Resources




One of five R&D focus
areas at Novia.
Operations almost
entirely based on
external funding.
Most of the funding in
the form of public
funded projects.

About 40 ongoing
projects.

Range 5-550 k€ (Novia),
1-3 years.

Typical national proj. 2
years, 100 k€.

Typical internat. proj. 3
y., 350 k€.

Novia RDI within the focus area
Sustainable Energy Techbology

Now 25 R&D personnel.
Approximately 15
teachers and other
personnel doing R&D.

In total about 40 persons
involved in project work
locally.

Interreg, ERDF, EAFRD,
ESF, Business Finland,
AIKO, Private funds,
Purchase services, etc.
Horizon eventually?

John Dahlbacka, John.Dahlbacka@novia.fi

Environmental chem.
Data analysis.
Vibrational spectros.
Biogas production.
Wind power.

Energy systems.

loT, Al, Robotics
Building mainten.

A continuous need for
new projects and
partners.

Partnership in Horizon
projects.

Larger partnerships and
projects.

more at https://www.novia.fi/forskning/projekt/hallbar-energiteknik
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https://www.novia.fi/forskning/projekt/hallbar-energiteknik

Novia RDI, Competences

Intelligent
systems

* loT applications

* Automation technology

* VR, AR, MR and XR

» Additive manufacturing

* Multivariate analysis, machine
learning and Al

» Compositional Data Analysis (CoDa)

» Experimental planning (Design of
Experiments)

Environmental
technology and
sustainability

* Anaerobic digestion

* Nutrient cycling

* Acid sulfate soils

» Life cycle analysis

» Circular economy

» Sustainable procurement

» Carbon-efficient construction

Measurement
technology

Laser Scanning, Trimble X7
Point clouds

Aerial photography

Noise measurements
Thermography

Infrared spectroscopy

Energy
technology

Distributed energy systems
Fossil-free fuels

Off-grid system solutions
Dynamic simulations

Mechanical engineering and engine

technology

Real estate technology and HVAC

NOVIA
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FESIO

Flexible Energy Systems Integration and
Optimization




Presentation of Abstract in FESIO:

The world shows strong commitment to decarbonise its economy and the energy sector is considered one of the main
enablers for achieving this. The ambitious goal for the Flexible Energy Systems Integration and Optimization (FESIO)
project, a joint research, development, and innovation (RDI) initiative of Novia University of Applied Sciences (Novia)
and Vaasa University of Applied Sciences (VAMK), is to contribute to the paradigm change of the energy industry and to
support the local region and companies in the leading energy cluster in the Nordic countries, the Vaasa region.

FESIO aims at executing cross disciplinary RDI activities for improved research quality and competitiveness in four
interlinked work packages, in collaboration with stakeholders within the applications of energy, marine (off grid),
transport and logistics:

e Energy system operation and maintenance (WP1).

e Energy system integration (WP2).

e Business models (WP3).

e Ecosystem development (WP4).

FESIO provides new and innovative opportunities for energy system management and optimization driven by artificial
intelligence (Al). It strengthens the regional RDI expertise regarding energy storage and integration and enhances
competences and ecosystem collaboration towards international acclaim. The project directly supports energy
technology development for enabling a smoother transition to a low carbon future.

YRKESHOGSKOLAN Forskning Opetus- ja kulttuuriministerio Undervisnings- och kulturministeriet
UtVGCk"ﬂg Meritullinkatu 10, Helsinki 1 PL 29, 00023 Valtioneuvosto Sjétullsgatan 10, Helsingfors | PB 29, 00023 Statsradet www.minedu.fi
Innovation Puh. 0295 3 30004 | kifaamo@minedu.fi Tfn 0295 3 30004 | kirjaamo@minedufi

WAASAN AMMATTIKORKEAKOLILL
UMNIVERSITY OF &PPLIED SCIEMCES




Strategic initiatives

Flexible Energy Systems Integration and Optimization (FESIO), a
project funded by the Ministry of Education and Culture.

APPLICATIONS

(’ Energy \ ( Maﬁneiﬁﬁ‘ﬁﬁd\ ﬁranspurt!Logistin%

1. Energy System Operation & Maintenance
Optimization of existing infrastructure through data and Al

2. Energy System Integration (future systems and demonstrations)
Integrations optimization focusing on hybrids with renewables and storage

3. Business Models
Developing business models for enabling the energy paradigm change

WORK PACKAGES

4. Ecosystem Development
Developing an environment for supporting energy related businesses

b B = B N =

NOVIA
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WP4 FESIO Ecosystem development core team

Task 4.1 Actor identification and ecosystem mapping

Task 4.2 Networks facilitation to develop new capabilities and competencies for competitive advantage

Supporting letter companies:

AA Ampner

Wiirtsil3 Digitalo

' _ EPV
WOIMA Corporation VAMK & Novia
Esse Elektro-kraft
Westenergy
HitachiEner
VEO ®
Prohoc

Vaasan Sahkd/Vasa Elektriska

The Switch/Yaskawa

VA M I( MINISTRY OF
NOVIA EDUCATION AND CULTURE

VAASAN AMMATTIKORKEAKOULU FI N LA N D

UNIVERSITY OF APPLIED SCIENCES

F APPLIED SCIENCES




WP4 FESIO Ecosystem development core team extended and players around

status 20230320
Task 4.1

|Identification of actors
Ecosystem mapping

First steps forward:
Technobothnia

H-Flex E Ampner
E
Gigavaasa . nergyVaasa
Wirtsil3 /\ 'sitalo Finerid
Wetech+ g ARPA
EnergySAMPO Wasaline
WOIMA Corporation VAMK & Novia ) SEN
Vebic Esse Elektro-kraft EnergyAcademy
Westenergy \/ - Nordoool
ENSTO-E HitachiEnergy P
Stormossen
ENSTO.C ho Fraunhofer CML
Vaasan Sahkd/Vasa Elektriska VED
BASRECCS .
Comsel The Switch/Yaskawa

LTU Luled University of Technology
Energiavirasto/Energimyndigheten

. . TEM
TK-Engineering
Vaasan Vesi / Vasa Vatten
Vaasa / Vasa OKM/UKM
SESKO BotH2nia
VA M I( Kansallinen vetyverkosto MINISTRY OF
H2EcoSystem EDUCATION AND CULTURE

UNIVERSITY OF APPLIED SCIENCES

VAASAN AMMATTIKORKEAKOULU rl \]- ]_.A N D
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How to integrate renewable energy production into old large buildings?

-check with the local electrical utility company, what are
the local requirements and guidelines (liitamislupa)
-check with the municpality/city, what are the local
requirements and guidelines (toimenpidelupa)

-do You have knowledge/information of how the roof on
the building is constructed, whether there is possibility for
fixation of PV- panels available (or not)?

-How is Your building and roof located with respect to sun
and shadows from other buildings, trees etc

-what is Your need of electrical energy? How does Your
user profile looks like regarding electricity consumtion?
-more information available at e.g.
https://aurinkosahkoakotiin.fi/

N /MK

UINIVERSITY OF APPLIED BCIENCES
VAASAN AMMATTIKORKEAKOULU
UNIVERSITY OF APPLIED SCIENCES

Avurinkopaneelijdirjestelmdn vuotuinen tuotto

Aurinkosahkdn vuotuisesta tuctosta Suomessa noin 90% syntyy maaliskuun alusta syyskuun loppuun valisena aikana. Myds

aurinkopaneeleiden suuntaus vaikuttaa merkittavasti sahkontuotantoon. Etela-Suomessa vuotuinen sadhkontuotto on
parhaimmillaan asennettaessa paneelit suoraan eteladan noin 40 asteen kulmaan. Tuotto pienense etdlasuuntauksesta

poikettaessa seuraavasti

jen vaikutus aurinkopaneeli Haakko:

vuotuiseen tuottoon
Tuotto on noin 7 % pienempi kuin sucraan eteldan

suunnattaessa.

Lounas:

Tuotto on nein 7 % pienempi kuin suoraan eteldan

suunnattaesss

b | =
ot S Ita:
-O n
Q e
Tuotto on vajaat 25% pienempi kuin suoraan eteldan
suunnattaessa.
oo

Léinsi:

Tuotto on vajaat 25% pienempi kuin suoraan etel3an

suunnattaessa.

Koillinen, luode, pohjoinen:

Aurinkopaneelijarjestelman asentaminen luoteen ja kolllisen

valiselle suunnalle on kyseenalaista heikon tuoton vuoksi.

Kuva: https://aurinkosahkoakotiin.fi/sijoittaminen-ja-tuotto/

MINISTRY OF
EDUCATION AND CULTURE
FINLAND


https://aurinkosahkoakotiin.fi/

How to integrate renewable energy production into old large buildings?

-what is the transformer free capacity seen from energy
production perspective?

-verify so You have approval from the electrical utility company
as well as from the municipality/city authorities

before investment decision

-ask quotation of the system needed, ask for quality
https://aurinkovirta.fi/tag/sfs-en-50549-12019/

-is installation and commission included in prize?

-if not who is going to do the installation? Electrical competence
is required. Where to find who has the installation rights?
https://rekisterit.tukes.fi/toiminnanharjoittajat?lang=sv

-How to utilize the produced energy with PV panels in an
efficient way:
https://www.youtube.com/watch?v=zrw7FfONjxk

-Integrate it with a smart automation system for easy operation

VAASAN AMMATTIKORKEAKOULU
UNIVERSITY OF APPLIED SCIENCES

MINISTRY OF
EDUCATION AND CULTURE
FINLAND


https://aurinkovirta.fi/tag/sfs-en-50549-12019/
https://rekisterit.tukes.fi/toiminnanharjoittajat?lang=sv
https://www.youtube.com/watch?v=zrw7FfONjxk

How to integrate renewable energy production into old large buildings?

Price examples per 22.03.2023, for more information please see link below:

https://www.vaasansahko.fi/aurinkopaneelit-omakotitaloon-suomen-aurinkoisimmasta-kaupungista/

gg::g“ ks Kaukolimps Aurinkopanestit Muuttajalle Asiakaspalvely Q KIRIAUDU Fiov

tulevaisuuden tarpeet. Tarjoamme aurinkopaneelit kaikkialle Manner-Suomeen

asuinpaikastasi riippumattal

PIENI AURINKOKOTI VAKIO AURINKOKOTI ISO AURINKOKOTI
Pientalon valinta, kun lammitykseen kdyletaan Sahkalammitteiseen omakotitaloon Lai isompaan bahkularr-mwykafeen sillain, kun vuosikulutuksesi
muuta kuin sahkolammitysta. maalammolla lammitettdvaan omakotitaloon. onalk 20 000 KWh vuodessa.
Paneelia Tuotanto alk. Nimellisteha Paneelia Tuotanta alk. Nimellisteha Fanestn “I—(U\;l;'\ﬁ:m alk. Ni'f‘iuﬁem
kWh / vuosi alk. Wp KWh / vuosi alk. Wp vHeal atk. Wp
Hinta alkaen Hinta alkaen Hinta alkaen
106 €/kk 141 €/kk 242 €/kk

tai kertaostona alkaen 6 214 € Tai kertaostona alkaen 14 242 €

R

Tai kertaostona alkaen 8 311 €

MINISTRY OF
NOVIA VA M l( EDUCATION AND CULTURE

VAASAN AMMATTIKORKEAKOULU FIN LA_N D

UNIVERSITY OF APPLIED SCIENCES


https://www.vaasansahko.fi/aurinkopaneelit-omakotitaloon-suomen-aurinkoisimmasta-kaupungista/

How to integrate renewable energy production into old large buildings?

Halvan asentaa avrinkopaneelit:

P Katolle
P Seindille

. . . Maahan
Please consider before investment:

_Play W|th reliable SUpp|ier Of PV panels Vuotuinen kokonaisséiteilymiiéird ja paneelien tuotto
-Design and assembly
-Testing and Commissioning

siteily, KWh/m2

900 1000 =1100
-Training and documentation
675 730 =850
-Warranty
Tuotto, KWh/kW
-Support

Etelé-Suomessa vuotuinen kokonasséteilyn maara
ja paneelien tuotto on samaa suuruusluokkaa kuin
Pohjois-Saksassa.

Kuva: https://aurinkosahkoakotiin.fi/sijoittaminen-ja-tuotto/
https://www.vaasansahkoverkko.fi/usein-kysyttya-pientuotannosta/

MINISTRY OF
NOVIA EDUCATION AND CULTURE

VAASAN AMMATTIKORKEAKOULU

FINLAND
UNIVERSITY OF APPLIED SCIENCES




How can FESIO bring added value for old large buildings
and their energy consumption?

-presentation of investigation, planning integration and
implementation of Modern Automation system in old
large buildings

-example case building at Wolffskavagen 33, in Vasa

MINISTRY OF
IA EDUCATION AND CULTURE

VAASAN AMMATTIKORKEAKOULU

FINLAND
UNIVERSITY OF APPLIED SCIENCES




FESIO- Old Large Building Energy Automation system in the past

Electrical

Heat

Ventilation

PV-panels

Individual embedded supervision system
-protocols

-interface to different devices
-datalogging

-server / data storage cloud based
-trends

-reports

-data visualisation



FESIO- Old Large Building Energy Automation system in the future

Electrical

Heat

MicroScadaX Energy Supervision system
-protocols

Ventilation -interface to different devices
-datalogging

-server / data storage cloud based
-trends

PV-panels -reports

-data visualisation

-interface for visualisation of data in building (TV monitor)
-cybersecurity

-planning and integration now
-optimisation in future

-documentation

Waste water -training of staff (caretakers, janitors etc)

Water




How can FESIO bring added value for old large buildings
and their energy consumption?

Electrical
Heat W
L
MicroScadaX Energy Supervision system
Ventilation -protocols
-interface to different devices
-datalogging
-server / data storage cloud based
PV-panels -trends
-reports
-data visualisation i
-interface for visualisation of data in building (TV monitor) §

Water | -cybersecurity

-planning and integration now
-optimisation in future

-documentation

-training of staff (caretakers, janitors etc)

Waste water

MINISTRY OF

VA M l( EDUCATION AND CULTURE

VAASAN AMMATTIKORKEAKOULU FIN LA_N D

UNIVERSITY OF APPLIED SCIENCES




Strategic initiatives

Intelligent systems institute, a research platform.

17 fowmecons
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Intelligent Systems Institute

Applied intelligent systems research platform

We facilitate digitalization by making applied intelligent systems knowledge and recourses readily
available for companies. The intelligent systems institute @ Novia gathers collective knowledge from
multiple experts with the intent to build and strengthen collaboration with companies. We want to get
experts to tackle your relevant research challenges, and to provide hands-on assistance on real
problems. We think that successful collaborations rely on researchers understanding the needs and
challenges you face. Hence, we are more than happy to visit you onsite and to start exploring the
opportunities you have.

NOVIA

UNIVERSITY OF APPLIED SCIENCES



THE MARITIME INDUSTRY —
A TECHNICAL INDUSTRY

The shipping industry is being digitalised and ship
technology is evolving rapidly. This means that
modern-day seafarers need to have versatile technical
knowledge.

As a maritime student at Novia, you can undertake
practical exercises using state-of-the-art simulators,
designed to replicate actual ship bridges.

»» Ten ship bridges (simulators) at Novia, Aboa Mare

-

=
R
| =

Aboa Mare, Juhana Herttuan puistokatu 21, FIN-20100 Turku, Finland axXXeLL

WWW.AXXELL.FI UNIVERSITY OF APPLIED SCIENECES www.aboamare.fi



https://www.aboamare.fi/facilities-en-delta

A CAREER
AT SEA OR ON LAND

Shipping is an international industry. Our maritime
study programmes provide students with all the skills they -
need to serve as an Officer in both national and
international traffic — for example, on cruise ships, yachts,
expedition vessels, tankers or cargo ships.

The training also furnishes the skills required to work

ashore — for example, for maritime authorities, shipping
company offices and ports, or in fairway maintenance or
on maritime survey assignments.

Aboa Mare, Juhana Herttuan puistokatu 21, FIN-20100 Turku, Finland axXXeLL

WWW.AXXELL.FI UWIVERSITY OF APPLIED SEIENGES www.aboamare.fi



A CERTIFIED ORGANISATION

= The Finnish Education Evaluation Centre awarded Novia a
quality label, valid 2019-2025. The quality system fulfills
the national criteria set for quality management of
institutions of higher education and corresponds to the
European principles and recommendations for the quality
management of institutions of higher education.

= Novia UAS' quality management system is certified by the
international standard ISO 9001.
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I STRATEGIC PARTNERS
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INTERNATIONALISATION

= Novia UAS has an extensive network of international partners
within the Nordplus and the Erasmus+ (European and Global)
programmes. Double Degrees, common projects or other forms of
deeper co-operation are initiated with strategic partners.

= Our objective is to offer students and staff an international study
environment through Internationalisation at Home (laH) and
abroad, to promote tolerance and understanding and to develop
skills needed for working in an international environment.

= We promote student and staff mobility in co-operation with
institutions of higher education in the Nordic and Baltic Countries,
Europe, China and beyond.

= Annually about 200 international degree students and 100
exchange students study at Novia UAS.

NOVIA

UNIVERSITY OF APPLIED SCIENCES
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