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T5.2 Smart Buildings #1
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T5.2 Smart Buildings #2

Building Energy footprint
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T5.2 Smart Buildings #3

Building Energy footprint — Green building — Near Zero Energy Building Concept
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T5.2 Smart Buildings #4

Passive Design Active Design
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T5.2 Smart Buildings #5

Green Building concept — passive design
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Exterior Environment
. 5 » Wind (temperature)
T5.2 Smart Buildings #6 « Rain (moisture)
* Relative humidity
* Daylight
* Air pressure

Green Building concept — passive design =)=
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T5.2 Smart Buildings #7

Green Building concept — passive design
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T5.2 Smart Buildings #8

Green Building concept — active design

04/07/2023

Weather
Cecupancy heasurements
= The Building —_—
Optimal inpats
State Estimator
MPC Controller Current state I
Time va Paramefers
Optimization rying
Energy Price
Cost Function
Comfort Criteria
Constraints

Mathematical model

CERTH SmartWins Summer School, Thessaloniki, Greece

Occupancy prediction

Weather prediction

SmartiAlins

9




T5.2 Smart Buildings #9

Green Building concept — active design
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T5.2 Smart Buildings #10

Green Building concept — active design
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PVT
application

T5.2 Smart Buildings #11

Concentrating PVT collector —

Non-tracked, low concentration ratio
Tracked , high concentration ratio

Covered PVT collector

Simple glazing
Glazing with gas-filling or selective coating
Evacuated tube collector

Green Building concept — active design
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Black, monolithic CIGS can be a stylish and powerful addition to building surfaces.
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T5.2 Smart Buildings #12

Green Building concept — active design
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T5.2 Smart Buildings #13

Green Building concept — active design
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T5.2 Smart Buildings #14

Green Building concept — active design
| searched a lot of literature to find all the factors
leading to partial shading in photovoltaics. Still
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missed one. &>
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T5.2 Smart Buildings #15

Green Building concept — active design
e Utilization of remote scanning and extracting building energy
characteristics, e.g. assets, e.g. PVs, using drones via optical and thermal

cameras.
* Use of advanced techniques (e.g. Deep feature extraction via supervised
learning),
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T5.2 Smart Buildings #16

Green Building concept — active design
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T15.2 Energy communities #1
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T5.2 Energy communities #2

In 2018 EU acknowledged the right of local communities and citizens to play an active role in the energy sector by
defining “energy communities”.
An Energy Community is a cooperative aiming to promote the social and solidarity economy and innovation in the energy
sector, to address energy poverty and to promote sustainable energy production, storage, energy management, self-
consumption, distribution and energy supply, as well as to enhance energy self-sufficiency and security.

* Governance: Participation is open and voluntary

* Ownership and Control: Participation and effective control by citizens, local authorities etc.

* Purpose: the primary purpose is to generate social and environmental benefits rather than financial

* Geographical scope: proximity between renewable energy projects and the Energy Community

* Activities: can cover a broad range of activities referring to all forms of RES and heating sector.

* Participants: Natural persons, local authorities and micro, small and medium-sized enterprises

* Autonomy

SmartlAlins
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T5.2 Energy communities #3
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T5.2 Energy communities #4

a Energy Community / Cooperative tools for energy & flex management

User Interfaces & Business Intelligence tool-suite
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T15.2 Energy communities #5

a Energy Community / Cooperative tools for energy & flex management

User Interfaces & Business Intelligence tool-suite
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T5.2 Energy communities #6
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T5.2 Microgrids #1
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T5.2 Microgrids #2

Definition: A Microgrid is a self-sufficient energy system that serves a discrete geographic footprint, such as a college
campus, hospital complex business center or neighborhood.

* Local

* Independent

* Intelligent

* Benefits
* Improves electric reliability
* Enhances resilience/recovery
* Can lower energy costs for consumers or businesses
* Improves the environment/promotes clean energy
e Strengthens the main grid
* Bolsters cybersecurity
* Brings economic value to society
* Improves community well-being

» Categories per operation: Stand-Alone (islanded/isolated), grid-connected.
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T5.2 Microgrids #4
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Energy (kWh-q)

T5.2 Microgrids — Real-life Application #1
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T5.2 Microgrids — Real-life Application #2

Energy (kWh-q)
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Energy (kWh-q)

T5.2 Microgrids — Real-life Application #3
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Thank you

Questions?
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