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nergy Performance of Buildings Directive (EPBD)

EU, 30.05.2018, Directive (EU) 2018/844
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Energy Performance of Buildings Directive (EPBD)

EU, 30.05.2018, Directive (EU) 2018/844

OBIETTIVI

3%

Riqualificazione

energetica

* https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=0J%3AL%3A2018%3A156%3ATOC&uri=uriserv%3A0J.L .2018.156.01.0075.01.ENG
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Presentation Notes
Means
EPC + building passport
Aggregation of the investment + financing and de-risking


https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=OJ:L:2018:156:TOC&uri=uriserv:OJ.L_.2018.156.01.0075.01.ENG

ergy Performance of Buildings Directive

&g EU, 30.05.2018, Directive (EU) 2018/844

m1_ SMARTER BUILDINGS, BETTER
T CONNECTED

e Smart Readiness Indicator 2
beneficio per i consumatori

 Favorire automazione e controllo
degli edifici

* Aumentare la trasparenza del
calcolo prestazionale
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DIGITALIZZAZIONE:
Capacita degli edifici di usare IT per:
e Adattarsialle condizioni al contorno

e Migliorare 'efficienza

* Aumentare la consapevolezza degli
utenti sui risparmi associati alle
tecnologie

Entro Marzo 2020 - optional common Union

scheme for rating the smart readiness of buildings
= SRI




EU, 30.05.2018, Directive (EU) 2018/844

BENEFICI DEGLI
SMART BUILDINGS:

STRATEGIE EPBD

e Smart Readiness Indicator =
per i consumatori

e Favorire automazione e
controllo degli edifici

e Aumentare la trasparenza
del calcolo prestazionale
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ergy Performance of Buildings Directive

O O
01 O
01 O

Q

@)

T
L/

FLESSIBILITA’

e (apacita di adattare i consumi in base alle richieste della
rete, alla disponibilita di energia rinnovabile e alle
esigenze degli utenti.

EFFICIENZA

e Smart sensors e smart technologies consentono di
ottenere risparmi energetici e un incremento del
comfort.

USER EMPOWERMENT
e Scambio di informazioni tra la rete e gli utenti, occupanti
piu attivi nel controllo dei consumi/produzione di energia.



Quando un edificio e smart?

Quando risponde

automaticamente
alle condizioni

esterne?

Quando produce
grandi quantita di
energia rinnovabile?

Quando rispettai I Quando gli
requisiti di alta : impianti sono
efficienza o & —————— == - ] interconnessi e
energetica? L A . controllati
. J “““ : dall’utentein
——————--1__ maniera

integrata?

Quando é dotato di numerose — Quando interagisce con la

rete e con gli altri edifici
della smart city?

tecnologie intelligenti?
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La valutazione dello SRI

— \

— _\
g&_ Studio commissionato da DG Energy
SUPPORT FOR SETTING UP A
SMART READINESS INDICATOR FOR BUILDINGS
PARTN ER AND RELATED IMPACT ASSESSMENT
PRIMO STUDIO (Dicembre 2018) FINAL REPORT
e Bozza metodologia f VItO
fwto ECOFYS ok Waide Strategic Ffficiency _é"%;:l;
SECQNPO STUDIO (Maggio 2_020) ¥ Waide Strategic Efficiency
i Mlglloramento metOdOIOgla x;ﬁes;?:a‘;ﬁ?;::xr:‘ulp\:f:::nrxhdeumnaﬂgﬂm“wh&mnﬁm
* Formato SRI e
e Guida all’implementazione S R SR -
e Studio dell’impatto economico % s 4 BT
» Comunicazione con gli stakeholder =
e Supporto ai policy maker | e =
s e HHE=|{r'
] i m—

https://smartreadinessindicator.eu/
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Come si valuta?

KEY FUNCTIONALITIES

\ _/
7

SRI

1. Capacita di risposta dell’edificio alle esigenze degli utenti;

2. Capacita di facilitare le azioni per la manutenzione e il

SMART READINESS funzionamento efficiente dell’edificio;

INDICATOR
3.Capacita di gestire i carichi adattandosi alle richieste della
rete (flessibilita).
'_@‘ Definizione della metodologia di calcolo entro il 31.12.2019

Recepimento della direttiva negli stati membri entro il 10.03.2020
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Procedura di valutazione dello SRI

3 LIVELLI DI ACCURATEZZA

A.

eurac research

Valutazione semplificata online: accessibile a tutti in poco tempo (15
minuti), limitata agli edifici residenziali;

. Valutazione per esperti: eseguita da certificatori esterni, piu

approfondita rispetto alla precedente (da poche ore ad alcuni giorni),
sia su edifici residenziali che non;

. Monitoraggio: eseguito in edifici esistenti direttamente dall’intelligenza

dei BACS (Building Automation and Control Systems), questo metodo
richiede un periodo di analisi piti lungo (per esempio un anno).

https://smartreadinessindicator.eu/
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Procedura di valutazione dello Smart Readiness Indicator
3 KEY
FUNCTIONALITIES

Maintenance & Health & Information to Energy flexibility
[ 7 CRITERI DI J st wellbeing occupant & storage

| M PATTO Heating

Domestic hot water

Cooling service B SERV'Z'
[ 9 DOMINI J e Functionality 0 [0] | Functionality 0 [o]

Lighting Eo s e .

Electrici : . = p ;
R Functionality 2 Functionality 2 [2 Functionality 2
Electric vehicles

Oynamic Envelope | LIVELLI FUNZIONALI nality 3 [3] | Functionality 3

Monitoring & Control
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Procedura di valutazione

DOMINI

Heating

Cooling

Domestic hot water

Controlled ventilation

Lighting

Dynamic building envelope

Electricity
generation

Electric vehicles charging

Monitoring and control

eurac research

SERVIZI

Occupancy control for indoor lighting

. Level 0: manual on/off switch

. Level 1: manual on/off switch + additional sweeping extinction signal
. Level 2: Automatic detection (auto on/dimmed or auto off)

L. Level 3: Automatic detection (manual on/dimmed or auto off)

Mood and time based control of lighting in buildings

—~ Level 0: manual on/off

. Level 1: Programmed control

L. Level 2: Automated or mobile triggered detection

Control artificial lighting power based on daylight levels

- Level 0: manual (central)
—— Level 1: manual (per room/zone)
— Level 2: Automatic switching

— Level 3: Automatic dimming

~ Level 4: scene-based light control

CRITERI DI IMPATTO

Energy savings

Maintenance & fault prediction

Comfort

Convenience

Information to occupant

Health & Well-Being

Energy Demand Flexibility
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Effetti dello Smart Readiness Indicator

» Sensibilizzazione dei proprietari degli edifici e
degli inquilini sul valore aggiunto provvisto
dal’automazione e dal controllo intelligente dei
sistemi dell’edificio;

* Incremento della consapevolezza degli utenti sui
risparmi in termini energetici attuabili grazie alle
tecnologie intelligenti;

e Sviluppo di innovazioni tecnologiche nel settore
degli edifici.

eurac research
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Indicatore e risultati

Sistema di pesatura in funzione del clima

SRI complessivo

100%

80%

B60%

40%

20%

0%

SRI
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SRI per dominio 79%
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SRI per impatto

Energy Flexibility for ~Comfort  Convenience Wellbeing and Maintenance information
savingson  the grid and health B fault to occupants
site storage prediction
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Applicazione SRI

Analysis of the Building Smart Readiness Indicator
Calculation: A Comparative Case-Study with Two
Panels of Experts

llaria Vigna, Roberta Pernetti, Giovanni Pernigotto and Andrea
Gasparella

eurac research

energies

an Open Access Journal by MOPI
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Il caso studio: NOI Tech Park

Input Information Available Options

Monofamigliare, Multifamigliare (dimensioni
Uso dell’edificio piccolo-medie), mulgifamigliari (grandi dimensioni),
ufficio, scuola, ospedale, altro.

Nord Europa, Sud Europa, Europa Ovest, Europa
Nord-Est, Europa Sud-Est

Area netta <200 m?; 200-500 m?; 500-1000 m?; 1000-10,000
e | : m2; 10,000-25,000 m?2; > 25,000 m?
Crets: Io CorrélID Stidtirol-Alto Aige Anno di costruzione < 1960; 1960-1990; 1990-2010; > 2010; not yet
constructed

Nuova costruzione - riqualificazione
Caratteristiche principali

Year of Net Floor | Heated Net | Heated : Energy

Mgﬁ'gl'fth Bolzano, 2017 Office  10,252m? 8509 m2?  50,168m® 0.26m=t  nZEB

Zona Climatica

eurac research 16



Metodologia di lavoro

DUE GRUPPI DI
LAVORO

DUE FASI DI
VALUTAZIONE

eurac research

* Gruppo A:ricercatori + supporto energy manager e
documentazione tecnica

e Gruppo B: ricercatori + provider sistema di
automazione e documentazione tecnica

e Fase 1: valutazione indipendente basata sulle fonti

a disposizione

e Fase 2: discussione e confronto per valutazione

congiunta

17


Presenter
Presentation Notes
The first team, expert group A, was composed by two researchers—the first and the second authors of the paper—interacting with the energy manager of the case study building. A workshop was organized by the researchers to analyze the smart ready service catalogue with the energy manager and together fill-in the Excel-based calculation tool. Based on a qualitative approach, the available services were selected in the triage process and the facility manager, given his high knowledge of the building, provided indications of the functionality levels scores for the applicable smart ready services for each domain, relying on the Building Management System (BMS). The desk meeting took approximately three hours.



Caratterizzazione dell’edificio

Expert Group A Expert Group B Joint Evaluation

. --------------------------1
Heating Thermal energy Storage present; noj
_ storage storage present i Storage present No storage present No storage present |
: I
LlCE A s £l Storage present Stgtrgrgaeggrsrseesnécﬁpol No storage present Storage Storage
I
Cooling Thermal energy Storage present; nol
_ storage storage present | Storage present No storage present No storage present

Ventilation Heat recovery Heat rercgcvoevrgéyno heat Heat recovery No heat recovery Heat recovery
Space heating  heating; not used forl Used for space heating Not u?\eeati?\r Space Not u?meeaticr)\r space
space heating |l g g i
I I
System sub-type Comg"'na?g g[[rr-‘\grater;l Combined air-water - - l
’ 0
0
0
0
|

Information

Movable shades,

Dynamic envelope screens or blinds

Present; not present Present Not present Not present
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Caratterizzazione dell’edificio

Functionality Levels

Smart Ready Services Step 1 Step 2

Expert Group A Expert Group B Joint Evaluation

Heat emission control 3 3 3
Control of distribution fluid temperature 1 2
Control of distribution pumps in networks 4 4
Intermittent control of emission and/or distribution 3 2
Thermal energy storage for building heating
Heating
Building pre-heating control
Heat generator control
Heat system control according to external signal

Sequencing of different heat generators

w N P NN PR, N W N

N N O N =
N N RN

T 1 11

Report information regarding heating system
performance

eurac research
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Caratterizzazione dell’edificio

Functionality Levels

Smart Ready Services Step 1 Step 2

Exper’EAGroup ExpertBGroup Joint Evaluation

Window solar shading control 0 0 0

Dynamic Window open/closed control combined with 2 0 0
envelope HVAC system

Reporting information regarding performance 1 0 1

eurac research

—
—
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Analisi dei risultati

SRI impatti

IMPACT SCORES
809 85% - 83%  83%
gy O- 70 %0 78% 79%—
74% 76%m= 7 o STEP 1
63% o
59% 569,
53% 4% N o,
| — 49% e GruppoA 667%
4% 7 = o, 43%
39% 41% —
7
28% 7 o
e GruppoB 53%
7%
Energy savings Flexibility for Comfort Convenience Wellbeing and Maintenance & Information to STEP 2
on site the grid and health tault prediction  occupants
storage

W Expert group A Expert groupB  [OStep 2 - Joint evaluation
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Implementazione nazionale

Gruppo di lavoro coordinato da ENEA

Osservazioni generali
e Reperibilita documentazione tecnica - figure di riferimento

e Gerarchia delle fonti

e Limitare spazio di interpretazione - linee guida
tecnologiche nazionali

e Rilevanza delle tecnologie - utilizzo/superficie/consumo

e Rappresentativita dei risultati e comparabilita

eurac research
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Presenter
Presentation Notes
Indicazioni per migliorare l’applicabilità:
Considering the starting phase of the evaluation, the first issue that can be pointed out was the problem to retrieve all the technical documentation needed as initial input for the detailed assessment of the case study. The complex nature of the building, in terms of equipment, stakeholders involved in the design and management, variety of functions and available technical building systems resulted in a lack of a unique reference person to interact for the data collection. Consequently, the analysis during step 1 highlighted that the source of information and its interpretation can highly affect the evaluation, based on one side on the technical suggestions of the energy manager (expert group A), and on the other side on the control schemes of the building automation (expert group B). The analysis of this paper demonstrates that the source of data has a significant impact on the accuracy of the evaluation. Therefore, the authors recognize the importance of defining a source hierarchy with the indication of the preferable figures to be involved in the data collection (e.g., designers, facility managers, smart system providers). Accordingly, there would be a unique source selection process by the assessors, reducing the uncertainties in the results. Looking at the results’ interpretation, the obtained impact scores for each criterion were more interesting to understand the smartness of the building rather than the whole SRI score. To support the proper interpretation of the results, it would be important to introduce a classification of the assessed score for each criterion, in order to enable the stakeholders in making decisions for improving the smartness level where it is more needed and convenient.
The current methodology enables the comparison only among buildings with similar smart ready technologies installed and with the same available domains. Therefore, the definition of performance benchmarks and targets for comparing the results of different buildings and different design variants seems a complex issue to be addressed. Nevertheless, having a clear statement of benchmarks and acceptable smartness level will ease the stakeholder interpretation of the results, and the relevance of the SRI at broad level. 
To increase the relevance of the results, the criteria need to be defined accurately and, although the SRI is based on a qualitative evaluation, each criterion should be associated with a measurable parameter that should be monitored and assessed during the building operation, enabling, as an additional effect, the comparison of the performances of smart buildings. For example, the criteria ‘Comfort’ and ‘Wellbeing and health’ could be misled by the final user. In this regard, the indication of physical quantities such as the number of hours of thermal discomfort and indicators of indoor air quality such as the CO2 concentration measured in sample rooms can clarify the result interpretation. Another example is the criterion ‘Convenience’ which, as currently defined, could not provide a clear message to the stakeholders. In addition to this case, the definition of indicators such as the yearly costs (including energy supply and maintenance costs) to be assessed during the building operation, represent an interesting information to be coupled with the SRI. 
The authors recognize that the Smart Readiness Indicator should mainly target the key stakeholders in future energy distribution systems, namely the grid operators, aggregators and energy prosumers. In this regard, the criterion ‘Energy flexibility and storage’ includes information that is becoming crucial for the energy supply. Therefore, the evaluation of the building smartness need to be associated with the assessment of energy flexibility, considered as the amount of energy that can be offered by the building to handle loads. On the one side, this information will support the grid operators and the energy aggregators to provide sustainable solutions for better controlling the fluctuations of energy demand. On the other side, according to the flexibility that a building can offer, it would be possible to provide cost-effective energy supply solutions following the availability of renewables and enabling to improve the cost-effectiveness for the energy consumers. Therefore, the authors propose to couple to the SRI a quantitative indicator on how much energy flexibility can be offered by the building, as a key information for the future energy system.






Implementazione nazionale

ES: Dominio comfort

 Inserimento di indicatori fisici - 200

parametri misurabili a6% o

gSOO

* Monitoraggio - quanto incide una — VS Fa

tecnologia  smart se  utilizzata i

correttamente? - o0
omrort

0

Jan Feb Mar Apr Mag Giu Lug Ago Set Ott Nov Dic

e Importanza della flessibilita — quantificazione flessibilita

e Utilizzatori SRI - operatori di rete, aggregatori — favorire le
Tecnologie che aumentano la flessibilita + certificazione di
flessibilita degli edifici

eurac research 23



Presenter
Presentation Notes

To increase the relevance of the results, the criteria need to be defined accurately and, although the SRI is based on a qualitative evaluation, each criterion should be associated with a measurable parameter that should be monitored and assessed during the building operation, enabling, as an additional effect, the comparison of the performances of smart buildings. For example, the criteria ‘Comfort’ and ‘Wellbeing and health’ could be misled by the final user. In this regard, the indication of physical quantities such as the number of hours of thermal discomfort and indicators of indoor air quality such as the CO2 concentration measured in sample rooms can clarify the result interpretation. 


Conclusioni

e Evidenziati aspetti applicativi SRI -
Direzione Direttive Europee — non solo
riduzione ma anche uso intelligente
dell’energia

e SRI indicatore  qualitativo  vs
quantitativo

e Bilancio tra risorse per calcolare e
misurare il livello di smartness e
flessibilita e accuratezza

* Implementazione a livello nazionale

NOI TechPark Bolzé_ho. Credits: NOI Spa
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Grazie per la
vostra attenzione!

Roberta Pernetti

Institute for Renewable Energy
Roberta.pernetti@eurac.edu

WwWwWw.eurac.edu

o [ [
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https://www.researchgate.net/institution/Eurac_Research/department/Institute_for_Renewable_Energy
https://it.linkedin.com/in/institute-for-renewable-energy-b6833660
https://twitter.com/EURACrenewables?lang=en
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