end-use Efficiency Research Group

PX Ay

A |POLITECNICO DI MILANO

| target nZEB per gli edifici esistenti

Prof. L. Pagliano, Direttore di end-use Efficiency Research Group
Ing. M. Pietrobon, eERG
Ing. R. Armani, eERG

Milano 10.12.14
End-use Efficiency Research Group Awww.eerg.it POLITECNICO DI MILANO

Study: Towards nearly zero-energy buildings
Definition of common principles under the
EPBD, 2013, Report to EU DG Energy

| European Commission ‘

| Project board: Ecofys, Politecnico di Milano, University of Wuppertal | E N I RA
input from task 2 to 3b (evaluation procedure)

input from task 1.c to 3.a (definition nZEBs) input from task 3.a to 4 {data, cost curves etc.)

Task 1 Task 2 Task 3 Task 4
(Univ. of Wuppertal) (Ecofys) (Politecnico di Milano) (Ecofys)

Disponibile su

Input from task 4 to task 3 (cost information etc.)

[ i | e e, s s .| www.eerg. it
¢ ERG g% I ECOFYS

e e Efficrency Research Oroup vuv)
Crte vt ik s o

i T hsele responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union
Neither the EACI nor the European Commission are responsible for any use that may be made of the information contained therein.o

End-use Efficiency Research Group Awww.eerg.it POLITECNICO DI MILANO

17.12.2014



EPBD: NZEB per edifici NUOVI e 3
RISTRUTTURAZIONI

Article 9
Nearly zero-energy buildings
1. Member States shall ensure that:

(a) by 31 December 2020, all new buildings are nearly zero-
energy buildings; and

2. Member States shall furthermore, following the leading
example of the public sector, develop policies and take
measures such as the setting of targets in order to stimulate
the transformation of buildings that are refurbished into nearly
zero-energy buildings, and inform the Commission thereof in
their national plans referred to in paragraph 1.
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NOMENCLATURA in EPBD e EN standards
Fabbisogno di energia utile (energy needs / use)
Energiia erogata (delivered energy)
Energia primaria (primary energy)
FABBISOGNO DI ENERGIA ENERGIA ENERGIA
TERMICA (UTILE) E EROGATA PRIMARIA
(ENERGY NEED) o (DELIVERED PRIMARY
Impianti: = ENERGY) - Estrazione NERGY)
- di riscaldamento | - Generazione
- di acqua calda = | - Elettricita - Trasformazione | - Olio combustibile
- di illuminazione | 4 - Olio combustibile | - Distribuzione - Gas naturale
- di ventilazione = -Gas - Uranio
S - Teleriscaldamento - Legno
- Legno - Sole

Utilizzi: Perdite ENERGIE Perdite
- Riscaldamento RINNOVABILI
- Acqua calda sanitaria sul sito Coefficienti di

- llluminazione
- Elettrodomestici
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energia primaria
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ENERGIA PRIMARIA NETTA 5

8.3.2 Primary energy

Primary energy is calculated from the delivered and exported energy for each energy carrier:
Ep = Z(Edelli fP‘del,f)‘ Z (Eaxp.; fP‘exp,f)

where

Egq,; is the delivered energy for energy carrier i;

E

exp,i is the exported energy for energy carrier i,

Jp.del,iS the primary energy factor for the delivered energy carrier #;

Jr.exp,: 1S the primary energy factor for the exported energy carrier i.

el 1

UNI EN 15603:2006 L l

\.._ ,[ Weighting system ]

[kWh, CO,, etc.]

weighted demand };“’7\ weighted supply
(O L

Net ZEB balance
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2. ‘nearly zero-energy building’ means a building that has a
very high energy performance, as determined in accordance
with Annex L The nearly zero or very low amount of
energy required should be covered to a very significant
extent by energy from renewable sources, including
energy from renewable sources produced on-site or nearby;

4. ‘energy performance of a building' means the calculated or
measured amount of energy needed to meet the energy
demand associated with a typical use of the building
which includes, inter alia, energy used for heating, Buildings have an impact on long-term energy
cooling, ventilation, hot water and lighting; consumption. Given the long renovation cycle for

existing buildings, new, and existing buildings that are
subject to major renovation, should therefore meet
minimum energy performance requirements adapted to
the local climate. As the application of alternative energy
supply systems is not generally explored to its full
potential, alternative energy supply systems should be
considered for new buildings, regardless of their size,
— S pursuant to the principle of first ensuring that energy
the cost of electricity and disrupting the energy needs for heating and cooling are reduced to cost-
balance. Priority should be given to strategies which optimal levels.
enhance the thermal performance of buildings during
the summer period. To that end, there should be focus
on measures which avoid overheating, such as shading
and _sufficient thermal capacity in the building
construction, and further development and application
of passive cooling techniques, primarily those that
improve indoor climatic conditions and the micro-
climate around buildings.
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Energy supply

4 DELLE POSSIBILI DEFINIZIONI DI
EDIFICIO A ENERGIA ZERO - NZEB NZE-

(International Energy Agency) MLGAZIGHEN
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Net ZEB primary (|l Net ZEB strategic [l Net ZEB carbon

HEATING HEATING HEATING HEATING
DHW DHW DHW DHW
COOLING CO0LING CO0LING COOLING
VENTILATION VENTILATION VENTILATION VENTILATION
AUKILIARIES . PTTTTT = —
BUILT-INLIGHTING (onlynon| || [BUILTIN LIGHTING BUILT-INLIGHTING BUIT-NLIGHTING
residential buildings) PLUG LOADS PLUG LOADS PLUGLOADS
PRIMARY ENEREY ‘ Whichever metric desired CARSCN EMISSION

‘ SYMMETRIC ‘ |stErmcDrmMMEmlc I
STATIC OR QUASI-STATIC STATIC OR QUASI-STATIC STATIC OR QUASI-STATIC STATIC OR QUASHSTATIC
NATIONAL/LOCAL ENERGY NATIONAL/LOCAL ENERGY ANYNATIONAL/LOCALENERGY | | ANY NATIONAL/LOCAL ENERGY
EFFICIENCY REQUIREMENTS | | EFFICIENCYREQUIREMENTS | | EFFICIENCYREQUIREMENTS EFFICIENCY REQUIREMENTS
AREFULFILLED ARE FULFILLED HASTO BE FULFILLED HASTO BE FULFILLED
ONSITEGENERATION DRIVEN| | ONSIEGeNERaTION DRIVEN] | [ ONJOFF SITE GENERATION ONSITE GENERATION DRIVEN
&Y ONJOFF SITE SOURCES BY ON/OFF SITE SOURCES DRIVEN BY ON/OFFSITE Y ONJOFF SITE SOURCES

SOURCES
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~@-—Nursery "Die Sprosslinge”, DE
—&—Kleehauser, DE
—&—EnergyFlexHouse, DK
~&-—ValaGard, SE
—e—Glasbruket, SE

—e—Circe, SP

Net ZEB carbon

~&—Primary School Hohen Neuendorf, DE

Net ZEB limited

[kWhpe/m?y]

160

[kgCO2eq/m?y]

Net ZEB carbon

VALUTAZIONE DI 7 EDIFICI
SECONDO LE 4 DIVERSE DEFINIZIONI

Net ZEB limited

Netz ‘}egic Net ZEB strategic

Net ZEB primary
[kWhpe/m®y]

Net ZEB primary
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FLUSSO DI LAVORO

Raccolta dati

Calcoliin

Calcolo delle prestazioni INVERT

energetiche e dei costi globali

Selezione
degli edifici

RISULTATI: scenari di mercato nelle
ristrutturazioni e risparmi di energia raggiungibili

| . wnentanze e

‘e ENTRA

o Effcioncy Aestarch Grous.

FLUSSO DI LAVORO — NZEl]

1) Definizione di 4 modelli di edificio tipici che differiscono per
destinazione d 6 uesnwodo di utilizzo:

A Casa monofamiliare

A Edificio plurifamiliare (Condominio)

A Edificio per uffici

A Scuola

2) Ogni edificio & stato caratterizzato in modo da rappresentare il parco

edilizio esistente con particolare attenzione alle soluzioni degli anni &0-

@0. Nello specifico sono state definite le seguenti peculiarita:

A Geometria (estensione, forma, numero di piani, rapporto tra superfici
trasparenti e superfici opache proprie d e involdicro)

A Caratteristiche prestazionali (termiche) d e ihvbldcro opaco e
trasparente

A Caratteristiche prestazionali (termiche ed elettriche) degli impianti
per il condizionamento ambientale
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% ENTRA

e Effcioncy Aestarch Grous.

EDIFICI DI RIFERIMENTO "@5“" NZE-

Casa Monofamiliare 400 m3 Condominio 2 500 m3

-

Uffici 7 200 m3 Scuola 12 200 m3

_ENTRA
NZE[ig

3) Definizione di pacchetti di interventi edilizi in grado di migliorare la
prestazione energetica d el | 6 e dNellb i speciico sono stati
combinate piu tipologie di intervento aventi diversi gradi di efficienza sui
seguenti componenti :

A INVOLUCRO OPACO (Trasmittanza)

A INVOLUCRO TRASPARENTE (Trasmittanza, Fattore di
trasmissione solare, tenutaa | | 6 ar i a)

A SISTEMI DI SCHERMATURA SOLARE

A VENTILAZIONE NATURALE NOTTURNA ESTIVA DEGLI
AMBIENTI

A IMPIANTI MECCANICI PER LA CLIMATIZZAZIONE INVERNALE,
ESTIVA E PRODUZIONE DI ACQUA CALDA SANITARIA

A IMPIANTI DI ILLUMINAZIONE (solo in uffici e scuole)

A INTEGRAZIONE CON FONTI RINNOVABILI TERMICHE ED
ELETTRICHE.
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. ENTRA
FLUSSO DI LAVORO = NZE[g

4) Quantificazione dei costi necessari alla realizzazione degli interventi

di efficienza in caso di ristrutturazione d e | | 6 e=ctriedzibne diaino
specifico database. Rimangono escluse tutti le voci di costo relative agli
interventi che non incidono sulla prestazione energeticad e | | 6 eed i f
le esternalitd  positive (riduzione inquinamento ambientale,
depauperamento risorse, effetti su occupazione e sicurezza di
approvvigionamento)

5) Calcolo delle prestazioni energetiche d e | | 6 e(lBabbisognoi db
energia termica- energy need) tramite un approccio dinamico per ogni
regione climatica di riferimento: per| 6 | Mikhoie&oma.

6) Calcolo della domanda di energia primaria annua netta.

7) Quantificazione del costo globale del ciclo di vita per ciascuna
soluzione/intervento analizzato (Valore attualizzato al | 6 adin o
ristrutturazione considerando un periodo di calcolo di 30 anni)

www.entranze.eu
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COSTO GLOBALE

professional fees (e.g. project design)

construction of assets ) ,--""e;;;;"n.\

taxes (if applicable) 7=+, energy performance }
others (e.g. project S ’

contingencies) H

initial investment cost i

'

L

)
cyclical regulatory cost

operational cost utilities
(except energy cost)

disposal cost

annual cost

I running cost

taxes (if applicable)
others

maintenance cost . .
inspections

adjustments
cleaning
repair
consumable
ms

itel
periodic substitute investment

| replacement cost of a building element
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RISULTATI : ANALISI DI c ERG

COSTO GLOBALE vs ENERGIA PRIMARIA e ENTRA

GLOBAL COST/PRIMARY ENERGY CLOUD
base refurbishment
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and auxiliary systems [kWh/m2/year]

BERLIN (DE)-Residential-2011-Fi I-Standard private-Energy
® Base refurbishment level

—a— Cost Optimal Zone

- - — Encouraged target of Primary Energy (+ 15%)
Il base refurbishment level ( BRL ) corrisponde nell 6dadozione di un
volte a ripristinare (con | e stesse tecnologie dell
motivi estetici, di perdita di funzionalita o di sicurezza. Lo stesso approccio & stato applicato ai componenti del
sistema impiantistico ,sostituiti con pari tecnologia ma con caratteristiche ed efficienze proprie delle tecnoloaie
presenti sul mercato odierno.

Co-funded by the Inteligent Energy Europe.
Programme of the European Union
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RISULTATI : ANALISI DI
COSTO GLOBALE vs ENERGIA PRIMARIA

ENERGIA PRIMARIA NETTA/ COSTI GLOBALI - MILANO
Casa Monofamiliare Edificio Plurifamiliare
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YEARLY BALANCE FOR NZEB. PARIS SINGLE E g
FAMILY HOUSE AND OFFICE :

Paris - SingleHouse - New Building - 2010
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Figure 99. Indication of the share of solar renewable sources (photovoltaic and solar thermal) relative
to the building variants within the benchmark area.

« Horizontal axis: primary energy without on-site solar plant (PV, solar thermal)
« Vertical axis: credit for annual on-site solar generation (same PEF as for delivered energy)
« vertical distance to diagonal line: (positive/negative) distance to net zero primary energy
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