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Energy Directive (2010) art.9: stimulate zero-
energy retrofit

Atrticle 9
Nearly zero-energy buildings

1. Member States shall ensure that:

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

(b) after 31 December 2018, new buildings occupied and
owned by public authorities are nearly zero-energy
buildings.

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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Energy efficiency is the first fuel, equivalent to 65% of
;8:?;) Fuel Consumption (International Energy Agency
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Analisi da cui partire (piu alcuni casi studio 4
da “SCUOLA?” e altri progetti EU in cui siamo
partner/coordinatori)
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a) Limit on the ENERGY NEEDS (fabbisogno di energia per riscaldamento,

raffrescamento, illuminazione):
Prescriptive approach = limit to the minimum performance components

U-values and g-values, installed power for lighting, specific fan power

b) COMFORT: limit for the thermal (and visual) discomfort using a LONG-
TERM DISCOMFORT INDEX. (e.g. LDP, suggeste by IEA)

c) Target for the TIME MATCH or MISMATCH BETWEEN BUILDING
ENERGY NEEDS AND ENERGY PRODUCTION FROM RENEWABLE
(e.g. LOAD-MATCHING INDEX):

d) Limit on the YEARLY NET PRIMARY ENERGY as defined in EN 15603

accompanied by balances over shorter periods e.g. month
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Energy

(from Cost-optimal methodology)

Terminology according to EN standards

energy need

I energy use

thermal energy
from RES used
on-site

energy needs for:
space heating,
space cooling,

hot water

Energy need for heating
or cooling: heat to be
delivered to or extracted
from a conditioned space
to maintain the intended
temperature conditions
during a given period of
time.
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losses
-

.

fuel energy uses for:
space heating,
hot water

system

I delivered energy I

fuel delivered
energy

electric energy uses
for:
space cooling,
lighting, ventilation,
auxiliary systems

system losses

Pon oW

electric delivered
energy

NEEDS and NET PRIMARY ENERGY

trans-
formation
losses

(net) primary
energy

electric energy
from RES used

An riba

primary energy
associated with energy
exported to the market
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Load match index

. —e— Load
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Electricity [kWh/m?]
o =N w h (9] [#)]

load match index [%]

0,75

Jioad,i = 5 X z min [ %:((:))] (7)

where g and I stands for generation and load, respectively; i stands
for energy carrier and t is the time interval used, e.g. hour, day or

month. N stands for the number of data samples, i.e. 12 for monthly
time interval and 8760 for hourly time interval, respectively. 025

Oannual B monthly @ daily B hourly
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Reduce thermal trasmittance of the envelope
and reduce “thermal bridges”

250

BERER

ol wi wb w
h o w o W

U external walls [W/(m?K)] 1,00 0,10
U roof [W/(m?K)] 0,90 0,10
U windows [W/(m?K)] 5,85 0,73

EUGUGLE
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Automated night natural ventilation

Go to the next time step
--------------------------------------------------- No Ventllation

Mechanical
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New Result Set - GROUNDFLOOR, 12 didattica divezzi
EnergyPlus Output 1 Jul - 31 Jul, Hourly Studer
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Smart Campus as Urban Open LAbs
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EnergyPlus Output

Temperature (°C)

Total fresh air (ac/h)
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New Result Set - GROUNDFLOOR, 12 didattica divezzi

1 Jul - 31 Jul, Hourly
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Y
Performance pre and post retrofit

Building Energy carrier Delivered energy Primary energy  Primary energy
condition kWh/(mZa) conversion kWh/(mZa)
factor
Existing building ~ Fuel (Natural gas)t  202.07 1.00 202.07 e Q >2.
(pre-retrofit) EUGUGLE
Electricity? 35.32 2.18 77.00
Post retrofit District heating? 36.82 0.8 29.46

(scenario C2)

Electricity? 4.35 2.18 9.48

(M Heating and production of domestic hot water
@ Lighting, laundry, kitchen, equipment, mechanical ventilation

Consommation f Production
Consommation / Production

Sc UL A

Smart Campus as Urban Open LAbs
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Ristrutturazioni a standard Passivhaus
con elementi di facciata prefabbricati
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Prefab Retrofit of Buildings 17 I_

Prefab retrofit

1950 2025 2050

New
buildings

Target Prefab Retrofit

Constructed floor area (million m?)
10 20 30 40 50 60 70

Mark Zimmermann, Empa Building Science & Technology, ECBCS Technical Day, Copenhagen, June 16, 2010
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COST/ENERGY ANALISYS ENTRA

Global Cost - 30 years [€/m2]

GLOBAL COST/PRIMARY ENERGY CLOUD N 2 E II
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Costo Globale (Global Cost):

contingencies)
—initial investment cost

—  disposal cost

— annual cost —

— operational cost

— running cost  [—

— maintenance cost

— replacement cost ——

professional fees (e.g. project design)
construction of assets

taxes (if applicable)

others (e.g. project

4444
. N

“«_ calculation _.*

S~
-

-
- -

_______

—  energycost [e-*-

— cyclical regulatory cost

[ |_ utilities

(except energy cost)

— taxes (if applicable)

— others

of a building element
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—— inspections
—— adjustments
—— cleaning
—— repair
consumable
items

periodic substitute investment
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: I
PREZZI DELL'ENERGIA : SCENARIO DI RIFERIEMTO

€0,22
Energia elettrica

coas T acistoa eERG cost-tool: economic

€05 —rreseeewi analysis of retrofit actions
$ €0,12 Eas inataio (most visited tool ON
$ cow \_::/ | www.build-up.eu )
: 0:05 2 et Biomassa legnosa
€0,04 Teleriscaldamento
€0,02 RISTRUTTURAZIONE UFFICI
s MILANO

2000 2010 2020 2030 2040 2050

Anni

UFFICI - MILANO - prezzi dell'energia di riferimento - anno zero: 2011
"analisi effettuata sull'intera nuvola di punti"
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Retrofit to Passivhaus standard can
be cost-effective if accurately planned

O
* Energy need <= 25 kWh/m.a \’) _
EnerPHiIt v7
« Total primal energy demand Certified
<= 120 kWh/m,a + ((QH - 15 kWh/(m,a)) * passive House Institute
1.2)

(where QH: energy need for heating)

» Airtightness n50 <= 1 vol/h (con target
value <= 0,6 vol/h)
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Illu_n_1i|_1azione naturale ed
artificiale

/r

Utilizzare tecniche per favorire la
penetrazione in profondita della
luce naturale

Installare illuminazione artificale ad
alta efficienza, e controlli

End-use Efficiency Research Group www.eerg.i
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Ridurre la domanda di energia meccanica (e ¢
dunque elettrica) per la movimentazione dei
fluidi

-

Utilizzare materiali a basse emissioni di sostanze ) | . g -
inquinanti in modo da ridurre la necessita di ‘ | ‘

| L ‘\- :
ventilazione dell’edificio secondo EN15251 e I w -

Progettare e realizzare impianti di distribuzione — fl )
L. C e . . . \ i !
dell’aria in modo da minimizzare le perdite di carico @ r
(tubi di diametro abbondante, ridurre al minimo le
curve a 90),

e installare ventilatori ad alta efficienza, in modo da
ottenere Specific Fan Power (SFP) minoridi 1,5 + 2
KW/(m3/s)

,‘4
3

Progettare e realizzare impianti di distribuzione di
acqua calda sanitaria e per riscaldamento in modo
da minimizzare le perdite di carico (tubi di diametro
abbondante, ridurre al minimo le curve a 90° )

Installare pompe di circolazione dell’acqua ad alta :
efficienza =L = > & ® % e

POLITECNICO DI MILANO
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Hearth to air heat exchanger
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Energy Efficiency first fuel in the world
(though “hidden’)

“IEA analysis has shown that energy efficiency is not just a hidden fuel but is also the “first fuel” in
the IEA’s largest economies. 2014 report shows that energy efficiency investments over the past
four decades have avoided more energy consumption than the total final consumption of the
European Union in 2011”. IEA Executive Director Maria van der Hoeven Enerqgy Efficiency Market
Report 2014.
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Energy efficiency Asia (excluding China EU United States
savings of 11 IEA China)
member countries
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Prof. Lorenzo Pagliano, PhD
Course of Advanced Building Physics - Master Course of Building Engineering

Director of eERG — end-use Efficiency Research Group www.eerg.polimi.it
Member of the Board of the European Council for an Energy Efficient

Economy, www.eceee.org
Director of Master RIDEF (Energy Efficiency, Renewables, Energy Economics and

Policy) www.ridef.it

More details on www.eerg.it -~ /S C U@L A

Smart Campus as Urban Open LAbs

Co-funded by the Intelligent Energy Europe
ﬂENEVV gCHOOL Programme of the European Union

<@5

< >>
European
SEVENTH FRAMEWORK Commlss:on

My personal contribution:
- No airplane travel in the last 12 years (and | have been responsible of 20 EU research

projects): | travel by train in EU and web-conference with colleagues of other continents

- No car: | use public transport (with help of e.g. citymapper, transit or moovit apps for metro
and bus connection, and http://www.bahn.com/i/view/ITA/it/about/orari-prenotazioni.shtml
for train connections all over Europe), bike (with help of e.g. bikecitizens app for finding low
traffic, bike-friendly routes and be guided by voice), walking
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