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* Building applied concepts/methodologies: NZEB, cost-optimal
 NZEB overview definitions
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highlights...

REfurbishment of the PUBLIC building stock towards nZEB

Co-funded by the Intelligent Energy Europe
R E B Programme of the European Union
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Article 9
Nearly zero-energy buildings

» by 31 December 2020, all new buildings are
s s e o nearly zero- energy buildings;

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

on the anergy parformance of building

Nearly zero energy buildings: achieving the EU 2020 target

=zemwzzs > draw up national plans for nZEB public sector
R leading example

* Interim target by 2015

* National definition for nZEB/NZEB
(including building retrofit towards NZEB
levels

6t International

Laura Aelenei Totire Building Physics

New Challenge of the Public Buildings: nZEB Findings from IEE RePublic ZEB Project 1T s 38851 Conference



OVERVIEW NZEB, nearlyZEB
DEFINITIONS
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reduce building energy demand
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| HOLLISTIC METHODOLOGY
(a) Reducing energy demands

(b) Energy generation
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NZEB DEFINITIONS - parameters

BALANCE
PERIOD

onthly, weekly

on site - non grid
connected

NetZEB BALANCE off site - grid connected

DEFINITION SSNA R green energy
single building
building cluster

conversion facto
static conversion
asymmetrical co
factors
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OVERVIEW DEFINITIONS

e Use renewable energy sources
RES-footprint available within the building’s
footprint.

« Use renewable energy sources

RES-on site available at the building site.

RES-off site e Use renewable energy sources
available off site to generate
energy on site.

RES-purchase green e Purchase off-site  renewable
energy sources.

Renewable Energy Supply option [Marszal et al. 2011]
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OVERVIEW DEFINITIONS

Net ZEB limited | Net ZEB primary l Net ZEB strategic ‘ Net ZEB carbon

HEATING HEATING HEATING HEATING
Balance boundary [ el ol v
COOLING COCLING COOLING COOLING
VENTILATION VENTILATION VENTILATION VENTILATICN
AUXILIARIES AUXILIARIES AUKILIARIES AUXILIARIES
BUILT-IN LIGHTING [only non| | BUILT-IN LIGHTING BUILT-IN LIGHTING BUILT-IN LIGHTING
residential buildings) PLUG LOADS PLUG LOADS PLUG LOADS
. M| PRIMARY ENERGY PRIMARY ENERGY Whichever metric desired CARBON EMISSION
Symmetry | SYMMETRIC SYMMETRIC SYMMETRIC or ASYMMETRIC SYMMETRIC or ASYMMETRIC
Time dependent STATIC OR QUASI-STATIC STATIC OR QUASI-STATIC STATIC OR QUASI-STATIC STATIC OR QUASI-STATIC
accounting
Energy efficiency NATIONAL/LOCAL ENERGY NATIONAL/LOCAL ENERGY ANY NATIONAL/LOCAL ENERGY | | ANY NATIONAL/LOCAL ENERGY
EFFICIENCY REQUIREMENTS EFFICIENCY REQUIREMENTS EFFICIENCY REQUIREMENTS EFFICIENCY REQUIREMENTS
ARE FULFILLED AREFULFILLED HAS TO BE FULFILLED HAS TO BE FULFILLED
Energy supply ON SITE GENERATION DRIVEN| | ONSITE GENERATION DRIVEN| [ ON/OFF SITE GENERATION ON SITE GENERATION DRIVEN
BY ON/OFF SITE SOURCES BY ON/OFF SITE SOURCES DRIVEN BY ON/OFF SITE BY ON/OFF SITE SOURCES
SOURCES
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building energy performance
(EN15316-1:2007)

delivered energy
(EN15603:2008)

exported energy
(EN15603:2008)

net delivered energy
(EN 15603:2008)

system boundary
(EN 15603:2008)

Related terms for definitions [Kurnitski et al. 2011]

Laura Aelenei

OVERVIEW DEFINITIONS

Calculated or measured amount of energy delivered
and exported actually used or estimated to meet the
needs associated with heating, cooling, ventilation,
domestic hot water, lighting and appliances.

Energy, expressed per energy carrier, supplied to the
technical building systems through the system
boundary, to satisfy the uses taken into account or to
produce electricity.

Energy, expressed per energy carrier, delivered by the
technical building systems through the system
boundary and used outside the system boundary.

Delivered minus exported energy, both expressed per
energy carrier. Net delivered energy values are
expressed separately for each energy carrier.

Boundary that includes within it all areas associated
with the building (both inside and outside of the
building) where energy is used or produced.
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Relﬂm_ZEB

REfurbishment of the PUBLIC building stock towards nZEB
March 2014 — August 2016

Coordination:
CTI (Italian Thermotechnical Committee Energy and Environment)
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REPUBLIC_ZEB OBJCETIVES

Public building stock state-of-the- 3

art <« WP2
n
(1]
2
7]
-_% Reference buildings definition
(o]
3 J
& “«—— WP3
Common framework & : /
methodology for nZEB public k\ /
buildings /\ //

Definition of “packages of
measures’” for the ref. of public
build. towards nZEB

Core
objectives

Improvement of the knowledge of
the involved cathegories

Definition of a bottom-up initiative
for acceleration of the
refurbishmenttowards nZEB-
public buildings

Accompanying
actions

LSpeci ic objectives
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‘Packages of measures” suited

for the refurbishment of the
public buildings

saAI}oalqo o1baje.n)s

Support and facilitate the link
between builders/public building
owners and ESCOs

Overcome the lacks of practical
experience and familiarity with
new and smart building
technologies

Acceptance of the “packages of
measures” as a reliable and low-
risk investment opportunity

6t International
Building Physics
Conference




Educational
Schools

Universities
High schools

Hotels and restaurants
Hotels

Other short-stay
accommodation buildings

Other types of energy
consuming buildings

civil and military airports

Rail stations, bus stations and
harbor

Cinemas, concert halls, opera
houses, theatres

Public Buildings

Health care facilities
Hospitals
Other care buildings
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(EUROSTAT)

Sport facilities

Wholesale and retail
trade service buildings
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ANALYSIS OF THE PUBLIC BUILDING STOCK

Impact assessment for preliminary
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NZEB DEFINITIONS APPLICATIONS
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BnZEB definition in place

OnZEB definition with Energy Demand Numerical |
. Indicator
Spain OnZER definition with RES Share Indicator
| | |
Slovenia ﬁ ] T
| — : nZEB energy indicators
Romania | |
! | i 240 | :
rorcoss! L. 3 — e
| | | = -.E- 2 55% — minvalue
Italy ] 2 3| 8 _/_ _\ — %RES
: | 00— =—F -5 —— 50%
| | | | = £ F = =
Hungary - 3 vz £
. £ € € B
| | - o =|% E 5
Greece _ ‘ 160 g =3 T
g 2 1 ‘ g -
= - - —
Macedonia ‘ E - ’ ‘
B £
! 120 = Z g
Croatia ﬁ: e g = % = - |
! 23 £ ¢ £ = 25%
| | | [ 'E g e B K = - E I
i * — ] =
Bulgaria 80 120 g ° E
@ —
‘ = I
« g . £ : =
40 1 — 10%
nZEB definition in place hgs °
Croatia Romania Slovenia Bulgaria ' Hungary

6t International

Laura Aelenei ,.'r'_l irno Building Physics
New Challenge of the Public Buildings: nZEB Findings from IEE RePublic ZEB Project o e Conference

60%

50%

40%

30%

20%

- 10%

- 0%



DRIVERS AND BARRIERS
TRANSFORMATION INTO NZEB
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nZEB definition is described in the legislation
N o | \ | No numerical indicator for energy demand of nZEBs
Energy cost saving
| | L ‘No indicator of share of RES concerning nZEBs
Lower dependence on energy suppliers [
\ [ :

No specifications of the boundary nZEB balance

Improved comfort

Requirements greatly vary locally within the country

Incentives and grants

—

Lack of financial instruments for renovation and nZE8

 Tax deductions

High initial costs of investments

Low interest loans

Long payback time of investments

Best practices related to building renovation

Limited technical skill in the decision process

Best practices related to renovation to nZt8 g |

Low number of demo renovation projects to nZEB

|
|
|

Demonstration nZEB projects

T p————_
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Lack of awareness concerning the economic benefits

Energy Performance Certification database

Uncertainties concerning the measurement and verification
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