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EYPOMAIKH & EONIKH NOMOOGEZIA

Mérpa yia 1n ueiwan g EVEPYEIQKNS KATAVAAWDNS TWV KTIpIwV 'E

- European Directive 2002/91/EC EPBD - Energy Performance of Buildings N366 pos
- European Directive 2010/31/EU EPBD recas - Evepyeiakn amédoon Kripiwv
= Kripia e axedov undevikn KaravaAwan evEpyelac N.4122/2013

> Al new buildings must be nearly zero energy buildings afte ® © 2/2020, while new public buildings after 31/12/2018
» Major building renovations (25% of building value or surface) should meet minimum energy performance standards, while national
policies and specific measures should stimulate the transformation of refurbished buildings into nearly zero energy buildings
»  Cost-optimal levels, minimizing the building’s lifecycle cost
> Introduce minimum energy use requirements for all HVAC systems
—

B8 curopean Direcive 2018/244EU NEA EPBD (20 pirjveg yia evappovion...5/2020) == £

| v" Stronger long term renovation strategies for Member States, aiming at decarbonisation by 2050 and
W 7 witha solid financial component.
\ v A Smart Readiness Indicator for buildings.

v' Targeted support to e-mobility infrastructure deployment in buildings' car parks.

v" Enhanced transparency of national building energy performance calculation methodologies.

v Reinforcement of building automation: additional requirements on room temperature level controls,

building automation and controls and enhanced consideration of typical operating conditions.
=

- European Directive 2009/28/EC Promotion of RES N_;;S MR

Reach 20% from RES in gross final energy consumption by 2020. Increase each country share by 5.5% from 2005 levels, with remaining'
increase calculated on the basis of per capita GDP (e.g. 10% in Malta up to 49% in Sweden).

BB curopean Directive 2012/27/EU EED - Energy Efficiency Directive (EED) . s342llots
covers several related directives that are either amended (i.e. Directives 2009/125/EC and 2010/30/EU) and repealed (i.e. Directives 2004/8/EC
and 2006/32/EC). Establishes a common framework of measures for the promotion of energy efficiency (transposition into national legislation by
~ . June 2014 ). Establish specific obligations schemes and policies to improve energy efficiency in all end-uses, ensure a 3% annual renovation rate
Zﬁ 8

of public buildings and a long-term national strategy for building renovation, inform and empower consumers. __§7 3
o




EPBD & KENAK

=
- European Directive 2010/31/EU EPBD recast m%m
» Cost-optimal levels, minimizing the building’s lifecycle cost :

» OIKOVOMIKO-TEXVIKA BEATIOTEG EAAXICTES ATTAITHOEIG YIO VEA & PICIKA
avakaivi(OpJeEva KTipia

EU countries' 2013 cost-optimal reports, Part 1

S
Attachment
&
I| =e_cost-aptimal_2013_main_report_et. ziy ®1
prrsrrEEAerEr. = ,,,2017 v AVGBE(bpncn
s_cast-optimal_2013_en.zi KENAK, TOTEE EU countries' 2018 cost-optimal reports
o201 = 2018
TSI Attachment
l ] I pdf
de.7% ] | | n.pdr
Pg_c ! { ol o
¢ g { {-apt df
0 1 timal_d
] 00T L

https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings



https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings
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2 Baoika Bijpara

1. OAOKAHPOMENOZ ZXEAIAMOZ & MEAETH KTIPIOY

o) KatdAAnAn xwpoBéTnon & TTPocavaToAIoHOG (LEYIOTN AGIOTTOINCN TWV TOTTIKWYVY KAIMATIKWV
ouvenkwv), B) Alapépewon trepIBdAAovTa XwpPou (BEATIWON TOU JIKPOKAIMATOG), Y) ZXESIAOHOG Kal
XWPoBETNON AVOIYUATWY avd TTPOCAVATOAICUS avaAoya PE TIG ATTAITAOEIS NAIAOUOU, QUOIKOU QWTIOUOU
Kal agpIoPoU, 8) XwpoBETnon Twv AsiIToupyliwyv avaloya PJE T XPAON Kal TIG ATTAITHOEIS AVEONG
(BEPMIKEG, QUOIKOU AEPIOUOU KAl QWTIONOU), €) Evowpdarwon TouAdyioTov evog MabnTtikou HAlakou
2uoTAuaTog (Guecou nAIaKou KEpdoug (VOTIa avoiypara), Toixog pagag, Toixog Trombe, nAiakég
XWwpogs (6eppoknTTIo) K.a., oT) HAloTrpooTacia kard Tnv Bepivr) TEPiodo, §) 'Evragn TEXVIKWYV QUOIKOU
agpIoPoU, n) E§ac@daAion oTrTIKAG Aveong JE TEXVIKEG & CUCTAMATA QUOIKOU QWTICHOU

2. KTIPIAKO KEAY®OX

a) Ta véa A pIdIkG avokaiviopeva KTipia dI00ETouV BEpUOPOVWUEVA EEWTEPIKA DOMNIKA OTOIXEIA KAl TTANPOUV TIG
VEEG TINEG TOU MEYIOTOU ETTITPETTOUEVOU 2uvTeAeoT OepotrepatdTnTag (U) yia VEA & UQICTAUEVA
KTipia, ) NG TINEG HEYIOTOU ETTITPETTOUEVOU HEOOU OUVTEAEDTH BgppotrepaToOTNTAg UM TOU
eceTaldpevou vEou 1 PICIKA avakaIviCOUEVOU KTIpiou yia TIG 4 KAIPATIKES (wveGg, B) MNMpoooxr oTIC BEPUOYEQPUPES

3. HHM ErKATAXITAZEIZ

a) KKM (trapoxr vwtrou aépa = 60%) diabétouv avakTnon Bepudrntag (touldxiotov 50%), B) OAa Ta
dikTua Siavopng & agpaywyoi KAIaTiopou diabétouv KaAR Bgpuopdvwon (OWK=19mm, ZNX=13mm Kai
AK 230mm, pe A=0,040 W/m.K oTtoug 20°C), y) Ta diktua diavoung diaBéTouv cUOTNHO AVTICTAOUIONG
(K&GAUWN pePIKWV opTiwy), 8) ETTavakukAogopia ZNX pe pubuion oTpo@wVv KUKAo@opnTA (Baoel {\Tnong),
€) KaAuwn 60% yia ZNX arré nAioBgpuikd cuotripata () ammé AlMNE, ZHO A A.0.), oT) NevIKOG @wTIoNdG O€
KTipla TpITOyEVH Topéa pe ammddoan >60 lumen/W. ‘EAeyXog pE XwPIoTOUG SIAKOTITEC YIa ETTIQAVEIQ >15m?2,
duvatdtnTa ofBéong 50% AapTrmipwy o€ xwpoug pe G.P., {) Autovopia Béppavong & Yugng Kai
OepuIdouEéTPNON OE TTEPITITWOEIS KATAVOUNAGS datravwy. OgpuooTaTIKOG EAEYX0G TNG ava Beppikr dwvn
KTIpiou, n) Avnoweulon dgpyou 10X00¢ (2.1. =2 0,95) o€ KTipIa TOU TPITOYEVH TOUEQ
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National plans
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https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings/nearly-zero-energy-buildings
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¥ EPBD 844/2018

G|
@ EwdayeL auotnpOTEPEG LOKPOTPOBECUEG OTPATNYLKEG OVAKOLIVLOTG TOU KTLOLAKOU
anoBparocg (arrd to Apdpo 4 tou EED), e 0TOXO TN LELWON TWV EKTTOUTIWV AVOPOKO EWC
10 2050, pe KaAUTEPA XPNUOTOOLKOVORLKA EPYOAELO KOL TIPOWOEL TIC OLKOVOULLKAL
atOSOTIKEG AVAKOLVIOELG KTLPLWV

(@f AMtAOUOTEVEL TIC EMIOEWPNOELC cuOoTNUATWY B€puavonc (amd 20kW og 70 kW) &
KAlpatiopoU (oo 20kW og 70 kW) kot EVIOXUEL TIC SLATAEELC yLa TOUC OWUTOUOTLOUOUC (TTY
UTTOXPEWTLKN EYKATAOTAOCN AVEEAPTNTOU TEPUOOTATIKOU EAEYXOU XWPWYV, EYKATAOTAON
OUCTNUATWY QUTOUATIOUOU Kol EAEYXOU KTIpiwv UEXPL To 2025 o€ ueyala ktiplo
TPLTOYEVN TOUEQ, ...)

(@“‘ Elodyel tn xprnon Twv dwafatnpiwv avakaiviong Ktpiwv (Building Renovation Passports)

@ KaBiepwvel tov deiktn eudpuolg etouotntag KTpiwv (Smart Readiness Indicator ) yla va

- mpooapuolouv tn AsLtoupyla TOUG OTLC AVAYKEG TWV eVoikwy Pe tnv xprion ICT kot VEwvV
TEXVOAOYLWV

@,. Mpow0Oei tnv nAektpokivnon (e-mobility) pe tnv npoPAsdn xwpwv otabuevonc &
~ onueiwv emavadopTiong NAEKTPLKWV OXNUATWV

@ Eloayel avénuévec anattioelg yia ta dedopéva (cuAoyn, dtaBson, avaiuvon,
~ eKMETAAAEUON)

@ BeAtiwvel tnv dtadavera twv eBvikwv pebodoroyLwv UtoOAoOYLoHoU TNE EVEPYELAKNC
~amodoonc Twv KTplwv, mpowOel tnv xprion Twv Eupwnaikwv npotinwv 8




EPBD 844/2018

3) To apdpo 6 avukadiotatar and Tto akOAouUDo KEeipeVo:

“Apipo 6
[ Nea ktipia ]

1. Ta kpam) pé\n pepivolv WOTE TA VEA KTIPIA Va TAIPOUV TG EAAYIOTEG AMITI|OEIC EVEPYEIAKT)G AMOOOGT|G TOU
kadopilovtal cUp@uva pe To apipo 4.

Y1 1) TERVIKI),
mepPPAANOVTIKT) Kat OIKOVOMIKT) GKOTIHOTI|TA €YKATACTAOTG EVAAAUKTIK@V GUOTIHATOY UYNAG anddoong,| epocov eiva

[ o X
OlUUcOTHU. 7,

4) Tto apipo 7, 1o mMEPMTO €dAPIO avtiKadioTatal and To akOAOUDO KeipEvo:

“Ocov_agopd Ta [KTipld_ToU _UQIoTAVIAL avAKIVION HEYAANG KAIHAKAC) Ta Kpath HeN) evdappuvouv Tal_eval\aktika |
[ovotuata vwnAng anodoong otov fadpd moU aUTO Eival TEYVIKA, AEITOUPYIKA Kl OIKOVOLIKA EQIKTO, KAl AVTIHETOTILOUV

Ta Qyupata 6 [ONUIoUpYIaS UVIEIVGV KAILATIKOY GUVONKGY €0WTEPIKOU YWPou, | T)¢ [mupacgieiag |kat Twv Kivdivey mou
ouvOgoVTaL pE TNV £vTOVI) [OEIOHIKT) OPaGTI|PIOTITC)».




LEVEL(s) — Asikteg Enidoonc
el % Building Sustainability Performance

» 1: Greenhouse Gas Emissions along a Building’s Life Cycle
o Indicators: use stage energy performance, life cycle Global
Warming Potential

» 2: Resource Efficient & Circular Material Life Cycles

o Indicators: Building bill of materials, Life span, adaptability Levells)
and deconstruction, construction and demolition waste =" 4d| B ™

: Efficient Use of Water Resources http://ec.europa.eu/environment/eussd/buildings.htm
Indicators: use stage water consumption

3
o
4: Healthy & Comfortable Spaces

o Indicators: indoor air quality, time outside of thermal comfort range
5

o

6

o)

: Adaptation & Resilience to Climate Change
Life cycle tools: scenarios for projected future climatic conditions

: Optimised Life Cycle Cost & Value
Indicators: life cycle costs, value creation and risk factors

Overarching assessment tool: Cradle to Cradle Life Cycle Assessment (LCA)
10



Evepyeiakn Amodoon Kripiwv

KANONIZMO
e ENEPFEIAKH:
ANOAOZHZ

- European Directive 2018/844 KTHPION

(K.Ev.AK.) &

EPBD (Energy Performance of Buildings Directive) o 28

Energy performance certification of buildings Evepyelakn EmBswpnon Ktiplwv kot
Inspection of Heating & Air-conditioning systems Juotnuatwy Ogppavong & KAwpatiopou
Analysis & documentation Evepyelakec MeAETEC

EPC MEA
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ESoikovounon Evépyelag

=y
- European Directive 2012/27 N.4342/3015
. : L N.4409/2016
EED (Enery Efficiency Directive) Y. Amégpoaon 178679/2017 ®EK B/2337/10.07.2017
Building Energy Audit Evepyelako¢ EAeyxoc Ktipiwv
Energy Management Systems Yuotnua Evepyelakng Altaxeiplong

Emtitevén oOUYKEKPLUEVWV OTOXWV
££OLKOVOMNGNG EVEPYELOLC

v' Blopnyavio
v' Metadopéc

v Ktipla
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Energy effi y first: C ' { agreement on energy
efficiency
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15850002

Brwnseis, 19 June 2018
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today 0 feom the C the and the Cewncil,
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ENERGY AUDITS - ENEPIrEIAKOI EAEIXOIl
» I1SO Energy Audits

Requirements with guidance for use to support an energy review and
facilitate monitoring, measurement and analysis as described in EnMS or
used independently

Carry out an energy audit in relation to energy performance; applicable
to all types of organizations, all forms of energy and energy use

Energy Management Systems (EnMS) — Requirements
with guidance for use

o Specify the principles of carrying out energy audits, requirements for
the common processes during energy audits (three types of energy
audits according to the level of detail involved), and deliverables

o Use appropriate measurements & observations of energy use &
energy efficiency

o Audit outputs include information on current use & performance and
they provide ranked recommendations for improvement in terms of
energy performance & financial benefits

13


https://www.iso.org/iso-50001-energy-management.html
https://www.iso.org/standard/60088.html

ENERGY AUDITS - ENEPIrEIAKOI EAErXol

» EN Energy Audits

Part-1: General aspects common to all energy audits. Specify the requirements,
common methodology and deliverables

An energy audit is a systematic inspection and analysis of energy use and energy
consumption of a site, building, system or organization with the objective of identifying
energy flows and the potential for energy efficiency improvements and reporting them

EN 16247:2012. Energy audits - Part 1: General

Similar definitions and application as 1ISO 50002 requirements; Part 2: Buildings; Part 3: Processes;

. . . . . Part4:.Transport; Part 5: Competence of energy
Define the attributes of a good quality energy audit, requirements and corresponeifyg: érssels: furopean Committee for
obligations within the energy auditing process https://standards.cen.eu

Part-2: Specific requirements, methodology and deliverables of an energy audit

in a building or group of buildings, excluding individual dwellings & single family
houses

O
O

Minor differences between EN16247 & I1SO 50002 regarding the requirements

Might be independent from EPBD. Building energy audits in some EU countries (e.g.
France, Germany) have to meet the EN16247 standard, while others can comply with
any international or European standard (e.g. Sweden) 16247

14


https://standards.cen.eu/

MPOTYMNA & TEXNIKEZ OAHIEZ ASHRAE
> ASHRAE Audits

Most well established & recognized schemes around the world, along with DRy Audits
best practices for performing data analysis

Level 0: Preliminary Energy Use Analysis. Collect & analyze monthly utility bills,
utility rates, peak power demand, determine gross conditioned floor area,
calculate EUI. Benchmark against similar buildings or against the building’s own

past performance (annual or monthly basis) oy Atxts, Sacond Ediion

www.ashrae.org

Level 1: Walk-Through Survey. Similar to ISO 50002 Type 1 audit. Perform a short on-site building visit.
Provide high-level overview & preliminary assessment of ECMs, focusing on no-cost & short payback
measures. Output includes an analysis & identification of monthly energy use patterns, suggestions for
possible causes; total energy & demand cost for different energy carriers; preliminary energy use
breakdown; list of recommendations with initial cost analysis

Level 2: Energy Survey & Analysis. Similar to ISO 50002 Type 2 audit. Perform a more detailed building
survey, energy analysis, installation cost & cost savings, detailed recommendations on changes to
operation & maintenance procedures. Calculations with simple tools or building simulations. Sufficient for
most buildings & potential ECMs

Level 3: Detailed Analysis of Capital Intensive Modifications. Collect additional field data, make rigorous
engineering & economic analysis. Detailed project cost & savings calculations to make major capital
investment decisions. May require additional testing & monitoring to determine feasibility of ECMs; Use
high accuracy simulations; ECMs supported with schematics


https://www.ashrae.org/technical-resources/bookstore/procedures-for-commercial-building-energy-audits

MPOTYNA & TEXNIKEZ OAHINEZ ASHRAE

ASHRAE )

~ Minimum Code Requirements

» Std 90.1 Energy Standard for Buildings Except Low-Rise Residential

Practical, technically feasible and cost-effective minimum energy efficiency
requirements for design and construction and a plan for operation & maintenance,

Energy Standard

for new buildings & their systems, new portions of buildings & their systems, and new . P e
idential Buildin

systems & equipment in existing buildings; and utilization of on-site renewables i “‘1-5’

> Building envelope > Heating, Ventilating & Air-conditioning =~

» Service water heating » Power —

» Lighting » Other equipment

» Energy cost budget method .
(ost-Effectivg

https://www.ashrae.org/technical-resources/bookstore/standard-90-1

» Std 90.2 Energy-Efficient Design of Low-Rise Residential

Similar for new residential dwelling units and their systems and where explicitly
specified, new portions of residential dwelling units and their systems and new
systems and equipment in existing dwelling units

» Building envelope » Heating equipment, systems

» Air-conditioning equipment, systems » DHW heating equipment, systems
» Provisions for overall building design alternatives and trade-offs

EAeu¥epn avayvwon oto
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards 16



https://www.ashrae.org/technical-resources/bookstore/standard-90-1
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards

MPOTYTMA & TEXNIKEZ OAHTIIEZ ASHRAE
ofnc Std 189.1

» High-performance green buildings, balancing energy efficiency,
environmental responsibility, resource efficiency, occupant comfort,

community sensitivity

v" From site selection & sustainability to recycling
v" Serves as benchmark for sustainable green buildings
v" Jurisdictional compliance option — IgCC

Int. Green Construction Code
ASHRAE Std 189.1 & IgCC

standard 189.1 Bullding Blocks

Make 'sustainable’ design 'doable’

https://www.ashrae.org/technical-resources/bookstore/standard-189-1

Prescriptive: each component is built to a Performance: the whole building performs to a
certain standard, e.g. Uwall, boiler eff. certain standard, e.g. use less energy than the same
building built to prescriptive code

o= - ) = -

(simpie option, very few caiculations) (more options, but more effort)


https://www.ashrae.org/technical-resources/bookstore/standard-189-1
https://www.ashrae.org/technical-resources/bookstore/standard-189-1

MPOTYNA & TEXNIKEZ OAHINEZ ASHRAE

Shaping Tomorrow’s s et M
ASHRAE Built Environment Today

www.ashrae.org

Fundamentals
HVAC Systems and Equipment
HVAC Applications
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https://www.ashrae.org/technical-resources/bookstore/ashrae-greenguide-the-design-construction-and-operation-of-sustainable-buildings
http://www.ashrae.org/
http://www.ashrae.org/
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3 Energy Tech Forum, IvoTitouTo Evépyeiag NA Eupwring (IENE), A6rva, 16 Oktwppiou, 2018
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https://www.facebook.com/pages/Group-Energy-Conservation/470346983048626
https://www.facebook.com/pages/Group-Energy-Conservation/470346983048626
https://www.linkedin.com/in/costasbalaras

S, Oupada E¢oikovopnong Evépysiag (OEE)

WWW.energycon.org f@,
L S IvoTitouTo Epsuvwy MNMepifallovrog & Biwoipng Avanrruéng (IENBA)

gt
WwWw.noa.gr EONIKO AZTEPOZKOINEIO AOHNQON (EAA)

o MTRA s

www.meteo.noa.gr

APAITO—!F;}OTHTEI

OB Ay e -

E .t . arveones & 1M cvw
EFALD www gt vy EFANR waw o wovg TEE «InAx
B

!l-*ml ANV XO! WaOTTIVRG STt o0 T e A AD VT OC \

e, A

@ a5
 Oune O ptcsovets xpren rotorerac & ==
{' | R .

v ] .

@ ramumd . B AAe iy «
i

[

[TABILA s ey bt

www.energycon.org O s i

Nl- Avyrmuma O ppemmiy A Awy 1 e v Tl Ui

- -
- amemaasas
(TET SENAK ML st 000 (PPt umgr ortsd S TN S E WAL | NI Rt o
TRNGYS, FIOENCH, i) ; eyt
gL I
) ~

o‘—Amn FUETETG (MBue VOUENL PITTMPOAD IR Y BEVEawry
www.facebook.com/GRoupEnergyConservation

M'Wn S0 @0 duom) PV wpad eyibwy BeBop e

[ L SR Ty Sl RO

Hhuq A mier s,

[SACT A oo cir gt e W igh Comi e e o)

:w-wu‘ wwnpe o o N A Apynb yompd o g A me s

Hluw-u enBomin Aoypopme (awn ongpon o

20


http://www.energycon.org/
http://www.energycon.org/
http://www.energycon.org/
https://www.facebook.com/pages/Group-Energy-Conservation/470346983048626
http://www.facebook.com/GRoupEnergyConservation
http://www.facebook.com/GRoupEnergyConservation
http://www.energycon.org/
https://www.facebook.com/pages/Group-Energy-Conservation/470346983048626

