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B Towards Nearly ZEBs by 2020

>

New Buildings
Residential: Most jurisdictions aim to annual primary energy <50 KWh/m?

Non-Residential: bepends on type of building; primary energy 0 - 270 KWh/m?
Some jurisdictions set a single target for offices, schools, hospitals

End-Uses: Heating, DHW, Cooling, Ventilation, Lighting (for non-residential)

Very few jurisdictions consider plug loads (e.g. Austria, Estonia) or vertical transportation systems (lifts
and escalators for non-residential buildings in Italy)

Basis for Comparison (Min requirements): Practically all jurisdictions consider

Primary Energy; Several consider thermal transmittance coefficient (U-value); Some include CO,
emissions; Few set Prescriptive requirements for technical systems

RES min requirements are imposed by many jurisdictions

Existing Buildings
Criteria for NZEB renovation identified in 13 jurisdictions

Definitions in 8 (so far)
Half have the same requirements for new & existing buildings; Others set less strict limits



ASH: HAE> ASH Shaping Tomorrow's ASHRAE
- Buﬂt Enwronment Today -

Hellenic GhaDtET TEI of West Macedonia

y'Founded in 1894, is a global society advancing
Yhuman well-being through sustainable technology:
for the built environment. The Society and its
members focus on building systems, energy
efficiency, indoor air quality, refrigeration and
sustainability within the industry.

""'-‘,_Through Research, Standards writing, Publishin
& Continuing Education, ASHRAE shapes
tomorrow’s built environment today

www.ashrae.org
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Indoor Environmental Quality

> 55-2013 Thermal Environmental Conditions for Human
Occupancy

Specify the combinations of indoor thermal environmental factors and personal
factors that will produce thermal environmental conditions acceptable to a majority
of the occupants within the space

62.1-2016 Ventilation for Acceptable Indoor Air Quality

Minimum ventilation rates and other measures intended to provide indoor air
quality (IAQ) that is acceptable to human occupants and that minimizes adverse
health effects

Performance based approaches: IAQ Procedure; Ventilation Rate Procedure; Natural
Ventilation Procedure

62.2 -2016 Ventilation and Acceptable Indoor Air
Quality in Low-Rise Residential Buildings

Defines the roles of and minimum requirements for mechanical and natural
ventilation systems and the building envelope intended to provide acceptable IAQ in
residential buildings

170-2013 Ventilation of Health Care Facilities

Defines ventilation system design requirements that provide environmental control for
comfort, asepsis, and odor in health care facilities




ASHRAE | Tepwvaplo ekmaideuong GpoLrtnTwy Kot EMAYYEAUATIWY ASHRAE
\—/ «Néeg e€elifelg oto nedio tnG evepyelakng avaBaduiong Ktipiwv»

Standard 90.1-2016

Energy Std for Buildings Except Low-Rise Residential Buildings

Provides minimum energy efficiency requirements for design and
construction and a plan for operation & maintenance, for new buildings and —
their systems, new portions of buildings and their systems, and new systems Eif’é;{;‘
and equipment in existing buildings; and utilization of on-site renewables

Residential Burfdm gs

IIIIIIIII

> Building envelope » Heating , Ventilating & Air-conditioning

» Service water heating ; (I;c::‘ver . t -
> Lighting er equipmen

» Energy cost budget method

v Appendix G — Performance Rating Method ﬁ

v Numerous energy saving measures
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' Standard 90.2-2007

Hellenic Chapter
Energy-Efficient Design of Low-Rise Residential Buildings

Provides minimum energy-efficiency requirements for design and B aom e
o . . . . . (LX) ASHRAE STANDAR
construction of new residential dwelling units and their systems and et g )

Residential Buildings

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

Amscican

ety of Heating, Rekigerating

9 Al Condtionsing Engiresen, loa
it e 2

BSR/ASHRAEMES Standard 90.2-2007TR
arevision to ANSVASHRAENES Standard 50.2-2007

First Public Review Draft

Proposed Standard 90.2-2007R, . . . . .
Energy-Efficient Design of Low. » Participate in the public review process
Rise Resldentlal Bulldings currently open till December 19, 2016

First Public Review {Navember 2018)
(Complete Draft for Full Review)

https://osr.ashrae.org/default.aspx
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""" standard 189.1-2014

» 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 h=B! e .
ASHRAE Std 189.1 & IgCC will merge in 2018 with Standard 189.1 being the technical basis e Constructlo q

ater@!&

standard 189.1 Building Blocks

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

(simple option, very few calculations) (more options, but more effort)
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Comparing Energy Performance

» Standard 105-2014

Expressing, and Comparing Building Energy Performance and Greenhouse Gas

Emissions
| = °| » Building Energy Quotient (bEQ)
: * In Operation Rating

based on the measured energy use; assess specific energy savings measures with
estimated costs and payback information to improve building energy performance
Applicable for existing buildings and after 12-18 mos of operation for new buildings

* As Designed Rating

based on simulation results; standardized inputs as compared to a baseline median
EUI to evaluate a building’s potential energy use independent of operational and
occupancy variables

Applicable to new & existing buildings

= Building

=Y} Building Energy Quotlent

ASHRAE's

www.buildingenergyquotient.org
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Advanced Energy Design Guides

Design strategies (“how to implement” tips); Prescriptive & performance solutions; Practical, off-
the-shelf technology, Recommendations for additional energy savings; Case studies

e > 30% G u id ES Achieve 30% energy savings relative to 90.1-1999

T Design,
O,

evation of Sustainable Beitgings

v" Small Office v Warehouses
v" Small Retail v" Highway Lodging
v" K-12 Schools v" Healthcare facilities

https://www.ashrae.org/standards-research--technology/advanced-energy-design-guides

> 50% G u id ES Achieve 50% energy savings relative to 90.1-2004

v" Small-medium Office v Large Hospitals
v K-12 School buildings  v' Grocery stores
v" Medium to big box Retail

» GreenGuide
"What do | do?“ to design a green building

For HVAC&R system designer, architect, building owner, building manager/operator, or contractor

From planning to operation and maintenance of a facility, with emphasis on teamwork & close
coordination among interested parties; GreenTips highlight techniques, processes, measures
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Existing Buildings

> Energy Efficiency Guide for Existing Commercial Buildings

The Business Case for Building
SIS Owners & Managers

Technical
Implementation

;;mf;;,;;.:- » Guideline 32-2012

Sustainable, High-Performance Operations & Maintenance

> Standard 180-2012

Standard Practice for Inspection & Maintenance of Commercial Building HVAC
Systems

> Standard 100-2015

Energy Efficiency in Existing Buildings
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Standard 90.4-2016 Data Centers

» Code-intended performance-based energy standard
e Work in concert with Standard 90.1

» Minimum design requirements

e Mechanical Load Component (MLC); power and energy compliance path
e Electrical Loss Component (ELC); losses and efficiencies of incoming
electrical service, UPS & IT

i |—99!1Emmng Envelope — —

Hleciric Ul —Building—
' _ Telecom
J General Dffices & Spaces Not Et;leun‘aelr!aclg |
Directly Supporting Data Center o
Energy Standard for |_ Generators UL Building
Data Centers 40‘4 Data Center
—Batatenter
9 0 = 4 Data Center Operations Secure Paint of
Main Building Staff Offices Center Enry Preserice I
' | Switchboard
: Setup & Test
= Information Technology Equipment (ITE) |
| Room (“White Space”) .
\, o I orage
Data Center
Exterior Mechanical |
e (Rooftap, Graund Uncrate
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Pl i Level, Balcony. etc)) | Mechanical Electrical
Residential Bu’:ﬁ':f
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TE| of West Macedonia
Student Branch

v BOUGATSOU A. (HFDP) v MANTAS D. (BEAP)
v CHARALAMBOPOULOS D. (BEAP) v MERIS N. (BEAP, OPMP)

ASHRAE v DALAVOURAS Ch. (BEAP) v MOISIDIS Ch. (CPMP)

Certified v DALAVOURAS D. (CPMP, OPMP) v PARASKEVOPOULOS V. (CPMP)
v DALAVOURAS P. (BEMP) v PAVLOU K. (BEMP)
v KKATEMIS N-F. (CPMP) v SERMPETZOGLOU V. (BEAP)
v LASKOS K. (BEMP) v TONGOS 8. (CPMP)
» Building Energy Assessment Professional (BEAP)
» Building Energy Modeling Professional (BEMP)
- » Commissioning Process Management Professional (CPMP)
‘{ » Health Facility Design Professional (HFDP)

» High-Performance Building Design Professional (HBDP)

Eﬁetdoetq OTNV - Operations & Performance Management Professional (OPMP)

AGHNA
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% BAZEI THZ KYA: ow. 188343/2016 - ®EK 4508/B/30-12-2016:

ASHRAE

https://www.e-nomothesia.gr/epaggelmata-tekhnes/koine-upourgike-apophase-oik-188343-2016.html

H NMNIZTOMNOIHZH B.E.A.P. ANTAMOIBETAI ME 2 BAOMOYz 2TH AIAAIKAZIA
ANOKTHzHZ EMNEIPIAZ I'A TOYZ ENEPTEIAKOYZ EAEINKTEZ

Certified

45709
EOHMEPIAA
THE KYBEPNHZEQZX
THE EAAHNIKHYE AHMOKPATIAX
30 AekepPpiou 2016 Ap. ®UMou 4508

NMEPIEXOMENA

AMNODAZEIZ

1 ZuoTApara avayvidpiong MPosovIwY Kal MoTto-
moineng Evepyeiakwy EAeyktiv, Mntpwo Evepyel-
akwv EAsyktwv kat Apyeio Evepyeiakwv ENéyywy.

2 Opiopéc Popéa Katdptione Zuppotiwv Aaga-
Aoug Metagopdg Emkivbuvwv Epnopeupdrwy.

5.Ton.8.125/2016 "Alopiopog Yroupyay, Avanknpw-
TWv Yroupywv kat Yeunioupywv" (DEK A' 210).

6.Tnv Y198/16.11.2016 anégaon tou MpwBunoupyod
"Avabeon appodiotitwy otov Avaminpwr Ynoupyd
NepiBalhovrog kal Evépyeiag Zwkparn Oapeho” (OEK
B'3722).

7.To un' apif. AEMNEA/T/o1k.183246/19.09.2016 éyypa-
o Tou Tprpatog Evepyeiakng Anodotikdtnrag e Aev-
Buvong Evepysiakwy MoArikwv kal Evepyeiaknic Anodo-
TIKGTNTAG Tou Yroupysiou MepiBaklovtog kal Evépysiac.

8.To yeyovog 6T amé Tig Siataéeig Tneg mapohoac amd-

i Krvs e mueh rires Kovm i ne e Qiemmr wmis U rerrssmd's

Tevxoc B'4508/30.12.2016

EPHMEPIAA THI KYBEPNHIEQL 45711

Emituxnc ohokAfpwan Twy Ka-
TWTEPW EVPWITAIKWY 1) SlEBVwV
poypapudatwy motonoinong/
ekmaidevongc: Association of Energy
Engineers - certified energy auditor
international (CEA-)

Assaciation of Energy Engineers

- certified energy manager
international (CEM-I)
Greek-German Chamber of
Commerce and Industry -European
Energy Manager (EUREM)

ASHRAE - Building Energy
Assessment Professional ertification
(BEAP)

IRCA Certified Course - Energy
Management Systems Auditor/Lead
Auditor Training Course

Energy Institute -Advanced Energy
Manager (AEM)

Energy Institute - Chartered Energy
Manager,

KABWE Kal AAAa TpoypappaTa
MoTonmoinong/ekmaidevong evep-
YEIOKWY EAEYKTWV/SIAXEIPIOTWV
mou Sie€dyovTal amé 1o Texviko
EmpeAntipio EANadog, ta AEI, ATEI

MetaAheiwv Tou Ynoupyeiou MNepipdhhovtog kai Evép-
Yelag.

6. TamoTtonointika npounnpeoiag r fefaiwcelg Epyou
™¢ ap. 2 Tou dpBpou 4 Tou MapdvTog eAéyyovTal and
ta TpApata EmBewpnong Evépyeiag Notiou kat Bopei-
ou ENAGASo¢ Tou Zwpatog EmBswpnong Nepipdailovtog,
Aopnong, Evépyelag kat Metareiwv Tou Ymoupyeiou
MepipdihovTog kat Evépysiac.

7. Na ToUg AOKOUVTEG TOUG EVEPYELAKOUG EAEYXOUC
og xwpeg NG Eupwnaikng Evwong kat mpokeipévou va
aOKAOOUY TNV eV AOyw emayyeApatiki dpactnplotnta
oTn XWpa pag, appéSio épyavo yia Tny maeTomnoinan g
AoKNONG TNG CUYKEKPIPEVNC EMAYYEAUATIKAG SpacTtnpl-
6tnTag sival to ZupPovhio Avayvwpiong Emayyshpati-
kwv Mpocdviwy (ZAEMN), cVpgwva pe Tig Sata&elg Tou
apBpou 54 Tou m.6.38/2010.

ApBpo 5
Aladikacia eyypagric oto Mntpwo
Evepyeiakwv Eheyktwy

1. Ta v doknon tng dpaotnplotntag Tou Evepysia-
koU Eheyktr) akohouBeital n Sadikagia tou apbpou 3
Tou v.3919/2011 (OEK A" 32), Atot:

a) YmoBoAn Avayyeiag évapéng doknong tng Spaotn-
p1oTNTAC Tou Evepyelaxkou EAeykTh, clpguwva pe Ti¢ Sia-
Tageig Tou apBpou 3 Tou v.3919/2011, mpog ta THAHATa
Emesmpr]or]c Evépyeiag Notiou kai Bopeiou E)\?\uéoc ToU

el = & D o P A O e L R e T PN
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