CYPRUS thpuld IS W < BRI

(1] ”’ ML —

.T-'" W oo ? " ‘u';

Energy Performance Indicator Tracking Schemes for
fhe Continuous Optimisation of Refurbishment
Eroqesse‘ ih European Housing Stocks.

MPOOAOLX EPTAZIAX

' ! 1 ' . 16™ December 2014
2nd National Advisory Group Meeting

C~— )

EmoTnuovikn.YmevOuvvog: Kab. Aéamoiva Zepyidov, -
Epevvnrikoi Zuvepydreg: Mapiva Mapki&oo, AP MapBaKatapLyIwToL, ITEAAG ANUNTEIOL

16 Aek. 2014



T ABU LA m Co-funded by the Intelligent Energy Europe

EP IS CO PE Programme of the European Union

NI

EONIKEZ OIKIZTIKEZ TYNOAOTIEZ NIAOTIKEZ OIKIZTIKEZ TYNOAOTIEZ

* Kukldog Epyaociwv *  Avtumpoowrneutikd Ktipto TurtoAoyiwv
/

/

< lapadeiyuata amoteAsoudtwy s Xaptoypdpnon mAOTIKWVY KOTOLKLWV




TABU LA m Co-funded by the Intelligent Energy Europe

EPISCOPE Programme of the European Union

EONIKEZ OIKIZTIKEZ TYNMOAOTIEZ (avTimpoowneuTIKEG KATOLKIEG):

XpovoAoyikég MNepiodol
% YmoAoylouoc evepyetaknc katavaAwonc (tabula.xIs& iSBEMCy) P YLKEG TIEP

% 2evapla Evepyelaknc AvaBaduilong
»  Evnuepwtika uAdadia

% Acikteg Evepyelaknc KatavaAwong

Méxpi to 1980

NoAQLOTEPEG KATAOKEVEG

national

... 1980 eneric
(Cyprus ) 2

CY. N SFH 01 Gen CY.N.TH.01.Gen CY.N.MFH.01.Gen

— 1982-2006
_ Owodouky Avonon
2 ?2;;’:“1') 1981 ... 2006 generic
"OY.N.SFH.02.Gen  CY.N.TH.02.Gen 2007-2013
EAGIXLOTEG QMALTAOELG
niifngt —— <o EVEPYELAKAG anodoong KTpiwv
(Speus) (08nyéc Bppopdvwonc) 2007
CY.N.SFH.03.Gen  CY.NTHO3.Gen  C. N MFH.03.Gen 2014 Kat peté
“ P Tpomnonolyoelg otn vopobeoia
5 gg::uasl) Sk qeneds \ yLO TNV evepYELaKn andSoon
Lo el /R ktpiwv 2014

CY N.SEH.04.Gen  CY.NTH.O04 Gen CY.N.MFH.04.Gen
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Napadetypo AlOTEAECUATWY
(epyaleio urtoAoytouov Tabula.xls tool)

YLoTAUEVN KATAVAAWON TPWTOYEVOUC EVEPYELOC THE UPLOTAUEVNE
KatavdaAwong kot Tou Baolkou osvapiou evepyelakng avaBaduiong

250 - ,
50 (moAukartoukisg)
kWh/m2a
201.5
200 -
181.2 M MFHO1 ex.
4 MFHO1 refl.
150 B MFHO2 ex
129.3 MFHO2 refl
refl.
1114 176
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68.7 M MFHO4 ex.
. MFHO4 refl.
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Npwtoyevng Evépyela
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AvaAvon AroteAeopdtwv Moo0oTo £€otkovounonNg EVEPYELOG
(epyaAeio urtoAoyiououv Tabula.xls tool) ané TNV UPLOTAUEVN KaTdoTaoN
(moAukarotkiec)

14 I ’ I %
» Metd tnv xprion Tou Baoctkol cevapiou

EVEPYELAKNAG avaBaduiong petwodnkav.
*  HI\tnon mpwtoyevoug EVEPYELAC
* OLavAykeg eVEpYELAC YL BEpuavon
e Ol ekmournég doéeldiov Tou avOpaka
* To evepyelakod KOOTOG

60

51.7

50 -

40 - 38.5

» To BaOLKO OEVAPLO EVEPYELOKNC
avopBaduiong dev mpoteivetal ota KTipLa
TwV TeEAevTalwY 2 XpOVOAOYLIKWYV TEPLOSWV
(2007-2013, 2014-peTd)

M MFHO1
M MFHO2
MFHO03
®m MFHO4

30 -

20 -

» Ta Ktipla Twv mpwtwyv U0 XPOVOAOYLKWV
neplodwv (1980, 1981-2006) €xouv 10 -
HEYAAUTEPEC TIPOOTITIKEC E€OLKOVOUNONG.

11.5

» AMOTEAECHATIKA Elval KOAUTEPO CUCTAATA MFHOL ~ MFHO2  MFHO3  MFHO4

PUEnc BEppavong yla Ta KTipla Twv
TeEAEUTALWV 2 XPOVOAOYLKWV TEPLOSWV
(2007-2013, 2014-peta)



Evnuepwtika QuAAadia

N
EPISCOPE

rerg 7 ¢

Country:

TABULA

Building description:

the ground (pilotis), double glazed windows

Multifamily house. Three floors, thermally insulated horizontal
roof, thermally insulated brick walls, floor not in contact with

Typology region:

Building size class:
Construction year class: 4
Heated living area (m’):

Heated living volume (m’): 5989

No. of storeys:

Larnaca, Coastal
Multi Family House
1350

3 No. Apartments: 14

Energy Consumption.

Thermal energy 36.1

Electrical energy 47.8

1293

Primary energy

Kwh/m2

Kwh/m’

Kwh/mz

The building has been simulated using the Tabula.xls software following the current Minimum Energy Performance Requirements
(MEPR) values. For the standard variant 1 scenario, simulations were performed using stricter the U-Values for the building envelop by
adding 50mm of thermal insulation on the roofs and floors and 40mm on the exterior walls. The ambitious variant 2 scenario is in
compliance with the preliminary minimum requirements the Nearly Zero Energy Buildings (NZEB), adding 70mm of thermal insulation
on the roof and floors and 60mm to the external wall. A Photovoltaic System was installed that covers minimum 25% of the Primary

CO, Emissions 0.038 t
Natural Gas/ Oil 0 |
Operating cost 67 €/m’

| thermal insulation (pilotis)

. U-Value
Construction W, /(mzk) Heat Supply System
Flat concrete roof slab with thermal Heating . N .
Roof i = / 0.60 1 Air Conditioning split units class A+
! 40mm insulation Supply |
| Single pipeline, inside thermal envelope, well
Wl | External brick walls with thermal 0.65 Domestic hot | thermally insulated, storage tank, stand-by
E insulation 30mm : water system immersion resistance, Solar Collectors that cover
| 60% of DHW
|
. Double glazing windows with metal Renewable
Window Solar collectors
frame 3.20 energy
| Concrete floor slab not in contact Supply Syst |
i u em |
Floor with the ground with 40mm of PP " ’
| 0.65 Total | Primary energy expenditure factor

EPISCOPE

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

< U-Value : U-Value

Construction W/(m) Construction W/{m*)
Flat concrete roof slab with Flat concrete roof slab with 70mm

Roof i * 0.52 Roof ; 9 042
50mm thermal insulation thermal insulation
External brick walls with 40mm External brick walls with 60mm

Wall 3 i 056 | wall - i 045
thermal insulation thermal insulation

Window Double glazing windows with 280 Window Double glazing windows with metal 280
metal frame frame
Concrete floor slab not in contact Concrete floor slab not in contact

Floor with the ground with 50mm 0.56 Floor with the ground with 7Z0mm 0.44
thermal insulation {pilotis) thermal insulation {pilotis)

Heat Supply System Heat Supply System
Heating Supply | Air Conditioning split units class A+ Heating Supply | Air Conditioning split units class A+

Single pipeline, inside thermal envelope, well
Domestic hot
water system

thermally insulated, storage tank, stand-by
immersion resistance, Solar Collectors that

Domestic hot
water system

Single pipeline, inside thermal envelope, well
thermally insulated, storage tank, stand-by
immersion resistance, Solar Collectors that cover
60% of DHW

cover 60% of DHW

Renewable Renewable
Solar collectors Solar collectors, PVs 2 25%

energy energy

Supply System ” . Supply System Primary energy expenditure factor, Solar
Primary energy expenditure factor

Total Total Collectors, PVs

Existing heat losses and heat gains during the heating season
Lkwh/(m a)l

Carbon dioxide emission for heating and domestic hot water [kg/{m’a}], for
the standard and ambitious variant scenarios

transmission
losses roof,
33

ventilation
losses, 5.9

transmission

transmissiof losses wall,
losses floor, 9.7
2.8
usable
internal heat
usable solar
heat load, 3.1
energy need
for heating,
211

Annual energy costs for heating and domestic hot water [Eurof{m2a}],
for the standard and ambitious variant scenarios

AMBITIOUS | —— 3 .0
STANDARD - 6.1
EXISTING 6.7

40

30

20

10

38 316

EXISTING STANDARD AMBITIOUS

Total primal
[kWh/(m’;

ry energy demand for heating and domestic hot water
a}], for the and iti variant i
=t

140
120
100
30
60
40
20

0

1293

EXISTING STANDARD AMBITIOUS

The sole responsibility for the content of this webpage 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”

1Nearly Zero Energy Buildings, Preliminary Standards February 2014, Ministry of Energy, Commerce, Industry &Tourism

2 These are indicative values, subject to change based on the numbers of PV used
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Napayovtag ALopOwong Npwtoyevoug EvépyeLag

(tabula vs iSBEMcy) Oucotucr Mapayovrag
AnAwvel tnv Sladopd MPWTOYEVOUC EVEPYELAC TIOU UTTOAOYLOTNKE Turohoyia 516pBwang
arno to KaBe Aoylopiko. H dtadopd autn udpilotatat kupiwg yiati:  TFHO1 0.28
> To tabula.xls 8ev utoAoyilel evepyelakég avaykeg yla Puén TFHO2 0.41
> AladopeTikol UTtoAoYLoPOL TwV cucTNUATWY BEpUavaong, TFHO3 0.34
{eotoU vepoU xprong
TFHO4 1.08
SFHO1 0.9
SFHO2 0.54
SFHO3 0.50
SFHO4 1.12
MFHO1 0.24
MFHO2 0.49
MFHO3 0.32

MFHO4 1.04
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1ABUL

WEB TOOL- Aladiktuako AOyLopMLKO

& webtool building-typology.eu/webtool/tabula.html Tabula Webtool Preview Tool

Generate Building Report thickness Ancnongeas 0 o 0 mm

Heating System: = horder type Ext Ext Unh

AT.N.SFH.05.Gen AT.N.TH.05.Gen AT.N.MFH.05.Gen

@) = 00| b | =22 = 2 T = =
188U LA Po—p— Contrcton | Adatonal S#H ™ e a8 Parameters CY.N.MFH.01.Gen ReEx.001.002
i agion, YearClass  Classification  Single Family House  Terraced House Multi Family House Apartment Block
Count P omatic Zoom *
Webool tona e == i
= — = Gesant- 1919 ‘Ei‘fzﬂm L Cyprus >
/ Types. e{”ﬁ i = I
d - Climate Region Code: |
idng Types ATNSFHOLGsn  ATNTHOLGsn  ATNMFHOLGsn  AT.NABOLGen I
T ¥ National % ‘
oot v building variant CY.NMFH.01 Gen.ReEx.001.002 construction year 0..1980
national e Building size class: x |
a5 Gt 1ote. toae (St o description  Refurhishment P ackage A ‘
Osterreich hi“sﬁr Multi-Family House ¥
woft roof2 wall well2 well3 foor1 floor2 windom 1 windaw2 door1 |
> CY.N.MFH.01.Gen.ReEx.001 *
Uatioriel i envelope area 2, 388 0 2676 0 0 388 0 562 0 2 om ‘
= Gesamt-  1945..1960 - Energy carrier Assessment. et ‘
European standard values v |
ATNSFHO3.Gen  ATNTHO2.Gen  AT.NMFH.OZGen  AT.N.ABO3.Gen i
System triplets: . ‘
Construction Types
national e CY.MUH.01 - |
- varants | = Gesamt- 19611980  (Sonoerd
rant » Osterreich ety Energy Performance Level CYRoo cywal CYFlo CYMin CY.Doo I
. . fReEx. LReEx. orReE dow.Re rReEx
i ATNSFHO4Gen  ATN.TH.O4.Gen 2 = code 0101 0101 x0105 Ex010 0202 ‘
\ Data 3 2 |
. Calculation Detais generic 5 | ! ! |
= O oo [Sibed m Generate Insulation Report U-Value original state Uognay 342 139 091 610 585 wimK) ‘
Building Osterreich ‘ included insulation |
|

i generic . Generate System Report ?
national p additional thermal resistance of
= (Gesam 1991200 unhested space Ragy 000 900 938 L
Hot Water System:
; Data import date
ATNSFH.06Gen  ATNTHOGGen  ATNMFHOGGn  AT.N.AB.OGGen 09.09.2014

Ventilstion Systern ) Name of organisation Variations of Construction Elements
2 national e Cyprus University of gy / Dep of

Cointd b the = Gesamt-  2001..2009  (Standard S : CYRoo cvawal CYFlo CYWin cvboo

nfligent Enigy Ewope reich Poom ‘ = Science and ) trsulat Hnsulat orlrsul dow.Do t.Door.

e s ion30m fona0m ation30 ublecla 01

ATNSFHO7.Gen  ATNTHO7.Gen  ATNMFHO7.Gen  AT.NABO7.Gen mo3 mot mmo1 zing 1
Report URL:
. ttp://devwebtool2.building-typology. euf/report WrinaiveNanRant N s ors . v
g e o m 2 /insulation/CY.N.MFH.01.Gen.ReEx,001/bv/2/c predefined element O & j i
cigie - E T
Gely : : 1CYN/ insulation thickness of d 40 ag 0
oy, |Imcharge: Crans - Dispiy indicstos: | Dispiy Prvary Evergy on pages Varnts Assessment of Energy Carmers: | Buiding L4 predefined element ncuitn ety mm
= %2 e cocustin, oot nanreneabe prary vergy Eurmpean standard vaies exerpiary exsing i e T
= adapes

buiding 5 d 40 20 30 mm
Copy report URL into the cfi & thickness nsviaton | |

Baon Aedopévwv mou adopd TLC OLKLOTLKEG TUTIOAOYLEC KABE YWwpPag
Ktiplakn TurmtoAoyia (AVIUTPOCWITEVTLKO TIPAYHATLKO KTipLO)
Xapoaktnplotika Ktipltakou KeAudoug

Juotnuata @épuavong- Zeotol Nepol Wiuéncg

MetewpoAoyikd Asdopéva

vvyyyvyy
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MINOTIKEZ OIKIZTIKEZ TYNOAOTIEZ (avtinpoowneutikéc kKaTotkied):
<% YmoAoylouocg evepyetaknc katavaAwonc (iSBEMCy)

% Jevapla Evepyelaknc AvaBaduionc

% Evnuepwrtika QuAradia

% Acgiktec Evepyetaknc Katavaiwong

CLDC Portfolio 1981 ...
(Cyprus ) 2006

CY.L.SFH.02.P CY.L.TH.02.P CY.L.TH.02.P CY.L.MFH.02.P CY.L.MFH.02.P

CLDC Portfolio 2007 ...

(Cyprus ) 2013
CY.L.SFH.03.P CY.L.SFH.03.P CY.L.TH.03.P CY.L.MFH.03.P CY.L.MFH.03.P
CLDC Portfolio
3 2014 ...
(Cyprus )

CY.L.SFH.04.P CY.L.SFH.04.P CY.L.SFH.04.P CY.L.TH.04.P CY.L.MFH.04.P CY.L.MFH.04.P




MebBodoAoyia

1. ZuAloyn Aedopévwv

s TMPpayHOTIKEG AVTLITPOOWTTEUTIKEG KATOLKIES

¥ Xapoaktnplotika Katowktwy ( SopLka & NAEKTPOLNXAVOAOYLKA)
s TNpoocopolwoelg (ISBEMCy)

s Juumepldpopd Xpnotwv

s [Mpaypatikeg TLpHEG HAektpkng Evepyelakng Katavalwong

2. BaBpovounon

)/

s Al6pBwon MPOCOUOLWOEWV
s Mapayovrtag 616pOwaong (UTTOAOYLOTIKN- TIPAYUATLKA)

3. Zevapla Evepyelakng Avapaduiong

4. Avaluon ANOTEAECATWY

]
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TABULA
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MeBodoAoyia- AIATPAMMA
STEP 1 STEP 2 STEP 3 STEP 4
DATA GATHERING CALIBRATION RENOVATIONS OUTPUT
{strategies & simulations)
| Electricity Metering Data | | @ . i ; :
' : i ehovalions measures | EPC method and additional |
"""""""""""""""""" o o e e O ! studies E
E Dwelling type Data i

¢ Characteristics of building
envelope elements(extensions,
alterations)

¢ U-Values and/composition of
walls, floors, roofs and windows
{construction characteristics)

¢ Technicalinstallations (HVCA
systems)

¢ Onsite visits

Based on questionnaire campaigns
and onsite visits - user behavior with
impact on energy use:

. Family composition

. Thermal Comfort (T0)

. Heating/cooling spaces

. DHW
Occupant Profile:
¢ Age

. Financial

Energy

Correction factor

Actual energy

4 consumption
calculation &
EPC {heating,
cooling, DHW,
method
AUX.)

Energy
calculation
EPC
method

Interaction with possible

manipulations:

% heated, cooled spaces
HVAC system type

DHW system type

Lighting

Construction Elements (building
envelope)

RES

Systemlcalibration
(variables)

Other behavior dependent on applied
¢  %heated, cooled spaces
HVAC system type
DHW system type
Lighting
Construction Elements
(building envelope)
. RES
Non variable:
¢ user behawvior
number of occupants
presence/absence
night cooling/ ventilation
Window opening, percentage
of natural ventilation
¢ Non calculated variables

i Primary Energy consumption
1. Standard refurbishment
scenario

Ambitious
refurbishment scenarios

P2
|

e Primary Energy consumption

¢ COz emissions

¢ Further estimation of renovation cost

e Energy saving cost

e Comparison of the refurbishment
scenarios

Transiation to policies

* Targeted subsidies policies

e Green loans

¢ Funding schemes

* Natfional targets




NICOSIA- URBAN AREA
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Diagram 1: Pilot buildings in Nicosia urban area

Buildings constructed on 2007 and after, , EPBD Directive minimum
- energy requirements EPC Class B

- Buildings constructed between 2003-2006. Double glazing windows

- Buildings constructed prior 2003 NO energy conservation measures

Diagram 1.1

T
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TABULA
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Xaptoypadnon MAotikwv Katolkiwv wote va
OUOXETLOTOUV OL TUTTOAOVYIEG E:

> TIG TEPLOXEG LEAETNG

> TIG EVEPYELAKEG KATAVAAWOELG TTou ANdOnkav amno
v AHK

> ta anoteAéopata tou iISBEMCy
> Ta ogvapLla eVEPYELOKNG avaBaduiong

2 Tnv Bavotnta dnuloupyiag Stadpaotikov
epyaAeiou yla to SUVOLKO £E0LKOVOUNONG
EVEPYELAC

Diagram 1.1: Pilot buildings in Kaimakli Area
Scale:NTS

Sutdings consmches
oetween 20032004
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EPTFAZIEZ MINOTIKQN OIKIZTIKQON TYNOAOIQN
< YmoAoytouoc evepyetaknc katavaiwonc (iSBEMCy)
% Jevapla Evepyetaknc AvaBaduiong

<% Evnuepwrtika Quiladio

< Aeikteg Evepyelaknc KatavaAwong



\%
z

S

S

T Agu LA ol il e Co-funded by the Intelligent Energy Europe
Programme of the European Union
EPISCOPE °°

EYXAPIZTQ MOAY!!



