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Biwoiyotnta !

* Biwoyotnta = peiwon TN EMTITWONG TTOU
EXEI Hia eTTIXEIPNON OTO TTEPIBAAAOV ATTO:

* H 1o Tavw pEiwan, oPeilel va
ATTOOEIKVUETAI O€ BAB0OC XpoOvou aTaTioTIKA!!



Biwoiuyotnta !!

« ZNTNMATA OTTWC, N MEIWHEVN AVECN TWV
XPNOTWYV, N avacloTrioTia evog veéou H/IM
OUOTNMATOC, N KAKI TTOIOTNTA TOU AEPA
OTO XWPEO, N ETTEKTACN TOU XPOVOU
CWNG TWV PNXAvVNUATWY, N TTPOANYN
TWV BAaBwyv, gival ayeca (NTAPATA - KAl
- MEPOC TNG OUVOAIKNC BIwaInoTNTOC.



Retro-Commissioning

* O 0po¢ Retro-Commissioning avagepeTal
€I0IKA oTNV Ol1adIKaaia BEATIOTOTTOINONG,
KOl EQAPUOLETAlI O€ UPIOTAPEVA KTIpIA, TA
OTTOIa TTOTE OEV TTAPEANPONCAV UE TNV
Aladikaoia Agitoupyikng MNapaAalng
2uoTnuaTtwy - (Systems Commissioning).



Retro-Commissioning

* H epapuoyn evoc £pyou Retro-commissioning,
apXIKQ eoTialeTal, o€ BEATIOTOTTOINCN TNG
ATTO000NC TWV UNXAVNUATWY KAl CUCTNUATWY,
TTOU Eival EYKATECTNMEVA.

* O1 avafaBuioeic o€ TTIo eVEPYEIOKA ATTOOOTIKA
unxavnuarta n ouoThPaTa, €ival TTPOTACEIC TTOU
EPXOVTAI UETA ATTO TNV AVAAUCN TOU KTIPIOU Kal
QATTOTEAOUV XWPIOTEC OPATEIC.



Retro-Commissioning

e H OUVAUIKN CUMPTTEPIPOPA TWV POPTIWV AOYW
aAAQYWYV Kal N TTOAUTTAOKOTNTO TWV CUCTNNATWYV
HVAC Twv VEWV KTIPIWV YpaPEiwy, Ta KAVEI TOV
TEAEIO OTOXO VIO TTEPIODIKN BEATIOTOTTOINON.

e ZNTAMATA OTTWG, N BEpUOKPATia, N OXETIKN
uypaaia, Ta TTOOOOTA TOU VWTTOU aEpa, Kal N
UTTEPTTIECN TWV XWPWYV, TTOU TTPETTEI VO
dlaTNEOUVTAI TNV WPA TTOU TO WUKTIKO POPTIO
TTOIKIAEL, AOYW TNG XPNONC TWV XWPWV I TV
aAAaywV TOU Kalpou.



To ... evauoua!

* AUO OXETIKA EUKOAQ Kal dlaBEaiua apxeia
QTTO TNV AEITOUPYIA TOU KTIPIOU UTTOPOUV
va £TTIfEWPNBOoUV WOTE va dEICOUV TNV
TTapoUCia JEIWMEVNC ATTOO0ONC:

— Ta I0TOPIKA dpXEia auvTpnong, Kal



Avalntnon ...

« Ot1av emBewpouue Ta apxeia ouvtipnong
aTTAQ €0TIACOUPE OE ONMEIA, TTOU OEIXVOUV
TNV avaykn yia Retro-commissioning.

— Aiauaprupie¢ Xonotwv:
— Aammavwy evEPYEIQG:
— KAnoeic BAaBwv:



Ta trecoepa BRuara epappoync!

* O oxedlaopog
* Ol €1Ti TOTTOU ETTIOEWPNCEIC
* Eqappoyn ETTIAEYUEVWYV BEATIWOEWYV

* [Tapadoon Kail eKTTaideucn Tou
TTPOCWTTIKOU.



ddon 2xediaguou

ETIAEYOUE TO €pYO OPIOOETWVTAC TO AVTIKEIMEVO, TOUC
OTOXOUG, TO KOOTOG KAl TOV XPOVO UAOTTOINONG, KaBwC Kal
TNV KATAAANAN uttOoOoTNPIEN ATTO TOV IBIOKTATN.
EAEyoupe Tov Qopéa TTou Ba gival eTTi KEQAANC TwWV
A10dIKATIWV.

ExTEAOUUE PIa TTPWTN ETTIBEWPENON TWV EYKATACTACEWV KAl
TEKUNPIWVOUUE TIC TPEXOUOEC AEITOUPYIKEC ATTAITNOEIC.

AvaTTTUCCOOUWE TO Xpovodlaypaupa Retro-commissioning,
Kal dNUIoOUPYOUHE TNV ouada TTou Ba aoXoAnBei e 1o
QVTIKEIMEVO.

AIECAYOUE Hia EVOPKTHPIO ouvavTNON.



daon emBewpnoEwy

EmOewpoupue Ta u@ioTauEva oxEDIQ KAl
TTPOOIAYPOAPEC.

ExTEAOUNE DIAYVWOTIKEC OPACEIC, EAEYXOUC KOl
AEITOUPYIKEC OOKIMEC OTA CUCTNUATA.

EKTEAOUNE UIKPEC ETTIOKEUEC Kal
QATTOKATAOTACEIC.

AvaTrtuoooupe pia Kupla Aiota OAwvV Twv
EUPNUATWV.

OETOUUE TTPOTEPAIOTNTEC KAl ETTIAEYOUME TIC
AEITOUPYIKEC BEATIWOEIC.



ddaon epapuoyng
ETTIAEYUEVWYV BEATIWOEWY

* AvaTTTUCOOUME TO OXEDIO EQPAPUOYNC.
* E@apuolouue TIC ETTIAEYUEVEC AEITOUPYIKEC
BEATIWOEIG.

* [TIOTOTTOIOUPE TA ATTOTEAECUATA HETW
UETPNOEWV & KATAYPAPWV.




Pdon Tapddoonc o€ XpAon

AvVATITUOOOUUE PIa TEAIKN Avagopd.
2 UYKPOTOUME EVa EYXEIPIOIO VIO OAQ TA
guoTnuara.

AVOTITUOOOUME €va OXEDIO YIA TNV MEAAOVTIKN
emavaAnyn tng diadikaoiag (Re-commissioning).

[TapEXOUUE EKTTAIOEUCN OTO TTPOCWTTIKO
A&IToOUpYyiac Kal 2uvTnenong.

AIECAyoUlE IO ouvAVTNON YIA TO KAEIOIUO TOU
EpPYyou.

E@apuodoupe oTpatnyIKeg yia TNV GUVEXN
UETPNON KAl KOTAYPAPN OTATIOTIKWV.



ETreyBaceic ye yeyaAec duvaToTNTEC
£COIKOVOUNONG EVEPYEIAC

Meiwon eAay. % vwTtrou agpa.

PUBuion Tn¢ diaragng Economizer agpa.
XpovoTrpoypappa Twv KKM, avavewaon.
Meiwon Twv TTOPOXWYV AEPA TTPOCAYWYNC.
[1eplOPIOUOC AVTAIWYV OEUTEPEUOVTOC.
Emokeun/avrikataoTaon BaABidwyv eAEyXOU.
BeATiototroinon ©¢puokpaaiac e¢odou 1.W
Emokeun/avtikatdotaon aicOntnpiwv CO,
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stock, energy consumption, emissions and potential energy savings
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ExTiynoeic KooTtoucg / OpEAoUC

 Mia MeA€Tn 2 opadwy Tou EBVIKOU
AoTepookoTreiou ABnvwy yia TO KTIPIAKO
amroBepa otnv EAAGOQ Kal TIC OUVATOTNTEC
£COIKOVOUNONG EVEPYEIQC, OIAKPIVEl 3
KOTNYOPIEC KATAOKEUNC:
— [Mpiv atré 10 1980
— Metacu 1981 kai 2001
— Metagu 2002 kai 2010



ExTiynoeic KooTtoucg / OpEAoUC

« Evolagepov yia epapuoyn Retro Cx o€
Katnyopia karaokeung 2002 ¢wc 2010,
ATTOBEUA KTIPIWV:

— KAI
— KAI
— KAI
— KAI

HOTIKA
HOTIKA
UOTIKA

UOTIKN

Cwvr
wvn
Cwvr

Cwvr

> 1 W >

5,282 EUTTOPIKA KTipIA
10,772 guTTOPIKA KTipIO
7,094 guTTOpIKA KTipIa
701 euTTOPIKA KTIPIO



ExTiynoeic KooTtoucg / OpEAoUC

['la Tnv KAlyaTikn wvn B & kKaTtnyopia
kKataokeuncg 2002 cwc 2010, exoupe:

Eutropika kTipia 10,772 14,000,000 m2
—€EVoOOoXeia 156 698,000 m2
NoooKoueia 16 182,000 m2



ExTiynoeic KooTtoucg / OpEAoUC
Tummko utroynio Kriplo (otatioTika 20/80):
Eutropika kTipia 2,154 @ 5,199 m2

—EvoooxeEia 31 @ 17,897 m2
NoooKoueia 3 @ 45,500 m2



ExTiynoeic KooTtoucg / OpEAoUC

[1I0avn Ayopd Retro-commissioning

Eutropika kTipia 2,154 € 84,000,000
—EVOOOXEia 31 € 4,200,000
NoooKoueia 3 € 1,090,000
2.UvoAo Ayopdc: € 89,290,000



ExTiynoeic KooTtoucg / OpEAoUC

#1. Thermal insulation of external walls

#2. Thermal insulation of roof

#3. Double glazing

#4. Maintenance of central heating installations

#5. Replacement of inefficient boilers with energy
efficient oil-burners

#6. Replacement of inefficient boilers with energy
efficient natural gas burners

#/7. Temperature balance controls for central space
heating



ExTiynoeic KooTtoucg / OpEAoUC

» #8. Space thermostats

« #9. External shading

* #10. Celling fans

* #11: Night ventilation

« #12: Solar collectors for sanitary hot water
* #13: Energy efficient lamps

* #14: BMS — Building Management System
* #15: Retro-commissioning process NEW !!



ExkTiynoeic Kootoucg / OpEAoUC

* Retro-commissioning process results:

— Ecoikovopnon evepyelag:

— XpOVOoC ATTOTTANPWHNG:

— AuZnon TTapaywyIikoTNTAG:
— AuZnon ouvTteAeOT AvEONC:

17 %

S ETN

EWC 26%

atro 8% o€ 61%



Indoor environmental input
parameters EN15251

« Kpitnpia katartagne facel ouvnkwy aveonc:

— KAdon 21C 25,5C 10l/s/p 1 l/s/im2
— KAdon |l 20C 26,0C 14 0,7
—KAhaon Il 19C 27,0C 4 0,4
— KAaon IV < > < <




Indoor environmental input
parameters EN15251

« Kpitnpia katartagne facel ouvnkwy aveonc:

— KAdon 700ppm CO, 30 dB(A) 500lux
— KAdon | 850ppm CO, 35 dB(A) 500lux
— KAdon Il 1150ppm CO, 40 dB(A) 500lux
— KAaon IV > >
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California Commissioning Auth

* In 2007, the CCxA Board of Directors
required updated information on the
market potential for retrocommissioning to
support planning and budgeting activities
for retrocommissioning programs for the
2009-2011 budget cycle.

* The following report, summarizes the
analysis done to meet this need.



California Commissioning Auth

* A significant portion of that project
Included analysis to estimate what the
commissioning costs and associated
energy savings might be, for the State of
California if Cx were adopted in both
existing buildings and new construction.

* The analysis also includes estimating the
requirements for a commissioning
Infrastructure to support the effort.



CCxA RetroCx market assesm.

Elec
Energy

Elec.
Gas Area Annual
Savings

Fraction

Energy | Annual | Commis- | Savings
Savings | Penetra-| sioned | (millions of
Fraction |tion Rate|(millions sf)

Office
Retail
Grocery

School

5.1% _




Retro-Commissioning

Retrocommissioning may not be the optimal
strategy for buildings, where:

— most of the equipment and systems are either
outdated or at the end of their life.

— plans for substantial equipment replacement
or renovation are in place.

— major system design problems exist, and/or

— major equipment malfunctions exist, whereby
the best solution is an equipment-specific
service contractor or equipment replacement.




Retro-commissioning RFP

- Clearly state any cost or energy savings calculations or
estimates required of the commissioning authority.

— Provide a list of required deliverables.
— Give a cost range for the project.

— List the required qualifications and qualifications for any
subcontractors

— Request a statement of the commissioning authority’s
approach and a representative commissioning plan for
the project.

— Request work examples from previous projects (final
report, Master List of findings, etc.) complete with
contact information.

— Ask for something remarkable. The response will
demonstrate the candidate’s interpretation of
remarkable.



California Commissioning guide

Savings from Retrocommissioning’

Retrocommissioning can produce significant cost savings in existing buildings. Savings vary
depending on the building type, its location, and the scope of the retrocommissioning process. A
comprehensive study found average cost savings in the following ranges:

Description Range of Values
Value of Energy Savings 50.11 -50.72/sgft

Value of Mon-Energy Savings 50.10 - 50.45/sqft




California Commissioning guide

Retrocommissioning includes tune-up procedures,
but it also moves beyond tune-ups to look at

operational issues, using It
focuses more on operation than on maintenance,
addressing a piece of equipment is

operating, not just how it is operating.
Retrocommissioning looks at the operation of the
entire system, in addition to the individual
components. It looks at the root causes of
operational problems, and thus its benefits, are
much more likely to persist.



California Commissioning guide

« Common Retrocommissioning Findings
Retrocommissioning involves a systematic, in-
depth investigationof building operations, finding
deficiencies that may not be immediately obvious
or visible. Some examples of these deficiencies:

 Variable speed drives no longer modulate
appropriately.
 Controls are bypassed or set up improperly.

* Equipment runs more than necessary or runs
inefficiently because of improper sequences of
operation.

» Controls were never tuned or require retuning to
provide appropriate response time or to avoid hunting.



Commissioning Lead’s Responsibilities 1

 Facilitate the project kick-off meeting

* Review existing building documentation, including
the Owner’s Operating Requirements.

* Perform a detailed on-site assessment of the
current O&M practices, documenting findings and
potential improvements in the Master List of
Findings.

* Develop monitoring and testing plans.

* Perform short-term diagnostic monitoring, using
EMCS trend logging where appropriate.

« Develop, perform, document, and oversee
functional test procedures, as needed.



Commissioning Lead’s Responsibilities 2

Estimate energy savings and assist the owner with
prioritizing the most cost- effective improvements for
Implementation.

Assist with, or oversee implementation of the selected
Improvements.

Perform post-installation monitoring and testing
activities, as needed.

If needed, recalculate the energy savings based on
the before and after short-term energy measurements.

Submit the Final Report.

Provide building operator training, as needed, on the
Implemented measures.



Additional Commissioning Team Tasks

* Review current service contracts and make
recommendations for improvements.

« Update or create building documentation, such
as written sequences of operation for treated
equipment and systems.

* Develop a comprehensive training plan for O&M
staff.

* Develop methods for the owner and building staff
to track the performance of the improvements.

* Develop a Recommissioning Plan for the facility.



... the End

EuxapioTw yia TNV TTpocoxn oad!
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