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School of Civil Engineer

School of Mechanical Engineer

School of Electrical and Computer Engineering
School of Chemical Engineering

School of Rural and Surveying Engineering
School of Mining Engineering and Metallurgy
School of Marine Engineering

School of Applied Mathematical and Physical Science

Annual energy needs are:

Annual heating needs: 8100MWh

Installed heating power: 25MW

Installed cooling capacity: 14.5MW (70% due to heat pumps)

Annual electricity needs are round 16000MWh and gradually decreasing

10/6/2015 3



NRG4A4CAST

Annual Energy Consumption of NTUA™ e
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Current Situation

Analog Door instruments Departures other (Tables of Low Voltage)
from 250 A to 2000 A.
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Regulations

Regulations for the design and operation of buildings

* 2002/91/EK «Odnyia yix TNV €veQyelakt] amtod00T) TwV KTLOwV»

e 2006/32/EK «Odnyla yix TNV €veQYeLaKT] amtod00T KATX TNV
TeAKT) XOT)on

* N 3661/2008 «Métoax Yix TNV HelwoT) NG EVEQYELAKNG
KatavaAwong kat aAAeg duxtalels». Evagpovion pe 2002/91/EK

* Ym. Am. A6/B13826, PEK 122/B/07 «Métoa yix tnv PeAticwon tng
EVEQYELAKING ATIODOOT)C KAL TNV EEOLKOVOUNOT] EVEQYELAG OTO
Anpoo1o kat evELTEQO dNUOCILO TOMLEN

« KENAKKYA A6/B/ow.5825/30-03-2010

Electrical Installations
 EAOT HD 384 «Amtaitnoelg yix NAEKTOIKEG EYKATAOTATELG»
e JEC standard 61140 «Protection against electric shock — Common

aspects for installation and equipment»
« DIN VDE 0100-600 (2008-06) «<Low Voltage Electrical Installations»
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Regulations

Automation Standards

ISO 16484 «Building automation and control systems — BACS»
EN 14908 «Open data communication in building automation,
controls and building management»

EN 50090 «Home and building electronic systems — HBES»
IEC 61850 «Power Utility Automation»

Modbus Standard

Additional Standards

IEEE 802.3 «Ethernet Protocol»
IEEE 802.11 «WiFi Protocol»
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System’s Definition

) Measurements

\WIEE S

Meters Communication

Measurements conversion

) Measurements recording

Measurements Screening
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System’s Topology
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Implementation phases "%

. Material supply * |
. Task timetable |
. Preparation for Installation |
. Installation Materials |

. System Settings |
. Fine Tuning |
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System Installation
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e/ Fa)fe =\
Eykataotaon M/Z évtaong

Meronoeic oe Eykataotaon petontwv oayag
avaxweroelg aAAwv TTXT o€ e£WTEQKO eMiTOLXO TIivaKa
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System Installation

Xenta Controller 701

Xenta Controller 711 &
I/O Modules

Control point with the strongest signal
transmission




System Installation
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Epy. AvTioeiopikng TEXV.

Epy. Mipevikov ‘Epywv A
Epy. Aipevikwv ‘Epywv B
HAexTp. & MeTaA.
HAexTpoAdyor Mnyavikoi
Kripio H/Y

Aaupnadapio
MnxavoAoéyoi A
MnxavoAéyor B
ZEM®E

Ton. KaT. YnooTta@pol
Tonoypagoi
Y3paulikn

Xnuikoi Mnxavikoi A

Xnuikoi Mnxavikoi B

Aoinég KatavaAwoeig & AnwAsieg

Projection screen showing buildings power demand
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System Settings

Output of Energy
values from
PM3250

Communication with Communication with
Meters cards 1/0

Calculation of Daily
and Monthly Energy
Consumption

Settings of Sum of Energy and

record files Power per Building

Graphical Controller Set as the :
: Screen Settings
Representation web server
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anagement System’s Environmerit= -
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Obstacles

e Users enrollment

* Material supply

* Planning of tasks

* Installation work

*  Wireless link

e Automation of Operating screen

Programming
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Actions — Scenarios for NTUA savings e

Scenario 1: Lighting Schedule according to daylighting —

Lecture Rooms Building (2000 m2) May

Scenario 2: Awareness Energy Savings Campaign —
Turn off Computers and printers
Administration Office Building (2500m2) July

Scenario 3: Changing schedule of Lecture Rooms
2 Lecture Rooms Buildings (3400 m2) September

Scenario 4: Night Cooling
Laboratory Building (14000 m3) July

Different periods,
Buildings

= from

May to September 2015
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Actions — Scenarios for NTUA savings o
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Scenario 1: Lighting Schedule according to daylighting

_

for whole Campus
1052 MWh

0.6 -

85000 Euros

Lecture Rooms 1 Lighting Schedule
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May 2015 7.4 % Energy Savings per week
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Actions — Scenarios for NTUA savings o

Scenario 2: Energy Savings Campaign — Turn off Computers and printers

Estimation for whole
Campus 7300 MWh
, 430000 Euros

Scenario 2:

Administration Building - Offices Energy Savings Campaign
Savings 4%

Genikes Edres Building - Offices | Scenario2:

Energy Savings Campaign
1.2 Savings 8%

NRGA4CAST CONTRIBUTION
High level Base Load
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T\ NRG4LCAST ""moetcastine®! NTUA PILOTSLIST

CLOUDCOVER
today
40%

2015 ELECTRICITY CARBON FOOTPRINT e,
November 17 CONSUMPTION so far this week

now g 34 Tonsof CO2

132434 MWh e
predicted tomorrow predicted tomorrow

145C 0%

i @ ELECTRICITY LOAD ‘ ELECTRICITY CONSUMPTION H ACTUAL MEASUREMENTS H SAVINGS H FORECAST
I

. =, = last year
predicted today 86.9 Tons of CO2
n/a

| + | i >
N -
Ii—| % —wouatépio | | AGROTOPOKTMS1 | | AGROTOPOKTMS2 | | ANTOCHISYLIKON | | CHEMENGAL || Ck
L eieos o # | CHEMENGBMS? | | CIVILENGASS1 | | CIVILENGASS? | | CIVIL-ENG-HYDRKT | | CIVIL
Mk : ix el
= W : Kapeomind0pade | CIVILENG-LMENIKA-A | | CIVIL-ENG-LMENIKA-B H GEN-EDRES-MS-1 | | GEN-EDRES-MS-2
MoAuTexvetaldmoA § 8 TRy
E.M.[T. | HLMHXMHXHY MS2 | | HLMHXMHXHY NEW BUILDING H LIBRARY | | MECH ENG MN Ms1
‘ MECHENGOMS1 | | MECHENGOMS2 | | NAYPMHXMHXKTMSL | | NAYPMHXMHXKTM
(SCTAN  undefined a M‘,\rw,—,, ‘ NTUAADMINMSL | | NTUAADMINMS2 H GYMST | | MHXMETALMS1 | | MHXMETALM!
QUG LATITUDE JaTpEin e TIoA | |
[ ZEM®E] 27.976372 it
h MoK
P ﬁ:\;‘:"m’“’“‘?’”m Electricity load of the GEN EDRES MS 2, 2015: Electricity load ntua-BUILDING-GEN-EDRES-M:
221.96 MWh23.47 KW
ENERGY POWER
217.39 MWh23.34 KW w0
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P caimmmontor

whole Campus 5200
MWh

Actions — Scenarios for NTUA savings =i

Scenario 3: Changing schedule of Lecture Rooms

i 1 H Scenario 3:
Mechanical I%ng.lneermg Department o hedule of
BUIIdIngs ZandE Lecture Rooms use

Minimum Savings 12% 3 10000 E u ros

Maximum Savings 37%

MWh

NRGA4CAST CONTRIBUTION
Due to High level
Daily Energy Consumption

in Lecture Room Buildings
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Movember 17 CONSUMPTION so far this week
now !

132434 MWh

now today
34 Tons of CO2 232C 40%

last year predicted tomorrow predicted tomorrow

d tomorrow
predicted today

86.9 Tons of CO2 145C 0%
n/a

b % MECH-ENG-O L3l EecTrRiCTYLOAD ELECTRICITY CONSUMPTION ” ACTUAL MEASUREMENTS ” SAVINGS ” FORECAST 1 ADVANCED SEARCH
+ ) i i b :
= y : | AGRO TOPO KT MS1 || AGRO TOPO KT MS2 || ANTOCHIS YLIKON || CHEM ENG A1 || CHEM ENG A2 H CHEMENG BMS1 |
TFt— " A '
& [ 1 | (
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e ary
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B &wmm | HLMHX MHXHY MS2 ‘ | HLMHX MHXHY NEW BUILDING | | LIBRARY || MECH ENG MN M51 | | MECH ENG MN MS2 |
Sl s 37.98003
e " T | MECH ENG O M51 || MECH ENG O MS2 || NAYP MHX MHX KT M51 || NAYP MHX MHX KT M52 || NAYP MHX MHX KT MS3 |
P BYFOFEIC LASTUPDATE 2015-11-15 23:45 ( | T T ]
i e : | NTUA ADMIN M51 | | NTUA ADMIN MS2 | | GYMST | | MHX METAL MS1 | | MHX METAL M52 |
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_,-' ENERGY POWER
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: % =
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® I 200
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& Mmyavixe.® 3 > 100
¥ MOAOYIOTWIV SXON
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Actions — Scenarios for NTUA savings o

45

whole Campus

(Laboratories)
700 MWh
| I 36000 Euros
B e

Scenario 4: Night Cooling

Scenario 4:

Mechanical Engineering Department | night ventilation

Laboratories Savings 11%
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NRGA4CAST CONTRIBUTION:
Weather and Energy Forecasting
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071 NTUA PILOTSLIST =

)
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AGROTOPOKTMS1 AGROTOPOKTMS2 ANTOCHIS YLIKON CHEMENG AL = ]

CHEM
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Electricity load of the GEN EDRES MS 2, 2015: Electricity load ntua-BUILDING-GEN-EDRES-M
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