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KYPIOI KATANAAQTEL ENOX DATACENTER

Typical Data Center Energy Consumption

Power Conversion, Metwark Hardware,
(11%) (10%)

¢~ Lighting,
(3%) )
Facility Servers & Storage, Eq mpment
64, (26%) ~ 3
.
—
Cooling,

(50%)
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PUE VS EFFICIENCY

PUE and DCIE

DCiE
33% 40% 44% 50% ﬂ 57% 67% 80%

‘P LESS EFFICIENT MORE EFFICIENT—,@

3.00 2.50 2.25 2.00 Ul 75 1.50 1.25
PUE

Interpretation of DCIE

Typical | Good  Excellent
55% 70% 85%
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CAPEX vs OPEX
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UPS TECHNOLOGY USAGE TS BASE vs TSLESS UPS

TECHNOLOGY & EFFICIENCY OVER THE YEARS

100%
Technology advances continue to boost UPS efficiency
Harmonic
mitigation &
ES/Eco load balance
> mode 98 to 99+%
) 98 to 99+%
S Hybrid UPS
(_) Multilevel
= Converters
&= Transformer- ~97%
_"; less UPS °
90 to 95%
O IGBT UPS 0 95%
2 85 to 90%
E Transistor UPS
80 to 85%
SCR UPS
75 to 80%
75%

1975 1980 1985 1990 1995 2000 2007 2008 2013
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UPS TECHNOLOGY USAGE TS BASE vs TSLESS UPS

Transformer-base mag pak Transformer-free mag pak

TO 2 TQN XYITHMATQN NOY YYNTHPOYME EINAI TRANSFORMER BASED UPS
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EFFICIENCY CURVE OF A TRANDITIONAL UPS

SG Series UPS EFFICIENCY

& & 8

EFFICIENCY %%
o

o o
[ CT -9
1 1

oo
=]

25% 50% 75% 100%
LOAD
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BEST IN CLASS TRANSFORMERLESS UPS =MODULAR UPS

~SOocomec

Innovative Power Solutions
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BEST FIT OPEX EFFICIENCY — MODULAR UPS

Efficiency Curve

100,00%
99,00%

98,00%

97,00%

96,00% .

94,00%
93,00%

92,00% *( @LD UPS

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
e=0nline

VFI mode

> 96.3%

WWW.nigico.gr




CASE STUDY / UPS OPTIMIZED TCO

LATION TOOL #s0comec
Sncomec Other URE
Your settings Careea Moo 200
o = EMficiency _—
Efextricity Gost ¢ Kivh (1L :
mmwfwr o %u X UPS puschasing price 0.€
i 3 el mstey S 1
netallation Caling cast o
Daljel How Capial Expense JUFS » Coniing) oE
g % e Energy senssrmptian | g &
HESET CALCULATE Energy savings | year
TCD &
| = dither WS
O |
Enargy saving
100008 1

o ey Povesr 20

T z 3 4 4] B 7 a ] i ]
MighEfficlescy BFFI  ARNALULYS GF MASTERYS GF MODULYS GP
Moy B oo L8 Avareages Advantagas DELPHYS &P CELAHYS Nien G T Calubaton L
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TECHNOLOGY AND DESIGN TARGETS

* MMPEMEI NA ANMOXYPETE TA TRANFORMER BASE UPS

« ENA NEO UPS 100 KVA AINOZXBENETAI LE 2,5-3 XPONIA MONO ANO TO ENEPTEIAKO
KOLTOL AEITOYPTIAL TOY T

« ENHMEPQOEITE TlA TO MPOTPAMMA AMNOLYPXHL MAAAIQN UPS THL NIGICO i1

[&] LA MR i I o T ] I . |

e SR U CTTT
— 1—
kfﬂ
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MODULAR UPS: PAY AS YOU GROW, FIT AS YOU GROW

h Fin e
S ROODOM CAPACITY
INSTALLED Eﬁp.ﬂ.ClT"f

= #0% ~ TEXPECTED LOAD
(& ] -~
-
60, Waste due to oversizing
I
# a0 -

bl |t

ACTUAL LOAD

ROON CAPALTCITY

s s A
- ~ EXPECTED LOAD AT
NETALLED GAFAGITY sy

E B0

......

Firaste dus o ovearsizing

AOCTLIAL LOATDR
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 MPENEI NA AIAXITAIIOAOTrEITAI YQXITA TO UPS XITO 50-75% THX IXXYOLX TOY

-
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BATTERY TECHNOLOGY LITHIUM-ION

REVOLUTION IN BATTERY MARKET

CHANGE THAT WILL AFFECTS EVERYDAY LIFE

www.nigico.gr




NEW TRENDS & NEW TECHNOLOGIES IN BATTERIES FOR DATACENTERS

General
High power Lower dimensions compatibility
system and weight with all power temperatures
systems
VRLA v v’
Lithium lon / / / ‘/
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UPS LIB SOLUTIONS

LONGER LIFE

i

GANES E’A.I:E

ii

Compact
solution

density

[ J
N
[ High energy

* Fastrecharge
* High discharge current

BMS included as default in Lithium batteries

15 .
years Long life }




Li-lon TELECOM APPLICATIONS

48VDC L-ion TYNIKEZ ETKATAZTAZEIZ
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DESIGN LIFE OF LITHIUM BATTERIES vs VRLA

Napadoxég:

 EkpOpTION O¢ oTaBEEN TAON

e  DOpTION O OTABEPO PELUA

e 24 COVTOUEG TTPOYPAUUATIOUEVES EKPOPTIONC YIA TNV TTAPAKOAOLONOCN TNC KATACTACNG TV CLOCWPEELTWY
e 2 TTIANPEIG EKPOPTIOEIC

Avapevopevn Aidgpkeia Zwng (80% Ovop. XwpnTIKOTNTAG)

16

14 A

12

10 -

‘ETn

ELi-lon -

®VRLA (10Y)

25 30 . 35 40
O¢epuokpacia®C
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VRLA vs LI-ION: TCO ANALYSIS

TCO Analysis — 15 years @25°C - 5 min back-up time

300%

250% /

/ ——VRLA
200%

/

/ s LI-ION
150% ‘ l

100%

Cost

50%

0%

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Years
Note: Maintenance cost , BMS cost for VRLA and Space occupation cost excluded
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LITHIUM - POWER SYSTEMS COMPATIBILITY

» EvnuepwBeite yia Ta ocvotnuara UPS mov ocuvvepyalovral pe prrarapieg Lithium

« H Siapkeia Zong Twv pmrarapieyv Lithium cival vrepdimAdaoia t1ev VRLA evo
TO KOOTOG &ival mepimov oto 1,5
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LITHIUM BATTERY: NEW CONCEPT IN ENERGY STORAGE

 ME THN XPHXH MMNATAPIQN LITHIUM AAAAZOYN TA STANDARDS MNOY ZEPAME TIA TO XQPO
MIATAPIQN, TIA THN MAPAKOAOYOHLH TOYZ, A TA LTATIKA MOY AMAITOYN, A TON XQPO NOY
KATAAAMBANOYN KTA

 MEIQNETAI H ANAITHZH WYZHX TQN MIMATAPIQN

 MITOPOYME NA MIAHXOYME T1A SET POINTS 22-25 BAOMOYL LTOYX XQPOYLX TQN UPS-
MIMATAPIQN (ENANTI TQN 18-20 C) NOY EMIKPATOYN IHMEPA XTA DC

* OA AKOAOYOHLEI METAAYTEPH ANAAYIH XTHN EEOIKONOMHXIH ENEPTEIAX TIA TON
KAIMATIZMO AITO TON KO MAMAAH

-ﬁ‘ Jih i _d

\‘§ ( _ “—m__ S
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MPAKTIKEL EEOIKONOMHLIHX ENEPTEIAL ZTON KAIMATIZMO CLOSE CONTROL

WWW.nigico.gr



KYPIOI KATANAAQTEL ENOX DATACENTER

Typical Data Center Energy Consumption

Power Conversion, Metwaork Hardware,
(11%) (10%)

<~ Lighting,
(3%) o
Facility Servers & Storage, Eq npment
64 (26%) > 3
e
—
Coaling,

[S0%)

nelk3
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MPAKTIKEX EEOIKONOMHXHX ENEPTEIAX XTON KAIMATIZIMO CLOSE CONTROL
AVO BACIKOI TOMEIG:
1.  AVIIKATAoTaon QVEHICTAP WV E0WOTEPIKADV KAIHATIOTIKOV MoVAS®V PE AVEUICTAPES
e€oikovopunong evépyeiag Tommov EC Fan avtopara eTaBAAAOHEVGV OTPOP V.

2. Cold Aisle Containment. / Smart Aisle Dynamic Control.

WWW.nigico.gr



ANABAOMILH ME EC Fans

H Vertiv 81a0étal pia mAnen ykapa pe EC Fan Upgrade Kits yia KAiHaTioTikEG
Movadeg Nepoo (Chilled Water Units) kair AmevOciag Ektoveoong (Direct
Expansion Units).

\
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NMAEONEKTHMATA EC Fans

*  YWnAOTEPN EVEPYEIAKN ATTOS00N / XAMNAOTEPN KATAVAAG®ON O€
oxX&on JE TOLG CLUPATIKOLGS aveUIoTnPES TOTTOL AC Fan oTnv
iIS1a TTapoxn agpa.

e [lpoocappoyn oTa poETia TOL XWPEOL HET® TG ALTOMATNG
HETAPBOANG TNG TAPOXNG AéPa HE PACN TIC TPEXOLOES AVAYKEG
TOL £§OTTAICHOV.

EZEOIKONOMHXH ENEPTEIAZL!
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ELQTEPIKH MONAAA COMPUTER ROOM: AC Fans vs EC Fans

Movdadeg ne AC Fans Movadeg pe EC Fans

L12uc Li2ue
Lirek ket air Dsmoeratune 240 "C Flusd ETHYLENE GLYSOL 2075 Uinit ket oir e perabine FT Flud ETHYLENE GLYCOL 30%
Lind milet air mlabve fnenicity 480 = Inlat Rind fem peratons 1@ o Ubnit aribat oir raletiee fusmidey 480 9% It fliad temg eralving 20 =
Lt il 28850 Hrm it AL T paaun 118 o LI ani b LEBSO Pl A B pss ratLire ire c
ESP 50 Fo Lt fad e 343 vn ESP & Fa Lt i) Aoy 43 s
o eurd i m NIrok pavesnr m by AfHE WA kil He o el T
performances
Lirt Ut piassr inpt Y FE Ll Ligst s inpe kW
Toial cooling Capmity Uret EER 6.80 Takal eooling capaciiy Lirst EER B0
Sensibile cooling Capacliy Inbemral Slier class (ENTTE sid) 54 Sensibic cotling capaiity Iitmiad fsar clasa (EMTTO aul) (¥
SHR 1.00 Wil 2880 i & [RETI 2AB8BE  an
CFf ool pr Semperoiure 164 = Drepth 850 mm CHT ol 3l isrnpersfure 181 " Ciepil -+ L I T
O ol ar el e bomidiby fao Hugha 1080 e CHT el afr rekabee Rinmiditg 73.0 % Hsgiht 1863
Room SPL (g8 2m, 16 &7.8  dBia Weight 830 kg Raoem SPL {q% T, 1.9) 66,3 dB{a Weight B3D W
CW Coils CW Coils
Cajarilhy 2 n" Fludd pressure drop ooll+connechons . 35 kPa Chanrsy 2 n' Flisl poressiims inn coll+oannscions 35 kFa
el Pl flarw 543 Yalwe prosdune orop 1a kPa Uit Buid o F.43 ba Walve Prescure drop 10 kFa
et Thoid Sedle proscure Srog 46 kFa Linit fuid srle prosure drog &8 kEFm
CW Fans oW Fans
Quianiing a3 m Dperating Ampare dx 576 A Chaardity 1 Cperaing Smpers R
Type= Hiermas Full Inad Aurpesns 1w &00 A Ty Pl Full lomd Senpere 3z 800 A
Pasiai Sigply -3 Lot bl SO e P Ix17.80 A Powar pappey MO0 D gl Lockod roter Amp Fapae A
Fower input I HEIIB KW Fan inpu uoitage 3E0.0 W Forsmer input w R fan rrenulaton () B
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ELQTEPIKH MONAAA COMPUTER ROOM: AC Fans vs EC Fans

e ETnoieg wpeg Aeitovpyiag: 87460hr
e Koortog evepyeiag: 0,12€/kWhr

 Ernoia e§oikovounon ioxvog amo pia Movada:
3x3,28 - 3x2,28 = 3kW

 Ernoia e§oikovounon amo pia Movaéda:
3x8760x0,12=3.153,60 €
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WYKTIKH ILXYX KAIMATIZTIKHE MONAAAL

-

x AT

Returm Air Suppy Adr
Temperature Temperature

-
FANS AFFINITY LAWS
A
Q. N

—_— o 2
AT = 10°C ﬁ_:z(%)

P, (N1)3
P, \N,
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OPEN ARCHITECTURE
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OPEN ARCHITECTURE
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COLD AISLE CONTAINMENT

really
warm
> 3I0°C

high return temperature no recirculation
T 30°C...40°C no “hot spots™

Air cirec cooling Wit

Server rack

]

LLLLG

high delta T FES
small air Now -

A udl aal

controlled
fan speed no air leaks
1 _.'.!'_l | I I
— W, s

higher supply temperature -
—~20°C ... 25°C low velocity - low pressune no balancing required
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EXQTEPIKH MONAAA COMPUTER ROOM: AC Fans vs EC Fans + Cold Aisle Containment

LIt inilet i ismnpemiines
Lirer ey e rebonee nosmiciny
Lird airflow

ESP

Sy bewred

Lirnt

Toial cooling capaciby
el COEsIg ChpEcily
HR

28T coil air temperaiure

281 coil air redative humidity
Floewm SPL (688 2m T

Cridndiny
Lt P fhoney
Lird fond mcle pressure drop

Craamty

Pawer Buppky
FPowsar gt
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Movaéeg pe AC Fans

Movaéeg pe EC Fans + CAC

L12UcC
240 "C Fluid ETHYLENE GLYCOL 200 (EEITT A ST T P g TR S
dd i e Anber Tl 1Em peranee 138 " Linil avlet e refative ity
FHRI0 Mt Ol Muad team peersb e 17.a " Lt onrfios
20 Fa Ul Mide] fos .43 s E&P
B m Wippk panvesss=r = amapy 400 W3 phoSo Hx Sien e
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Uik peressr angnd 2,04 kW il
Lt EER L-H: Taotal coeoding capadgity
[LT T AR R T TR S R S S e T o4 Benaibde cooling capociy
Wit TR mm SHR
Diegith B30 i OHT cosl i Tempe raiune
T30 T Hesghi 1830 mm O coll a@ir reladive hesmic ity
&8 dBiAg Weighl B30 kp Room SPL §0 2m, t6)
CW Coils
2 m Fluddl prercias diop coll+eonmecions 38 kPa Clasartity
2,43 s Walve proesune frop 0 kFa Lt #od Hoewe
48 kPa Linin Phibd geda pressids O
CW Fans
N Qperaimng Armpere TuEIE A Crsandity
Hrurnasl Full boad Bumipesrs IwBO00 A Ty
DA Loched moiar Ampoere Az 4780 A Foraear supply
w Fam inpuLi uoitsgs R Porster inpu

12U
s C Flaundl ETHYLENE GLYGCOL 2055
280 Indet S fermpemioes 126 "
10480 mimh ChiAket et temparaturs 1F.8 A
Bo P LAniL i Al 243 ik
B m Linit prorevesr muppy 400 ¥ phiSd Hx
ancas
Linit prosesr ingpLn 0,84 oW
Linit EER Bt 10
|34 Inderral flteep class (EMT IR <) =4
1.0H0 Wihdih ZEHLE e
14,8 " Dby A%E T
833 "% Hejgl 1830 mm
B4.4  diB(a) el B30
EW Coils
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3,43 = Sl o easre drop 10 kP
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3 n" Cipesraiing Sompere 1043 &
Pl Full lousd fmpars AxS00 A
400 W3 phls Lockms] refior A 3x000 A
3= 0,28 KW Foooimy F Erecdiil o (9% ) AS.0



EXQTEPIKH MONAAA COMPUTER ROOM: AC Fans vs EC Fans + Cold Aisle Containment

e Etnoieg wpeg Aatovpyiag: 8760hr
« Koortog evepyeiag: 0,12€/kWhr

 Etnola e§oikovounon ioxbog amo pia Movasda:
3x3,28 - 3x0,28 = 9kW

 Ernoia e€oikovounon amo pia Movaéda:
9 x8760x0,12 =9.460,80 €
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SMART AISLE DYNAMIC CONTROL

TEMPERATURE TEMPERATURE
SENSOR T2 SENSOR T1
(— (— | alf— | r— | S e—— | lf— | mpET— | l— | miff—
SmartAisle
ERVER RACK SERVER nm:n:ﬂ
T ﬂmER ‘ -
TEMPERATURE
L s pddal s '
sl |8 - J

TEMFPERATURE
SENSOR T3
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CHOOSING THE IDEAL DATA CENTER COOLING TECHNOLOGY
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