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Benchmarke PUE- | Climate Zone PUE Climate Zone (Taiwan)
Platimume <].25¢ | OA 1.64 Extremely Hot — Humid(0A)
Gold- 1.25~1.43- | OB 1.62 Extremely Hot — Dry (OB)
Silvers 1.43~1.67¢ 1A 1.61 S mRIER(Very Hot — Humid (1A)
Bronzes 1.67~2¢ | 1B 1.53 (Very Hot — Dry (1B)
Recognized: 2~2.5¢ | 2A 1.49 SRR IZER (Hot — Humid (2A)
Not recognizeds =250 | 2B 1.45 (Hot — —Dry (2B)
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BFPUE 1Bz 12 EF (TTM) #) PUE
1.09 1.1
Lengir, Marth Carclina 1.08 110
1.09 111
110 111
Council Bluffs, lowa (2nd facility) 1.08 108
1.10 1.1
1.1 1.1
The Dalles, Oreqgon (2nd faciliy) 1.08 107
1.09 1.1
1.08 1.08
Eernshaven, Metherlands 1.09 1.09
Hamina, Finland 1.09 1.09
Changua County, Taiwan 1.1 113
Singapaore 114 115
Quilicura, Chile 1.09 109
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ASHRAE ( American Society of Heating, Refrigerating and Air-Conditioning Engineers )
MR EBRENSER - HMEEEEMEBENEIRRER TS 10°C ( 18°F)

30.0 - @54

25.0 A AT increase of almost 10°C | 45

200 ;@36 A FEh S h 4\ 2
S = g=mcAt - RERERDR
g 2 B3 3 = At P =]
D 150 p 279 HESRERTENRE
(V] Q
5
A A

10.0 - - 18

5.0 - . 9

0.0 T T 1 T T 1 O

2008 2010 2012 2014 2016 2018 2020
Year

FE B B R R a8 B E Z=(ASHRAE TC9.9 Data Center Power Equipment Thermal Guidelines and Best Practices)
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terrorist attack that targeted the
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Space Type IT Transformer Up Cooling ||Lighting §| Total PUE
Closet 1 0.05 - 0.93
Room 1 0.05 02 1.23
Localized 1 0.05 0.2 0.73
Midtier 1 0.05 02 0.63
High-end 1 0.03 0.1 0.55
Hyperscale 1 0.02 - 0.16

2020 PUE
Space Type 2014 PUE Current Improved Redundancy
Trends Managemnjent Prms

Closet 20 2.00 2.00 2.Dl[]| N+0.5N
Room 25 2.35 1.70 '1_5{]| N+1
Localized 2.0 1.88 1.70 ’1.5'D| N+1
Midtier 1.9 1.79 1.70 '1_4{]| N+0.2N
High-end 1.7 1.60 1.51 '1_3{]| N+0.5N
Hyperscale 1.2 1.13 1.13 — M

1195
Bl =

it




RE IR RERIE F1 e 5

BRY2EEI%?

Eﬁﬁfﬁﬁ 7|',LEZI/L,\ ,}?1% . 5‘1? BU_‘_EW /.IE$ZQ7HE]/D\
BT AR BIADR B (L 2 SR P OO T B

Mmr
/1T
M
Ll
—
CT

~ 40 1
80 3 ‘
Iforecast --> g 3 -
| \
20 Infrastructure % fum
s 230 ———— s
§60 : ‘\:;\\.. ........ S Al
t N P2 2
S 50 : Wt EEE
= Network > Gl Wl W 13
é St §20 - \\\\\:~\‘ \‘~~*=&rfb.
40 orage S N ™
§ —— i g REL
£30 8 " . Y
% Servers T ‘Ei’f%{&
v =
30 F ] B+ ARE
" 10 £ |
E 0 = i1 T T T ™ T T T |l
0 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
2006 2008 2010 2012 2014 2016 2018 2020 ====Current Trends ===*|mproved Management = =**Hyperscale Shift

Data Source :United States Data Center-Eneairgyid)sage Repmins o BPAHS



—

JEL R =

RomeEe B AIENEERVEART) - BRI MREBE I B

FAREAS o / _:: __x:
to1m S BlE<s

- EFREPLSREEIREE, RICHER sS40

0 = S |, G P —
. - eaim ~— A& FE
== ——— —_— e

— &N N

S @m
— rxz—m




RE IR XU B F1 B 5

BEAlkZE = ZERAAERER
EEEFK - FESRUMMRE I AR L 2w o] LU R iEE L a=fs

—

o
Hot Aisle Containment((R #EE « B EEFER)

20300 [3 £ O it 5 )R Rl 18 2K
E

v' Efficiency
v High-Density
v' Humanity

Front-flow Cooling with
Hot Aisle Containment







8 #RAR A 48 3B 45 48 3R

[5) AR 2 R/ = R

@ h 4 a APC/CPI

59



1e 7t el a2

T
ailéy
ol
#

EIBYES Chiller

- EREFHMELDEH (partial load)REICOPEIRH = M BE I 14
« REAINESEOLUIZERTREADKRE

» AR EAE RIS m R

~

v" Server=1000kW
v" Transformer= 30kW
v UPS=100kW

v' Cooling=550kW ~
v’ Lighting=20kw Chiller= 330kW

Data Center
PUE=1.7

hRZEFFHEETBEZER| 0% | 5% | 10% | 15% | 20% | 25% | 30% | 35% | 40% | 45% | 50%

IDC PUEE{EZR 1.7 1168 | 1.67 | 1.65 | 163 | 1.62 | 1.60 | 1.58 | 1.57 | 1.55 | 1.54




KB =

25 5l R AL 2

INA I ZE R

Auly
T
S5
>>i\3l_'
B
faln
1

HeEnge& IS

HiR o] B #FER

2B -

=
= =]

E LK

B WL

/

KemEsRAlA5

12 R i




m
4
T
¢

1e 7t el a2

KB =

A% 22 A ‘/\’\D7J<%,ﬁ?§$%ﬁ A10~15% % = BB H B ERIBIN 2 B &
1B - O] AEERBEEE  KKERFKEEEEEE o] DIEIERHE

Performance curve

Head Series 4030 PTO0-1-0 (3.14.1.10) | Admin Data —

Py Tag Num: CWP1
ANSIHI 1482428 o naeo

(m) 40 5x4x10 @ 1780 rpm Location:
Motor Size: 20 hp
Moior Speed: 1800 rpm

32 10,15 in -'l-_T_E 1_L 78 -— Design Duty Point -—

___,BE b Flow:- 2820 lpm
S ! ; / -, Head: 24.5 m
973N ] ¥ S mpeller: .72 in
I : i ; S — Performance Data —
24 [ : <. A « MPSHR: 3626 m

= Eff. @i Design: 8340 %
= BHF @Des-; 1685 hp
I -hﬂquP.ﬂ:ﬂlll‘f?Hatedapd 20.00 hp
8.00n

3 - BEP lj‘.IE I'_'Ie-5|g'| mp.
16 8342 % @ 2576.7 Ipm
= Imps E"'M.]:l: BHP @ Flow
18.61 hp @ 3608.6 lpm
= Yumax mp. range: 7908 %
- Dutlet Veloeity: 17.44 ft's
a8
0
0 0.8 1.6 24 3.2 4 4.8

Water:, spgr=1.0000 Flow ( 1,000 Ipm)
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[ Uptime Institute] “"Z2ZIKE# ERData Center ZE LB T 218 EZEFR B E L
Uptime Institute Founder Ken Brill identified comatose servers as one of the biggest
opportunities for companies to improve overall IT energy efficiency.

According to McKinsey and Company, utilization of servers in business and enterprise data
centers “rarely exceeds 6%” (i.e, they deliver no more than six percent of their maximum
computing output on average over the course of the year) and up to 30% of servers are
comatose— using electricity but delivering no useful information services.(2015/6)
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1. Power Consumption A

2.EUI JEUITETR B2

3. Power Demand Predicting and unloading control technology&s
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4. Annual Carbon Emissions ZEEZ ik HERY

5.Spatial Daylight Autonomy (sDA) ZEfEI iR R B = 3 12

6. Annual Power & Water fee 88 K/KEZEAIGKEEZEIR
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2. GetlInsight (KBRS XA D)

3. Get Optimized (RE(LIRE EUER)
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Predictive
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Preventive
maintenance

cost

REIRE
Reactive
maintenance
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) A& 5 B (Dynamic energy adjustment)
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