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e Minimal/No e Part Best e Best « Reasonable e Reasonable e Visionary —

Progress Practice Practice Step Step 5 Year View
(between (between
Level 2 and Level 2 and
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ment WUE - i i i AR
FEEF = DCIM DCIM
Energy Logic HIE sHEREY 10% 25%~ 50%-~

RCL Rack Cooling Index

Top CIO and Data Center Manager Concerns in IDC
FAEN TR ERNAREL TR X 2EEKR,

Spring 2007 Fall 2008 Spring 2009 Spring 2010 Fall 2011 Spring 2012 Spring 2013

Monitoring
a Heat Density =~ Heat Density = Heat Density =~ Heat Density Availability = Infrastructure  Availability
78% 64% 56% 55% 56% Mgt 53%
51%
Monitoring Monitoring
Power Density Power Density Power Density ieSiladt<l Heat Density RIgiESigad{]

64% 55% 50% Mgt 49% Mgt

49% 52%

Monitoring
Availability Availability [icSi[ad<l Heat Density Availability Heat Density
57% 45% Mgt 46% 47% 47%
46%

Monitoring
Availability Infrastructure Availability
33% Mgt 41%

Space
4 Constraints

0,
32% 43%
Change Space - . . .
. Power Density Power Density Power Density Power Density
5 Management  Constraints 35% 25% 36% 29%
28% 29% § ° ° °
nirasracture  nfrasructure [ Space Space Space Space
6 Mgt Mgt Constraints Constraints Constraints Constraints Constraints
18% 27% Monitoring / Infrastructure Management properly balances the
Data Center Users’ Group Survey/USA needs of efficiency and availability
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 DCIM Management
 EMS, Energy Logic..
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PUE, DCE, COP, AEER, EER, Tier, TCO,ROI .....

PUE: Power Usage Effectiveness
DCE: Data Center Efficiency

Building Load
Demand from grid

Total Power IT
Facility * Switchgear  Equipment
Power * UPS
e Battery
backup
e Etc.

Power

Cooling
e Chillers
e CRACs
e Etc.

_ Total Facility Power

PUEs ————————
IT Equipment Power

DCE = 1 _ IT Equipment Power
PUE Total Facility Power

Benchmark

PUE: iRt ¢ * »2 3

PUE DCIE

Platinum

Gold

Silver

Bronze
Recognized
Not recognized

1.25~1.43
1.43~1.67

<1.25 >0.8

0.7~0.8
0.6~0.7
0.5~0.6
0.4~0.5

<0.4

1.67~2
2~2.5
>2.9
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Liebert APM

Infrastructure
Management
Avocent Avocenl Mermni =]
Serial KU:I'M -
Eop=sE Avocent Service Switch Liebert RDU Aﬂ@esﬁ &
Conirol

Processor Manager
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Avocent Data Center Flanner Sensors Alarms Lichert MPX, MP11

Avocent DS View

= = SmartAisle™

Intelligent, integrated infrastructure using row-based building blocks




Where Do You Spend Your Time?

| Total Solution

TCO
Performance
Modularity
Adaptability
Controls
DCIM
Control
Capacity
Efficiency
Flexibility
Footprint
Components
Service
1%t Cost

mAEﬁEGAME Relationship Value EMEON“
2073 SALES LEADERSHIP MEETING MERSO

Influence Value

Footprint
Components
Service
1t Cost

(iR = RER ?— T3 ke

MR Y A A
2 & B i g BAIRTR

Server
Component
. K . 732
T Energy Logic 2.0 & kB iEsxF
DC-DC 118 W
Saves an & T
and 31 Where Power
Distribution -1.53 W
and .04W here
UPS -1.67 W
and .14 W here

RImBE/ITRBRDHENS IR , TEHRRHE2.84RERE

AR BSSE

Cooling

-2.74 W

and 1.07 Where | Switchgear]
’ Transformer
2

and .10 W here
X

P
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UPS charged at

Trinergy

A special logic detects the Slonine
number of modules needed to
supply the load maintaining the
redundancy

*The modules not needed work
in a special standby mode that

grants the reliability of the
system

LOAD
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£ %r. Fan, Compressor, Aisle..
possible saving from cooling

]
<
>
@]
*
_|
o
—t
D

o Sehumidification ON

Digital Compressor

[ =]

9%

45%
4% EC fan R
12% SmartAisleTM
Avoid
10% unneccessary

dehumidification

Leading up to

&

45% saving of total cooling energy EMERSON.

Network Power

ERFEEBPSSACRACYT R EAR
Effect of return air temperatu F@ Sensible capacity increase

80 10 F higher
g 70 entering Air
2 60 - temperature
& - typically
S 50 -
£ enables 30-
ey 38% better
§ 30 4 CRAC
2 20+ capacity
(%3]
S 10
n
0 v L) v L) L) L]
70°F 75°F 80°F 85°F 90°F 95°F 100°F
Fod &Ffow  23.9°C 26.7°C 29.4°C 32.2°C 35°C 37.8°C
rate for the CW
CRAC) Return Air Temperature

‘—Chilled Water CRAC — Direct Expansion CRAC
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Energy saving from chilled-water temperature moving up
# B k-kasd-k® AR ASHRAE C9.9 STD 10~18C
—

C—
Highest possible

100% - -

90% | chilled water

80% - temperature 10 —

0% 15cc (better chiller
60%

i - .
L COP).

50% -

40% """""‘r"-"":u_,

30% | | & S FEEN

20% ' 2 el
WATE [y ’ I |J !

10% | p |~

0% L S -—.I_,_*_' l-.- o

Tew = 10/15°C 16/21°c 18/23°C

% % A& /4 %7 XD Modular Concept Proposal

s,
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Data Center Breadth & Depth
Uniquely positioned to create a holistic DCIM Platform

Paralleling Fire Pump
Automatic Switchgear Controller Surge Protection

Uninterruptible Power
Supplies & Batteries

Integrated Racks

Cold Aisle
Containment

Cooling

Power
Distribution Unit

KVM Switch

Infrastructure
Management &

Monitoring UP

Monitoring

\I I I I I

Server power supplies
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Applications User Vanagement Operationa
Interface Gonsole Dashboard

(=3

Adaptor Kit | Real-time
Application Event Driven Analytics

Integration i Services
] o Services oNetwurk n

Csivoes =1

| : ‘ Domain Model U U

Gommon Data Model . Time Series
3 Database M Data Mart

Universal Management

r—
COLLECTION & Gateway .
ACCESS Service
\ ! Servers  Power  Cooling  Storape  BMS Network  Processors

MAKING THE
FUTURE or

~ BUSINESS
POSSIBLE
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2% % b6|- 5 % H% Infrastructure for Cloud Computing
Case: TCC IDC PUE 1.5, Tier lll, Design and Facility
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