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Row Cooling Architecture




Consumption 1MW Data center

AIZ¥g 177,000,000 kW-Hr &J[4E
= 60,000,000 Gallons &

-] 145,000 Ibs.

g 21,000 Ibs.

EEI-AEJ 33,000 Ibs.




Data center 9l

Electrical

Power
IN

Chiller 33%

Humidifier 3%
CRAC 9%
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IT Equipment 30% DATA

LENTER
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UPS 18%
Lighting 1%
Main-switchgear / Generator 1%
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High Efficiency

FO0rH& 1,000kW
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Case Studye«++Cooling System for 260kW IT load in 40 nos. of Racks

InNRow (IRRC) System

Traditional CRAC (CW) system

Space requirement

kS -—r-'ri—'—'l—u—'-'-n-
AP M

93 Square Meter (67%)

138 Square Meter (100%)

Air temp. control

Rack inlet temp. sensor maintain the
proper air temp. drawn to IT
equipments.

Impossible to control rack inlet temp.

Power
consumption of
Fans

Low
due to closed location to racks

High
due to departed from racks

Electricity Charge

US57,500/year (18%)

US541,400/year (100%)

C0O2 Emission

36ton/year (16%)

219 on/year (100%)
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HACS and BACS

RACS
. Rack air containment system
X9 W2 DS

HACS

. Hot aisle containment system
Open HLCt 15% QY
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50% or more of network problems

LAN are related to cabling

Eguipment
- T% Intelligent Software
Cabling Workstation 54%
34%

A HEFBCHELE BEE: B ANT R, ! !ll
..I'-.L- Mt e ‘O

- . 7 i - r":\,:ulh..i_ -l' I :l
ANNE DL LLAR
e e Source: Real
Decisions

“Real Decisions” 2} “Gartner A" E 11 A0 2|5IH T A| Network &5-X}H|0f|Af
Cabling 0f £X}3}= H|- 82 5% O]|2H0|X| 2t Cabling 9] Life Cycle2 7}& ZH
HH| Network?| E0f= 50% O|40| Cabling 2 El 2H|O|CL(HZF HA 202))
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P Data Center Standards

ANSI/TIA-942

Telecommunications Infrastructure
Standard for Data Centers

V4

TIAZEIA TIAZEIA TIAZEIA
568 569 606
Copper & Fiber Pathways Administration
Cabling & Spaces
ASHRAE Uptime IEEE 1100
ooling/HVAC : ITE Grounding
Institute
OoVe .- : 0 0 d D 0



TIA9429| Tier

Tier 1

Tier |l

Tier lll

Tier IV

Site availability

99.671%

99.749%

99.982%

99.995%

Downtime (hours/yr)

28.8

22.0

1.6

0.4

Redundancy for power, cooling

N
Single path

N+1
Single path

N+1
Multiple path

Concurrently
maintainable

Z2(N+1) or 545
Multiple active paths
Fault tolerant

Operations Center

Not required

Not required

Required

Required

Security from lobby to floor

Industrial grade

lock

Card access

Single person
portal, preferably
with biometrics

Single person
portal, preferably
with biometrics

Redundant Backbone Pathways

Nt required

Not required

Required

Required

Redundant Horizontal Cabling

N&

No

No

Optional

Redundancy of routers & switches

No

No

Yes

Yes

Redundant access provider services

No

No

Yes

Yes

Secondary Entrance Room

No

Yes

Yes

Yes

Patch cords labeled
“to - from” on both ends

Ng

Yes

Yes

Yes

Bracmg of racksfcabmets

N

Base only

Fully braced

Fully braced

(Annex G)

o2 o
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ot required

Not required

Eol El.o El

Yes
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K] 2 HIO|ZR - Air Flow*

HO|E 3 : Hot AislesO| AN A E 20 AEL
% #Alo|E23: 24 ArHo| Upper Cabling

> Power #|0|& : Cold Aisles®| AMA = 20| S}t

> Hot Aisles 1} Cold Aisles 2 112i¢t = H{X|> 222 2|t 7

Coollng .ag

.,
My

Server

Cabinet Cabinet i Rear Front Front Rear Rear Front

Center ?:I:' H I r
AC < . > § PERFORATED

FLOORTILE

'11!» NS

OOOO POWER CABLE
/H'/N/ LA '

Source: ASHRAE (2004)

Based on ASHRAE “Thermal Guidelines for Data Processing Environment
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Catalyst 6509 in Panduit Cabinet rack
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Plug & Play Solution
QuickNet® MTP Cassettes

High Density Rack Solution
PatchRunner™ Rack System

@
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Fiber Routing Solution
FiberRunner™ Routing System

High Density Copper Solution
PanView A/E& F/0/E&
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