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Modularidade é o uso de unidades separadas
mas funcionais que podem trabalhar juntas e
gue possibilitam uma forma mais efetiva para o
crescimento do DATACENTER,;

Modularidade e utilizar para  crescer
Incrementos menores de componentes padroes
gue possibilitam casar os requisitos Tl com 0s
requisitos de negoécio e adicionar capacidade
guando necessario.
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Modularidade possibilita ter melhor escalabilidade no
DATACENTER,;

Modularidade n&o pode ser uma panaceia;

Modularidade pode ser conseguida com
DATACENTERS tradicionais ou com DATACENTERS
em containers.

Modularidade busca o0 aumento da eficiéncia.
Infraestrutura cresce de acordo com o crescimento da
DEMANDA (carga de TI);

Hoje se busca a melhoria da relacao
Desempenho/Watt/DOLAR e a modularidade é
fundamental:

Modularidade com containers é o novo.
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Cl = CN * K+CAl (Y=AX+B)

Cl = Crescimento da infraestrutura

CN = Crescimento de negocios

K = FATOR DE CONVERSAO

CAIl = Capacidade adicional da infraestrutura

Exemplo : Se 0 negdcio cresce 100% a infraestrutura
cresce 50% o K=0,5.
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Instalacoes

Refrigeracao

Gerenciamento
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Indicador de eficiéncia

Maneiras diferentes de expressar a mesma coisa
Usada nesse artigo - em
5 conformidade com a
DciE recomendaggo da EPA
Eficiéncia da infraestrutura do data center

= Energia elétrica da carga da Tl

Total da energia elétrica para o Data Center

Maior percentual igual a

Exemplo: DciE = 80% maior desempenho.
Eficiéncia perfeita = 100%

PUE Qutro indicador é o

Eficiéncia da utilizagéo de energia INVERSO do DCIE
elétrica

8I-POM ( 0 mesmo que PUE)
Multiplicador de custos administrativos da energia elétrica na
infraestrutura do local
Total da energia elétrica para o Data Center
= Energia elétrica da cargada Tl
. Namero maior representa
Exemplo: PUE =1.25 menor eficiencia.
Eficiéncia perfeita = 1
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' Google Data Center PUE
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Capacidade de
PROCESSAMENTO

l_’

DATACENTER ,."
convencional e
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- DATACENTER

container

Requisitos de
Capacidade
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Melhor escalabilidade:
Mais sustentavel:
Maior facilidade de instalacao;

Reduz o tempo de instalacao (24-12 meses
para 4 meses);

Menor custo de capital.
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Menor flexibilidade;

Limitacoes nas disposicoes de equipamentos e
racks;

Fornecedores ainda sem estratégia clara;

Custos podem ser altos ainda.
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Fomecedor _____________Produto |

HP

/O

SGl

IBM

DELL

ORACLE

NXGEN MODULAR
BLADEROOM
BULL

HUAWEI

HP POD

I/O anywhere

Ice Cube

PMDC

Humidor

SUN MD S20 -D20

NXGENG600

Blade Room Modular DATACENTERS
Bio DATACENTERS

OceanSpace
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IBM Portable Modular Data Center (PMDC)

Rapid Deployment of a Complete Turn-key Data Center in any Environment for Remote,
Temporary, Mobile and Raised Floor Expansion Solutions

is a
complete, fully-functioning "plug and play” data Open IT architecture — supports any rack-mount IT equipment
center, including complete data center Complete data center infrastructure including chiller, UPS, batteries, fire
infrastructure, that can be designed, built and drop- systems, remote monitoring, etc.
shipped in as little as 12-14 weeks to any location P P R g £ S
in the world. Enables you to install a data center e N RN s W

s 5 Envi tal otected, secur ational i it
where it may not have been possnble before IBM’s Co:'l::tn:f:om'y:d rea':tom l:lmim::::w"zm

PMDC solution. maintenance from within a locked, secure and environmentally isolated
environment

Complete suite of IBM services for design, site preparation, installation,
training and service

Rapid deployment in 12-14 weeks from plan to start-up
Low Total Cost of Ownership

Up to 50% less space required

Install data center where you want and need it
Modular and scalable for easy growth

Remote Installations

Temporary installations

Mobile applications

HPC applications / cloud solutions
Raised Floor Expansion
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PMDC configuration examples

= All-in-one design
— IT equipment and infrastructure in a single container
Very compact solution
Use when space for containers is limited
Use when IT equipment needs are minimal
20’ solution: up to five 19" racks
40’ solution: up to eight 19” racks

= IT Equipment Container (Server Container)
— [T equipment, cooling, power distribution, fire suppression, |

..... R .

remote monitoring, physical security

Use for maximized IT equipment installations EFNEFENENRERENENENE

20’ solution: up to eight 19” racks or 7 iDPx racks ﬁ - S —
40’ solution: up to 17 - 19” racks or 14 iDPx racks .
Supported by physical infrastructure container or existing

building services

Physical Infrastructure Container (Services Container)
— UPS/batteries, power switchboard, chiller, fire
detection/suppression, cooling, monitoring
— Designed to support IT equipment container
— 2N or N+1 design
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Standard PMDC designs

’ Total Power . . - Electrical Room
Containers B Racks Density UPS Batteries  Chiller IT Cooling Cooling
. : Overhead Fan Coil Overhead Fan Coll
2x20 48kW 6kWirack  80kVA 10 mins 80kW (Bx17kW) (2x17KW)

: : RDHx Overhead Fan Coil
2x20 112kW 14kWirack 160kVA 10 mins (8 units) (2x17kW)

. . RDHx Overhead Fan Coil
2x20 176kW 22kWirack 225kVA 10 mins (8 units) (2x17kW)

; : Overhead Fan Coil Overhead Fan Coil
2x40 102kwW 6kWirack  120kVA 10 mins (6x17kW) (2x17kW)

, . RDHx Overhead Fan Coil
2 x40 238kW 14kWirack 225kVA 10 mins (17 units) (2x17kW)

. . RDHx Overhead Fan Coil
2x40 374kW 22kWirack 450kVA 10 mins (17 units) (3x17kW)

include:
= Complete insulation = Humidifier
= Fire detection/suppression = Access control
= Remote monitoring (temperature, humidity, water detection, fire = CCTV

alarm, UPS alarm and aircon alarm) = Lighting and emergency lighting

= Redundant chiller pumps

- main electrical panel (2N) = Redundant chilled water piping, valves and storage vessel
= Redundant power distribution and cabling = Engine generator with ATS
= Redundant chiller = Redundant engine generator.
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IBM PMDC Standard Design Layout Examples

A starting point to a customized, flexible container design

20’ Low Density PMDC 20’ Medium Density PMDC
6kW/rack — 8 racks 14kWirack — 8 racks
Estimated pricing: $856,250 Estimated pricing: $1,025,550

40’ Low Density PMDC 40’ Medium Density PMDC
6kWirack — 17 racks 14kWirack — 17 racks
Estimated pricing: $1,340,000 Estimated pricing: $1,587,000

20’ High Density PMDC
22kWirack — 8 racks
Estimated pricing: $1,130,850

40’ High Density PMDC

22kWiracks — 17 racks
Estimated pricing: $1,690,000
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HP 40’ Container
22 x 50U, full-depth industry-standard racks
600 kW (non-redundant), 380 kW (redundant)

HP 20’ Container
10 x 50U, full-depth industry-standard racks
291 kKW (non-redundant), 145 kW (redundant)

Best-in-class Density
Support for 3,520 compute nodes,
12,000 LFF drives, or any combination

27kW [ 17KW redundant per rack

Built-in Redundancy
N, N+1 and 2N Power at the rack

Ambient Operation Temps -20 to 130F

Ships from factory in 6 weeks, deployed WW

Pre-integrated, configured and tested prior to ship

Energy Effectiveness
PUE for POD only 1.05-1.08

Overall PUE can be <1.25

P9
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Length with clearance
Max weight

Max non-redundant
power capacity

Max redundant power
capacity

Power busways
Rack capacity
Total U-space

Flow rate of required
chilled water

HP POD 2000c

290kwW

145KW

2 x 225A
10 SOU racks
SooU

120 gpm

HP POD 4000c Std
density

450KW

291kwW

4 x 225A
22 50U racks
1100U

240 gpm

HP POD 4000c Max

density
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 Reducao do consumo de energia
 Reducao de emissoes de CO2
 Aumento da capacidade e performance
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