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. Culture at NetApp
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. Design Philosophy

= Infrastructure Raised Floor Vs. -
= Humidity Control Control Vs. -
= Containment Hot Aisle Vs. -
= Operating Temperature 18-21 Deg C Vs. -
= Cooling Control Temperature Vs. -
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Evolution of Datacenters @ NetApp

Generation-1

Rack Power Capacity - 4KW
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Generation-2
+ Rack Power Capacity — 4 to 6KW
+ PUE-20
«  Variable Air flow
»  Temperature control

Control Damper

* Lessons Learnt Cc
*  Hot wraps R
« Short Cycling A
»  Temperature controlled Ho
——
© 2013 Nethlpp, Inc. AL rights sesorved. NetApp Confidential - Internal Use Only

© 2013 NetApp. All rights reserved. NetApp Confidential - For Internal Use Only




. Evolution of Datacenters @ NetApp

Generation-3

Control Damper

«  Rack Power Capacity - 12KW
+ PUE-15

+  Cold aisle containment

«  Pressure controlled Cooling

* Lessons Learnt

<= * Huge Duct work

Return Air

I>»X00O

Generation-4

Outside Air Tomp >23°C to <33°C

« Rack Power Capacity - 12KW

+ PUE-12

+  Cold aisle containment

+  Pressure controlled Cooling

+ CRAH mounted at above Floor

« Airside Economizer — Free Cooling

_—
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Generation-4 Datacenters/Lab
with Airside Economizer

Outside Air Temp >23°C to <33°C

o Mixing Dampers
Outside /ili / Cooling Coil Required

Relief 00% Speed Control
Dampers

AN
Hot Air
Return

PUE = 1.18

Pressure

Return Air 33°C Sensor Cold Room 23°C
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. Performance of Datacenters

PUE=2

ENERGY

PUE=1

1 kW CAPACITY 12 KW

—————
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. Datacenters/Lab in NetApp India

Current Lab

@ Py = 200 Racks in 5060 SF area

@ 7 = 2400 KW Power and 800TR of
Cooling

PUE=2

¢ .
@ = Power Density of 12KW/Rack

ENERGY

‘ = Extreme Density Cooling system
Modular, Scalable UPS system

@ = 3000 Servers including 50 Blade
Servers

PUE=1

1 kW CAPACITY 12 kw

New Bangalore Site Lab
Targeted PUE of 1.210 1.3
+ Cold Aisle Containment
« Airside Economizers — Free Cooling 10-25 Deg C 47%
« Efficient Water Cooled Chillers of COP 7
- Efficient UPS Power — 96% Efficient DRUPS

S
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. Green Performance

« Achieve 96% of Efficiency

« Buy Green Power from Individual
UPS Power Power Producers

No Batteries

+ Achieve COP of 7
COOling Power _ . + Buy Green Power from Individual
Power Producers
- Utilize 47% of Free Cooling

- Reuse/Recycle Water
- Zero Discharge Site
Water _ - Efficient Cooling tower

Targeted PUE of 1.2 to 1.3

_
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Air-side Economization
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Table C-4. Time weighted failure rate x-factor calculations for Class A2 for air side
economization for selected major world-wide cities. The data assumes a 1.5°C
temperature rise between the outdoor air temperature and the equipment inlet air
temperature.
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. Datacenter/Lab at NetApp India

= 200 Racks in 5060 SF area

= 2400 KW Power and 800TR of
Cooling

= Power Density of 12KW/Rack

= Extreme Density Cooling

Side View system
= Modular, Scalable UPS system

= 3000 Servers including 50
Blade Servers
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