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Setting the scene
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Climate Neutral Datacenter Pact

.

CLIMATE
NEUTRAL
DATA
CENTER

PUE = one off the key KPI's

L1legrand

DATA CENTER SOLUTIONS

Demonstration of energy efficiency with
measurable targets

Purchase of 100% CO2-free energy
Prioritize water conservation
Recycling and repair of servers
Looking for ways to recycle heat
Governance

AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘




Where are we with PUE?

Global average PUE

2020

Global

177

average

PUE, 1.59

(PUB mtio

1.98

~

Powe rusage effectiveness

1.65 1.67 Africa Asila-Pacifi Europe Latin Middle East Russia and United States
q (n=14) (n=56) (n=95) America (n=13) cis and Canada
1.58 1.59 (n=36) (n=7) (n=92)

What is the average annual power usage effectiveness (PUE) for your largest data center?’
A *All figures rounded

Uptime Institut:
2007 2011 2013 2018 2019 2020

Source: Uptime Institute
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EN 50600 — Energy Efficiency is a choice!

EN 50600-1 ISO/IEC 22237 EN 50600 Classification

|
I
General Concepts '
P ! Availability Energy Efficiency Security
/

- - —— ————

EN 50600-3-x
Operation

TR 50600-99-x

|
|
: Tech Reports

Best practises
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EN 50600 — Energy Efficiency is a choice!

Responsible
1

3 4 ,

Owner Owner Designer
gl | System '  Design .
-proposal - - -

5 6 7 8

Owner Designer Owner/Designer Designer

“Final design
Decision” ‘Fuggt‘quarl‘:“ = ‘& Project
esign 1y

9 10 11
Owner/Designer Owner/Designer Owner

- Contract - - Construction " Operation

L1legrand
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DATA CENTRE COOLING: Airflow management and design *

Utilize floor layout and equipment deployment
design concepts whose basic intent is to contain
and separate the cold air from the heated return
air in the computer room.

Note 1 Examples of these concepts include:
* hot aisle containment;

* cold aisle containment;

= contained supply, room return;

* room supply, contained return, [inc. cabinet
chimneys];

5.1.2 Contalned hot.or » contained supply, contained return.

cold air

Note 2 Failure to contain airflow resulls in both a
reduction in achievable cooling efficiency and an
increase in risk. Changes in ICT equipment and
management tools mean that the airflow and heat
oulput of ICT equipment might vary rapidly due to
power management and workload re-allocation.
This might result in rapid changes to computer
room airflow pattern and ICT equipment intake
temperature which cannot be easily predicted or
prevented.

DATA CENTRE COOLING: Airflow manlgcmmi and design *

Install aperture brushes [draught excluders)
or cover plates and panels to minimize all air
leakage in each cabinet/rack and across raised
floor areas when a raised floor is used as a
cooling air supply plenum

Cabinet/
| 21896 S ::;: al;erov:‘l Note I This includes flaor openings at the base
TR 50600_99_x 1 ageme of the cabinet/rack and qaps at the sides, top
and bottom of the rack between equipment or
| mounting rails and the perimeter of the cabinet
Tech Reports
p I Note 2 This is in addition to Practice 5.18.10.
/

CLC/TR 50400-99-1 Recommended practices for energy management

AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4




Designed PUE (dPUE)

The energy efficiency of a data centre can be predicted at the
deS|gn Stage based On: Table D.1 - Example of dPUE calculation

I Month I IT equip I Cooling/ventilati I Power | UPS ILnghmg IRemamnng' Total I I
Google data center PUE performance

Our fleet-wide PUE has dropped significantly since we first started reporting our numbers

] in 2008. The TTM energy-weighted average PUE for all Google data centers is 1.12,
O 1 Scenario fOI’ gl’OWth or making our data centers among the most efficient in the world.
expectation of occupancy

Continuous PUE Improvement
Average PUE for all data centers

126

O 2 Timeline for increases and/
or decreases in energy "
consumption ==
114 0
1o . v , v v - ~ r . hd ,0
= Quarterly PUE = Trailing twelve-month (TTM) P(;E V )

Figure 2: PUE data for all large-scale Google data centers

I * Forecasted use or estimate. |
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Facilities/ Ops

0?

DC Business
Line

Clients

Stakeholders

Public Opinion
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Scope for Today

PUE reduction by White space
Airflow Management

EN50600 KPI set

» PUE — Power Usage Effectiveness

WUE — Water Usage Effectiveness —~
ERF — Energy Reuse Factor

REF — Renewable Energy Factor

CUE — Carbon Usage Effectiveness

L1 legrand’
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AIRFLOW MANAGEMENT FOR THE WHITE SPACE

<




Basic Strategy for Airflow Management

Design for the Design for the lowest
highest possible inlet possible amount of
temperature for your airflow

servers

L1legrand

DATA CENTER SOLUTIONS

AIRFLOW MANAGEMENT FOR THE WHITE SPACE
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Basic Strategy for Airflow Management

Design for the
highest possible inlet

temperature for your
servers

Separation of hot and cold air flows
Uniform temperature in the datacenter mm) Higher Temperatures ~ mmp More Freecooling
* Better control it SLA's

 Higher temperature differences (dT) for more
efficiency of equipment

|.1 Iegrand® AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘ 11
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Basic Strategy for Airflow Management

Design for the lowest
possible amount of

airflow (m3/h)

Reduction of losses for air transport & high dT
Less airflow required to cool the same IT load mm) Less energy cost for fans

* Reduce air transport path length (\6\{\0(\?\\ \g\?\l\ \©
« Reduce air speed P et e

. . . \
« Avoid leakage / recirculation \’\eg,s o°

|:.| Iegrand® AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘ 12
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Basic Strategy for Airflow Management

- «  Basichotand cold air separation
Basic Airflow +  BasicContainment Big impact Avg PUE
Management
«  Basicrackairflow management

Current avg market
level for WS airflow
Mgt

«  Avoidlast % of leakage/ recirculation
Advanced Airflow ) :L.’WOpzm'czzd:nm'"memwm:;@“b"w :
Management «  Highendrackairfiow manageme Subtle impact Low PUE

Advanced airflow mgt is not
necesarily expensive!!

|.-.| Iegrand® AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘ 13 >
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Examples basic airflow management

Single row containment in a server
room

L1legrand

DATA CENTER SOLUTIONS

» Yy Yo

Datacenter cold aisle containment

Standard 19" — blind panels

AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘

Vertical Exhaust ducts - Chimneys

14>




Advanced airflow management — Hot & Cold air separation barrier

Door Leakage

Hot Aisle

L1legrand’

DATA CENTER SOLUTIONS

Potential recirculation through roof

Door Leakage

Leakage between cabinets

Leakage under cabinets

Cold Aisle

AIRFLOW MANAGEMENT FOR THE WHITE SPACE

> |
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Advanced airflow management — In Cabinet

—-—

Foam seal instead of brushes

Outside cabinet-to-cabinet seal

MpLL

—

Optimized blanking panels

Cabinet-to-floor seal

L1 legrand’

DATA CENTER SOLUTIONS

AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘
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t

ine

rflow management — In Cab

Advanced a

17

<
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Pressure drop [Pa)

Examples advanced airflow management

Optimized Rack

25 |

20 |

15 |

10 |

240 m3/h Saving

Cabinet Air Leakage: 800x1000x2200

Stangérd Rack

> |
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Enerqgy Efficiency vs Datacenter Load

Phase 1 Keypad Phase 2 Phase 3

nn
nn

n
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Results Example

Redundancy
secondary cooling IN+1 (W

syster

Price per kKkWh [€]

Average lcad per Cabinet [k'W]

Redundancy Primary

cooling system

¥ | Endhoven W

e 500 Cab Site

0,1

:  No containment — Rack Airflow mgt

20

Airflow Optimization project

Number of Cabinets per Corndor (# alway n
; 25
0 e The Netherlands
Ay 10
120
14
nstalied Second 24
= 4
Initial situation New situation
Setpoint CRAH TC,0UT 17,0 °C Setpoint CRAH TC,0UT 22,0 °C
|
Cold Corridor Cold Corridor
® No O Yes QO No ® Yes
~ Variable Speed Fan - Varizble Speed Fan
O No \PO No but Fossible to (@) yas O Mo ‘],O no but Possible to @ Yes v
% of Fans utilized 100 % of Fans utilized 100
’E,,,‘cog.m, Free Cooling
l— O No @ Yes O Ne ® ves
Rack Air op Rack Ar opti
® No O Basc O Yes O Wo @® Basic O Yes
I ——

L1 legrand’

DATA CENTER SOLUTIONS

AIRFLOW MANAGEMENT FOR THE WHITE SPACE
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Results Example

Result: : annual Saving Saving . . . .
IT load 500 kW 500 kW Airflow Optimization Results
pPUEcooling 1.34 ) 15241 . . . .
Annual Energy for Cooling| 1497035 kWh 901275 kKWh €59576 40 %  Applying containment & basic rack airflow management
SEER(COP) 293 4,86 0 . . .
Temp CRAH out 17,0 °C 20°C » 40% savings on cooling (free cooling)
Delta T over CRAH 50K 8,0 K
Primary Pcooling 1299 kW ° pPUE from 1134 -> 1121
Secondairy Pcooling 1680 kW o ; :
i x o  5°C higher server inlet temperature
Investment X € 1
Saving by Cabinet €119 ¢ 3K hlgher dT
Eindhoven Eindhoven
| s Alih
Befof’é“‘ 1197531413 ‘;":.:"ll.l-;:lllgllul‘;HIBJl_uJSJl After Tempsratuur [} N

|.-.| Iegrand@ AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘ 21 >
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CLIMATE
You cannot manage what yOu cannot measure N%llJ\'_TrI‘?\AL
CENTER

St

Demarcation point Secondary

between distribution
s ) - » Demonstration of energy efficiency with
Primary A | ort-brea
G R e O measurable targets

| IR A ke « Convert KPI (PUE) to measurement strategy
prm— N 4 SOOPS. « CFD/ Thermal imaging is not the same!
l _‘ » o & : { a ' socket .

Y ey x » Use the standards at your benefit
UPS A 3 : Protected
'_DC sourpp'y 4 ; : A : 2 S
Tertiary Fﬁstribution
equipment

|:| Iegrand@ AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘ 22 >

DATA CENTER SOLUTIONS



You cannot manage what yOu cannot measure

Power measurement — Level 3 PUE Temperature measurement — Level 3

Demarcation point Secondary
between distribution

supply and distribution equipment Point 2"
Primary A Short-break
- i socket
o g
supply Ay
H g = Un
3o A protected
>8Ta A = socket
3 &
5 Local battery
Additional supply |5~ supply/UPS
Al a Locally protected
4 A A 1 socket
Point "x* Point "y" A
- UPS A 7 Protected
T = .o & (A A ' socket
DC supply A A
Tertiary distribution
equipment

Granularity Level

Requirement
Level1 Level 2 Level 3

L1legrand

DATA CENTER SOLUTIONS

Raritan.

Abrand of Dllegrand

Server
Technology.

Abrandof Qlegrand

Inlet Air Temperature

Single sensor in
proximity to IT equipment

One sensor per cold
aisle

One sensor per 10
cabinets or racks (5 on
each side of the aisle)

Return Air
Temperature

Single sensor in
proximity to intake of
return air to the cooling
equipment

One sensor at the air
intake per CRAH

One sensor at the air
intake per CRAH

AIRFLOW MANAGEMENT FOR THE WHITE SPACE 4‘
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You cannot manage what yOu cannot measure

- 5 USB Dongle
[Cat.No 6 440 05)

- “
m Directly pluggable to the iPDU N
controller USB port -l

Contact Closure
Wireless Sensor
[Cat.No 6 460 04)

u Manages door contact and alerts
in case of door opening/closing

= Enables you to:

- directly manage and configure
alerts inside your PDU firmware

- track work orders into the rack
verifying if a door has been left
open unintentionally

" Plug & Play with Legrand Intelligent PDUs

m Enhanced security: each wireless sensor
has a unique encrypted ID [Zigbee Green
Power technology] which prevents the USB
Dongle from confusing them with other
equipment

= Instantly detects and pairs with available
sensors, and aggregates their data into
your PDU firmware

llssecee

Temperature

& Humidity
Wireless Sensor
[Cat.No 6 460 03]

= Monitors cool air entering and/or
hot air being expelled

= Enables you to:

- optimize your cooling
infrastructure

- efficiently control temperature
and humidity levels in order to
prevent equipment damage due
to hot spots and to reduce
energy costs

-

Covd

7

Civhdd

[
|
L
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CODE OF
CONDUCT

DATA CENTRES

Endorser

L1legrand

DATA CENTER SOLUTIONS

Updates Standards

7 /cf(dS
Standard N xfm mittee

[ 7
\\ Ve

\\)tlflcate register

Certifying bc Jy | Ce tlfylng body i Certifying body
7

Harmonisation consult

Certificate Certificate

n
c
=
)
=
=1
=0
o
>
~
>
®)
O
-
D
Q.
=
=
o
>
0O
o
e
>
=
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Conclusion

Pressure for further lowering of energy consumption is coming

White Space airflow management is a topic with impact
— Energy cost reduction
— DC management/control

It is not so hard/ expensive to do
— Standards are there to help you

Measurement of your results is key to further success.
— Certification might help you

Continue to improve white space airflow management.

We are there to help you!
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