DATA CENTER
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A Playbook on Achieving a Higher Level
of Energy Efficiency and Performance
Improvement within the IT Facility
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INTRODUCTION

With focus now on internet-connected devices and software-defined technologies, data
centers are handling more computing power than ever before. More energy is needed to
store, process and analyze data coming from multiple sources and to simply keep the ‘lights
on’. Recent research from Climate Change News revealed that the ICT industry is expected
to be responsible for up to 35% of global emissions by 2020, with the data center industry
using 20% of all available electricity in the world by 2025.



I Introduction On the one hand, there is increasing pressure from organizations to reduce
energy consumption; on the other hand, there is also a need to have an agile

Understanding Data IT infrastructure that can be updated, reconfigured and expanded rapidly

Center Maturity to meet changing business requirements. The challenge now is finding the
balance between powering a data-hungry society and managing energy

5-Step Process to an consumption, diminishing operational budgets and supporting dynamic IT

Efficient Data Center requirements.

Jumpstarting Optimization Mechanical Power Usage Effectiveness = pPUE
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As data center operators, you need to understand where and how
your energy is used at a granular level. An efficient data center
would consume less energy while powering more load.
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UNDERSTANDING DATA CENTER
MATURITY

Different organizations face different challenges in their data centers. Some deal with
legacy infrastructures, others manage IT resources in silos. To address this, a top-down
data center improvement assessment must be undertaken within the organization to
identify areas of improvement.

Using a Data Center Maturity Curve helps organizations identify where they are at,
assess their current capabilities and benchmark their performance.

Here's what a path to building maturity within the data center looks like:

Do it for me!

How do do'

better?

.. « Automated policy
Optimized enforcement

?
What do | need to do? « System responds to

« Predictive modeling
« Active identification of common events

e . cost reduction
What is it doing? « Policies defines

> « Eliminate or avoid
= Reactive « Cross department problem situations
5I collaboration
< What do | have?  Little prioritization * Holistic tools
[3) « Few standards objectives =

« Ad hoc - Simple KPIs = Problems are anticipated

« Tools are limited = Problems understood before they happen

 Unclear roles &
responsibilities
« Problems not understood

VALUE

http://www.climatechangenews.com/2017/12/11/tsunami-da ta-consume-one-fifth-global-electricity-2025/
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5-STEPS TO AN EFFICIENT
DATA CENTER

In order to reduce costs within the data center and have a more agile
facility, the goal is to reach an autonomic state of maturity. Optimization
is one way of helping you reach that state of maturity by reducing
operational costs through assessing your IT equipment, identifying gaps
and areas of improvement. The idea is not to replace, but to make use of
the existing equipment and improve it.

The 5 stages of optimization are:

Jumpstarting Analyzing Achieving
optimization facts results

Measuring data Improving design
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JUMPSTARTING OPTIMIZATION

The first step in optimization is having a clear picture of
the overall performance of the data center facility. A Data
Center Optimization report helps identify how much
energy each component of your data center consumes and
spots areas for improvement.

Assessing the performance of each area of the data center should

be done by a service expert. Below is a sample breakdown of energy
consumption which will help you decide future steps to take in improving
overall performance:

Lighting Cooling Other server Processor

olcloloe

Server power Communication  Switchgears and
supply equipment transformers

&) () () ()

Storage
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MEASURING DATA

Once you have an idea of how each equipment in g
the data center is consuming energy, the next step

is for a qualified engineer to measure and analyze

the data to spot opportunities for improvement.

Key factors that need to be measured include:

s IESINORER.

Percent of Power PACU Hot/Cold
IT capacity metering redundancy Aisle Configuration

Some people rely on manual measurements and put the data in spread
sheets. This works but is inefficient. Manual retrieval not only limits you
in terms of how often you can gather data but you are also at risk of
making errors in retrieving and/or calculating. If the measurement of data
is wrong, then there is a high chance that you will be reacting the wrong
way.

By investing in an optimization service, you can get a quality survey
report that gives you a professional review of your data center
performance. An expert can also provide you a detailed analysis of where
energy is being used the most, leading to major efficiency, capacity and
cost-saving benefits.
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ANALYZING FACTS

Once a service expert has all the data needed, then he/she

will be able to accurately and effectively identify problems

in the data center and suggest areas for improvement.

For example, if the main concern is to cut down on energy

cost, there are a couple of things to focus on:

ring and Air flc CRAC unit
tion — optimization —
recommissioning
of CRAC units,

controlling air
temperature and
recalibrating sensors

intake

A

g thermal

identift




IMPROVING DATA
. CENTER DESIGN

Center Maturity Once the facts are laid out and the problem areas
identified, the next step would be to improve overall
5-Step Process to an data center design. Note that improving design
Efficient Data Center doesn’t necessarily mean overhauling the data
center. It could simply mean changing the way your equipment is run.

Introduction

Jumpstarting Optimization
All of the data gathered by the service expert would be used to:

Measuring Data o )

« |dentify different stress points

» Suggest different air flow management as needed (ie. Containment,
intelligent controls and economization)

Improving Data Center » Regulate temperature (hot aisle/cold aisle rack arrangement and

Design sealing cooling gaps on the data center floor)
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DID YOU KNOW?

Cooling accounts for 35-45% percent

of total energy consumption in a data
center. This means that cooling is where
the biggest efficiency impact can be
made. Cooling adjustments, utilizing
either hot aisle or cold aisles to rear-door
heat exchangers, can significantly reduce
energy costs and adaptive cooling
architectures can give enterprises the
flexibility to adjust to varying densities.
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ACHIEVING RESULTS

The last step in the optimization process would be to determine
the end results and how to effectively achieve this. This can be
having a target PUE, cost savings, energy efficiency or other
areas to cut down on energy cost and address gaps within

the data center. At the end of the entire process, optimization
makes sure that you get the results you expect based on your
budget, requirements and expectations.
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VERTIV OPTIMIZATION ot
SERVICES Qa0

Optimization services from Vertiv help organizations QQ
reduce overall cost in the data center by examining

the existing cooling infrastructure and determining

opportunities for energy savings within the data center.

By viewing real-time energy consumption and collecting

historical energy consumption patterns, experts can give

you the best assessment to cut down on energy spending. —

The Process

¢ & B

Deployment of Deployment of

On site assessment energy metering Optimization of Detailed reporting
PR a thermal " .
and report and verification ¢ cooling and airflow on energy usage
presentation over a continuous mi’:?agtee'g\?" components and reduction

28-day period
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The Key is Managing your Airflow

Have the capability to BEFORE

optimize the cooling A
capacity and manage ' S
the airflow within your

data center.

Baseline Airflow  Optimisation Optimisation Optimisation Optimisation
Consummtion Management ~ Stage 1 Stage 2 Stage 3 Stage 4
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Multiple benchmarks have consistently delivered significant energy
savings between 30% to 50% on cooling costs and reduced overall facilities
power costs between 10% to 25%.
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Here is a real-life example of optimization at work:

Customer Focus: Australian Telecom Provider

Critical Needs: The customer wanted to identify areas of potential energy
savings in its IT facility so it could better plan for efficiency and cost-saving.

The Solution: Vertiv performed an optimization service. The process starts

by monitoring how energy is consumed throughout the entire data center to
establish a baseline, with power metering deployed across all key devices to
achieve this. Armed with this data, Vertiv then set out to ‘retune’ the room. This
was performed by Vertiv's customer engineering team who ensured no impact to
the day-to-day operation of the data centre and the business it supports.

Original Layout of Room Before Optimization

‘GLEBE DATA CENTRE - Site ID: 1889

| mn m:n:m
g m-w




Introduction

Understanding Data
Center Maturity

5-Step Process to an
Efficient Data Center

Jumpstarting Optimization

Measuring Data

Analyzing Facts

Improving Data Center
Design

Achieving Results

Vertiv Optimization
Services

Results:

Applying Vertiv's Optimization service, the customer was able to:
» Reduce data center cooling electrical operating cost by 37%

« Reduce annual power bill by $56,000

« Increase data center capacity by 57%

Deliver 57% more business services from existing infrastructure
ROl 'in 22 to 36 months

Optimised Layout of Room After Optimisation with the blue aisles representing Containment
PODS 4 CRAC on standby, recalibrated.

‘GLEBE DATA CENTRE - Site ID: 1889




Learn more about our Optimization Services, visit www.VertivCo.com
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