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Managing the Data Center to Profitability

Are my current data centers efficient?

Reducing energy consumption

The ROI of efficiency improvement

Presenter
Presentation Notes
Please send feedback and improvement ideas to the Data Center Science Center – DCSC@apc.com.  Thank you!



Executive summary of this presentation:



Discusses why you should care about data center efficiency, regulatory drivers, quantifiable $$$$ results you could expect to achieve by deploying APC power, cooling, management, racks and services. APC is not only a UPS provider, they can partner with you on your mission to drive efficiency through your data center.
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Agenda

●

 

Drivers of Inefficiency

●

 

Which Infrastructure to Focus on?

●

 

Complexity of Comprehensive Efficiency Management

●

 

Helpful Tools for Design and Implementation

●

 

Summary –

 

Are you Optimizing Your Infrastructure?
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Key reference points

●

 

More than 50% of power going into a typical data center goes to 
the power and cooling systems –

 

NOT to the IT loads

●

 

The typical 1MW (IT load) data center is continuously wasting 
about 400kW due to poor design (PUE = 2+, instead of best-

 
practice 1.3-1.5)

●

 

Every kW saved in a data center saves about $1,000 per year

●

 

A 1% improvement in PUE corresponds to approximately 2% 
reduction in electrical bills

66

White 
paper
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Primary drivers of inefficiency

●

 

Oversizing of power and cooling equipment

●

 

Pushing cooling systems to cool densities higher than they were 
designed for

●

 

Ineffective room layout

●

 

Ineffective airflow patterns

●

 

Redundancy (for availability)

●

 

Inefficient power and cooling equipment

●

 

Inefficient operating settings of cooling equipment

●

 

Clogged air or water filters

●

 

Disabled or malfunctioning cooling economizer modes

●

 

Raised floor clogged with wires
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IT Load

Power consumption as % of the IT load
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Improving efficiency means working 
to reduce power consumption 
(increase efficiency) for each of 
these device categories

Power Consumption as % of IT Load

Data for a typical tier 4 data center operating at 30% of rated load

Power consumptions compared to the IT load

144

White 
paper
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WHICH infrastructure? 

BUILDING BUILDING 
infrastructure
“Building systems” 

HVACHVAC 
Electrical systemElectrical system 
Fire suppressionFire suppression 

LightingLighting 
SecuritySecurity 

BMSBMS Servers, storageServers, storage 
hypervisors, NMShypervisors, NMS

IT IT 
infrastructure

“IT assets”
Racks       Racks       

Management                 Management                 
LightingLighting 

Fire suppressionFire suppression 
Physical securityPhysical security

PowerPower 
CoolingCooling

DATA CENTER DATA CENTER 
infrastructure

NETWORK NETWORK 
infrastructure
Switches, cabling, Switches, cabling, 

routersrouters

True efficiency must represent all four

Presenter
Presentation Notes
Since I will be using the term “infrastructure”, I wanted to explain the different types of infrastructure.  

There is building infrastructure  Heating Ventilation and Control, Electrical system – breakers, transformers, switchgear, wiring, etc…,  Fire suppression, Lighting, Security, and BMS Building Management Systems.



There is data center infrastructure including Power – UPS, Cooling – CRAC’s and CRAH’s, Enclosure racks, Management of the power and cooling, lighting, fire suppression, and physical security.



There is IT information technology  infrastructure that includes physical servers, physical storage, hypervisor (also: virtual machine monitor) is a virtualization platform that allows multiple operating systems to run on a host computer, and NMS network management system

�Then there is  network infrastructure – Network switches, cabling (Ethernet, etc) and routers
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Data Centers Have Complex 
Management Issues

UPSUPS

Energy 
management

Building 
Automation

Power Metering
Data center power

distribution

Data center power & 
cooling capacity 

management

Computer room 
air conditioners

IT Infrastructure
Management

Applications

Lighting controls

Video surveillance
Security

Access control

Environmental 
Conditions

Servers

Network

SLA Measurement

Storage

RRack level surveillance
Available space 

in racks

Presenter
Presentation Notes
These are all of the elements that require managing.   Traditionally, these systems have worked independently of each other and generally were used by different personnel within the organizational structure of a company – BAS systems were used by the real estate/facility organization while EMS were used by the IT department.  In a traditional, relatively speaking, low density data center (2-4kW per rack), this non integrated approach is acceptable.  But you see when all of these elements start to feel the pressures of today’s environments, data center managers can easily be overwhelmed and under resourced.
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Health Care Example: Integrated management platform
to achieve the highest availability and highest efficiency
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Impact of management from rack to the building

Thermal Issues
•

 

Visibility of thermal issues from rack to row to room to building
•

 

Rack/Row –

 

Row based cooling issues?
•

 

Room –

 

Perimeter cooling issues?
•

 

Building –

 

Chiller issues?

Power Issues
•

 

Visibility of critical power distribution from the building to room to row to rack
•

 

Rack/Row –

 

metered power distribution, capacity management issues?
•

 

Room –

 

critical power distribution issues? Power overload issues?
•

 

Building –

 

MV/LV Distribution issues? Generator issues?

Physical Security Issues
•

 

Visibility of physical security from inside of IT space through the healthcare facility
•

 

Rack/Row/Room/Building –

 

Access to rack/row/room/building issues?

One integrated view of facility and IT physical infrastructure is 
the only way to non-stop digital management
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Data Center Monitoring & Operations 
Power | Cooling | Racks | Security | Environment

People

The business 
Business processes

IT software platforms 
OS | Apps | Security

IT hardware platforms 
Servers | Storage | Networking

Building systems 
HVAC | Lighting | Transport | Security | Fire

Integrations Up & Down the Stack 

Application Management Layer

Network Management Layer

Building Management

ION Enterprice

Layers of management

Data Center Physical Infrastructure 
Management

Presenter
Presentation Notes
Here we see a graphical representation of the layers of management with the Application Management, Network Management, and Building Management layers highlighted.

http://www.bmc.com/
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BMS: Data center main screen- 
monitoring, control, overall energy use & PUE

Chiller Plant
Humidification
Heat
CRACs (Computer Room Air Conditioners)
General HVAC, Controls, and Misc. Gray Space
IT Equipment
UPS Loses
Transformer and PDU Losses
Lighting / White Space
Switchgear and Generator Plant Losses
Pumps (Dedicated to Data Center CRAC Units)

Data Center Floor Plan

Data Center Piping

PID Tuning

Report

Square D Panels

Security

Veris Panel

Veris Histories

Veris History

TOTAL

4

123

PUE = 1.779

Kw

PUE calculation:

 

157.3 (total) ÷

 

88.3 (IT)

 

= 1.78

Presenter
Presentation Notes
Building management system.  This one was actually designed for automation and control of the HVAC.  

You can drill into the actual subsystems and chiller plant



Slide Intent:

	Show the detailed monitoring of the data center & the real time PUE calculations.  Visibility is ½ the battle and now we can continue to tweak & improve the PUE.



Notes:

The audience will not be impressed with a PUE of 1.7.  It is important to note that we realize this is not an earth shattering PUE.  BUT – given the circumstances of the design, it is actually pretty good.

The Main point is that there are VERY few data centers that are measuring real time PUE, and to see the contributions of each section allows us to continue to find the big offenders and try to improve.

For example, we plan to raise the temperature in the data center to improve PUE.  This is a balance.  If the temp is raised too much, the InRow fans might spin up higher, off setting some of the energy savings we will see in the chillers with the higher return water temp.
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Web-enabled interface 
For easy integration with 3rd party web 
page through application programming 

interface (API)

Subsystem energy losses 
Insight into energy losses and cost of 

subsystems, with details of which 
subsystem draws the greatest cost

Energy efficiency calculation 
Current and historical PUE values based 
on the current IT load for a fact-based 

understanding of energy efficiency at the 
facility level

Efficiency dashboard

Presenter
Presentation Notes
In your standard building you have 4 different domain management systems – power quality, Building comfort, Security, and Data Center

This is a White Space Energy Efficiency Management software dashboard.   Its a standard Web interface.   

You have your choice – use standard values that are prelloaded, Very simple.  It gives you places to input values.   You can measure these values and hand load.  Or you can associate meters within you facility.  

Put in your measured loads. Monitor your meters automatically over your network – have your values in real time.   You get your energy usage by category – power, cooling, lightinging, etc…..    
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Comprehensive Data Center 
Physical Infrastructure 

Management
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Tools can provide help to manage data center 
carbon footprint

Efficiency Assessment and Carbon Assessment services

Designer

Standard data center specifications

Highest efficiency power and cooling equipment

ISX Central data center management software

Detailed power and cooling device efficiency data
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Go Go to latest online 

version of this tool
Click to resume 
presentation modeDone

http://www.apc.com/tool/?tt=6
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Work with Utility or Energy Consultant to perform 
electrical efficiency assessment
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Are my data centers 
efficient?

Probably 5-20% less efficient than they could be;  
you can learn a lot from a data center efficiency 
assessment

How do I reduce energy 
consumption?

Identify the inefficiencies and correct them.  
Simple changes like temp settings can lead to 
remarkable improvements.  Design new data 
centers and/or zones for high density. Use 
right-sized, high-efficiency power and cooling 
equipment

Does efficiency 
improvement have a 
good ROI?

Many improvements are essentially free during 
design of NEW data centers or zones.  Most 
EXISTING data centers have significant quick-win 
opportunities that can be identified during an 
assessment 

Data center efficiency 
Summary


	Managing the Data Center to Profitability
	Agenda
	Key reference points
	Primary drivers of inefficiency
	Power consumptions compared to the IT load
	Slide Number 6
	Data Centers Have Complex Management Issues
	�
	Impact of management from rack to the building
	Integrations Up & Down the Stack 
	BMS: Data center main screen- �monitoring, control, overall energy use & PUE
	Slide Number 12
	Slide Number 13
	Tools can provide help to manage data center carbon footprint
	Slide Number 15
	Work with Utility or Energy Consultant to perform electrical efficiency assessment
	Data center efficiency �Summary

