








Figure 5. Recommendations are specific and highly detailed, with estimates for savings, cost, and payback horizon

HVAC: The analysis recommended setting the fresh

air airhandling unit (AHU) set point closer to the
computer room air conditioner/handler (CRAC/H)
discharge air temperature to save energy; and
implementing a cooling solution that integrated data-
center-wide sensors, intelligent control, and automated
provisioning, which would allow the computing
infrastructure fo interact with the data center facilities
to optimize cooling.

Electrical system: The analysis showed that improving
control of the generator jacket water pre-heaters,
limiting temperature to only what was needed, would
help reduce energy use.

The company was pleased to learn that some of

these recommendations would cost almost nothing

to implement, yet produce impressive results. For
example, the analysis showed that a significant drop
in monthly energy use and cost would come just from
optimizing the cooling system'’s temperature set points.
This single, no-cost modification would reduce monthly
cooling system energy use by a projected 10%,
resulting in annual savings of $100,000 USD.

Truly sophisticated analysis often uncovers simple but
effective measures, such as merely changing settings
on existing equipment, that yield big energy savings.

Such measures are "low-hanging fruit” that can quickly
start generating significant return on investment, and
realize immediate benefits.

The report from the experts listed some 30 specific
recommendations for saving money and reducing
expenses in the data center. The recommendations
for energy savings were grouped by initial cost

and then by lifecycle cost, with priority included if
the recommendation was identified as improving
reliability as well. Figure 5 shows the details for a
typical recommendation; for each recommendation,
the report showed the estimated annual savings

in kilowatt hours, dollars, and tons of CO,. It also
showed the estimated cost of the improvement, along
with the simple payback period—the break-even point.

The savings

A number of energy efficiency opportunities with
varying payback periods were identified during
the assessment. The analysis examined a range of
options—from shortterm, fast payback measures
to longerterm, more capital-intensive projects.

Table 2 shows estimated savings for various measures
with relatively short payback times.



Table 2. Selected fast-payback energy savings measures and their costs for the example data center

Estimated first cost or Estimated annual

incremental cost increase electricity Estimated annual Simple payback
Recommendations (USD) savings (kWh) cost savings (USD) (years)
Increase UPS room temperature setpoint - 101,376 $12,064 Immediate
Increase switchgear room temperature setpoint - 30,660 $3,649 Immediate
Reduce condenser water temperature setpoint (verify with - 37,450 $4,457 Immediate
chiller manufacturer)
Increase CRAC return air set point and tolerance range - 51,500 $6,100 Immediate
Shut down 3 CRAC units - 109,620 $13,000 Immediate
Shut down 44 CRAC units - 1,599,600 $190,350 Immediate
Raise primary chilled water temperature setpoint - 198,000 $23,500 Immediate
Disable all individual CRAC infrared humidifiers and rely - 525,600 $62,500 Immediate
on centralized humidification in main AHUs
Widen CRAC unit return air humidity deadband to meet $3,000 158,000 $18,800 0.2
ASHRAE standards
Add air side economizers to AHUs $24,000 1,260,400 $150,000 0.2
Use liquid-cooled server cabinets in lieu of cabinets cooled $85,000 1,280,000 $128,000 0.7
by rejecting heat to data center (large DC)
Use chillers with variable speed compressors in lieu of $300,000 6,000,000 $360,000 0.8
constant speed compressors with solid state starter
Shut off 3 CRAC/H units $5,000 62,500 $5,000 1.0
Extend return air duct an all CRACs; duct all CRAC units $80,000 578,000 $68,800 1.2
to above drop ceiling
Place floor grills correctly $7,000 72,917 $5,833 1.2
Seal gaps within and between cabinets $10,000 83,333 $6,667 1.5
Install VFDs on condenser water pumps $8,500 43,800 $5,212 1.6
Increase height of CRAC returns; use extended ducts $50,000 250,000 $20,000 2.5
Use liquid-cooled server cabinets in lieu of cabinets cooled $80,000 320,000 $32,000 2.5
by funneling heat to data center (small DC)
Replace controls on fan-coil units $70,000 450,000 $27,000 2.6
Replace aging air-cooled chillers $160,000 1,000,000 $60,000 2.7
Install VFDs on CRAC fans $560,000 1,744,992 $207,600 2.7
Replace single-speed pump motors with high-efficiency $285,000 1,750,000 $105,000 2.7
variable-speed motors
Control CRACs on supply air temperature $50,000 208,333 $16,667 3.0
Use evaporatively cooled chillers in lieu of air-cooled chillers $300,000 1,187,500 $95,000 3.2
Install VFD on chillers $225,000 560,000 $66,600 3.4
Revise location of blade server cabinets $100,000 31,250 $2,500 4.0
Improve cable management within cabinets and clear $50,000 156,250 $12,500 4.0

obstructions below raised floor

Note: These recommendations are not meant to represent typical costs but rather to depict the types of recommendations, along with the estimated first costs and annual energy costs. Each
recommendation is very specific and dependent on the configuration of the specific facility.

There’s an important lesson to be learned from this only by analysis. Some of those measures are likely
typical analysis: Even a data center that is relatively to be simple low- or no-cost techniques that yield
efficient often can achieve healthy cost and energy big dividends.

savings by implementing measures discoverable



Figure 6. Comparing yearly temperature profiles for Chicago, London and Hong Kong
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(Source: HP climate analysis data)

Anqusis chiliques plqnning and Sife With an cmolysis tool like that shown in Figure 6,

. planners can quickly weigh multiple alternatives
selechon, too before more detailed planning or construction
Energy analysis is important not only for existing data  groundbreaking. Being able to perform such “rapid
centers, but also for new site selection. When planners prototyping” is another important advantage of a truly
are considering a new data center—or a data center  all-embracing energy efficiency analysis.
consolidation involving a new site—they undoubtedly
realize that climate can have a significant effect on
energy usage. But climatic effects are difficult to
quantify in the early stages of project development.

What's more, comparing the effects of climate on
energy use across multiple global locations is normally
a very data-infensive process.
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The scenarios on the previous pages perfectly
describe the HP Energy Efficiency Analysis. This is an
analysis-only, vendor-neutral service just for the data
center. It compares power utilization effectiveness
(PUE) to industry best practices, identifies sources of
inefficiency, recommends improvement measures,
and provides cost/benefit estimates for those
improvements.

The analysis starts with hands-on measurement of

the actual power use in your data center. It adds
analytical modeling and simulations that pinpoint
exactly where you will find the greatest gains in
efficiency. At the completion of the analysis, you'll
receive a report, expressed in business language, for
making business decisions. The report shows ways to
reduce costs, along with potential savings and return
on investment—your ROI.

The report identifies operational and maintenance
practices that affect energy efficiency, and

describes how you can improve them. It supplies
recommendations for mechanical and electrical
improvements, and gives a high-level cost-benefit
analysis for each. By comparing your results with those
of your peers and with industry standards, it helps you
prioritize which recommendations to implement within
your energy plan.

Experts show how you stack up

You can trust this report and use its recommendations
with confidence. The HP Critical Facilities Services
experts who provide the service and create your
report are the same ones called on as advisors by
governments, energy think tanks, and industry bodies
worldwide. In fact, the HP Critical Facilities team have
provided valued input fo the U.S. Green Building
Council (USGBC) LEED ranking initiative for data
centers, The Green Grid, the European Council Code
of Conduct, and the ASHRAE Technical Committee 9.9
study of data centers, among others. This helps ensure
that the measurement and reporting techniques used
in this analysis and report are consistent and reflect
the trends that are shaping the industry. You learn how
your facility stacks up in terms of standard industry
technical and business benchmarks.



Figure 7. The analysis uses a consistent, tested process to achieve maximum results with no disruption to business operations

_ 6 Weeks ﬁ

Step 1 Step 2 Step 3 Step 4

Audit initiation Audit preparation Audit execution Audit report

VRWIINS 1 weeks

EEA initiation:
* Send proposal fo client

EEA preparation: EEA execution: EEA report:
* Define audit date and duration * Site visit and kick-off meeting/ * Perform detailed analysis and

* Request facility electrical and presentation evaluation
mechanical documents * Educate client about process * Insert data into the EEA tool

* Decision to conduct energy
audit

* Utility bill—current/past years and inferview * Formulate conclusion and
demand and cost of energy * Conduct initial walkthrough recommendations

* Determine approach to audit and verify as-built condifion * Review draft report with
(high-level or detailed audit) * Amend test plan if needed audit team

* Define audit objectives

* Define audit scope

* Determine key client
information: name, site

* Conduct preliminary electrical * Collect data from name * Submit to QA/QC

* Determine key technical
and mechanical test plan plates/manuals/BMS o Finelfee emdl dhgisnie eudh

information: areq, load density

* Define test and measurement * Prepare instrumentation and report
points gather power/temperature « Executive presentation
* Set conference call with client measurements
* Analyze date and conduct
closing meeting with client

* Client approval
* Select audit team

* Notify audit team to
perform facility audit

Note: Time periods shown are typical, but may vary.

Benefit from a consistent, tested Doing “what-it” analyses

process The HP Energy Efficiency Analysis is ideal for
“whatif” analyses, too. It can look at sites worldwide
where a customer is considering a new data center
build. HP engineers make use of real-world climate,
CO,, and utility rate data, using a sophisticated
proprietary analysis tool that can quickly show energy
use differentials between alternative sites. This tool
includes climate data for more than 4,400 locations
around the globe, and allows multiple profiles for
monthly maximum temperature and humidity—
which, of course, affect both power use and control
strategies.

Moreover, HP Energy Efficiency Analysis uses the
time-tested process shown in Figure 7 for engagement
and data gathering, so the analysis won't disrupt your
business operations. Throughout the engagement,

we work to capture the data needed to accomplish
your goals, while keeping your data center both
operational and secure. We do not merely cobble
together a generic “vanilla” set of recommendations
and stick in some graphs. You receive a thorough
analysis of your facility, with a detailed, insightful
report and in-depth cost-saving recommendations that
are unique to you.
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.
Summing up For more information

Improving data center efficiency is a multi-step To learn more, contact your HP representative, or visit:
process: learning where to find savings and how www.hp.com/go/eypmcf

much you can save; knowing what the costs will be;

and planning to make the changes needed. You get

all this from HP Energy Efficiency Analysis.

This analysis provides you with a report that is actually
a comprehensive plan of action. It supplies the results
of our measurements, a list of recommendations

for improving energy efficiency, the estimated cost

of those improvements, and a plan for making the
changes. The recommendations are comprehensive
and detailed. You can drill down into the details of
each, and view the estimates for cost, energy savings,
and even timeframe to pay back the investment.

Whether you are looking at retrofitting your data
center, building new, or simply wanting some rapid
returns to start down the path to reduced energy
consumption, HP Energy Efficiency Analysis can show
the way. The analysis helps you to:

* Reduce energy use and increase efficiency in the
data center

* Cut your data center’s operating expenses and
carbon footprint

* Make better use of existing space in the data center

* Provide a plan for reaching energy savings
targets—a plan that shows real proof of ROl—to
upper management and investors

With HP Energy Efficiency Analysis, you know the
savings you can achieve, you know the costs of
making the necessary changes, and you have a plan
for making the changes ahead.
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A p pe n d iX A: RO n I(i n g Table 3. The Green Grid data center efficiency tiers

Benchmark PUE DCIE
dq’rq center energy Plafinum <125 - 08

Gold 1.25-1.43 0.7-0.8
effi C i e n Cy Silver 1.43-1.67 0.6-0.7

Bronze 1.67-2.0 0.5-0.6
The Green Grid benchmarks data centers according Recognized 20-25 0.4-05
to their power usage effectiveness (PUE), which is Not recognized 525 <04

the ratio of the total power used by a data center
divided by how much power is used by the IT
equipment; and data center infrastructure efficiency
(DCIE), which is the reciprocal of the PUE. These two
measures, PUE and DCIE, represent how much of the
total power going into a data center is actually used
by the computing equipment. (The rest is “wasted”
on non-computing tasks.)

For example, an ideal data center with a PUE of 1
would be perfectly efficient, using 100% of its power
for computing. A PUE of 2 indicates that only 50% of
available power is going to the computing equipment.
The Green Grid rankings for data center efficiency are
shown in Table 3.
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