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Introduction

Data center cooling systems represent a significant portion of a facility’s capital expenditure (CAPEX) and use a
substantial amount of energy. The American Society of Heating, Refrigerating, and Air-conditioning Engineers (ASHRAE)
publishes guidelines for temperature and humidity operating ranges of IT equipment. This paper explains the
temperature and humidity guidelines that ASHRAE recommends for IT equipment and how these guidelines might
benefit data center operators. It also describes how HP products fit within these guidelines.

ASHRAE guidelines for data center operation

The ASHRAE guidelines for data center

operation suggest thermal ranges of Figure 1. This illustration shows the 2011 ASHRAE recommended

operation for IT equipment that are commonly ;4 5iiowable temperature ranaes for data centers.
accepted by many data center administrators

and facility managers. ASHRAE recently
published the book:"Thermal Guidelines for
Data Processing Environments, 3rd Ed.”

(2012), which defines a recommended (_\ Al
operating range and four “Allowable” ranges, 451 )
designated A1 through A4 (Figure 1). The 40 - A3
previous edition (2008) guidelines defined just )

two classes (1 and 2) that correspond to the 35 ---- A2

new A1 and A2 ranges. The various Al

“allowable” ranges provide IT equipment 30---- &

manufacturers and data center designers with

a simple way to define product specification 2571°F

limits. In the book, ASHRAE stresses that data 20 Lk e
center operators should plan to keep IT

equipment conditions within the 15----- - !

recommended range as much as practical. 10

Table 1 lists the operational classes suggested

by ASHRAE for IT equipment in data centers. 5---- M
The table only presents temperature and
humidity information. For additional
parameter information, refer to the ASHRAE 5
book referenced earlier.
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The previous (2008) ASHRAE guidelines defined classes 1 and 2 with recommended and allowable envelopes for
maintaining high reliability for IT equipment across a broad spectrum of businesses and conditions. The 2011 ASHRAE
classes of A1 and A2 retain the 2008 class 1 and 2 definitions (respectively). Classes A3 and A4 have also been added
with expanded (allowable) operating ranges—ranges that encourage the use of free-cooled, chillerless facilities. As
indicated in Table 1, the recommended operating range is the same for all classes.

Table 1. 2011 ASHRAE thermal guidelines for data centers

. Recommended Allowable Maximum Environmental
Class IT equipment type . N .
operating range operating range dew point control
A1 Enterprise servers, 18°t0 27°C[1] 15t032°C[2] 17°C Tightly
storage products controlled
A2 Volume servers, Same as above 10to 35° C[2] 21°C Some control
storage products,
personal computers,
workstations
A3 Volume servers, Same as above 5to 40°C[3] 24°C Some control
storage products,
personal computers,
workstations
A4 Volume servers, Same as above 5to 45°C[4] 240 C Some control
storage products,
personal computers,

workstations

NOTES:
[1] Dry-bulb temperature, 5.5° C dew point to 60% relative humidity
[2]1 Dry-bulb temperature, 20 to 80% relative humidity.
[3]1 Dry-bulb temperature, -12° C dew point and 8% to 85% relative humidity.
[4] Dry-bulb temperature, -12° C dew point and 8% to 90% relative humidity.

Based on the data in Table 1, Figure 2 shows a graphical representation of recommended and allowable operating
envelopes defined in the 2011 ASHRAE data center guidelines. Each envelope is defined by four attributes of the air
entering the IT equipment:

Dry bulb temperature (red gradients)

Humidity ratio (grey gradients)

e Saturation temperature (green gradients)

Relative humidity (blue gradients)

Note that the recommended envelope is the same for all four operating classes, while the allowable envelope expands
for each succeeding class.



Figure 2. This illustration shows the data center recommended and allowed operating envelopes for ASHRAE classes A1 thru A4.
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Note: Envelopes define air entering IT equipment operating at sea level.

How these guidelines affect you

If you are not doing a new build or major renovation, the new ranges defined in the 2011 ASHRAE guidelines should not
affect you. The new allowable ranges for classes A3 and A4 are intended to remove obstacles to new data center cooling
strategies such as free-cooling methods. Free-cooling takes advantage of a facility’s local climate by using outside air to
cool IT equipment directly—without the use of mechanical refrigeration (chillers or air conditioners) whenever possible.
A variety of implementations for free-cooling are possible. For example, filtered outside air can be drawn directly into
the data center. Other techniques keep the outside air isolated from the data center but still transfer the data center
heat directly to the outside air without refrigerating it. Careful application of the new ASHRAE guidelines may enable
free-cooling in more climates or allow for the datacenter to be cooled without refrigeration more days of the year.
Reducing the use of refrigerated cooling lowers the operating expenses (OPEX) for the data center and in some cases,
the refrigeration equipment can be eliminated or significantly reduced in size, saving capital investment expense
(CAPEX) as well.

It should be apparent that implementing free-cooling must be done very carefully to guarantee that the IT equipment in
the data center can continue to operate under all conditions. Note that the ASHRAE-recommended operating range has
not changed and remains constant across all four operating classes. In addition, ASHRAE advises operating IT equipment
outside of the recommended range only on a limited basis to avoid impacting the reliability of the IT equipment.

Simply raising a cooling system’s set point temperature beyond the recommended envelope may have undesirable
results, including:

e Increased fan operation in the IT equipment, offsetting cooling system savings and raising noise levels
e Warnings/alarms from IT equipment operating at or beyond HP-recommended levels

e Shortened lifecycle of IT and cooling equipment due to prolonged higher operating temperatures
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Implementing free-cooling methods generally requires a major renovation to an existing data center or the construction
of a new one and careful facility planning. If you are planning such changes, then free-cooling using the new ASHRAE
ranges can produce real CAPEX and OPEX savings. If done correctly, the savings can be realized without substantially
changing IT lifecycle expectations. If you are not doing a new build or major renovation, the new ranges should not
affect you.

Contact the HP Critical Facilities Services group for help planning your ideal datacenter.

How these guidelines affect HP products

HP supports the adoption of less expensive and eco-friendly cooling methods encouraged by the latest ASHRAE
guidelines. The HP-developed 134,000 sq. meter Aurora facility in Australia and the 300,000 sq.-meter Wynyard facility
in England are designed from the ground up to use free-cooling whenever possible. HP has also developed Performance
Optimized Datacenters (PODs)—complete facilities in self-contained modules that can achieve industry-leading power
usage effectiveness (PUE) ratings. The HP POD 240a (also known as the “EcoP0D”) uses an intelligent cooling system
that can be user-set to maintain operation within ASHRAE-recommended or ASHRAE-allowable guidelines to achieve a
PUE of 1.03. Refer to the For more information section at the end of this document for more data on these systems.

Most HP server products support the 2011ASHRAE class A1 and A2 guidelines. Systems available through the HP carrier
grade platforms also meet most of the class A3 guidelines. Given the cost savings offered by free-cooling, HP is carefully
evaluating product specifications to accommodate chiller-less or minimal-chiller facilities. Any changes in those
specifications will be conveyed when appropriate.

For more information

Visit the URLs listed below if you need additional information.

Resource description Web address
Thermal Guidelines for Data Processing http://www.techstreet.com/ashrae/cqi-bin/detail?product_id=1840202
Environments , Third Edition
“Cooling Strategies for IT Equipment” HP white http://h20000.www?2.hp.com/bc/docs/support/SupportManual/c0250774
paper 4/c02507744.pdf
HP POD 240a information http://www.hp.com/qo/pod240a
HP Carrier Grade Platforms http://www.hp.com/qo/carriergrade
HP Critical Facilities Services http://www.hp.com/go/eypmcf
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