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European Code of Conduct on Data Centre Energy Efficiency
Participant Usage Guide

The following guide has been written to help Code of Conduct Participants optimise energy
efficiency through the adoption of best practices, by examining the guidelines holistically and
identifying the drivers behind specific items along with their impact. Many of the Best Practices
impact each other, hence operators need to have an understanding of these interactions and
priorities to effectively implement an energy improvement plan. The Best Practices around
operating temperatures in particular raise some issues.

Improving energy efficiency and reducing energy consumption results in reduced energy bills
and operating cost, however there may be some initial investment required to implement these
changes. By analysing which practices deliver the maximum benefit, operators can prioritise
improvements and produce a business case.

Data Centre Energy Strategy

Preliminary studies suggest that most of a typical European data centre’s environmental impact
is caused during the in-use phase of its lifecycle (BP 3.2.4), depending on the renewable
energy content of its source energy.

In most facilities (particularly legacy ones), the IT equipment is responsible for the majority of
the total energy consumption, followed by the cooling systems. Hence it is recommended that
operators focus on reducing energy consumption in these areas. Any reduction in IT power
consumption has a corresponding reduction in power and cooling system power consumption.
Section 4 of the Best Practices lists a number of ways of minimising the IT equipment energy
consumption, including:

4.2.1 Deploy using Grid and Virtualisation technologies

4.2.2 Reduce IT hardware resilience level

4.3.2 Decommission unused equipment

4.3.4 Consolidation of existing services

4.3.6 Shutdown idle equipment.

Cooling system energy consumption can be minimised by operating at higher temperatures.
The achievable operating temperature within the data hall is influenced by:

1. The choice of IT hardware
Hence,

4.1.3 Equipment procured should be able to withstand the ASHRAE Class A2 allowable
temperature and humidity range (10°C to 35°C inlet temperature (50°F to 95°F) and humidity
within 20% relative humidity to 80% relative humidity or 21°C (69.8°F) dew point)

4.1.14 Or equivalent for liquid cooled devices

4.1.2 Or Class A1 (15°C - 32°C inlet temperature (59°F — 89.6°F) and humidity from 20% to
80% relative humidity and below 17°C maximum dew point (62.6°F)).

4.1.4 Consider equipment which operates under a wider range of intake temperature and
humidity such as that defined in ASHRAE Class A4 or ETSI EN 3.1
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4.3.8 Audit of existing IT environmental requirements
Also

4.1.7 & 4.1.13- When selecting equipment for installation into racks / standalone equipment
ensure that the air flow direction matches the air flow design for that area, to avoid
compromising the air flow management of the data centre and thereby restricting temperature
set points.

2. Air management within the data hall, Best Practices section 5.1

Air management problems impact the cooling system energy usage as follows:

* Bypass air results in increased energy consumption of cooling unit fans

* Recirculated air results in lower set points to offset increased inlet temperature to IT
equipment

By addressing these issues, more uniform equipment inlet temperatures can be achieved,

allowing fan speeds to be reduced (section 5.4.2.4, 5.5.1) and set points to be increased (with

the associated compressor energy savings) without the risk of equipment overheating.
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Range of inlet temperature from sample of 30 items of IT equipment sorted in ascending order.
Some temperatures are outside ASHRAE recommended and A1 allowable ranges.

Implementation of air management actions alone does not result in an energy saving — they are
enablers which need to be tackled before set points can be raised (section 5.3, 5.4.2.2).

Control of cooling supply temperature (rather than return) (5.5.2), also effectively increases the
operating set point, particularly at part loads and helps deliver a narrower temperature range to
the IT equipment (where any difference in inlet temperature is only due to recirculation).
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Plan view of data hall with cooling units controlling on return air temperature (above) and supply
air temperature (below) at 100% and 10% load.

Minimising fresh air (3.2.13) and controlling humidity on the fresh air supply (5.5.5) to a wider
band (5.3.2, 5.3.3) prevents controls fighting (simultaneous humidifying and dehumidifying) and
can reduce the energy consumption of these systems whilst maintaining appropriate
environmental conditions.

Operating at higher temperatures also increases the potential for free cooling operation and
allows further reductions in cooling energy (section 5.4.1). Use of free cooling allows
refrigeration requirements to be reduced / removed (e.g. 4.1.4) and thus results in a reduction
in system maximum design load which reduces mechanical and electrical systems plant
requirements and thus has a significant impact on CAPEX as well as operating costs (energy
and maintenance). Where systems are optimised, the supply air to servers may only rise to the
upper end of the allowable environmental conditions for a few hours in the year, i.e. normal
operation within Recommended range but SLA within A1 or A2 Allowable range.

Managing risk

Implementation of energy improvements in a data centre environment can improve reliability,
for example through the elimination of hot spots within the data hall. However, it is important
that changes are managed carefully in order to mitigate potential risks. Any modifications to
equipment in a live critical environment should be planned in a manner which avoids downtime.

Before raising temperature set points, operators should implement air management
improvements and check IT equipment inlet temperatures to ensure increasing set points does
not result in server inlet temperatures outside of the required range. Set point increases should
be implemented gradually, e.g. one degree at a time and results monitored to ensure there are
no negative impacts.
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Most IT equipment has its own fans which draw air through the unit for cooling. Typically, these
run at low speed at 25C (the temperature at which servers undergo acoustic tests) and will
increase their speed and energy consumption (and sound level) at higher inlet temperatures in
order to prevent overheating. In some cases this occurs above 27C, whereas some products
do not exhibit a significant increase in fan speed until their inlet temperature increases to the
high thirties. ASHRAE TC 9.9 2012 white paper ‘IT Equipment Thermal Management and
Controls’ states that: Air mover power consumption for well-designed, optimized servers can
range as low as 1% of total load while under idle conditions. Under more typical operation, air
mover power consumption can range from 2 to 4% of total load. Under extreme conditions of
system inlet temperature when thermal capability has been stretched to the limit, air mover
power consumption can be pushed into the 8 to 15% range depending upon the server’s
thermal design. So increasing temperature set points has the potential to increase the IT
equipment fan power consumption and operation at extreme server inlet temperatures could
result in any savings on the cooling systems resulting from operating at higher set points is
offset by the increase in energy consumption by the IT equipment fans.

Hence, 4.1.6 When selecting new IT equipment require the vendor to supply at minimum the
total system power for a range of temperatures covering the full allowable inlet temperature
range for the equipment under 100% load on a specified recognised benchmark...These sets
of data shown easily in a single table and single chart will allow a data centre operator to select
equipment to meet their chosen operating temperature range without significant increase in
power consumption.

IT equipment operating at higher fan speeds may increase room sound levels such that
operators working in the space require ear protection. Similarly, need to consider working
environment with high server exhaust temperatures and potential derating of any cables in hot
air stream if above 30 deg C.

In ASHRAE TC9.9 Thermal Guidelines for Data Processing Environments - 4" edition 2015, a
strategy for determining the optimum operating envelope is described (p21 and Appendix C).
Details of the impact of operating temperature on IT equipment reliability are also discussed in
this document. The difference in failure rate compared to a baseline at 20C server inlet
temperature for continuous operation is described according to a table of X factors. In working
with the hardware vendors to widen the environmental envelopes, TC 9.9 is driving the industry
to operate at higher temperatures and reduce its energy consumption. However, many
operators have been slow to adopt these higher temperature due to concerns around potential
negative impact on reliability and hence the X factor study. The conclusions are that although
there is an increase in the number of server failures at higher temperatures, when widening the
operational zone the number of higher temperature hours is limited and offset by the number of
lower temperature hours, resulting in a similar server failure rate depending on the local
outdoor ambient conditions (in some cases marginally better / worse).

Conclusions

In order to successfully implement energy efficiency measures, it is necessary to engage the
relevant stakeholders (BP 3.1.1 Establish an approval board containing representatives from all
disciplines... Require the approval of this group for any significant decision to ensure that the
impacts of the decision have been properly understood and an effective solution reached).
Different stakeholders are responsible for different sections of the Best Practices; all influence



M\ operational®
W7/ Intelligence

the data centre environment and their behaviour impacts on the other groups working within it
(particularly with respect to operating temperatures).

Operators should then identify which best practices are most appropriate for participating
facility — this will vary according to whether the facility is a new build, legacy or undergoing
refurbishment. These can be prioritised in terms of likely benefit / investment cost / ease of
implementation including possible risk / disruption. The value column in the Best Practices may
provide some indication as to likely benefit. Operators may need to engage with equipment
vendors and specialist consultants to support this process.

By using the Code of Conduct in this manner, operators can take action to reduce improve their
energy efficiency thereby benefitting from lower energy bills, reduced carbon footprint,
environmental impact and operating costs.

Operational Intelligence work collaboratively with data centre operators blending consultancy
with learning to reduce energy wastage and risk and are Endorsers and contributors to the
Code of Conduct. www.dc-oi.com info@dc-oi.com




