The data center energy efficiency formula
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Article Overview

The standard formula for data center energy efficiency is Power Usage Effectiveness (PUE), calculated as the
ratio of total facility energy to I'T equipment energy.

PUE Formula
The Power Usage Effectiveness (PUE) is defined as: PUE = Total Facility Energy / IT Equipment Energy

o Total Facility Energy includes all energy consumed by the data center, such as IT equipment (servers,
storage, networking), cooling systems (chillers, CRAH units, pumps, cooling towers), UPS conversion losses,
PDU and transformer losses, lighting, building management systems, fire suppression, and physical security .
o IT Equipment Energy covers only the energy delivered to computing devices, including servers, storage, and
networking equipment . A PUE of 1.0 represents the theoretical ideal, where all energy is used directly by IT
eguipment with no overhead. A PUE of 2.0 indicates that only half of the energy entering the facility reaches
the IT equipment, with the remainder consumed by supporting infrastructure .

Interpretation

o Lower PUE values indicate higher energy efficiency, as more of the consumed energy is used for computing
rather than overhead systems.

0 The global average PUE is approximately 1.55, while best-in-class hyperscale data centers can achieve
1.08-1.09.

o PUE is often complemented by other metrics such as DCIE (Data Center Infrastructure Efficiency = 1/
PUE), WUE (Water Usage Effectiveness), and CUE (Carbon Usage Effectiveness) to provide a more
complete picture of resource efficiency .

Example Calculation

If a data center consumes 2,000,000 kwWh annually in total, and the IT equipment consumes 1,000,000 kWh,
the PUE is. PUE = 2,000,000 / 1,000,000 = 2.0 This means 50% of the energy is used for IT equipment, and
the remaining 50% is consumed by cooling, power distribution, and other infrastructure .

Key Considerations

0 PUE should be measured over a 12-month period for accuracy, as snapshot readings can vary with seasonal

cooling demands .
0 Measurement precision depends on the location of energy metering, ranging from UPS output to server rack
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input, with rack-level measurements considered the most accurate .

o While PUE quantifies energy efficiency, it does not account for computing performance, climate impact, or
water usage, which is why complementary metrics are often used . By using the PUE formula, data center
operators can benchmark efficiency, identify energy-saving opportunities, and comply with regulatory
standards such as | SO/IEC 30134-2 and EU energy efficiency requirements.

PUE measures the energy efficiency of data centers. Here''s why power usage effectiveness is important and
how to

The PUE formula -- and what it actually measures PUE was introduced by The Green Grid in 2007 and is now

Learn how to optimize data center energy efficiency through IT load management, electrical powertrain
optimization, cooling system

Here, we integrate new data from different sources that have emerged recently and suggest

Cooling systems drive a large share of data center energy use, making them one of the most critical areas to
target for

Power usage effectiveness (PUE) or power unit efficiency is aratio that describes how efficiently a computer
data center uses

Calculate PUE (Power Usage Effectiveness) instantly. Learn what is PUE, PUE formula, and how to calculate
PUE for data centers.

As business demands and energy costs for data centers rise, owners and operators have focused on the energy
efficiency of the

Hier sollte eine Beschreibung angezeigt werden, diese Seite |&#228;sst dies jedoch nicht zu.

Power Usage Effectiveness (PUE) is a calculation used to measure the energy efficiency of a data center by
comparing its total and

Explore how data center energy efficiency can be optimized using PUE and DCIE metrics. Learn about the
importance

Purpose and How to use this Document The Master List is a living document of best-practice
recommendations (measures) to
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As the world becomes increasingly digitalised, data centres and data transmission networks are emerging as an
important source of

ata center would result in a faulty PUE metric. For example, if a data center resides in an office building, the
total energy drawn from

Calculate PUE (Power Usage Effectiveness) for your data center instantly. Learn what is PUE, understand the
PUE formula, and

Definition from Whatls.com -- Data center infrastructure efficiency (DCIIE) is a metric used to determine the
energy

Web: https://morwarreconst.co.za

Page 3/3




