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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Introduction

The global economy is today reliant on information and communication technologies and the associated
generation, transmission, dissemination, computation and storage of digital data. All markets have
experienced exponential growth in that data, for social, educational and business sectors and while the
internet backbone carries the traffic, there are a wide variety of data centres at nodes and hubs within
both private enterprise and shared/collocation facilities.

The historical data generation growth rate exceeds the capacity growth rate of information and
communications technology hardware. In addition, with many governments having “digital agendas” to
i iti i i i in network
eration and
asing power

and capacity will, by itself, generate ever more usage (Jevons Paradox). Data ge
pnsequential increase in data processing and storage are directly linked to dncre
consumption.

With n inevitable
cons{
energ
the e

emiss

this background, data centre growth, and power consumption in particular, is g
quence; this growth will demand increasing power consumption _despite the mgst stringent
y efficiency strategies. This makes the need for key performancerindicators (KPI$) that cover
fective use of resources (including but not limited to energy and water) and the redyction of CO,
ions essential.

With
KPIs
outp

hlly used for
he input and

n the ISO/IEC 30134 series, the term “resource usage effectiveness” is more gener
n preference to “resource usage efficiency”, which is restricted to situations where t
t parameters used to define the KPI have the same units.

Watef usage effectiveness (WUE) is intended to support data centre practitioners in obf
depth understanding of the performance of the data centre’s cooling installation in comj
similar systems, thereby creating a tool for improvning the sustainability of the data
impaft of operational water usage is emerging as being extremely important in the design,
operation of current and future data centres:

aining an in
barison with
centre. The
location and

In order to determine the overall resource efficiency of a data centre, a holistic suitp of metrics
is required. This document is one of a series of International Standards for such KPIs and has been
prodiiced in accordance with ISO/IE€°30134-1, which defines common requirements for a holistic suite

of K
and d

combination with other KPIs for data centre resource efficiency. This document presents {

on W
sever

s for data centre resource @fficiency. This document does not specify limits or target
oes not describe or imply; unless specifically stated, any form of aggregation of th

UE’s use, along withits theoretical and mathematical development. This document co
al examples of site-concepts that could employ the WUE metric.
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INTERNATIONAL STANDARD ISO/IEC 30134-9:2022(E)

Information technology — Data centres Key performance
indicators —

Part 9:
Water usage effectiveness (WUE)

1 Scope

This document specifies water usage effectiveness (WUE) as a key performancg inidicator (KPI) for
quantifying the water consumption of a data centre during the use phase of the{data centrg¢ life cycle.

WUE]is a simple method for reporting the water intensity of the data cenitre operating. By reporting
water consumption, it is possible to present the data centre's resource effectiveness.

This flocument:
a) defines the WUE of a data centre;
b) introduces WUE measurement categories;

c) describes the relationship of this KPI to a data-centre’s infrastructure, information technology
edquipment and information technology operations;

d) defines the measurement, the calculation andthe reporting of the parameter; and

e) grovides information on the correct interpretation of the WUE.

2 ormative references

The following documents are-referred to in the text in such a way that some or all of their content
constlitutes requirements of\this document. For dated references, only the edition cited| applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO/IEC 30134-1, Information technology — Data centres — Key performance indicatos — Part 1:
Overvyiew and general Tequirements

ISO 8601-1, Daté-and time — Representations for information interchange — Part 1: Basic rules

3 Terms, definitions, abbreviated terms and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 30134-1 and the following
apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

© ISO/IEC 2022 - All rights reserved 1
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3.1.1
total data centre energy consumption
total annual energy consumption for all energy types serving the data centre at its boundary

Note 1 to entry: The total data centre energy is measured in MWh; the energy is measured with energy metering
devices at the boundary of the data centre or points of generation within the boundary.

Note 2 to entry: This includes electricity, natural gas, hydrogen, bioethanol and district utilities such as supplied
chilled water or condenser water.

Note 3 to entry: Total annual energy includes supporting infrastructure.

[SOURCE: ISPAEE-30134=2-26016, 317 mmodifred ]

3.1.2
IT equipmept energy consumption
energy consfimed by equipment that is used to manage, process, store or route data withithe compute
Space

Note 1 to entyfy: IT equipment energy consumption is measured in MWh; examples for [T-equipment are sefrvers,
storage equipment, and telecommunications equipment.

Note 2 to entrfy: IT equipment energy use follows the same categories as in ISO 30134-2 Power usage effectiveness.
[SOURCE: ISD/IEC 30134-2:2016, 3.1.1, modified.]

3.1.3
water usage effectiveness
ratio of the data centre water consumption divided by the enérgy consumed by IT equipment

3.1.4
water use
water that i used by end-users for a specific purpos€ within a given territory

Note 1 to entty: For the purposes of this document, water use corresponds to the water consumption cauged by
the processing of data in a data centre.

Note 2 to entify: Domestic use, irrigation or{industrial processing are examples of a given territory.
Note 3 to entry: Water use is measured in water volume (m3) consumed.

3.1.5
reused water
water that if leaving thesdata centre boundaries for an alternative non-data-centre use

Note 1 to entily: The non-data-centre use of water is usually defined by local regulations for reuse.

3.1.6
potable water
water that is free from contamination and that is safe to drink or to use for food and beverage
preparation and personal hygiene

Note 1 to entry: Potable water is also known as drinking water.

Note 2 to entry: The definition of the quality criteria of potable water is usually subject to national or local
regulations; if there is no information about the criteria see Reference [2].

3.1.7
energy water intensity factor
amount of water that is used to produce energy

Note 1 to entry: Energy water intensity factor is measured in m3 per MWh.

2 © ISO/IEC 2022 - All rights reserved
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3.1.8
water significance
amount of renewable freshwater that is available for each person each year

Note 1 to entry: Within the approach of this document, water significance is categorized by different levels of
water stress.

3.19
water stress
ability to meet human and ecological demand for freshwater

3.1.10

wateyr quality
physical, chemical and biological characteristics of water concerning its suitability for aif'intended use
by hymans, ecosystems or industrial processes

3.1.1
land consumption
loss df water permeability of the soil intended for use by humans, ecosystems or industrial processes

3.2 |Abbreviated terms

For the purposes of this document, the abbreviated terms in ISO/AEC 30134-1 and the followving apply.

DC data centre

dWUE design water usage effectiveness
EWIH energy water intensity factor

FI falkenmark indicator

iWUE interim water usage effectiveéness

peakWUE peak water usage effectiveness

PUE power usage effectiveness

pWUE partial water‘usage effectiveness
qWUE quality water usage effectiveness
WRF watérreuse factor

WUE water usage effectiveness

3_3 Cyrmhbhalc

BAAILL AL D

For the purposes of this document the following symbols apply:

Epc total data centre energy consumption (annual) in MWh
Ep IT equipment energy consumption (annual) in MWh
fewi energy water intensity factor (EWIF)

few water reuse factor (WRF)

fsr) drainage factor of fully sealed surfaces

© ISO/IEC 2022 - All rights reserved 3
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fse) drainage factor of few sealed surfaces

fsn) drainage factor of heavily sealed surfaces

I, total water input from outside the data centre boundaries (annual) measured by total vol-
ume in m3

Iy e water input from water consumption of energy production

Lyp water input from potable water

Iw,rw waterinput from rainwater

Ip falkenmark indicator (FI)

Lpc data centre land consumption

O, tdtal water returned out of the data centre boundaries (annual) measured by total volume
i m3

p population

Sp fylly sealed surface

S¢ few sealed surfaces

Sh h¢avily sealed surfaces

Srun syrface runoff (annual) measured in m3

U, whter usage of the data centre (annual) meaSured by total volume in m3

Urw whter reusage of the data centre (annyal) measured by total volume in m3

Upw. industrial water reuse

Ui n¢n-industrial water reuse

Nuw whter usage effectiveness

Nuwi interim water usage effectiveness

NOTE Urllike for PUEthe unit of the energy used in WUE is MWh.

4 Applicpblearea of the data centre

WUE as spedified in this document:

— is associated with the data centre infrastructure and IT equipment within its boundaries only;

— describes the water usage in relation to facilities with given environmental conditions, IT load
characteristics, availability requirements, maintenance and security requirements;

— measures the relationship between the total data centre water usage and the IT equipment energy
consumed.

WUE does not:
— account for efficiency of other resources such as human resources, space or CO,;

— provide a data centre productivity metric;

4 © ISO/IEC 2022 - All rights reserved
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— provide a standalone, comprehensive efficiency metric;
— account for quality of the water reuse process outside the data centre boundaries;

— account for water down- or upgrade (reducing or improving water quality).

5 Determination of WUE

WUE provides a way to determine the water usage associated with data centres. A value of 0,0 indicates
that no water use is associated with the data centre‘s operations. WUE has no theoretical upper and no
theoretical lower boundary.

WUElis defined according to Formula (1):

UW
Muw =7
Err
(1
Annufal water usage is calculated according to Formula (2) as:
W, =1, -0, (2)

WUE|may be applied in mixed-use buildings when measurement of the difference between water used
for the data centre and that for other functions is possiblé&

6 Measurement of WUE

6.1 |General

All KPIs of the ISO/IEC 30134 series“are defined within the boundaries of a data|centre (see
ISO/IEC 30134-1).

6.2 |Measuring actual water usage

6.2.1] Calculation, méasurement period and frequency

The minimum calculation and measurement period requires twelve months of cumulgtive energy
and water valuesiAnnualized data used to calculate WUE shall be documented. The arjnual energy
valugs for energy consumption of the IT equipment collected shall cover the same time pefiod. It is not
necegsary todefine the frequency of measurement or assessments for the annual WUE determination,
as th¢ annual water value is a continuous integration of energy consumed in that timefrarTe. Examples

of thq calculation are shown in the Annex A.

NOTE The measurement or assessment frequency can be necessary for subsystem improvements (refer to
partial PUE), but is not required for WUE disclosures.

6.2.2 Categories of WUE

6.2.2.1 Introduction

The categories of WUE are defined, as shown in Table 1, to provide a defined route to refine the accuracy
of the WUE measured. WUE considers different water qualities and types of reused water. Category 3
requires additional reporting for regional water significance (level of water stress, in accordance with
Annex B) and land consumption (in accordance with Annex D).

© ISO/IEC 2022 - All rights reserved 5
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Table 1 — WUE categories

Source Category 1 (WUE,) Category 2 (WUE,) Category 3 (WUEj3)

basic intermediate advanced

Considered water |Physical water input of the |Physical water input of the |Water consumption of energy
input DC. DC. production and physical water
input excluding rainwater.

Considered water |No water reuse; water input | Water output of the DC for |Water output of the DC with
output equates to water use. non-industrial reuse. measurement of non-industrial
and industrial reuse.

Additional r a¥ati No No Dnglnna] waterstresslevel and
ing land consumption.

The water gjalities for the water input are differentiated into potable and non-potable water. If there
exists a regjonal definition of water qualities for potable and non-potable, this shallbe taken into
account. Otherwise definitions given in this document shall be applied. For water output, a distifjction
is made betyeen two typs of reused water: non-industrial reuse and industrial réuse. The defipition
of the criterja for water reuse is usually subject to national or local regulationcyThe part of the water
output that is not reused is specified as used water.

6.2.2.2 WYUE category 1: water usage without reuse

WUE], is a mptric considering total water consumption of the data centre. For the water output there is
no distinctign of water use and water reuse in category 1 (see Figute 1). For WUE; the significapce of
regional water shortage and land consumption is not consideréd.

NOTE Fof the water input, potable water and non-potable water are considered.

WUE;, includes the water used at the DC location for dperation of the data centre. This contains yvater
used for humidification and water evaporated on*site for energy production or cooling of the data
centre and ifs support systems.

Figure 1 — WUE category 1

The WUE foit category 1 is calculated using Formula (3):

U

Muwi=—— (3)
Err

For category 1, I, is equal to U,,. For the water output in category 1 there is no reuse of water considered.
This means that all the water that goes into the DC is leaving the DC as used water. WUE; requires only
basic measurements for the water input. Measurements for the water output are not necessary. For
WUE; an additional reporting of regional water stress level and land consumption is not necessary.

6.2.2.3 WUE category 2: water usage including reuse

WUE, is a metric considering total water consumption of the data centre. For the water output there
is a distinction of water use and water reuse in category 2 (see Figure 2). For category 2, the reuse of

6 © ISO/IEC 2022 - All rights reserved
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water refers exclusively to non-industrial water. For WUE, an additional reporting of regional water
stress level and land consumption is not necessary.

r,w,NI

Figure 2 — WUE category 2

(4)

buse shall be

3, the water

The WUE for category 2 is calculated using Formula (4):
U
Muw,z2 = E—W
IT

wherp Uy, = I, - Uy
WUE}, requires only basic measurements for the water inputsThe non-industrial water r¢
measjured. For WUE, an additional reporting of regional water stress level and land consumnption is not
necegsary.
6.2.214 WUE category 3: water usage includingenergy and industrial reuse
WUES is a metric considering total water consumption of the data centre. For category
input{ excluding used rainwater for DC operations shall be determined. In addition, water

of en

NOTE

considlered. Used rainwater is part of the-hon-potable water input.

To d¢g
energ
EWIH
be pr

If thq

brgy production that is used by the data centre shall be determined (see Figure 3).

1 By excluding rainwater from the water input, benefits for the use of collected water

termine the water consumption of energy production that is used by the data cenf
y consumption of the data centre needs to be known. This value shall then be comb

pvided by the energy provider/producer.

actual energy- water intensity values are not available from the local energy su

calcul

and shall notbe used in the absence of actual values from the local energy supplier.

NOTH 2, “Eor used water in the delivery of the energy (e.g. electricity, heat, cold, natural gas, diese|

ations arélimited to the WUE; and WUE, methods. The EWIF values in Table C.1 4

fonsumption

from rain are

re, the total
ned with an

(see Annex C) that is,based on the water used to produce the energy. The data for the EWIF shall

pplier, WUE
re examples

| fuel) there is

no physicdl water input at the data centre boundary. Water input for energy is always "used” becatise electricity

is "lost" (converted into heat).

For the water output there is a distinction of water use and water reuse in category 3. For category 3,
the reuse of water refers to non-industrial water and industrial water.

The reporting WUE; considers the significance of regional water shortage and land consumption.
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r,w,NI

DC

—
r,w,l

Figure 3 — WUE category 3

The WUE for category 3 is calculated using Formula (4):
UW
NMuw3 =
ET
where Uw = Iw - Iw,rw + Iw,e) - (Ur,w,l + Ur,w,IN)

and where [

7 Applic

WUE can bd
energy cons

This KPI can
the data cen
the correspa

In many reg
of freshwatg

caused by the extensive use of water in industry and agriculture/livestock breeding. A large part

is indirect u

3 considers dlifferent stages of water-sighnificance.

The expansi
like water ¢
related built

consumption.

Planning, by
and land con
the expansid

e=Epc * fewi

ntion of WUE

used by data centre managers to monitor and report water consumption related
hmption in the data centre.

be used independently, but to obtain a more helistic picture of the resource effectiven

nding PUE value should also be reported.

jons of the world, water shortage.is>a serious problem. Water stress causes deterior
r resources in terms of quantity~and quality. Water stress as a result of consumpt

be in water-intensive industrial processes including data centres. For that reason, cat

bn of built-up areas reduces open space in and around cities, impacting ecosystem ser
irculation. Impaortant soil functions, especially water permeability, are lost. The
tup areas are pantof this land consumption. For that reason category 3 considers D(

ilding afid operating a DC should consider the impact on water quality, water signifi
sumption. For selection of a DC site, regional water significance, water reuse potentis
nof built-up areas are important factors.

(5)

to IT

ess of

fre, other KPIs of the ISO/IEC 30134 series,should be considered. Where WUE is repgrted,

ation
on is
f this
Pgory

vices
e DC-
land

rance
l and

8 Reporting of WUE

8.1 Requirements

8.1.1 Standard construct for communicating WUE data

For a reported WUE to be meaningful, the reporting organization shall provide the following

information:

a) the DCunder inspection,

b) the WUE value,

© ISO/IEC 2022 - All rights reserved
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c) the WUE category,

d) the water-significance for WUE;,

e) theland consumption for WUE,,

f) the termination date of the period of measurement using the format of ISO 8601-1 (e.g. yyyy-mm-
dd).

The WUE category shall be provided as a subscript to the name of the metric, e.g. WUE, for a category

2 value.

8.1.2 Data for public reporting of WUE

8.1.2

The f]

1 Required information

bllowing data shall be provided when publicly reporting WUE data:
ontact information (at least organization’s name);

ata centre location information (at least county or region);
heasurement results: WUE with appropriate nomenclature;
pecification of the water volume measuring end points-and devices in terms of calibrz

hformation for regional water usage of the energyprovider (EWIF).

2 Supporting evidence

mation on the DC which shall be availablestipon request as a minimum includes:
rganization’s name, contact information and regional environmental description;
heasurement results: WUE with-appropriate nomenclature;

irand U,,;

heasurement(s) start dates and assessment completion dates;

eport on the size(©fjthe size of the DC building;

xternal envirenmental conditions consisting of minimum, maximum and average t
umidity and-altitude;

orresponding PUE value and category;

a) d
b) d
c n
d) s
e) i
8.1.2
Infor
a d
b) 1
c) H
d) n
e) 1
f) 4

h
g ¢
h) ¢

ition;

emperature,

nefgy sources and conversion factors (e.g. EWIF) reference.

8.2 Recommendations

The following information can be useful in tracking the WUE trends within a DC:

a)
b)
‘)
d)
e)

DC size (facility m2);

total DC design load for the facility (e.g. 10 MW);

name of the possible auditor and method used for auditing;

DC contact information;

DC environmental conditions;

© ISO/IEC 2022 - All rights reserved
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f) DClocation and region;

g) DC's mission;

h) DC archetype percentages (e.g. 20 % web hosting, 80 % email);
i) DC commissioned date;

j)  numbers of servers, routers, and storage devices;

k) average and peak server CPU utilization;

1) percent gn nF SeFVersS ||c|ng ‘nrfnd]lvaf\nh

m) averagelage of IT equipment by type;

n) averagelage of facility equipment by type (cooling and power distribution equipment);
o) DC availpbility objectives (see ISO/IEC 30134-1:2015, Annex A);

p) cooling and air-handling details.

NOTE Other KPIs within the ISO/IEC 30134 series can assist in the recording.of the above information|

8.3 Example of reporting WUE values

Using the C(Ilstruct of 8.1.1, this subclause provides examples df specific WUE designations and|their
interpretatigns.

EXAMPLE 1

Sample WUH designations for category 1:
DC X: WUE, (2020-12-31) = 3,0
Interpretati¢n:

In the year 2020 the WUE value of DC avas 3,0, i.e. 6,00 m3 water were used for 2 MWh of IT energy
within the DC. It was a category 1 WUE:

EXAMPLE 2
Sample WUH designations for;eategory 3:
DCY: WUE; [2020-12-31%:=4,0; no water stress; land consumption of 10 000 m?

Interpretati¢n:

In the year 3020, the WUE Value of DC Y was 4 0,ie. 4, 00 m3 water were used for 1 MWh of IT e
within the DE&-B h A and 006 s CHHE 5es 3
DC property. [t was a category 3 WUE

8.4 WUE derivatives

8.4.1 Purpose of WUE derivatives

Often, WUE values are needed:

a) toindicate WUE for periods less than 12 months; and/or

b) to provide the WUE for separated, non-standalone data centres (i.e. mixed building); and/or

c) topredictadesired WUE value during the design stage of the data centre; and/or
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d) to provide the WUE for single water qualities; and/or
e) to provide the WUE for water reuse;

f) toindicate WUE value for the maximum water demand.

For this purpose, WUE derivatives and the water reuse factor are introduced in 8.4.3 to 8.4.6 and 8.5,
which address these specific needs. Each derivative shall be accompanied with specific information
that describes the specific situation.

The use of WUE derivatives shall be documented as described in the subclauses 8.4.3 to 8.4.6. Combined
use of the terms is permitted to describe specific situations and values. An example use of these
derivitives is:

design, interim pWUE (20xx-08-01:20xx-08-31) = 3,1 [ref. jjj]
[ijii]: [boundaries of the DC, shared cooling, space, physical security]

40 %|IT load, environmental conditions, etc.

8.4.2| Interim WUE

The definition of WUE clearly indicates that it is an annual figuné.\In cases where a need fo report the
WUE|for other periods of time exists, for example for water billing reasons, WUE may alsq be reported

for other time periods with a prefix “i” and the time period th the subscript, e.g. iWUE | 111 dd - yyyy-

mm-dd*

It shquld be noted, however, that a period of WUE repérting with less than twelve-month mg¢asurements
can dffected by the variables such as outdoor temperatures and can not be comparablg¢ with other
periodical values of WUE. The time periods shall"be consistent with the reporting of iRUE or other
interim KPIs. iWUE shall describe a WUE meastitred for a period of less than a year.

In addition to 8.1.1 the reporting of iWUJE shall include the start date of the period of measurement
using the format of ISO 8601-1.

8.4.3| Partial WUE

In addition to 8.1.1, the reperting of partial WUE (pWUE) should include an explicit list of shared
resoyrces.

8.4.4] Design WUE
Design WUE (dWWUE) shall describe a predicted WUE for a DC prior to its operation.

In adglition €0°8.1.1, the reporting of dWUE should include a schedule of dWUE and dPUE based on target
IT logds;,

8.4.5 Quality WUE

The definition of WUE clearly indicates that all water qualities are included. Usually there are no
separated measurements for certain water qualities in a DC. In cases where a need to report the WUE
for a certain water quality exists, for example for water billing reasons, WUE can be reported for a
single water quality with the prefix “q”. qWUE shall only be applied if water input and water output
for this specific water quality can be measured separately from other water qualities, e.g. standalone
water system for rainwater usage. qWUE does not include water downgrade or water upgrade.

NOTE Water downgrade describes the reduction of water quality; water upgrade describes the improvement
of water quality.

In addition to 8.1.1, the reporting of qWUE shall include the water quality under assessment.
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8.4.6 Peak WUE

Peak WUE (., WUE) shall describe a WUE during maximum design conditions (e.g. adiabatic cooling
in summer) during an hour of full IT load. Using ., \WUE can create a distinction between the ‘design’
and the ‘actual’ value of WUE.

8.5 Water reuse factor (WRF)

If there is any reuse of water, WUE, and WUE; shall be reported together with an additional KPI for
water reuse. The WRF provides a way to determine the water reusage associated with DCs.

WRF will ra

ge < . vater
associated with the DC’s operations is reused.

U U U U 'AY -

The WREF is ¢lefined calculated using Formula (6):

U

frw = 1;\; (6)
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Annex A
(informative)

Examples of use

Correct use of WUE

Annelx A provides examples for the correct use and calculation of the WUE to assist

adop

ion of WUE through widespread understanding. These examples are all based)on

specifications:

The I
is 70

C availability is class 3, according to ISO/IEC 22237-1. The annual IT eleetricity cons

in the rapid
the same DC

himption, Eyp

000 kWh. The annual data centre electricity consumption, Ep, is 906.000 kWh. The|PUE, (2016-
12-31) of the DCis 1,3.

The DC cooling system uses adiabatic coolers with an annual wdtér demand of 2 000
electricity comes from natural gas with an EWIF of 3,0 m3 per MWh. There is no water reyse (e.g. from

rainwater).
A.2 |WUE category 1
Nhw1= Uy / Err = (2000 m3/a) / (700 MWh/a) 2,9 m3/MWh
wherg
Uy =w = Iy, = 2 000 m3/a = water demand from the adiabatic cooler

NOTE

m3. The DC

The part of a unit “/a” mean§ that the measurement period is twelve-month (rolling, per anno). The
unit "m3" or "MWh" means that one-gubic metre water is used in the twelve-month measurement period.

A.3 [WUE category 3

+1 000 m3/a)

Nhw,3= Uy / Err (3000 m3/a) / (700 MWh/a) = 4,3 m3/MWh
wherp
Up=1lw=05= Uy Lyrw+ o) = WUrwi+ Upywni) = (2000 m3/a-700 m3 + 2 700 m3/a) - (0
=4 000m3/a-1000m3/a=3000m3/a
where
I, has avalue of 2 000 m3 water demand from the adiabatic cooler;
Lye = Epc * fgwr = 900 MWh x 3,0 m3/MWh = 2 700 m3;

for U, |, there is no industrial water reuse; and

U

r,

©150/1

w,N1 has the value of 1 000 m3/a.

EC 2022 - All rights reserved
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A.4 interim WUE category 3

In summer there is more cooling demand than in winter. As a result there is an increased electricity
and water demand for the DC in the period from 2016-07-01 to 2016-07-31. The IT energy demand
is 60 MWh in the considered period. The iPUE; 472016 - 31.07.2016 1S 1,7 because of free cooling is not
available in summer. The water demand from the adiabatic cooler is 500 m3 for the considered period.

Muw,1,2(2016-07-01 - 2016-07-31) = Uy / Erp = (500 + 300) m3 / 60 MWh = 13,3

where

Iw,e= Epc > ffw = Ei7 % Nu,p1 X fewr = 60 MWh x 1,7 % 3,0 m°/MWh = 306 m”

The I‘epor‘tir g Of IWUE Shall be: IWUE3(2016_07_01 _ 2016-07-31) = 13,3 Wlth 1PUE2016_07_01 _ 2016-07-31: 1,7
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