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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. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

The unrestricted access to internet-based information demanded by the information society has led to
an exponential growth of both internet traffic and the volume of stored/retrieved data. Data centres
are housing and supporting the information technology and network telecommunications equipment
for data processing, data storage and data transport. They are required both by network operators
(delivering those services to customer premises) and by enterprises within those customer premises.

Data centres need to provide modular, scalable and flexible facilities and infrastructures to easily
accommodate the rapidly changing requirements of the market. In addition, energy consumption of data
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tres has become critical both from an environmental point of view (reduction of carbon
| with respect to economical considerations (cost of energy) for the data centre operator.

e implementation of data centres varies in terms of:
purpose (enterprise, co-location, co-hosting, or network operator facilities);
security level;
physical size;
accommodation (mobile, temporary and permanent constructions).

e needs of data centres also vary in terms of availability-of service, the provision of se
objectives for energy efficiency. These needs and objectives influence the design of d3
erms of building construction, power distribution;, environmental control and physicg
bctive management and operational information iS'vequired to monitor achievement of t
ds and objectives.

b ISO/IEC TS 22237 series specifies requiréements and recommendations to support t
ties involved in the design, planning,‘procurement, integration, installation, oper
intenance of facilities and infrastructures within data centres. These parties include:

owners, facility managers, ICT matagers, project managers, main contractors;
consultants, architects, building designers and builders, system and installation designe
facility and infrastructure integrators, suppliers of equipment;

installers, maintainers.

the time of publi¢ation of this document, the ISO/IEC TS 22237 series will comprise thg
uments:

IEC TS@22237-1: Information technology — Data centre facilities and infrastructures — Par
cepts;

footprint)

Curity and
ta centres
| security.
he defined

e various
ation and

following

[ 1: General

1IN0

[EC TS 22237-2: Information technology — Data centre facilities and infrastructures

— Part 2:

Building construction;

ISO/IEC TS 22237-3: Information technology — Data centre facilities and infrastructures — Part 3: Power
distribution;

ISO/IEC TS 22237-4: Information technology — Data centre facilities and infrastructures — Part 4:
Environmental control;

ISO/IEC TS 22237-5: Information technology — Data centre facilities and infrastructures — Part 5:
Telecommunications cabling infrastructure;

ISO/IEC TS 22237-6: Information technology — Data centre facilities and infrastructures — Part 6:

Sec

urity systems;
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ISO/IEC TS 22237-7: Information technology — Data centre facilities and infrastructures — Part 7:
Management and operational information.

The inter-relationship of the specifications within the ISO/IEC TS 22237 series is shown in Figure 1.

Part 2
Building construction

A 4

A 4

— Part 3

Power distribution >

Part 4

> Environmental control
Parf1
General cpncepts >
P Part5
» Telecommunications

— cabling infrastructure
Part 6 >
> Security systems
A 4
Part 7
Manag nt and
operational informatign

Figure 1 — Schematic relationship between the ISO/IEC-TS 22237 series of documents

ISO/IEC T$ 22237-2 to ISO/IEC TS 22237-6 specify requirements and recommendations for particylar

facilities apd infrastructures to support the relevant classification for “availability”, “physical securjty
and “energy efficiency enablement” selected from ISO/IEC TS 22237-1.

This document addresses the building designwof data centres; it addresses security issues from a
constructipnal point of view, whereas ISO/IEC TS 22237-6 specifies the pertinent security sysfem
requiremgnts of those facilities and infrastructures (in accordance with the requirements of 150/
IEC TS 222337-1).

ISO/IEC T} 22237-7 addresses the-operational and management information (in accordance with [the
requirements of ISO/IEC TS 22237-1.

This document is intended for use by and collaboration between architects, building designers and
builders, system and installation designers.

The ISO/IEC TS 22237 series does not address the selection of information technology and netwprk
telecommiinicatiofis)equipment, software and associated configuration issues.
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Information technology — Data centre facilities and
infrastructures —

Part 2:
Building construction

1

Th
acg

Scope

s document addresses the construction of buildings and other structures whic
ommodation for data centres based upon the criteria and classification,'for “physica

within ISO/IEC TS 22237-1 in support of availability.

Thi
a)
b)
‘)
d)
e)

Safi
and
be

s document specifies requirements and recommendations for the following:
location and site selection;
building construction;
building configuration;
fire protection;
quality construction measures.

ety and electromagnetic compatibility (EMC) requirements are outside the scope of this

bf assistance in meeting these standards and regulations.

Conformance of data centres to the present document is covered in Clause 4.

2

The
con

Normative references

b following documents-are referred to in the text in such a way that some or all of thg
stitutes requirements of this document. For dated references, only the edition cited a

undlated references, the latest edition of the referenced document (including any amendment

ISO
Ger

1IN0

cab

h provide
security”

document

| are covered by other standards and regulations. However, information given in this docyment may

ir content
bplies. For
s) applies.

— Part 1:

[ premises

14520-1,/Gaseous fire-extinguishing systems — Physical properties and system design
eral requirements

IEC_14763-2, Information technology — Implementation and operation of custome
ling/— Part 2: Planning and installation

ISO/IEC TS 22237-1, Information technology — Data centre facilities and infrastructures — Part 1: General
concepts

ISO/IEC TS 22237-3, Information technology — Data centre facilities and infrastructures — Part 3: Power
distribution

ISO/IEC TS 22237-4, Information technology — Data centre facilities and infrastructures — Part 4:
Environmental control

ISO/IEC TS 22237-5, Information technology — Data centre facilities and infrastructures — Part 5:
Telecommunications cabling infrastructure
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ISO/IEC TS 22237-6, Information technology — Data centre facilities and infrastructures — Part 6:
Security systems

ISO/IEC 30129, Information technology — Telecommunications bonding networks for buildings and other

structures
IEC 62305
EN 12825:

(all parts), Protection against lightning

2001, Raised access floors

3 Tern

3.1 Terl

For the p|
following

ISO and IE
IEC El

3.1.1
access flo
system co
adjustable]
services

3.1.2

R T 3 1.1 =1 .
S, UCIIIIIUIUIL dIIU dDDUICTVIAdLICU LTI I

ms and definitions

urposes of this document, the terms and definitions in ISO/IEC TS 22237-1 and
Apply.

pctropedia: available at http://www.electropedia.org/

ISO Onpline browsing platform: available at https://www.iso.or

pr
psisting of completely removable and interchangeablé floor panels that are supported

access provider

operator (
premises

3.1.3

building €
facility tha
cables intd

[SOURCE:

3.1.4

modular ¢
method w
elements y

3.1.5
pathway
defined ro

ntrance facility
tprovides all necessary mechanical and electrical services for the entry oftelecommunicati
a building and which may allow for transition from external to internal cable

SO/IEC TS 22237-32018, 3.1.2]

onstruction
hich uses standardized prefabricated construction elements with the possibility to add ex
vhen.more space is required

C maintain terminological databases for use in standardization at the following addresseg:

the

on

pedestals connected by stringers to allow the area)beneath the floor to be used by building

f any facility that is used to convey\telecommunications signals to and from a customer

NI

tra

ute for different media between identified points

Note 1 to entry: Examples for media are bus bars, cables, conduits, ducts, pipes.

3.1.6
plenum

compartment or chamber to which one or more air ducts are connected and that forms part of the air
distribution system

© ISO/IEC 2018 - All rights reserved
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7

room in room
construction method to have a physically independent chamber (walls and ceiling) in a new or existing
building

Note 1 to entry: Room in room can provide high level fire rating, water tightness, smoke tightness and intrusion

pro

tection required for IT environments.

3.2 Abbreviated terms

F thaonnrnocac ofthic docioant tho follaovanag bheavuiatad farac Sl
OIrtre-pHFrpoesesor o S

DC
HV
IT

Foq

5.1

5.1

The
dat

.............................. £ abbreviated-termsapphx
Direct Current
\C Heating, Ventilation, Air Conditioning

Information Technology

Conformance

a data centre to conform to this document:

its location shall have been selected following a site assessinent as required in Clause 5;
it shall comply with the site requirements of Clause 64

it shall meet the building construction requirentents of Clause 7 where the data centre
within buildings;

it shall meet the building configuration requirements detailed in Clause 8;
it shall meet the fire protection requirements of Clause 9;
it shall meet the quality construction measures of Clause 10;

local regulations, including safety, shall be met.

Location
Assessment of location

.1 Requirements

Axria

Ccri

e logation of a site for a data centre can be assessed either for a “green field” constructiog
. Centre or the evaluation of an existing site. The location shall be assessed against the

Spaces are

n of a new
following

f)

CTTc.

geographical location (see 5.2);
natural environment (see 5.3);
adjacencies (see 5.4);

infrastructural factors (see 5.5);

budgetary factors such as site costs and cost to bring utilities to the site;

local regulation issues.

Personnel factors (operational personnel, security personnel) are not covered in this clause.

© ISO/IEC 2018 - All rights reserved
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5.1.2 Recommendations

None.

5.2 Geographical location

5.2.1 Requirements

The elevation above sea level can have a direct influence on the performance of technical equipment
and shall be considered.

5.2.2 Rg
The choics
a) assess
b) any of

geothg
plant

5.3 Nat

5.3.1 R¢

An envirommental risk analysis shall be conducted which, asayninimum, considers the following ite

a) floodi
b) active

c) highw

d) air coptamination by natural causes (voltanic activities, etc.);

e) neart
f) lower

g) on spe

Where th
unavoida
organizati

5.3.2 Rg

commendations
of a location of a new data centre should consider:
ment of its impact on the environment;

portunities to take advantage of renewable sources of energy (e.g. wind,solar, aerotherr]

hal,

ermal, hydrothermal and ocean energy, hydropower, biomass, landfill'gas, sewage treatmlent

ras and biogases).
iral environment

quirements

hg;
seismic zones;

ind velocities;

b coast lines;
than sea level;
cial purpose flood-plains.

b placement «of~a data centre in a location with negative environmental influences
e, these nfluences shall be mitigated by protective constructional, technical, and
nal measures.

commendations

mns:

is

None.

5.4 Adjacencies

5.4.1 Requirements

A risk analysis shall be conducted which, as a minimum, considers adjacency to the following items:

a) facilities storing, processing or in other ways dealing with nuclear, explosive, flammable or toxic
substances or other hazardous materials;

b) transportation arteries like waterways, highways, railway tracks, flight paths;

© ISO/IEC 2018 - All rights reserved
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sources of vibration, e.g. hammer mills, railroad tracks;

electromagnetic interference, created by e.g. high-voltage lines, transmitter stations;
places of public interest, gatherings or political targets;

tall and unstable installations that could damage the data centre if they collapsed;

other not related or non-essential operations (e.g. uncontrolled operations in multi-tenant
premises).

Wh
un:
org

5.42 Recommendations

Iti
cre

Daf
inc

a)
b)

A
5.5

5.5

arvra tha nlacapannt Af o A 4o ot 1 o locobia ez th noagativa 10 fractii bl :nﬂuences is

CTre—trIC— POttt O o Uota COIIer O i o 1oCTotrotT— vy rorr [T gt v It t TTTtroacccouror

ivoidable, these influences shall be mitigated by protective constructional, techhicpl, and/or
anizational measures.

important to ensure that sufficient space is provided around the area orthe building to [enable the
ation of buffer zones and a secure perimeter.

a centres should be located adjacent to potentially advantagequs infrastructure or inktallations
uding, but not limited to, the following:

emergency response services;
vendor support and service personnel;

monitoring stations of external security providers,
Infrastructural factors

.1 Requirements

Consideration shall be given to access‘to all the utility supplies (e.g. electricity, telecommjunications

infrastructure, water, sewage and.gas) that will be required over the intended lifetime df the data
cerltre in terms of:

a) | accessibility (existence-ofutility services);

b) | redundancy (services originating from different sources);

c) | availability (reliability based on historical trends, if available);

d) | capacity fe.g. electricity: short circuit current; water: pressure and flow; sewage: sizing)

5.5.2 Recommendations

Undex¢onsideration.

6 Site configuration

6.1 General

ISO/IEC TS 22237-1 contains a schematic representation of the typical spaces required by a data centre
within a building. Figure 2 provides a simplified schematic and shows an example of the Protection

Cla

sses of ISO/IEC TS 22237-1 applied to the spaces of the data centre. The data centre is shown within

Protection Class 2 and the protection increases as the importance of the facilities and infrastructure

acc

ommodated by the spaces increases.

© ISO/IEC 2018 - All rights reserved 5
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6.2 Site

6.2.1 Re
The size a

A site surv
survey shg

The geote
operation

Protection
General office space Class 1
Personnel entrance to data centre Protection
Class 2
Docking bay
Storage space
Telecommunications space Protection
Electrical space Class 3
Mechanical space
Holding space
Testing space
Control room space Protection
- CGlass'4
Data centre office space
Main distributor space
Computer room space

Figure 2 —<Site of a data centre

selection

quirements
nd shape of a new-site shall be suitable to accommodate the intended functions.

ey shall be.¢ommissioned to include both surface and geotechnical aspects. The results of
1l be relevant (i.e. based on current information).

chnical survey shall include the following which would influence the construction

the

hind

pfthe data centre:

a) buried cavities (natural or man-made) and buried utility infrastructures;

b) measurements, and expected variations of, soil resistivity and ground water conditions;

c) presence of contamination.

The site survey report shall be used to assist in the design of:

1) foundation configurations (taking account of any load increases due to possible building growth);

2) drainage infrastructure.

The design of earthing connections shall be based on the soil resistivity information produced by the
geotechnical survey.

6
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The site survey shall consider any need to provide spaces for support equipment such as underground
fuel tanks (diesel or natural gas) to supply the generator(s), HVAC heat rejection systems, etc.

The selection of a site shall take into account any restrictions that may exist concerning land use and
environmental impact aspects of any hydrocarbon emissions and sound generation and that could
restrict fuel storage and generator operation.

6.2.2 Recommendations

The design of adequate drainage and foundation systems that will be required over the intended
hf\’ e aoftha hanldivng chonld b bhocad o+l s forn oty eaidad heyy tbho gnotachnisol aurvey and

TIIIC O T T O OO TS oottt ot oo st O Ot C I OT IIa Cr o prov T ooy — crrC— g T ot Tricar

shquld take into account possible future expansion.
6.3 Assessment of existing premises

6.3.11 Requirements

The¢ suitability of the existing premises shall be determined by a risk analysis'which reflects the specific
nedds of the proposed data centre which includes the assessment of“criteria of Clause 5. An existing
surjvey may be referred to if the documents are not older than six_months. An existing rigk analysis
shall only be referred to if conducted with a similar objective (see.€lause 5).

6.3.12 Recommendations

Undler consideration.
6.4 Utilities

6.4.1 Requirements

The¢ provision of external utilities to the;premises shall be adequate for the intended availabiljity class of
theldata centre as defined in ISO/IECSFS 22237-1.

Do¢umentation shall be collated, which allows the risk to data centre operation arising fiom utility
infrastructures to be assessed.

A cpmposite utilities plan showing all underground and above ground utilities shall be provifled.

6.4.2 Recommendations

None.

6. Aeccess routes

PR . n
6.5 Requirenrents

The number of access routes to the site shall take into account the risk of blockage which may affect the
delivery of labour and materials to the data centre. The design and construction of access routes shall
consider expected loads and dimensions of vehicles.

6.5.2 Recommendations

A secondary access route should be considered.

© ISO/IEC 2018 - All rights reserved 7
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6.6 Deliveries

6.6.1 Requirements

The docking bay shall be designed to accommodate the largest items expected to be delivered or

removed from the data centre during operation.

6.6.2 Recommendations

The docking bay should provide protection against precipitation.

6.7 Parking

6.7.1 Rgquirements

Parking restrictions related to security are detailed in ISO/IEC TS 22237-6.

6.7.2 Recommendations

Considerafion should be given to any additional parking facilities which,would be necessary dur
emergency situations including those involving disaster recovery scenarios.

6.8 Exterior installations

6.8.1 Underground facilities

6.8.1.1 equirements

Vehicular raffic shall not be routed over underground facilities unless they are protected by appropri
slabs instglled above the facility.

Above grojind exterior installations adjacent'to access routes shall be protected.

The requitement for visual or acousticsereening of exterior installations shall be assessed.

6.8.1.2 ecommendations

Underground fuel storage tanks should be installed in proximity to the generator(s) but outside
potential future building ‘expansion areas.

Pumps anfd refill station should be positioned at the boundary of the Protection Zone 1 (see I
IEC TS 222337-6) to.avoid the necessity for access of fuel vehicles to the site. The area for the fuel stor
tanks shoyld be lecated outside of potential future building expansion areas.

ing

ate

of

50/
hge

6.8.2 Telecommunications cabling

6.8.2.1 Requirements

See EN 50174-3 for requirements relevant to information technology cabling installations outside

buildings. All routes where conflicts could occur shall be clearly indicated on all plans and relev
details shall be mentioned.

6.8.2.2 Recommendations

None.

ant
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6.9 Perimeter

6.9

.1 Requirements

:2018(E)

The perimeter of the date centre shall be provided in accordance with the outcome of the risk analysis

inl

6.9

SO/IEC TS 22237-6.

.2 Recommendations

A data centre site may be completely or partly surrounded by a fence or wall. The number and

furictionality of gates and entrances for personnel and vehicles should be minimized an

ac(q

Th
nei

7

7.1

7.1

ording to the level of security chosen (see ISO/IEC TS 22237-6).

b exterior areas should be maintained and buffer zones created to minimize disturband
bhbours.

Building construction
Building structure
.1 General

1.1 Requirements

e design of, and the materials used in the constriiction of the structure protecting the d

d secured

e to or by

ata centre

ces, facilities and infrastructures shall be .of 'a design that does not compromise tle desired

ilability class based upon the risk assessmieént of external environmental events id

se 5 and security requirements of ISO/IEG, TS 22237-6.

IEC TS 22237-4 and other infrastructure details such as cabinet heights, the requirement
ring and of pathways.

1.2 Recommendations

hould be noted, that.data centres typically require a higher physical protection level than i
ocal building regulations.

.2 Load<bearing structure

2.1 ;Requirements

bntified in

structure

s of access

5 specified

7.1.2.2 Recommendations
None.
7.1.3 Building materials and finishes

7.1

.3.1 Requirements

The use of fire resistant materials is required.

© ISO/IEC 2018 - All rights reserved
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All open or rough surfaces shall be sealed to prevent dust or chemically-active particles being
distributed by the constant airflow in air conditioned spaces.

The design of, and the materials used to construct, spaces intended to contain gaseous fire extinguishing
systems shall provide the required level of air-tightness.

The design of, and the materials used to construct, spaces that have an identified risk of flooding shall
provide the required level of watertightness.

Building materials shall be selected which minimize the particulate matter produced during
construction, operation or alterations.

Building materials shall be selected to minimize mould growth and rodent damage.
Building materials shall be selected to minimize repetitive maintenance tasks.

The amount of insulation shall consider both the ambient environmental conditions.'and technjcal
equipment heat rejection.

7.1.3.2 ecommendations

Prefabricated modular construction elements can be selected based on the‘eriteria in 7.1.3.1. Materjals
should be pelected to minimize the emission of toxic gases and smoke during combustion.

The buildipg should be insulated to minimize operating cost.
7.2 Foupdations

7.2.1 Redquirements

Any foundptions used to support the structure(s) accommodating the data centre spaces shall take into
consideratlion the result of the site survey (see 6.2): When looking into a floor below grade level, wqter
infiltration issues shall be considered, including height below surrounding drainage systems, sectre,
continuou} vapour barriers, water and vapoelir extraction systems.

The layout|of the building’s foundation.and structure shall incorporate the earthing and bonding sysfem
as protectlion against lightning and-electromagnetic interference. The design may vary according to
the requirgd Lightning Protection. Level (LPL) and to the site parameters. See ISO/IEC TS 22237-3 and
[EC 62305|(all parts).

7.2.2 Regcommendations

The design strength(@and extent of any foundations should consider any forecast expansion of the data
centre spafes (vertical or lateral).

7.3 Ext(frior walls

7.3.1 Requirements
Requirements for Protection Class boundaries and access at them are specified in ISO/IEC TS 22237-6.

Where exterior walls provide the boundary of Protection Class 1, they shall either be designed to be
resistant to the predicted external climatic conditions during the lifetime of the enclosed data centre
spaces or the construction of the boundaries of Protection Class 2 shall take into account the need for
the repair of the exterior walls.

Where exterior walls provide the boundary of Protection Class 2, they shall be designed to be resistant
to the predicted external climatic conditions during the lifetime of the enclosed data centre spaces.

10 © ISO/IEC 2018 - All rights reserved
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Where exterior walls provide the boundary of Protection Classes 1 or 2, the number of openings shall be
minimised consistent with the access requirements during both operation and emergency situations.

The position and size of openings that will provide pressure relief for gaseous fire suppression systems
shall be addressed in the design phase.

7.3

.2 Recommendations

Recommendations for Protection Class boundaries and access at them are given in ISO/IEC TS 22237-6.

7.

Re
The
dut

Int
eny
mo|
6. (
for

Ift
All

7.4.2 Recommendations

Re(
IEQ

7.5

7.5

7.5

WH
drg
ext

Th
sha

1 Requirements

uirements for Protection Class boundaries and access at them are specified i ISO/IEC T|
e number of openings at these boundaries shall be minimised consistent witlrthe access req
ing both operation and emergency situations.

brior walls shall provide the desired degree of physical security against internal fire a
ironmental events. Interior non-load bearing walls shall be constructed in a way to
difications while at the same time provide the required protection against intrusion. See
penings in walls and doors in transportation routes shall he-of sufficient width and heig
the largest pieces of equipment expected to be transported:

he wall constitutes a fire barrier then any penetrations.shall meet the requirements of Clg

doors shall be fitted at minimum with a mechani¢alsecurity lock.

ommendations for Protection Class*boundaries and access at them are specifie
TS 22237-6.

Roofs
.1 General

1.1 Requirements

inage chanmnels) shall be designed and constructed to protect the data centre spaces from
ernal climatic conditions and from air-borne debris.

b deSign of sub-structures of the roof shall take into account the need for the repair of th
Ikprovide the required protection during the repair process.

S 22237-6.
uirements

d internal
allow for
EN 50600-
ht to allow

use 9.

1 in 1SO/

ere a roof coyers, directly or indirectly, any data centre spaces, the roof and its sub-striicture (i.e.

predicted

e roof and

The construction of the roof and its sub-structure shall be capable of supporting any additional
loads created by, and provide permanent access to, any elements of the data centre facilities and
infrastructures that are to be accommodated at roof level.

The requirements for visual screening of roof-top facilities and infrastructure shall be included in any
calculations of loads to be supported.

Aesthetics are not a prime requirement for a data centre project. In some cases architectural features
such as rooftop HVAC equipment screening can be necessary.

Where the roof acts as a Protection Class boundary, it shall meet the requirements of ISO/IEC TS 22237-6.

© ISO/IEC 2018 - All rights reserved
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Openings in roofs shall be protected against unauthorized access and external environmental events in
accordance with ISO/IEC TS 22237-6. Openings in roofs shall maintain the intended function of the roof.

7.5.1.2 Recommendations

Under consideration.

7.6 Rain water drainage

7.6.1 Reguirements

The roof 3
designed 4

a)

b) toens

to avo

The draina:

The routing of drainage systems shall respect Protection Class boundaries’in accordance with I

IEC TS 227

7.6.2 Re

None.

7.7 Flogrs and ceilings

7.7.1 Ge

7.7.1.1 |

Within d{
[EC 30129
electro-st4

7.7.1.2 ]

Flooring i spaces designated for human occupation should be selected to minimize noise. Floorin

testing an

Flooring in secondahy areas, i.e. storage, corridors, etc. can be of lesser conductivity.

nd any sub-structure for the drainage of rain water from the roof or elsewhereshall
nd constructed:

jd accumulation of rain water which could affect data centre spaces;
ure that all rain water is carried through a drainage system of appropriate capacity.
ige system shall be designed and constructed to facilitate inspection, ‘cleaning and repair.

37-6.

commendations

neral

Requirements

ta centre spaces containing“telecommunications equipment the requirements of I
and ISO/IEC 14763-2 shall*be applied in relation to functional bonding structures
itic discharge respectivély:

Recommendations

1 holding spaces should have similar properties to that installed in the computer room spjq

7.7.2 Aclcess floors

be

50/
hnd

b in
ice.

7.7.2.1 Requirements

Where used access floors shall be in accordance with EN 12825:2001, grade 5. They are highly unlikely

to be used

in a docking bay.

Where the finished floor height is above 500 mm independent standing steel grid floors shall be
considered.

The assembly shall be levelled and locked at a selected height, requiring deliberate action to change
height setting and preventing vibrating displacement. The assembly shall provide a range of adjustment

from 5 m

12

m.
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The edge trim for the tile coverings shall be bonded to the panel surface and flush with the surface
covering.

Ventilation panels shall be selected to provide the required airflow. Ventilation panels shall support the
same load as solid panels.

7.7.2.2 Recommendations
None.
7. Corridors and doors

7.8

Acq
Sp3
tra

Th¢
dif
cor
ea]

7.8

Do
dat]
nee

Ac
the
the
cay
scr

8

8.1

8.1
The

L1 Requirements

ess routes along which equipment and other goods are to be delivered to and\ffom the d
ces shall be of sufficient width and height to allow for the largest pieces of equipment exp
hsported. Doors shall have no door sill and double doors shall have no centre post.

e fire rating of all data centre doors shall be minimum 1 h; the fire‘rating of all door

hmunication rooms and technical rooms shall be minimum 2(h. All doors shall be smd
ly smoke detection systems are being used.

.2 Recommendations

brs within access routes along which equipment anid other goods are to be delivered to an|
a centre spaces should provide a minimum cleakance of 2,4 m. Consideration should be g
d for double width doors.

pbmbined freight and passenger lift is acceptable based on building size and occupancy. B¢
transportation route, the size of the cabin should allow for large IT and technical compc
height and width of a freight lift dooy, the criteria of interior wall openings apply. The lo
acity of the lift cabin should be-mmiinimum 1 500 kg. The material inside the lift cabin
htch resistant, e.g. brushed stainless steel.

Data centre spaces and access routes
Accommodation

.1 General

e number-and types of data centre spaces depends upon the size and complexity of the d

Considération should be given to modular construction methods which enable future expang

ata centre
bcted to be

5 between

erent security zones and doors leading to information technology rooms, computer rooms,

ke-tight if

d from the
ven to the

ing part of
nents. For
hd bearing
should be

hta centre.
ion.

8.1

.2 Requirements

The provision of on-site monitoring and/or management functionality shall be considered for all data
centres.

Consideration shall be given to locating toilet facilities in such a way as to minimize the requirements
that the personnel has to cross the boundaries of Protection Classes.

8.1

.3 Recommendations

The accommodation of data centre spaces should consider the impact of:

a)

new technologies (flexibility);

© ISO/IEC 2018 - All rights reserved
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b) adaptation to changing parameters (adaptability);

<)

increasing demands for space (scalability).

The spatial relationship between the different data centre spaces should facilitate the overall operation
based on adjacency factors.

The floor plan should minimize the amount of demolition during any expansion phase.

The organization of the building, the room program and floor layout should mirror the functional and

security requi

services t
water and
mechanica

8.1.4 D4

8.1.4.1

The cont
increasing

As needed
supervisol

8.1.4.2

8.1.4.2.1

The comp
quantities

to create disles.

sewage. For the technical operation of the building this includes spaces for electrigal
| systems.

ta centre spaces

ontrol room Space

ol room space typically houses computer system and network. traffic monitors,
ly building automation systems and security systems monitoring.equipment.

, office(s) and meeting rooms should be provided adjacentyto the control room space
y functions and to form an emergency trouble-shooting area.

Computer room space

Requirements
uter room space shall be designed to provide adequate space for initial and predid
of IT equipment and support equipment:Cabinets, racks and frames shall be aligned in rq
determine the location of a computer room space include:
hity to power to reduce lengths of bus bars or cabling;
hity to mechanical distribution rooms to reduce length of pipes and air ducts;

hity to the commpunications distribution point (carrier entrance rooms) of the building.

Recommendations

bement of the rows should follow the ‘cold/hot aisle’ methodology. Where this is applied:

rements of data centre operations. For the supply of the building with utility and data

lEs,

hnd

for

ted
WS

Fooms shouild not exceed 600 m2 and row length should not exceed 20 cabinets, racks or franpes.

Factors to
a) proxiy
b) proxiy
c) proxif
8.1.4.2.2
Computer
The arran
a)

b)

c)

the fronts of the cabinets shall face each other in a cold aisle’;

the rears of the cabinets shall face each other in a ‘hot aisle’;

for reasons of energy efficiency, maximum effort shall be made to prevent mixing of cool input air

with hot exhaust air and to allow the shortest path possible for hot return air flowing back to the
air conditioning units. See also ISO/IEC TS 22237-4.

8.1.4.3 Electrical space

Under consideration.

14
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8.1.4.4 Mechanical space

Under consideration.

8.1.4.5 Telecommunications space

Under consideration.

8.1.4.6 Storage space

U - L
nger-comnsraeration:

8.14.7 Testing and holding spaces

Undler consideration.

8.1.4.8 Docking bay

Undler consideration.

8.1.4.9 General office space
Offfce areas should be at or near the main building entrance 6nthe building perimeter to allpw outside
vis]bility.

8.1 Protection

8.2l1 Requirements

WHere the accommodation of the data centre spaces and pathways connecting them lies|wholly or
in part below the predicted range of ground water level or is at identified risk of flooding then water
infiltration issues shall be considerediificluding:

a) | height below surrounding drainage systems;
b) | secure, continuous vapeur barriers;

c) | water and vapour,_éxtraction systems.

8.2l2 Recommendations

None.

8.3 Floors

8.3.1 General

8.3.1.1 Requirements

During the design phase the requirements for floor loading (including the weight of any access floors)
in data centre spaces, and in access routes to those spaces, shall be determined.

Table 1 provides guidance on such loads.
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Table 1 — Load capacity guidance

Data centre spaces and access routes to those spaces
Load capacity guidance Other Electr_ical and Docking Lifts
spaces mechanical spaces bay
computer room
Uniform load (min) 5 kN/m?2 12 kN/m?2 20 kN/m?2 —
Floor loads
Point load (min) 2,0 kN 5,0 kN 7,5 kKN 1,5 kN
Ceiling loads Hanging load (min) 1,5 kN/m? 2,5 kN/m2 3,0 kN/m? —

The floors|and flooring materials shall be capable of supporting the required static and dynamic leads.

Flooring materials shall to be resistant to the expected levels of abrasion.

8.3.1.2 Recommendations

Future expansion should be considered when determining the finished floor elevation.
8.3.2 Adcess floors

8.3.2.1 Requirements

The need for an access floor within any data centre space shall be considered during the design phpse
since it affpcts delivery of the infrastructures and any decision may be practically non-reversible.

Where it [is desired to accommodate the pathways of‘the data centre infrastructures (power,
environmgéntal control and telecommunications cabling) beneath the equipment they service then an
access flogr shall be used in accordance with this sub-clause.

Access flogrs shall consist of interchangeable squareor rectangular panels selected to meet specific Ipad
requirements, conforming to EN 12825. Panels:shall be supported by adjustable pedestal assemblies
which posijtively locate, engage and secure pamnels and which accommodate horizontal stringers. The
pedestals pre fixed to the floor with glue andyor bolts.

8.3.2.2 Recommendations

PVC is not[recommended as floorinig material. Stringers should be bolted. The access floor should hpve
a minimurp clear height of 500.tam above the slab. Where, during the anticipated life of the data cenfre,
the environmental control concept or the distribution of infrastructure precludes the installation ¢f a
500 mm agcess floor, consideration should be given to access floor heights in excess of this height.

8.4 Ceilings

8.4.1 Rdquirements

During the design phase an assessment of the ceiling loading requirements in data centre spaces shall
be made.

Table 1 provides guidance on such loads.

Where suspended ceilings are installed in data centre spaces, a ceiling system constructed from non-
particulating materials shall be installed.

8.4.2 Recommendations

The minimum clear height of computer rooms between finished floor to ceiling or ceiling beams
depends on the environmental control concept and other infrastructure details (e.g. raised floor,
overhead cabling) and should be a minimum of 3,0 m.
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In rooms conditioned by freely circulated air the underside of the ceiling should be even without any
beams etc. If beams are present, they should run parallel to the air-flow in order not to present any
obstruction to air circulation. If beams run in a right angle to the air-flow, a suspended ceiling should be
considered.

Suspended ceiling systems should also be considered in areas permanently occupied by personnel
(control centre, offices, lobby, etc.) for acoustical reasons. Technical rooms should not have a suspended
ceiling, for the computer room and telecommunication spaces it is not recommended unless there are
functional reasons, e.g. suspended ceiling space to be used for returning air.

8.3 —ATTesS 10 data Cemtre Spaces

8.5.1 Requirements

In ¢lata centre spaces and in access routes to those spaces along which equipmént and godds will be
trapsported, stairs shall be avoided in favour of ramps or lifts.

Thé¢ width of ramps and lift doors shall be in accordance with those of dootis in interior wall specified
in 1.4.2.

8.5.12 Recommendations

None.
8.4 Vapour density

8.6.1 General

A data centre requires humidity control to majntain optimum environmental conditions for|the IT and
telecommunications equipment. Without humidity control, the electronic equipment can mjalfunction
or experience unacceptable performance» Without vapour barriers, damaging ice or condensation can
form behind exterior walls and undet:the roof during cold weather.

8.6.2 Requirements

A risk assessment concerninig vapour seal necessities shall be conducted and measures shall be
implemented accordingly. The vapour seal shall maintain a humidity level or prevent vapour infiltration
to fhe controlled spaees:

8.6.3 Recommendations

Sinfe vapotr)barriers are difficult to install and seal off in existing buildings, areas that could become
huinidifiéd'in the future should have barriers installed during new construction. Flexibility is required
to flacilitate any on-going expansion. Therefore, it is necessary to analyse and clearly identify the areas
neading vapour harriers or may require them in the future

9 Fire compartments, fire barriers and fire suppression systems
9.1 General

9.1.1 Requirements

The data centre spaces together with the access routes and infrastructure pathways to and between
those spaces shall comprise defined fire compartments bounded in three dimensions with appropriate
levels of fire performance in order to prevent the spread of fire and its effluent and to minimize the
extent of loss.
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The selection of compartment boundaries shall take into account the impact of fire within each
compartment. Fire compartments shall, at least, be defined by the boundaries of Protection Classes
of ISO/IEC TS 22237-6. The fire performance requirements of those boundaries are specified in ISO/
IEC TS 22237-6. However, the density of fire compartments may be greater than the areas defined by
those boundaries.

To reduce the fire risk within a compartment, containment, detection and suppression systems are
applied such that the smoke-producing and flame-spread properties of materials do not have to be
considered. Where the compartment contains items of electrical equipment these systems should also

be applied

so that corrosive-gas-producing properties of materials do not have to be considered.

With each
detection
IEC TS 227

This sub-g
fire comp4

9.1.2 Rq

None.
9.2 Fire

9.2.1 Rq

Fire comp
performar

All penetr
stopping t

NOTE

Fire-stoppiing techniques shall be instdlled in accordance with the manufacturer’s/suppli

installatio
function s

Any penet
when necq
The re-ins
materials

When per
shall be at

fire compartment, different approaches may be taken in relation to fire containm
and suppression. Fire containment, detection and suppression are addressed~in- 1
37-6.

lause addresses the management of fire barriers together with the constructional aspect
rtments and associated spaces related to specific suppression systems.

commendations

barriers

quirements

artments are separated in three dimensions dy“fire barriers with a defined fire rat
ce.

htions of fire barriers (e.g. walls, floors oy, ceilings) shall be protected by appropriate f
echniques (see ISO/IEC TS 22237-6) thatreinstate the original fire rating of the barrier.

buch techniques include fire-stopping.materials and/or penetration sealing systems.

h instructions. Each fire stop-shall be clearly labelled or otherwise marked to indicate
b as to be identifiable during future construction processes.

ssary and resealéd~on completion of works to re-create original fire rating of the barr
tatement of the fire rating of fire barriers shall be implemented using the specified fire-s
hnd /or fire-stopping techniques.

ods of.infrastructure installation work are interrupted and unattended, the penetrati
least-temporarily sealed with appropriate materials (fire cushions, etc.).

Pnt,
50/

5 of

ing

br’s
its

ration of fire barriefs (and seals supporting fire suppression systems) shall be opened gnly

ier.
top

DN S

9.2.2 Ré

ndati

None.
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9.3 Fire compartments for gaseous extinguishing systems

9.3.1 In

ert gaseous extinguishing systems

9.3.1.1 Requirements

See ISO 14

18

520-1.
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Where the suppression system employs the total flooding of a fire compartment, air-tightness shall
be considered during design and engineering of the envelope of the fire compartments of the data
centre spaces.

9.3

.1.2 Recommendations

Longer standing time is recommended to create longer safe period, as fire can ignite again, when the
suppression gas disappears.

9.3

.2 Oxygen reduction systems

9.3

WHh
corl

sp4
9.3
No

9.4

9.4.1 Requirements
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2.1 Requirements

ere the suppression system employs the total flooding of a fire compartment, aig-tightne
sidered during design and engineering of the envelope of the fire compartménts of the d
ces. The fire compartment shall be airtight according to the specified N-50value.

2.2 Recommendations

€.

Fire suppression

he fire protection concept includes a gaseous suppression system, space shall be provig
cement of storage containers of the fire suppression medium. The location of such storag
11 consider ease of maintenance.

h most systems, the storage containers of the fire suppression medium should be install
h room and, depending on the:fire suppression medium, in close proximity to the computg

n if no fire suppression systém is considered initially an appropriate space should be allo

Building configurations
1 Design phase

1.1 Requirements

lerconsideration.

ss shall be
ata centre

ed for the
e facilities

ed in their
r rooms.

Cated.

10.

1.2 Recommendations

Under consideration.

10.

10.

1.3 Areas, compartments

1.3.1 Requirements

Under consideration.
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