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(57) Abrege/Abstract:
Container (1) fitted in a technical infrastructure comprising -on a longitudinal side face, at least one opening (2) arranged to allow

the intake of air inside the container (1); -on the opposite longitudinal side face, at least one fan (3) arranged to expel the air from
the inside to the outside of the container (1); -computer racks (5) disposed in the middle of the container (1) along its longitudinal

axis.

EORUIORIOR . o
g0
s

=

» . _
‘ l an a dH http:/opic.ge.ca + Ottawa/Gatineau K1A 0C9 - hmp./cipo.ge.ca o p1C
OPIC - CIPO 191




wO 2013/030501 A1 | ] TV 0 Y000 0 0 0 A

(43) Date de la publication internationale

(19) Organisation Mondiale de la N

CA 02843496 2014-01-28

(12) DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION EN MATIERE DE

BREVETS (PCT)

.

)

Propriété Intellectuelle
Bureau international

(10) Numéro de publication internationale

WO 2013/030501 A1l

7 mars 2013 (07.03.2013) WIPOIPCT
(51) Classification internationale des brevets : (74) Mandataire : DEJADE ET BISET; 35 rue de Chateau-
GO6F 1/20(2006.01) HO5K 7/20 (2006.01) dun, F-75009 Paris (FR).

GO6F 1/18 (2006.01) GO6F 1/16 (2006.01) (81) Etats désignés (sauf indication contraire, pour tout titre
(21) Numéro de la demande internationale : de protection nationale disponible) . AE, AG, AL, AM,
PCT/FR2012/051938 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
o , BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(22) Date de depot international : ,\ DO, DZ. EC. EE, EG. ES. FL. GB. GD. GE, GH. GM., GT,
£/ ot 2012(27.08.2012) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(25) Langue de dépﬁt ﬁ'an(;ais KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(26) Langue de publication : francais NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
(30) Données relatives a la priorité : SC, SD, SE, 53G, SK, 5L, SM, ST, SV, 5%, TH, 1J, 1M,
1157760 1 septembre 2011 (01.09.2011) FR % IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(71) Déposant (pour tous les Etats désignés sauf US) : OVH ' L o . .
SAS [FR/FR]; 2 rue Kellerman, F-59100 Roubaix (FR). (84) Etats désignes (sauf indication contraire, pour tout titre
de protection régionale disponible) . ARIPO (BW, GH,
(72) Inventeur; et GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(75) Inventeur/Déposant (pour US seulement) : KLABA, Mi- UG, ZM, ZW), eurasien (AM, AZ, BY, KG, KZ, RU, TJ,

roslaw [FR/FR]; ¢/o OVH SAS, 2 rue Kellerman, F-59100
Roubaix (FR).

TM), européen (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM,

[Suite sur la page suivante]

(534) Title : CONTAINER FITTED IN A TECHNICAL INFRASTRUCTURE
(34) Titre : CONTENEUR AMENAGE EN UNE INFRASTRUCTURE TECHNIQUE

5

p-h S

OIS0 30 S A 638

3

ey % el

- 5l e it D 0 N B 30 . N
K4 k- | v Lk , k. -
:.' Adg Y - g | . .‘t
i 3 o’ S a N g -
’. '\‘lw . 1 " ' -
:' . \ o ol
\ + 4 . ) )
. e .
4 o # .
A 1;;;’1m’~ o ?

FIG.2

(57) Abstract : Container (1) fitted in a technical
infrastructure comprising -on a longitudinal side
face, at least one opening (2) arranged to allow
the intake of air inside the container (1); -on the
opposite longitudinal side face, at least one fan
(3) arranged to expel the air from the inside to the
outside of the container (1); -computer racks (5)
disposed in the middle of the container (1) along
its longitudinal axis.

(57) Abrége . Contencur amenage (1) en une In-
frastructure technique comprenant -sur une face
latérale longitudinale, au moins une ouverture (2)
agencee pour permettre l'entrée d'airvers l'inte-
rieur du conteneur(l); -sur la face laterale longi-
tudinale opposée, au moins un ventilateur (3)
agence pour ressortir I'air de I'mtérieur vers l'exte-
rieur du conteneur(l); -des baies informatiques
(5) disposees au milieu du conteneur (1) le long
de son axe longitudinal.
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CONTAINER FITTED OUT AS A TECHNICAL INFRASTRUCTURE

The present invention concerns technical infrastructures, and more particularly the

fitting out of said infrastructures.

As used herein, “technical infrastructure” designates any capital infrastructure dedicated
to information and communication technologies such as a computing center/data center,
hosting center, backup site, or telecom/carrier hotel, or server farm. These
infrastructures generally take the form of computer rooms (or buildings) comprising, by
way of non-limiting examples, telecommunications equipment, servers, storage
systems, power supply systems, cooling systems, inverters, electrical distribution

systems, and workstations.

Moreover, “fitting out” of a technical infrastructure is understood as its conditioning to
meet all of the requirements during its lifecycle (i.e., design, deployment, operation,

maintenance). Among these requirements are:

- energy efficiency and respect for the environment. to push the PUE (Power
Usage Effectiveness) of a technical infrastructure to the most optimized ratios for

economic as well as environmental reasons:

— speed of deployment: to be able to respond quickly to urgent and temporary
demands by optimizing the time required to place a technical infrastructure in
service;

— portability/mobility: to be able to transport a technical infrastructure to or from any
place in the event of natural, political or social hazards (such as riots,

earthquakes, snowstorms, hurricanes, floods, fires);

— modularity: to be able to restructure/expand a technical infrastructure at any time.
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These requirements have given rise to the emergence of new designs for technical

infrastructures, and particularly for data centers.

Of particular note in this domain is the containerization of data centers (i.e., placing
them in a container). “Container’” is understood herein as a conventional metal
enclosure, parallelepiped in shape, for transporting merchandise. Indeed, computer

rooms fitted in containers equipped with cooling systems are already available.

More generally, metal containers (designated as modules in the prior art) that are
specially designed to house computer rooms and equipped with cooling systems have

already been proposed.

However, the existing solutions are imperfect, particularly because they are not optimal.

These containers/modules have limits, particularly in terms of energy efficiency and

respect for the environment.

Indeed, with computer equipment that requires more and more energy and a constantly

increasing power density due to cooling systems pushed to the limits of their capacities,

— setting up a computer room in a container for transportability without taking into

consideration its PUE: or

— fitting out a container in the same way as a conventional computer room

risks compromising the overall cost (PUE) of data centers, as well as impacting the

environment.

An object of the present invention is to remedy the aforementioned disadvantages.
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Another object of the present invention is to improve the energy efficiency of a data

center set up in a container.

An object of the present invention is to optimize the fitting out of a container in order to

design data centers that are more energy-efficient.

Another object of the present invention is to improve the ecological footprint of a data

center.

Another object of the present invention is to take environmental parameters into account

In the fitting out of technical infrastructures.

Another object of the present invention is to avoid using a heavy electrical infrastructure

for the cooling of a technical infrastructure.

Another object of the present invention, given the energy constraints, is to rethink the

arrangement of computer rooms set up in containers.

Another object of the present invention is to propose architectures of technical

infrastructures that integrate sustainable resources.

Another object of the present invention is to integrate the environmental dimension in

the design of data centers.

To that end, the invention relates, according to a first aspect, to a container fitted out as

a technical infrastructure comprising

— on one longitudinal lateral face, at least one opening made to allow the entry of

air into the container:

— on the opposite longitudinal lateral face, at least one ventilator arranged to move

the air from the interior to the exterior of the container:

— computer bays in the middle of the container along its longitudinal axis.
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According to a second aspect, the invention proposes a data center comprising a
olurality of containers fitted out as a technical infrastructure as defined above, said
fitted-out containers being arranged in the form of a chimney, the cavity of which Is open

upwards.

Other characteristics and advantages of the invention will be seen more clearly ana
specifically from the following description of preferred embodiments, with reference to

the appended drawings in which:

— figures 1 and 2 illustrate schematically a profile view and a cross-sectional side
view, respectively, of a container fitted out according to one embodiment;

~ figure 3 illustrates schematically an architecture of a data center obtained by

arranging containers fitted out according to one embodiment.

With reference to figures 1 and 2, transformations are made to the container 1 to

comprise:

— on one longitudinal lateral face, a plurality of quadrangular openings 2
(particularly in the form of ventilation louvers) arranged to allow the entry of air
into the container 1;

— on the opposite longitudinal lateral face, a plurality of ventilators 3 arranged to
move the air from the interior to the exterior of the container 1; and

— at least one door 4.

As illustrated in the profile view of the container 1 in figure 2, the computer bays 5 (or,
computer racks) are arranged in the middle of the container along its longitudinal axis In
such a way as to form two open longitudinal aisles. Consequently, there is one aisle on
each side of the computer bays 5 allowing unhindered access to the computer
equipment. In particular, there is no restriction on the type of bays 5, which can be of

any origin.
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As can be seen in figure 2, the ventilators 3 and the openings 2 are preferably vertically
offset at two different heights of the two opposite longitudinal lateral faces. The
ventilators 3 are higher in order to move the hot air, and the openings 2 are lower In
order to better cool the bays with the incoming air assumed to be at a temperature lower

than that of the interior of the container.

Moreover, figure 2 illustrates the airflow from the air intake of the fitted-out container 1,

i.e., from right to left in figure 2. Indeed, we see

— the intake of the ambient air from the force of the wind or by the low pressure
generated by the ventilators 3;
— the flow of the air through the computer equipment of the racks 3;

— the evacuation to the exterior of the container 1 of the hot air by the ventilators 3.

Advantageously, the two aisles on either side of the computer bays $ favor,

respectively,

— the uniform inflow of the airflows perpendicular to the direction of arrangement of
the computer bays 5, which represents an exposure that is favorable for the
cooling of the computer equipment;

— the exhaust of the hot air via the ventilators 3 that are operational in line with and

in the direction of the hot airflows.

The result is that the low pressure generated by the ventilators 3 at the intake of the
openings 2 (i.e., the ventilation louvers), the two open aisles on either side of the
computer racks 5, and the ventilators 3 on the opposite face, provide natural ventilation

of the computer room set up in the container 1.

Advantageously, this inter-arrangement of the openings 2, ventilators 3 and computer
bays 5 promotes the optimal cooling by the ambient air of the computer room set up In

the container 1.
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Indeed, said inter-arrangement of the openings 2, ventilators 3 and computer bays 5
has the technical effect of better ventilation of the racks arranged perpendicular to the
direction of propagation of the incoming airflow. The arrangement of the ventilators 3 on

the face opposite that of the openings 2 favors the creation of an air current, allowing

5 the natural ventilation of the computer bays 5.

Therefore, by contributing to the improvement of energy efficiency of the data center,

the inter-arrangement of these elements (openings, ventilators, computer bays) Is

particularly functional.

10
Consequently, the data center set up in the container 1 is completely cooled by exterior

ambient air.

Preferably, filters — installed next to the openings 2 — filter dust and harmful gases from

15 the incoming air, and regulate the humidity level. Said filters are particularly useful when

the container 1 is installed in areas that are too humid or where there is a heavy
circulation of dust or harmful gases (for example coastal zone, construction site,
industrial zone). These filters are configured in particular to maintain the humidity level

of the incoming air within a predefined interval, or if necessary, to trigger a control

20 device to maintain the humidity level within said interval.

Preferably, the openings 3 are controlled by a system for automatically regulating the

degrees of opening (ventilation louvers for example), and consequently, the flow rate of

incoming air, depending on the required cooling load.

25
It should be noted that the number and dimensions of the openings 2, as well as those
of the ventilators 3, are selected so as to take into account a plurality of factors,
including the environment of deployment and the computer load of the technical
infrastructure.

30

It should also be noted that additional cooling systems can be combined with the

cooling system by outdoor air as described above. For example, cooling systems by
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gas/liquid expansion, cold water, or water can be adopted in combination, as an option

or as a fallback solution to the cooling system by outdoor air.

In combination with a liquid cooling system (water for example), two cooling systems

can coexist for the data center (or hosting center) set up in the container 1.

The fitted-out container 1 further comprises means provided for safety, fire safety, and

risk management (sensors, systems for detecting water leaks and smoke for example).

In one embodiment, the fitted-out container 1 is arranged in such a way that its interior

can communicate with the interior of at least one other fitted-out container 1, and is

therefore expandable.

In one embodiment illustrated in figure 3, a plurality of fitted-out containers 1 are
organized to form a chimney. The resulting technical infrastructure 10 thus constitutes a

building that is hollow [in the center] having a cavity 11 open upwards.

The ventilators 3, facing the cavity 11 of the data center 1, make it possible to send the
hot air into the cavity 11, which in turn, by the chimney effect, evacuates it towards the
exterior. The chimney effect is due to the temperature difference between the hot air
inside the data center (resulting technical infrastructure) 10 and the cold air from the

outside, which causes an ascending movement 12 of air from the ventilators 3.

Advantageously, the combination of the chimney effect produced by the cavity 11 and
the force of the wind at the entrance of the openings 2, made in the lateral faces of the
fitted-out containers 2, ensure natural ventilation of the data center 10. In other words,
the air is naturally caused to move through the fitted-out containers 1 of the technical

infrastructure 10. Indeed, the air blown through the wall openings 2 to the interior of the

technical infrastructure 10 results in thermal draft to the cavity 11 via the ventilators 3.
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Preferably, the cavity 11 is a convex polygon, particularly rectangular or square. As a

variant, the cavity 11 is a concave or crossed polygon.

The system just described has a number of advantages, including:

— a high-performance, economical technical infrastructure can be made available
quickly;

— if the ambient temperature at the deployment location is lower than a predefined
value, the system provides a considerable improvement in energy efficiency of
the technical infrastructures;

— reduced cost of installation and operation compared to that of traditional data
centers;

— the construction of ecological computer buildings.

It should be noted that the term “container” as used here includes any metal enclosure

similar to a conventional container without necessarily being of the standardized

dimensions of a freight container.

The preceding description is made with reference to a computer room or data center,
but obviously, this example of technical infrastructure is not limiting and can refer to any

other capital infrastructure dedicated to information and communication technologies.
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CLAIMS

1. Container (1) fitted out as a technical infrastructure comprising
— on one longitudinal lateral face, at least one opening (2) arranged to allow the

entry of air into the container (1),
— on the opposite longitudinal lateral face, at least one ventilator (3) arranged to

move the air from the interior to the exterior of the container (1);
— computer bays (5) disposed in the middle of the container (1) along its

longitudinal axis.

2. Container according to the preceding claim, characterized in that it further

comprises at least one filter arranged to filter the incoming air.

3. Container according to the preceding claim, characterized in that the filter is

arranged to regulate the level of humidity of the incoming arr.

4. Container according to any one of the preceding claims, characterized in that

the opening (2) and the ventilator (3) are vertically offset at two different heights on the

two opposite longitudinal lateral faces.

5. Container according to any one of the preceding claims, characterized in that

it further comprises a cooling system by water.

6. Data center (10) comprising a plurality of fitted-out containers (1) in a

technical infrastructure as defined in any one of claims 1 to 5.

7. Data center (10) according to the preceding claim, characterized in that the

fitted-out containers (1) are arranged in the form of a chimney, the cavity (11) of which

IS open upwards.
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