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DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure relates to systems and methods for cooling data center systems
and computing components.

BACKGROUND

[0002] Data centers house various computing systems and components such as computer
processors, storage systems or drives, servers, and other computing components. A data
center may take up a room in a building, an entire building itself and may be stationary in form
or may be portable, for example housed In a shipping container. A data center, whether
stationary or portable, may also be modular. The computer related components housed In a
data center consume significant amounts of electrical power and thereby produce significant
amounts of heat during computing and storage operations. If the computer related
components exceed certain temperatures, the performance of the components can be
compromised and/or the components may fail. Accordingly, cooling systems are generally
Implemented to maintain proper and efficient functioning of the computer related components
housed In a data center as the components operate to transfer, process, and store data. The
cooling systems may Include components configured to move fluids such as air or liquid
through various configurations and based on varying conditions.

[0003] JP 2012 038100 A discloses a data center that maintains sufficient cooling effect for
each rack, reduces the power of fans and further improves its energy saving performance. The
data center includes: substantially one air outlet for every predetermined number of racks on a
celling In front of both rack rows composing a hot zone; a fan for each of the air outlets for
blowing conditioned air into an air-conditioned room; temperature detection means that Is
provided In the hot zone on the rear sides of the both rack rows so as to correspond to the air
outlet and detects temperature on the rear side of the every predetermined number of racks;
and a rotation speed controller for controlling a rotation speed of each of the fans so that each
temperature corresponding to the air outlet detected by the temperature detection means is
kept In a predetermined temperature range or at a predetermined temperature.

[0004] US 2009/305625 A1 discloses ventilation systems and methods, and more particularly
to selectively configurable climate control systems and methods for use In data centers and the
like. A system Includes a first structural element and a second structural element spaced apart
from first structural element to define a space between the first and second structural
elements. The system also includes a plurality of partitions moveable into the space between
the first and second structural elements and a controller arranged to control movement of the
plurality of partitions.
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SUMMARY

[0005] The present invention Is defined In iIndependent claims. The dependent claims define
embodiments of the Invention. In a general implementation, a data center cooling system
Includes a first module including a warm air plenum positionable to receive an airflow from one
or more rows of racks that support a plurality of heat-generating electronic devices, the warm
air plenum including a warmed air inlet adjacent an open side of the one or more racks and a
warmed air outlet adjacent a data center volume above the one or more racks; a second
module positionable in the data center volume above the one or more racks and including at
least one fan and at least one cooling module, the fan positioned to circulate a warmed airflow
from the one or more racks, through the warmed air plenum, into the data center volume,
through the cooling module to cool the warmed airflow, and Iinto a human-occupiable
workspace of the data center adjacent the one or more racks; and an airflow partition
mountable In the data center volume above the one or more racks and adjustable to interrupt
the warmed airflow between the warmed air plenum and the second module.

[0006] In an aspect combinable with the general implementation, at least one of the first or
second modules Is attachable to a structural column of the data center.

[0007] In another aspect combinable with any of the previous aspects, the first or second
module 1s moveable along the structural column.

[0008] In another aspect combinable with any of the previous aspects, the second module
Includes a plurality of vertical side panels coupled to a horizontal bottom panel.

[0009] In another aspect combinable with any of the previous aspects, the cooling module
Includes a cooling coll vertically mounted adjacent at least one of the vertical side panels.

[0010] In another aspect combinable with any of the previous aspects, at least one of the side
panels Is sized for replacement with another cooling module.

[0011] In another aspect combinable with any of the previous aspects, the fan is mounted In
the horizontal bottom panel to circulate the warmed airflow orthogonally from the warmed air
plenum through the cooling module.

[0012] In another aspect combinable with any of the previous aspects, the first module
Includes a flexible interface attachable between the warmed air plenum and a top portion of the
one or more racks, the flexible interface including a fluid seal between the one or more racks
and the data center volume above the one or more racks.

[0013] Another aspect combinable with any of the previous aspects further includes a ceiling
panel horizontally attachable to at least one of the lower module or the upper module.
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[0014] In another aspect combinable with any of the previous aspects, the ceiling panel
defines an interface between the human-occupiable workspace and the data center volume
above the one or more racks.

[0015] In another general implementation, a method of cooling a data center includes
circulating an airflow, to a warm air plenum of a first module, from one or more rows of racks
that support a plurality of heat-generating electronic devices; warming the airflow as the airflow
IS circulated through the racks; circulating the warmed airflow through a warm air inlet of the
warm air plenum that is adjacent an open side of the one or more racks and to a warmed air
outlet adjacent a data center volume above the one or more racks; circulating the airflow, with
a fan positioned in a second module positioned in the data center volume above the one or
more racks, through at least one cooling module to cool the warmed airflow, and into a human-
occupiable workspace of the data center adjacent the one or more racks; and diverting the
warmed airflow with an airflow partition mounted in the data center volume above the one or
more racks and adjusted to interrupt the warmed airflow between the warmed air plenum and
the second module.

[0016] An aspect combinable with the general implementation further includes installing the
first module In the human occupiable workspace of the data center; installing the second
module in the data center volume; and attaching at least one of the first or second modules to

a structural column of the data center.

[0017] Another aspect combinable with any of the previous aspects further includes detaching
the portion of one of the first or second modules that is anchored to the structural column; and
moving the portion of one of the first or second modules along the structural column or to

another column.

[0018] In another aspect combinable with any of the previous aspects, the second module
Includes a plurality of vertical side panels coupled to a horizontal bottom panel.

[0019] Another aspect combinable with any of the previous aspects further includes installing
the cooling module that includes a cooling coll vertically mounted adjacent at least one of the
vertical side panels.

[0020] Another aspect combinable with any of the previous aspects further includes replacing
at least one of the side panels with another cooling module that includes a cooling coill.

[0021] Another aspect combinable with any of the previous aspects further includes mounting
the fan in the horizontal bottom panel to circulate the warmed airflow orthogonally from the
warmed air plenum through the cooling module.

[0022] Another aspect combinable with any of the previous aspects further includes installing a
flexible interface between the warmed air plenum and a top portion of the one or more racks;
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and fluidly sealing, with the flexible interface, a warm air aisle in between the one or more
racks from the data center volume above the one or more racks.

[0023] Another aspect combinable with any of the previous aspects further includes installing a
celling panel horizontally to at least one of the lower module or the upper module, the ceiling
panel defining an Interface between the human-occupiable workspace and the data center
volume above the one or more racks.

[0024] In another general implementation, a method of cooling a data center includes installing
a first data center module that includes a pre-determined amount of computing power into a
human-occupiable workspace of a data center. The first data center module includes a first
lower module including a warm air plenum positioned to receive an airflow from two rows of
racks that support a plurality of heat-generating electronic devices, the warm air plenum
Including a warmed air inlet adjacent an open side of the one or more racks and a warmed air
outlet adjacent a data center volume above the one or more racks; a first upper module
positioned In the data center volume above the one or more racks and including at least one
fan and at least one cooling coll; and a first airflow partition mountable In the data center
volume to interrupt warmed airflow between the warmed air plenum of the first upper module
and the second module. The method includes operating the fan to circulate a warmed airflow
from the one or more racks, through the warmed air plenum, into the data center volume,
through the cooling coll to cool the warmed airflow, and into a human-occupiable workspace of
the data center adjacent the one or more racks.

[0025] An aspect combinable with the general implementation further includes determining that
the pre-determined amount of computing power of the first data center module is less than a
desired amount of computing power; and based on the determination, installing a second data
center module that includes the pre-determined amount of computing power into the human-
occupiable workspace of the data center. The second data center module includes a second
lower module including a warm air plenum positioned to receive an airflow from two rows of
racks that support a plurality of heat-generating electronic devices, the warm air plenum
Including a warmed air inlet adjacent an open side of the one or more racks and a warmed air
outlet adjacent a data center volume above the one or more racks; a second upper module
positioned In the data center volume above the one or more racks and including at least one
fan and at least one cooling coil; and a second airflow partition mountable In the data center
volume to interrupt warmed airflow between the warmed air plenum of the second lower
module and the second module.

[0026] Another aspect combinable with any of the previous aspects further includes operating
the plurality of heat-generating devices in the data center; determining that a first portion of the
plurality of heat-generating devices are operating at a higher power or a higher temperature
than a second portion of the plurality of heat-generating devices; and based on the
determination, moving at least one of the first or second airflow partitions to direct a greater
volume of a cooling airflow to the first portion of the plurality of heat-generating devices.
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[0027] Implementations according to the present disclosure may include one or more of the
following features. For example, implementations of a data center cooling system according to
the present disclosure may be modular and scalable to account for different sized (e.g., total
power) data centers. For example, the data center cooling system can be scalable between,
e.g., 900 kW data centers (e.g., IT power) and 500 MW data centers. As another example, the
scalable data center cooling system can be Included of modular, factory-assembled
components to reduce a construction schedule of the data center. Further, the data center
cooling system may have significant deployment efficiency, allowing for changeable quantities
and dimensions of, e.g., rows of electronic device racks, changeable power densities, and
otherwise. As yet a further example, the data center cooling system may have significant
power and cooling efficiency, such that units of IT power (e.g., racks of servers) may be
Installed to share cooling and allow for over-subscription of power Infrastructure (e.g.,
maximum power available less than maximum rated IT power). As yet another example, the
data center cooling system may allow for more efficient costs of small-scale data centers by
utilizing similar modules that are used to build large data centers, by taking advantage of the
economies of scale and reduction In costly, specialized equipment designed for small-scale
data centers.

[0028] The details of one or more implementations of the subject matter described In this
disclosure are set forth In the accompanying drawings and the description below. Other
features, aspects, and advantages of the subject matter will become apparent from the
description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

FIG. 1A 1s an isometric view of a schematic illustration of a scalable data center cooling module
according to the present disclosure.

FIG. 1B I1s a side view of a schematic illustration of a scalable data center cooling module
according to the present disclosure.

FIG. 2 Is an iIsometric view of a schematic illustration of a data center system comprised of
multiple scalable data center cooling modules according to the present disclosure.

DETAILED DESCRIPTION

[0030] FIGS. 1A-1B are an isometric and side view, respectively, of a schematic illustration of a
scalable data center cooling module 100. Generally, the data center cooling module 100
Includes a lower module 102 and an upper module 135 that operate to cool heat-generating
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electronic devices (e.g., servers, processors, network devices, or other electronic devices)
supported in rows of racks 105. In this example, heat-generating devices 194 are shown In a
tray 192 on the rack 105 In FIG. IB. The racks 105 may support multiple trays 194, which may
be mounted vertically or horizontally, and may include one or more motherboards or
daughterboards to support the heat-generating devices 194.

[0031] The heat-generating electronic 194 devices In the racks 105 may be implemented for
processing, transmitting and/or storing data. The heat-generating electronic devices 194 may
Include other computing devices or components related to the operation of the servers. The
heat-generating computing devices 194 generate heat as the devices operate to process,
transmit, and store data locally and with remote computing systems. In the case of servers, for
example, the devices 194 may, for example be connected to a local or remote network and
may receive and respond to various requests from the network to retrieve, process, and/or
store data. The servers may facilitate communication over the Internet or an intranet to permit
Interaction with a plurality of remote computers and to provide requested services via
applications running on the remote computers or on the servers. Accordingly, the data center
cooling module 100 may include or be electrically coupled to one or more power source for
powering the servers and related components and includes a communication interface which
may be configured for wired and wireless transmissions to and from the data center. The
power source may be connected to a power grid or may be generated by batteries or an on-
site generator.

[0032] As Illustrated in FIGS. 1A-1B, the lower module 102 includes two warm air plenums 120
that are positioned, respectively, above and between a pair of rows of racks 105. A warm air
aisle 122 is defined between the pair of rows of racks 105 and below the warm air plenum 120.
A sealing interface 180 (e.g., sheet metal, flexible vinyl, or other sealing material) couple a
bottom edge of the warm air plenum 120 to top edges of the rows of racks 105. The sealing
Interfaces 180 may prevent or substantially prevent (e.g., with little air leakage) air that is
circulated from the warm air aisle 122 to the warm air plenum 120 to escape into a human-
occupiable workspace 110 of the data center.

[0033] The warm air plenum 120 includes an outlet 130 that, in this example, extends through
a celing member 125 (e.g., drop-down ceilling or otherwise) that separates the human-
occupiable workspace 110 from a ceiling space 112 of the data center. The upper module 135
IS, In this example, mounted In the ceiling space 112 and includes vertical panels 140 formed
about a horizontal panel 145 to define a cold air space 114.

[0034] The lower module 102 may further support power supply equipment electrically coupled
to the heat-generating devices 194. For example, in some aspects, the lower module 102 may
Include or support bus ducts, cable trays, power tap boxes, or other power supply equipment
coupled to the heat-generating devices or cooling equipment (e.g., the one or more fans 155,
control valves, temperature sensors, pressure sensors, fan motor controllers, and otherwise).

[0035] The upper module 135 further includes one or more cooling modules 150 mounted In
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between the vertical panels 140 around the cold air space 114. The cooling modules 150, for
example, may be cooling colils (e.g., water, glycol, refrigerant, or otherwise), heat pipes, Peltier
cooling modules, or other heat transfer devices. In this example, the cooling modules 150 may
be Interchangeable with the vertical panels 140, which are solid as to block airflow
therethrough. Thus, a vertical panel 140 may be replaced with a cooling module 150 (e.g., to
add cooling capacity to the data center cooling module 100). Alternatively, a cooling module
150 may be replaced with a vertical panel 140 to decrease cooling capacity.

[0036] The upper module 135 further includes one or more fans 155 mounted in the horizontal
panel 145. In this example, the one or more fans 155 (e.g., axial flow, centrifugal, or otherwise)
are mounted to circulate air within the data center cooling module 100. As illustrated, the one
or more fans 155 are mounted above a cold air aisle 115 that is defined between adjacent
rows of racks 105 and underneath the cold air space 114 and horizontal panel 145.

[0037] The data center cooling module 100, as shown In FIG. 1A, Iincludes a partition 160. The
partition 160, In this example, 1s a solid or substantially solid panel that prevents or
substantially prevents airflow therethrough. The partition 160, iIn some implementations, may
be moveable within the ceiling space 112 to alter or block one or more airflows that are
circulated within the data center cooling module 100. For example, the partition 160 may be
mounted orthogonally to a particular vertical panel 140 across the outlet 130 of the warm air
plenum 120 to divide an airflow exiting the warm air plenum 120 into the ceiling space 112. The
partition 160 may be mounted in parallel to the cooling modules 150 at a corner of the upper
module 135 (e.g., as shown In FIG. 1 A) to alter or block an airflow between two adjacent data
center cooling modules 100. In some aspects, the partition 160 may be positioned to alter or
direct an airflow to provide more or less cooling airflow to a particular rack 105 or group of
racks 105 based on, for example, an operational parameter (e.g., input power, operating
temperature, operating frequency, or otherwise) of the heat-generating devices 194.

[0038] As another example, the partition 160, or multiple partitions 160, maybe positioned to
segregate an airflow (or airflows) between a finished portion of the data center and an
unfinished portion of the data center that i1s under constructions. For example, iIn some
aspects, multiple data center cooling modules 100 may be serially installed within a data center
according to a particular construction schedule. If one or more data center cooling modules
100 are operating within a finished portion of the data center (e.g., with operating devices 194)
while another portion of the data center i1s under construction, it may be preferable to prevent
dirty airflow (e.g., with dust, particulate, and other contaminants) from being circulated to the
finished portion with the partitions 160.

[0039] As lllustrated In FIG. 1B, one or more components of the data center cooling module
100 may be coupled to, anchored to, or otherwise supported by a structure of a data center
building that encloses the data center cooling module 100. For example, as shown in FIG. 1B,
a support column 185 may be positioned to support the data center building at a location within
the human-occupiable workspace 110 at which the data center module 100 is installed. In this
example, for example, one or more components of the lower module 102 (e.g., a warm air
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plenum 120) may be attached to the column 185. As another example, a complete module
(e.g., upper module 135) may be attached to the column 185 (or other building structure, such
as a beam or joist). In some aspects, a rail system may be positioned on the column 185 (or
other building structure, such as a beam or joist) and the module (e.g., upper module 1395)
may be moveable on the rail system, e.g., to position the module during construction or re-
position the module after construction.

[0040] In some alternative aspects of the data center cooling module 100, one or more
packaged fan coil units may be installed in the upper module 135 (e.g., within the cold air
space 114) and operated to cool an airflow used to cool the heat-generating devices 194. For
example, In some aspects, cooling coils 150 may be replaced with airflow pathways (e.g.,
perforated vertical panels 140, filters, or otherwise) to allow an airflow to circulate from the
warm air plenum 120 into the cold air space 114. The fan coil units mounted In the cold air
space 114 may receive such an airflow for conditioning (e.g., cooling, cleaning, or both) before
circulating the airflow back into the human-occupiable workspace 110.

[0041] In an example operation of the data center cooling module 100, a cooling airflow 175 Is
circulated, by the one or more fans 155, through the racks 105 by the one or more fans 155
from the human-occupiable workspace 110 and cold air aisle 115. As the cooling airflow 175
passes through the racks 105, heat (e.g., sensible heat) Is transferred from the heat-
generating devices 194 into the cooling airflow 175. In some aspects, an amount of heat
transferred to the cooling airflow 175 depends on an operating condition of the heat-generating
devices 194, such as an operating power or frequency condition, an operating temperature, or
otherwise.

[0042] A heated airflow 170 exits the racks 105, which includes the heat transferred to the
cooling airflow 1795, into the warm air aisle 122 between two rows of racks 105. The heated
airflow 170 iIs circulated, by the one or more fans 1595, from the warm air aisle 122 through the
warm air plenum and into the ceiling space 114 from the outlet 130 of the plenum 120. The
heated airflow 170 is circulated through one or more cooling modules 150 and cooled.

[0043] The cooling airflow 175 exits the cooling modules 150 and is circulated, by the one or
more fans 1595, into the cold air space 114. The cooling airflow 175 Is then circulated from the
cold air space 114 into the cold air aisle 115 (or human-occupiable workspace 110, or both).
The cooling airflow 175 then iIs circulated again through the racks 105 to cool the heat-
generating electronic devices 194.

[0044] FIG. 2 I1s an isometric view of a schematic illustration of a data center system 200
comprised of multiple scalable data center cooling modules. In this example, there are four
data center cooling modules 205a through 205d, each of which may be identical to or similar to
the data center cooling module 100 shown In FIGS. 1A-1B. Each data center module 205a-
205d may add a specific amount of computing power (e.g., TMW, 3 MW, or other amount) to
the data center system 200 and may be Installed, e.g., incrementally, to add such amount of
computing power according to, for example, a fixed schedule or as when more computing
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power IS needed. Once Installed, each data center cooling module 205a through 205d may
operate identical to or similar to the data center cooling module 100 shown Iin FIGS. 1A-1B.

[0045] For example, In some aspects, each data center cooling module 205a-205d may
Include 3 MW of computing power, e.g., by the heat-generating electronic devices 194
mounted within the racks 105. The first module 205a may be Installed into a data center
building or mobile container and operated for a particular period of time. Subsequently, due to
a fixed or pre-determined schedule, or when a determination 1s made that an additional
amount of computing power Is needed, the next module 205b may be installed, commissioned,
and operated. Subsequently, additional modules (e.g., modules 205¢c and 205d) may be
Installed to add fixed amounts of computing power to the data center system 200.

[0046] In another example, one or more modules 205a through 205d, once operating, may be
taken "offline” without physical removal from the system 200. In some aspects, the module
205a may be taken offline by removing power from the heat-generating electronic devices 194,
the cooling equipment (e.g., fans 155), or both. Taking the module 205a offline may further
Include fluidly isolating the offline module 205a from other modules 205b through 205d. For
example, partitions 160 may be mounted Iin the ceiling space 112 (e.g., above the celling
panels 125). The partitions 160 may block or prevent airflow (e.g., a heated airflow) from being
circulated from the online modules 205b-205d to the upper module 135 of the offline module
205a.

[0047] While this specification contains many specific implementation details, these should not
be construed as limitations on the scope of any inventions or of what may be claimed, but
rather as descriptions of features specific to particular mplementations of particular inventions.
Certain features that are described In this specification In the context of separate
Implementations can also be implemented In combination In a single implementation.
Conversely, various features that are described in the context of a single implementation can
also be implemented in multiple implementations separately or in any suitable subcombination.
Moreover, although features may be described above as acting in certain combinations and
even Initially claimed as such, one or more features from a claimed combination can in some
cases be excised from the combination, and the claimed combination may be directed to a
subcombination or variation of a subcombination.

[0048] Similarly, while operations are depicted in the drawings In a particular order, this should
not be understood as requiring that such operations be performed Iin the particular order
shown or In sequential order, or that all illustrated operations be performed, to achieve
desirable results. In certain circumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system components In the
Implementations described above should not be understood as requiring such separation in all
Implementations, and it should be understood that the described program components and
systems can generally be integrated together in a single software product or packaged into
multiple software products.
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[0049] A number of iImplementations have been described. Nevertheless, it will be understood
that various modifications may be made without departing from the scope of the disclosure.
For example, example operations, methods, or processes described herein may include more
steps or fewer steps than those described. Further, the steps In such example operations,
methods, or processes may be performed In different successions than that described or
llustrated In the figures. Accordingly, other implementations are within the scope of the
following claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
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Patentkrav

1. Kalesystem (100) for datacenter, hvilket system omfatter:

et forste modul (102), der omfatter et varmluftkammer (120), som kan placeres til at modtage
en luftstrom fra en eller flere raekker af rack (105), der barer en flerhed af varmegenererende
elektroniske apparater (194), hvilket varmluftkammer (120) omfatter et varmluftindleb
tilsteadende en aben side af det ene eller de flere rack (105) og et varmluftudlgb (130)

tilstadende et datacentervolumen, som er et mellemrum over det ene eller de flere rack (105)

et andet modul (135), som kan placeres 1 datacentervolumenet over det ene eller de flere rack
(105), og som omfatter mindst en blaser (155) og mindst et kelemodul (150), hvilken blaser
(155) er placeret med henblik pa at cirkulere en varmluftstrem (170) fra det ene eller de flere
rack (105) gennem varmluftkammeret (120) ind 1 datacentervolumenet gennem kelemodulet
(150) for at atkele varmluftstremmen (170) og ind 1 et beboeligt arbejdsomrade (110) 1

datacentret, som er et rum tilstodende det ene eller de flere rack (105), og

en luftstromskillevaeg (160), som kan monteres 1 datacentervolumenet over det ene eller de
flere rack (105), og som kan justeres til at atbryde varmluftstrommen (170) mellem
varmluftkammeret (120) og det andet modul (135).

2. Datacenterkolesystem (100) ifglge krav 1, hvor mindst et af det forste eller det andet
modul kan fastgeres til en struktursejle (185) 1 datacentret,

hvor det forste eller det andet modul fortrinsvis er bevageligt langs struktursejlen
(185).

3. Kolesystem (100) for datacenter ifelge et af de foregaende krav, hvor det andet
modul (135) omfatter en flerhed af lodrette sidepaneler (140), der er koblet til et vandret
bundpanel (145),

hvor kelemodulet (150) fortrinsvis omfatter en keolespiral, der er lodret monteret
tilstedende mindst et af de lodrette sidepaneler (140), og/eller

hvor mindst et af sidepanelerne (140) fortrinsvis er dimensioneret med henblik pa
udskiftning med et andet kelemodul (150), og/eller

hvor blaseren (155) fortrinsvis er monteret 1 det vandrette bundpanel (145) for at
cirkulere varmluftstrommen (170) wvinkelret fra varmluftkammeret (120) gennem
kelemodulet (150).

4. Kglesystem (100) for datacenter 1felge et af de foregaende krav, hvor det forste
modul (102) omfatter en fleksibel granseflade, som kan fastgeres mellem

varmluftkammeret (120) og en gvre del af det ene eller de flere rack (105), hvilken
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fleksibel graenseflade omfatter en fluidumtaetning mellem det ene eller de flere rack
(105) og datacentervolumenet over det ene eller de flere rack (105).

5. Kolesystem (100) for datacenter ifelge et af de foregaende krav, der ydermere
omfatter et loftpanel (125), som kan fastgores vandret til mindst et af det nedre modul
eller det ovre modul, hvilket loftpanel (125) afgraenser en graenseflade mellem det
beboelige arbejdsomrade (110) og datacentervolumenet over det ene eller de flere rack
(105).

6. Fremgangsmade til kgling af et datacenter, hvilken fremgangsmade omfatter:

cirkulation af en luftstrom til et varmluftkammer (120) 1 et forste modul (102) fra en eller

flere reekker af rack (105), der barer en flerhed af varmegenererende elektroniske apparater

(194)
opvarmning af luftstremmen, nar luftstremmen cirkuleres gennem rackene (105)

cirkulation af varmluftstrammen (170) gennem et varmluftindlgb til varmluftkammeret (120)
tilstadende en aben side af det ene eller de flere rack (105) og til et varmluftudleb (130)

tilstodende et datacentervolumen, som er et mellemrum over det ene eller de flere rack (105)

cirkulation af luftstrommen med en blaser (155), der er placeret 1 et andet modul (135), som
er placeret 1 datacentervolumenet over det ene eller de flere rack (105), gennem mindst et
kelemodul (150), der er placeret 1 det andet modul (135), for at atkgle varmluftstrommen
(170), og ind 1 et beboeligt arbejdsomrade (110) 1 datacentret, som er et rum tilstodende det
ene eller de flere rack (105), og

omdirigering af varmluftstrommen (170) med en luftstromskillevag (160), der er monteret 1
datacentervolumenet over det ene eller de flere rack (105), og som er justeret til at atbryde
varmluftstrommen (170) mellem varmluftkammeret (120) og det andet modul (135).

7. Fremgangsmade ifolge krav 6, der ydermere omfatter:
installation af det forste modul (102) 1 datacentrets beboelige arbejdsomrade (110)
installation af det andet modul (135) 1 datacentervolumenet og

fastgorelse af mindst et atf det forste eller det andet modul til en struktursejle (185) 1
datacentret.

8. Fremgangsmade 1felge krav 7, der ydermere omfatter:

frigorelse af den del af et af det forste eller det andet modul, der er forankret til struktursejlen

(185), og
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flytning af delen af et af det forste eller det andet modul langs den strukturelle sojle (185)
eller t1l en anden sgjle.

9. Fremgangsmade ifelge krav 7 eller 8, hvor det andet modul (135) omfatter en flerhed
af lodrette sidepaneler (140), der er koblet til et vandret bundpanel (145), hvilken
fremgangsmade desuden omfatter: installation af det kelemodul (150), der omfatter en
kalespiral, som er lodret monteret tilstadende mindst et af de lodrette sidepaneler (140).
10. Fremgangsmade ifglge krav 9, der ydermere omfatter:

udskiftning af mindst et af sidepanelerne (140) med et andet kelemodul (150), der
omfatter en kglespiral.

11. Fremgangsmade 1folge krav 9 eller 10, der ydermere omfatter:

montering af blaseren (155) 1 det vandrette bundpanel (145) for at cirkulere
varmluftstrommen (170) vinkelret fra varmluftkammeret (120) gennem kglemodulet
(150).

12. Fremgangsmade 1folge et af kravene 7 til 11, der ydermere omfatter:

installation af en fleksibel grensetlade mellem varmluftkammeret (120) og en gvre del af det

ene eller de flere rack (105) og

fluildummassig tetning med den fleksible granseflade at en varmluftgang (122) mellem det
ene eller de flere rack (105) fra datacentervolumenet over det ene eller de flere rack (105).

13. Fremgangsmade ifolge et af kravene 7 til 12, der ydermere omfatter:

installation af et loftpanel (125) vandret til mindst et af det nedre modul eller det gvre
modul, hvilket loftpanel (125) afgrenser en graenseflade mellem det beboelige
arbejdsomrade (110) og datacentervolumenet over det ene eller de flere rack (105).

14. Fremgangsmade til installation af et kelbart datacenter, hvilken fremgangsmade

omfatter:

installation af et forste datacentermodul (100; 205a-d), der omfatter en forud fastlagt mangde
beregningskapacitet, 1 et beboeligt arbejdsomrade (110) 1 et datacenter, som er et rum, hvilket

forste datacentermodul omfatter:

et forste nedre modul, der omfatter et varmluftkammer (120), som er placeret til at modtage
en luftstrom fra to rakker af rack (105), der barer en flerhed af varmegenererende
elektroniske apparater (194), hvilket varmluftkammer (120) omfatter et varmluftindlgb
tilsteadende en aben side af det ene eller de flere rack (105) og et varmluftudlgb (130)

tilstodende et datacentervolumen, som er et mellemrum over det ene eller de flere rack (105)
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et forste ovre modul, som kan placeres 1 datacentervolumenet over det ene eller de flere rack

(105), og som omfatter mindst en blaeser (155) og mindst et kelemodul (150), og

en forste luftstromskillevaeg (160), som kan monteres 1 datacentervolumenet, til at atbryde
varmluftstrommen (170) mellem varmluftkammeret (120) 1 det forste ovre modul og det

andet modul (135), og

aktivering af blaeseren (155) for at cirkulere en varmluftstrom (170) fra det ene eller de flere
rack (105) gennem varmluftkammeret (120) ind 1 datacentervolumenet gennem kelemodulet
(150) for at atkele varmluftstrommen (170) og ind 1 et beboeligt arbejdsomrade (110) 1
datacentret tilstodende det ene eller de flere rack (105).

15. Fremgangsmade ifelge krav 14, der ydermere omfatter:

bestemmelse af, at den forud fastlagte mangde computerkapacitet 1 det forste

datacentermodul er mindre end en ensket mangde computerkapacitet, og

baseret pa bestemmelsen, installation af et andet datacentermodul, der omfatter den forud
fastlagte maengde computerkapacitet 1 datacentrets beboelige arbejdsrum (110), hvilket andet

datacentermodul omfatter:

et andet nedre modul, der omfatter et varmluftkammer (120), som er placeret til at modtage
en luftstrom fra to raekker af rack (105), der barer en flerhed af varmegenererende
elektroniske apparater (194), hvilket varmluftkammer (120) omfatter et varmluftindlgb
tilsteadende en aben side af det ene eller de flere rack (105) og et varmluftudlgb (130)

tilstadende et datacentervolumen over det ene eller de flere rack (105)

et andet gvre modul, som kan placeres 1 datacentervolumenet over det ene eller de flere rack

(105), og som omfatter mindst en blaeser (155) og mindst et kalemodul (150), og

en anden luftstromskillevaeg (160), som kan monteres 1 datacentervolumenet, til at atbryde
varmluftstrommen (170) mellem varmluftkammeret (120) 1 det andet nedre modul og det

andet modul (135), hvilken fremgangsmade fortrinsvis ydermere omfatter:
aktivering af flerheden at varmegenererende apparater (194) 1 datacentret

bestemmelse af, at en forste del af flerheden af varmegenererende apparater (194) fungerer
ved en hojere effekt eller en hgjere temperatur end en anden del af flerheden af

varmegenererende apparater (194), og
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baseret pa bestemmelsen, flytning af mindst en af den forste eller den anden
luftstromskillevaeg (160) for at lede et storre volumen af en keleluftstrom (175) til den forste

del af flerheden af varmegenererende apparater (194).



DK/EP 3203820 T3

DRAWINGS




DK/EP 3203820 T3

)

IR

TN
75

: A

’
-
~

g
t3

- AAOA LAYV VL T

INTDCYO




DK/EP 3203820 T3




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - CLAIMS
	Page 14 - CLAIMS
	Page 15 - CLAIMS
	Page 16 - CLAIMS
	Page 17 - CLAIMS
	Page 18 - DRAWINGS
	Page 19 - DRAWINGS
	Page 20 - DRAWINGS

