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Description

Air-conditioned room

The invention relates to an air-conditioned roommnprising at least walls limiting the
room, at least preferably two heat exchangers, edlactronic devices to be cooled and

arranged in rows in the room.

Air-conditioned rooms are known in which a coolidgvice in the form of a heat
exchanger is arranged in a limiting wall. The rocan be supplied here via the heat
exchanger with cold air which flows through elenimodevices, such as computers or
servers arranged in rows, to cool them. These towtsa so-called hot aisle from which
the hot air is extracted.

If a corresponding heat exchanger is replaced,mgpohust in principle be interrupted, as
otherwise a short-circuit in the air flow would acaduring the time in which the heat
exchanger is being replaced.

The object underlying the invention is to develap ar-conditioned room of the type
mentioned at the outset such that it is ensured duang replacement of a heat exchanger
that the room is supplied with cooling air to tlegjuired extent and hence the electronic

devices are sufficiently cooled.
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To achieve that object, the invention proposesiancaditioned room comprising at least
walls limiting the room, at least one heat exchangad electronic devices to be cooled
and arranged in rows in the room, where an aisksg®s between two rows and is
preferably separated from the room and in termairoflow, i.e. in terms of the air to be
conveyed, is connected to the at least one heatkexger, which is at least one section of
one of the walls limiting the room or is connectedan opening provided in one of the
walls, the exchanger and/or the opening being asdigon the room side a covering
element, which in a first position prevents a flofaair through the heat exchanger and in a

second position permits a flow of air.

In particular however, the aisle is separated ftbenroom, so that mixing of hot and cold

air in the room is not possible.

In accordance with the invention, each heat exobamgy assigned a covering element
which then covers the area of the heat exchangéetoeplaced or the opening in the
limiting wall assigned to the heat exchanger whee@acement is to take place, so that
the air to be cooled can flow exclusively throughHemst one second heat exchanger or
further heat exchangers provided, so that an airtslircuit is avoided, i.e. hot air cannot
flow directly out of the further room into the roota be cooled, i.e. bypassing a heat

exchanger.

The covering element can for example be a rolledbla Venetian blind, a louvre damper
or a corresponding closed element which does rastecthe flow path through the heat

exchanger when the heat exchanger is to ensuragool

Regarding the Venetian blind or louvre damper,ait ®e one having adjustable slats, in
order to permit or prevent the passage of air tiiindhe heat exchanger depending on their

setting. The Venetian blind can also be designédpsible.

If a movable flat element is used, it can if neaegde moved along heat exchangers
arranged in particular in rows, to enable covetmghe required extent. If the flat element
is not in use, it is positioned outside the heathaxger, i.e. in particular in an area of the
room limiting wall having the heat exchanger in @fhia heat exchanger is not located or

no opening is provided to which a heat exchangasssgned.
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In particular, it is provided that the aisle lindtby the electronic devices arranged in rows
is a hot aisle, which is connected to a cavitytwn deiling side or floor side and which in
turn is connected to a further room limited by W@l having the preferably at least two
heat exchangers or the at least one opening. Theefuoom can be a maintenance aisle,
in which for example control devices are arrangadoperation of the heat exchangers or

of the fans required for conveying the air.

For conveying the air, at least one fan and préfgraeveral fans are provided, which
is/fare in particular installed above the heat emgka(s) in the limiting wall. This is
however not an essential feature. The at leastfamean also be arranged in the second

room or in the cavity.

In an embodiment of the invention, the further rocan be limited by two walls, which in
turn each limit a room with electronic devices ® dpoled and arranged in rows therein
and which each contain at least two heat excharagetfr at least one opening with heat

exchangers assigned thereto.

The invention relates to an air-conditioning armegnt of a first room with electronic
devices to be cooled and arranged in rows theeeich) two rows limiting an aisle which is
connected to an area separated from the room mmstef air flow and which in turn is
connected to a second room which is separated tinenfirst room by a wall in which at
least two heat exchangers are arranged or twoexeatngers are assigned to at least one
opening in the wall through which air flows intoetHirst room or out of it, and is
characterized in that each heat exchanger is assbigrcovering element which in a first

position prevents a flow of air and in a secondtpws permits a flow of air.

It is here in particular provided that the covergigment is a roller blind, a Venetian blind

or finned damper, preferably with adjustable slatsa movable flat element.

The area which is separated in terms of air flosmfrthe room containing the electronic
devices to be cooled and arranged in rows candsgliag cavity, such as a cavity limited

by a drop ceiling, or a hollow floor.
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In particular, it is provided that at least one farcking in air from the aisle is arranged

between the ceiling cavity and the second room.

In particular, the invention is also characterizgda method for replacement of a heat
exchanger arranged in a wall limiting a room oligresd to at least one opening in the wall
out of several heat exchangers arranged in saidowal further wall and/or assigned to at
least one opening in at least one of the wallsh @fi¢he heat exchangers being assigned a
covering element, and for replacement of one ohteet exchangers while air continues to
flow through the further heat exchangers, the leahanger or the opening assigned

thereto being covered by a covering element.

The heat exchanger should be a flat heat exchamdemed heat exchanger.

Further details, advantages and features of thentmwn can be gathered not only from the
claims and in the features to be found thereinnglgiand/or in combination — but also
from the description of preferred embodiments toftwend in the description of the
drawing.

The drawing shows in:

Fig. 1 an illustration of the principle of a roomle air-conditioned,

Fig. 2 a plan view of rooms to be air-conditioned a

Fig. 3 a sectional view of a heat exchanger withec@and fan.

The figures show in an illustration of the prine@pboms in which heat-emitting electronic

devices, such as servers, are to be cooled. Teaharefore in particular computer rooms.

The electronic devices are here arranged in sedaticks, which are in turn aligned with

one another in rows.

A corresponding computer room is identified in Figwith the reference number 10. The

racks arranged in rows have the reference numizeasd 14.
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Cold air flows through the racks 12, 14 from thmutsides (arrows 16, 18). The racks 12,
14 thus limit a hot aisle 20 which is separatednftbe room 10. To do so, the room 10 has
for example a drop ceiling to form a cavity 22 wihich the hot air (arrows 24) is extracted
by a fan 26 into a further room 28, which is alsterred to as a maintenance aisle. The
room 10, which is a first room, is separated frév@ $econd room 28 by a wall which is
designed in some sections as a cooling wall. Teajdeat exchangers 30 are arranged in

the wall, one of which is shown purely in princigled in section in Fig. 1.

The heat exchangers 30 should be flat or finnet é»ezhangers.

The heat exchanger 30 has a filter 32 on the sided away from the room 10. Facing the
room 10, the heat exchanger 30 is assigned a @Vdry which the passage surface
through the heat exchanger 30 can be completelgredwhenever the heat exchanger 30

is for example to be replaced or for example taketnof service for maintenance purposes.

Since, as mentioned, at least one and preferablgrale further corresponding heat
exchangers 30 of flat design are arranged in tHeoran another wall limiting the room
10, a short-circuit in the air flow would occur kgast during removal of the heat

exchanger.

Arrangement in the wall means that the heat exdatraiggfor example integrated in the
wall without a housing. The same effect is howeaehieved by positioning the heat
exchanger in a housing which is installed in thdl wacloses an opening in the wall. The

heat exchanger can be arranged in or on the wall.

To avoid this, the cover 34 assigned to the heabaxger 30 is closed, so that air can no

longer flow through the opening resulting from resaloof the heat exchanger 30.

The cover 34 can be for example a roller blind Wwidan be wound up.

A louvre damper or Venetian blind with slats whiale tiltable is preferably used. A

collapsible Venetian blind is however also possible
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A further cover could for example be a closed pateient which is movable along the
heat exchanger 30, i.e. along that surface of & bBxchanger facing the room 10. A
corresponding covering element can here be optiom@alsigned to one of several heat
exchangers. A corresponding covering element carexample be guided in rails, not

shown.

The invention equally encompasses a solution inclwtlihe heat exchanger 30 is not
arranged directly in the wall, but is at a distaticereto and hence an opening in the

limiting wall is assigned to the heat exchangerfassage of the cooled air.

In this case, the opening on the side facing tloenr@0 is preferably closable or openable

by means of a covering element.

If the hot aisle 20 is connected to the ceilingitsa®2, the solution in accordance with the
invention also encompasses a room to be air-camaiti in which hot air is extracted via a

hollow floor.

There is no departure from the teachings in accmelavith the invention even if cold air
is supplied to the aisle between the racks 12 nldrder to then suck in hot air from the
side of the room 10 via the heat exchanger. In ¢hse too, corresponding teachings in

accordance with the invention would be applicable.

Fig. 2 shows an arrangement in which two rooms P21@, extend from a maintenance
aisle 128, to be referred to as a second room,hichwrooms electronic devices to be
cooled and placed in rows are arranged, preferaltdp in racks, as explained in

connection with Fig. 1.

Corresponding rows are identified with the refeeemumbers 112, 114; 152, 154; 212,

214; and 252, 254. In the design example of Figh& rows also limit hot aisles 120, 160,

220, 260 which are not directly connected to thenrd 10, 210, but instead are connected
to the second room 128 via hollow ceilings, notveho
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In the rooms 110, 210, there is no direct mixingeen hot and cold air, so that the hot air
extracted from the hot aisles 120, 160, 220, 26§emarated in terms of air flow from the

cold air present in the rooms 110, 210.

Each hot aisle 120, 160, 220, 260 is assigned apgod heat exchangers 130, 131, 230,
240, which in the design example each consist dettflat or finned heat exchangers
arranged in a row, of which those of the group BBE identified with the reference
numbers 132, 134, 136. On the room side, eachexehtinger 132, 134, 136 is assigned a
cover identified with the reference numbers 138), I412. Instead of each heat exchanger
132, 134, 136 being assigned a separate coverl¥®3,142, a movable element can be
used — as explained in connection with Fig. 1 —clwhs optionally positionable in front of
one of the heat exchangers 132, 134, 136 whenkgararresponding heat exchanger is to
be replaced, for example.

In accordance with the drawing representation g Bj the group 130, 131, 230, 240 can
be arranged central relative to the assigned ade 160, 220, 260.

Fig. 2 also makes clear that in the walls 100 a@d Bmiting the rooms 110 and 210
respectively from the second room, i.e. the masrtee room 128, the heat exchangers

132, 134, 136 are arranged and form cooler waisaoé the limiting walls 100 and 200.

Fig. 3 shows purely in principle a section throwgheat exchanger 300 as flat or finned
heat exchangers whose one outer surface is cowgredfilter 320 on the maintenance
aisle side. On that side of the heat exchangerf@6idg the rooms 110 and 210 is the
cover 334, which in accordance with the inventi®mésigned such that the outlet surface
of the heat exchanger 300 is closable to the requextent, i.e. cannot be passed by air, or
is openable.

Above the heat exchanger 300, fans 326 can begadarwhich also pass through the
limiting walls 100, 200.
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Claims

. Air-conditioned room (10, 110, 210) comprising walL00, 200) limiting at least

the room, at least one heat exchanger (30, 132, 134, 300) and electronic
devices to be cooled and arranged in rows (12112, 114, 150, 152, 212, 214,
252, 254) in the room, an aisle (20, 120, 160, 280) passing between two rows
which is preferably separated from the room ancbisnected in terms of air flow
to the at least one heat exchanger, which is at @@ section of one of the walls
limiting the room or is connected to an openingvpded in one of the walls, the
heat exchanger and/or the opening being assignetheomoom side a covering
element (34, 138, 140, 142, 334) which in a firgsipon prevents a flow of air

through the heat exchanger and in a second pogiéonits a flow of air through it.

. Air-conditioned room according to claim 1,

wherein
the covering element (34, 138, 140, 142, 334) isller blind, a louvre damper,
preferably with adjustable slats, or a movabledlament.

. Air-conditioned room according to claim 1 or 2,

wherein

the aisle (20, 120, 160, 220, 260) is a hot aidielvis connected to a cavity (22)
on the ceiling side or floor side which in turnasnnected to a room (28, 128)
limited by the wall (100, 200) in or on which theleast one heat exchanger (30,
132, 134, 136, 300) is arranged.

. Air-conditioned room according to claim 3,

wherein
at least one fan (26, 326) is provided betweerfuhteer room (28, 110, 210) and
the cavity (22) for sucking in air from the hotlai§20, 120, 160, 220, 260).
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5. Air-conditioned room according to at least oneha&f preceding claims,

wherein

the further room (28, 128) is limited by two wal00, 200), each of which limits a
room (110, 210) with electronic devices to be cdadad arranged in rows (12, 14,
112, 114, 150, 152, 212, 214, 252, 254) thereileadt one heat exchanger (30,
132, 134, 136, 300) being arranged in or on eadh wa

. Air-conditioned room according to at least onela preceding claims,

wherein

several heat exchangers (30, 132, 134, 136, 3éQreanged in the wall (100, 200)
and/or in a further wall limiting the room (10, 11210) and/or openings in the one
wall or in the several walls are assigned seveedt lexchangers, in particular
several groups (130, 131, 230, 240) are providdthbheat exchangers arranged in
rows.

. Air-conditioned room according to at least onelaf preceding claims,

wherein
the heat exchanger (30, 132, 134, 136, 300) iateh#tat exchanger or finned heat

exchanger.

. Air-conditioning arrangement of a first room (1@,01 210) with electronic devices

to be cooled and arranged in rows (12, 14, 112, 18@, 152, 212, 214, 252, 254)
therein, each two rows limiting an aisle (20, 1260, 220, 260) which is connected
to an area (22) separated from the room and whiahturn connected to a second
room (28, 128) which is separated from the firsinndoy a wall (100, 200) in which
at least two heat exchangers (30, 132, 134, 136) 8tk arranged or two heat
exchangers are assigned to at least one openthg ivall through which air flows
into the first room or out of it,

wherein

each heat exchanger (30, 132, 134, 136, 300) ignessa covering element (34,
138, 140, 142, 334) which in a first position pnetgea flow of air and in a second

position permits a flow of air.
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9. Air-conditioning arrangement according to claim 8,
wherein
the covering element (34, 138, 140, 142, 334) isller blind, a louvre damper,

preferably with adjustable slats, or a movabledlament.

10.Air-conditioning arrangement according to claimr®o
wherein
the area is a ceiling cavity (22), such as a caltyted by a drop ceiling, or a

hollow floor.

11.Air-conditioning arrangement according to at leas¢ of claims 8 to 10,
wherein
at least one fan (26, 326) sucking in air from &ide (20, 120, 160, 220, 260) is
arranged between the ceiling cavity (22) and tlterseé room (28, 128).

12.Air-conditioning arrangement according to at leas¢ of claims 8 to 11,
wherein
the air-conditioning arrangement has groups (1381, 1230, 240) of heat
exchangers (30, 132, 134, 136, 300) arranged is.row

13. Air-conditioned room according to at least oneh# preceding claims,
wherein
the heat exchanger (30, 132, 134, 136, 300) iateh#tat exchanger or finned heat

exchanger.

14.Method for replacement of a flat heat exchanger {32, 134, 136, 300) arranged
in a wall (100, 200) limiting a room (10, 110, 21&) assigned to at least one
opening in the wall out of several heat exchangsush as flat or finned heat
exchangers, arranged in said wall or a further watl/or assigned to at least one
opening of at least one of the walls,
wherein
each of the heat exchangers (30, 132, 134, 136,i8@8signed a covering element
(34, 138, 140, 142, 334) and for replacement of @nhe heat exchangers while
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air continues to flow through the further heat exudfers the heat exchanger or the
opening assigned thereto is covered by a covetergent.



