K 1202 EQUI PMENT CABI NET FOR ELECTRI CAL AND ELECTRONI C SYSTEMS The
I nvention relates to an equi pnent cabinet, particularly a switch and
control cabinet, for electrical and electronic systens with a functional
area_seal ed in dustproof and wa- tertight manner, having at |east one door
closing in dust- proof and watertight manner. In the sanme structural form
and equi pnent, the equipnent cabinet is suitable for exter- nal use in
widely differing climatic zones, e.g. tenperate, arctic, subtropical and
tropi cal zones. Equi prment cabinets are e.g. known fromthe publication
by Cottfried Klingberg "Schaltschrank und Gehause-Klimtisie- rung”,
(switch cabinet and case climatization), Mahling Wrbung, Dussel dorf.

Wth the aimof ensuring a pernmanent, faultless operationk &#£02he

el ectrical and electronic systens in the case of va- riable external
climatic conditions, as a function of the functional area climatic

requi rements equi pnent cabinets are designed therein in such a way that by
heat dissipation via the cabinet surface and/or by heat transfer neans,
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The invention relates to an equipment cabinet, particularly
a switch and control cabinet, for electrical and electronic
systems with a functional area sealed in dustproof and wa-
tertight manner, having at least one door closing in dust-
proof and watertight manner. In the same structural form
and equipment, the equipment cabinet is suitable for exter-
nal use in widely differing climatic zones, e.g. temperate,
arctic, subtropical and tropical zones.

Equipment cabinets are e.g. known from the publication by
Gottfried Klingberg "Schaltschrank und Gehduse-Klimatisie-
rung", (switch cabinet and case climatization), M&hling
Werbung, Diisseldorf.

With the aim of ensuring a permanent, faultless operation
of the electrical and electronic systems in the case of va-
riable external climatic conditions, as a function of the
functional area climatic requirements equipment cabinets
are designed therein in such a way that by heat dissipation
via the cabinet surface and/or by heat transfer means, the
exceeding of a maximum permitted functional area temperatu-
re is prevented and the dropping below a minimum function
area temperature is prevented by heaters.

DE 295 19 260 Ul discloses a weatherproof electronic equip-
ment cabinet for installation in the open and which is at
least partly enveloped by a removable cover spaced from the
outer faces of the electronic switch cabinet. The thus
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re is prevented and the dropping bel ow a mini num function area tenperature
is prevented by heaters. DE 295 19 260 Ul 'di scl oses a weat her pr oof

el ectroni c equi p- nment cabinet for installation in the open and which is at
| east partly envel oped by a renovabl e cover spaced fromthe outer faces of
the electronic switch cabinet. The-thus

-2- formed gap is linked to the external air. In the case of strong
‘insolation, the cover is intended to reduce heating and, at |ow
tenperatures, the cooling of the cabinet. DE-AS 11 35 065 discl oses the

adj ust Megbrglal BEpaits SURREY &8 kS bOLEERQH QirlNSnefHbPEEOL B¥ Means of

air openings in_the_equi pnment 10Se Cross-section is variable. DD
212 871 P¥rgRgedngRlatindunther sAYEReAs ibtepdadytagraducef heatépgsed

cases, ianahi gl QSH!EéﬁbbrﬁtﬁééQLnﬁh@eéboh9ﬁ§eéfa%ﬁeaééﬁﬂﬂéé.i” sever al
pl anes, which contains a heat exchanger constructed as a door, wall or part

of a door or wall and through which flows the heated internal air in an
i nt er nal DEBFASULL 3Bd0660Hisklesesl ther adjustnenteofiathei aini supplget her

wi th at asi .t C - : .Rg..f0 byca_g¢av e e internal
circuit.%ﬁnE%?dggt%ggéﬁsg?eggapﬁgﬁggaghganré%%gglX?r%%?sé%%éggéglies, t he
i nner spiBethe egpdpRensdwellhowheseat grogsrsectdnny iatvasaéphlete circuits,
whi ch are connected to the heat ex- changer and equi pped with separate

fans.
DD 212 871 is based on a known arrangement for removing

heat from closed cases, in which equipment producing heat
losses are arranged in several planes, which contains a
heat exchanger constructed as a door, wall or part of a
door or wall and through which flows the heated internal
air in an internal circuit and cool external air in an
external circuit, together with at least two fans, a chan-
nel being formed by a cover in the internal circuit. In
order to ensure a planned heat removal from subassemblies,
the inner space is subdivided by horizontal partitions into
separate circuits, which are connected to the heat ex-
changer and equipped with separate fans.

Even in the case of relatively low internal heat loads,
despite a clearly positive difference between the maximum
permitted functional area temperature and the maximum
external air temperature, in the known cabinets the load
removal (cabinet cooling) is only possible through addi-
tional technical means, such as e.g. air-air heat transfer
means, air-water coolers, refrigerating machines, etc.

The fault susceptibility, as well as operational and main-
tenance costs of such egquipment are comparatively high.

It is also disadvantageous that the function area is occu-
pied by said coolers and it is also disadvantageous to have
to constructionally adapt the functional area to the re-

quirements of the coolers.
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According to the invention, this object is achieved with
the features of claim 1. Advantageous further developments
form the subject matter of subclaims 2 to 13.

It is essential to the invention that certain surface areas
are so constructed in multishell manner that there is a
formation on the inside and outside of channel-like spaces,
relative to the functional area wall. Depending on the load
situation, said channel-like spaces can be more or less in-
tensively supplied with air or sealed in a substantially
airtight manner, so that apart from cooling the functional
area, a heat insulation can be obtained. Advantageously the
functional area wall is equipped with a rib system, in or-
der to increase its surface area and improve the convective
heat transfer.

In the inner, channel-like space, the air flow is produced
only by fans and in the outside channel-like space by fans
and buoyancy. The air flow is guided by channels in the
vicinity of the functional area wall and in the functional
area is adapted to the heat loss sources.

The rib system is advantageously constructed in needle or
strip form connected in a tight, heat-cunducting manner to
the functional area wall. As a function of the particular
use, the rib system can project in cantilevered manner into



It is essential to the invention that certain surface areas are so
constructed in nultishell nmanner that there is a formation on the inside
and outside of channel -1i ke spaces, relative to the functional area wall.
Dependi ng on the | oad situation, said channel-like spaces can be nore or

| ess in- tensively supplied with aLrgoc sealed in a substantially airtight
manner, so that apart fromcooling the functional area, a heat insulation
can be obtai ned. Advantageously the functional area wall is equipped with a
rib system in or- der to increase its surface area and inprove the
convecti h nster. t L.ane - Lk p ir flow
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sour ces. The rib systemis advantageously constructed in needle or strip
f or m conhAEEEBET] ANGTPR§RA: heat - cunducti ng manner to the functional area
wall. As a function of the particular use, the rib systemcan project in
cantil ev t he
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outer jaskbeclaimsapternally to baffle plates. As a result the heat transfer
coefficient can be further increased. Furt her advant ageous devel opnent s

can be gathered fromthe . )
The advantage of the inventive solution is that, accompa-

nied by the addition of low maintenance components to the
already existing equipment cabinet elements, an arrangement
is provided having a "controllable" heat transfer, so that
in particular the cooling, but also the heat insulation of
the functional area is possible, as a function of the indi-
vidual case. Energy costs are low for operation and can be
covered exclusively or additionally by photovoltaic modules
on or in the vicinity of the equipment cabinet. In addi-
tion, the functional area is not constricted by coolers and
the operative management becomes simpler and less expensi-

ve.

The invention is described in greater detail hereinafter
relative to an embodiment. Fig. 1 is a view of a longitudi-
nally sectioned construction of an inventive equipment cabi-
net, the essential elements being represented diagrammati-
cally, in order to particularly stress the multishell
structure of certain areas of the envelope construction.

In the embodiment, the sealed functional area wall 2 of

a functional area 1 of width B, height H (and depth T),

is provided in the region of the two side walls and the
rear wall with a rib system 3, 4, exemplified embodiments
of the latter being shown in the form of needle ribs 3 and
strip ribs 4.



subclainms. - The advantage of the inventive solution is that, acconpa- nied
by the addition of |ow nmaintenance conponents to the al ready existing

equi pnent cabi net el enents, an arrangenent is provided having a
"controll abl e" heat transfer, so that in particular the cooling, but also

t he heat insulation of the functionab area is possible, as a function of
the indi- vidual case. Energy costs are |low for operation and can be
covered exclusively or additionally by photovoltaic nodules on or in the
vicinity of the equipnment cabinet. In addi- tion, the functional area is
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the region of the two side | s and e rear arib system3, 4,
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fer sought in the wall area in the case of cooling is
achieved in that the internal air, driven by the fan 8,
necessarily flows through the internal flow channel 6
formed between the baffle plates 11 and functional area
wall 2 and in particular when using needle ribs 3 high heat
transfer coefficients occur thereon. However, even on the
unribbed wall parts between the needle ribs, due to the lo-
cal turbulence, there is also an increased heat transfer
coefficient level, compared with that achieved under other-
wise identical conditions on a smooth wall.

In place of separate baffle plates 11, the inside flow
channel 6 can at least partly be formed by the side walls
of the slide-in modules.

Since for the heat transmission through the functional
area wall 2 it is also necessary to have a good heat
transfer to the outside, so that in the case of cooling,
even with minor temperature differences between the inter-
nal and external air, better-than-average high heat flow
densities can be achieved, externally in the case of coo-
ling constructional precautions are taken in order to
achieve this.

As represented in the embodiment, this is advantageously
achieved in that through an outer jacket 5, which spacedly
surrounds the ribbed functional area wall zones in such a



On the functional area side, the fan 8 used for noving the air in the
functional area 1 is so connected to baffle plates 11, that the air
initially scavenges the electrical equipnent in the functional area 1 and
in the case of cool- ling operation renoves the power |oss fromthe

equi prent and then flows al ong the_rigbhed functional area wall 2 at a
relatively high speed and transfers thermal energy there to the ribbed
functional area wall 2. The good heat trans- fer sought in the wall area in
the case of cooling is achieved in that the internal air driven by the fan

8, neces I hi,Qu n n (o] ange r et ween the
baffl e pﬁg%egﬁf% QW%r%u%%tgghgpﬁgkeﬁﬁﬁ ?Pw%k wggn ? ”Eﬂ gn usi ng
needl e r pBd-3iKegRPREEt 6t'r 4AS on &bef insideys @b@gﬂgthhQGh eH&h@Ver even

on the uggyl kRgedmual bub; ?%h&yb%&mﬁﬁﬂvbﬁebgeﬁﬁhg B"bin ¢He rBoltharks; cal

turbul encé, there is al.so an i ncreased heat transfer coefficjent Ievel,

conpar ed SHERDRKaPLZ  ALOVE] tERMe POSTRBY Touiter-i §ORt FERLiRgn&PLifons on a
snoot h weklternallnaflrabasok deperatempatrhitarp! g#haa the FhaActisnde fl ow

ol os. 378 1832 & ShaC ikt elPakChPRE, B BB BH8EIZoPnCt i onal “arca wal I

2 it is also necessary to have a good heat transfer to the outside, so that

in the cang 2hne08li B9, cBKEBecbRtFbAkal §RPEHBL YHhE ibgaeaapaﬁaeh%t ween the
inter- nal and extérnal air, better-than-average high heat Tlow densities

can be aBAPBPEd, externally in the case of coo- |ing constructional
precautions are taken in order to achieve this. As represented in the

enbodine | dvant ageous achieved in t rou h_an uter j acket
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cities can be achieved than in the functional area, the rib
system can be less high than on the inside.

The heat dissipation in the external air shaft would be re-~
duced by insolation on the outer jacket leading toc the
outer jacket surface assuming higher temperatures than the
air flowing in said shaft. To avoid this, either (as shown
in fig. 1) to the outside of the outer jacket 5 are applied
shading-acting additional elements 10 (e.g. artificial ivy)
or the outer jacket is constructed in double-wall manner,
the inner surfaces of the double-wall outer jacket having
lower emission coefficients for the radiant energy and the
air in the double-wall outer jacket acts as a thermal insu-
lation layer.

In order to obtain static air layers in the outer flow
channel 6' for winter operation, the external flow channel
6' can be closed by flaps 7. Other precautions can be taken
in place of the flaps 7. They are always operated if a
change from cooling to heating or vice versa is required.

A filter 12 is also provided for the external air entering
the external channel-like space 6'.



- 6- way that there is an upper and | ower open, external, chan- nel-Ilike
space 6' (as on the inside), through which either by thermal buoyancy or
driven by fans 8 in the roof area, external air flows frombottomto top.
For cooling this external air has a | ower tenperature than the functiona

area wall 2 and dissipates nost of _t ke_power | oss. The fans 8, 8 can be
controlled in cooling | oad-dependent manner. As in the external air
channel in general higher air velo- cities can be achieved than in the
functional area, the rib system can be | ess high than on the inside. The

heat di sghpalebad gn 8%&&%%&% EEEI?ﬁng 9?9 gougigegu Y i nsol ation

on the outeér jackef ack surf ce as g hi gher
tenperat?ié@dtthPhﬁ@OXpitﬁP§ﬂ#ﬂg Pﬁogupédsﬁ&ﬁptriéa&vgnérgﬁusbGE|ther (as

shown i nchi:ge %hrbaghhaaabkabda QBrEB%iSHtéhrbé§k6E ghar e1aeeirigdl
shadi ng-acting additional el enents g artificial ,ivy) or the outer
r

j acket |E°USHS?PEE§¥daPﬁ &B&bP@cﬁéﬁPrﬁaﬁﬁ drige Pﬁﬁ@?l§§rP8€§§°6f t he
doubl e- mmblsmmpeifpedkemhhaughgphowGVOemaielmbdumeéfschaﬂﬁﬂgfahethe radi ant
energy aQQthSfaFBe'Q hie ﬂ%%% oy Qﬁ ﬁEEﬁrak%Ckﬁétgiiad g?éeﬁa' | NSu-

| ation | ayer ger £ Cai | ay8rs i fl ow
channel @anngr ﬂnﬂtéheapépgelbnckrnengiﬂetndlOVE@wmbaaqnbunet ranfhe cl osed
by flapsaaa1€&8651m9e%ﬁetgﬁaalaanohethak%aofnaehQCESOBrbbsn%lasau% They
are always operated’if change fromcooling to heating of vice versa is
required.



Afilter 12 is also provided for the external air entering the external
channel -1i ke space 6'. -7- The fans
8, 8 assisting cooling are advantageously sup- plied by photovoltaically
produced el ectrical energy, be- cause through adaptable variation curves of
the el ectrical power supply and the gecessary fan drive capacity control is
sinplified. Through photovoltaic nodules 9 having the size of the roof
surface and which are installed in spaced manner and therefore
back-ventil ated over the cabinet roof, additionally the shading of the roof
area i s brought about. - 8-
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1 .Functional area 2 Functional area wall 3 Needle rib 4

Striprib 5 Quter jacket 6 I nternal channel -1i ke space 6

Ext érnal channel -1i ke space 7 Flap 8/8 Fan 9 Phot ovol tai ¢
nodul e 10 Shade- gi ving additional elenent 11 Baffl e plate 12

Filter -9 - -9-

CLAI V5 1. Equi prent cabinet for electrical and el ectronic

systens, particularly a switch and control cabinet,-———-—uwth a-funetional
area (1) closed in dustproof and wat erti ght r | east one
door closing in dust proof and wat erti ght man;lmﬂaml@i D EII’La cte
r i zedin that, a multishell structure is i sthe func-
tional area (1) and conprises baf ELAIMBates (11), a functional area

wal | (2) and an outer jacket (5),

1. Equipment cabinet for electrical and electronic
systems, particularly a switch and control cabinet,
with a functional area (1) closed in dustproof and
watertight manner and at least one door closing in
dustproof and watertight manner,
characterized in that,

a multishell structure is provided round the func-
tional area (1) and comprises baffle plates (11),

a functional area wall (2) and an outer jacket (5),
between the baffle plates (11) and functional area wall
(2) is formed an internal, channel-like space (6) and
between the functional area wall (2) and outer jacket
(5) an external, channel-like space (6') and the two
channel-~like spaces (6, 6') can be supplied by con-
trollable volume flows indepentently of one another in
load-dependent manner, the volume flows being adjust-
able from 0 to a maximun value and the maximum value
is determined by the hydraulic resistances of the
elements (12, 7, 6') and the characteristics of the
fan (8') on the one hand and the hydraulic resistances
of the functional area equipment, the internal, chan-
nel-like space (6) and the characteristics of the fan
(8) on the other hand consequently the heat transfer
from the functional area (1) to the exterior is
intensified or from the exterior into the functional
area (1) can be intensified and/or redcuced.

2. Equipment cabinet according to claim 1,
characterized in that,
the baffle plates (11} are at least partly formed by
the side walls of slide-in modules.



between the baffle plates (11) and functional area wall (2) is forned
an internal, channel-1like space (6) and bet ween t he functionaf~ area

wal I* (2) and outer j acket (5) an external, (6'") and
the two channel -1i ke spaces (6, 6') can be suﬂmﬂ , ﬁ ﬂiﬂgl
oad- €e

trollable volunme flows indepententlLyjgf -one another*ire pendent
manner, the volune flows being adjust- able from0O to a naxinun val ue
and the maxi mum val ue is determ ned by the hydraulic resistances of

t he el enents (12, 7, 6') and the characteristics of the fan (8")
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partly fornmed by the side walls of slide-in nodules.

10 3. Equi prent cabinet according to clains 1 or 2, charact
er i z é&.d i Bquipment cabipetchasnriibgktospisdms( 8 to6$,are flown through
by t her ngl hbyoyagcy %nglgrlsgpgrateigrtﬁgt or static air | ayers
bri ng about an |nsulat|on 4. Equipnent cabi het according to clainms 1 to
3, he functional area wall (2) at least partly has a

two-sided rib system (3, 4), which projects into the
channel-like spaces (6', 6).

5. Equipment cabinet according to claim 4,
characterized in that,
the rib system (3, 4) is constructed in the form of
needle and/or strip ribs, the ribs (3, 4) being con-
nected tightly and in heat-conducting manner to the
functional area wall (2).

6. Equipment cabinet according to claim 5,
characterized in that,
the height of the ribs (3, 4) differs to the outside
and inside.

7. Equipment cabinet according to one of the claims 1
to 6,
characterized in that,
on the top of the outer jacket (5) and spaced there-
from and/or in the vicinity of the equipment cabinet
are provided photovoltaic modules (9), which provide
the drive energy for the externally driven convection
in either a partial or complete manner.



characteri zedinthat, the functional area: malr'(2) at

|I'east partly has a two-sided rib system (3, 4), which nnhlnto
the™ channel -1i ke spaces (6', 6). 5. Equip mﬂ“iﬁ ing to
cIa|n14 characteri zedinthat, system (3, 4)

is constructed in the form of -negdle and/or strep ?lbs the ribs (3,
4) being con- nected tightly and in heat-conducting manner to the
functional area wall (2). 6. Equi pnrent cabi net according to claimb5,
characteri zedinthat, the height of the ribs (3, 4)
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9. Equipment cabinet according to one of the claims 1
to 8,
characterized in that,
the outer jacket (5) is provided with shade-giving
additional elements (10).

10. Equipment cabinet according to claim 9,
characterized in that,
the additional elements (10) are natural and/or arti-
ficial plants.

11. Equipment cabinet according to claim 1,
characterized in that,
when the air from the internal, channel-like space (6)
enters the functional area (1) it is distributed in
such a way that preferably cooling air is supplied to
the main loss sources.

12. Equipment cabinet according to claim 11,
characterized in that,
air entry into the functional area (1) takes place
through a perforated plate.

13. Equipment cabinet according to claim 1,
characterized in that,
the external, channel-like space (6') is supplied with
filtered external air.
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the outer’ jacket (5) has a double wal | .construction, t he insides of
t'he double wal | outer jacket (5) hauing: “a | ow em ssion coefficient for
t he *r adi ant ener gy. 9. Equi prent "tabi net according to one of the clains
1 to 8, characteri zedinthat, t he outer jacket
(5) “i's provi ded with shade-giving - 12 additional elenents (10). 10.
Equi pnment cabi net according to claim?9, characteri zedin
t hat , the additional elenments (10) are natural and/or arti-
ficial plants. 11. Equi pnent cabi net according to claim1, char a
cteri zedinthat, whaBstrRgcei r fromthe internal, channel-1like
space (6) enters the functional area (1) it is distributed in
such a way that preferably cooling air is supplied to the main | oss
sour ces. 12. Equi pnent cabi net according to claim 11, charact
eri ze ' t abhnt t f a t akes
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cal and electronic systems, particularly a switch and con-

trol cabinet, with a functional area closed in dustproof
and watertight manner and at least one door closing in
dustproof and watertight manner, characterized in that a
multishell structure is provided round the functional area
(1) and comprises baffle plates (11), the functional area
wall (2) and outer jacket (5), between the baffle plates
(11) and functional area wall (2) is formed an internal,
channel-like space (6) and between the functional area wall
{2) and outer jacket (5) an external, channel-like space
(6') and the two channel-like spaces (6, 6') can be sup-
plied by controllable volume flows independently of one
another in load-dependent manner, the volume flows

being adjustable from O to a maximum value and the maxiumum
value is determined by the hydraulic resistances of the
elements (12, 7, 6') and the characteristics of the fan
(8') on the one hand and the hydraulic resistances of the
functional area equipment, the internal, channel-like space
(6) and the characteristics of the fan (8) on the other
hand and consequently the heat transfer from the functional
area (1) to the exterior is intensified or from the
exterior into the functional area (1) can be intensified
and/or reduced.

The equipment cabinet has particularly good cooling
characteristics and also an improved heat protection of the
functional area, depending on the conditions of use, whilst
simple technical means are employed.

(Fig. 1)



