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Cool i ng syst em for tel ecommuni cation equi pnent arranged in a

cabt net or %ﬁr TECHNI CAL FI ELD 5 The present invention
relates to a 9%6 system for cooling t el ecomuni cat i oRETEBEN/H48ht
housed in a cupboard cabi net or |ike housing. DESCRI PTI ON CF
THE BACKGROUND ART 10 Radi o base stations used in nobile tel ephone
comuni cat i ons systens emit:|arge quant?—t i es of heat, which nust be
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transmitter equi pmARLATHE cé&l i FahiretoRn S1 1% g&rent al in
controlling th | i gn of the cabinet nore than - the radio
or electronic %W%@m nated and wet outdoor air cannot be
used directly to cool the electronics. The outdoor air, or anbient
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cabl net . ase S at I onsS have been i nst
i ndoors. The niEiasommunirations ceaubpnentahoussed c;naonu@upboardsreqabmet

cooling systemdiavgieqiouesigned to fulfil the require- 25 nents
occasi oned by indoor climtes, both with regard to .

DESCRIPTION OF THE BACKGROUND ART
10
Radio base stations used in mobile telephone communications
systens emit large quantities of heat, which must be removed.
Typical cabinet heat emissions may be as large as 1600-~2500
W. Up to 80% of this heat emission takes place in the radio
15 transmitter equipment. The cooling function is instrumental
in controlling the mechanical design of the cabinet more than
the radio or electronic equipment. Contaminated and wet
outdoor air cannot be used directly to cool the electronics.
The outdoor air, or ambient air, however, is the ultimate
20 receiver of the heat emitted from the cabinet.

Hitherto, radio base stations have mostly been installed
indoors. The mechanics and the electronics and radio equip-
ment cooling system have been designed to fulfil the require-
25 ments occasioned by indoor climates, both with regard to
temperature and the concentration of air-carried contami-~-
nants. However, there is a trend in the overall manufacture
of mobile telephone systems to construct small outdoor
installations which are mounted on posts or on the outer
30 walls of building structures and used in the cellular
network. In principle, these outdoor installations have
hitherto been indoor systems mounted outdoors in containers
that include large cooling machines. It is probable that
outdoor installations will become more and more usual in the
35 future, particularly in the case of smaller installation
types referred to as compact, micro or pico radio .base
stations. This will place new requirements on the cooling
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machi nes. spo1i
cabi net 10 wﬁg H houses ‘el ectronic equi pment constructed in the indoor

node, and is cooled directly with outdoor air that has been filtered
very effeghevelivstAtlydiode { PhethlhhRibRI INAGRESS an outdoor cabinet
10 which houses electronic equipment constructed in the indoor

- mode, and is cooled directly with outdoor air that has been "
filtered very effectively. Although this filtering process
removes solid contaminants; it does not remove wet and acid
gases, which have a damaging effect on the electronics.

15 . o o
In the second type of installation, the heat emitted is
released to the ambient outdoor air via heat-exchangers. In
this case, the heat émitted; which can reach several kW, must
pass through several stages before being dispersed to the
20 ambient air: From componeht to heat sink, to air within the
housing or cabinet, through heat-exchangers, and finally out
to the ambient air. Each stage or step results in a certain
increase in component temperature. The heat-exchanger can
result in a 15°C increase of  indoor temperature contra
25  outdoor temperature. In climates of 45-50°C, this design will
be unable to fulfil the requirement of maintaining electronic
and radio components at a temperature of 70-80°C. The heat-
exchanger must also be designed for all heat that passes
therethrough. In the case of capacities of one to two kW (1-2
30 kW), this means that the heat-exchanger must have a size
comparable with or almost equal to the size of the electronic
and radio equipment.

The cooling gquipment'which'includes cooling machines, and
35  possibly also heat-exchangers, used in the third type of
-installation; may have a size which is as much as half the
size of the radio and electronic equipment. Redundancy cannot
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the requirements that are-p'laced on the temperature of the
electronics with regard to both indoor and outdoor climates.

The aforesaid systems have the drawback of being space-

15 consuniing and complicated, of requiring additional fans to
circulate air through the system, and of incurring high
opérating costs.

SUMMARY OF THE INVENTION
' The object of the present invention is to avoid the drawbacks
of existing systems and to provide a cooling system which is
a) functionally simple and which can therefore be readily
installed, b) is highly reliable in operation, c) does not
25 require the provision of additional fans, and d) can be
operated at low costs. This object is achieved with a cooling
system that has the characteristic features set forth in the
following Claims. '

30 The inventive cooling system includes a first space in which
outdoor air passageways or channels are providéd.. The system
is based on the fact that radio transmission boards and
components are EMC-shielded in hermetically closed boxes with
externally mounted heat sinks. The majority of the heat is

35 emitted here. The outdoor air passageways result in parallel
air flows through the radio base station in direct contact
with the heat sinks. One of the flows passes through a small
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result inh@ifar émaller than in the case of radio transmitters and the

like housed in the boxes.

The invention affords the following advantages: The size of
the radio base station can be reduced by one-third or more
in comparison with known systems; installation is much easier
to accomplish; the system is far less ¢omp1éx (the second
type of system'mentioned above requires the provision of

- additional fans or blowers to force the air through the heat-

25

30

35

exchanger, which will offer considerable resistance to the
air flow because of the high effectiveness required); and
operating costs are far lower than the,costs.entailed by
known systems. | '

The invention will now be described in more detail with

reference to a preferred exemplifying embodiment thereof and

‘also with reference to the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a schematic illustration of one embodiment of the
invention. '
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to the or the like, whlch.are enclosed in EMC-shlelded hermetically

closed boxes provided with heat sinks, have been referenced

A, B, Cand D in Figure 1 and are mounted in the space 2. For

the purpose of conducting heat away from these components,

15 the space 2 is provided with a cooling-air inlet 4 and an

outlet 5. The heat is carried away to the ambient air. The

cooling air is circulated through the space 2 with the aid

of a fan 6 provided in the outlet 5. Naturally, the fan 6 may

alternatively be mounted in the inlet 4, if this is consid-

20 ered to be more beneficial.

Although not shown in the drawing, channels or like conduit
means are provided in the space 2 for guiding the air flow
past the component boxes A-D parallel therewith, as shown by
25 the dotted arrows in the drawing, and more spécifically past
the box-mounted heat sinks. The channels may be comprised of
plastic or rubber tubing or the like, or may alternatively
be constructed from plastic or sheet-metal plates. An air
flow is guided past a heat-exchanger E, which is also mounted
30 in the space 2 as explained below.

All other equipment in the radio base station, i.e. the
equipment that does not emit so much heat, is mounted in the
_ second, closed space 3 in the cabinet. This equipment has
35 been generally referenced F in the drawing. However, the heat
emitted by this equipment must also be led away. Accordingly,
the heat is removed by heat-exchange with cooling air in the
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costs are far lower than the costs entail ed by known systens.
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DESCRI PTI BRREFeXCPRRIERREDLEVERS FRRTS 2. To tpi’-&uf—'éd 1chapngdsr 4t and
schemat i cgldye duaé ﬁemmeﬁaéeﬁnﬁhe spacéqgl aﬁanthefnéatnékanaﬁgérr gjio
base statio el ec i cC_compone s radio
transnltt%?g %wgaPa% Pltée?e%%|9%?s, ﬁﬁ?ﬁa?HgPaﬁg ﬁé?B&e offivéPters,
power unitlse lllustsaagdsbasebcfdﬂueuﬂnﬂkaﬁiﬁglﬁhéowSEdlnnsaldusbaaéd or
Cabige! 1 VA" shipsloh eRe' Bhgs 26t R 5 e sprovenea
such as pdlReeutines, couppnentsnsii doernot fiemilt sasgeuich heat as the
remaining components, said heat also being dlstrlbuted
relatively uniformly, and since associated circuit boards
exhibit relatively high heat transfer between board and

10 ‘cooling air, the heat-exchanger E need not have good effi-
ciency and may therefore be compact. The air flow is conve- (
‘niently passed through the heat-exchanger in counterflow
relatively to the alr flow past the heat-exchanger in the
space 2. ' :

15 _

It will be understood that the component boxes A-D shown in
the Figure may in reality be more or fewer than four, and
that the generally shown component F in the second space 3
actually comprises a plurality of mutually different compo-

20 nents. Naturally, the space 2 may also be divided into
several separate sections that have the same function as that
described above and in which one or more of the component
boxes A-D and the heat-exchanger E are selectively arranged.

It will also be understood that the invention is not re-

25 stricted to the aforedescribed and illustrated exemplifying
embodiment thereof and that modifications can be made within
the scope of the following Claims. | |
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PCT/ SE95/ 014@omponents (F) which emit less heat are disposed in a second,
hermetically sealed space (3) in said cabinet, said second
space being cooled by air that circulates through a heat-
exchanger (E) mounted in the first space and while effecting

15 a heat transfer therewith.

2. A cooling system according to Claim 1, characterized in

that the first space (2) includes channels or like ‘conduits

through which the air circulates past the components (A-D)
20 parallel therewith.

3. A cooling system according to Claim 1, characterized by
a first fan (6) which functions to circulate through the
first space air that enters the system from without.

25 | |
4. A cooling system according to Claim 3, characterized by
a second fan (9) which functions to circulate the air through
the second space and through the heat-exchanger (E) in the
first space.

30
5. A cooling system according to Claim 4, characterized in
that the air circulated by the first fan (6) flows in
counterflow relative to the air circulated through the heat-
exchanger (E) by the second fan (9).

35 |
6. ' A cooling system according to Claim 1, characterized in
that said components that emit most heat are mounted in
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549 Title:/Cf)OLING SYSTEM FOR TELECOMMUNICATION EQUIPMENT ARRANGED IN A CABINET OR SIMILAR

(57) Abstract

The present invention relates to a cooling system for telecom-
munications equipment housed in a cupboard, cabinet or corresponding
device. According to the invention, those components (A, B, C, D)
which emit most heat, such as power units, radio transmitters, final
stages and the like, are mounted in a first cabinet space (2), while re-
maining components (F) that emit less heat are mounted in a second,
hermetically closed space (3). The first space is cooled with circula-
tion air which enters the system from without and which flows through
channels or like conduits past the components (A-D) parallel therewith
and in direct contact therewith. The second space is cooled with air that
circulates through a heat-exchanger (E) mounted in the first space and
delivers heat thereto. Those components that emit most heat are housed
in hermetically closed boxes (A, B, C, D) which are preferably EMC-
shielded against the surroundings and which have heat sinks mounted
on the outside thereof. Air may be circulated through the first space and
the second space and through the heat-exchanger (E) with the aid of fans
(6, 9), wherein the air circulated by the first (6) of these fans flows in
counterflow relative to the air circulated through the heat-exchanger (E)
by the other (9) of said fans.
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