HEATER CONTROL | N A RADI O NETWORK NODE TECHNI CAL FI ELD The present

I nvention relates to an arrangenent and a nethod in a radi o network node
for cont rwDI20rgsodee t enperature in the arrangenent and ROTSEp@sifsl ar, to
an arrangenent and nethod for heater tontrol. BACKGROUND Cenerally, a radio
comuni cation system of today conprises a radio access network and a nunber
of communi cation devices. The radio access network is built up of several
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operabl e predictably and reliably. The radi o base station further conprises
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radi o uni tarRiaABthbd ot Beatef aghtplanpl ifier, and a filtering unit for
perform ng correspondi ng tasks. Due to Iow efficiency of the radio

anplifier of the radio base station, heat generated in the circuitry of the

base stati | icular the radio unit, may not al ways dissipate
naturally @gc'éég&ﬁ)‘ﬁil ently high degree. Instead, heat is accunulated in
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Therefore, it is of particular interest and importance to ensure that the base station is
15 operable predictably and reliably. The radio base station further comprises a cabinet,
which comprises an enclosure for housing circuitry, or electronic equipment, for
performing different tasks of the radio base station. For example, the circuitry may
comprise a power control unit, a radio unit comprising a radio amplifier, and a filtering unit
for performing corresponding tasks.
20
Due to low efficiency of the radio amplifier of the radio base station, heat generated in the
circuitry of the base station, in particular the radio unit, may not always dissipate naturally
to a sufficiently high degree. Instead, heat is accumulated in the circuitry and temperature
of the circuitry increases. The increased temperature of the circuitry may decrease the
25 performance of circuitry within the radio base station, e.g. the circuitry within the radio
base station may fail. Hence, as is known in the art, systems for cooling of heat
generating equipment within a radio base station have been developed. These systems
are sometimes referred to as climate systems or climate control systems for radio base
stations.
30
Externally mounted enclosures for mobile radio base stations potentially experience a
wide range of ambient temperatures. At low external ambient temperatures, the heating
which arises naturally from the electronic equipment is sometimes insufficient to keep the
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drop over the heater and thus results in a | ow heat generation for a

PTC- heat er Narmally |ad1¢ater used for warming up the air within the cabinet is located in the passage

of the media flow for the whole cabinet, i.e. a system media flow. A resistor heater with a
high cooling fin density causes a high pressure drop. Consequently, the total system

20 pressure drop will increase and hence the required power consumption for the
temperature regulating media flow generation will also increase as the heater is
positioned where the system media flow has to pass. If just a part of the media flow is
made to pass through the heater, this flow will be very limited because of the pressure
drop over the heater, and thus results in a low heat generation for a PTC-heater or a high

25 heater temperature for a metal tube heater.

This problem can be solved by adding a separate fan for the heater. However, the added
fan occupies precious space in the radio base station and decreases reliability of the
system as there is always a risk for fan failure. Further, a separate fan also adds on extra

30 costs. To avoid the high pressure drop, metal tube heaters without fins are sometimes
used. However, when the heater temperature rises it results in a high heat radiation from
the heater affecting the electrical equipment or other objects near to the heater.
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the arrangenent. The first flow regul ating device generates a first fluid
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generates a first fluid flow to one side of the heater and the second flow regulating device
generates a second fluid flow to the opposite side of the heater. By regulating the first and
second flow regulating devices, a fluid flow through the heater occurs which is dependent
20 on the setting of the first and second flow regulating devices.

An advantage with the present invention is that the system pressure drop is minimised
due to the position of the heater in between the flow regulating devices whereby the
heater is not disturbing the general temperature regulating media flow. Further, there is no

25 need for a separate heater fan and, thus both space and costs are saved by the
arrangement and method according the invention. Hence, an improved arrangement and
method for heater control in a radio network node is provided in accordance with the
object of the invention.

30 BRIEF DESCRIPTION OF THE DRAWINGS

The various aspects of the invention, including its particular features and advantages, will
be readily understood from the following detailed description and the accompanying
drawings, in which

Figure 1 illustrates a side view of a schematic radio network node comprising the
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The heater 101 is posmoned in between the first flow generating device 102 and the
second flow generating device 103. When the first and second flow generating devices
15 102, 103 are set to generate a general air flow 105 within the arrangement 100, the
amount of air flowing through the heater 101 becomes dependent on the setting of the
first and second flow generating devices. The arrangement also comprises a controller

112 for controlling the first and second flow regulating devices 102, 103.

20 As Figure 1 is a side view of the arrangement 100 in which the heater 101 and the first
and second flow regulating devices 102, 103 cannot be seen separately. Instead, the box
with reference numbers 101, 102, 103 represents all three items being the heater 101 and
the first and second flow regulating devices 102, 103. Further, it is to be understood that
the arrangement shown in Figure 1 is simplified and hence does not show all the parts of

25 a radio network node. For example, the arrangement according to Figure 1 may also
comprise one or more heat exchangers for cooling of electronic equipment, enclosures for
housing the equipment and further flow regulating devices.

Figure 2a and 2b show a more detailed front view of a part of the arrangement 100
30 according to the invention. The heater 101 is pasitioned in between to the first and second
flow regulating devices 102, 103. Figure 2a shows the arrangement 100 in a heating
mode which means that the heater 101 is set to warm air within the arrangement 100.
Figure 2b shows the arrangement 100 in a non-heating mode, thus the heater 101 is
turned off and the first and second flow regulating devices 102, 103 generate a general air
35 flow 105 for cooling purposes.
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through the heater 101. It is to be understoad that it may also be the other way round,

20 such that the second flow regulating device 103 generates a higher air flow velocity than
the first flow regulating device 102.

By controlling the first flow regulating device 102 or the second flow regulating device 103
or both the first and second regulating devices 102, 103, i.e. at least one of the first and

25 second flow regulating devices 102, 103, the heater 101 temperature or heat generation
of the heater 101 can be regulated. The temperature of the heater 101 or heat generation
of the heater 101 is regulated without addition of any new parts or components. For
example, no specific heater fan is needed. Further, the heater 101 is mounted in a way
that no adding to the system pressure drop is made. The heater 101 used in this

30 arrangement 100 may be any kind of resistor heater, such as a metal tube heater or a
Positive Temperature Coefficient — heater (PTC-heater), for example. The described
arrangement 100 as illustrated in Figure 2a makes it possible to generate high heat
output in a limited space without disturbing the general air flow 105 in for example a radio
network node.

35



velocity of the second portion 105b of the general air flow 105. The heater
101 is positioned in between the first and second fl ow regul ati ng devi ces
102, 103.wohe1lodisbfeer ence in fl ow velocity on the respecPCUSEI0d05126f t he
heater 101 generates a difference in pressure build-up on the two sides of
t he heater 101, which generates an airflow 105c through the heater 101. The
size of the fluid flow 105c through the heater 101 is determ ned by the

regul ati on |afrigudie 2bith& tirstilslv FstRififlg tbvive 1GDGerdtateg a ips ai 86w H0Ba af Ore sidee
hi gher di ff?r ence in flfw ve.ho | bet ween the first angli ggcon. ai rfltow
105a, 105b,of thicheaterd!0d; This ¢ ”%& QAT YS A dhe i flw 1Q9p provides pdirst, o
]chlnder st ooFI pgontn tbtthe;@eheaéol ?r flo@ miwmmé.mngémpmd}'hésadbn? new gbhaaﬁmg:OEd
ow regul atin vice ener at es | r air ow,vel oci ty, than.the
first f|ow‘¥eél§ |1§§i9ﬁae’aée\?i%%°?6‘é?"39“’385‘? gg‘f‘PPﬂE’ﬁ 5 & thedie "T'&Wrﬂaﬁfsati ng
devi ce 1R ilustratee byawo eroivk @nd tiesgail fidw nQStoerevides 4 88camd gootidm tb e derresal aimd
second reg

at | devjces 102 0 1 ..e. at least one. of the firs nd
second fl oWMe ™ e&é&ﬂ"@%@egi‘o‘%fﬁ %E's ‘PR “ﬁeé'ﬁtlse?o ﬁ'girePEWero&ﬂﬁﬁ%C% r heat
gener ati on betwédrethl Giest and $€condair floer 105g11 Gibehd nbheresne build-up willdéke place
L e a0 e Rl BP0 S AP 66 pdbe . 58t 4
fan i s needist.anBsetdretl flowt genenatmipatevitdd 102 100 tind kehterdoes \nat/distioet the@eaeicl ng
to the syst ' de. The heater 101 used in this
arrangen%éntaq%ﬁg’;wﬁ%gﬁﬁ}"%e "of resistor heater, such as a netal tube
heater or a Positive Tenperature Coefficient - heater (PTC-heater), for
exanple. T | 8 o L. Fi kes it
poss | bl t o SIeRetd 3 fod{oR SAFRREGe the el o 1954 Gh€ fedch B 088 AFBITY, g
t he gener althaair fibwdhvoagihtherhefater 165@rfEny. a radi o network node. I n Figure 2b
the first flow regul ating device 102 generates a first air flow 105a at one

side of the heater 101 . This is illustrated by two arrows and the air flow
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comprises heat generating electronic equipment. Examples of other kinds of nodes are
transmission nodes, Remote Subscriber Switches (RSS) and nodes with similar
functionality.

20
The method steps in the radio network node 200 for controlling a heater 101 in a radio
network node arrangement 100 will now be described with reference to a flow chart
depicted in Figure 3. As mentioned above, the arrangement 100 comprises a heater 101
and at least a first flow regulating device 102 and a second flow regulating device 103 for

25 generating a general air flow 105 in the arrangement.

301. The first flow regulating device 102 generates a first air flow 105a at one side of
the heater 101.

30 302. The second flow regulating device 103 generates a second air flow 105b at the
opposite side of the heater 101.

303. By regulating the first and second flow régulating devices 102, 103, an air flow
105c through the heater 101 occurs which is dependent on the setting of the first



devi ce 103 generates a second airflow 105b at the other side of the heater
101. This is illustrated by two arrows and the air flow 105b provides a
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15 embodiments should not be taken as limiting the scope of the invention, which is defined

by the appending claims.



304. This step is optional. According to an enbodi nent of the invention the
heat er tenperature or heat generation of the heater 101 is controlled by
regul at i rgotznhw/i50868t f1 ow regul ati ng device 102 and t he PS&sSEn@sNH5R

regul ati ng device 103 respectively. TBe control of the heater tenperature
or heat generation of the heater 101 is based on a difference in flow
velocity of the first airflow 105a and the flow velocity of the second air
fl ow 105b. YQ@H using the word "conprise" or "conprising" it shall be
interprete& Fon- limting, in the neaning of "consist at Ieast of . The
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2. Arrangenent agﬁf’%sd(ﬁﬁ?l claim1, wherein the arrangenent (100) further

conprises a contro for controlling the first and second fl ow
regul ati ng devices (102, 103), whereby the tenperature of the heater (101)

or heat genersl iangimédlachsiaing'io A, wierEiRthd Blrddifénibht (B hARENG at | east

one of the fi
compnses a controller (112) for controlling the first and second flow regulating

devices (102, 103), whereby the temperature of the heater (101) or heat
15 generation of the heater (101) is controlled by regulating at least one of the first
and second flow regulating devices (102, 103).

3. Arrangement according to any one of the preceding claims, wherein the heater
(101) is a Positive Temperature Coefficient - heater.
20
4. Arrangement according to any one of the preceding claims, wherein the heater
(101) is a metal tube heater.

5. Arrangement according to any one of the preceding claims, wherein the radio
25 network node (200) is a radio base station.

6. A method in radio network node arrangement (100) for controlling a heater (101),
the arrangement (100) comprising the heater (101) and a first flow regulating
device (102) and a second flow regulating device (103) for generating a general air

30 flow (105) in the arrangement (100), the method comprising the steps of:
- generating a first fluid flow (105a) from the first flow regulating device (102) at
one side of the heater (101),
- generating a second fluid flow (105b) from the second flow regulating device
(103) at the opposite side of the heater (101),

35 - regulating the first and second flow regulating devices (102, 103) such that an air



and second flow regul ating devices (102, 103). 3. Arrangenent according to
any one of the preceding clains, wherein the heater (101) is a Positive
Tenper at Wwe 2€mafshsesi ent - heater. 4. Arrangenent accor dipog/SEeooanyi2zene of
the preceding clains, wherein the heafter (101) is a netal tube heater. 5.
Arrangenent according to any one of the preceding clains, wherein the radio
networ k node (200) is a radio base station. 6. A nethod in radi o network
node arr angenenflow (\06}) thoougb dime hesdtéri (101)eodearstvehick{ di0flgw (10%e) iadepenpenton

(100) conpri sing.tag %ﬁ{h%rﬁrétk(l)\a.)se@&fh '8’§’§ .‘e}bﬁfatié%%‘(liéét’s%i‘,tfo%g device (102)
and a second flow regtlating device (1 or nerating 'a géneral air flow
(105) in the arrangenent (100), the nmethod conprising the steps of: -

i : Lui _ : | _ . .
05702 “at "one Tsi inoh'abotalrgR'clatl BrnéTh ibuldd diner BHfehERUY LESoL °F) o
(105b) f¥%om t he- eantrofidg thedheaterd 0 Bitemgeratwre oethe 1@3) generation dbheddater si de of

the heater (101 i J m‘[)bddi?'?c% f hiyg devi ces
(102, 103) suc hht0 Pl)é.?}r %%Higﬁﬁ P%vgr %‘Elﬂ(?&)cr)%al%lﬂr ug tﬁggﬁeée?? \éﬁpé %%f)atﬂg@pur S

whi ch air fl ow (egoBting devier({1ORHwspedively hasedon pgiffesgnceti flpid flaw valegitsefcond
flow regul ati ng ' . Totolol el jym 6, wherein
t he nmet hod furtwgﬁwééglgngrflﬁ%{)ﬁgs%ﬁ%hg?%\pl)e%@:y@q?:ontrgﬁl?ﬁgbgh(gbﬁgét er (101)
tenperature or the heat generation of the heater (101) by regulating the
first flow regul ating device (102) and the second flow regul ati ng device
(103) respectively based on a difference in fluid flow velocity of the
first fluid flow (105a) and the velocity of the second fluid flow (105b).



