1 HEATER CONTROL I N A RADI O NETWORK NODE TECHNI CAL FI ELD The present
invention relates to an arrangenent and a nethod in a radi o network node
for 5 controlling the tenperature in the arrangenent and nore particul ar,
to an arrangenent and nethod for heatet control. BACKGROUND Generally, a
radi o comuni cati on system of today conprises a radio access network and 10
a nunber of communi cation devices. The radi o access network is built up of

several radi BIEATER@ONTROLED! A RADINETWIRN NODEdI 0 base stations. The
primary task of a radio base station is to send and receive information
to/fromthe comuni cation devices within a cell served by the radi o base
station. In nmany cases, the base station is run 24 hours a day. Therefore,
it is of par??EéNWh'ﬂEb@est and i nportance to ensure that the base station

is 15 operab redict abl el i abl The radi o base station further
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station. For ﬁd(ﬁgiﬂl)@forwﬁeddornﬁb'l' try may conprise a power control unit, a
radio unit conprising a ra lifier, and a filtering unit for

per form ng correspondl ng tasks. 20 Due to | ow efficiency of the radio
anplifier of }\ ﬁ base station, heat generated in the circuitry of the
base stati onB % GB ular the radio unit, may not always dissipate

naturally tosa g ly; 5%0‘?&3 i %porqgﬁie%?of to tc%ﬁn%hs&eéautadlo ac?%%%o% S

the circuitry an nper a ur"é Ci rcul I'NCF eases. € I'ncrea ed
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station may fail. Hence, as Js i e art stens for coollng of
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control syst ‘Ia'hereffore it rlsa&ipgrtigﬁgrqn@e@ .jmocnﬁlpog%ce 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 naturaily
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



External |y mounted encl osures for nobile radi o base stations potentially
experience a wi de range of anbient tenperatures. At |ow external anbient
tenperatures, the heating which arises naturally fromthe electronic

equi pnent is sonetinmes insufficient to2keep the 2 internal tenperature
sufficiently high. A heater is therefore desired for warm ng up the air
Wi thin the enclosure. Further, in a cold start situation in which the
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types of reSistor heaters have slightly different working nodes. The

tenper at ure o the prier aft itiskrewhdauss regigtotieaéarsidoroxample & metpldule haaterer at he
cooling nedi apdANREER Hrraﬁ:re bb@m&aﬂt h&ferTPHE HeafRW fW%rH‘}% o Pdnios

vol tage. A higher coo medi a tenperature, a reduce |afl?w and a
hi gher el ect r?qem"s'os?l%@'@?wn?wgnwf%?%ﬁ staliapcihese e typesof fesistor
PTG heat er, thatdteRavedsigistiyaiiffepsht wbrktrigendmeatm telaparaidre ofra rhédtal thisnieatat ur e of

e T N g EGERY erd 8 g 25 R B HA R 00 g 6 o
cool i ng nedi athe elepldicaltvatageah bighercookingl mw@e mewturewedumdmdwﬂoveande@t er
used for war nag, e ﬁl&ﬁ vﬁltége\'glJe*H mgﬂehﬁeé‘téff%bms&atu?e 'F%Péb?d-ﬁeatetv hﬁ‘e Rassage of

the media fl ow for whol e ‘cabi net W. reS|stor
heater with ageﬁ‘P@*P'&BGP? Reates %pa'é%%qnttpe @M&“’%°ﬁﬁhﬁﬁT&@§%r@e&Wﬁ
Consequent | y, hijHee tHeGbperaiisé BBloNer fHedRaLgenehtion Thid hednadtizt imcheatnd hence t he

requir ed D Pe ganaaign It ﬁlggrgdg]éggn i EodiRghy Eigtt%geraﬁlge“%r%‘twgoo\r,i\.ﬁgirngd B

generati on™ Wi positione fhe system
medi a fl ow has to pass. If just a part of the nedia flowis nade to pass
through the trlmer Lééafvomrlmrmpw%é i Mtﬁih i&dcalaﬁ.eﬁy%a@a it RE pRERREUr €
drop over the eater hus results i1n a | ow heat geperation for_ a

PTC heat er orofdhenggia QQ” Ffééhee‘f’h‘%'%?ﬁ?é}e&t' Brasystam mediadlay. A (asistar bgrter withrj s

p(r]I gblje][n can hﬁgtSéﬂdﬁﬁgiﬁtherﬁdﬂbd’igeﬁa a@p@reakmegm E@ﬁse*qbaltlyetaé &tal syigmver t he
adde an i es ecLQus I n the radi ase L ecreases
Pl abi 11t o oifBisiie o8 WS pefie B rdal L BoRh Rlishof B, e
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heat er . 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.



3 SUWARY It is an object of the present invention to provide an
arrangenent and a nethod in a radio network node with inproved heater
control. 5 According to a first aspect of the invention, the object is

achi eved by an arrangenent for controlBing a heater in a radi o network
node. The arrangerrent conprises a heater for warmng air in the arrangenent

and at | east ﬁ.,g&‘l flow regul ating device and a second fl ow regul ating
devi ce for g% ng a general air flowwthin the arrangenent The heater
is arranged | eV| sec nd fl ow
regul ati ng 16@&,9 &tﬁ Sgér{i ﬁ‘&eéiog\{\é #’ggﬁ%g‘g @‘8&'“&'@

dependent on“qf\M‘é,fk§@@QMﬂ”glﬂwo"teﬁéleﬁtﬁfmnlfalnd second fI ow regul ating devi ces
According to a second aspect of the invention, the object is achieved by a
met hod for_c ntrolllng}? eﬁéfr in radio network node arrangenent. The
arrangenent cGRpiNeda e it papachaliths invenfion,the abjegt isachjeved by P%W‘?’@Q@Pa‘tfﬂng
devi ce and acomtrallingda heaev im egaduabetwgrkd\eme (e farangepreait dbrmprise8aBeomerfel air

flowin the gs vi.ce generates, a first
fluid flowto on% Si Eme a}r;l%\ﬁ 'gt%%‘:e'fral lg%géa(?ﬁsgh@ét%%@qg? SW'CFe |aas[ecw51 devi ce
gener at es a foucreardatingderice fasgenesatinge anppied dir Bovsvithin e antapgéreent sFhe Hepter

regul ating tig@arhideatin @élﬂeér?t‘ﬁ@'ﬁ%t ﬁéﬁmgﬁﬁﬁkﬁ &’évlc@%ngﬁ%' ﬁnd f'l’ov‘f \legblgtp'fgl ow

t hrough the heater ocun v@ esetln the first
and secontP f9e8(Re WREIRPY e Rl pingtheouaiy e@é@‘&h‘?‘%&’@@eﬁﬂﬁl’ﬁﬁdﬁ@ rtbagqiing Hvent i on
is that the tbyfitseandueessifioty dyaiptiigsdevices.m sed due to the position of the
heater in between the flow regul ating devi ces whereby the heater is not

di sturbing the general tenperature regulating nedia flow. Further, there is
no 25 need fAxcomlingdpasacandraspeadtof fhainvantion, thiebjeblds acm@@déyandeth@sfos are
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i nproved arrangenent for heater control et wor kK node
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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 iliustrates a side view of a schematic radio network node comprising the



Figure 1 illustrates a side view of a schematic radi o network node
conprising the 4 arrangenent according to the present invention, Figures
2a and 2b show a schematic front view of a part of the arrangenent

accordi ng sone enbodi nents, and Figure43 is a flow chart show ng a net hod
in a radio network node. S DETAILED DESCRI PTION Figure 1 shows a side view
of a schematic arrangenent 100 conprised in a radi o network node 200. The
arrangenent lathngemprtiasesdiag heahe presé@ Inveationwar m ng air within the

arrangenent, gt gtgg%gagg shdW8 s%ééﬁﬂ.gggﬁﬁewl&% danl df Bl arfaRGHhénit @8codding €ast

two flow 10 reéu atl evi ces for generating a general air flow
105 wi t hi n t heomg erabREvAN, al®0 for regul ating the tenperature of electronic

equi prent  110Figarsei awoivithart bikavisy & megeIeNd radibhetvedrk hedesst two fl ow
regul ati ng devices 102, 103 may be for exanple fans. The heater 101 is
positioned I'n between the first flow generating device 102 and the second

fl ow generati ggTﬁggb%%ﬂWn the first and second fl ow generating

devi ces 15 10 are set to generate a general air flow 105 within the
arrangenent 1Pgurd NghoNdRibide idw 81 4 schb@dhid Wrahbérhetd 00 bemprdati @1 a Addib becones

dependent on the setti the firs nd second flo nerat. ng. devi ces,
The arr angemeRtW §8d°c€(ﬂ)p%§ éga'??eﬁ}?ﬂ{ }@Icf’@‘lp”ﬁf & er‘é@ﬂﬁ’l" S'Pﬂg'ﬂ%gf ﬁ@“? irst
and second f | tearreggenaint, ifgedessaryeThel A2angdroént 100 fultheFtagnpriees]atileashivoifdw vi ew
of the arr3p0RRRRin ikl 148! 'gehdrhi abul 11 ifrfirsthe aRghgiArARd
fl ow regul gtai % gg‘an cg'é’le%@ 1?%99?%}]%%@5%&%%%” separ at el} Y. _Ienst?aad, t he
box with ref el @eereauatingrise tegwperage of aledropiegauipwants! 18 hougadibin Pens bei ng
tF h et Eeat er t 1Qéfr§1§€t mbh@‘ﬂgé 5taéasat§d> f@@ﬁ@é\ﬂatﬁb Quyiceomo2ad Oﬁnﬁaﬂlﬁéﬂ_oﬁé‘ﬁé_nﬁﬁ&fani.o?»-
urther, it i 0 be understood that t rrangenent,. shown i i gure IS
sinplified andheasates ‘&&s""ﬁ@!?"i“d%&)ﬁa‘&ﬁ?“ ?‘ﬁ@%g?"? gengrating device 102 ancHthé
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 positioned 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.



25 a radi o network node. For exanple, the arrangenent according to Figure 1
may al so conprise one or nore heat exchangers for cooling of electronic
equi pnent, enclosures for housing the equi pnent and further flow regul ating
devices. Figure 2a and 2b show a nore #etailed front view of a part of the
arrangenment 100 30 according to the invention. The heater 101 is positioned
in between to the first and second fl ow regul ating devices 102, 103. Figure
2a shows the arrangenent 100 in a heating node which neans that the heater
101 i s set tlo Figareraitte firstifloiviregiigting rdeditg wwgéneﬂa&)& a firsQAim fRW21D53 aovse éndﬂéi‘
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100. The sedotte dehenal &ir fipntdSakithirpthd @vrbngenieds Tye dferines ma’lommw Bdtwedn ow
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the fi rstl@n;éao%@:&ra% ﬁcbnc“: ’of%%éner'aﬁau'dow*ﬁfsr hShedtt 1095 ngﬂfe)er of

the arrows. W ve OCIt of first portion 105a of
general air W@W%b?@eﬂ? e figst at‘%é‘?f’"f‘ﬂ@o‘f regiyaticg ‘3%4‘%9&19?/' 198- ™% second
portion 105hfifedrerichén wwcsdty an thefrespclisidellvethaaeber 10 0denefaténs ditferengd i n

i 11 erence. M PSP BRI\ b Hobs o OB i asfSres M 6P e

gener at es a toiobigetheheatei 101pr essure buil d-up on the two sides of the heater
101, whicjy generates an air flow 105c through the heater 101. 15 The si ze

of the fluid flow 105c throu‘&g the heater 101 is determ ned by
regul ation offetsie of thedividfigy 1Dae ierah thehealej 04 s ‘F‘r‘ée'ﬂ'@iﬁddﬂéhﬁ@”'a'iwf The
hi gher di foh@mﬁﬁaddl’!seEdr@Vﬂo\Aﬁb@ﬁlaﬁnb deeicee 02, ndme Thée higheedifereseantovai r | ow

105a, 105b, sse eater 1 t Is to be
under st ood tvﬁ%c'ty et\?z&e;p té?é ?%récpﬁaﬁgmi?'ﬁ@ow t@'{é ouh %eélﬁqﬂ%f“i '#uasféﬁ he second
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devi ce 102 or the second ating device 103 oOr the tirst and
second regultmf‘ﬁg‘%’efﬁg‘é%tﬁ‘gﬂﬁ‘cei i.e. at least one of the first and

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



25 second flow regul ati ng devices 102, 103, the heater 101 tenperature or
heat generation of the heater 101 can be regqul ated. The tenperature of the
heater 101 or heat generation of the heater 101 is regul ated w thout
addi tion of any new parts or conmponents$. For exanple, no specific heater
fan is needed. Further, the heater 101 is nmounted in a way that no adding
to the system pressure drop is nmade. The heater 101 used in this 30
arrangement 1B(Figurg 2behaliryt floivTeguidtingelsivist H02 grnatatss,a fisstelir flaw 185met ene sidthe
heater or a Pgﬁhé he er %ﬁrpﬁﬁﬁg‘iilh&raq@@%i %'a‘?r%ls andfR oW Hb5a B@aﬁi@é%f rst OT
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flow 105 W t hfisgt éﬂdﬁkeaérfdﬁlméﬁatlﬂé)@ewdes 1021193 trastezater deesendt sistuch thiefgeaerahce
in flow vel C|£,ﬁ wv\ﬁwﬁn %(lh% fm':sre t and second air flow 105a, 105b and no
pressure bdf 8 ?) e & 8 and consequently no air flow occurs

t hrough the heater 101. By its p03|ti on in between the first and second

fllow generati 3\‘%9&%&&‘3%&92@5 J&@:&Q@tﬂé&?&t%ﬁﬂ&ﬁ%@% desiduitndassaamnar al 10
air flow 105 en It 1s not %wnera air flow 105 conprises the

first air flothegyfaw thraughdbe Berier]5cif FW- 1050 and the air flow through the
heater 105c, if any 15 1t is to be understood that the radio network node
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functlonallty 20 T gsm radi 0 _network %—32
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be descri bed wintfionaiy.erence to a flow chart depicted in Figure 3. As
ment i oned ove, the arrangenent 100 conprises a heater 101 and at |east a
first flow™regul ating device 102 and a second flow regul ating device 103
for 25 gener aThegethodeteps il thearadiof nedwork @8de 200 fheconirolingy@heater. 103dna radie fi r st
I lhgwh(ragtgglr at 'Oﬂ&\n/aﬁ’("doﬁg arfgeRRREI G Gf ndw bk b8dcriBLd with RYérditedo 8oRRRarsi de Of
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
105¢ through the heater 101 occurs which is dependent on the setting of the first



30302. The second flow regul ati ng device 103 generates a second air flow
105b at the opposite side of the heater 101. 303. By regulating the first
and second flow regul ati ng devices 102, 103, an air flow 105c through the
heat er 101 occurs which is dependent oh the setting of the first 7 and
second flow regul ati ng devices 102, 103. 304. This step is optional
Accordi ng to an enbodi nent of the inventiaon 5 e heater tenperature or heat
generation of the #E:REEMNIMOY rPeUIRBEERYFTY2hIP% equl ating the 5first flow
regul ati ng device 102 and the second flow regul ati ng device 103

respectively. antrol of t he : i on of
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non-limting, in the neani " | nvent 1 on

) ng of "consist at |east or. The prese
isnot limted to Eeﬁ%e"?ﬂﬁi\(/é%ﬂé%w pdbe E?aé?’é?mgﬂa'é'F?D?fd}eﬁ&ﬁ"gr.ag%&itt%%s
al ternatives, nodihdatat100 Rshaaadiorq diffeaineninflowanelobity ofsiatirstBirdlowfi®e and he
above 15 enbodi nengs .shoul S, mting the scope of the
i nvention, which ié‘eag‘f'?g‘ggtyb%h}e%gc%ppeﬁ‘é)ia@gdsél ai ns.

10 When using the word “comprise” or “comprising” it shall be interpreted as non-limiting, in

the meaning of “consist at least of".

The present invention is not limited to the above described preferred embodiments.
Various alternatives, modifications and equivalents may be used. Therefore, the above
15 embodiments should not be taken as limiting the scope of the invention, which is defined

by the appending claims.



8 CLAIM5S 1. An arrangenent (100) for controlling a heater in a radio
networ k node (200), the arrangenent conprising - the heater (101) for
warmng air in the arrangenent (100), - g first flow generating device

(102) and a sec&pgl fl ow generating device (103) for generating .a general
air flow (105) Men t he arrangenment (100), the heater (101) is arranged

in between the firgst,f i Lce (102) and.the seco | ow
generating devi ceq'( mﬁﬁﬁ%ﬁgggqé?ﬁ%ﬁ&%qg&éeﬁ r%’h? '&gﬁﬁ’eﬁf?@k 'PPé{ég%&)'(tﬂ?)Sc)
becones dependent olfprgemesteompgsiog the first and second flow generating

devi ces 10(102, 103} thethaateA(10RTgaMRMIngkHDthe hihAdMMent@DBY | S€S a control ler
i devi ces gé)gz,
or-

112) for controllin i rst..and se fl ow generating | >
(103)? wher ei ﬂét he cé%p {sgfovjo#en?ﬁgn%eeé'fcg?%ﬁﬂ‘%af%‘%ﬁgﬁ%‘fﬁ?@?%mf’ﬁﬁw
generation of the hegieating ageyerplairfiowdt0s witkin tief drengeraent (100, khei tbafer (1o1)
vel ocity of the firgtarhhgdddn bétwwed thOH i t I '
gener atiyng devi ce (%gnze}c?h%:r’]gwri hzh%%t%c’l%)g&g ‘rt %ﬁ%gﬁﬁékﬁ’%‘?ﬂﬁ‘h%ﬁ%‘Mosb)
generated by the seton o P A g drpughrthe heater(3R5ebnt
according claim 1, bitemes derendertheathersefling ofthe Srsharkbeicbidfiow RrPraimf divies
Coef ficient 1o heat ef102,203), “@rﬁﬁwf@l{‘ﬁ@ﬁgﬂmwﬂﬁi&?%lc@hﬂnéf(1?}? ein the
ater. 4.7 Arrangehent accordi'n “Hany one

heater (101) is a net ll't e h{a n&’@g( 1
of the preceding cl%nglingtpefirst andisaeondligwgeneraling devicest 02.2108), wherein thadi o
base station. 255. oantrejiohthd hater(10tderopstetlisasrihe ey éHer 08 6MBSheidQ901)  OF

controlling a heat & pased on a difference in fiuid flow velocity of the first fluid flow (105a) generated
by the first flow generating device (102) and the velocity of the second fluid flow
15 (105b) generated by the second flow generating device (103).

‘2. Amangement according claim 1, wherein the heater (101) is a Positive
Temperature Coefficlent - heater.

20 3. Arrangement according to claim 1, wherein the heater (101) is a metal tube heater,

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

25 5. A method in a radio network node arrangement (100) for controlling a heater
(101), the arrangement (100) comprising the heater (101) and a first flow
generating device (102) and a second flow generating device (103) for generating
a general air flow (105) in the arrangement (1 00), the method comprising the steps
of:

30 - generaling a first fluid flow (105a) from the first flow generating device (102) at
one side of the heater (101),

- generating a second fluid flow (105b) from the second flow generating device

(103) at the opposite side of the heater (101),

- regulating the first and second flow generating devices (102, 103) such that an
35 air flow (105c¢) through the heater (101) occurs which air flow (1 05c¢) is dependent



(101), the arrangenent (100) conprising the heater (101) and a first flow
generating device (102) and a second fl ow generating device (103) for
generating a general air flow (105) in the arrangenent (100), the method
conprising the steps of: 30- generating a first fluid flow (105a) fromthe
first flow generating device (102) at one side of the heater (101), -
generating a second fluid flow (105b) fromthe second flow generating

devi ce (103) at t he °8fjsositing okiheifirsiandispeond daw genqratimgdevices (102, 103), and

- regul ating the fi rsbntemntg meeeser (id0vengendiralor g hdgjerGstidnlPthe ht3) such

that an 35air flow . 1 urs. which air flow
(105c) is dependent Q@?%reéﬂé%ggﬁﬁgo‘gga%ﬁéméi]drg\él%e Qﬁ% < (l,'}?rfgccﬂd
generating devi ces @anppatingdayice (407) respelively baseidivg a difterensaindjuid fiodvplocity of
tenperature o8 the brdistgaaecval1064) aal tHevelobigads fe debbhfiuRiiowqisbt i Ng t he
first flow generating device (102) and the second fl ow generating device

(103) respectively based on a difference in fluid flow velocity of 5the
first fluid flow (105a) and the velocity of the second fluid flow (105b).



