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1 *159159* Electronic Printed G rcuit Cooling Devi
. Vi ce
and Enbodi nent therefor The present inventi gn rel at eﬂ

Lo the probl em posed by the cool ing of ori nt AN

sizes, some of which exhi bi fl strong ther nal *159159*
dissipation. It is particularly intended for

el ectroni cs_cards_pounted ji.n

hEiscmic nio ey Gonlifo BTER apb EnBERTRhtsherotor
the invention may be enployed particularly for the

cool i ng Q'fhesp?rg)ﬁ(éﬁt iRAvERtie relates tbtthe protlem posedt by thegooling

of no .
Srormins s s LA AP & EOER g708, ome o
R¥HiER edxisibit csirong t thermab dissipations Meiimgp@gﬁwgﬁlge@??%ded for
e@i\%@%ﬁaﬁe ré:apc{%nﬁcﬂjmg&tiﬂr rh&t @ | S@nasIeNeF thee"Double Europe”
L e uSe of electronics cards u i:
formak Theadevibomaepine e4he Ho/erpBaT AR STRRYaH o teularly
ggﬁ éﬁ@%faoﬁr?ée%?%ﬁﬁpﬁ%ﬁimsd aeuRs ioprfor Tie soplingobbmare complex
. ral’l'y resolved by enpl oyi,n Ol i Lo . .
sinistares 55 praRie SRS Erareing FOPE biey payipped wih 2
\S;égﬁpgmae;?‘if gﬁﬂtléd“biﬂﬂ.ﬁmlﬁ@l two ditueits asing Tonneqted de@ach other by
enera i i
t%@?@@fﬁﬂ%@a@ﬁew“&béﬁaﬁg :gee?‘\%leﬁn: hzl re}‘ |e2¥vr oni cs
cards mounted in the rack. The passage of anbient air,

?'tlaé‘? lg%e tosggrrlgéﬁwiﬁg & rdshEdunesa Whes eracketraditibnally poses the

b .
e wag e oo eSSl BRI s pyoblem '
tg&lwer%ﬂg.‘ilésol\-}_é@_bV&!rﬁQl@yn‘@yfoi'wd hiroiroulatibe, bl‘qdu@engiti‘f the aid
- fo © tllriqilsscI rcu!q?(t ﬁdi A (e;gjstne ¢ P%c i€ RrcB ventilation
To 8 ventiiation, sy alten RIFARlFE RS Kok Jiie Roregt v
g geiiw@nr?lngrmawtkes _hmtbimrai'r ﬁluWathroﬂlgh freesspasesi ewmngﬁtween the

anst r ai - : .
CRRGHINIEAE, Aoy HhecL A Y pEscier aisd it e

masthpéaatrieoat, thiet roonwhesertbeeragk ds Jogaseq emeNes, Py ggnvection
Ofd' Yool Uiithg GBldaeq! ik ARGretbreoprevehts 2icessive ihegling of the

o Tt s Spmiie g1Ts, 56 SpIEHERL T Broda iy orouisted

:E]ﬁsééﬁ?(ﬂerbtlgﬁntmonkas t he nunmber of el ectronics cards

g R Sl Sfed§oa; EOVETIaEH" B Sekfy JipRid tpeimplement. In

Tihartiuialifedoss notinpame aoy dRs@s @RI JRBiNs Sletronics cards

el eGLioN 5 8" J5cIE0HG Shes not necessitate any modification. It
furthermore presents the advantage of not complicating the operations of
mounting — dismounting the cards in the rack.
However, the removal of heat by means of air circulation reaches its limits as
soon as the number of electronics cards inserted in the rack becomes such
that the free spaces between cards allow only a small flow of air. The
problem is further accentuated if some of the electronics cards comprise
components of different heights and components with strong thermal
dissipation. The appearance of "hot zones" on the surface of the cards may
be observed in this case, where the air flow is locally insufficient to remove
the heat and prevent excessive heating of the components. Excessive
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30 conponents of different heights and co i
strong thermal dissipation. T%e appearanggogfnﬁﬁornth
zones" on the surface of the cards may be observed in
this case, where the air flowis locally insufficient
to renove the heat and prevént excessive heating of

t he conponents. Excessive i~e~m-nd~ *000002* 2 heating

may in particular give ri, to | ' .
heatinguraayjiin fga@lﬂqqlgrt glveir bgq]?gq ﬁg,t'eprfrl\\ﬁ{eghtfél?lga{clﬁé;“éﬂgzwgécg|t to

idintFI AR bidatiydedubes e ialiability ofithe asinroent in AvesHen.
N e
(RETYEsECor 0BIQNEatds whidh somprige tapsmpRierss Jifls isyangothermal
SRospatioh, sl i Giehd 8! Rletdi StHRkitECTORPITY BOheathsiak on the
. 5 I’sSipat1on cards, which.is
apringedissipetipracards, avitieh isharrligds g&@l@ﬁely rpéﬁo thé& surface of the
SLRGHABL Gardanthis ThtrbURicar @hich dén véontact withnthe card
C Cl W the card generall. h M&kssi
asnesafiohas eyl caEFPySRUNe Pt dedne s etsian of e oo
E%@{‘W%’g gmglt Es ichnpomente) cTHis reliefi makes itchestapessihle to ensure
0.en . :
el b o S YR Bl gyt st coni
ii§ suthweuently lopnudeieideby Brp)yiap#A ynergallyr SRAGHALVG material of
gﬁ?nrgéjr%h%\éggﬁﬁk%r étﬂhctﬁfe oReBEHontadt@sifacks KEhe klastionics card

act . Th

¢ d Heathesitrsinkaase reaBAMEAN 3s§é§§f@bf’3%gfseﬁ$@? &Fgg%b'y' the
! SURAABN YbeihG Tro@REE Thiagral ingtherotack e Methods fer prediaing heat
the rack. hods ‘for producin aty 15 Sk
deieks | BEl §98CHRPH| th%é) 'Bﬁlaf h@gA@EI iAé%n? in 'Iir gﬁc oh Patents
Z’FRE?Q g?oﬁgaatmesmma. FR 95 01972. The heat

e C i . .
SR b PR 4 s g pcncucin, e
dapetdinkgtself beirg m@@dgyepgw%tqrbme > Eugdconvectuon, thermal
can n n 4.t i Or : t diggi . ,
FEMGHTL 1 g et st e,
i circulBling 8ccoolantiR e 4RICKRESS: heat sink as descri bed

arET‘P\\éeutE’é esten teal edifK als desovibck aboveSurasants espvesain@rawbacks.
SBEE 3 Pepl SR oRatsre ENBacE BFBegreRqRiici® G fard whose
it Eélieﬁl it siatcheseahyichange @éﬁ.thﬁaé@f@l‘rsding@"awta Pﬁtaﬁg[%d garegponding
R Bl R A e
t He poodunee aipse heontact between %he esin egnah‘ﬁwes'ghlﬂf%d of the
components to be cooled. The need for close contact necessitates precise
mechanical production of the heat sink, particularly as regards the shape of
the relief corresponding to the impression of the card. Such production
generally requires machining, the expense of which may significantly
increase the cost price of the electronics card equipped with the heat sink.
Furthermore, the necessity of fixing the sink mechanically to the card in order
to ensure satisfactory contact means that the maintenance operations of the
electronics card are onerous. This is because the replacement of a
component involves dismounting the heat sink, then cleaning the card in

35 order to remove the thermally conductive material. Lastly, the cooling
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conmponents to be cooled. The need for close contact
necessitates precise nmechanical production of the

heat sink, particularly as regards the shape of the
relief corresponding to the inpression of the card.

Such production generally réqui res machi ni ng, the
expense of which may significantly 30 increase the

cost price of the electronics card equi pped wth tRe ink!
*A%ﬁLevéa Iy sudﬁuals simkrisoaditiohed hydbe shernaresistangg qffhe sink's
si nk . mechanically to WA i rerefsaIrtdt zones in
SoNsUER W?ieEBLt'aGCt'tgrrgg’rqg}attﬁadtj'ﬁy ﬁ%qﬁéﬁatnie nce i cination
Qoatatiwitts tod fates of ItaetqopmRRRENt® Mty S opHeng(ia Mjﬁj&;’ o
IS S I es2 In Gpaseof aisinkotacded by flui
d?@'ﬁ%ﬁﬁ%’l %S{ﬁae{ﬁggtﬁesi n ,Z?:gen cl eani nd e cardnbAt will be
drculation, fos example thREOoHRY 9FAISIO gnc%%gl Ve T er aﬁ. ,
L&ﬁ@éd out BY if@RbdtIHEED excharye bebyeen this gospgoens and the fluid

conditioned by the. ther L§t 8s BF e wall of the
dBrasah hh@ﬁgeFFé?!e'ﬁshﬁtt‘?“?ﬁ&“#‘@%bﬁ§| § 't%yﬂcghg TTfuse heat
fdiggn the hot zones in contact with the faces of the

conponents with strong thermal dissipation, toward

the tenperature exchange zones. In. the case of, a sink
cipolezdebytof lovetcanei 8t uthet iaiﬂtem%?q'oé@rraar awWbagks gﬁdqtenst”’e
COsMd db\isd RREb@ING tothednventidrl hiae a structure
C%“s‘f o&L %aglﬁ{g" qg.g

ried y. Indirect heat exchange between this
covppri®ing aeesthe fluid through the thermal

resi stancs Ggias préfetauly ybstantinty qrares walk in wartigular giowing
the sink. 1 : i i ds,
aﬁﬁ?lél’féghlo&n&cfhg&5(%%2‘[2{30?%%{ ensu %éd’ gvéth@?cz:it(rgn(;crzs oarss: i
cool i ng, AHhindéekibie walt it mtweﬂr%aﬁtmé VB2 ﬂﬁgagefmr?\{ at:
S&égﬁ\tu{,ﬁmq‘?ﬂgﬂ{ \N%'u”élnq\tof!l&%smwﬁar r@iistivityr ¢feremges of whic
I, t I |
S o ehsuior B o RalS A 4 shGHr SRRt neat
ele‘i?lt\érﬁg ?-a(fea\hﬁése_ tq,5|uﬂqa bamvaffyl exi bl e wall wi th t
controlied elasticity hayin i
of the ri §leRnRaF9MBH “Sfc\ﬁaé‘\ﬂ/e?himﬁ“a?eé;}cé?{a\?it I°§" tﬁ‘?ade to
eqg@nstrafe afd diffusadhéheheat axobanggepace: the rigid walls

SO as to create a | eaktight heat exchange space whose
vol ume can vary. Means conpri sing cha nets suc

c ddleanievican abeordinge t@ othezmv%m fR{esents I'Hq @pglég{.ait&%t of"h??ing

it %\%E%ﬂﬁ%@g;@ggﬁséﬁgﬁgr F;f?ﬂaufmézmgn;é@;%u;eg;?; |n|:1r;qe.

prideeueentaciwiih the gyifage oﬁ%g G g%t oS ot Hing

r efichhRg&Bspcel With the coolant. The device therefore also presents the
advantage that it can be used for different versions of electronics cards.
Furthermore, the contact of the device and the card is made by pressure and
advantageously does not require any mechanical assembly between the card
to be cooled and the device.
The heat exchange is achieved by circulation of the fluid, which ensures
removal of the heat released by the hot surfaces of the card and the fluid
across the flexible wall. The heat exchange achieved in this way presents the

advantage that it allows uniform cooling of the surface of the card.
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The contact with the surface of the card to be cool ed
is achieved by filling the 25 exchange space with the
cool ant. The device therefore also presents the
advantage that it can be useg for different versions
of electronics cards. Furthernore, the contact of the
device and the card is nmade by pressure and

B SRl 083 S B s e
deaicCie podBblEe diecsnrsct Hamdevice assRidinap Mg invention from the
i rcul at i on. of. i - . gald of
i 4oging Br QL brF e afld SR WHP aAeSt loss brvek q: .
Othef | chatactecistics ante advantages Wil PEeREE, SRPART 3&’3@ _
i&[b&@g&ﬂ##gﬁahbﬁ. WY Re8ERRich id1allusiditedntyoiguires 1tto 8, in

_ m cool i ng of the surface of the card. 4
Whiclthannel s are equi pped with self-closing nozzles,
whi ch advant ageously make it possible to disconnect

t he device  according to 9\ ' i f th
cool i ng Ci%‘%‘dﬁet Fho Slaa?)#r%%ééntg? %ﬁﬁ%@%ﬁ {h%o%r{mjllggso ©
afevideuactordingeo tod inveotion; searcis itienti@lant ages wil |

becone appgm}g br Qﬂbvaea Schéiafivi REpréssmtation | on the device

This descri on7is 1llustrated by Figures 1 to 8, in
vatcording tEthgiinyentiemsna CEOSEIRGHRN: ¢ represent ati on of

the princimhgres shbips tieiuetraton of difist xemplary embodiment of
I nvention, Seen |.n Its tirety.,. - I"gﬁg% a
sthraneans aU%’PSs@ﬁf%‘i’ﬁ‘ Bﬁﬂlﬂ‘ C(?%éntdgsh%gebgg%%raég%g o
the inventfigard & showsahe ituesttation.of-anpthrrexesnaBL@MPAEIMent

ing usérati on of a first exenplary enbodi nent of the
370 A8 ng di ffusion of the coolant in the heat .t of
exchange sPigee 5 showarthe dllusiakion: olean AltgMatlyg; gRogaIme

TSN biahy fRTReMBRing 16 tied inventiomeans. -
e U A e e o
?‘?Fé&rﬂiﬂ@gtd ohd hikvaricantwiich is afipfoaliestosthensoeling of a mother
|

ustration of a variant t device according to
t RENteR\GA1d B IPRA Wﬂ‘ Psdqaélﬁg‘li?rc%g?é to the cooling of a
not her 20 printed card equipped with a daughter card.
Figure 1 mgqgﬁe?eﬁt%@%érﬁaﬁ&’ﬂ/é\"ah Vidv@ of ffe ddndce according
n

devi ce accc 0 the Invention.
to the invention.

The device principally comprises three elements, a rigid wall 11, a flexible
wall 12 as well as two channels for inlet 13 and outlet 14, producing a
communication which ensures diffusion of the fluid in the heat exchange
space delimited by the rigid wall and the flexible wall. These channels are
equipped with self-close nozzles 15 allowing easy and rapid connection to a
cooling circuit.

The assembly formed in this way constitutes a semi-rigid pouch which has
advantageous properties. In contrast to a completely flexible pouch, the
presence of the rigid wall 11 in particular allows the device to retain a defined
shape even when no fluid is flowing, and facilitates easier fitting in a rack as
well as extraction than a flexibie pouch. The device can thus be inserted into
a rack, for example in the space formed between two electronics cards.



The device principally conprises three elenents, a
rigid wall 11, a flexible 25 wall 12 as well as two
channels for inlet 13 and outlet 14, producing a
conmuni cati on whi ch ensures @'foSlon of the fluid in
t he heat exchange space delimted by the rigid wal
and the flexible wall. These channels are equi pped

W th | f-cl
d:.dmmg: i the Cﬁlgf(@len%ﬁ: em%(leg, %’)‘f %%ﬁﬁe%&{%%ﬁable as a
mﬁlﬁd&fﬁﬁ% bfithE pressimy o‘#ﬂféSt:d)cblahEﬁowmgemnt W@rdthgdjm/hce is placed

do it [ga{%synel[ 20 s dn %glgghEpﬂﬁéetpo%rﬁgsz-{érﬂscuggé‘ttﬁé‘tﬁh i5Obr@dught in
Whtack lwith tnerélectwracs aiardpacers idbe QACIDEY (o6t t§ fiexible wall,

5 q—'zgyre taﬁeigggﬂgi?vtﬁg E{WI ng'b?tl E}té ;’d\)?% 'Cﬁllé‘d Mhnéoolaﬁﬂ There, the

e biaiih 12 fkmshawnl @ o tpuakEn andraETNLeoR B pyjface. the
fsgejfﬁégg@é%iz@soaa@a agé’éﬂfsly fopéventmapthe fluid tftoem Sosdeg out of

“between two eleCtronics cards. 5 Likew se, the
fthexdeyiag.wal | nmakes the vol ume of the pouch variable

iars1 _at function of the pressure of the coolant flow ng

10 thel i nf IW;E@HF? zpe?p:f'%ge Ecqﬁé)%gﬁg%vg c{f fhtesdé\ﬂéé‘ 21”Wh%|n>’|t is in
i gontacnwitte anwledtraries mrelczer Jrhls:ﬁgktfﬁriﬂuiﬂaé%%&’?\aﬁ “?ngns when
V%%'(g%\(/ o B od érﬁ lcgrj\aﬁ)fﬁ er§0¥"3| |. 5 Figure 1 represent S
t i th cool ant he,
{ Toai iriasagal of e FEOBRbYNNIES  (ee8 AFE Gdes A conain pRéssure,
a%'afg%{ g‘%ﬁoﬁfséré’é@ér @%E?Rﬂumbhﬁ theedat @xobamgp spaee @2, which is

i

15 omanifgs e@iepyc% J)q@rnﬁq r{]gf éneeli) |§ \§/5I?ni‘ 2z n:\S/’tltée’rqu?'\es to

t heatéle the ee%f oftthe slectrcmlmsnca[cb%amd euies lose contact of the

ﬁlgggltg%gl\?l Carrﬂaec%geqjl i the ¢ &Eﬁcﬁérﬁé Eﬁﬁtsr At 8A tMB@hrd, whatever
pasingEspebtivh thicknessas arent ba fiexiois wal é’@légma’?&eﬁ”eésegr‘]’”t° the

Cgﬁ{‘fﬁbé‘ﬁ)ggtt‘?égg oneh%aﬁﬁbé Q:o@[éd %ﬁe@‘&ﬁge metdftmlalmﬂ asrelose as

20 bpogsnbtﬁ e 1 <4iPNgr d 'ﬁﬁ'@aﬁ%ﬂ%\eé \RZ\eI hgat %’?‘?@ﬁ Eéf"‘%" the
drentRhAl theeookirtahked plave atress rt|menfle5|b¢eamllz132 whose

I
el a6 A EnE b Agl Blpld s SR ReTHR 46 according
V\An@ttheemvehhem rthuesgmreaeefflﬁleaﬁre@gisgg fefm copliRg of the entire

ﬁ%&tmn eé’\@% E§C@Vﬁﬁ% 36 /e Qféxplﬂtt? of ige walr {20@hich ¢dre match

25 oo i SotoRine i Heoubhle BN B aovantage
ThRalB R nEXShEEtods partiularhelectronics card. The same device can be
used in a versatile way with different types of card, installed in different ways
and comprising components of varied heights. The mobile wall is

advantageously made of a material with good thermal conduction.

30

The rack mounting of the device according to the invention may be
carried out in a different way depending on whether or not the device for
circulating and cooling the fluid is integrated in the rack. If it is, then the
bottom of the rack may itself be equipped with self-closing bases intended to
35 receive the nozzles 15 with which the channels 13 and 14 are equipped. In
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conmponents and the cool ant takes place

flexible wall 12, whose snall thPcknesgcrOSS the

advant ageously favors this exchange. The device

according to the invention thus ensures efficient and

uni form cool ing of the enti ré electronics card 23

Oning to the flexibility of the wall 12, which can.

match 25 various reliefs, the device according to t

g@ggp Iy,gfhteoaeei@et itS_ fithed ayvslottingein Bha lqqatipg mﬁndedh for this

. arti r F QN i

gugpese. danich B35 gy Petficy nfo trstvatk Shesennector
tofRRS rRizzlesrahd tes bases@ndrihgrafors: eARNGRAPE © 2§ GEIEE to the

&Eﬁ)ﬁ%@' é?%&ﬁ?ﬁﬂ?réeﬂ&s in W d8Hcd ehaghbe inddreedrinto Ithe rack so

advant ageousl'y made of mat er, gl 't@r 820f,

tthet the seteinsing 9zzies Wed‘rr%“ctﬁdaﬂﬂ’ﬁ{(?ﬁfa offélﬁthe IR and
AL LnBRICIN AIdpRndBRYotthe raekr i ed out in a
itTTerent way dependi ng on whether or not the device

for circulating and cooling the fluid is integr
; e 1S, ated..
in the ragkll hbunting scendrams, ube of that d@WP%ﬂn\M‘éegsr iggarticular a

may .itsel f. be ' i ; o .
e i el nag e B e ey o
gﬁh@maek_slnlrﬁ_oamnityltp ti\eecgrq_apmggqolgg, %re\[fquﬁa va\)gb’ ntlwalg mpty of
¢y fifiid, St @S?%@gee li%icﬁbi\%%itd franiia| afolumé Olt as iutifizédh byreirsylating
ool ewhizBlneraseE ne SRS Bb e SFoHdNge SFadCL2 SRimited by
:ﬂ% *ﬁ??ﬁisvaé\fﬂl%nﬁhg’if@fn@qst?le:wmﬂem,i whiahf benemesypasseg onto the
. cujt. i - .
niiechen|Cis E?Edg\é\by n{l%winﬁe tdrégéﬁ sfcr)‘%S Q? ﬁ%ﬁ tﬁgtﬁ@ Q‘hf?d?'\/pa@%es "
Sﬁhﬁre@ialéIp’rgximinloeﬁ\eacemom\eﬁtﬁédith siang theemal dissingfion and
{ NGRS 4D Renf MNE rBHuLiRg ané | @YIRG! THE tdevittefperatmated from
or ™1 . i a rmunu% scenari.o 0 Bni .
déive cack, ionexasplenatier vse Ar in orfergp daksofly pebfSie card i
ORE} Bk el delibaabrigtnaengraroed ane denisadel theeflig which it
csontains, g émtgpla&%e&,ﬁ@npt:ﬂrggirga%'@&%arg?d toguﬁyfy?:f%ttgﬁ ??Qhe fluid
L i Athe oGt e spatel 22 lamagain OCFYPigsia w@m%yolume
| .
t @é\demgg gﬁ\ggé @%&a‘@? rﬁ%hécfn@r S&tﬁﬁgt ?\ﬁiftgefg\@{l\gllﬁletrorﬁlcs card
{153, nblsahebeeractsd fre Hhpc@seates baded Shvei e e sef-

el & &k rﬁiogflegard. By flowing throu
: _ gh the space 22, th
fl%ﬁgd gasses in 15 i nmedi at e proxim’tytoltohe °

conmponents with strong thernmal dissipation and
r apesehtitionert simplifiedpimodhei partichler cesei iy whigle, for a given

device is renmpved £ : .
: \elinked to th
e, e ek b Ehuph 8t perghanchtpinien o e
electronics card which it cools. In this particular case, the electronics card —
cooling device assembly will be inserted into the rack then extracted from the
rack together. The drainage operation is not then necessary.

in order to obtain uniformly efficient cooling of the entire surface of
the electronics card, the fluid circulation should genuinely take place
uniformly throughout the exchange space 22 delimited by the rigid wall and
the flexible wall. To this end, the device according to the invention comprises
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contact with the device, after havin ur
device of the fluid which it contaigsP igeahfgﬁ case
this purge may be carried out by suction of the fluid
20 through the flow circuit. _The space 22 then again
occupi es a mnimal vol une afd, since the device no
| onger cones in contact with the el ectronics card 23
it can be extracted fromthe rack after having ’
ﬁj‘npéf'me Nﬁit%h?;fﬂ\shf‘@dm_bfo’n ofithe ifinigl waiformiy in the space 22. Figures 3
ion is LA ' ety [
AchIupBR oG R B e & e g e g o
the invention is not nmechanically linked to the

el ectronic a ' it & - . .
case, th_g‘%@rgc?_ﬁg ] cés‘,éhé%ra?%?ﬁﬂé%oflqsﬁ é)dganspiﬂpm Egﬁéﬂ%ﬂent. The
wubes 8 andet4 da i §XBRP'S: a0k examidte. ot safiaf> pF LKA cross

r d 0 T H . T .
nsgec%'ggéa ?I;jé B%gced be rélBanmeervalsewith icifices which @@ @pen toward

et oA S shird 7 o SIS e o
gtlﬁfdgjeght e ;u!ubé'rﬁsi 16i iscdiffasédrintohthel exehangensPyce g&ethrough the
i for L .

ik 4 L SRRl resns g imig v
t épaecrBY, Ctd%ir@ﬂiﬁ:@_"&b%‘@ﬁﬁjisﬁac%oittﬂ?ésﬁﬁ\)enchrﬁ%a with tfe hot
COTPIERCSY the E@ERoMEL elriwhire the fHeas isxchafige takes place, then
O oot o steamigd APy T Al ke e
{Eﬁ{egsigtz 3 ii4n’_p| e first exenplary embodiment. The 5

L5 bl € g 58 i wasscce
 Therosmunication s BicbievedisiDRlyapR thp Bt ARG tupgs 13 and 14

ig\&&ri (o e¥eh SRAee wWitich Theay | lrthermore be made
h Otﬁ\% Ped S e ch V] e b a
R o B! a8 A s

ot d kGRS Slo bETUdaRSdTakeRsiace kandemtigiipy fobmoore edge I9é the card
e%ﬁfﬁ]ﬁe@ mting this lo space. By crossing the

eke 9@ €pace, it passes in contact with the hot

surfaces of the electronics card, where the heat

cxenange EAIER B Fafisslce, SERAT =AM (qmgient of te
14nedheiwhioh partddumitaim diffusiontof the\e09@0hnt age of bei ng
gguﬁ@big SARHIQUEtushén ShheRudakapiaca acsosadhe aigidiwall. The
s ek e ogP S R, Mo €8 B 41,
’ u nore b& made
which directs it into the space formed in the thickness of the rigid wall whose
internal face 43 is pierced regularly with orifices 44, which ensures diffusion
of the fluid in the exchange space 22 delimited by the rigid wall and the
flexible wall (not shown here). The channel 42 ensures flow of the fluid out of
the device. This channel, which is similar to the channel 14 in the example of
Figure 3, is in the form of the tube pierced with orifices distributed regularly
over its length.
The means described in this second example have a more complex structure
than those described in the previous example. This embodiment requires, in
particular, the production of a hollow rigid wall one face of which is pierced

35 with an orifice, which is more complex to produce than a simple wall.
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heights, which allow this surface to fit more easily to the relief of the
electronics card to be cooled. This embodiment is particularly suitable for
cards equipped with components whose heights are very substantially
different. This is because it is necessary to substantially increase the
pressure of the coolant in order for the flexible wall of a more standard device
as described above to correctly match the relief of such cards, which is not
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The effect of these pre-moulded deformations in the flexible wall of the

35 device is to personalize it, the moulding of the flexible wall being intended to
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3. The device as claimed in either one of claims 1 and 2,
characterized in that it is adapted to cooling an electronics card equipped
with a daughter card, the heat exchange space having at least one slot
allowing the inter-card connectivity elements to pass through, the device
comprising a second flexible wall (67) which forms with the free face of the
rigid wall a second heat exchange space intended to cool the daughter card.

4. The device as claimed in any one of the preceding claims,
characterized in that the diffusion of the coolant in the heat exchange space
takes place from one edge of the exchange space toward the opposite edge
by means of tubes having perforations (31, 32) spaced regularly over their
length.



flexible wall (51) conprises prefornmed relief parts

(52, 53) nmeking it possible to inprove the contact of
said flexible wall during operation with the surface

20 of an electronics card conprising conmponents of
substantially different size31 3. The device as
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length. 11 5 5. The device as clained in any one of

the clains 1 to 3, characterized in that the

di ffusion of the coolant in the heat exchange space

takes place uniformy throughout the space, the fluid
bei ng conveyed in a space nmade in the rigid wall and
penetrating into the exchange space through orifices

(44) made regularly over the face of the rigid wall
delimting the exchange space.



