; dee3eHZHW (*6T; A ' 1 A HEAT TRANSFER APPARATUS *coo0o002* Field O

knvention The present invention relates generally to a heat W
apparatus. In particular, the invention relates to a heat tr meml[ ”
apparatus for portable eI ectroni c systens. Background In recent

there is a continuously increasing demand for conpact electronic sff’stems
“such as portable | aptop c%uters |led with this demand is a need for
further mniaturizing of

EATARANSE ARRARARES and t he tmmmm 'mm ’m gh

_ processing power. Elevating processing power-to-size ratio

el evating | evel of heat generated by these el ectronic systens. sfgpihese
el ect roni c Figld Ofdpvemtioe fi xed operati ng tenperature ranges, the heat
gener at ed by LASSR iiefifdn RRleE oSNRAIHTS ahbdPthafis b PpSthuNin bt Clle t D
processing power-to-size rati 0 can’increase. Operating an el ectronic
conponent ot telates tea kedt bansfeasipatptusdprorabla electropigeysiems danage t he

el ectroni c conponent. Conventionally, a heat sink is attached to the heat
generating el ectronic conponent, for exanple a m croprocessor, within the
eI ectronic system for conducting heat away fromthe el ectroni c conponent.

' The heat %ack ] ﬁl%cal |l y has a base and an array of fins extendi ng away
fromthe bage. s Phe array of fins provides increased surface area that
facilitatedn hexaht ybams itheat isom commamsl)camrdasng(dmphmidfdr@omlpmctmmmmc nk for
i mprovi ng alr circul ati round t ipk.. The .i npr.ave
i Foul at Dol L of RodEERT Sonfieh Corntd Sitt 105 erPBICY AR 51 ik to
t he surr ourfglitheg neindtufigin feifitthestloloewaic systeensl and thé Urst sorlhlgh p@deshiyigt he si ze
of the electronic systemonto which it is m) nt.ed i The snml | fan size
Cesul s i n PFOVEE A8 PSR RROEL S5 R HOWR B dpIJFvaing gyel REBgst

di ssi pat i orgehdrBa thethedeCelbdtdRicC syRMRON AR thesh! d1EAdHR sy@féﬁ@aﬁwgﬁxtehle amount
of fins in the heat sink and the use of a larger fan can substantially

i nproves hélaﬁraml%@ms%rﬁutﬁrfan&eﬁéh%l?f&&@npﬁawtbaﬁheé%elsqﬁoe’}eéy@ere%hﬂ%Mhee| ectronic
Systems hOVRMAT (& Whedn' HeNprocbih d@ pRWel-ISAARYRRBan incredse e Bperatifgdliag Cl early
affirms a need for an optimsed heat transfer apparatus to inprove heat

di ssi pat i orflesfronip cempenenpiobiyend Bnfrigfepreratisg ierapoyjatyn apngg csndamagn thal anount

of heat is gep gﬁrl@g(ﬁgpolﬂgman el ectroni c conponent, for exanple a

m cr opr ocessor t sink is used to renove heat away fromthe el ectronic
conponent and a large fan is typically used to cool both the electronic

corponent sk hERAR bW KARRKEL 1o WRSRy ! RREhACHERILE SATRRAETT | ©
contained in a co ronic system i a not ebook "conput er,
t he si ze offot mmtm:i mwgorzsgomsemthhadtha slectomsd syaiemefdr cohdhasmg heatamaj er
apparat us i e [ vV 0 e
el ectronic fg%tﬂem?élcﬁ oy aon}pag?lgt g{rle %ea{ s1§19§/g CXIW Q%%%%a%}ﬁ’a}{aﬁ &’?énps pl aced

i nt o a coolestendiog agay fromltlmbaaerméwmygif ﬂnlslprotvaids akcrensedndrfaepedalthatg heat ed
air, cooli .1 he i ator cess e ih accor.dance with a
first as peg?‘"ﬁtf‘tef h‘ég dﬁf@‘@ﬁ?‘i d&r}?rhgqn cé’u'&lf"l& %‘gélﬁatafh}lfe@f PRI &Y appar at us
for ex haUStdllﬁ@l?]mmrotﬁlﬁ tl@dﬁe@fc il r"maumpmomugnﬁfchlaubm&smsgﬁ gi)feadri]'ﬁcfla}’t appar at us
conprising:, a he arri or cei vi eat erated by the electronic
conponent , hteﬁtetraﬁgtlﬁ"tfcr%‘ﬁmﬂ ?tSH’é‘ltﬂg’etSH’é? f"lgyfn%‘(fg’ﬂ'leéﬁ to the electronic

conponent; a radiator for receiving heat conveyed by the heat carrier and

for emanating heat into air, the radi ator being thermally co#ﬁﬂed to the
heat carri dHOVeyRk the fapsize s limiRdrhysthe gize gf thp glestEoniq stef"h?‘ﬂo abiemitiscat i on

Wi th the raghakQr ift®r MhOVInthinGant Be PRGIAIR Qf 10Met Jobﬁﬂgetcb;saegmndt he
radi ator being received in the chanmber, wherein heat received in the
radi at or scomeggqnﬁa{ davesyheas dissipationhfrermgie ttlecttonignisarponet adibeuglince with a
second asPE{ﬁéreéHn i€ dntIRDLE s ih MR (ﬁﬁ dtSsirfll 8d %eﬁjseaoff@%}@& faQr caeat

transfer and di SSI pation conprising e steps of
substantially improves heat dlss1pat10n the space limitation of these compact

electronic systems however constraints such an improvement.



3 receiving heat generated by an el ectronic conponent into a heat carrier,
the heat carrier being thermally coupled to the el ectronic conponent;
recei ving heat conveyed by the heat carrier into a radiator, the radiator
being thermally coupled to the heat carrier; emanating heat fromthe
rradiator into air; and generating airflow through a chanber for dissipating
heat received by the radiator, the radi a%o_r bei ng di sposed within the
chanber and Hereecthisisiarly pEirmg 2inged fopanjortopadieatdtansfer Wpatatug K impIReat or .
Brief Descrifat @ifkiod BEari@WohigSokpdiesti ment s of the invention are

descri bed hereinafter with reference to the follow ng draw ngs, in which:
FIG 1 is a partially exploded perspective view of a heat transfer
apparatus according to an enbodi nent of the invention; FIG 2 is a front
view of the heat transfer apparatus of FIG 1; FIG 3 is a top view of a
radi at or of Swmmiagat transfer apparatus of FIG 1 with a partial view of a

cooler; FIG i i i i di igfQ. a cool er
of the heat %‘é‘é’ﬁ?f glrb g%%%grag}%gét ﬁﬁéﬁf g géf{e &F'—eldgb}r g’giegetcg&?ggﬁx?ﬁ@ggtf if{;)lrnal Vi ew
of a radi at oexagiple hemivemprocessanss dratappansansm ionrdrio®e Heabnawhy dwdh whet hi n a
pair of cool grs; and FI 6 IS t Vi W a_pluralj he heat
Pranster appapatndfhrmeria b s Frekiiing? By BBt Bol bot the BB RE

spr eader. Satpinke dndDdsdtehdinko Halweket) &dbn theahgfratmic agpponahtus cémainaiddr essi ng
t he foregoi ng‘hgr obl ens, is descgfi bq.d her e'} nafte@ kA fiRrR}st tErrbodi nt of the
i nvention, a™h®SPMPAChSIEPEIIC BYSiema dofseXagPiesa qaEhqakcomrifernhy sE8 0 % to FI G
1, whi ch shousliag patdn @ell 16 RXPtaG@ed perspective view of the heat transfer
apparatus 20, and FIG 2, which shows a front view of the heat transfer
apparatus 20. The heat transfer apparatus 20 conprises of three main

el enments: a Reiht G@lsfdr @ppatadus mclhdsh Ahet cdtiePRA BneedRigicat?fivayWrdrh thehe
radi at or 24 bei ng. encased by the cooler 26. The heat carrier 22 includes a

pair of heat SFipBE 28°RIUE) @Al fgdlisparin  Bregadiaighiirleed info picpAer heat
spreader 30 mqi@ctﬁlgcamﬂmh?ame%m&@dﬁﬂ&gem@ﬁea&alaﬁr, edoline ¥e MARGP 28 has
two distal ends (not shown) with the first heat spreader 30 coupled to one
end and the 98®8KESSheat spreader 32 coupled to the other end. The heat

pi pes 28 are generally flattened for the purpose of space conservation. The
first heat spreader 30 is planar and di nensioned for nounting onto a heat
produci ng el éberelors, in asoordanse rith3ufirst aspecs rbihp linvention, thergpis diselosadra heatint ed on
a printed ci i PCB ). T, ! t}ﬁg r LSraiQdnt ed to

t he el ect ronﬁgﬁélgegr%gg%{éﬂ %Oéfgﬁ%&?%ﬂ%égtgﬁglﬁc I vce&’?lji g’lﬁs ’atr}fggl.ehlst{a I'S

pref erred t happatdsrcomprigingase be used at the interface of the first heat

conduct i vity. Heat T sReb it ySeTRT BREdmenitd S bIRIRKS® 25 Bhent Sk 1t e
t hrough t he heat sirribémingtjrmaliiecoupld v the elottelnit doopondreat recei ved by the
first heat spr eadae gad% ori f(s)r }e%c?igi%? hteagtec%mge())/eé %)? thea}ierIt thricQ'ea%Ei fgrI grgasna n?g'
heat into air, the radiator being thermally coupled to the heat carrier; and
a cooler comprising:
a chamber in fluid communication with the radiator for providing the
passage of air therethrough, the radiator being received in the chamber,
wherein heat received in the radiator is dissipated by airflow through the

chamber.

In accordance with a second aspect of the invention, there is disclosed a method for

heat transfer and dissipation comprising the steps of:



Each heat pipe 28 is an elongated rod with a centrally di sposed channel
(not shown). The channel is injected wwth an evaporative fluid (not shown).
The evaporative fluid and its vapour circulate in the channel to convey
heat from one end of the heat pipe 28 that is warmto the other end of the
heat pipe 28 that is cool. Therefore, heat received by the heat pipe 28
fromthe first heat spreader 30 is conveyed to the second heat sgreader 32
in the foregoi ngreRtVASheatgensrated by dislestrpyp compepeny inf heat fpuien thoq

conpri sing fefldsfedRidpaNdR@lRcdubled o BB dlePRirid hpddéntand a second end
portion 37b. A plurality of fins 38 protrude froma md 5 section of an

" upper face 40 of reegiEing heat couveypd by thedeyd| carrier intg a gadigtpr, hegadipter bring paced
apart with each.fy dufibd RhdRkaP@ Al €l to the other fin 38. Each fin 38 is
rectangul arly shaped, planar and preferably having a thickness 39a of 0.3nm
to 0.9nm and a | emapetingiget Gom theahdiptabinie 30asd t 0 60nm Passageways 41 are

formed between e ir. j t o fl - Lhe. xt endi ng
fromthe first egegl Qrﬁgﬁ iagﬁ&\ys?gllo?%?mgrcgéﬁlpﬁef%gggglﬁﬁlr%ﬁﬁﬁ Eg%t%\%‘ﬁ bgz}%eeof t he
base 36. |t ridsatqy éfeendigdr bhiag despoded fwithir3 e pmhambercmd shel clamber being imt | east

| 2nm from t he. u face 40 of the base 36 wth the base 36 and each fin 38
havi ng a corf‘l wﬁggll@ﬁgﬁllgg%%epmgﬁgferably 15mMmto 25mm The radiator 24
has a width of preferably between 45mm and SSmm the wi dth 39d of the

radi ator 24 being a distance between the two furthernost fins 38. Each
passageway 41 has a fin gap 39e, the fin gap 39e being the general distance
bet ween eacBrifDescofptianjOfdheDrawngs38. The ratio of fin gap 39e to fin

t hi ckness 3?@ ranges f#ggland includss %%}o 4”?%£§ second heat spreader 32
i s coupl ed £8"Q r Of &Fe ysntN  pig e dgsgiibed 3peret ruﬁ@érm IO 49 Whd the

| ower face 4dicdfind digwingsen whicRr € outwardly opposing. The interface between
the second heat spreader 32 and the base 36 being preferably flush to

m ni m se contact resistance between the base 36 and the second heat
spreader 32p1dNeistal fagiaBP ekpi6dkdrREpécNife MR offa MR tASrePFpparafR -acctiding r ay of
fins 38 presents a |arger surface area that is in contact with air

sur roundi ng '@ #eembodimengoltheinyentitten every pair of fins 38. This facilitates
radi ati ng of heat fromthe fins 38 to the atnosphere, cooling the radi ator
24 in the process. The radiator 24 is coupled to the cooler 26, shown in
the front s&t@iliaalfropt dow of the heat aesferappasatisofHI@, 1:4, whi ch has an
internally disposed chanber 44 for receiving the array of fins 38 therein,
in which the chanber 44 is in fluid communication with the passageways 41.
The cool er Z8Gibisshepddw afid radiate s iherheat tfaosfermppiretws nfjFiGhé withrgag®l and t he
upper face 4@ cgﬁﬁpghgase 36, formng a rectangul ar-shaped case. The cool er
26 has a top face i eing inwardly opposite of the |lower face 42 and a
side wall 48 depended al ong a portion of an outer periphery of the cooler
26. A first eping. 50 is. disposed on.the.top.face 46 qf the cooler 26
proxi mal to ﬁépﬁig@?géﬂ%mﬁﬂr o %5@@%¥%Fﬁ$£63§%° °r & e NeBHETSISE i ng 52

i s di sposed appurdtheingildel;wal | 48 of the cooler 26 proximal to the second end
portion 37b of the base 36. Air is 6 received into the first opening 50
and expelled fromthe second opening 52 through the chanber 44. A fan 54,
preferably amGaxisad fréntRectionsl vidvs pDS edidtdt dftile: laedidisfer 4pparAld i@mat i vel y, the
fan 54 can be a hlower-type. The fan is di sposed on the upper face 40 of
the base 36 °BelPssdafithinapanpl cpolprs: 288 and the first opening 50. The fan 54
draws air through the first opening 50 and channels the air through the
passageways 41 between the fins 38. Heat is conveyed fromthe fins 38 into
the air pasSH@go i BagheY Aba phisadingelily seat transfenppparmatus i FIG- dowith Aeptt he i ns
38 in the prc%ﬁ%%ha{ﬁ‘%% daeldRhedisprehdert hen expel | ed through the second
opening 52. A wall 56 I1s disposed adjacent to the second opening 52 and the
fins 38. The wall 56 disposed within the chanber 44 guides the heated air
fromthe passageways 41 of the fins 38 towards the second opening 52. The
wal | 56 has a plane that is oblique to the plane of the fins 38. The wall
56 facilitates the expul sion of heated air fromthe chanber 44 and greatly
reduces the heat dissipation capacity of the cooler 26. Facilitating the
novenment of heated air out fromthe cooler 26 inproves cooling efficiency
of the cool er and conveyance of heat away fromthe el ectroni c conponent 34.
The heat transfer apparatus 20 is preferably nounted onto a plate 58 to

m nim se deflection of and consequentially damage to the heat pipes 28 as
shown in FIG 2. A second enbodi nent of the invention, a heat transfer
apparatus 20a as seen in FIG 5, conprises of three main elenents: a heat
carrier 22a, a radiator 24a and a cooler 26a. The descriptions in relation
to the structural configurations of and positional relationships anong the

1. . o ~ M r o, 1. . Y M . ”~ ~ M - ”~ I T



I nstead of coupling the heat pipes 28a to a second heat spreader 32a as in

the first enbodi nent, the heat pipes 28a are received into the base 36a of

the radiator 24a. A third enbodi ment of the invention, a heat transfer

apparatus 20c as seen in FIG 6, conprises of three main elenents: a heat

-carrier 22c, a radiator 24/24a and a cool er 26/ 26a. The descriptions in

“relation to the structural configurati éns of and positional relationships

anmong t he MRetailedDesayipp@n28a the first heat spreader 30/30a, the second

. heat spreadem 32(3df: iaralRSfor SRiRRang tthe ff)ﬂegtﬁn%%r@cﬁﬁn@qg dehigivt@n 54/ 54a
with reference to FIGS."'1 to 5 are incorporatéd herein. FIG 6, shows a top

vi ew of t h&etswaftert r ansfer apparatus 20c further including a plurality of

heat carriers 22c sharing a common first heat spreader 30/30a. Each heat

carrier 22c has a pair of heat pipes 28/ 28a and a second heat spreader

32/ 32a. Eadhfisstewmbetlimenttof dhy mxeidion3@ hep dransfert dppaawa20tis dessfibad wifipar at us 20c

is coupled i p J i . 24 i ndent

cool or 261 SEEeR foGr Foo Hah B8R Ehatai e s BHREH Pedbr e FRETTC

descri bed amaosferdippgratus 20hmed FEGrh2)dwieln slovaf a tftvet vieweolt the rhefitotranafédr essi ng

t he foregoin I sgdvantages of conventlional. heat, transfer apparatus.

At hough gt ‘S el PEMEne) Pt St S5 maBERAal i 11 be
apparent t eamiee2Xki fallathr 24 ahdl@ cavler 26) witteie @ididtbr 34 tbing baeasedebyt that numner ous
changes and/ qr (fication gan be made w t hout departing, fromthe scope
and oo v cafierdho InapEfera: £ gt Esdtag of ok Pines A RRbk Pl A diinds LS T b
exhaust i ng ohe E;TF]otlQ:fr, DfirsEh@e §Ifreuabxcsmﬁme¢ﬁ€, heht¥prdageat3at rIaag phielof a&Par at us
conprising: . a t carrier faor receivin at. gener at y the electronic
component, pm%%e]_ﬁ%ﬁtwe &FH?EIPJSIS%‘F ﬁlgowéw&bq @SG@%&%&@%@IJ ©&Pf oni ¢
conmponent ; ead bdihdk&ond Béat kRERIeY BNEoUpRALo ERIVARY @Rd. DYhd At Hipat2scasri er and
for emanating heat into air, the radiator being thermally coupled to the
heat carri &energlly; flpttgnedfpy the PeBessof shapgconser¥atighber in f1lui d conmuni cation
with the radiator for providing the passage of air therethrough, the

radi ator being received in the chanber, wherein heat received in the

radi at or | STheifst peat sprepder 230r fs| Wonar Hand dimensinaed Heirbepnting ontpe hesht transfer
appar at us inocl ai . hat . [ESYMTo as of a

o Grari ty apodiing el coipolddfish B GZRERE ShRfopralesiol BRI 2 ey
carri er angriftsd cpewt/badrh(gPEBAt The fiest bead sireasier 3his havatedde thej edactronjc t he
plurality of fi I a r i I wher ei n
each fin i gorrn %‘i&gtn%u}oarr {i‘%eg ﬁ’g&ﬁgg‘,’ea%?‘g%gcr@ ' gﬁ% pﬁ%@%ﬁgﬁ%{ r{ﬁ%%ggssé b\e/’vi thin a
range of 0.uSerhatttiee idtePfiavy oft the fipsk beatkpreadenB0 hndthe eletorié cgmponenh3dno upper face
of the base, and the u r face of the bas nd.a.l ower face af the base
bei ng out vvé?ﬂfoye fﬂzlfgln ﬁlgpdglﬁ t'dzt?'fer 2t )?mpz‘i?%l ﬁyth.e fﬂ?mfﬂlé gippnent r41s]1s er

appar at us asmnsmitted éirong8, thevfisst geat spragder a0l jviacentdugpian.r Heht deceigediaviheg a fin
gap, the fi ap bei he di stance. bet n each_pair of adjacent fins, and
the fin gaa{}%{%agfsmﬁa‘?eﬂ?{%k*ﬁ?&%‘mha@mbe%ﬁl‘ﬁ?ﬁem@&fa@en the range of two (2)
to four (4).

Each heat pipe 28 is an elongated rod with a centrally disposed channel (not shown).
The channel is injected with an evaporative fluid (not shown). The evaporative fluid
and its vapour circulate in the channel to convey heat from one end of the heat pipe 28
that is warm to the other end of the heat pipe 28 that is cool. Therefore, heat received
by the heat pipe 28 from the first heat spreader 30 is conveyed to the second heat

spreader 32 in the foregoing manner.

FIG. 3 shows a top view of the radiator 24 comprising a base 36 having a first end

portion 37a and a second end portion 37b. A plurality of fins 38 protrude from a mid-



9 . 5. The heat transfer apparatus as in claim4, wherein the fin has a
length within a range of 30nmto 60mm the length of the fin being
generally parallel to the longitudinal axis of the base. 6. The heat
transfer apparatus as in claim4, wherein the conbined height of the fins
-and the base is within a range of I5nmto 25mm the conbi ned hei ght of the
“fins and the base being generally pe éndi cul ar _to the | ongi tudi nal axis of
the base. Pectivpel pruppef fagndP of thedsss é‘tp&thé}? plprality of fing 38 ReiBE 8Pased di st ance

- between thg atrmltﬁk!ﬁ&ﬁﬁ{mngﬁa?zﬁlelﬁ)tﬂébﬂﬂbﬂ‘ﬁ@% apgd f 3843 MBdnguiay™m 8. The
heat transfer apg ratus as in claim4, wherein a portion of the plurality

of fins fushaped eandraferably having oihigkness 38a off 0.3 tp9mm anden lengts ext endi ng
fromthe u 9€6f%@Fe?abgﬁjdﬁﬂnwéér%&ebaéﬁ&“%% M‘P&‘é'féfm&@%@é&e&@e&ﬁ phfr@ffins

extendi ng from face heat transfer appar at us as in claim
2, the cooladiecenbfipr 18 ihegassageays rbedendingrfrage thefustiendpertion 2Tartewirds i on

bet ween any eos% nd fnd%bﬂl%n 33}Qofﬂ§9%a4%93%t #fs@?&@&éd ﬁﬂ%@ﬂ?{i]ﬁ? @ﬁg‘uﬂ@eg' aim 9,

t he cooler nprising. a peni ngs an r extending
from one ordmnnfgoita:b ldahtelmm&pmdp@upmgfacdio ofTthe bhre 6 withathe base 3appdr at us as

| olaim 10y AevcRoker, LAREISHERTBE LELERE BRI IFieakuRe, (e f1ow

of air from e®surro rein the gurde is
di sposed adﬂalaemwmth)obmefemblgr‘ba&geeaﬂanmddSmmhmmdﬂsB%csfmlmsmdlramlj acent to

o the crambse Y o3 ReBRbe byt RememE i 4l Uath e R ige  (he "

cool er r(‘j ur tfivefap GO&Nkd fih BEH 3% b'bﬁ]g&hcg péndaal ietanet He®odeh RECH pur 41l adj&cﬁﬂ air
recel vea |

[ chanb fro t roun at.nosphere, erein the
guide is drqlglﬁage afae c}g]BFPefe‘b%é‘ﬁfF garfdg$eﬁ %gﬁ’?f@@reg\?? i sposed
proxi mal to the ot her openr ng, the air rmver for extracting air fromthe
chanber into the surroundi ng at nosphere, he heat transfer apparatus

as in clai mhe Seqond heal SPreder Ad s cOBRIpHt fosi hyehf%ﬂ ol the pass 38 die 4pRE heat

pi pes, eachhemtaRimeoher (BOIPIeHs B 36 Ab dhtwakily bﬂﬂssin@r qughastkack he heat
pi pe heat concentrated at any portion of the heat pipe. 14. The heat

transfer apstar ke serond heataiprsadey, 33 jaad waeabase A36r being praferally fshppi sing a

minimise contact resistance between the base 36 and the second heat spreader 32.
The fins 38 then receive heat from the base 36. The array of fins 38 presents a larger
surface area that is in contact with air surrounding the fins 38 and between every pair
of fins 38, This facilitates radiating of heat from the fins 38 to the atmosphere,

cooling the radiator 24 in the process.

The radiator 24 is coupled to the cooler 26, shown in the front sectional view of the
cooler 26 in FIG. 4, which has an internally disposed chamber 44 for receiving the
array of fins 38 therein, in which the chamber 44 is in fluid communication with the
passageways 41. The cooler 26 is shaped and dimensioned for enclosing the fins 38
and the upper face 40 of the base 36, forming a rectangular-shaped case. The cooler
26 has a top face 46 being inwardly opposite of the lower face 42 and a side wall 48
depended along a portion of an outer periphery of the cooler 26.

A first opening 50 is disposed on the top face 46 of the cooler 26 proximal to the first
end portion 37a of the base 36. A second opening 52 is disposed on the side wall 48
of the cooler 26 proximal to the second end portion 37b of the base 36. Air is



pair of heat spreaders constituting two ends of the array of heat pipes.
15. The heat transfer apparatus as in claim 14, wherein at |east one heat
spreader is coupled to one of electronic conponent or cooler. 16. The heat
transfer apparatus as in claim 14, wherein each heat spreader is shaped and
- sized for substantial contact with one of cooler or electronic conponent.

" 17. A nethod for heat transfer and dis§ipation conprising the steps of:

- recei ving Hegtved die thet frst appniag 58Iaééﬁ¥mHP£ffé@nfb®ﬁ@ﬁvd pPRnEZ>nibEpugkar ri er

_ the heat caddngmbpiiisng thermally coupled to the el ectronic conponent;

recei ving heat conveyed by the heat carrier into a radiator, the radiator
being thermally coupled to the heat carrier; emanating heat fromthe

radi ator | g -at.d ng:ai: ch foradi ssipating
et T ocei ve" oy PREPPLAREGAMRD iy ok iBeou JRIRITOE The
chanber andarn fecantmriddowdrdypeg Tihe fi widthposedon theomppérsfaced( ¢f thdbase 36li at or .  18.
The net hod r I.SSI. Rat | i | al ein the
radi ator i ﬁd%%eggg)até? hflsggg:%n%%egﬁrg% %gﬁ%kﬁﬁ.aﬁ?ﬁz}géﬁ dﬁ“%sa%lat toé%%%l%?% a base,

t he base opénilye5tignd ohiineld theoait Mteolkphathe passagesiaysa At betoweerp Kteviidi 38y heat

received fromthe heat .carrier .the plurality of fins. 19. The nethod for
heat tr ansiEPt BqnHDEs e o hnsef e Gecainpdune Yrdiedi b Bessteehrp Tl

r ect angul arshiystakialpe dooling ahafina3g ihakd Pehcesst hTlekhaasd it ihihen @axpalege of 0. 3mm
to 0.9nm the plurality of. fins extending ftoman upper face of the base,
and the upﬁ}érro“@‘atg‘és‘?ﬁf’n ‘I’P«?n‘ﬂi‘ﬁég' and a | ower face of the base being outwardly
facing. 20. The nethod for heat transfer and dissipation as in claim19,
wherein each adjacent pair,_ of fins having a fin gap,.the fin gap being the
di st ance bet Wé 36%%?0&%%%@%%56%@ PREGINg 5&&69131‘?@%3%- Japwahattin

t hi ckness hﬁ’é{;bs% vAthiradh Qhé?@&e%@@uiﬁl&%é R&XERA aﬁlf fr&rﬂ%e_(p%%sa%é%va@@ﬂ[ o_ffﬂ)}:- 21. ) The
met hod for heat transfer and diSsipation as in claim?20, wherein the fin
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efficiency of the cooler and conveyance of heat away from the electronic component

34.

The heat transfer apparatus 20 is preferably mounted onto a plate 58 to minimise

deflection of and consequentially damage to the heat pipes 28 as shown in FIG. 2.

A second embodiment of the invention, a heat transfer apparatus 20a as seen in FIG.
5, comprises of three main elements: a heat carrier 22a, a radiator 24a and a cooler
26a. The descriptions in relation to the structural configurations of and positional
relationships among the heat pipes 28, the first heat spreader 30, the base 36, the fins
38 and the fan 54 with reference to FIGS. 1 to 5 are incorporated herein, in relation to

the equivalent components of the heat transfer apparatus 20a of FIG. 5.

The radiator 24a further includes fins 38a protruding from the lower face 42a, the fins
38a being uniformly spaced apart as shown in a front sectional view of the heat

transfer apparatus 20a in FIG. 5. The cooler 26 in the first embodiment of the
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SSmm 24. The heat transfer apparatus as in claim 20, wherein a portion of
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surroundi ng at nosphere. 29. The nethod for heat transfer and dissipation as
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iy
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i ncl udes a palr of heat spreaders constituting two ends of the array of
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for substantial contact th one 0
relationships among the heat pipes 28/28a, the first heat spreader 30/30a, the second

heat spreader 32/32a, the base 36/36a, the fins 38/38a and the fan 54/54a with

reference to FIGS. 1 to 5 are incorporated herein.

FIG. 6, shows a top view of the heat transfer apparatus 20c further including a
plurality of heat carriers 22¢ sharing a common first heat spreader 30/30a. Each heat
carrier 22¢ has a pair of heat pipes 28/28a and a second heat spreader 32/32a. Each
second heat spreader 32/32a of the heat transfer apparatus 20c is coupled to an
independent radiator 24/24a coupled to an independent cooler 26/26a.

In the foregoing manner, a heat transfer apparatus is described according to three
embodiments of the invention for addressing the foregoing disadvantages of
conventional heat transfer apparatus. Although only three embodiments of the
invention are disclosed, it will be apparent to one skilled in the art in view of this
disclosure that numerous changes and/or modification can be made without departing

from the scope and spirit of the invention.
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in the chamber,
wherein heat received in the radiator is dissipated by airflow through

the chamber.

2. The heat transfer apparatus as in claim 1, the radiator comprising:
at least one of a plurality of fins attached to a base, the base being
coupled to the heat carrier and for providing heat received from the heat

carrier to the plurality of fins.

3. The heat transfer apparatus as in claim 2, wherein each fin is rectangularly-
shaped, planar and having a thickness within a range of 0.3mm to 0.9mm, the
plurality of fins extending from an upper face of the base, and the upper face
of the base and a lower face of the base being outwardly facing and generally

parallel.

4, The heat transfer apparatus as in claim 3, wherein each adjacent pair of fins
having a fin gap, the fin gap being the distance between each pair of adjacent
fins, and the fin gap and fin thickness having a ratio between the range of two
(2) to four (4).
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fins and the base is within a range of 15mm to 25mm, the combined height of
the fins and the base being generally perpendicular to the longitudinal axis of
the base.

7. The heat transfer apparatus as in claim 4, wherein a distance between the two

furthermost fins is within a range of 45mm to 55mm.

8. The heat transfer apparatus as in claim 4, wherein a portion of the plurality of
fins further extends from the lower face of the base, the fins extending from
the upper face being parallel and outwardly opposite of the fins extending

from the lower face.

9. The heat transfer apparatus as in claim 2, the cooler comprising an air mover

for generating air circulation between any pair of fins.

10. The heat transfer apparatus as in claim 9, the cooler further comprising:
a pair of openings and the chamber extending from one opening to the

other opening.

11.  The heat transfer apparatus as in claim 10, the cooler further comprising:
a guide for directing the flow of air from the chamber into the
surroundings,
wherein the guide is disposed adjacent to one opening and the air
mover is disposed adjacent to the other opening, the air mover for introducing

air surrounding the cooler into the chamber.

12. The heat transfer apparatus as in claim 10, the cooler further comprising:
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wherein the guide is disposed adjacent to one opening and the air
mover is disposed proximal to the other opening, the air mover for extracting

air from the chamber into the surrounding atmosphere.

13.  The heat transfer apparatus as in claim 1, the heat carrier comprising an array
of one or more heat pipes, each heat pipe for homogeneously distributing

throughout the heat pipe heat concentrated at any portion of the heat pipe.

14.  The heat transfer apparatus as in claim 13, the heat carrier further comprising a

pair of heat spreaders constituting two ends of the array of heat pipes.

15.  The heat transfer apparatus as in claim 14, wherein at least one heat spreader

is coupled to one of electronic component or cooler.

16.  The heat transfer apparatus as in claim 14, wherein each heat spreader is
shaped and sized for substantial contact with one of cooler or electronic

component.

17. A method for heat transfer and dissipation comprising the steps of:

receiving heat generated by an electronic component into a heat
carrier, the heat carrier being thermally coupled to the electronic component;

receiving heat conveyed by the heat carrier into a radiator, the radiator
being thermally coupled to the heat carrier;

emanating heat from the radiator into air; and

generating airflow through a chamber for dissipating heat received by
the radiator, the radiator being disposed within the chamber and the chamber

being in fluid communication with the radiator.

18. The method for heat transfer and dissipation as in claim 17, wherein the

radiator includes at least one of a plurality of fins attached to a base, the base
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19. The method for heat transfer and dissipation as in claim 18, wherein each fin
is rectangularly-shaped, planar and having a thickness within a range of
0.3mm to 0.9mm, the plurality of fins extending from an upper face of the
base, and the upper face of the base and a lower face of the base being

outwardly facing.

20.  The method for heat transfer and dissipation as in claim 19, wherein each
adjacent pair of fins having a fin gap, the fin gap being the distance between
each pair of adjacent fins, and the fin gap and fin thickness having a ratio
between the range of two (2) to four (4).

21.  The method for heat transfer and dissipation as in claim 20, wherein the fin
has a length within a range of 30mm to 60mm, the length of the fin being
generally parallel to the longitudinal axis of the base.

22.  The heat transfer apparatus as in claim 20, wherein the combined height of the
fins and the base is within a range of 15mm to 25mm, the combined height of
the fins and the base being generally perpendicular to the longitudinal axis of
the base.

23.  The method for heat transfer and dissipation as in claim 20, wherein a distance

between the two furthermost fins is within a range of 45mm to 55mm.

24.  The heat transfer apparatus as in claim 20, wherein a portion of the plurality of
fins further extends from the lower face of the base, the fins extending from
the upper face being parallel and outwardly opposite of the fins extending

from the lower face.
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the step of generating air circulation between any pair of fins by an air mover,

the air mover being coupled to the cooler,

26.  The method for heat transfer and dissipation as in claim 25, wherein the base
includes a pair of openings and the chamber extending from one opening to

the other opening.

27. The method for heat transfer and dissipation as in claim 26, further comprising
the step of:
directing the flow of air from the chamber into the surroundings using
a guide,
wherein the guide is disposed adjacent to one opening and the air
mover is disposed proximal to the other opening, the air mover for introducing

air from the surrounding atmosphere into the channel.

28, The method for heat transfer and dissipation as in claim 26, further comprising
the step of:
directing the flow of air received into the chamber from the
surroundings using a guide,
wherein the guide is disposed adjacent to one opening and the air
mover is disposed adjacent to the other opening, the air mover for extracting

air from the chamber into the surrounding atmosphere.

29, The method for heat transfer and dissipation as in claim 17, wherein the heat
carrier includes an array of one or more heat pipes, each heat pipe for
homogeneously distributing throughout the heat pipe heat concentrated at any

portion of the heat pipe.

30.  The method for heat transfer and dissipation as in 29, wherein the heat carrier
further includes a pair of heat spreaders constituting two ends of the array of

heat pipes.
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32.  The method for heat transfer and dissipation as in claim 30, wherein each heat

spreader is shaped and sized for substantial contact with one of cooler or

electronic component.



