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W TH VERTI CAL Al R FLOW PANELS
The present disclosure relates
ggwmmmwmwmw ﬁtputer systens and 5 information
systens, and, nore particularly, to a heat
srnk tha‘t‘9l icl udes vertical air flow panels.
BACKGROUND As the value and use of information

continues to increase, individuals 10 and busi nesses
seek additional ways to process and store i nformati on.

nandi 1 ng sy dTen SRR WP VR A P BB "

general |y processes, conplles, stores and/ or
communi cates information or data for business,
peESSRACALGFIE her purposes thereby allomrng users to

t ake advant i ornat
Because t eCﬁ’ﬁ§| preseng dSCYOS%lI‘e req%tes &eﬁerad)( t(r)]gcorlin A i}gtems and

anrfornemmhrremrenﬁgs s)ls’?érﬁs heldwasite Paftfcarelt tdlackdat @fnk that includes
applications, information handling systens may vary

mﬂ@ﬁcﬂé@p@otpmwfthe type of information handl ed; the

nmet hods for handling the infornmation; the met hods f or

processi ng, storing or comrunicating t he i nformati on;

t BAGOGROUNID | nformati on processed, stored, or

conmuni cated; and the speed and efficiency with which

the infor matAIS ke y@ue,pr@)ct Bsesefginfasmgtieny conginugpto increase, individuals

c f lin

SQ@?@E%E%# mmgQﬁdNBP nﬁgﬂﬁdhﬁﬁkg ﬁﬁﬁgﬁéﬁﬁ‘ﬂﬁﬁgro e option

geﬂ&lrablle torthesenkérg iy alirfermatios pasdlirigcsysRar. Ah u$fbﬁﬁdttfdn0handlmg

use such as_ financial transaction processing, airline

r SSEY KENYALY PEITEEEDr fuRPilgat BlOESo mcger coRMyNgRigh information or

c n i nf |

S e & R A Sl Bl AU URRYDE U} gk adyantage

anﬂttswfatumarfehe: otfpmemmls Bebatse neynblegy eand irjommenioh diandling needs

rocess, 25 store, an ni cate |nfornat|oq.and nq¥ )

qC[FrS‘E”S‘H%“tBP’a%?eéW‘é Bt 45Kt QRapplicaliens, d3fgrmagion handling

Sk’ﬁs‘e‘?ﬁ?ma?'@@rﬁ@h%&%’e&%osﬂﬂgﬁ of MGTRARYE RandYE HBIEYods for
i ncl ude one or nore heat sinks. A heat sink iIs

handling the information; the methods for processing, storing or communicating the

information; the amount of information processed, stored, or communicated; and the
speed and efficiency with which the information is processed, stored, or
communicated. The variations in information handling systems allow for information
handling systems to be general or configured for a specific user or specific use such as
financial transaction processing, airline reservations, enterprise data storage, or global
communications. In addition, information handling systems may include or comprise
a variety of hardware and software components that may be configured to process,
store, and communicate information and may include one or more computer systems,
data storage systems, and networking systems.

A computer system may include one or more heat sinks. A heat sink is
typically formed of a metal and is placed in the interior of the computer system to
dissipate heat generated in the interior of the computer system. A heat sink may be

placed in close proximity to a processor, for example, to absorb the heat generated by

T

*G00002*




10

20

25

typically forned of a netal and is placed in the
interior of the conputer systemto dissipate heat
generated in the interior of the conmputer system A
heat sink may be 30 placed in close proximty to a
processor, for exanple, to absorb the heat generated
by ~~11irl 2222 treer rerer et rerer o~~~ ~
*@00002* 2 the processor andodirect heat away from
the processor. An active heat sink is characterized
I f f 0 r.ne he
s’ PR ARG el e R uRE Rkt aBtifpa sink s

t bigariigaizeb oy nige plasamde @f bYfait b ohe@lr thd Ndat kiskdiTheifpatviit directs

into the interior or exterior of the conputer system

AR RBEIGhe Beat sinksayha ehedienbaing absprbed byithabeat pigkas dissipated into
tfgeﬂ{e ‘3} 8#‘ thglhgr ﬁ?iglrllnf i/\% ﬂ ek‘ %g té)nf1 t%t]lﬁlougf? tta1§ %llay &aé/ffectlve In

genera e alr swr VEnt s alr et fom be

elifreting \aed 3t apleais eichk | the Q@Qﬁgﬁrh@omeﬁmeifhrﬂ kself fnal @ncﬁhté air swirl,
flow generated by the fan generates air swirl and the

amhich| psgyents aofrop saeiteetwdy p%sm/thrqqghdlmheaﬁ Riakh dthe air flow
Sh«m&atéchg qgéolfa%ng rﬁ dz{test Sl'?%%ﬂ talr{dethé rén ﬁgw\“ CI tcl%ISﬁ(? effectively
rocessor u e, er eby ronls n
opﬁeds@ghl e eht LiAR, ﬂi‘e%ﬁb‘i&ﬁtralﬁMnﬁdﬂdtﬁ&Umdﬂhegnmﬂle of the processor
conponents. SUMMARY | n accordance with the present
dPed gisgr therebyheostpremining shegpresptinneal theaprocesser aaésugounding
Ssﬁméﬁ pRrizontal fins that are coupled to multiple
Verti cal panels. A fan is |ocated near the heat
sSOUKMMARY rect air across the surface of the

hori zontal fins. 15 Vertical panels may be | ocated on
the opposi t & &ff@edagee Mﬁf@ the Atesat ﬁiksc{Oéurﬁr @ hedising; i disclosed that

f I QMdeXh Sbr }Torn‘%@?l pﬁn!@ﬁ% | Kol 18 il ngl%vé:h@zh pagiels.
oot o%t plell 1t 1E af

perpendi cul ar t e axil presenc
t fr@ iy docafed alcaptdiest sank m girecheir japrtoey the rsudﬁcet diethy @atlzontal fins.

ink. i advant because the verti nel.s .
o VRGiee oE R R B 6P T RS e, 85 4Bt HBRn g prevent air
f fr@iafﬁeﬁthﬂ%ﬂglh thBediedik Hi Hlirddlioh Rt s 5&@&:&&&1%0&% axis of the
axis of the fan. Because air is 20 directed in the

afanal ThE rrsesenem of shé nvertigak panels vethimtty imseriaf of the hesatsink is
Sll vléniaéeornsrgecr:guzsee ﬂie vertical panels direct the forced air from the fan so that the
air flows through the heat sink in the direction of the axis of the fan. Because air is
directed in the axial direction, swirl within the interior of the heat sink is minimized,
allowing the heat sink to more efficiently dissipate heat within the interior of the heat
sink. Other technical advantages will be apparent to those of ordinary skill in the art
in view of the following specification, claims, and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present embodiments and
advantages thereof may be acquired by referring to the following description taken in
conjunction with the accompanying drawings, in which like reference numbers
indicate like features, and wherein:

Figure 1 is a pictorial view of an active heat sink; and
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all ow ng the heat sink to nore efficiently dissipate

heat within the interior of the heat sink. O her

techni cal advantages will be apparent to those of

ordinary skill in the art in view of the follow ng
specification, clainms, and draw ngs. BRI EF DESCRI PTI ON

OF THE DRAW NGS 25 A nore conpl ete under standi ng of

the present enbodi ments and advantages thereof may be
acquired by referring to the follow ng description

taken in Q i.ng :
in which Ii Eew;upyger eannagl &%s %?%&%?QJ}R@ aﬂgaca(/g\ﬁlegl Sink that is

feakuae§onamﬂswh§b§pamﬂ£|gure 1is a pictorial view of
an active heat sink; and 3 Figure 2 is a top

cEIAILED DESGRIREION of an active heat sink that is
br acket ed oﬁﬁPEﬁ%Q?és%qsthB IP(?(ES%II‘GS&HDEE L&t’%%l handlmg system may

DESCRI PTI ON ur poses o osure,

I idobudeadryoihstranehthlng ¢y sdofdpatenyfl lr&trum@htdﬁﬁesaﬁp’erable to compute,
instrumentality or aggregate of instrunentalities
op@puiy Brocesscisiie receprars iy, orpﬁlaaéwswwb,rsawgnqilﬁplay, manifest,

ngt% \élgetc’of:d? ta%[{rg%"ft,e’ fr?agléigér, g?tuﬁllzes X\Ady; (ﬁftlg&?maﬁ&? mﬂ%Mrgence or

repro

utathifaebaimess, Gerhiific,icohwolre: bber pmrﬁb@H IFgEeBLAnpleyan information
data f or busi ness, SC|ent|f|c control, or other
prsbE $yStEBrmak B PErSOBH cPpPYieher ROWOTkhHPaRs dAeyviess of eny other

TRYitRf 8‘ Ve §rid8ﬁ'laa C‘g’%?ﬁ @i%e é}]agg ;e{@folfmﬁrlic%r %%Ilg%ﬂtg, and price.

or any
s Waamfonﬁtfoﬁrlﬁﬁdﬂmg syﬁﬁ&ﬁcﬂhap h&lud&yancﬁﬂﬂadaé$sQﬁemoF§f(RAM) one or
i nformati on handling system may i nclude random access

nEIPEF ProOcREmS, S S e 5%@&@596@1%%5&%9) St dprdware or

?fﬁvé‘rgr&ﬁ%l IB%IQPE(;&S}II,EE?M%% o#%r ot E@J]gt%rn?en%r?' Additional

tware contr er t
nmmmr@htSI o theimberynatiog dandlmgalystemanpoinelts oo¢ ot tere disk drives,

:j?é{gr%%){?g%t\b% %8lﬁgg SC\éSt eml%g%w le%ge??ag Qi?}sogs as Wfﬁl as various
C QPUUAN CCATth@RIN1/ D) Hsv;@est QUcRak ad@YbdaeS adfoe! dndasvidey ¢ @1@M§y The
i nput and output (I/0O devices, such as a keyboard,

minfermatign diand rigdwetenli may alyo mphgie one or more buses operable to transmit

communications between the various hardware components.

Shown in Figure 1 is a pictorial view of a horizontally aligned, parallel
plate heat sink 10. Heat sink 10 includes a number of horizontal fins 12. Horizontal
fins 12 are generally planar and are arranged so that the horizontal fins are parallel to
one another. In this configuration, the heat source for heat sink 10 will be located
beneath the heat sink. The heat sink rests on top of the heat source and the heat from
the heat source conducts upward and into the heat sink. One example of a heat source
is the processor of the computer system. Also shown in Figure 1 are a number of fans
16. Fans 16 direct air across the surface of the horizontal fins of the heat sink. The
direction of the air flow is shown by the arrows of Figure 1. The direction of the air
flow is in an axial direction, which is defined as the direction of the axis of fan 16.

Heat sink 10 includes a number of vertical panels 14. Panels 14 are

generally perpendicular to the horizontal fins of the heat sink and to the heat source,
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i nformati on handling system may al so i nclude one or
nore buses operable to transmt comruni cations
bet ween the vari ous hardware conponents. Shown in
Figure 1 is a pictorial view of a horizontally
aligned, parallel 20 plate heat sink 10. Heat sink 10
i ncl udes a nunber of horizontal fins 12. Horizontal
fins 12 are generally planar and are arranged so that
the horizontal fins are parallel to one another. In
t Wh?chb%nélsgo%tedﬁ g)eg%‘tl}]teﬂget Rlejz?astmlﬁgg{aﬁgls o J%ﬁ@‘éﬁ%a{brﬂyk sg'lg)q( In the
I esdnsplooft Piguf 1,tdach P coMiprices m)dvetm@l et sf wiia $ne@l space
heat source conducts upward and into the heat sink.
ORetwesm it eertigal dinde atitespipvely, pw ¢a§htméelmos@e%%mnsefa single fin.
t f S h u
'%ﬁ TP dink, el élgg“qg@'ﬁn%lg %}:all? Jﬁ&& acroéngga? Rith good heat
su@&ﬂﬁﬁomﬁubhaehorlzontal fins of the heat sink. The
direction of the air flowis shown by the arrows of
Figure 1. TRBowr frekighis? isR tomeressisectianglyipy of ghegir flow patterns
a i's fi.ne t egt, an
ﬁdraéh)e(qé{eglﬁ fo?%eit\/\'glhggo ggﬁ gle!{&oﬂné‘illougfé g%yeng ag ? tangular

Vediﬁﬂgiladtlolﬂanﬁhésarlélws Bameduse 2darana ex3ﬂp[§:€ﬁ€fha|du)ectlon of air flow
perpendi cul ar to the horizontal fins of the heat sink

aHaough tha dnteréerrofdsafrsink 10 Pagsisck Gaysefihs godlay toctiavgt Hirough the
t ngat Qﬁﬁ(t in r@%}mnﬁﬁmw axi Qi4d1%rc§0rp.r ﬁlé:“ [i"(?rgéd/ air (i’llowjm zl leéclplgn that is
exanpl e, I gure’1,” each panel conprises two

Vv géreraibl pafrzilm td&e\/}ilztrh: of tBéTpJadelSImC"Ehe h]elﬂmeti’avbl'l;ethrough the heat
vertical fin Al ternatively, the each panel cou
c&Rfrin & %ife:?F'H'@; g thei axis offihe fﬁbaParsethA PREMEN b g fferﬁ@i air from

Coﬁrﬁmg%n& mk&ﬁu' al Xu%gg tlﬁt} %Eﬂﬁcu\i\ﬁr tg t Q:gs laf-‘ﬁ]te faé Heat sink

uétion properties. ure |s a
cﬂﬁsls;:lmstt‘ivomadis Vi ewd 09. Aheeragat pﬁrhed)\m psaplaeadmt eaéh)cnct twebracket
e heat si of Flggre

i el sirorh oy S B sk apdchrevent Firch o e hepfegt, sk in @

Zdﬁ:é&.omhﬁxa Endaduldrne ik 56661 @R . Bédauld BWairldAhAHIADBW in a
the interior heat sink 10. Panels 14 cause the air

f dyeetion p[emgvélpuhamodbghxns kétheFahaitsvdil mlkthenntenor of the heat sink is
pr edom

AR Bl p oo LR PRyl RISl (Rl e avia
OflirtdiRnRARE fan ddd actbR thé Keat kiak/ travel s through the

heat Although it is shown in the figures herein that the fan is shown as
forcing air across the heat sink in a first axial direction, it should be recognized that
the fan could direct air across the heat sink in the opposite axial direction. Although
the present disclosure has been described in detail, it should be understood that

various changes, substitutions, and alterations can be made hereto without departing

from the spirit and the scope of the invention as defined by the appended claims.
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sink in the direction of the axis of the fan. Panels

14 prevent the air forced air from turning and fl ow

in a direction that is perpendicular to the axis of

the fan. Heat sink 10 includes two ends 17 and 19. A
vertical panel 14 is placed at each end to bracket 15

the heat sink on both of its sides and prevent air
fromexiting the heat sink insqa direction that is

perpendi cular to the axis of the fan. Because the air

Cc I [ di rection perpendicular to the axis
o?ﬂﬁﬁglg(ﬁﬂknﬁbﬁg%Arl in the interior of the heat sink

is nimjnlzadmatﬁnmqbn?hgmgnated entirely. Instead,

the air flowfromthe fan is in the axial direction

of the fan anbirality e§konzeatahéas; sink. 20 Although it is
fsg(r)\(/:v:qnlgnaf Pgaé:llr%g{g i))i:]r\]lgrrtl%élppetmré?t VE/]’II']G?EIII alﬂe St}anas a1s Y s8%d and the
dhéegdntd Finsiate sPWdttolBe wa@egmaz]a@ adma\tvher&.hethé &ins €6rel 8 barrier
direct air across the heat sink in the opposite axia

dia &iesct ain In aflirerdigy hat isgenprally earallel to dhaosigiage pktbe yewigal panels.
described in detail, it should be understood that

vari ous changes, substitutions, and al terations can be
made her et 0The héw@Wink @EPRIrh 1N Fherdt the Beat sk iS Rirfkll ofB chetal.
the scope of the invention as defined by the appended
clainms. 5 WHAT IS CLAI MED IS 1. A heat sink,

glom);: |§It Sgo?‘ﬁe R!ea?rsf%lk otf¥:la9 W I Z?n h%l hefithsu%( gﬁeél lé)seéir%n opposite
s sidegbyavititd @andds. hor i zont aI f i ns ar e coupl ed to the
vertical panels, and wherein the fins forma barrier

to direct air in a direction that is generally

parallgl to r.fac h L . T .
heat s?nk o%r B%Iehaelﬁlu {nﬁ ﬁ]% a”k 13’t X@ 'Itweﬁzj\taé ldcslpﬁ'gmlcél i %?erlre%)%pnses
ofmultipigtpatallell Gr3cal Tihe heat S|nk of claim1l, wherein

the heat sink is enclosed on opposite sides by

vertical panels. 4. The heat sink of claim1, wherein

each verti cghe ReASiniC Ml S wHEHiA laR! £ gRP(ok@bd between the

vertical fins.
parallel vertical fins.

6. The heat sink of claim 1,
wherein the heat sink is enclosed on opposite sides by vertical panels;
and
wherein the at least one additional vertical panel is included within the

heat sink and between the vertical panels that enclose the heat sink on opposite ends.
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15 5. The heat sink of claim4, wherein an air gap is
formed between the parallel vertical fins. 6. The

heat sink of claim1, 20 wherein the heat sink is

encl osed on opposite sides by vertical panels; and
wherein the at | east one additional vertical panel is
included within the heat sink and between the

vertical panels that enclose tgre heat sink on opposite
ends. 6 7. The heat sink of claim1, wherein each

verticagl panel ises.myltiple, parallel vertica

fins; %Mhergﬁﬁh%ﬁgﬁﬁégfgggﬂk is encl osed on opposite

sides by veihefd ceBRetizal paaBictompiRey AuRipld)garllel veasdal fins;
one additional vertical panel is included wthin the

heat sink amictsat thedwat siek isegnclased opanpositetsigs burvertisgepanels;
tQﬁ heat sink on opposite ends. 8. An active heat

sink, conprising: a fan; 10 a heat sink position

proxi mat e t k@efedithe\Wh Bag dhetad@itidat vestidak paRI Y insladed within the
plurality of horizontal fins; a plurality of vertical

pasrs sk apf betayean theevepiigabpanelsrthatsgrioge tgdreatsiygk on opposite ends.
hori zontal fins are coupled to the vertical panels,

and wherein the fins forma barrier to direct air

fromtBe fanniddtive Kdat Sigk]Rmpridadg: i S general |y parall el

to the surface 15 of the vertical panels. 9. The

active heat2$mk of claim8, the heat sink is formed

of a netal. - Ll - ' ' . .
wherein the® ﬁg%ts%ﬁ)r? Eﬁl}oé\ég#gﬁ%%éeé@é %ﬁ %ﬂ%ﬁ%@%?"? émk comprises,
si des by verti cah ppa#lt} 8f horizontal fins;

a plurality of vertical panels, wherein the panels are solid and

the horizontal fins are coupled to the vertical panels, and wherein the fins form a
barrier to direct air from the fan in a direction that is generally parallel to the surface

of the vertical panels.
9. The active heat sink of claim 8, the heat sink is formed of a metal.

10. The active heat sink of claim 8, wherein the heat sink is enclosed on

opposite sides by vertical panels.

11. The active heat sink of claim 8, wherein each vertical panel comprises

multiple, parallel vertical fins.

12. The active heat sink of claim 11, wherein an air gap is formed between

the parallel vertical fins.

13. The active heat sink of claim |,
wherein the heat sink is enclosed on opposite sides by vertical panels;

and
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11. The active heat sink of claima8, wherein each
vertical panel conprises nultiple, parallel vertica
fins. 25 12. The active heat sink of claim 11, wherein
an air gap is formed between the parallel vertica
fins. 13. The active heat sink of claiml, wherein the
heat sink is enclosed on opposite sides by vertica
panels; 30 and 7 wherein the at | east one additiona
vertical panel is included within the heat sink and

between t hew\{]gr% r{ ﬁl@l h%%%}e(lnﬁ a%pﬁitonﬁmcelrtfc%?f)cjlr{%?ishl%a‘ijdés(j vr\]/hhin the

on opposite en

1heds siR@in@ibsivaas thewekidat panepaRg enclRBPIhe 08t siAK dri Pdpdsite ends.
paral l el vertical fins; wherein the heat sink is

encl osed on opposite S|des by vertical panels; and

mhere|@ theT%eac$ﬁ§&mg g%%gglgggnal vertical panel is

i ncl uded wi th and between the

vertical pangbeiddh vemichigRaeltdd csi?‘l@@stmﬁltl@l% payaNEIRRAidaEfins;

ends. 10 15. An information handling system

corrprl si ng: Wherepy hedsatotink iseansloged omapeasite wileh batvegicakpanels;
% d|SS|pat|ng heat produced a heat source within 15

the interior of the conputer system the active heat

si nk conpr i s@sreiratht anleag dmeatidisiond »anwai paiebistil€ufi@nwithin the
wherein the heat sink conprises, plurality of

hbeat stktaas betwssen the ertisahpanels that evélpfq thg heg i an opposite ends.
wherein the panels are

15. An information handling system, comprising:
a processor;
memory;
an active heat sink for dissipating heat produced a heat source within
the interior of the computer system, the active heat sink comprises,
a fan;
a heat sink proximate the fan, wherein the heat sink comprises,
a plurality of horizontal fins;
a plurality of vertical panels, wherein the panels are
solid and the horizontal fins are coupled to the vertical panels, and wherein the fins
form a barrier to direct air from the fan in a direction that is generally parallel to the

surface of the vertical panels.

16. The information handling system of claim 15, wherein the heat sink is

enclosed on opposite sides by vertical panels.

7. The information handling system of claim 15, wherein each vertical

panel comprises multiple, parallel vertical fins.
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20 solid and the horizontal fins are coupled to the
vertical panels, and wherein the fins forma barrier

to direct air fromthe fan in a direction that is
generally parallel to the surface of the vertica

panel s. 16. The information handling system of claim

15, wherein the heat sink is 25 encl osed on opposite
sides by vertical panels. 17. gThe informati on handling
system of claim15, wherein each vertical pane

conpri $£s ral l | . f:ln

nf or rrg : onmrlh rﬁjpﬁ?]aé%gy ndﬁ!m%}fsrt‘% MU clz];m % wheré‘x% an al? gap is
afdrmgé@petwen tHerpaedlebedries mink he par aI lel verti cal f| ns.

19. The information handling systemof claim115, 5

wherein the heat sink is enclosed on opposite sides by
vertic pa t one

addltlg%al @géﬁv%é ﬂgnﬁgﬁﬁﬁg%y %ﬁugé@hgqﬁhln the heat

si nk and betweem ﬂhbﬁhemejiﬁk BadncR3AELB op piite Silles B @eitit@l panels;
heat sink on opposite ends. 10 20. The information

hadl i ng system of claim15, wherein each vertica

panel conpr |, ,

wher ei n t he ﬁgr% n“@%: %Lﬁ%sg og%%péﬁ 10%&1 v\éﬁrc%i éa%e ) 1H§18ded %nhm the
VR¢at sitRland Be@lesn thealéﬁlcah@me]sﬁhithﬁclate ﬂhea&tt siHkén opposite ends.
addi tional vertical panel is included within the 15

heat sink and between the vertical panels that encl ose

the hegi sipk. QR QRAGS Mr?dlﬁQQ%teljn of claim 15,

wherein each vertical panel comprises multiple, parallel vertical fins;
wherein the heat sink is enclosed on opposite sides by vertical panels;

and

wherein the at least one additional vertical panel is included within the

heat sink and between the vertical panels that enclose the heat sink on opposite ends.



