Serreerrreerrreerreeerrererrerrrrerrrrrrr - *159159*
*@300002* HYBRI D HEAT EXCHANGER Fi el d of the;
Di scl osure [00011 This disclosure r

formtl on henalng System: and e ates e ([N
particularly to a two stage thernoel ectric
cool er -enhanced heat exchanger having [|iquid coolingsosos
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continues to increase, individuals and businesse
seek additional ways to process and store infornammmwmmmm
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regarding what information is handled, how the information is handled, how much

information is processed, stored, or communicated, and how quickly and efficiently the
information may be 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 globai communications. In addition, information
handling systems may include 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.

[0003] Information handling systems include processors, which produce heat. In
information handling systems such as desktop computers, the heat produced by the

processors is typically managed with air cooling. However, air cooling has inherent



-1 limtations that may be exceeded by m croprocessors

that are increasingly dense and powerful.

Thernoel ectric coolers (TEC) to inprove thernal

performance have therefore been proposed. U S. Patent

Application Publication No. 2006/ 0082971, the

di scl osure of which is hereby incorporated by

reference, shows a system and nethod for heat
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DETAILED DESCRIPTION

[0008] The following description in combination with the Figures is provided to assist in
understanding the teachings disclosed herein. The following discussion will focus on
specific implementations and embodiments of the teachings. This focus is provided to
assist in describing the teachings and should not be interpreted as a limitation on the

scope or applicability of the teachings.

[0009] FIG. 1 shows a hybrid heat exchanger 10 for an information handling system. For
purposes of this disclosure, an information handling system may include any '
instrumentality or aggregate of instrumentalities operable to compute, classify, process,

transmit, receive, retrieve, originate, switch, store, display, manifest, detect, record,



reproduce, handle, or utilize any formof informtion,
intelligence, or data for business, scientific,
control, entertainnent, or other purposes. For
exanple, an information handling systemmy be a
personal conputer, a PDA, a consuner electronic
device, a network server or storage device, a swtch
router or other network communi cation device, or any
ot her suitable device and may vary in size, shape,
performance, functionality, and price. The :
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and/or  from the radiator 12 and through the conduits
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i s di sposed between the upper surface 42 of the cold
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upper side of the l'ower heat sink 40. K
sink 40. The cold plate 32 includes opposite surfaces 42 and 44, as well as conduits 46
and 48 through which coolant is circulated by the pump 31. The upper TEC 34 is
disposed between the upper surface 42 of the cold plate 32 and the lower side of the
upper heat sink 38. Similarly, the lower TEC 36 is disposed between the lower surface

44 of the cold plate 32 and the upper side of the lower heat sink 40.



-3 [0012] Referring again to FIG 1, the fan 14 draws
air innardly in the direction of arrow A through the
radiator 12. The tenperature of the coolant circul ated
by the punp 31 is thereby | owered, and the anbi ent
tenperature of the incomng airflowis correspondi ngly
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present disclosure as defined in the following claims. In the claims, means-plus-function

clauses are intended to cover the structures described herein as performing the recited

function and not only structural equivalents, but also equivalent structures.



WHAT IS CLAIMED IS: 1. A thernoel ectric cool er
assenbly conprising: a cold plate having a first side
and a second side; a first thernoelectric cooler in
thermal communication with the first side of the «cold
pl ate; and a second thernoel ectric cooler in thernal
comrmuni cation with the second side of the cold plate.
2. The assenbly of claim1l, further conprising a first
heat sink in thermal communication with the first
t hernoel ectric cooler. 3. The assenbly of claiml1,
WHATIISECLAIMED B5: ng a second heat sink in thernal
communi cation with the second thernoel ectric cooler.
4. The assenbly of claim1, wherein coolant circul ates
1. Ahhaugkletinie cooiledaspérablg colprifihg assenbly of claim 1,
furth r n for cirtculating cool ant
thr%ﬁgjﬂp&?errﬁgav di%ﬁ Sé? ése%fm(r‘qes (fe’ exchanger assenbly
CONPFitst tHeghoel & tikASodler €n neaﬁaleumhﬁﬂaaﬁon alh aetfirvsideadtthe
exchanger; and a fan adapted to draw air through the
passi ve Foddplatey Exéthnger and to blow air through the

act j V& o bt afto®ioler In thisal BsSBRRIcK S with 8le¥e&nd side of

wherei n the passive heat exchanger conprises a
radi at orthe cgld pHi®e assenbly of claim6, wherein the
active heat exchanger conprises a cold plate having a

2. g‘hg V\%erﬁbg’%f g, ﬁlﬁﬁ%ﬂ? agﬁrstmgt s?rﬁéx‘ﬁf{i?ér%apf claim

erern t e activ %en anger ther conprises
coramfrnication wmmﬁﬂedtﬁmrmode@nob@ﬂeri n ther mal
communi cation with the first side of the cold plate,

3. %ﬂg as%emBIg/toﬁ’%&%q ﬁpr?%%ﬂl i acssg %glhg slH{k 1‘1'?1? gﬁgpl at e,

omuni catiron wt con € Co
cmﬂ&umEhﬁn68MEmmhymodﬂmhaodt@mcémm@her conprising a
first heat sink in thernal

4. The assembly of claim 1, wherein coolant circulates through the cold plate.

5. The assembly of claim 1, further comprising a pump for circulating coolant through

the cold plate.

6. A heat exchanger assembly comprising:
a passive heat exchanger;
an active heat exchanger; and
a fan adapted to draw air thfough the passive heat exchanger and to blow air

through the active heat exchanger.
7. The assembly of claim 6, wherein the passive heat exchanger comprises a radiator.

8. The assembly of claim 6, wherein the active heat exchanger comprises a cold plate

having a first side and a second side.

9. The assembly of claim 8, wherein the active heat exchanger further comprises a first

thermoelectric cooler in thermal communication with the first side of the cold plate, and a



communi cation with the first thernoel ectric cooler.

11. The assenbly of claim 10, further conprising a
second heat sink in thermal comrunication with the
second thernoel ectric cooler. 12. The assenbly of
claim8, wherein coolant circulates through the cold
plate. 13. The assenbly of claim@8, further conprising
a punmp for circulating coolant through the cold
plate. 14. A heat exchanger assenbly conprising: a

passi ve heat exchange an actjve heat exchanger;
secpndh theFmpalesi ol syl fﬂpwaﬁaff%vv@a@gﬁ?f@nﬂ dide of the cold
pmﬁxchanger and to blow air through the active heat
exchanger; and a punp for circulating cool ant through
the active heat exchanger. 15. The assenhbly of claim
10.1 Zhe gseplly of elain Ba@gbwomaﬁméﬂéﬁ%{ﬁ@@rsméd megs a

cothAGhRARr with fre fﬁﬁ%@ﬁ%ﬁ@hycﬁle@l ai m 14, wherein the

acti1ve heat exchanger conprises a cold plate haV|ng a
first side and a second side. 17. The assenbl
LLcIThe aesarablywhieleim A0.tfBhescpmpdsingasecond heahgiak in r~'

cofRITRIch st th%'s&%hd*tkﬁ%?&?ét&?&fdl& cool er in ther mi'

comuni cation Wt rst de of the cold plate,
and a second thernoel ectric cooler in thermal
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SS I alm 17 fur ? G
13 %he %SS% ozlrg% Eu{tﬁer corqanlhg r@ﬂ";{&ﬁ}n g{ért m%ﬁﬁ\ghhg k&)tq?‘lllg through
thémﬂ&ﬁh&hernnelectrlc cooler. 19. The assenbly of claim
18, further conprising a second heat sink in thernal
14c§rr[11”r%t ic ;ngce)pas\é\éntlglygorgprslsgond t hernmoel ectric cool er.
a passive heat exchanger;
an active heat exchanger;
a fan adapted to draw air through the passive heat exchanger and to blow air
through the active heat exchanger; and |

a pump for circulating coolant through the active heat exchanger.
15. The assembly of claim 14, wherein the passive heat exchanger comprises a radiator.

16. The assembly of claim 14, wherein the active heat exchanger comprises a cold plate

having a first side and a second side.

17. The assembly of claim 16, wherein the active heat exchanger further comprises a
first thermoelectric cooler in thermal communication with the first side of the cold plate,
and a second thermoelectric cooler in thermal communication with the second side of the

cold plate.

18. The assembly of claim 17, further comprising a first heat sink in thermal

communication with the first thermoelectric cooler.

19. The assembly of claim 18, further comprising a second heat sink in thermal

communication with the second thermoelectric cooler.



