HYBRI D HEAT EXCHANGER Field of the Disclosure [0001]
This disclosure.relates generally to information
handl i ng systens, and relates nore particularly to a
two stage thernoel ectric cool er-enhanced heat
exchanger having |iquid cooling. BACKGROUND [0002]
As the value and use of information continues to

i ncrease, individuals and businesses seek additiona
ways to process and store information. One option
avai lable to users is information handling systens.
An information handling systemgenerally processes,
conpi |l es, stores, and/or conmuni cates information or
data for business HYBRIRSHAT EXCRANGER r poses

t hereby .all owi ng users to take advantage of the val ue
of the information. Because technol ogy and

i nformati on handli ng needs and requirenents vary
between di fferent users or applications, information
handl ing systems may al so vary. regarding what
information is hand%/eﬁld%‘b‘iﬁgfﬁé“‘% r mat |gon is

handl ed, how nuch information is processed, stored,
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as financial transaction processing, airline
reservations, enterpri sBAERGRQUBhge, or gl oba
connunications I n addition, |nfornat|on handl i ng
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computers, the heat produc
~information. Because technology and 1nformat10n handhng needs and requirements vary

between different users or applications, information handling systems may also vary
regarding what information ié 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 éystems allow for information handling systenis to be general or configured for
a specific user or specific use such as financial trénsaction processing, airline |
reservations, enterprise data storage, or global 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 corhputer 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



processors is typically managed with air cooling.

However, air cooling has inherent 1 Ilimtations

- that nmaybe exceeded by m croprocessors that are
increasingly dense and powerful. Thernoelectric
coolers (TEC) to inprove thermal performance have
therefore been proposed. U S. Patent Application
Publ i cati on No. 2006/0082971, the disclosure of which
is hereby incorporated by reference, shows a system
and nethod for heat dissipation including a TEC
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[0007] ‘The use of the same reference symbols in different drawings indicates similar or

identical items.

DETAILED DESCRIPTION

[0008] The following description in combination with the Figures is provided to assist in |
underétanding 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,



[0009] FIG 1 shows a hybrid heat exchanger 10 for an

i nformati on handling system For purposes of this

di scl osure, an information handling system may i ncl ude
any instrunmentality or aggregate of instrunentalities
operable to conpute, classify, process, transmt,
receive, retrieve, originate, switch, store, display,
mani f est, detect, record, 2 reproduce, handle, or
utilize any formof information, intelligence, or data
for business, scientific, control, entertainnment, or
reproduicephandzs esutilize an}eﬁoaﬁplf m,formatibm fugteliigdriceror datafol busigess,
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conduits 28 and 30. A pump 31 circulates liquid coolant, such as water, to and/or from

the radiator 12 and through the conduits 28 and 30 in well-known fashion.

[0011] FIG. 2 shows the TEC assembly 16 including a two-sided fluid heat exchanger or -
cold plate 32, an upper TEC 34, a lower TEC 36, an upper heat sink 38, and a lower heat
sink 40.- The cold plate 32 includes opposite surfaces 42 and 44, as well as cbnduits 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.



conduits 28 and 30. A punp 31 circulates |iquid
- cool ant, such as water, to and/or from the radiator
12 and through the conduits 28 and 30 in well-known
fashion. 100111 FIG 2 shows the TEC assenbly 16
including a two-sided fluid heat exchanger or cold
pl ate 32, an upper TEC 34, a | ower TEC 36, an upper
heat sink 38, and a | ower heat sink 40. The cold
plate 32 includes opposite surfaces 42 and 44, as wel |
as conduits 46 and 48 through which coolant is
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[0014] Although only a few exemplary embodiments have been described in detail
above, those skilled in the art will readily appreciate that many modifications are possible
in the exempl’ary embodiments without materially departing from the novel teachings and
advantages of the embodiments of the present disclosure. Accordingly, all such
modifications are intended to be included within the scope of the embodiments of the
present disclosure as defined in the following claims. In the claims, means—_plus-ﬁmction
clauses are intended to cover the structures described herein as performing the recited

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



centered about three degrees Centigrade above the

anbient air tenperature with very high CPU power and LLOYD WISE
reasonably | ow fan speed. Al so, because the

tenperature of the TEC fins is in a range centered

about fifteen to twenty degrees Centi grade above the

fluid tenperature, the TEC fins are efficient at
transferring heat to the pre-heated airstream [0014]

Al t hough only a few exenpl ary enbodi nents have been
de¥HADdY GLAIMERIIB: above, those skilled in the art

wll readily appreciate that many nodifications are
possible in the exenplary enbodi nents w t hout
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enbodi nents of e resent disclosure as defined in

the fol |l ow ﬁ‘gcotc{ fgf“ﬁ%‘g“%a 15k Sidp glpdpgsecond side;

means- pl us- fauiiét th@moeleb@id $68lePin @hdrmh EddbaRudi QitioR Weth thd1Brst side
structures described herein as performng the recited
funct i off ter@lhwleteonl y structural equival ents, but al so
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I'S: 1. A heat exchanger assenbly conprising: a

passi vaemmsi®>ocfﬁwrr@éiplatan active heat exchanger
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first thernoelectric

a fan positioned between the passive heat exchanger and the active heat
exchanger, the fan configured to:
draw air through the passive heat exchanger and into the fan such that the
air entering the fan has been heated by the passive heat exchanger; and

blow the heated air across the first and second heat sinks of the active

heat exchanger.

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

3. The assembly of claim 1, further comprising a pump for circulating coolant
through the cold plate.

4, The assembly of claim 1, wherein the passive heat exchanger comprises a
radiator.

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

through the active heat exchanger.



cool er; and a second heat sink in therma

communi cation with the second thernoelectric cooler; LLOYD WISE
and a fan positioned between the passive heat

exchanger and the active heat exchanger, the fan
configured to: draw air through the passive heat

exchanger and into the fan such that the air entering

the fan has been heated by the passive heat exchanger;

and bl ow the heated air across the first and second

heat sinks of the active heat exchanger. 2. The

assenbl.y of claim./l, wherein coglant .circulates .
CRPougHTIERESTRTTY G PR S5 Whil B Ry M5t Qichifpey comprises a
f uktllaer. conpri sing a punp for circul ating cool ant

through the cold plate. 4. The assenbly of claim1,

wherei n the passive heat exchanger conprises a

radiator. 5. The assenbly of claim1, further

conprising a punp for circulating coolant through the
active heat exchanger. -5 LLOYD WSE 6. The assenbly

of claimb5, wherein the passive heat exchanger

conprises a radiator. -6



