wO 2008/109970 A3 |00 00 000 O O

(19) World Intellectual Property Organization f / | I )

52 IO O O OO A

International Bureau

(43) International Publication Date
18 September 2008 (18.09.2008)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2008/109970 A3

(51)

21

(22)
(25)
(26)
(1)

(72)
(75)

International Patent Classification:
F21V 29/02 (2006.01) HOIK 1/58 (2006.01)
F21K 7/00 (2006.01)

International Application Number:
PCT/BR2007/000064

International Filing Date: 15 March 2007 (15.03.2007)

Filing Language: English

Publication Language: English

Applicant (for all designated States except US): IN-
OVEO PESQUISA E DESENVOLVIMENTO DE
PRODUTOS E PROJETOS DE AUTOMACAO DE
SISTEMAS LTDA [BR/BR]; Av. Professor Lineu
Prestes, 2242, Butantd, 05508-000 Sao Paulo - SP (BR).

Inventors; and

Inventors/Applicants (for US only): PIRES, Rogério,
Felipe [BR/BR]; Rua Heitor Penteado, 1739, Apto. 172,
Sumarezinho, 05437-001 S&o Paulo - Sp (BR). VATAN-
ABE, Sandro, Luis [BR/BR]; R. Saturno, 113, Ap. 53,
Aclimacdo, 01531-030 Sdo Paulo - Sp (BR).

(74)

(81)

(34)

Agent: MOMSEN, LEONARDOS & CIA.; Rua Teofilo
Otoni 63, 10th Floor, 20090-080 Rio De Janeiro Rj (BR).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

[Continued on next page]

(54) Title: LIQUID CIRCULATION COOLING SYSTEM FOR ELECTRONIC DEVICES

51 50

41

Fig. 9-a

(57) Abstract: A liquid circulation cooling
system for electronic devices comprising
pumping means (19), refrigerant liquid
cooling means and a heat exchange device
(17) in thermal contact with at least one
heat-generating electronic device, said heat
exchange device (17) comprising a channel
through which flows the refrigerating liquid,
said channel having a three-dimensional
configuration. In a preferred embodiment of
the invention, the channel is formed by the
gap enclosed by two substantially conical
surfaces (41-a, 46) substantially concentric to
each other. The walls of the channel may be
provided with turbulence inducing elements
to enhance the thermal energy transfer to the
refrigerating liquid. According to yet another
feature of the invention, the efficiency of the
thermal energy transfer is enhanced by means
of an area increase of the surface in contact with
the refrigerant liquid by providing unevenness
in said surface. According to a further feature
of the invention, said unevenness consists
of concave or convex elements provided in
said surface. According to another feature of
the invention, in preferred embodiments the
increase in thermal energy transfer is provided
by turbulence- inducing elements provided
in the channel through which the refrigerant
liquid circulates.
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