004/054342 A3 |0 0000 00 0 O O O

A turbomachi nery system (200) for cooling a high power

density device (220)

i ncl udes a turbomachi ne (300,

405, 505) configured to deliver a high flux cooling
(12rBNIIEBNAEONAIRA PHLEEA TP@VRIB LIS UNPER @ E E£TENZ 2ODPER A TAON EREATY (PCT)
in fluid conmuni cation with the turbomachi ne (300,

405 Wosg3ptclicchvel Rrapdotyimachi py
nmot or  ((Bg@zabiend a conpr e
(3 ]_o)Ipternational Bureau

(43) International Publication Date
24 June 2004 (24.06.2004)

\:S:ﬂ}‘V

PCT

ge13Q0, 405, 505) having a

ol ‘T‘% P00 0D P00 O A

s

(10) International Publication Number

WO 2004/054342 A3

HO1L 23/467,

(51) International Patent Classification’:
FO4D 29/58, 25/08

(21) International Application Number:
PCT/US2003/037738

(22) International Filing Date:
24 November 2003 (24.11.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

10/065,985 6 December 2002 (06.12.2002) US

(71) Applicant: = GENERAL ELECTRIC COMPANY
[US/US]; 1 River Road, Schenectady, NY 12345 (US).
(72) Inventors: ARIK, Mehmet; 1365 Van Antwerp Road,
Apartment A-6, Niskayuna NY 12309 (US). BALAN,
Chellappa; 1012 Northwood Court, Niskayuna, NY 12309
(US). BESSLER, Warren; 1528 Division Street, Rd. #3,
Amsterdam, NY 12010 (US). BOWMAN, Michael; 1073
Mohawk Road, Niskayuna, NY 12309 (US). BUNKER,
Ronald; 1372 Clifton Park Road, Niskayuna, NY 12309
(US). BYRD, Charles; 730 Bair Island Road #302,
Redwood City, CA 94063 (US). GERSTLER, William;
833 Red Oak Drive, Niskayuna, NY 12309 (US). NIR-
MALAN, Nirm; 120 Denise Drive, Niskayuna, NY 12309
(US). SMITH, Daniel; 485 Sweetman Road, Ballston
Spa, NY 12020 (US). WETZEL, Todd; 9 Riverdale Road,
Niskayuna, NY 12309 (US).

(74) Agents: MITCHELL, James, W. et al.; Patent Counel,
General Electric Company, 3135 Easton Turnpike (W3C),
Fairfield, CT 06828 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,

GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN, YU,

ZA, 7M, ZW.

(84) Designated States (regional): ARIPO patent (BW, GH,

GM, KE, LS, MW, MZ, SD, SL,, SZ, TZ, UG, ZM, ZW),

Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FL, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE,

SI, SK, TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
9 December 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: METHOD, SYSTEM AND APPARATUS FOR COOLING HIGH POWER DENSITY DEVICES

o (57) Abstract: A turbomachinery system (200) for cooling a high power density device (220) includes a turbomachine (300, 405,
505) configured to deliver a high flux cooling medium and a high power density device (220) arranged in fluid communication with
the turbomachine (300, 405, 505), the turbomachine (300, 405, 505) having a motor (310) and a compressor (340) driven by the

motor (310).



