wo 2013/071020 A3 I I 000 K00 T OO R AR A

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

16 May 2013 (16.05.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/071020 A3

(51

eay)

(22)

(25)
(26)
(30)

1

International Patent Classification:
F04D 29/24 (2006.01) F04D 13/06 (2006.01)
F04D 13/08 (2006.01)

International Application Number:

PCT/US2012/064316 (74)

International Filing Date:

9 November 2012 (09.11.2012) (81)
Filing Language: English
Publication Language: English
Priority Data:
61/557,448 9 November 2011 (09.11.2011) US

Applicant (for all designated States except US): BAKER
HUGHES INCORPORATED [US/US]; 2929 Allen
Parkway, Suite 2100, Houston, TX 77019 (US).

(72) Inventors: SHETH, Ketankumar, K.; 5308 E. 80th Place,

Tulsa, OK 74136 (US). O'BRYAN, Suresha, R.; 4407
Malaura Lane, Joplin, MO 64804 (US). RUTTER, Risa;
18935 Spring Creek Land, Claremore, OK 74017 (US).

Agent: BRADLEY, James, E.; Bracewell & Giuliani
LLP, P.O. Box 61389, Houston, TX 77208-1389 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, 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,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,

[Continued on next page]

(54) Title: IMPELLER VANE WITH LEADING EDGE ENHANCEMENT

‘/\;
027
dfg—13
7= | c==a
Ef
™ ES3 {38 : :
[m— lift capacity.
Ex=d | 14— 37 p ¥
-
e —23
1
L——19
35
\
12— A5
Fig. 1
0—31
33— N
29
—W

(57) Abstract: A centrifugal pumping system having a stack of impellers and
diftusers for pressurizing fluid. The impellers are rotated by a motor for pres-
surizing and lifting fluid from within a wellbore. Undulating profiles are
provided on leading edges of the impellers for inducing turbulence in the fluid
being pumped. Increasing turbulence better homogenizes the fluid, so that
choked, flow is avoided when different density components are present in the
fluid. Reducing the possibility of choked flow increases pump efficiency and
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