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

(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
3 May 2012 (03.05.2012) PCT 

(10) International Publication Number 

WO 2012/057938 A1 

(51) International Patent Classification: 
B01D 63/10 (2006.01) 

(21) International Application Number: 
PCT/US2011/052489 

(22) International Filing Date: 
21 September 2011 (21.09.2011) 

(25) Filing Language: 

(26) Publication Language: 

English 

English 

(30) Priority Data: 
12/915,619 29 October 2010 (29.10.2010) US 

(71) Applicant (for all designated States except US): GEN­
ERAL ELECTRIC COMPANY [US/US]; 1 River 
Road, Schenectady, NY 12345 (US). 

(72) Inventor; and 
(75) Inventor/Applicant (for US only)-. GOEBEL, Phillip, T. 

[US/US]; GE Water & Process Technologies, 5951 Clear­
water Drive, Minnetonka, MN 55343 8995 (US). 

(74) Agents: WINTER, Catherine, J. et al.; General Electric 
Company, Global Patent Operation, 2 Corporate Drive, 
Suite 648, Shelton, CT 06484 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, 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, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 
— as to applicant's entitlement to apply for and be granted 

a patent (Rule 4.17(H)) 
— as to the applicant's entitlement to claim the priority of 

the earlier application (Rule 4.17(iii)) 

Published: 
— with international search report (Art. 21(3)) 

(54) Title: SPIRAL WOUND MEMBRANE ELEMENT PRODUCT WATER TUBE WITH EXTERNAL FLOW GROOVES 

00 m o\ 
i> 
© 
cl 
T-H o 
CJ 

FIG. 3 FIG. 4 

(57) Abstract: The disclosed product water tube (70) is for use with a spiral wound filter element having a filter membrane. The 
product water tube has a tube wall with a plurality of apertures (48) formed therein to allow permeate from the filter membrane to 
pass through the tube wall and into a center portion of the tube. The tube wall has an outer surface having a pattern of ridges (72) 
and channels (74) that conduct the permeate across the outer surface of the tube to the apertures. 


