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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
20 January 2022 (20.01.2022)

(10) International Publication Number

WO 2022/015993 A1

WIPO I PCT

(51) International Patent Classification:

BO1D 3/30 (2006.01) B04B 1/18 (2006.01)
BO01D 17/02 (2006.01) B04B 11/02 (2006.01)
BO1D 17/04 (2006.01) CO2F 1/28 (2006.01)
BO1D 45/12 (2006.01)

(21) International Application Number:
PCT/US2021/041844

(22) International Filing Date:
15 July 2021 (15.07.2021)

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

63/053,442 17 July 2020 (17.07.2020) UsS

(71) Applicant: AWE TECHNOLOGIES, LLC [US/US]; 261
‘W. Main Street, Bay Shore, New York 11706-8319 (US).

(72) Inventor: SINHA, Dipen N.; 25 Admirals Drive E., Bay
Shore, New York 11706 (US).

(74) Agent: FREUND, Samuel M. et al.; 2026 Caribou Drive,
Ste. 201, Fort Collins, Colorado 80525 (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, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, IT, JO, JP, KE, KG, KH, KN,
KP, KR, KW,KZ,LA,LC,LK, LR, LS, 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,
SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, 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, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: HYBRID ACOUSTIC, CENTRIFUGAL OIL/WATER SEPARATION

144

P

3

RS
N

Bt

e

{

)|

G 7

wo 2022/015993 A1 | ALK 000 TR 0 OO

(57) Abstract: Apparatus and method for separating oil from water in produced oil without requiring large separation tanks in which
the fluid is heated, using a simple, energy efficient separation process, are described. Centrifugal forces, by themselves, are not effective
for completely separating a two-component fluid, especially when the densities of the fluids are similar, such as for heavy oil. By
combining both primary and secondary acoustic forces, and taking advantage of centrifugal forces from fluid flow, such that acoustic
radiation forces initiate the process of droplet accumulation, and contribute to droplet coalescence, centrifugal separation is enhanced.
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