6/107297 A1 I} AT 0 00 OO

=

A conpact vibratory flowreter

characteristics of a nulti-phase flow materi al
pressure of greater than about 10

fl ow materi al

(200) for measuring flow

at a

(1DDUBHSAPONAIS SRPALVIION PUKLPSIED UNDER MTEE PAFNNTAOOBERKINGN TREATY (PCT)

an enbodi nent of the
(19) World irtelicetnal Ppgp@ity Oreahigation
( 301)nterpgtionapBgeaut wo pi ck o

he conpac

191

er
o A

}'ﬂ::"‘:'\
i

The conpact vibratory

) Iﬂ!ﬂﬂlﬂl |ﬂﬂl@gﬂlﬂIﬂlﬂﬂlﬂlﬁ!ﬂllmllll||||||I||||I||I|I|I||||I|||||||I|
i

drl(

(51) In@ekpl%HSna]?Iant'zﬁJ S?-‘é»aﬁté%lglz ) a?§1§ a? 3 Si

G@ﬁ@/s@ f00801)€

;%?) emE Ie}l Qtat(asl‘(/ ?,_DSS ogierwsspl%dlcated for every
t f dasondd

% ST} AE, AG, AL, AM,

ut 2.5 A helr“?ht to-bore ratIOA’[(H}’,B(ABH;MBRﬂBVBYBZCA CH, CN,

@D I“r‘i“tS'i‘aS"“F]I Hrietndl

bowed fl ow conduit geonetr

ess ¢h&aR Ao DE DB, dZaEC,
%c&%%&/dlaz(% ess Than abour:

EE, EG, ES, FI,
I IN, IS, JP, KE,

@2 IgpmberbRDABOUS AT OOHBEHENS and HhEM ¢ %mﬂ%g%;gﬁg Ly M

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant (for all designated States except US): MICRO
MOTION, INC. [US/US]; 7070 Winchester Circle, Boul-
der, Colorado 80301 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PANKRATZ, An-
thony, William [US/US]; 7614 Moore Court, Arvada, CO
80005 (US). BELL, Mark, James [US/US]; 15710 W.
66th Place, Arvada, Colorado 80007 (US). PATTEN, An-
drew, Timothy [US/US]; 123 Green Meadow Lane, Boul-
der, Colorado 80302 (US).

(74) Agents: JANSEN, Gregg, L. et al.; SETTER OLLILA
LLC, 2060 Broadway, Suite 300, Boulder, Colorado 80302
(US).

PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
YU, ZA, ZM, ZW.

(84) 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, MC, NL, PL, PT, RO,
SE, S1, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

Published:
with international search report

[Continued on next page]

(54) Title: COMPACT VIBRATORY FLOWMETER FOR MEASURING FLOW CHARACTERISTICS OF A MULTI-PHASE

FLOW MATERIAL

106
A

. 104 105

200

(57) Abstract: A compact vibratory flowmeter (200) for measuring flow characteristics of a multi-phase flow material at a flow
& material pressure of greater than about 10 pounds-per-square-inch (psi) is provided according to an embodiment of the invention.
& The compact vibratory flowmeter (200) includes one or more flow conduits (301), at least two pickoff sensors (308), and a driver
(309). The compact vibratory flowmeter (200) further includes a maximum water drive frequency in the one or more flow conduits
O (301) that is less than about 250 Hertz (Hz) and an aspect ratio (I./H) of the one or more flow conduits (301) that is greater than about
2.5. A height-to-bore ratio (H/B) of the one or more flow conduits (301) is less than about 10 and a bowed flow conduit geometry
includes end bend angles © of between about 120 degrees and about 170 degrees.
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