A nmethod for determning an error
a vibrating flow neter
recei ving sensor signals fromthe vibrating flow neter.

inaflowrate of a fluid flow ng through
I's provided. The nethod includes the step of

Afirst flowrate

i s det er nif) edrprSh NIONL D RPEROSAON PUGNAIID UMPER| THEP AGENSEGYPERA TRALIREATY @dT) A

fluid v
and a p

i

%orliqy In eﬁecguaf

si ca
cal cul at ed base
i s then det4drhiensdiolyd BddicoionDhe cal

froperg%gﬁanl?p& 8

on t e f UId vel oc

s Tl G Ewa U R

t he 18%%}nEM0naPPJbll&WoJ ﬁﬁlﬁbe?r ror

wo 20107138117 A1 | IO 0O 0 O

2 December 2010 (02.12.2010) PCT " WO3010U/138117 A1
(51) International Patent Classification: (74) Agents: WILBERT, David, W. et al.; The Ollila Law
GO1F 1/84 (2006.01) GO1F 15/02 (2006.01) Group LLC, 2569 Park Lane, Suite 202, Lafayette, Col-
80026 .
(21) International Application Number: orado (US)
PCT/US2009/045304 (81) Designated States (unless otherwise indicated, for every
. - ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: 27 Moy 2009 (27.05.2009 AO. AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
ay 2009 (27.05.2009) CA., CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
(25) Filing Language: English EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
L. . HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(26) Publication Language: Enghsh KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(71) Applicant (for all designated States except US): MICRO MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

(72)
(73)

MOTION, INC. [US/US];
Boulder, CO 80301 (US).

7070 Winchester Circle,

Inventors; and

Inventors/Applicants (for US only): PANKRATZ, An-
thony, William [US/US]; 17550 W. 63rd Drive, Arvada,
CO 80403 (US). WEINSTEIN, Joel [US/US]; 2954
Kalmia Avenue, Apt. 40, Boulder, CO 80301 (US).

84)

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

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, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR DETERMINING A FLOW RATE ERROR IN A VIBRATING FLOW METER

213

/./
]-1‘501

v
RECEIVE SENSOR
SIGNALS

DETERMNEAFRSTRLOW | o
¥
DETERMINEAFLUD | .z
DENSITY
OETERMINEANAVERAGE | _ .o/
FLUID VELOGITY

¥
| CALCULATE FLOW/ PARAMETER |—505

DETERMINE FLOW RATE ERROR
BASED ON CALCULATED FLOW
PARAMETER

e 506

(57) Abstract: A method for determining an error
in a flow rate of a fluid flowing through a vibrat-
ing flow meter is provided. The method includes
the step of receiving sensor signals from the vi-
brating flow meter. A first flow rate is determined
using the sensor signals. A fluid density is deter-
mined. A fluid velocity is determined using the
first flow rate, the fluid density, and a physical
property of the flow meter. A tlow parameter, V/p
is calculated based on the fluid velocity and the
density. A flow rate error is then determined
based on the calculated flow parameter.
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