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THE MEASURING PRINCIPLE

[Type here]

dpéacCiu CHEEBPEBGWOYEYIV 1 ¢ %y wphpid EEWACHWPY CEELONZ WL - | | + W
+4+1 D, BavIAN2A- ,0,B0MDY/VY (242 -4/ | 5 BROVEYYWIYeaw i | ¢ aey
Website: http:// flowmeeasurementr Email: info@flowmeeasurement.ir



mailto:info@flowmeeasurement.ir
http://arprodec.ir/

“‘II

()
T\ 4

035115 § )5 il Binyas ¢ dungly ag)S
olp) Cuzin § ele alSiils

Deteztor ==+-+ Qutput signals
Upstream sensor --ww| Ultrasonic | ...,
! processor 1
1 Output sgnal :
2N b N
Fow vekcty Y !
q Meter body
Oownstwam sensar !
= % |
Y
Mounting the detector Coafigsration dlagram Transducer ~

Fig. 1-27 a Fig. 127 b UFM Main Comp:ne;t;
Fig. 1-27 ¢

4
[l _Tlm@ & =

Variable for Calculating Transit Time
Transit-time Principle For Ultrasonic Flow meter Fig. 1-27 e
Fig. 1-27 d

(Ultra sonic Flow Meters ) (#sa!# st 58 o & Butaa 5 3558 J gl

[Type here]

dpéacCiu CHEEBPEBGWOYEYIV 1 ¢ %y wphpid EEWACHWPY CEELONZ WL - | | + W
+4+1 D, BavIAN2A- ,0,B0MDY/VY (242 -4/ | 5 BROVEYYWIYeaw i | ¢ aey
Website: http:// flowmeeasurementr Email: info@flowmeeasurement.ir



mailto:info@flowmeeasurement.ir
http://arprodec.ir/

“‘Il
v
C I\ 4 I CYAAV %oov ! %l hwi

035115 § )5 il Binyas ¢ dungly ag)S
olp) Cuzin § ele alSiils

A/B  SensorA /B transmitter and receiver

Co Sound velocity of product

GK Meter k-factor

L Length of measuring beam

taz, tay  Tansit time of ulitrasonic waves from sensor
AtosensorBand Bto A

Vi, Va5 Propagation rate of ultrasonic waves between
sensorAtoBandBto A

Vo Mean velocity of flowing liquid

0 Angle between pipe axis and measuring beam
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Features & Benefits

High accuracy

Compliance with OIML

Viscosity independent

No moving parts, no wear
Maintenance-free

High dynamic range

Multiple parameter outputs

No periodical calibrations needed
Negligible pressure loss

Bi-directional flow measurement
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5 Definitions, Abbreviations and Symbols

5.1 acoustic path: The path that the acoustic signals fol-
low as they propagate through the measurement section
between the transducer elements.

5.2 axial flow velocity: The component of liquid flow
velocity at a point in the measurement section that is parallel
to the measurement section’s axis and in the direction of the
flow being measured.

5.3 flow-conditioning element: A device for reducing
swirl and velocity distortions.

5.4 meter run: The section of piping which includes the
upstream flow-conditioning section, the flow meter and the
downstream flow section.

5.5 pulse scaling factor: A coefficient entered in the
SPU by the manufacturer or user, which defines the relation-
ship between a pulse output and a volumetric quantity.
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UFS-V, Ultrasonic Flow Sensor

Stainless steel, fully welded design which contains 5 pairs of
transducers transferring signals to the flow converter. In
addition, a body temperature sensor is integrated to
compensate for body expansion.

UFC-V, Ultrasonic Flow Converter

For each independent measuring path, the flow converter
determines the time of flight, relative flow rate per path and
more, based on the received raw data from the flow sensor
and transfers this information via an RS4B3 information
string to the flow processor.

UFP-V, Ultrasonic Flow Processor
The flow processor determines the gross flow based on the
infermation received from the flow converter. Using
measured pressure, temperature, and optional density, the
UFP also calculates the standard flow. The results and
diagnostics are shown on-screen or fed further to the
supervisory system.

®

® Two versions are available of the processor:
* 3 panel-mounted version complete with HMI, and
* acompact housing for part of a system build.

@ Body temperature ® Density (optional]

® @ Signals from transducer ) Viscosity [optional)
: @ Temperature 7 Modbus
@ Pressure ® To supervisory
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UFC Card Parameters Label
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Testing done with T22 Transducers

Transformer module Piezoelectnic crystal module

Transducer module retainer Holder

DARIEL EMERSON
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A)- Gross Volume = (Pulse/K.F)* M.F

B)- K.F=Pulse/Unit Volume
C)- GSV= Gross Vol.* CTL *CPL

D)- NSV= GSV- (BS&W Vol)
Meter batch Volume calculation Formula
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Ultrasonic Meter Run Schematic
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. Block valveif equired
.~ Differential pressure devicew=if required
. Strainer and/or aireliminator=f required

Flow conditioning element

. Ultrasonic flow meter
.+ Straight pipe

Pressure measurement device

0 ©
;%@@0®®
okl

T From
@ prover  prover

8. Temperature measurement device

9. Temperature test well

10, Positive shutoff double block-andebleed valve
11, Control valvew=if required

12, Check valve==if required

13. Densitometer~—f required
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Pb>2Ap+1.25p,

Pb = minimum backpressure, pounds per square in.
gauge (PSIG),

_lg
Il

pressure drop across the meter,

pe = equilibrium vapor pressure, pounds per square
in, absolute (PSIA).

CEAICWHACU yEwbu
MACAWVREC & dhiadtzA AWy ¥hzwCy
6 WeCEAAT MWL L& § & €QKw
Ua Y% a wpipeAttaightehejivaye 4t a° ppi ¢ - v A
C

[Type here]
dpéacCiu CHEEBPEBGWOYEYIV 1 ¢ %y wphpid EEWACHWPY CEELONZ WL - | | + W
+4+1 D, BavIAN2A- ,0,B0MDY/VY (242 -4/ | 5 BROVEYYWIYeaw i | ¢ aey
Website: http:// flowmeeasurementr Email: info@flowmeeasurement.ir



mailto:info@flowmeeasurement.ir
http://arprodec.ir/

Q“

T\ 4

035715 g )5 (il Fisyas ¢ fagly ag)s
olp) Cuzin § ele alSiils

(Transit Time $ ¢ %% A OGwuA&8dEe.-v Cpe{u U
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A Zero calibration Test

A Flow Calibration Test :as

A (Normal & linearity proving test and vos and
velocity check)

A Field check ecuracy
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Q" Prover loop selection & Meter
e S Performance check

Table B-2—Suggested Prover Volume For £ 0.027%
Uncertainty of Meter Factor

Prover Volume vs. Meter Size
SRuns 8 Runs 10 Run
0.05% 0.09% 0.12%
Meter Size (in.) Prover Size (bbl)

- 33 15 10
6 7 34 22
8 130 60 40
10 203 04 62
12 203 135 89
|4 399 [84 12]
16 521 241 |58
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