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Flow meters
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Results

Traceability

Calibrated by

\\__‘__L___L....—-

Sy
Manikandan S
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SUMMARY

ELNBAR - Multiparameter Measurement Sensor (refer section. 1 for details)

ISO TR 6817 Measurement of conductive liquid flow in closed conduits —
Method using Electromagnetic flow meters.

Large Water Flow Laboratory (LWFL)

The result of calibration is given in Table 1 and summary of result in Section
4

All the Instruments / Reference flow meters used are traceable to national
standards through reference standards and their calibrations are valid.

Prepared by Checked & Approved
Signatory by
'S~
Ashig Rahiman N Manikandan S
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1. Specification of Flow meter Calibrated.

FLOW ELEMENT : ELNBAR - Multiparameter Measurement Sensor
SKE 1200 mm NB

MAKE - Electronet Equipments Pvi Ltd

MODEL NO - Insertion EMF Meter

SERIAL NO - ELNBAR-M-2324-159

CALIBRATED FLOW RANGE : 10000 m'h

METER FACTOR 1

DATE OF CALIBRATION -10.07.2024

2. Specification of Reference Instruments used

REFERANCE METER RANGE UNCERTAINITY CALIB DUE DATE !
- I
EMF 1(24™) 5000 m*/h 0.25% 21/12/2024
EMF 4 (24™) 5000 m*/h 0.22% 22/12/2024
l RTD | 60 °C 0.070 *C 17/04/2025
i .
DAS 4-20 mA 0.010 mA 01/04/2025
I
| Pressure transmitter 0-10 bar 0.034 mbar 31/10/2024
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3. Method of Calibration

The meter to be calibrated was installed in the test line of large water flow
laboratory  The line was flooded and enlrapped air cleared using circuit air bleeds.
Combinations of pumps were used for attaining the required flow rate. The flow rate
was adjusted using the downstream control valve. When flow conditions had
stabilized, the actual flow rate was measured using reference flow meters (EMF). A
high precision Data acquisition module was used to acquire and average the flow rate
indicated by the reference flow meters. Temperature of water was determined using
on line RTD's and line pressure was monitored using a precision pressure transmitter
Current output from the test flow meter was also averaged and recorded through
DAS. Percentage error of the test meter with respect to reference meter is recorded at

different flow rates

4. Result

1. The results are tabulated in Table 1.
i The expanded uncertainty in the measurement flow rale is estimated to be
better than 0.45%
i The expanded uncertainty quoted are standard uncertainty multiplied by a
coverage factor k = 2.87 at a level of confidence of approximately 95 %.
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5. Table-1 Calibration Result

FLOW ELEMENT : ELNBAR - Multiparameter Measurement Sensor
SEZE 1200 mm NB
MAKE Electronet Equpments Pv Lid
MODEL NO nserton EMF Meter
SERAL NO ELNBAR-M-2324-159
CALERATED FLOW RANGE : 10000 m’/
METER FACTOR 1
DATE OF CALERATION 1007 2024
S Puwp T p Qa Va c Qc Vi %Dev.
N == oegC .r.;"r: m'h m's m& mh | ms inGs
(522 2820 6573 2038712 0500 5345 205867 051 - 0.086
2 0SS0 2BZ ¥HETI 2028165 0437 5290 1969 59 D48 0240
I 050 BZ O WBETI | 2025005 0457 | 5355 2058 83 051 0.163
£ 0577 2225 9HET3 | 5043255 1238 | 725 497130 122 0315
5 0577 #ZE 5673 5045083 1237 7281 5009 47 123 . D146
5 0577 2825 996573 5040364 123 | 1287 5018 63 13 0091
7T Q5TT 2825 EST3 | 5043226 1288 | 733 5096 50 125 0.198
g 0577 25 96573 | 5051775 1239 7.357 512551 126 0.304
¢ 0ST? 2825 9HETI 3013063 0739 | 5980 2992 55 073 - D.084
10 0572 225 WEST3 | 3011318 0738 | 5544 2963 12 073 {179
11 (572 B2 WEETI 007070 0737 5949 | 297576 073 0128
12 0457 23 EEsse 6500424 1585 | B240 | B47389 158 0122
3 Q5T B3I wEBAM 6505853 1585 8271 6521 02 150 0.063
11 08T 23  EES5M | 5501848 1584 | 8257 5499 54 159 0.009
2 03¢ BZE  UHETI %4 1955 288 807378 199 0256
1T 05 B2 WHEETD 12 e 1992 9254 BO21 87 197 0412
14 05k BZ  FHETD 3125324 1032 9282 B84 62 198 | D248
£ 053 B34 YHESAL 5053963 2220 10005 | 916851 225 | 0.459
16 0B5E B3 UHEAL H052654 2222 10006 | 917004 225 | 0440
17 085 34 w554 9051302 2227 10001 | 916240 225 0332
Fepeazbity (%) =5 0.114
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6. Sample Calculation

Qc = Flow rate oblained from current output  (m’/h)
Qa = Aclual flow rate indicated by master reference meler (m’h)
% Dev in Oc - (Qec - Qa) x 100 o

QawrFS

For SI.No.3 in Table 1

Pu = 0590 bar

! = 2822 deg C
p = 996673 kg/m’
Qa = 2029005 m’/h
c = 5.355 mA
Qc = C -4 x Qmax m’/h

16
Qc = 2088831 m’/h

a) Percentage deviation in indicated flow rate

% Devin Qi = 2068831 - 2029005 ) x 100
24429.000

= 0.163 %
b) Calculation of repeatablity

The repealtability was determined for the operating range (Table 1 SI.No.4 to B)

% Repeatability = On
Jn
n = 5
Tnn = 0 255 %
% Repeatability = _0285
J5
= 114 %
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7. Calibration Chart

FLOWELEMENT - ELNBAR - Multiparameter Measurement Sensor
SWE 1200 mm NB
MAKE Electronst Equipments Py Lt
MODE L NO Inserion EMF Meter
SERWL NO ELNBAR-M-2324-159
CALIBRATED FLOW RANGE © 10000 m’m
METER FACTOR 1
DATE OF CALIBRATION 10 07 2024
Calibration Curve of Electromagnetic Flow Meter
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