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All the instruments/Reference flow meters used are traceable to national standards through reference standards and their €librations are valid.
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1. Method of Calibration
The meter to be calibrated was installed in a standard test line of water flow laboratory

as shown in figure 1, Schematic of Calibration Setup. The line was flooded and entrapped
air cleared using circuit air bleeds. Constant Head Tank / Direct pumping was thr: flow
source for the calibration. Flow rate was adjusted using the downstream control valve.
When flow conditions had stabilised, the flow rate was determined by collecting water for a
measured time interval in the weighing system. The method used was flying-start-and-finish
technique where the flow was diverted in to the weighing system and diverted back at the
end of test.

The time of collection was determined by a high precision timer which was trrggered by
a photo switch-timer blade arrangement attached to the dtverter Differentral pressuf e was
measured using high precision differential pressure transmitter, where output is avqraged
using high speed data acquisition system. Water temperature and water pressure were also
recorded. The actual flowrate, theoretical flowrate, coefficient of discharge, and Reynolds
number were then calculated. This procedure was repeated for the other flow rates als;o.

2. Specification of Reference Instruments used

lnstrument
Weighing System
Timer
Diverter System
Densitymeter
Data Acquisition System
DP Transmitter
DP Transmitter

Range

20000
1 000
1 000
1 500
4-20
2000

500

unit
kg

SCC

5CL

kg/mn3
mA

moar

mDar

Unceftainty
2.90E+00 kg

9.02E-03 sec

8.10E-03 sec

2.60E-02 kg/m^3
'1.02E-02 mA

4.00E-04 mbar

2.53E-01 mbar

Certificate No:

cc-2395
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#

Calibratircn Due

02.12.it020
29.05 it021
20 08.it021

06 09 i1020
29.05 it021
15 01 it021
12 121a)ZA

.:t

DIRECTON OF FLCW

l;*l
1 TANK

f.;
Fig 1. Schematic of Caiibration Set-up

All the instruments/Referen@ flow meters used are tra@able to national standards through reference standards and their €librations are valid.
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Table. 1

Flow Element
Size
Tag. No.
Probe Size

B
I

p

dP

D

Q1

K

ReD

APT
20" NB
OlGDPOl BPOOl

SPB-2NB

Pressure al the upstream ot the les1 meler
lnrtial mass of lhe weigh tank
Final mass of tb6 waigh tank
Buoyancy cotrection factor = 1 Oo1 Oo

Time of collection ot wat6r
Densily of waler at line temperature
Differeniial pressure across lhe meter.
Dynarnic viscosity of meCium of calibralon.
Diameler oi cond$il(m)
Area of cross-section of conduil im':)
Theo,ebcal flow rare of the dP me{el
Actuai flowrate determined by gravimetrc method
Velocity of {lo!v.
Flow Coefficieni.
Reynolds number bas6d on conduit diamobr

Sensor Material
Pipe lD
Medium of Calibration
Date of calibration

SS31 6

500.00 mm
Water
03.09.2020

Ret)

Velocrly V

(Wr-W1)x 1.OO106x3600

01

IY II

-:" mls
A x 3600

3. RESULT
i. The results zlre tabulated in Table 1 and shown graphically in fig. 2.

ii.TheexpandoduncertaintyinK,takingintoaccountlhe uncertaintyof curvefitequationinFig.2,isestimatedtobe
better than 0.22 o/o

iii. 
-Ihe 

expanded uncertainty quoted are standard uncertainty multiplied by a coverage factor k = 2 at a level of confidance of

approximately 95 %.

CfrecReI

996.600 \ 0.0572
996.590 | 0.0574
996.590 | 0.0354
996.590 L 0.0355
996.580 | 0 0210

996.580 4.0572

996.570 I 0.0441

996560 I 0031/
996 560 0.0335

996550 i 01461
996.540 0.1418
996.530 | 0.0994

996.520 I o.ro14
996.500 I 0.0903
996.480 | 0 0902

996.480 0.0758
996470 | 00756
996.470 0.0489
996.460 | 0.0489
996 460 | 0.0713
996.4s0 I 0.0712
996.450 | 0.01 59

805.499
805.327
805.1 54

804.98 1

804.29 1

804.1 1 9

803 775

8A3 / /5
803 603

803 430

803.4 30

803.258
803 086

802 7 43

802.571
8A2 571

802.399
802.228
802.056
802.056
801 .71 3

801.713

1 528.891

1529.641
1202.108
1 203.660
925.388
1342.623
1 340.566
1 172 236
1 168 4?6

2445.123
24a8.597
2414.418
2038.317
1 9 1 8.339
1 917.601

17 58.472

17 57 .722

1412.964
14.1 1 .658

1704.357

1704.024
805.664

0.63840
0.63759
0.63805
0.63797
0.63771

0.6378 1

0 63749

0 63768

0 63750

0 63882

0.63874

0 63805
0.639?2
0.6 3749

0.63759
0.63780
0.63837
0.63806
0.637 47

0.63738
0.63770
0.63802

Z. IOJ

2.164
1 .701

1.703

1 .309

1 899

1 897

1 658

'65-1
3 459

3 407

2 850

2 8BA

2 i',4
2 713
2 488
2.487

1 999

1.997

2.411
2.411
1.140

1 338042

1338972
1Q52492

1054077

811013

i1tt01!
1 1 /'5 /'08

r c?8068
',:))4.4.
2145305

21 1323 i
T /6 r'r 56

1 /89094

1684151

1544394

1544051

1241468
1240573
1497798
1498132
70831 B

29.52
29.53
29.54
29.55
29.59
29.60
29.62
29.62
29 63

29.64

29.64
29.65
29.66
29.68
29.69
29.69
29.70
29.71

29.72
29.72
29.74

29.74

14948 | 28.916758
19190 | 23.753970
17288 | 27.807532
17184 | 32.608589
15300 I 54.559981

15080 | 30.989937

17482 | 26.878200
18170 I 27.036251
18032 I 32348751
18702 I 25.164442
19346 | 25.977662
18350 I 28.332486
19336 | 28.614448
17458 | 26.102631

17290 | 28.',]99088

16510 | 26.168708
17318 30.451585
18534 | 35.588272
17466 I 38.193779
1 8034 | 30. 1 27933
16538 | 30.202040
15196 I 40.123008

2722

9142
8044

6330

1 338

3574
'7518

9406

7580

1 690

2444

2568

3208

3612
2338

3786

2518
4630

2558

3836

2308

6258

Mean K

Repeatability ( % )

0.63795
0.029

All the instruments/Reference flbw metere used are traeable to national standards through reference standards and their calibrations are valid. \ ,/
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CALIBRATION CURVE OF APT
Tag. No.:01G0P018P001

0.67

0.65

I
I

)a

lv=6 4291 10x + 6.37 E-01 |

0.63

6.0E+05 8.0E+0s 1.0E+06 '1.2E+06 14E:+06 1.6E+06 t.8E+06 p.0E+96 2.2E406 2.4E+06

ReD
Fig.2

All th€ instrumsnts/Rstsr€nc€ flow metsrs used ar6 lrac€able to national standards through rofar€nce standards and thalr callbrallons ar€ valld,
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v meteB used are tra@able to national standards through reference standards and their €librations are valid.
way implies that the prdduct so tested or equipments_glb€ted is approved by NABL.This certificate shall noi be reprcoued except in full without wriiten approvat of FcRl.


