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Laboratory
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Resu lts

Traceability

CERTIFICATE NUMBER I FCRIMFUC/2019/1226

SUMMARY

ULTRASONIC FLOWMETER

of Liquid flow in cosediSO 4185-1980: "Measurements
conduits using weighing melhod"

Water Flow Laboratory (WFL)

l-he results of calibration is given in Table 1, the calibration
chart is given in Fig- 2 and summary of result in Section 3

All the instruments /Reference flow meters used are
t aceable to national standards through reference standards
€Lnd their calibrations are valid
IIABL symbol on this cenificate implies tfaceability of
calibfation data reported (Note 1, clause 5.6.2 1.1 of ISO
17O25:2OO5).
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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 Calibfation Setup. The line was flooded

and entrapped air cleared using circuit air bleeds. Constant Head Tank / Direct pumping

was the 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 triggered

by a photo switch-timer blade arrangement attached to the diverler' The temperature of
water was detefmined using on-line RTD'S and density using an on-line Densitymeter.

The actual flow rate and percentage error with respect to flowrate obtained from current

output were then computed. This procedure was repeated for the other flow rates also

2. Specification of

Instrument

Weighing System
Timer

Reference Instruments used

Range

2000
'1000

'1000

3000
4-20

unit

kg

sec
sec
kg/m^3
mA

Unceftainty
'1.00E-01 kg

9.18E-04 sec
6.28E-03 sec

2.20E-02 kglm^3
1.02E-02 mA

Calibration Due

30.12.2020
23.O5.2020
04.o4.2021
06.09.2020
27.04.2020

Diverter System
Densitymeter
Data Acquisition Sysytem

Fig 1. Schemaiic of calibration Set-up
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Table.l
FLOW ELEIlIENT
stzE
MODEL NO
F RANGE
CALIBRATING FLUID
DATE OFCALIBRATIOI\

ULTRASONIC FLOIIIIMETER
2'NB
WFUBO2LOOOl
10 lps

31 12 2019

3. RESULT- -L- 
The results are tabulated in Table 1 and shown raphically in flg 2

ii. fni eip"nOeO uni"rtainty in flowrati iiking int aicount ine uicedainty of curve fit equation in Fig

ic 6cfin.ta.l rd hA haftcr thrn 0.037 los

at a level of confidance of approximately 95 %

2,

-0,458

-0.594

0.279

0.951

0.037

0.090
0.063
-0.881

-0.959
-1.409

-0.796

0.068

0 968

0 952

2 065

2 077
2 96s

2 966

1020
4 995
5 980

6 935
7 570
I980
9 980

697

o 972
0 959
2 059

2 457
2 964
2.963
4 017

5 039
6 038

703"4'

7 933

9 028

9 973

7 015

3 501

3 451

7 413

7 407

10 670

1066E
14 463
't8142
21737

28 559
32 501

35 90.1

25 253

99543
995 42

995 42

995.42
99541
995 41

995.40
995 40

995.40
995.{0
995 40

995-40
995 40

99540

105 068676 | 31 00

106 634729 | 31 01

126 999552 I 31 02

99 225856 | 31 03

177.051054 J 31 05

168 499189 | 31 07

107_102694 | 3112
1A2257102 | 3114
a2148241 | 31 t5

63 443989 I 31 15

83141811 | 31 16

69 483035 | J1 17

6A741462 | 3117
73 619781 | 31 18

43 80
145 40

247 05

507 10

71010
1231 90

175 2A

603 05

1 115 45

229 7

673 40
1329 35

394 70
713

145 40

247 05

507 10

71010
1231 90

172440
603 05

1115.45
160865
673.40
'1329.25

195310
1076 40
122610

B

T

I

Pressur€ at he uPslream of the bsl mele'

Initialmass ofI1e weigh tald
Frrialmass of lhe wergh lank

Buoyarcycorectron tactor = I 00106

onLine temperatue ol water

Ime oi col ection of water

DercrtyofwaEr at line temPeratute

e ab ont Lo he Gds ned ond e € brabd d F.Rl
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CALIBMTION CURVE OF ULTRASONIC FLOWMETER
MoDEL NO :WFUBO2L0001
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Water lFtou La\oratory

Date of

't 6.12.20,19

CERTIFICATE NUIlIBER : FCRIMFUC/2019/'1 227

J C .201912133

SUMMARY

13.01.2020

': i. l-: 'Test Meter

Standards
Referred

Laboratory

Calibration
Results

Traceability

ULTRASONIC FLOWT,4ETER

ISO 4185-1980: "Measurements
conduits using weighing method"

Prepared by

,.M
^'Fathima K A

Water Flow Laboratory (WFL)

lhe results of calibration is given in Table 1, the calibratron
chart is given in Fig. 2 and summary of result in Section 3.

All the instruments /Reference flow meters used are
traceable to national slandards through reference standards
and their calibrations are valid
NABL symbol on this certificate implies traceability of
calibration data reDorted (Note 1. clause 5.6.2 'l 1 of ISO
17 O25:2005).

in closed

CITRTIFICATE OF CALIBRATION

,OF ONE ULTRASONIC FLOWMETER
of size 4" NB from

M/s. KRISTNAM TECHNOLOGY

Date of
Calibration

24.12.2019
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Uncedainty

2.90E+00 kg

9.02E-03 sec
8.10E-03 sec
2.60E-02 kg/m^3
1.02E-O2 mA
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Calibration Due

02.12.2020
21.05.2020
11.O8.2020
06.09 2020
27 .04.2020

ULR-CC23951 9400001 571 F

CERTIFICATE NUMBER I FCRI lWFLI CI 2OI9 / L227

1. Method of Calibration

The meter to be calibrated was installed in a standard test line of water flow

laboratory as shown in flgure 1, Schematic of Calibration Setup. The line was flooded

and entrapped air cleared using circuit air bleeds. Constant Head Tank / Direct pumping

was the 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 fl 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 triggered

by a photo switch-timer blade arrangement attached to the diverter' The temperature of

water was determined using on-line RTD'S and density using an on-line Densitymeter'

The actual flow rate and percentage error with respect to flowrate obtained from current

output were then computed This procedure was repeated for the other flow rates also

2. Specification of

lns ment
Weighing System
Timer

Reference Instruments used

Diverter System

Densitymeter
Data Acquisition Sysytem

Range
20000
1000
1000
3000
4-20

unit

Kg

sec
kg/m^3
mA

Fig 1 Schematic of Calibration Sefup
\,
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Table. 1

FLOW ELEMENT
stzE
I\,IODEL NO

CALIBRATING FLUID
DATE OF CALIBRATIOI

ULTRASONIC FLOWII/IETER
,{" NB
wFUBO4L0001
100 lps

24 12 2Q19

s
Kg

T

deg C

aa
m3/h

aa Qi

1

2

3

5

6

T

I
9

10

II
12

13

15

16

17

18

19

2A

21

22

23

200
2AA
2AO

200
200
200
200
200
200
204
2Aa
2AA
240
240
200
200
200
200
200
200
200
2AA
2oa

6190
7492
8466

10456

4424

105S2

5118

11244
4464

10326

11224

4536

9848

5580

10520

5488

1Q222

14780

10238

13886

16244

10334

13434

7492
8468
12354

13678

10582

16802

11244
17420
14326
15442
16880

9848

14444
10520

15446

10222

14790
14322
13886

16244

18S08

13/34
16880

143 575845
107 797590
63 052990

50 943375

155 156959

156 676221

103 541969

104 328027

98 983806
06 444734
95 471467

100 489380
94 532697

106 566138
106 349531

143 222742

137 999059

134 245736
138 596735

116 269953

126 195264

231 109779
256 326492

29 96
29 96

30 06

29 97

3014
3014
3019
3019
30 23
30 23

30 29

30 29

30 33

30 33

30 38

30 38

3Q 42

3A 42

304€
3046
3049

996 17

996 17

996 r4
996 17

995 84

995 84

995 82

995 82

995 77

995 77

995 71

995 71

99s 68

995.60

995 64

995 64

995 60
995 60
995 57

995 57

995 53

99553
995 50

32 806
32 754

223 041

226 646
143 722

143 6€8
214113
214 234
214 331

214144
214 255
191323
191 286
167 7U
167 656
119 640
i19 557
95 476
95 278

73412
73 550
48 557
48 668

9 113

9 098
61 967

63 557

39 923

39 906

59476
59 509
59 536
59 497
59 515

53 145

53 135

46 607
46 571

33 233
33 210
26 521

26 466
20 392
20 431

13 488
13 519

9 057
9 048
61 67e

63 603
39 692
39 659
59 277

59 331

59 653

59 325
59 331

53 003
53 240
46 711
46 494
33 072
32 997

26 337

26 549

20 254

20 474
13 384

13 552

-0,613

-0 554
-0,466

0.072
-0.578

-0 623
-0 334
.0.300

0.196
-0 289

-0.310

-0.268

0.198

o,224
-0 t66
-0.485

-0 642
-0 695

0.313
-0 678

o217
-0.771

0 245

0 542
0.091

B

T

t

Prcsslre al lhe upst€am ot lhe l€st meler
Initial mass of the wightank
Frnalmass of thereighiank
Buoyancy conect on hclor = 1 00106

OnliE tempeEtu@ of waler
-l-ime 

of @llecUon of water

Derrsiry ol water al lirE lemperatlre

oi

(w: wrr r 0010r x 1000

{9+:L,roo

3. RESULT
i The results are tabulated in Table 1 and shown graphically in fig. 2
ii The expanded uncedainty in flowrate, taking into account lhe uncedainty of curve fit equation in Fig 2,

coveragefactork=2

l.'.. ,'/
c$non

is estimated to be better than 0.210 lDs
iii The expanded uncertainty quoted are standard unceriainty multiplied by a

at a level of confidance of approximately 95 o/o

::lj!.j}I, FvSl lriPl . - :4 r.p
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CALIBMTION CURVE OF ULTMSONIC FLOWMETER

MODEL NO:WFUBO4L0001
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Water lFtow La\ordton

Date of
|sSUe

13.01.2020

CERTIFICATE NUMBER I FCRIMFUC/20'19/1228

SUMMARY

Water Flow Laboratory (WFL)

The results of calibration is given in Table 1, the calibration
cha( is given in Fig. 2 and summary of result in Section 3.

All the instruments /Reference flow meters used are
traceable to national standards through reference standards
and their calibrations are valid.
NABL symbol on this ce|-tificate implies traceability of
calibration data reported (Note 1, clause 5 6 2.1.1 of ISO
17O25:2OO5).

cc-2395

ULTRASONIC FLOW METER

lS;O 4185-1980: "Measurements of Liquid flow in closed
conduits using weighing method"

Date of
Rece

15.'12.2019

J C . 2019/2133

Test Meter

Standards
Referred

Laboratory

Calibration
Results

Traceability

Date ot
Calibration

,13.12.20'19

*'M
Fathima K A
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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 the 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 lhe weighing
system and diverted back at the end of test.

The time of collection was determined by a high precision timer, which was triggered
by a photo switchlimer blade arrangement attached to the diverter. The temperature of
water was determined using on-line RTD'S and density using an on-line Densitymeter.
The actual flow rate and percentage error with respect to flowrate obtained from current
output were then comouted. This orocedure was reoeated for the other flow rates also.

2. Specification of Reference Instruments used

lnstrument Range

Weighing System 20000
Timer 1000

Diverter System 1000

Densitymeter 3000
Data Acquisition Sysytem 4-2O

untt

Kg

Unceftainty
2.90E+00 kS

9.02E-03 sec
8.10E-03 sec
2.60E-02 kg/m^3
1.O2E-02 mA

Calibration Due

02.12.2020
21.05.2020
11.O8.2020
06 09.2020
27.04.2020

sec
kg/m^3
mA

Fig 1 Schematic of Calibration Set-up

*h.llMFd,".""""-eG;;;b;i'dd"ae*dbyNABLfu*bpEsded|s6edtreb€abo|yb(
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Table. 1

FLOW ELEIMENT
stzE
MODEL NO

CALIB ING FLUID
DATE OF CALIBRATION

ULTRASONIC FLOW METER
6" NB
WFUBO6LOOOl
100 lps
WATER
'13122019

sl
kg Kg

t T

deg C

aa Oa Qi

1

2

3

5

6
7

6

I
10

'12

13

15

17

18

19

20
21

22
23

200
200
204
200
200
200
2AO

200
200
204
200
240
240
240
200
200
204
200
200
240
200
2AO

200

1368

10000

2942
9566

1910

8232
2044
7164
9548
1424
7196

11236

2538
9152
5080

11028

2476

E690

2058

8338
364,1

7064
4042

10000

9568
16134
8234

14512
7166
13534

15976
7198
11235
15140

9156
19006

11030

16664

6690
15112

6340
14292
7064
11062
10430

96104514

E2 929516
81 965097
01730767
90130024
89 580094
a5 424€r''7

107 643292
162126585
135511713
417 985691

404 296772
67116319
99 990047
114073711
111 849814
1227E7070
'126 969125
206 367380
195 756422

171 311927
200.176605
124 719492

29 58

29 5E

29 59

29 59
29 62
29 65
29 A7

2968
29 7A

2971
29 76
29 79

29 E2

29 84

293r''
29 35

29 85

29 85

29 86
29 E7

29 6E

29 89
29 90

996 56

996_56

996 55

996 5s
996 54
996 5.4

996 53
996 53

996 52

996 52

996 51

996 51

996 49

996 49

996 62
99662
996 48
996 48

996 4€

9964E
996 4E

996 47
99647

324 808

324 606
294 574
290 582
253 741
253 522
214 139

214 AO5

143 363
143 416
34 972
34 921

356 606

356 406

182 224
182 209
183 026
142 922
110 091

109 998
72 199

72 232
179 402

90 224

90 168

60 715

80717
70 484
7A 423
59 4E3

59 446
39 829
39 838
9714
9 700

99 057
99 0018

50 6r7
50 613
50 6{05
50 0117

30 5808
30 5551

20 0553
20 0644
49 0561

90 79

9A 74

81 20
81 22
70 62
7A A7

59 86

59 84

40 03

40 05
970
965

99 765

99 75

50 850
50 890

51 16

51 07

30 75

30 71

2015
20 09
50 01

0.627

0.634
0.603
0.623
0.187
0.635
0 632
0,668
0.499
0.539
-0.158
-0.519

0.114

0.461

0.546
0.658
0.508
0,553
0 507

o.472

0.124
0.317

0.637
o.o42

Lineaity(%)

{W2 W,)x 100106 r 1000
B

T

I

P€ssu€ at lhe upslream of the test

ln iralmass of $e @Eh lank

Fimlmass of the wergh lank

Buoyancyconeclioniaclor = 1 00106

Online lemperalure of water

Tme of colleclion otwaler
Dens ty ot water at line lempe€tue

19a!q3L*roo

3. RESULT
i The .esulls are tabulated In Table 1 and shown gEphically in flg 2
ii The expanded uncertainty in flowrate, taking into account the uncertainty of curve fit equation in Fig 2,

is estimated to be better lhan 0,119 lDs
iii. The expanded uncertainty quoted are standard uncertainty multrplied by a coverage factor k = 2

at a level of confidance of approximately 95 %.
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