


Faced to the difficulties to calibrate large flow
meters in laboratory, a new procedure of field
calibration of these flow meters became a
necessity.

Initially, we searched for new equipments to
this type of calibration, but there was a
problem because no one of these equipments
were standardized. In partnership with IPT we
chose to develop a new methodology of
calibration with Pitot Tube, using available
eletronical resources and basing on
International standards (BSI 1042 and I1SO
GUM Guide).
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This metohodology can be applied to
microprocessed flow meters (differential
pressure, eletromagnetic, ultrasonic and other
types) in pipe lines from 250mm to bigger.

This calibration consists in the direct
comparison between the flow read in flow
meter and the calculated value obtained by
the Pitot Tube in other section of the pipe line.
This comparison is made as always as
possible in three distinct flows determined by
the annual flow histogram.

Bellow, the innovations of this methodology:
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USING TWO ORTHOGONAL VELOCITY
PROFILES

This process corrects small distortions in the
velocity profile improving the quality of the
test and of the reliability of flow results.




LOG-LINEAR DISTRIBUTION ALONG THE
PIPE DIAMETER
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S — distribution we
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0 1 403 407 0,00 0,00 0,00 determ | ne the
1 0,981 395 399 2,52 2,52 2,52
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USING STATISTIC TOOLS IN DATA
ACQUIRING

Mapeamento com tubo de Pitot

Dados do Primario
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medigdo
(s}

Valer Indic.
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0.0
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This permits us

CONCLUIDO

OF PiL Keal
Do
(mmH20)

DESVPAD
Do
(mmH20)

Map ram ewto com tubo de Pitot

OF Pil Cole
D1
(mmHZ0)

Dados do Palrio Primdric

DESVPAD
D1
[(mmH20)

Tem po
medicio
(s)

Valor Indic

D

DESVFPAD

D

Vebodade

DESVPAD

(mis)

[(mmH20])

Datahora

to analyze the

guality of the

collected data

permitting a

repetition of

dubious points.
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INTRODUCTION OF CONCEPTS OF
UNCERTAINTIES (ISO/GUM) IN THE
MEASURING SYSTEM

e SRR The use of these
e — — e — concepts helps us to
pomr e | U VUNEE e LY - |t HEZ mgke a quantitative
A e e e e e e evaluation of the
SRR | e | | | ame e | e €XPanded combined
T e uncertainty involved
e in the flow
e e T [ e e (€tErmination and
“?:2‘?& ;::3;%:::::::3‘3?:-':'3::::::%3&3:::::%:::?5%:: COnsequently

increases the
reliability of the
results.
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USING HART ON LINE ACQUIRING
DIGITAL SYSTEM

00000000
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ID6 | ID5 ID4

With this system we can
correct eventual problems
ocurred during the data
acquiring exactly when the
problem happens, with no
necessity of returning to the
local to remake the test
afterwards.




MORE RELIABLE RESULTS
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12 0,000 4 -] 000 0.00 000 |
Average Flow (m3/s) K Factor (m3/s/mH201/2) |
value | unceriainty value | unc ertainty
0458 | 0,010 [ 2.2% 03258 | 00073 | 22% |
Vilocity (s}
wEE (e Cemier o webncily .‘"’“‘i’ P 4 W 2 FWi_3 P4 A
Average 3,51 3,49 415 0,06 0,0183 0,651 0,542 0,859 0,824
12 half 3,53 3,56 av:::ge 0,847 |FVHaverage| 0,842 0.085
2 half 3,49 3,42




It IS Important to emphasize that to have a
reliable flow measuring system it is necessary
that this system be submitted to periodic
calibrations.

In the implantation of standards and quality
systems, it Is observed the necessity of
periodic calibrations to guarantee que quality.
Thus, today the flow meter calibration is not
only a way to check how the flow meter is
measuring but it is an exigence of the quality

systems.
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With large flow meters up to 2,500mm we
have problems that don’t permit their removal
from the pipe line to make the calibration In
aboratory, what would be ideal.

nstead of its involved uncertainties are
around 3.5%, the field calibration using Pitot
Tubes is still a very good option of flow meter
calibration.
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RENATO DE SOUSA AVILA

e-mail; renatosavila@sabesp.com.br

Phone: 55-011-3388-9592
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