
FIELD CALIBRATION 
OF FLOW METERS:
A NEW APPROACH 
USING PITOT TUBES



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 ISO 
GUM Guide).



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:



USING TWO ORTHOGONAL VELOCITY 
PROFILES
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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

With this 
distribution we 
can position the 
Pitot Tube directly 
in the centre of 
the transversal 
section providing 
a better precision 
in the velocity 
profile survey to 
determine the 
average velocity.



USING STATISTIC TOOLS IN DATA 
ACQUIRING

This permits us 
to analyze the 
quality of the 
collected data 
permitting a 
repetition of 
dubious points.



INTRODUCTION OF CONCEPTS OF 
UNCERTAINTIES (ISO/GUM) IN THE 

MEASURING SYSTEM

The use of these 
concepts helps us to 
make a quantitative 
evaluation of the 
expanded combined 
uncertainty  involved 
in the flow 
determination and 
consequently 
increases the 
reliability of the 
results.



USING HART ON LINE ACQUIRING 
DIGITAL SYSTEM

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.
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MORE RELIABLE RESULTS

With the 
combination of 
all these factors 
we reach a more 
reliable result in 
the flow 
measuring with 
Pitot Tube and 
consequently a 
field calibration 
also with 
reliability.



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.



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 
laboratory, what would be ideal.

Instead 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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