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Figure 7.43 Ultrasonic flowmeters.
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3-1. Operating Principle.
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Figure 3-1. Operating Principle.

The principles of operation of the Magnetic
Flowmeter are based on the “Law of Electromagnetic
Induction™ which states that when a conductor moves
in a magnetic field in the direction perpendicular to the
magnetic field, an electromotive force is induced per-
pendicular to the direction of conductor movement
and to the direction of the magnetic field. The value
of the electromotive force is proportional to conductor
moving velocity and magnetic flux density. In Figure
3-1, when a conductive fluid flows at an average veloci-
ty of V (m/s) through a pipe whose inner diameter is D
(m), in which a magnetic field of uniform flux density
B (Tesla) exists, an electromotive force Es (volts) is in-

Therlefore, Esis expressed as shown below.
4. B
Bs =—"37"QW) ' 4
If B is a constant, then Es will be proportional only to

flow Q.

® Interchangeability between Detectors and
..Converters.

YEW’s magnetic flowmeters can freely be com-
bined with their converters by setting the value ob-
tained as a result of multiplying a flow velocity span by
the meter factor determined in the flowmeter calibra-
tion test (written on the flowmeter data plate) to the

duced perpendicular to the diL&c.t'mns.oLth.e,.m.a-g-n@t-ie————eonvcum.

field and to the flow.

Es =D-V-B (V) ¢))]
The flow rate Q is obtained from the following
equation. '

- 2. 3 ' ,
Q =y D%V (m?/s) 2)
From equations (1) and (2), is obtained
)
Q =75 Esms) (3)
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