AC and pulsed DC excitation

The magnetic flowmeter takes its name from the
magnetic field that must be present within the
flowtube in order to generate a flow signal.

Fifty years ago, electromagnets were first utilized for
this purpose, and were powered with AC voltage. The
AC power generated sufficient magnetic flux density
to get useful flow
signals from vacuum
tube amplifiers. With

Magnetic flux density in tube

causes, but in the end it is the result of an unstable
electrolytic voltage. This fluctuating electrolytic
voltage makes it impossible to extract the flow signal
in a stable condition. This explains why both AC and
pulsed DC type meters remain in use today.

Not so for Yokogawa. The advantages of high
frequency excitation and low frequency excitation
were carefully studied and it was clear from the
very beginning of the
Yokogawa magmeter
development that
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The constant magnetic field generated by the coils
allowed one non flow related error signal to be
eliminated. This greatly improved magmeter zero
stability and was a significant breakthrough leading
to industry acceptance of this flowmeter technology.

Due to the technologies that were first in use, the
change from AC to pulsed DC excitation caused also
a drop in the excitation current < 100 mA, coinciding
with the change in excitation frequency from the high
frequency 50/60 Hz to the low frequency of approx

6 Hz. This negatively impacted the magmeter’s
immunity to flow noise. Flow noise occurs with many
liquids and applications and has many different
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Yokogawa technology
were:

* Accomplishment of high zero stability from low
frequency pulsed DC technology

For high accuracy
* Accomplishment of high excitation current

For a strong magnetic field, the basis for a
superior signal / noise ratio

* Accomplishment of high frequency excitation

For generating stable flow signals with
a fast response time even with unstable
electrolytic voltages (flow noise) are present
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Painstaking research into material selection, signal
conditioning, and magnetic field management
eventually delivered the Yokogawa technology
breakthrough of dual frequency excitation: the
permanent side-by-side presence of two different
excitation frequencies.
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The use of specialized magnetic materials capable
of suppressing eddy currents together with special
excitation voltage conditioning enables Yokogawa
to switch a high 250 mA excitation current in a few
milliseconds.
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Providing flow data every 13 ms from the high 75 Hz
excitation frequency improves flowmeter performance
by a factor of 10 compared to standard pulsed DC type
magmeters.

With the AXF magmeter family, even an enhanced

160 Hz excitation frequency is possible, making the
non-intrusive magmeter principle attractive in the most
challenging applications.

Flowsignal from dual frequency excitation i

ADMAG

Dual Excitation For Stable Measurement In Any Application

mA Enhanced dual frequency excitation current (160Hz)

250 mA

One common application for the dual frequency
excitation technique is applications where batches are
of a short duration, for example, having filling times
below one second. For the required accuracy, it is
essential to generate flow data with response times
ranging from 10 to 20 ms.

One special but very common application is the
measurement of water
with conductivity as
low as

1 uS/cm. Low AXF: Four-wire
conductivity water .
generates so much 1 -
flow noise that : I .1
standard pulsed
DC meters do not AXR: Two-wire
work at all. For low 1 I E i
conductivity fluids =
like de-ionized water,
only dual frequency magmeters with high excitation
currents and high excitation frequencies can deliver
performance in such applications.
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Ready for two-wire technology.

The above described dual frequency excitation
concept is one of the most important building blocks
in a solution to the latest challenge in the magmeter
industry: producing a two-wire magmeter with the
same flow performance as a four-wire magmeter. The
challenge with a two-wire magmeter is obtaining a
stable flow signal even with a very small excitation
current. In this two wire concept, dual frequency
excitation has played a key role.

For further details on the AXR two-wire magmeter,
please see the additional information AXR “two-wire
technology”
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