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Measurement of Electrically Operated Flow Fields
in Silicon Oil by Correlation Technique
Concerning Binary Tracer Images

Takaaki TSUKIJL* Ryu-ichiro OHYAMA** and Kiyoji KANEKO**
(Received January 19, 1993)

This paper presents a technique of digital image processing for measuring velocity distribu-
tion of electrically operated flow fields by means of correlation technique concerning binary
tracer images. Since the measurement technique of flow velocity is based on a particle tracing
method, the flow velocity is calculated from the average moving distance and direction of the
tracer particles through the numerical analysis of visualized images of fluid flow fields. In
addition, we apply the technique to measure and analyze the electrically operated flow fields
in silicon oil under non-uniform electric fields generated by dc high voltage. Experimental
results show that the fluid flow near the high voltage electrode accelerates with the applied
voltage due to the increased electrostatic force. The fluid flow also shows the effect that the
flow velocity near the high voltage electrode biased with negative voltage is larger than that
biased with positive one. Moreover, the correlation technique has the great advantage that it
enables us to continuously measure the velocity distribution of unsteady flow fields.
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Fig. 1 Explanatory illustration for image process-
ing of binary correlation technique.
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Fig. 2 Measurement system by image processing
of binary correlation technique.
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Fig. 3 Schematic drawing of rod-plane electrode
system.
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Fig. 4 Flow velocity vectors in case of applied
voltage +10kV.
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Fig. 5 Flow velocity vectors in case of applied
voltage —10kV.

WIIM///J//////II

SNNNERNNNNNNANNNRANNNNY

ANNNNNN

\\\

%
?
.
.
?
7
.
)
)
/

Cil tank

1 | Plane electrode

6 $-PREEREHGCRBREE
Fig. 6 Schematic drawing of needle-plane electrode
system.
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Fig. 7 Flow velocity vectors. Plane electrode is not
coated with acryl resin.
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Fig. 8 Flow velocity vectors. Plane electrode is
coated with acryl resin.
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