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Experimental Study on Flow Characteristics of ERF Between Two Parallel-Plate
Electrodes by using PIV Technique
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ABSTRACT

An  experimental investigation was performed to study the characteristics of
ER(Electro-Rheological) fluid water flow in a horizontal ‘rectangular tube with or without D.C
volatage. To determine some characteristics of the ER flow, 2D PIV(Particle Image Velocimetry)
technique is employed for velocity measurement. This research found the mean velocity distribution
with 0 kV/mm, 1.0kV/mm and 1.5kV/mm for Re = 0, 0.62, 1.29 and 2.26. When the strength of the
electric field increased, the claster of ERF are clearly strong along the test tube and the flow rate
decreased. ' ’

Nomenclature ’ u - Axial velocity.
, Uy . Mean axial velocity.

A . Cross-sectional area of the test tube. v : Radial velocity.
b : The height of the test tube.” . X: Axial length.
E . D.C. voltage. . X/b . Non-dimensional length.
H : The width of the. test tube. ¥ . Radial distance from tube wall.
L : The length of the test tube 1. Shear stress. ‘ ’ '
m : Mass flow rate. '

AP: Pressure drop. 1.4 &
Re : Reynolds number. ’ '
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Fig. 1 Experimental Apparatus and PIV

System
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Fig. 2 Distributions of Electro—Rheological
Particles for Re=2.267 along the
Test Tube without D.C Voltage.
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Fig. 3 Velocity Vectors Distributions
along the Test Tube for Re=2.267
without D.C Voltage.
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Fig. 4 Velocity Distributions along the
Test Tube for Re=2.267 without
D.C Vol_tage.
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