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In this rescarch 4 plate type ER-Valves which have same surface but different width and length are designed and an
experimental apparatus is constructed. With this experimental apparatus, flow rate and pressure drop of ER fluid flowing
in ER-valves are measured with varying electric field strength of ER-valve, and relation between valve types and pressure
drop is also experimented. ER fluid is made silicon oil mixed with 40wt% starch having hydrous particles. If we allow
the same electric field in the ER-Valve, we came to know that the pressure drop is effected by the electrode length and
electrode width. When the strength of the electric field increased, the pressure drop happened big and the flow rate decreased.
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Fig. 1 Schematic diagram of plate type ER-Valve
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Fig. 2 Flow of ER fluid in electrode gap
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Fig. 3 Photograph of the plate type ER-Valve
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Fig. 4 Experimental apparatus

Table 2 Data of pressure drop and flow rate

Field Flow rate Pressure
ER-Valve o] fonts] drop[kP3)
0.0 285 25
05 237 450
ER-Valve 1 1.0 21 50.0
15 179 55.0
20 157 59.0
0.0 300 300
05 217 395
ER-Valve 2 1.0 200 460
15 18.7 50.0
20 177 532
0.0 310 212
05 202 3.0
ER-Valve 3 1.0 205 37.0
15 197 05
20 19.1 499
0.0 313 180
05 27,0 25
ER-Valve 4 1.0 26.0 280
15 247 350
2.0 24.5 46.2
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Fig. 5 Pressure drop versus flow rate of ER-Valve 1
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Fig. 6 Pressure drop versus flow rate of ER-Valve 2
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Fig. 7 Pressure drop versus flow rate of ER-Valve 3
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Fig. 8 Pressure drop versus flow rate of ER-Valve 4
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Fig. 9 Pressure drop characteristics of ER-Valve 1, 2, 3, 4
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Fig. 10 Flow rate characteristics of ER-Valve 1, 2, 3, 4
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