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Flow Rate-Pressure Drop Characteristics of Dispersive ER Fluid According to Change
of Electric Field Strength in Clearance between Parallel Plates

Sung-Cheol Jang*, Man-Oh Yum’, Do-Tae Kim"

Abstract -

L o

Electro-theological(ER) fluids are suspensions in which rheological properties show an abrupt change with variation of
electric fields. We modeled the parallel-plates relating to ER-Valve system and yielded shear stress according to the strength
of electric field. The purpose of the present study is to examine the flow characteristics of ER fluids according to the
strength of electric field between paraliel-plates. Then the steady relationship between pressure drop and flow rate of the
ER fluids between parallel-plates under application of an electric fields was measured. The pressure drop and flow rates
of ER fluids under the application of electric fields for steady flow were measured. For the experiment, we used the ER
fluids, 35w% zeolite having hydrous particles and differential pressure gauge. This test reviewed experiment for the special
changes of ER fluids in the steady flow condition.
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Fig. 1 Relationship between shear stress and shear rate

of ER fluids
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Fig. 2 Bingham characteristics of ER fluids
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Fig. 4 Experimental apparatus

81

%249 ERFA 7 HYHTo] $=o A7HE 7t 3
717A¢] r7stet A7 A7k & ERATY 93 T
Ag G 245 FYg o) FIYEHLS 4+
Y EE(manifold)d] A28 d=HAZ A3t FEY
g EFFolt HIE £220] Lekgo]dH(flow control
valve), dro|sjA W B (by pass valve), 2284 1,2 18
3138 A AT dHo2 FREFT AFAE
FHE HIAA A7 Ao 0E GHAE SH59
o FEE O A HAE ERFA Y SHFHE 23
stgon, AgE299 M 4 A&To|E YA BAE
88 Telst] AHGFOR BASHEL WY PEE
0~5 kV/mm7tA] 1 kV/imm ¥ F7HAZch Bagwe]
(+), (=) ATl A7) A7I=EH 4337t F716HA
Hol gyEy gRwe 9 - 19 4 £3 3L Bl
AAAZ dAsto YEFE s HPHT YR

2 ERAAZE FUEE o - &1 AHA BB AU4A

7o AEHAA 0|7} MFsHA et o] WEFE TR
g deugE AGE Yo gHAE AZ3ch
4, Zn} 3 oF

Fig. 5= Bguol A S EREAY F33 ¢4
7ol digt Adddholct. A7|F ZF=& 0~5kV/mm 7t
2} 1kV/mm# Z7HA)Zch A At BEo] A7|% 7
=7t V4 E §3FE BasRu gEgete Fvles
As ¢ 5 Gtk RS HPFA FEEA AN dFe
At Zol, A71A& A71eHA] 2 3¢ ¢&HAsHE ERF
Aol FAo| AT H3Fe Wik A7|AL AV
HE (+), (—)HF Abojo] 52 ERYAE e7tFoz
AHETFZ(cluster)7t FAHTE o3t SAHIL A
249 §5Ado| =Hol fe Zasty A=At F7b
she 2otk Fig. SolA A71A-E AslsiA) 4& A4$, 71
(k)= FYYE 11 AbolE st ERA-AI7F A4l
oA e w| mRolch A71RE el A4, 7
T(O~e)= FIFLY (+), (—)AZ0A S 2E7}
=0l fE5AT o] W) gRolh A7|Ae] st
F71ErE F5AF) YolAle e ¢ + Yok

Fig. 6 Bajggo] QA7Het A7A Fxof 2 AR
H3kE Yehd Aol 7% 27t F7kgte] whet AR
7t 7k A& & 4 ok 2y AriRel AEr) g
3 & Aoz 32 HAFE U)$ Fo} old) hE AH|A

o] $2AL & & Stk BF Fuk 60 Hzo A7)0l A



Y -GN - Y

32 T T T T v T d T
@ Electric field 5kV/mm @ Electric field 4kV/mm
A Eloctric field 3kV/imm M Elsctric field 2kv/imm
* Elgctric field 0kV/imm ) Eiectric field 1kV/mm
24 - E
=
o
=
[-3
e
T 16| H
£
F
2 ]
2 - .
* /~——r/**""
e e
0 i | i 1 1 P "
0 5 10 15 20 25

Flow rate [cm’/s]

Fig. 5 Pressure drop variation with flow rate
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Fig. 7 Pressure drop versus electric field strength
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Fig. 6 Current versus electric field strength
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Fig. 8 Flow rate versus electric field strength
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