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On the Factors Concern Themselves with the Streaming

Current Generation in the Flowing liquid

Masakazu ITO, Shigeo WATANABE and Shizuyasu OCHIAI

In previous papers, it is reported that the magnitude of streaming current generation in
flowing liquid through the pipe is given by the product of K, T and V.

Where K is the factor which is determined from the combimation of liquid’s and pipe’s
materials. T is the relaxation time constant in liquid and V is the average velocity of liquid in

the pipe.

However the factor K is not clarified enough up to the present day.

Authors concluded, by experimental results, that K is mainly related to the construction of
the electric double layer and the charging density o at the solid surface is the most important
quantity which determins K. In insulating liquid, ¢ is explained as follows, ie, o=ex&

Where ¢ is the permittivity of liquid, » is the reciprocal of the thickness 1 of the electric
double layer and ¢ is the zeta potential at the solid-liquid interface.

1. A0

HEEECECREORBHERS L, BEIRM2HEK
THHBREEORECHLTERTAZ LD TERVE
BEiRMETH D, €L TCRBIETEOEIZETHA
DTHB,

MEHEICL » TET HMBBREROERL, #lx
¥, Bustin 5 Ll BEOKEBRER(FGEXRLIK
PR L o), BHEICR - THA B HTOWE L L THK
LEFEDBEROEHICL > TEELITEH VS Z &
2755 T\ 5B,

LIAT, UEDIODEHED 5 bORKEHIIFFE
WEELWREET, REETSPELMCI T isn &
B o ThBE T,

E#r13, PVC, PE, 25 VL R 2AF—LEBIV
il & ABEOMBED A Tk A T 2L T
BleF—anb, COMEBEORBERALTHILE S,
COEMFIE-EAECHER I NS BI_EROEEIC
WELTWAH I ENHERIN D BEENLERYBLO
T, TOFMYHRET D,

2.1 BRER-ERBOD=T
IO IOV, 1870, BREBEBREIZOW
< Helmholtz £ F A2 Th TV b, ZDEFLIL

R<EMBATWB L5, E—WAECIEAD A 4 v H
SFOKEICEREOEMICHN L T bS5 b EHVFT
Wav vy LU ETATH S,

L ZAp, Gouy & Chapman 5233 A O BRI T
EBETE, ThEBBED 0GR - R Tieb
H, BIBICE T HWMETEIS L B i i 2 B
HEDEZESE, M- ERHERBL -,

CDEF N, BAH—EO S TBRGIEE, —IEFEY e
LD EEZ LR TS,

Loz oo F A AbELL O, Stern?o ®
FALTH D,

2.2 WMEVEIRDLER

ZDZ &% Gouy & Chapman D —ERE®FLI12 L »
T, DEETHALTEL,

BINERT Lo, B—RAECFTEN RS 2
7o & T 5%, ZONEHEEDONETICKH L TEESR T b
HLERAEMLICO ERBCE, BERIARIIEEFO
ZAF VB DTH BH, WEORNTEED DT
TEEEECELORDE DL TH D, Lich->T, ik
PENFIXZ IS U TN BB Th 5,

WE, READ x OB H B E S dv OBAEE D
Bizowt, ERoEz v TRbE,

(#1.) Gouy & Chapman ® € F L TCWHEHM (A+v) &
BmELTH->T W5,



=

™

=
7~
&&
~——
R’
e

AN T\\‘ LRI RN N
>

FIX E—WEREmcE <N
Fig. 1. Forces existed at solid-

liquid interface
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Table 1. Qualities of liquid oil
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Fig. 3 Schematic diagram of experimental

apparatus
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Fig. 4. Currents generated at respective parts of
apparatus
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Fig. 6. Streaming current vs liquid velocity in pipes
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Table 2. zeta potentials in liquid
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