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On the Relation between the Current Density and the Pipe Diameter

S. WATANABE* and M., IToH*
(Received May 11, 1979)

Some experiments with kerosene and various copper pipes were carried out in order to obtain
the relation between the current density from the pipe wall into the streaming petroleum and
the pipe diameter. The current density Jo was calculated from the current generated at pipes
of different length using Schon’s equation. The relation adpJacc|k|V %7 is deduced from Schon’s
& Bustin’s equation, where dp is the pipe diameter, V is average flowing velocity of kerosene
in pipes and |k| is the factor determined by pipe diameter and fuel-pipe interface. In this ex-
periment pipes of various diameter were used, and the average velocity in the different diameters
must be different each other. So we must be some corrections on the data of Ja for the evalua-
tion of the relation between Ju and dp. We already get the J, varies with the equation Jaoc V075,
The result shows that JoocV 07 and |k| is proportional to dp. Using those results, the relation
between Ju and dp can be obtained. Another way to show [k includes that dp is to check the
validity of dS/droc|k]/dp?, where dS/dr is the gradient of charge density in the direction of pipe

(3) Ju is independent of dj.
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radius. The conclusion are as follows. (1)dS/dr=1/dy. (2) |k| was confirmed to include dp.
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Fig. 8 Corelation between conductivity and den-
sity of the current generated from the wall.

o DEGEEERE T b RBIMAHE Lic L & OHEH
Rey vt COEE S oORERE %I 5B B
Boh B L BEROMESRE L Oy ¢ TH-TH
L. ok e REERDB. L k¥ x v TRE
THER, 234 FEITHS.

HeE X - BBE L A TN SRS B R E
Jo OBGERDBERBKEY, ZhETHEINRT
5 Hampel HOfERE—FHF L5, REER» D
sk bD Jo O, A4 FOEEN 2m {fET—
EfE TS S A ER LT 5.

—7, Bustin® BEEOHANERD & ¥, WHEKR
Is %

Is=|klc VI {1—exp (—2/Vo)}+Lexp (—2/V7)

(2)
TEHLLTEY, |k d31 7ORPHEC L > CEE
HERCTHD. 2T (1) KE @ RIAETH OIS
WHBERORTHBrb, RIKFELWETDE,

adpJu=|k| VT (3)
75 HERRAE B 5.

HpEREAY Jo &V CEETHE, o 13V D 0.69
BT B &b, T VD 0.75 FLEE
FhE dp DN B OREEIR OB LT b,

ok Jo L VORRELRT. A 7RI HOEBMHD
WAL dS/dy \x Ja=dedS/dr “TREND. I T
de V15 FHEARE® T 0.009 dp VRe ™, Re it v 4
VA THD. chik (3 RefRATHE, BRiOEE
L dS/dr %,

dS/dr=|klV 9% /ndy2Re~"¢ (4)
L, Relx dpV/p THAHD, dS/dr L &

: 3% 5% (1979)

—~
0
S~
£
<
>
>
ES]
o
<
(T}
>

1 2 3 4
Density of the current generated
from the wall J, (X 107*A/m?)

B9 Wk e A TBED BRAT B BIEE 0BG
Fig. 9 Corelation between liquid velocity and den-
sity of the current generated from the wall.
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