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Static Charge Diminution in a Relaxation Pipe

Influence of Enlargement Angle of Relaxation Pipe and Oil Temperature
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(Received November 28, 1977)

The static charge in petroleum generated in transmission pipe is very hazardous and has to
be reduced before the oil is poured into a strage tank. It is known that a relaxation pipe is
effective for this purpose. In our experimental set-up, a filter to generate static charge was
set just before a relaxation pipe, and streaming current at the head of the pipe (fr), current
from the pipe to earth (%) and current from the receiving tank to earth (f;) (nearly equal
to the streaming current at the end of the pipe) were measured in a steady state. The effect
of the pipe was evaluated by the relaxation factor (a=|L/I|X100%). Enlargement angles
used in this experiment were 30°, 60°, 120° and 180°. Oil temperatures used in this experiment
were varied from 20 to 30°C. For kerosene, the results obtained were as follows, (1) «
increased when the enlargement angle decreased from 180° to 30° at the same pipe length and
the same velocity. (2) From the measured value of a at 180° the value of a« at 30° can be
estimated using the dependence upon the enlargement loss of head (4k), and estimated value
agrees with the experimental value at 30° (3) a decreased when the oil temperature increased
from 20°C to 30°C at the same pipe length, enlargement angle and velocity of oil. (4) When
the temperature varied from 20°C to 30°C and oil viscosity varied, the influence of dynamical
change of fluid on the value of a was larger than the change of electrical conductivity.

“Neutralizer” & ThTFHZ[DFic 4 T T HR

. @& L & [

Mg o4 7T 4 TS T B TR A IR
LS OTESE (b 2i¥, BFEROBHE LT
S v AMOXEM, BZE~OBBRHEE) s TEHE
HITETHS. FoR, KEHEC L 5EEELERT
i\, o o0, BAE¥ CinEo A4 TR CHER IR
SHE L LT HEHORELIEHL I Ginburgh?
1% “Static Charge Reducer” 45 X U8 R.B. Jacobs® i1,

* LB TENELTSEAE 64 HHBETTHERATE
i)
Department of Electrical Engineering, Faculty
of Engineering, Nagoya University, Furo-cho,
Chikusa-ku, Nagoya 464, Japan

#FleoTeb. LnL, BLRIEEDFENEATE
CTEEL TV, i H. Krimer B3 1382 1
FIGAVIERNCRT 2 VI RELEZ A TRECOH
B OBRYE 2 E LT 5.

S 5 PR AT OB E K I B ko FB
L 1L, R34 7 (relaxation pipe, LIEARE T
RP rWgE) %530 v 7 FRCRE LD 2 v 7 Hic
WA Sh s AP OBER 2D 38, BeLlEE (KR
REBLIOYV VY v/ Begbs LR ENE LTH
LT E D,

AT CW bt olc 2 R EHNT2 L RD 470
BEThs.




A A T X BB R M OB BRI Gt - BE )

(1) RP “&Bef oRHFELLIRE, RILHRGAES
X UMLK BRSO DFENHERT KT LT
Wwh.

(2) RP WTHEHAEAIhLESE (ERR ) W
s E OB e &b IEm LR s EImeh %,
¥, SROBIMCH LT 5.

(@) Fo Rt o DB b 2 B B &
(AN

() FAEERIA L FRERERE L, BMOENS
4 FPTEETELAIR U B ORT, Rl OMER Y
100% #EFC % B EERHRY B,

ARG EE( 1) B IO(3)DHERDWTI LIREEL
VBB oTe. ThbbHEE (1) ©onwTil, RP
O EHOWEIREE H T 5 BT RP A RS JOH
OOMRARE L& X, HRIRKRH EEIERO
BlR A ko, wicEE (3) e ounTikilEEZ Lic
& X OGO TGRS X CEER OB LBk
b2 BB oW TERY EHERN e 0 THRET
5.

2. EREBHIURRSE

21 REBREE
SHER S ORI A 1 Y. Ao RP OWiE Ry
® 2 eRid (ERASC R RT X 5 ie RP A%
D, WEY LsXOBOoAoARnAEY 6, HoAE
% 6 CTERTD).
RP: (LB 7
FVY: 7 4 VEBH

EM: b 2 bR X —2%
PR: =L a—%

I: 7 4 v x SRR
Te: gm0 7 TR
I 2 > 2 BRI

a D7 om Mg
5 I T
By x oy o] i

;3
PR ;

; et 7 L
BWES > 2 bt

K7

K1 SRR ORI

Fig. 1 Schematic diagram of the experimental system.
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Table 1 Properties of kerosene
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