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DETERMINATION OF ELECTRODE SPACINGS IN LABORATORY TANKS
TO OBTAIN APPROPRIATE VALUE OF ELECTRIC VOLTAGE

In the study, the results of electrical potential distribution in dimensional limited and electrically insulated
volume are presented. An estimation of distance of feeding electrodes on resulting voltage values of
measurements in limited area referenced to unlimited area are also presented.
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Introduction

1. Numerical simulations of electrical potential
distribution in limited area.

In case of electrical measurements in limited area of
laboratory’s tests, determination of laboratory’s tank
dimensions and electrode spacings are very important to
get appropriate results of electrical measurements. In
order to achieve this, numerical simulations of electrical
potential distribution in parametrically changed conditi-
ons using Comsol 4.3b program were performed.

1.1 Basic assumptions and initial values

The area of electrically insulated tank is L3 = 3[m]
with depth 0.4[m] and 0.2 [m], The reference areas
are L10 = 10[m] and L15 = 15[m] with the same
depth as the regarded tank. The reference areas
represents infinite medium with conductance about
200 [S]. The electrodes with potentials —10 [V] and
+10[V] are placed on the top of tank. We solved the
primary problem with stationary conditions and the
parametrically changed parameters were: length of
laboratory’s tank (L), distance of electrodes (d) and
depth of conducting medium (H). Schematic figure of
configuration is presented in Fig.1.

1.2 Numerical simulations

To get appropriate results of numerical simulation we
set an electrical insulation on all boundaries of domain,

material with conductance 200[S] and user’s free tetra-
hedral mesh. In study options we choose parametric solver
for stationary conditions. The snapshot of this program is
presented on Fig. 2. After numerical simulation of
stationary processes using DC current’s module we get
distribution of electric potential on the top of tank limited
to distance of electrodes (Fig. 3).
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Fig. 1. Configuration of laboratory’s tank

2. Evaluating accuracy of voltage measurements

In field measurements of electric potential, the
analyzing area is infinite, but in case of laboratory’s
tank the area is limited by the surrounding non
conducting walls. To evaluate the influence of the
walls on results of measurements we used the results
of potential for the area with length L3 3[m] (la-
boratory tank) and L10, L15 representing an infinite
medium and we calculated the percentage error of
measurements due to insulated walls (Fig. 4).
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Fig. 2. Free tetrahedral meshing in Comsol Multiphysics
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Fig. 3. Distribution of electric potential with different parametric conditions
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Fig. 4. Percentage voltage change vs distance of electrodes
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On the Fig. 3 the changes of proper values of
voltage in limited area of laboratory tank are
presented. The minimum influence of nonconducting
wall on electric voltage is for electrodes with
distance up to 50 [cm] (1/6 of the length of tank ).
For the best results, the current electrodes must
be located on maximum distance equal 1/3 of

the length of the laboratory tank, where the error
is about 7.5 %.
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BU3HAYEHHSA POSMIINEHHA EJJEKTPOAIB Y JABOPATOPHUX BAKAX
JIJISI OTPUMAHHS AJIEKBATHOI EJTEKTPUYHOI HATIPYT T

SA. JykoBebki, C.A. lemmus

Y pob6oTi HaBeAEHO PE3yNbTaTH MOCTIHKCHHS PO3IMOIUTY €IEKTPHYHOTO MOTEHIIady B 0OMeXeHOMY Ta
€JIEKTPOI30JILOBAHOMY cepeoBHIi. TakoX HaBeIEHO OLIHKY BIUIMBY BiJICTaHI MK KUBHIIBHUMH €JIEKTPOAAMHU
Ha BEJIMYMHH PE3yIbTYI0U0i HAIPYTH BUMIPIOBaHb y 00MEXEHOMY CEPEIOBHIII BiTHOCHO HEOOMEKEHOTO.

KaiouoBgi ciioBa: uncenbHe MO/ICTIOBAHHS, YHCEIBHIH €KCIIEPUMEHT, CTAI[IOHAPHHH MOTIK CTPyMY.

OINMPEJEJEHHUE PASMEINEHUA 3JIEKTPOJOB B JABOPATOPHBIX BAKAX
JJIA TOJYYEHUSI HEOBXOJUMOTI'O JIEKTPHYECKOTI'O HAITPSI>DKEHU ST

SA. JykoBeku, C.A. Jlemuns

B pabote mpuBeneHBI pe3yabTaThl PACIpPEAETICHUs] JIIEKTPHUECKOTO MOTCHIMAla B OTPAaHUYEHHOM M

JJIEKTPOU30JIUPOBAHHON  cpejie.

Taxxe IpuBE€ACHA OLCHKAa BIIUAHUA PACCTOAHUA MEXKAY MUTAOIMINMHA

3JIEKTPOAAMU Ha BEIMYMHY PE3YIbTHUPYIOIIETO HANPSHKEHUS] U3MEPEHUM B OIPaHUYEHHOW Cpeie OTHOCUTEIBHO

HEOI'PaHUYEHHOM.

Ki1ioueBble ci10Ba: 9HMCICHHOC MOICIUPOBAHNE, YHCIICHHBIN OKCIIEPUMCHT, CTa]_[I/IOHapHHﬁ IIOTOK TOKa.
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