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Fig 1 The simulated model of stagnant fluid
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Table 1 Physical parameters of two dimensional simulations

Physical parameters Unit Amount
Electrical conductivity of fluid at 0 °C S/m 0.38
Electrical conductivity of solid at 0 °C S/m 0.2533

Thermal conductivity of fluid W/m. K 0.5765

Thermal conductivity of solid wW/m. K 0.5497
Heat loss coefficient 1/°C 0.045
specific heat of liquid and solid J/kg.°C 3.569
Density kg/r 1000

Applied Voltage \% 124.7
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Fig 5 Temperature profile of potatoes slices from

the center to the surface
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Fig 4 Temperature profiles in two potato slice with

different sizes
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In this study, we modeled the simultaneous heated@dtricity transfer in a solid-liquid two-phase
system in order to determine the critical factdfeaing the ohmic heating process. In this modglin
by considering the static fluid model of De ElwisdaFryer, a two-dimensional simulation was done
by the commercial COMSOL software in order to irigege the effect of the particle size on the rate
of phase heating. So, a solid particle with a lowdgctrical conductivity comparing with its
surrounding liquid, was used to determine the ohmeiating properties of the solid-liquid mixture in
two different cross-sections .The dispersed phassisted of a cylindrical piece of potato with two
different sizes and the fluid consisted of a 5%uoh of carboxymethyl cellulose (CMC) at 5.0%
sodium chloride. The results showed a good appratdnagreement between the results of the
simulation model and the experimental results. fideting rate decreased with increasing the particle
size and conformed to the Worst-Case phenomenochwhas used as a non-ideal circumstance in
the two-dimensional simulation in the current reskaThe coldest point was in the center of the
particle and as the time proceeded, it remainedctiidest and as the distance from this point
increased, the temperature increased. It can belutted that the influence of heat and electricity
throughout the heating process is faster than cdioreal methods of heating and occurs in both
liquid and solid phase uniformly and almost witk 8ame speed.

Key words: Ohmic heating, Modelling, Solid-liquid phase, Potat
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