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Fig. 1. Schematic of equipment used for the ohmic heating process
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Table 1 Analysis of variance of electrical conductivity, power consumption, input current, ohmic heating time and coffecient performance system.
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electrical conductivity power consumption Factors
F Value Slasye GeSbe F Value Olaye eSiles
Mean square Mean square
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Ohmic voltage gradient
12.30% 0.1752 5.58* 3640.98 e
Weight Loss Percentage
9 ialS dus o x 5Ly Lol S
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Ohmic voltage gradientx Weight Loss Percentage
0.0142 952.92 b=
Error
Sl ail® oo 999 Ol
ohmic heating time input current
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Ohmic voltage gradient
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** Significant at level 1%, * Significant at level of 5%, ns insignificant
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Fig. 2. Interaction of voltage and weight loss percentage on electrical conductivity
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Fig. 3. Increasing the temperature over a period of ohmic time. Red arrow: Voltage gradient - Green arrow: Weight loss percentage
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Table 2 Correlation between input current, heating time, power consumption, coefficient performance system and electrical conductivity.

s 3 Sl g g B @)l il gl $939 ol Srae ol A culan
coefficient performance system heating time input current ower consumption electrical conductivit;
i O ySlos o g 1
coefficient performance system
S UL +0.64383%*

Heating process time

$°9,9 Ol'?.)'? -0.77224%%*
input current

+0.48680*

SBrae oly -0.82883%* +0.65369%* +0.94615%*
power consumption

sl el 042642+ +0.00046Ns +0.74323%* +0.59500%* 1
electrical conductivity

s alayly S oaias LAS (4) Cedle (woSas alaly saims Lai(—) Codle (5l ixe pae NS — 3o 0 O ey (5l e - doy ) mhaw o (gl et E
** Significant at level 1%, * Significant at level of 5%, ns insignificant. The sign (-) represents the inverse relationship, the sign (+) represents a direct relationship
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Table 3 the electrical conductivity regression equations.

o ylouts Aol R RMSE
Number Equations Equations

9 0/4565-0/0190(5LJ5)+0/11309( 5L ,2) +0/00129(\Le3) +0/002 (5L g) 2+0/02(\b ,2) 2+5/15%10-7(le3) 2 0.8667 0.109

10 1/235-0/0192(5d5)+0/3022( L ) +893*107(5Ldg ) 2+0./010( L =) 2 0.68 0.623

11 -0/15281-0/0239 (5L g+ 0/0025( yLe;) +0/0003 (5Ldg) 10107 (yle3) 2 0.53 0.450

12 0./236+0/18902(,ls =) +0./0063(le3) +0./024(0\b,>) 2-2/20%10-7(le3) 0.74 0.697
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Table (4) regression equations of the coefficient performance system.

o lold dolzo R RMSE
Number Equations Equations
13 2.265-0.0311(5Ld5 ;Ls1,$)-0.00011( L ;=) -0.097(yle;) +0.00017 (5Ldg Lol ,3) *+0.014( L =) *+-1.47x10%( L) 2 0911 0.833
14 1.860-0.021 (515 ,Lo1,8)-0.166 (b ,>) -128x10°5(5L5 \Ll,3) 2+0.020( L ,>) 2 0.887 0.855
15 2.386-0.0358 (5L oL al,S)+0.00020( ;) +0.00019 (5Ldg Lol,3) 2-1/343x10°%( ;) 2 0.907 0.891

16 1.084-0.310( L ,>) +0.00032( L) +0.042(5,L 1) *1.38x107( L) 2 0.782 0.742
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Abstract

In this investigation, an ohmic heating system was constructed and was selected for thermal process, three
voltage gradient inputs 8.33, 10.83, 13.33 / cm and three percent weight loss sample 10, 20 and 30%
compared to total weight. During the thermal process, the power consumption, electrical conductivity and
coefficient performance system were calculated. All experiments were performed in three replications using
factorial experiment and in a completely randomized design. Results were analyzed using SAS software.
Statistical analysis results showed that voltage gradient factors and weight loss were significant for electrical
conductivity, power consumption, input current, heating process time, and coefficient system efficiency. By
increasing the voltage gradient, electrical conductivity, input current and power consumption increased, and
the coefficient performance system and heating process time have decreased. The highest electrical
conductivity 1.49 S / m was in the voltage gradient 10.33 and 30% percent weight loss, and for coefficient
performance system 0.94 was in the voltage gradient of 8.33 volts and the percent weight loss 10%. Also,
the regression equations formed for the coefficient performance system and electrical conductivity were
appropriate when the current input data, input voltage gradient and heating process time were used to form
these equations. That is, the greater the number of input data variables for the formation of the equation, the
accuracy of the equations is also increased.

Keywords: Sour orange, Ohmic thermal process, Electrical conductivity, Regression equations.
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