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Fig. 1- Schematic of the ohmic system of this experiment
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Table 1- Specifications of the chmic system in this experiment

Cylindrical tube PTF wlginl dy Ohmic cell type o2l ol i
Steel_Aluminum_Brass  zi, seieesll Jool Material of electrodes o g xSl i
150 mm Ohmic cell length bl Jslo Jsb
50 mm The inner diameter of the ohmic cell o2l ol JZls lad
60 mm Outer ohmic cell diameter obl Jolo (> 5 ,has
4 mm o2l sk 59, slagl g kb
The diameter of the holes on the ohmic cell
49.9 mm Diameter of electrodes EXPICLY /A
2 mm Thickness of electrodes ooy Sl ol
80 mm The distance between the two electrodes 39 Sl g oy Aol
2mm Electrode interface rod diameter 29 Sl Loyl ) Ao lab
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Table 2- Analysis of variance of passing current during ohmic process
F value Sla g0 el il a0
average of squares DF
135.83** 16.48 2 Voltage gradient 56y Lol S
18.33** 2.22 2 Electrode type 29,8 5
3.02* 0.366 2 Concentration of ohmic solution Sl Jolme clale
3.64* 0.441 4 Voltage gradient x electrode type 098l gg5 x 5Ly Lol 5
0.01 0.0009 4 Voltage gradient x electrode type 39 58Ul g9ix5llg Lol 5
Seeol ple cdale x 5 55 g5
0 0000003 4 Electrode type xConcentration of ohmic Izuid e
0.121 18 Error s
Cv=12.53 R=0.841

** Significance at 1% level, * Significance at 5% level
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Fig. 2- a) Interaction of voltage gradient factor and electrode type on the amount of current passing and
b) Comparison of the average effect of ohmic solution concentration on the flow rate
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Table 3- Analysis of variance of power consumption during ohmic process

. . e DF
F value Sl (el (7 3
average of squares oyl azye
135.50** 143969.30 2 Voltage gradient 5y Lol 3
4.28* 4550.25 2 Electrode type 29,580l g5
8.26™* 8773.98 2 Concentration of ohmic solution el pole clale
3.31* 3513.27 4 Voltage gradient x electrode type 29,58l g3 x 5y GLol,E
0.09ns 95.21 4 Voltage gradient x electrode type 29,58l 53 x 5y GLol,S
0.58ns 615.80 4 o Seeelale clilixy Sl ey
Electrode type xConcentration of ohmic liquid
1062.52 18 Error s
Cv=12.53 R=0.841
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** Significance at 1% level, * Significance at 5% level and ns not significant
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Fig. 3- a) Interaction of voltage gradient factor and electrode type on Consumption power and
b) Comparison of the average effect of ohmic solution concentration on consumption power

Similar letters indicate lack of significance

pees Il 55 95,801 5Lds (LaolS e 5o 50 5 00
S5 a o) 5l e g aBlo |y Yo Be i
S g Gy 05,10 558 il 5 s 99 2SI
5ledg olaol, S 0 VIVY g YIYY 5 5 a5 Jlais
O 90935 Jo—azme sLes (al 8l 5 (S
9 ) l_«’bu}: 9 Lmus).&ﬂ J)_'z.: LJMJ‘)J‘ e—w )_4‘
03,5 oy Siulidl bases SO Sl Colas o o
oYl oladss o godod ol alin b ol

&3, (Palaniappan & Sastry, 1991) s, wls g

ol 0yd B Jlois ] oo 50 )15 sixe gles pas 0imd i g (g9 ailiio By

Olmn rm olas! slaygis 3L F Jgazr o

Ll oo ools lis 6 oSl colas g o
g9 5y (lusl,F eosl s as mlis as a g
Vol mhaw o aw ;e ol o bile gog, Sl
Lo,gSB Jolate 51 s jo aslead o e ao o
e 55 35,550 £ 5 3y ool i il i
SLas F Jgas 50 aS ool Llo e do o ) (g L]
Sl s=an 50 Jolae sla il gl sl ouls ools
Eo= Jmlee 515l ol ol ccul saols cuvs &
oals s kY i o sl losl 3 g 09,5l
ool Glidl b al e aar g Ly cul oas
Sl calas oo late Gl o 5Ls

Agricultural Mechanization & Systems Research
23(83), 2022

AYA



AV=Y oY ol VEeY 5lIAY 8o /YT s/ (55)0LiS oygmljuilSlo g aailobs coliions

09,8l g9 ¢ VIO 5L ool )T o alllw o, Sles
Eo— )0 i JlaBe 1 yeS o +/AVE Jlaie L il
St LV VYO 5Lady sl S 5 sarieg T 0,350
10 5ldy slan Lol 3 s el sos] cws 4 ¢ /FY
5l o e gl s 3 09, Sl g9 A 0
aSlan dsg Las coss los oo 0,00 9929 5 bl
A ez Ly ol i ol > YU glailds 5o
Slade ol Az o bl w o) Slos o b &Ll
ol omlg 3gbise p eSS gy Sre 9L 55 )
‘Sll_iﬁb\ 9 ).»_m.’| g.)LS.»JL?U @Lu l_’ odal Cwd a4
asl,8 b os—o 0y5— (59, (Icier & llicali, 2005)
(Darvishi, 2012) i 5,0 9 ol 200l >
s 2l © L ;_;)éa
o=l ldize ol ol SlgSren 200l >

.’95 <) )u) S

Sl s Sl 4 sy A58l s
dnlie o ypdnazg L aw; o /1 4 bl
il Ly o Sat] Jydoe o bl Sl
s alelws 0 Slae (g o o ae chale ol
oals i -0 S jo aS cwl 00,5 oy a0l

ol 00l

OhlSe 5 Sl g Senl o018 0 Jlisy o
b & bl 59, (Amiali et al., 2006)
Colas coy,o Gl dla S c il S el a8
azrg byaslos )57 5155 Les il L) (56 sl
L oS Jprbone bl oSl g Anllin sy &
eSSl caln coyo it clBle Gl Rl
oale fluid ¥ JSi o a5 00 5 oy iolidl s
] 00
alolw 0, Shoe oo lm il 3JUT ol
o=l azg Lyl ool ool L O Jgam o
7o gle cbile 09,580l eos Gy (Lol S« Jgoor
50 g A o e a0y ) (lal w0 A
ololS i 51 b oS i 5l ey
Moire 9oy ) (g lel s o 09,20l g5 5 5L
Cwd 4o gyl e 0 olae sla Sl (gl y 5 00
olts IR JSs 50 45 sbylad el sools
Gy, ailolw o, Sloe oy (gl el oais ools
L a5 oaal cs 4 5Ly ool S Gl b tals
Sy pbmsl S a2 o SSb A a2y
od—d ol i Laog wSUl £55 1y (50 c—ro Doglss

s e i S8 il amg L e

Sood! Wylyd (b (S S Culad o b il ylg 5JUT— € Jous
Table 4. Analysis of variance of electrical conductivity during ohmic process

F value Sla o oSl EF
average of squares ~ $°)3' 4xs°
38.61** 0.479 2 Voltage gradient 56y oLol,S
42.36** 0.525 2 Electrode type 098l g4
54.76** 15.57 2 Concentration of ohmic liquid S e clale
13.59** 0.168 4 Voltage gradient x electrode type 5428l g4 x 5Ly oyLol,5
0.93 0.006 4 Voltage gradient x electrode type 39 Sl g4ty Lol )3
Seonl gols cliléxsg xSl g4
0.53 0.018 4 _ el galo cilixo, Sl gy
Electrode type x Concentration of ohmic liquid
0.012 18 Error U
CV=15.65 R=0.977

** Significance at 1% level
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Fig. 4- a) Interaction of voltage gradient factor and electrode type on electrical Conduction coefficient and

b) Comparison of the mean effect of ohmic solution concentration on electrical Conduction coefficient
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Table 5. Analysis of variance of system performance coefficient during ohmic process

F value Sl e oefilee I?F
average of squares &) 4250
895.45** 0.295 2 Voltage gradient 5ds Lol 3
145.02** 0.047 2 Electrode type 29,8l g4
195.18** 0.064 2 Concentration of ohmic liquid Sl gl clale
12.23** 0.004 4 Voltage gradient x electrode type sg,:81 gg5 x 5ty Lol S
0.74ns 0.0002 4 Voltage gradient x electrode type sg,:81 gg5 x 5ty Lol S
0.06ns 0.00001 4 | el sl oy Sl g
Electrode type x Concentration of ohmic liquid
0.00032 18 Error Uas
Cv=12.41 R=0.976
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** Significance at 1% level and ns not significant 055,10 e NS g ooy V mhaws 1o (gl me ®
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Abstract

In this research, for cooking of mushrooms, an ohmic heating device was used to evaluate the performance
of the ohmic system in three voltage gradients (7.5, 9.25 and 11.5 V/cm), three types of electrodes (steel,
brass and aluminum) and three concentrations of the ohmic solution, 20 ml of water and three amounts of
salt (1, 2 and 3g). Also, in this process, the input current, electrical conductivity coefficient and system
performance coefficient during the mushroom cooking process were calculated and the obtained data were
analyzed using statistical software. Results showed that all three factors of voltage gradient, electrode type
and solution concentration had a significant effect on the investigated factors and the greatest effect was
shown in voltage gradient and then the electrode type and ohmic solution concentration had a significant
effect on the input current factors, electrical conductivity coefficient and system performance coefficient.
Based on results, it can be stated that the best type of electrode used is aluminum electrode and the best
concentration is 3 grams of salt and 20 milliliters of water. The highest values of input current, electrical
conductivity coefficient and performance coefficient are obtained in this concentration with this electrode.
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