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Table 1 Physical and Thermodynamic Properties of Peas, Spinach and Eggplants in the Studies of
Cevoli et al. [6]

samples  Temperature heat transfer coefficient density heat capacity
(C) (Wm'k™) (kgm) (kJ.Kg")
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A: The results of the study by Cevoli et al [6]
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Fig 3 Comparison of the results of (A) Cevoli et al. Research and (B) Modeling in ABAQUS software.
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Fig 6 Meshing of Cylindrical modeling of potato in ABAQUS software.
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Fig 7 The 3D shapes obtained from the analysis of simulated cylindrical potato specimen in ABAQUS software
in full view and longitudinal section are shown (A) initial state of specimen (B) after 5 minutes (C) after 10
minutes (D) after 15 minutes.

AFAY



el Jla! _)QTJA $ade giluans

NTi1

+1.013e+02
+9.741e+01
+9.355e+01
+8.968e+01
+8.582e+01
+8.19%6e+01
+7.810e+01
+7.423e+01
+7.037e+01
+6.651e+01
+6.264e+01
+5.878e+01
+5.492e+01

Fig 8 3D view of temperature variation in the center of the cylindrical potato model after 15 minutes

Cad8L Lol Ll s Kos sl Sl zie Sl Lo
S aml mals gl s &5 egsledde o Ol
Sl a1 ) b gl T8 e 4 43BA 0
Coneed sl 53 S5 B 4SS 555 0 odaline Je 55 (S
Jdes il asby e jal_uo\J.ﬁ.:;;'CJ;«Sw\oi\
SEYr s Sle il e sl S sl am s ¥ s s
Gibodde JS oles Ol dS Aoy £0 sgd M ol

| ob‘b'C)

120

100

@
3

Temperature (C)

S
S

20

0

0 100 200 300 400 500 600 700 800 900 1000
Time (Sec.)

Fig 10 Temperature variation diagram at the edges
of the numerical cylindrical potato model

z £
S S Ao — ¢
53 Les OLsl S cas 5,8 blacal o Ol5 o YU &bl
‘Jl—.’.",'f .L.I:L’L;d ol d)L.»:JJw M‘j."w\:‘ dL&kJ BE) o}l_gst.: QT

Temperature (C)

34— Jds 55 e s Ly Ol i Hls sl c(‘\)dﬁ.&ﬁ
Glhae comulesls LA ot Obes 53 e S (51401 5]
L 0l U i 550 slos s Sl sdalcemsay s
Jde 55 5e 55 Les 0Ll S Sole 4.l e sl il Vo
&ij.w\aquu‘b>c)\ﬂt~'“cla.ﬂj\;nﬁ)_,:o.-jh
Wl Yor Gl e lased ot 0L s S LG
S les LIl E 5 (ESG Ge padse (n) S S
S 0lea ol L SUT A3le 53 siloans il gzl
aaﬁaljfdi?lﬂqo.-);\‘ s9de AU Ve Oley U Ly Oy
ov e UL Ol B Ve Oleg oS Jb s el

sl 318 Sl a3 Y0 s u Ly s adl
60

50

40

w
s

N
S

0
0 100 200 300 400 500 600 700 800 900 1000
Time (Sec.)

Fig 9 Temperature variation diagram at the center
of the numerical cylindrical potato model
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In this paper, the issue of heat transfer in three-dimensional solid objects, a special
form with cylindrical geometry, is investigated using the numerical finite element
method by the commercial software Abaqus. Heating and cooling in food processing
are common activities, heating food for a variety of purposes such as reducing
microbial aggregation, inactivating enzymes, reducing the amount of nutrient water,
modifying the functional properties of a particular compound, and cooking when
heat transfer is performed. It plays a central role in all these operations. In this
paper, a cylindrical geometry specimen with a temperature of 200 °C is used to
investigate the temperature variations of potatoes in high-temperature oil. The
results of numerical modeling of potato slices in high-temperature oil show that the
rate of changes in the edges of the model is higher than in other parts of the model,
which is a factor for the burns of potato edges. Also, the temperature variations in
the center of the model have the lowest changes in the logarithmic distribution of
heat transfer in the cylinder radius. In addition, with the increase in an exposure time
of potato samples in high-temperature oil, almost all models reach the same
temperature conditions.
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