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Table 1. Physical and thermal properties of olive fruit

Properties Olive fruit
Moisture, % (wb) 57.6+1.48
protein % (wb) 5.12+0.65
Fat % (wb) 17.8+1.23
Ash % (wb) 1.74+0.35
Length (mm) 22.65+3.25
Width (mm) 15.68+2.32
Arithmetic mean diameter (mm) 18.46+1.75
Geometric mean diameter (mm) 18.18+1.65
Sphericity (%) 0.805+2.71
Equivalent radius 8.83+0.64
Unit mass (g) 3.7+1.21
Bulk density (kg/m3) 556+4.15
True density (kg/m3) 1082+3.4
Porosity (0-1) 0.48+0.81
Specific heat (J/kg.K) 3180
Thermal diffusivity (m?/s) 2.49E-07
Heat transfer coefficient (W/m.K) 410

Initial temperature (°C) 20+2
Ambient Temperature (°C) 85+2
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Fig. 2 Comparison of temperature determined by experimentation and prediction using
analytical and numerical models

164


http://dx.doi.org/10.22034/FSCT.21.149.159
https://fsct.modares.ac.ir/article-7-73331-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOI: 10.22034/FSCT.21.149.159 ]

\£~Y‘J§‘Y\ 09> AELY e)Lo...:

Qlﬂl Lﬁ_\j& @ujr)lﬁkbw

Ol oo alamd 55 5 alas o (gl BIS ol 5l eslinal b
ash el j jsbie plh o S s a1 esle (gles
i";:*‘**e‘d}fﬁjw;@gﬁnﬁtuj\a.aLi:.A\Lfb

;&@@jb@i@)s.ﬁudﬁwboﬁz&

‘-;.V“J. u':"ﬁ b 0 420 él.a.) U(J:'JA 4.:))_9 SAe O\J;«‘j&:)jf

Dyl ss

= =
) =

(Ta-T)/(Ta-To)
=
Y

0.6

0.5

0 0.02 0.04 0.06

s Jas ¥
LS Il & 5 &5 ol sas cdile 3 )8 s s o
J.i.;‘))cM)L;é Qh;;‘)ej‘g&f.;fMJ‘JiLiLdb-JJ
J»ts L5L°'> J:.:z.? g Lg.l S A RGSUOH RS aJJJTY’
4.1)}.5 She J’<..'> DYl BLEE] ((Ta'T)/(Ta'TO)) o lid
g wjf J.]a; 33 @L‘J. Olaiss 45 55l 18 (at/r2)
) 0 03ls OLES BIOt sue Cilises plis gl s s

—DBi=12.3
—Bi=10.5
Bi==9.2
Bi=8.8
—Bi=8.4
——Bi=8
—Bi=7.7
—Bi=74
—Bi=6.8
—Bi=6.4
—Bi=6.2
—Bi=6
Bi=5.8
Bi=5.4
0.08 0.1 0.12

Fourier number

Fig. 3 Temperature at the geometric center of a sphere

sl 3l S (TR=0) wdis S 0 55 Lo Sl s o
Wyas Golm S e sl Aol LIBI L ol b oY
o abd Ssisb 4 b e B s Sl s ol
Ol 1y wiges 53 b i S e op 2 (MTR=1)
Ly &k Ol oo gl Je cpl 3 eslizad L das o

IY] s pasin 1y Sloy alasd a3 05le 31 adais s 55
20

©ode Jhe —Y-¢
Sheddiosls meb 55 ba i, 5 8lse i 53 S 5 sbokes
dsb oo dsed los s iy Gl osde WG s
S PR X DRI AN U - W I PN T
Jsb s ased caliis la &Y s gaue S, ol

Temperature (°C)
th =1
=) =

L]
=

10
0 50 100 150

165

——/R=0 /R=0.11
/R=0.22 —1r/R=0.33
—1/R=0.44 —1/R=0.55
—1/R=0.66 —1r/R=0.77
—r/R=0.88 —r/R=1

250 300 350 400 450

Time (s)


http://dx.doi.org/10.22034/FSCT.21.149.159
https://fsct.modares.ac.ir/article-7-73331-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-21 ]

[ DOI: 10.22034/FSCT.21.149.159 ]

e 0555 05 53 Dl JWl 61, 2L gildie

Setol s s

Fig. 4 Results obtained from numerical model in predicting temperature as a function of time
and distance from the center
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Fig. 5 The effect of sensitivity index on different variables of the model
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Fig. 6 Contour plot of the predicted temperature distribution during thermal processing
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