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Table 1. Physical and thermal properties of olive fruit

Properties

Olive fruit

Moisture, % (wb)
protein % (wb)
Fat % (wb)

Ash % (wb)
Length (mm)
Width (mm)

Arithmetic mean diameter (mm)
Geometric mean diameter (mm)

Sphericity (%)
Equivalent radius
Unit mass (Q)

Bulk density (kg/m3)
True density (kg/m3)
Porosity (0-1)
Specific heat (J/kg.K)

Thermal diffusivity (m?/s)

57.6+1.48
5.12+0.65
17.8+1.23
1.74+0.35
22.65+3.25
15.68+2.32
18.46+1.75
18.18+1.65
0.805+2.71
8.83+0.64
3.7+1.21
556+4.15
1082+3.4
0.48+0.81
3180
2.49E-07

Heat transfer coefficient (W/m.K) 410

Initial temperature (°C)

Ambient Temperature (°C)

20+2
85+2
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Figure 1. The relationship curve of mean squared error and thermal conductivity
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Fig. 2 Comparison of temperature determined by experimentation and prediction using
analytical and numerical models
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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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This study aims to develop a numerical model that can simulate the heat
transfer in spherical coordinates and predict the temperature of olive fruit
during the thermal process. The first step was to measure or estimate the
thermophysical properties of olive fruit. The fixed grid finite difference
method with an explicit scheme was used to solve the heat transfer
equation. The product had an average geometric diameter of 18.18 mm, a
bulk density of 556 kg/m?3, a porosity of 48% and a specific heat of 3180
kJ/kg. The inverse method was used to determine the thermal conductivity
of olive fruit, which was 0.44 W/m°C. The model was validated by
comparing the predicted values with the experimental temperature
profiles obtained during the thermal process of the fruit (correlation
coefficient higher than 0.99 and mean squared error lower than 1.8°C).
The sensitivity coefficient results indicated that the surrounding
temperature and the diameter of the product were the most influential
parameters on the heat transfer of the product. The model was effective in
simulating the thermal processing of olive fruit. The research results can
be applied to optimize the pasteurization process of olive fruit.
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