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Fig 1. Green bean pod ohmic heating system: 1- Voltage regulator 2- Thermocouple 3- Stainless steel electrode 4- Distilled water 5- Green
bean pod sample 6- Digital scale 7- Glass ohmic heating system
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Fig 2. Schematic calorimeter
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Table 1. Results of analysis of variance of the effect of voltage, ohmic time on the specific heat of the green bean pod
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Fig 4. compares the average effects of different ohmic voltages on specific heat at constant time
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Fig 5. Comparison of the mean effects of different ohmic times on specific heat at constant voltage
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Fig 6. Interaction effects of time and voltage of ohmic on specific heat of green bean pod
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Similar uppercase letters indicate no significant difference for different ohmic times at any voltage
Similar lowercase letters indicate no significant difference for different ohmic voltages at any one time
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Table 2. Results of analysis of variance effect of voltage, ohmic time on thermal conductivity coefficient of green bean pod
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Table 3. Results of analysis of variance of the effect of voltage, Ohmic time on thermal diffusion coefficient of green bean pod
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Abstract

In this study, the effect of ohmic heating on some thermal properties of green bean pods was investigated in
order to improve the processing process of this product and to replace this method in the industrial sector and
increase its productivity. Initially, the moisture content of the green bean pod was determined. In this study, a
glass box was measured using a voltage regulator at three voltages of 30, 50, 70 volts, and at three times of 3, 6,
9 minutes boiling in a glass box, the weight changes were recorded and the temperature variations were
recorded using a data logger. then, the thermal properties of the casing including : Specific heat capacity,
thermal conductivity coefficient and thermal distribution coefficient were investigated. The data were analyzed
using a factorial experiment into completely random design. The results showed that both the studied factors,
the duration of significant heating and the amount of voltage, had a significant effect on specific heat, thermal
conductivity and thermal diffusion coefficient, so that specific heat and thermal conductivity increased and
thermal emission coefficient were decreased So that the maximum amount of special heat at 70 volts and the
time of 9 minutes is 0.923 kJkg™°C™ and the lowest amount of special heat at 30 volts and the time of 3 minutes
is 0.190 kkg™*°C™ was obtained, in the discussion of the thermal conductivity coefficient, the highest thermal
conductivity coefficient at 70 volts and the time of 9 minutes, the value of which is 0.513 Wm™°C™? and the
lowest thermal conductivity coefficient at 50 volts and time. 3 minutes, the value of which is equal to 0.150
Wm™°C?, and also in the discussion of thermal emission coefficient, the highest value is related to voltage 50
and the time of 3 minutes is equal to 7.2x10° m’s™ and the lowest Thermal emission coefficient is equal to
1.2x10° m%™, Which was about 30 volts and lasted 9 minutes.

Keywords: Green beans, Ohmic heating, Specific Heat, Thermal conductivity, Thermal diffusion
coefficient
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