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Fig 1 Diagram of microwave drying system.
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Table 1 Analysis of variance of consumed and lost energy in ohmic pre-treatment

Energy effenciey Energy loss specifict(MJ)
Variables DF Mean Squares F value DF Mean Squares F value
Microwave 2 29.6036 8.96" 2 163.5124 384.15"
Voltage 2 17.3778 526" 2 19.5889 46.02"
Time 2 28.0148 8.48™ 2 3.8263 8.99"
Microwavex Voltage 4 17511 0.53™ 4 1.6014 376"
Microwavex Time 4 03130 0.09™ 4 0.4573 1.07™
Voltagex Time 4 2.9954 0.91™ 4 0.1723 0.40™

**: Represent significant difference within probability level of 1% *: Represent significant difference within
probability level of 5% ns: Represents the lack of significant difference
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Table 2 Analysis of variance of consumed and lost energy in blanching pre-treatment
Energy effenciey Energy loss specifict(MJ)
Variables DF Mean Squares F value DF Mean Squares F value
Microwave 2 25.7322 11136 2 10.6926 3646
Time 2 1.3161 5.70° 2 1.7785 6.06"
Microwavex Time 4 0.0843 037" 4 0.7999 273"

**: Represent significant difference within probability level of 1% *: Represent significant difference within
probability level of 5% ns: Represents the lack of significant difference
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In this research, carrots were first cut into equal pieces and then subjected to different treatments at
different levels. The voltage levels were at 40, 60 and 80 volt in ohmic pretreatment and at 3, 5, and 7
minutes. The parameters studied in the blanching pretreatment included time, with different levels of 5,
10, and 15 minutes. Immediately after pretreatment, samples were dried in microwaves at 360, 600 and
900 watts. Finally, for each case of microwave dried and pretreated samples and their different levels, the
energy efficiency values and their lost energy were calculated. According to the results, in the majority of
cases, we see that increasing the amount of microwave power increases the energy efficiency, and
subsequently the lost energy decreases, so that the maximum value was 15.8797%. In the study of the
effect of voltage in the ohmic pretreatment, a similar result was obtained, with the highest energy
efficiency of 15.7061%. Also, in evaluating the effect of time parameter in ohmic pretreatments, it was
observed that with increasing pretreatment time, the amount of energy efficiency was also increased and
the energy lost was reduced, so that the highest amount of energy efficiency and the lowest amount of
energy lost were respectively 15.7409% and 8.2358 MJ were measured.
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