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Simultaneous Optimization of Physical, Mechanical and Thermal
Properties in the Vacuum-Infrared Tomato Tablet Production Process
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Abstract

In this study, the effect of variables affecting vacuum-infrared drying process including air temperature and
vacuum pressure on physical Properties (shrinkage and unit density), mechanical (penetration resistance) and
thermal (effective moisture diffusion coefficient and specific energy consumption of drying ) Compressed
tablets made from tomato powder were studied. Drying process of samples in five levels of temperature of the
40, 50, 60, 70 and 80 °C and five vacuum pressures 20, 30, 40, 50 and 60 kPa done. Statistical analysis of data
and optimization of drying process were performed using response surface methodology. The results showed
that vacuum-infrared drying reduced drying time and specific energy consumption. Increasing the air drying
temperature increased the effective diffusion coefficient of moisture and shrinkage as well as decreasing the
specific energy consumption of drying, penetration resistance and unit density. The optimum point of drying
process of compact tablet tomato was obtained at 50 ° C and vacuum pressure of 50 kPa. Drying under mild
conditions (lower temperature and higher vacuum pressure) increased the desirability index.

Key Words: Optimization, Vacuum dryer, tablet compress Tomato, shrinkage.
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