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Abstract

The present research aimed at studying drying of some food products in a low-pressure
superheated steam drying system, which is proposed as an alternative for drying heat-sensitive
food products, e.g., fruits and vegetables. The project involved the design, fabrication and testing
of a cabinet-type low-pressure superheated steam dryer prototype as well as the investigation of
the effects of various drying parameters on the drying kinetics and quality of a food product
undergoing this drying operation. The results obtained were also compared with those obtained
using other type of drying process as well.

In the first part of the study carrot cubes were used as the test materials to determine the
effects of various drying parameters on their drying kinetics and various quality attributes, i.e.,
volume, shrinkage, apparent density, color and rehydration behavior. The results obtained were
compared with a similar set of results obtained from a vacuum drying system. It was found that
although low-pressure superheated steam drying required longer dwell time to achieve the same
final moisture content than that of vacuum drying, some of the quality attributes, especially color
and rehydration behavior of the dried carrot, were superior to those obtained in vacuum drying.

Based on the results of the first part it was observed that the differences between the two
sets of drying times (low-pressure superheated steam and vacuum drying) were smaller at higher
drying temperatures. The second part of the study thus aimed to further investigate the rates of
both low-pressure superheated steam and vacuum drying at various temperatures and pressures.
The effect of operating pressure on the value of an inversion temperature was also investigated
in this part of the study. Molecular sieve beads were used as the test materials in this part. From
the study it was found that the values of the inversion temperature calculated only from the rates
of drying in the constant rate period were different from those calculated from the whole drying
period (constant rate period and falling rate period). Page’s equations and a single-term
exponential equation were found to satisfactorily describe the kinetics of low-pressure

superheated steam drying and vacuum drying system, respectively.
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