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ABSTRACT 

The aim of this research is to develop and evaluate the solar drying method to dry tomato and 
improve tomato product quality. Also to study the behavior of tomato drying rate compared with some 
drying mathematical models. The solar dryer is used to dry tomato under different levels of air 
velocity (0.5, 1.0, 1.5, and 2.0 m/sec) and three different slices thickness (3, 4, 5 mm). The solar dryer 
perfonnance is determined by studying the effect of the mentioned studied variables on air 
specifications and product quality. The maximum temperature recorded inside the dryer chamber was 
56°C during the corresponding ambient temperature and relative humidity were 34°C and 30.8%, with 
3mm thickness and 0.5 m/s air velocity, respectively. During the test period, the experimental results 
revealed that the reduction in tomatoes moisture content from 91.78 to 3.463203% was obtained using 
drying air velocity of I m/s and slices thickness of 5 mm. The modified Henderson and Pabis's model 
is the most proper model to describe the drying behavior of tomato slices. 

Key words: Solar energy, solar dryer, mixed-mode dryer, tomato drying, perfonnance evaluation. 

INTRODUCTION 

Drying is one of the important food 
preservation methods especially for the sensitive 
commodities crops as tomato fruits. In Egypt 
the annually tomato production is about 
8,105,260 Mg (Statistical FAO, 2011). Tomato 
have a short duration crop, giving high yield. 
But the excess production results in a glut in the 
market and reduction in tomato prices. Also, it is 
highly perishable in the fresh state leading to 
wastage and losses during the peak harvesting 
period. The prevention of these losses and 
wastage is very much important especially due 
to subsequent imbalance in supply and demand 
at the harvesting off-season and economic 
consideration. 

Tomato, as other vegetables, can be dried 
using various methods. In any tomato drying 
technique the required time for drying the 
product depends on many parameters such as 
tomato variety, the soluble solids content of the 
fresh product, the size of the tomato segments, 
the air specifications (humidity temperature and 
velocity) and the efficiency of drying system. 
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The drying rate affects the product quality 
(Andritsos et al., 2003). They added that, dried 
tomatoes undergo the following process steps: 
pre-drying treatments (such as size selection, 
washing and tray placing), drying or 
dehydration, and post-dehydration treatments, 
such as inspection, screening and packaging. 
Karim and Hawlader (2005) said that dried 
products have gained commercial importance 
and their growth on a commercial scale has 
become an important in agricultural industry. 
Goula and Adamopoulos (2006) determined a 
mathematical model for the reaction kinetics of 
ascorbic acid degradation to describe the rate of 
vitamin "C" loss in a drying process of tomato 
halves or tomato pulp. Alonge and Hammed 
(2007) designed, constructed and tested a direct 
passive solar dryer using available local 
materials. The angle of collector inclination 
varied depending on the location and season. 
The results of no load test condition gave the 
maximum of 59°C inside the dryer while outside 
the dryer was 38°C. Gurlek et al. (2008) 
explained the drying behavior of tomato under 
twelve different mathematical models. There 
were compared according to their coefficient of 






























