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ABSTRACT 
Different systems of air solar collectors were used with an active solar dryer to study the drying options of a thin layer of 

lemon-grass (Cymbopogon citratus}. Three air solar collector systems were tested by outlet air temperature, absorbed energy, 
gained energy and thermal efficiency. The results indicated that, the additional collector plate to the most common air solar 
collector and the additional air flow passing upper and lower the absorbed plate, increased outlet air temperature by 
18.5%, followed by incre-asing the energy gained by 41%, and increasing of the thennal elliciency of the air solar col­
lector by 69%. That system increased the drying rate of lemon-grass by 37 .5%. 
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INTRODUCTION 
Several configurations of solar air heater have 

been developed. Various designs, with different 
shapes and dimensions of the air flow passage in 
plate type solar air collectors were tested (Hollands 
& Shewan, 1981, Yeh et al., 2000). The double­
flow type solar air collector have been introduced 
for increasing the heat transfer area, leading to im­
proved thermal performance (Yeh et at., 1999). 
This increases the thermal energy between the ab­
sorber plate and the air, which clearly improves the 
thermal perfonnances of the solar collectors with 
obstacles arranged into the air channel duct These 
obstacles allow a good distribution of the fluid flow 
(Zaid eta/., 1999 and Moummi et al., 2004). Since 
1950, many researchers have studied this type of 
thermal device and designed models for different 
solar air heater collectors configurations, as down­
ward type and upward type air heaters, with or 
without cover glass, flat plates solar collectors with 
energy storage unit (Jain and Jain, 2004 and Jain, 
2007), collectors with multi flow channels or multi 
pass (Forson et al., 2003) among others. 

Sun dryers essentially use the sun to heat the 
air, which flows over the commodities in the dry­
er. Hot air has a low relative humidity; therefore 
remove large amounts of moisture from newly 
harvested crops. Many agricultural products have 

been sun dried in open air for thousands of years. 
The purpose is to preserve food and/or crops which 
might otherwise spoil. Drying remove water and 
thus prevents fermentation or the growth of molds. 
It also slows the chemical changes that take place 
naturally in foods. A large portion of the world's 
supply of dried fruits and vegetables continues to 
be sun dried in the open air without technical aids 
(Szulmayer, 1971 ). 

Some crops need to be protected from direct 
solar radiation to avoid undesirable discoloration in 
the resulting product. These crops should therefore 
be dried in indirect solar dryer (Muhlbauer, 1986). · 

Moustafa et al. (2009) studied the effect of 
drying air temperature and air humidity on the dry­
ing characteristics of lemon grass and developed a 
model to estimate the drying curves. 

Lemon-Grass (Fig. 1) is native to Malaysia, 
and is an important ingredient in Southeast Asian 
cooking. It is a tender perennial with a mild lem­
ony fragrance and a lemon-citrus type taste. The 
stalks are too tough to eat, but they can be chopped 
and pounded to add flavour to fish or poultry sauc­
es, and stir fry. Lemon-grass has long, thin, sharp 
grass-like gray-green leaves, and a scallion-like 
base. It grows to up to 6 feets under ideal conditions 
in the tropics, and to about 3 feets in more northerly 
climates, so using it as a mid to back of the bor-
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