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Abstract

Heat energy has been used as the main source in agricuitural product drying.
Due to the increasing in petroleum price, attention in using solar energy and biomass
such as fuel wood which are the cheap-energy resource have been paid. The aim of
this project was to use solar energy together with biomass energy (fuel wood) for
drying the agricultural product. . Three types of solar energy+fuel wood fired dryer;
Le. cabinet type, tunnel type and step type were designed and fabricated. The
objectives of the project were to find the appropriate type of the dryer which is
inexpensive, simple to operate and having the heat storage. To test the performance of
the dryers, these three dryers have the inside drying area of 6-8 m?*. Under the drying
chamber, there was a stack of bricks using for heat storage purpose. The heat from the
brick would transfer into the drying chamber the burning was extinguished. Solar
collector was used to convert solar energy to heat for drying during the day time. The

installation area of 6.67 m?*, 12m”and 4.83 m” were required for cabinet type, tunnel
type and step type dryers respectively. The number of bricks used for heat storage in
cabinet type, tunnel type and step type dryers were 1,728, 2,500 and 1,928 bricks
respectively. The area of solar collectors for cabinet type and tunnel type dryers were

45m” and 4m* respectively, but for the step type dryer there was no solar collector.
Resuits from the drying of 3 agricultural products; i.e. hot chilli, Musa banana and
Leech lime leaf, showed that with both solar energy and wood fuel used in drying,
cabinet type, tunnel type and step type dryers had the thermal efficiency of 1-3%,
1-6% and 2-7% respectively. The step type dryer had slightly higher efficiency than
those other two types because the wood furnace was under the brick stack. The heat
storage efficiency of the three dryers were 13-58%. The material cost for fabricating
those three dryers were almost the same which was about 30,000-40,000 Bahts per

6-8 m® of drying area. The cabinet type dryer is the dryer which should be further
developed since it is suitable for tropical area which has fairly often rain and the
quality of the end product is better than those from other two types even that the
efficiency is lower than those other two types. In the next step of work, wood burning
system and heat storage system will be developed in order to increase the thermal
efficiency of the dryer.



