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Abstract

In this study, the solar tunnel dryer with biomass gasifier are designed and constructed.
Four agricultural produces which are banana, ginger, kaffir lime leaves and chili are dried to test
the performance of the drying tunnel. The product cost is evaluated. Besides, to ensure that the
process is environmentally friendly, the study of environmental impact during the life cycle of
dried products is also carried out. In case of using charcoal as fuel for the gasifier, the results
show that, the solar tunnel with gasifier could reduce the drying period of all agricultural
produces comparing to the simple solar dryer. In case of banana, ginger, kaffir lime leaves and
chili, the drying period could be reduced as much as 15.54%, 27.67%, 15.80% tag 9.36%,
respectively. The efficiency of the designed solar tunnel when banana, ginger and kaffir lime
leaves and chili are dried is also higher as 22.22%, 9.60%, 22.18% and 23.60%, respectively.
Besides, due to the life cycle analysis results, the environmental impact including global
warming, rain acidification and particulate matter emission in the case of dried banana is the
minimum at 2.47 x10" Pt/kg. The environmental impacts of dried kaffir lime leaves, dried chili
and dried ginger are 3.56 x10" Pt/kg, 1.01 x10" Ptkg and 5.11 x10" Pt/kg, respectively. The
results from all cases show that the use of solar tunnel with biomass gasifier is more
environmentally friendly comparing with the use of conventional LPG — based dryer. It could

reduce global warming and rain acidification impacts. The reduction could be as high as 80%.



However, it could not reduce the effects of particle matter (PM) emission. The emission of the
designed system is more than that of the conventional LPG system approximately 19%. From the
economic analysis, the product costs which includes the environmental externality costs of dried
banana, dried ginger, dried kaffir lime leaves and dried chili are 118.45, 195.94, 79.08 and 296.58
baht/kg respectively. The payback period of the designed tunnel is 1.77-3.09 years and the

internal rate of return is 30.05%-56.14%



