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Abstract

The objective of this research is to investigate the optimal drying condition and
to increase the efficiency of a biomass longan dryer for drying of agricultural products.
The biomass longan dryer consists of a combustion chamber, a drying chamber with
two-stage layers size 40x120x120 cm with the longan capacity of 300 kg, a hot air
damper and a ducting system with air recycling. Thermal performance of a biomass
longan dryer was improved by the installation of a flat-plate solar collector for inlet air
preheating in order to save the specific energy consumption. The experimentations were
conducted and tested in order to investigate the optimal parameters of the chili spur
pepper, leech lime leafs and lemon grass dryings. Drying- conditions in terms of the
products layer thickness i.e. 10, 20 and 30 cm and the fraction of air recycling at 60%
and B0% of the outlet air. In order to investigate the optimal drying conditions, the
following parameters were considered; the specific energy consumption, the drying time,
the energy consumption and the products quality.

The experimental resuits showed that the optimal drying conditions for the chili
spur pepper were 20 cm layer thickness and B0 o drying air temperature corresponding
to the 17 hours drying time with the initial moisture content of 250% {db) down to the final
moisture content of 13% (db), the fraction of air recycling should be 80% of outlet air
whereas the specific energy consumption was 10.23 MJ/kg H,0_,,, that could save 21%
of the overall energy consumption. Furthermore, the optimal drying conditions for the

leech lime leafs were 30 cm layer thickness, 60°C drying air temperature corresponding



to 6 hours drying time with the initial moisture content of 165% {(db) down to the final
moisture content of 12% (db), the fraction of air recycling should be 80% of outiet air, the
specific energy consumption was 14.26 MJ/kg H,O,,,, that could save 21.9% of the
overall energy consumption. Not only that, the optimal drying conditions for the lemon
grass were 30 cm layer thickness, 70°C drying air temperature, 7 hours drying time with
the initial moisture content of 310% (db} down to the final moisture content of 12% {db),
the fraction of air recycling should be 80% of outlet air, the specific energy consumption

was 7.25% MJ/kg H,O,_, ., that could save 20.5% of the overall energy consumption. The

avep
performance of a biomass longan dryer was improved by the installation a flat-plate solar
collector size of 5 m” for inlet air preheating. The experimental results showed that a flat-
plate solar collector could increase the drying air temperature of 20°C when operated
under the average solar radiation intensity of 850 w/m’ and the average ambient
temperature was 28°C. The collector efficiency was about 40% and the biomass energy
consumption was saved 40%. The efficiency of an improved biomass longan dryer was
about 19% increasing 5% when compared to the fraditional longan dryer. Finally, the
payback period (PBP) of the biomass longan dryer when operated for longan drying only
was about 1.15 years whereas continuously operated for drying of longan and
agricultural products was about 0.62 years. Furthermore, the drying curves of chili spur
pepper, leech lime leafs and lemon grass were fitted to the experimental data using
fourteen different moisture ratio equation. The correlation coefficient {r} to select the best
equation for variation in the drying curves of the dried samples. The experimental results
showed that the Midilli et al. model was found to be the best model for describing the

drying curves of chili spur pepper and leech lime leafs. Also, the Wang and Singh model

was found to the best model for lemon grass drying curves.





