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Abstract

Agricultural residues are highly potential for use as alternative energy sources. However, they are less
attractive to apply as commercial fuels because of their inferior properties, i.e. unexpectable size, high moisture
content, etc. In this research, the study of biomass preparation with agricultural residues as feedstocks was
conducted using a flash drying process. Three different types of biomass comprised of Eucalyptus bark, empty
fruit bunch (EFB) and coconut coir dust were selected to investigate the effects of hot air temperatures of 130
and 160°C and biomass feed rates of 300, 480 and 600 ke h" on moisture reduction, drying rate, specific energy
consumption (SEC), thermal efficiency of drying and cost covered by biomass preparing process. The results
showed that the hot air temperature of 130°C and the biomass feed rate of 300 ke h" were the optimum
condition for drying all biomass tested. The increase in the hot air temperature (160°C) did not have significant
effect on moisture reduction and drying rate. In addition, the higher feed rates (480 and 600 kg h") tended to
decrease drying rate. At the optimum condition, the SEC value was lower than that obtained by the higher hot
air temperature and it was slightly higher with respect to the result of the higher feed rate. The drying thermal
efficiency varied between 64 and 76%. Comparing the cost of biomass preparation, it was found to be
competitive with fossil fuels. Consequently, agricultural residues prepared through the flash drying process are
potential for use as alternative energy sources.
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(S.D.) of data collected for three hours.
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Table 1 Cost of biomass drying

Description Cost (Baht)
raw material 1,000 kg x 0.1 Baht kg’1 100
heat source (exhaust gas) -
labor 2 people x 40 Baht h" x 3.3 h 264
electricity 50 kWh x 3.3 h x 3 Baht
4 495
kwh
Total 859
Table 2 Cost of water evaporation
Eucalypt
[tem EFB Coconut

us

production cost (Baht) 859 859 859

mass of evaporated
346 389 340
water (kg)

mass of dried product
654 611 660

(ke)
cost of evaporation (Baht
1 2.48 2.21 2.53
)
biomass drying cost (Baht
’ ,1) 1.31 1.4 1.3
S

HAIATIETAUUNSUUTIUTIALaRdlY Table 3 lnufn
finuty 30% w.b. wazdasinsilou 300 ke h ' wudn wWaen
Wyandusa neaneUndu wazyeuenil Isaiieuivainig
ouwinfu 0.43 0.39 wag 0.43 Baht Mcal " FdlndiAssiudiu
fiu fifisran 0.48 Baht Mcal " fetfu JanThunaths 3 wilndl Jud
Fneamlumaianudssudmsulfluamegaamnssuld ned
neargUduidnennesan

Table 3 Cost of biomass with respect to its calorific value

biomass
) calorific value
biomass 4 cost (Baht
(Mcal kg ) * 1
Mcal )
Eucalyptus bark 3.010 0.43
EFB 3.580 0.39
coconut coir
3.027 0.43
dust

* calorific values were referenced from Arjharn et. al.
(2012)
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