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Abstract

This thesis studies about effects of air flow rate and concentrations of titaniumdioxide (TiO,)
nanofluid on thermal efficiency of a downdraft gasifier. The downdraft gasifier in this study has
diameter of 40 cm and height of 190 cm. Maximum power of this gasifier using coal as fuel is 100
kW. Sub-bituminious coal with a size of 2.5 x 2.5 cm is used as fuel. In each experiment, the
gasifier is filled with 60 kg of coal. TiO, nanoparticles of 21 nm used in this study are dispersed in
water with the concentration of 10 and 20 ppm. This study consists of 2 parts. The first part is a
study of effect of air flow rate which varies in the range of 600 - 1,000 L/min. The second part
studies the effect of water and nanofluid in coal on thermal efficiency of a downdraft gasifier. There
are 3 types of fuel used in this study i.e. coal, coal with additional moisture and coal with nanofluid
mixture. The ratio of water and coal is 1:100 and the concentrations of coal nanofluid mixture are 10
and 20 ppm. The experiments in the second part are conducted with constant air flow rate at 700
L/min. The experimental results for the first part show that the optimum air flow rate for gas
production is 800 L/min or equivalence ratio of 0.34. The thermal efficiency of this downdraft
gasifier is 58.51%. The experimental results for the second part show that moisture in coal can
improve thermal efficiency of a downdraft gasifier and the efficiency of downdraft gasifier with this
type of fuel is 70.13%. This is the optimum condition in this study. The compositions of syngas at
this condition are H, 14.14%, CO 26.53%, CH, 0.76%, CO, 1.87%, O, 2.28% and N, 54.42%.
However, it is found that the concentration of nanofluid has effect on the thermal performance of
the gasifier in which high concentration of nanofluid would decrease the thermal efficiency of a

downdraft gasifier. The thermal efficiency of gasifier with 10 ppm and 20 ppm of nanofluid are



34.50% and 21.62%, respectively. Thus adding nanofluid in solid fuel for production of syngas has
effect on thermal efficiency of the downdraft gasifier. This is may be due to the unsuitable

combustion reaction in combustion zone for production of syngas.
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