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Abstract

In this work, the effect of air configuration inlet of a fluidized bed gasifier was studied. The
reactor has a diameter of 0.2 meter and a height of 1.5 meters. There are three air inlet configurations:
(1) the updraft air inlet pipe, (2) the double tangential inlet pipe, and (3) the single tangential inlet pipe.
The latter two types can create a swirling flow inside the reactor. The air flow rate was fixed at an
equivalent ratio of 0.3, while the mixed palm cake was constantly fed at 3 kg/hour. The production gas
(Syngas) obtained from the gasification process were measured using a syngas analyzer. The results
showed that the temperature profile inside the fluidized bed gasifier with the double air inlet is higher
than the other cases. This is because the combustion zone size is the largest in this case. In addition, the
double tangential inlet pipe produced the most syngas quality which can produced the syngas
concentration of 20.40%, 8.66% and 2.70% for carbon monoxide (CO), hydrogen (H,) and methane (CH,),
respectively. In addition, the low calorific value (LHV) of the syngas of the double tangential air inlet was
the highest at 4,786 kJ/m?, followed by the single tangential air inlet at 3,437 kJ/m® and the updraft air
inlet 2,721 kJ/m>. In conclusion, the double tangential inlet pipe is more favorite for designing fluidized

bed gasification system at assigned equivalence ratio.
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