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Abstract 22 750 4

Gasification process is an alternative way to dispose of waste effectively with lower
environmental impact than direct combustion or incineration and recover green énergy for power
production either in the form of heat or electricity. The objective of this research is to study
optimum operating point of a downdraft gasiﬁer for power generation. A 50 kg/hr of gasification
equipped with gas cleaning system for dust and tar removal and dual-fuel diesel engine with
generator has been used by using industrial waste water-sludgé as fuel for evaluating its
performance. From the field-experiment, the inlet air with the flow rate of 100 Nm’/hr has been
shown to be the optimum operating point of the downdraft gasifier. The temperatures investigated
in the combustion zone were around 1,150°C while the reduction zone were around 1,000°C.
From the analysis on results of performance testing, the producer gas composition consists of
16.31 %CO, 0.90 %0,, 1.13% CH,, and 9.05% H,. The calculated higher heating value was 3.36
MJ/Nm’. The optimum operating point for electric power generation was about 24 kW, with a
specific fuel consumption of 2.94 kg/kWh at fuel consumption rate of 59.71 kg/hr, 27.56% of ash
removal rate and the total plant efficiency of 11.12%. The investment cost for the system was
about 3,000,000 bath while the operating and maintenance cost were 544,292 bath/years and the

system can be financial returned within 3.53 years





