Abstract

The cbjective of this research was to study and develop a small scale station for electricity
and heat generation using hybrid updraft-downdraft biomass gasification technology. Also, the test
and evaluation of the system were carried out in order to initiate an approach for systematic use of
:_E_._t.aiomass energy in agro-industry production. The study was divided in to four parts, namely;
1.} designing an energy production station which is capable of generating electricity and heat
:: 'e.lpproximately 40 kWh and 500 kWth, respectively, 2) setting up the heat system used in drying
_:'._a_npplication, 3) fabricating the electrical connecting system and 4) doing cost-profit analysis of the
whole system. In this study, giant leucaena (Leucaena leucocephala (Lam.) de Wit) was used as
a feedstock,

The results showed that the gasification efficiency obtained was 80% with the biomass
consumption rate of 63 kg/hr. The heating value of producer gas was 5.36 MJ/Nm" which would be
sufficient for use in drying application or electricity generation. Moreover, tar content in producer
gas was low with a value of 3.1 mg/an because the gasification system was added up the cleaning
system consisting of scrubber and condenser, For electricity generation test, the producer gas used
with a gas engine gave the electrical efficiency 12.52% at the electrical output of 40 kW, At this
condition, the biomass consumption rate was 1.81 kg/kWh. In case of using a diesel dual engine,
the electrical efficiency achieved was 15.93% at the electrical output of 53%. The specific fuel
consumption (diesel oil) was found to be 0.06 VkxWh or 2.98 Vhr, and the specific biomass
consumption rate was 1.01 kg/kWh which was approximately 80% replacement. For the test of
producer gas in cassava chip drying using a rotary dryer, 't};é temperature in a burner was 323.6°C at
the gas flow rate 250 m’/hr. Cassava chips were fed to the dryer with the feeding rate of
77.17 kg/min, and the time required to pass the dryer was 47.12 min. The cassava chips were
circulated six rounds to achieved moisture content lower than 13% w.b. The specific energy
consumption for the drying was approximately 9.73 Ml/kg, . The stability of electricity was
found to be in a standard range. Considering the cost-profit analysis of the system, the net cost of
investrment is 834,600 Baht and the system is able to retumn the money 173,789 Baht/yeas, which
resulted in five years of payback period. The results found in this_stﬁdy:__can ensure the use of
a small scale station for electricity and heat generation using. hybfid_'P'}__f_dr.élﬁ-.dowwraﬂ biomass

gasification technology in rural communities.
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