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Abstract

The main objective of this study to determine the possibility of utilizing Napier Pakchongl
(Pennisetum purpureum cv. Pakchongl) grass as energy crop for gasification process. One of the
key advantage of Napier Pakchongl grass is its high production rate of potentially 70 tons fresh
per Rai per annual. Higher than the forage grass or other energy crop. In this study, the harvested
grass is chopped and dried, then pelletized to 0.6 mm diameter cylindrical shape with final
humidity of 7.72+0.14% by weight. The produced pellet samples are analyzed for physical
properties of moisture content, ash, volatile matter, fixed carbon and heating value. The results
show that Napier Pakchongl grass pellets yield a gross calorific value (HHV) of 18.31 MJ/kg
pellet. The second part of the work concerns a utilization of grass pellets using a downdraft
gasification reactor. The goal is to optimize the process air/biomass equivalent ratio (ER) in
producer gas generation steady-state operation. the producer gas from each case of ER is
collected and analyzed for their composition from gasification. The result shows that the
equivalent ratio 0.2 yields the highest heating value of producer gas per fuel weight of 5.85 MJ/kg
pellet. By approximate cost of grass pellet production in this work is 1.94 baht/kg equivalent to
0.39 baht/MJ of heat which comparable to the value of LPG which could be an important

resource in the near future.



