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Abstract
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The purpose of this research was to study the utilization of producer gas in the
mulberry green tea production process. The coconut shell size of 5-8 cm was used as
solid fuel in a downdraft gasifier. The experiments were divided into two parts: (1.) to
investigate producer gas production at three different air flow rates; 2.5x10” 3.5x10” and
4.5x10° m’s (2.) to study producer gas utilization in mulberry green tea production
process i.e. boiling, roasting and drying.

The experimental producer gas production at three different air flow rates of
2.5x10° 3.5x10° and 4.5x10° m’/s showed that the average fuels consumption rates
were 4.33 4.83 and 5.16 kg/hr, respectively. The corresponding high heating value
(HHV) was 5.74 4.92 and 4.31 MJ/Nm~ as well 23 the CO yield were 27.66% 23.74% and
20.79%, respectively. And the experimental procucer gas products were tested at during
time of 180 min/batch and fuels of 20 kg/batch.

The experimental producer gas utilization in the mulberry green tea production
process in boiling roasting and drying were showed following that:

The boiling mulberry green tea process of the hot water 95°C was used the
coconut shell convert to producer gas for energy source in this process. The
consumption of coconut shell and Liquid Petroleum Gas (LPG) per 1 kg the bailing
mulberry green tea is 0.027 and 0.003 kg, respectively. As a result, the annual
consumption of coconut shell and LPG in the boriing mulberry green tea process (500

kg/day, 260 day/year) was 3,510 and 650 kg, rescectively.
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The roasting mulberry green tea process of temperature 60°C had used the
coconut shell convert to producer gas for energy source in this process. The
consumption of coconut shell and LPG per 1 kg of the roasting mulberry green tea (500
kg/day, 260 day/year) was 0.05 and 0.012 kg, respectively. As a resuit, the annual
consumption of coconut shell and LPG in the roasting mulberry green tea process was
6,500 and 1,560 kg, respectively.

The drying mulberry green tea process with the temperature chamber to 100°C
could be down the initial moisture content of 271.06% db (75.02% wb) to final moisture
content of 4.03% db (3.87% wb) on 60 minutes for time drying. The system and dryer
efficiency of muiberry green tea production was 28.06% and 11.58%, respectively. With
air flow rate was 0.59 kg/s. Also, the consumption of coconut shell and LPG per 1 kg of
the drying mulberry green tea is 0.4 and 0.077 kg, respectively. As a result, the annual
consumption of coconut shell and LPG in the drying mulberry green tea process (100
kg/day, 260 day/year) was 10,400 and 2,080 kg, respectively.

The economical assessment in the utilization of gasifier system instead of LPG
in boiling and roasting mulberry green tea process of 500 kg/day was a payback period
(PBP) 1.49 years (1 year 5 months 26 days). While a payback period (PBP) of drying

mulberry green tea process of 100 kg/day was 2.53 years ( 2 years 6 months 10 days).





