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Abstract
178838
There are many tapioca factories in Thailand with total capacity of 1.7 to 1.8 million-ton per day.
Their wastewater has high-potential for biogas production. This research aims at both technical and
financial evaluation on the biogas utilization as a fuel for generating heat and electricity. Heat is the
main energy used in the hot air, starch-drying process. Two factories with different heat sources for
air heating were conducted as the case studies which were called Factory I with production capacity
of 9.5 ton/hr and produced waste water of 2,280 m3/d, and Factory II with production capacity of 6.3
ton/h and produced waste water of 1,512 m3/d, respectively. The Factory I used two heat sources for
drying process which were steam generated by 5 ton/h rice-husk boiler and fuel oil for 8 ton/h air
heater. While Factory II uses only fuel oil for 3,000 kW hot oil boiler. First the potential on biogas
production of both factories was evaluated. Then three cases of biogas utilization were designed
with based on suitable thermal-match of their drying processes; Case I: existing fuel substitution by
direct burn, Case II: using micro gas-turbine cogeneration system and Case III: using biogas-engine
cogeneration system. For financial evaluation two assumptions of without and with the existing
UASB (Upflow Anaerobic Sludge Blanket Reactor) in the factory were considered. The sensitivity

analysis was also carried out for the main effecting parameters.

The results showed that Factory I and II can produce biogas of 962 m’/h and 638 ms/h, respectively.
For biogas utilization, Case I (direct burn) was the best financial return for both factories, since the
total investment (including UASB reactor) was minimum, and was about 14.88 million baht and
11.04 million baht for Factory I and II, respectively. The internal rate of return (IRR), return on
equity (ROE), and payback period were 52.2%, 131.0%, and 2 years for Factory I, and 152.9%,
460.8%, and 0.67 years for Facfory I1, respectively. However, the biogas was used only 72.92% to
80.69% of its potential and didn’t use for electricity generation. Based on the cogeneration system,
Case IlI was the best. They can produce the electricity of 8.50 GWh/y and 9.06 GWh/y for Factory I
and II, respectively, which also produced more than Case II. For sensitivity analysis, the parameters

that showed significant affected on the financial return were the electricity and fuel cost.





