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Abstract

The objective of this thesis is to study the energy production ratio of biodiesel
production by considering the gross energy. requirement, namely direct and indirect energy
requirements. The former includes electricity, and diesel oil , etc. while the latter includes energy
from labor, crop cultivation, and raw materials used in the biodiesel production process, etc. This
study gathered information from the “Clean air and city project”, Amphor Sansai, Chiangmai and
used some coefficient from previous studies.

From the study , it is found that biodiesel production of 1 MJ used 1.063 MJ of gross
energy requirement , which is equivalent to 0.94 energy production ratio. Most of energy used is
mainly from the biodiesel production process , which is energy for raw materials i.e. chemical ,
crude palm oil , and water, etc. If there is a development of biodiesel production to have no water
cleaning process , it will help reduce the need of raw materials resulting in lower gross energy
requirement.

The study includes the financial analysis of the “Clean air and city project”. Based on
the interest rate of 8%, it is found that a positive NPV of 697,805 Baht is obtained with an IRR of
8.82%. So this I;roject is feasible.

Due to the uncertainty of assumptions used in the financial analysis , the sensitivity
analysis is done to foresee the fluctuation of crude palm oil prices and biodiesel prices. The result

shows that the project has a high sensitivity/risk on the fluctuation of crude palm oil prices and



biodiesel prices. For example , if the crude palm oil price decreases from 12 Baht/iter to 11
Baht/liter and biodiesel price increases from 23 Baht/liter to 24 Baht/liter, the IRR is changed
from 8.82% to 15.87%.

The quality of biodiese! produced from a system of 1,000 liters/day and 100 liters/day
was tested in the laboratory. It was found that the quality of biodiesel produced from the system
of 1,000 liters/day and 100 liters/day showed insignificant result. Furthermore, the result of
financial analysis of a biodiesel production system of 100 liters/day, which could be a model for
biodiesel production in the community. The investment cost for a biodiesel production system of
100 liter/day is much cheaper than that of 1,000 liters/day. The financial analysis of a small scale
system (100 liters/day) is 851,105 Baht and 20.08% for NPV and IRR, respectively. The payback
period is only 4.98 years. Based on an interest rate of 8%, biodiesel price of 23 Bahtfiter and
crude palm oil price of 12 Baht/liter. In addition, the project is more feasibfe when the used
cooking oil is used as raw material. It gives NPV of 2,654,395 Baht and IRR of 43.43 % with a
payback period of 2.3 years.

Therefore, the biodiesel production system of 100 liters/day is a suitable model for
community to produce and use biodiesel in the community. It has a low risk of investment cost,

and the operation is not complicated.





