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This research project is integrated from 3 subprojects performance by 3 Universities, King
Mongkut’s University of Technology Thonburi (KMUTT) Kasetsart University (KU) and Chiang Mai
University (CMU). The objectives of the project are to design a prototype of ethanol production with solar
energy to reduce the ethanol distillation cost and to study the techniques on ethanol chip fermentation and
ethanol distillation process.

A fermentation pilot plant was carried out by Kasetsart University. Ethanol mash was produced
from cassava chips by simultaneous saccharification and fermentation (SFF) process of which the
fermentation efficiency was about 83% with an average conversion ratio of 0.3405 gal/g, ..curachips (or an
average of 0.4746 gal/g dry_, ). The production cost at 100,000 1/d ethanol capacity with 3500 Baht/ton
material was around 14.92 Baht/l,,,. . 0.+ The cost could be classified as 9.12 Baht/l for material and 5.74
Baht/ 1 for others.

Distillation systems were performed by a set of flat —plate solar collectors. The system couled
yieled 75%v/v ethanol at 50 1/d capacity. The distillation cost was 10.98 Baht/l ;.. 5., compared with
11.91 Baht /e, ;5. Of the system using LPG as energy source (LPG cost was 16.81 Baht /e,,,.). For the
latter case when the price was inflated to be 18.44 Baht /e, the distillation cost was 12.81 Baht /1,
T75%viv.

Another system was done at CMU by using bubble pump technique. The distillation rate was
about 50 1/d with the concentration of 80%v/v. The distillation cost was 13.92 Baht/l compared with 12.21
Baht/l for the LPG system. When the LPG cost is not subsidized and it is 18.44 Baht/kg, the distillation
cost of the LPG system will be 13.14 Baht/l.

It could be seen that the distillation cost from the solar energy system tends to be lower than that of
the system using LPG. However, when carbon tax is included (min carbon tax is about 3 US$/ton carbon)
the distillation cost of the LPG unit will be 1.88 Baht/lI higher than that of the unit using the flat-plate

collector and the cost will be similar to that of the bubble pump unit.





