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Research field. Energy technology/ Post-harvest technology
Project fund; Six milllor: baht approved, about four million baht actual payments

Project period: 1 Cctober 2003 - 30 September 2006

Objectives:

The objective of the Project "Development and Improvement of Agricultural and Food
Products with Combination of Various Drying Techniques™ is to enhance the research capabilities of the
lecturers and researchers involved in the project, and to produce numbers of graduated doctoral and
master students as well as international journal publications and transfer research outputs to industrial

sections and commercialization.

Methodology:

During each semester, there are about 15 master and 8 doctoral students working in the
project. Project meeting was arranged weekly for discussion between the students and supervisors who
co-operated under senior-supported advisor system. All colleagues had a responsibility to publish the
knowledge from his/her researches especially in cifed international journals. Collaboration was also

made with industrial sectors to produce prototyped dryer and with expertise research institutes.

Research topics of the project are mostly in the field of drying technalogy. Research topics
separated by products are emphasized on grains (i.e. paddy, corn, and soybean), vegetable, fruit, herb
and meat. The topics are also separated by drying technology into hot air and superheated steam
drying, fluidized bed and spouted bed drying, heat pump drying, drying using adsocrbent, far-infrared
drying, drying under low pressure and drying by combined techniques. Renewable energy from biomass

and drying energy saving are also included in the research topics of the project.

Results:

The success of this project is beyond the proposed target. The outputs of the project are 28
publications in international journals (excluding some papers in print), 13 publications in national
journals, 15 papers in international proceedings, 60 papers in national proceedings, and one chapter in
one book. One patent of invention is on pending status. Eight doctoral and 31 master students in the
project have been graduated. Besides the academic outputs, the knowledge of the project is also
transferred to industrial sectors in grain, vegetable and fruit drying. Private companies have been
produced and commercialized fiuidized bed dryers for drying paddy, parboiled rice, corn and soybean;
rice-husk cyclonic furmace; heat pump and hot air dryer for fruit and vegetable drying industries; and cool

air ventilation system in a paddy silo.



Discussion and Conclusion:

1.

Twenty eight papers have been published in international journals with overall impact factor
(2004) of 29.085.

The overall budget used in this project is about 4 million baht and is about equivalent to
143,000 baht per an international journal paper.

Fifteen papers have been published in national journals. If two national journal papers are set to
be equivalent fo one international journal paper, it costs about 123,000 baht per an equivalent
international journal paper.

Research outputs transferred to industrial sectors resulted in high benefit to these sectors, such
as saving drying energy, improving drying performance and dried products’ qualities. This
technology transfer also produced more incomes from exporting fluidized bed dryers and rice-
husk cyclonic furnaces.

Advantages of using superheated steam for drying paddy, vegetable, fruit and meat were found
from this research. This drying technique has a trend to use for developing new drying
processes, especially new techniques for producing parboiled rice which have low drying cost
and short drying time,

Mathematical models of studied drying techniques have been developed to the tevel that can be
used for optimizing drying designs and cperations.

The most success of the project is the cooperation of 71 researchers from mulli branches of

knowledge for three years,

Key words: adsorbent, drying, far-infrared, fluidization, fruit, grain, heat pump, low pressure,

mathemnatical model, quality, superheated steam, vegetable, food.



