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Objectives:

The objective of the Drying Technology Project is to enhance the research capabilities of the

researchers in the Drying Technology Research Laboratory {DTRL), School of Energy and Materials,

King Mongkut's University of Technology Thonburi to an international level. The research topics are

emphasized on drying grains and foods with several techniques. The outputs from the researches are

aimed not only for international journal publications but also for commercialization and industrial uses.

Methodology:

This project is operated in a pyramid shape, where master and doctoral students are at the

base of the pyramid, the student advisors are in the middle, and a head of the project is at the top of the



pyramid as project manager and advisor. During each semester, there are about 15 master and 8

doctoral students working in the project under 6 co-supervisors.

Research topics of the project are mostly in the field of drying technology. Products to be dried
are emphasized on grains {i.e. paddy, corn, and soybean), vegetable, fruit, herb and meat. The drying
technologies used in the project are hot air and superheated steam drying, fluidized bed and spouted
bed drying, and heat pump drying. Renewable energy from biomass and drying energy saving are also

in the research topics of the project.

Research topics are set up from private sectors’ problems, both from dryer users and
producers. By cooperating with producers in developing dryer prototypes and testing them on sites,
several prototypes are successful and have been commercialized. The knowledge from these

developments and experiments is planned to be published in cited international journals.

Results:

The success of this project is beyond the proposed target. The outputs of the project are 16
publications in international journals (excluding some papers in print), 18 publications in national
journals, 22 papers in international proceedings, 34 papers in national proceedings, and two chapters in
two books. Six doctoral and 28 master students in the project have been graduated. One patent of
invention is on pending status. Besides the academic cutputs, the knowledge of the project is also
transferred to industrial sectors in grain, vegetable and fruit drying. Private companies have been
produced and commercialized fluidized bed dryers for drying paddy, parboiled rice, corn and soybean;

rice-husk cyclonic furnace; and heat pump and hot air dryer for fruit and vegetable drying industries.

Analysis and Conclusion:

1. Sixteen papers have been published in international journals with overall impact factor (2001) of
7.28.

2. The overall budget used in this project is about & million baht and is about equivalent to
375,000 baht per an international paper.

3. Eighteen papers have been published in national journals. If two national papers are set to be
equal to one international paper, these national papers are equivalent to nine international
papers and cost about 240,000 baht per an equivalent international paper.

4. Research outputs transferred to industrial sectors resulted in high benefit to these sectors, such

‘as saving drying energy, improving dried products’ qualities {although it may be difficult to



estimate the real profit from this improvement}, reducing diesel consumption by replacing a
diesel burner with a rice-husk cyclonic furnace. Overall benefit should not be less than 100
million baht per year. This technology transfer also produced more incomes from exporting
fluidized bed dryers and rice-husk cyclonic furnaces.

5. Advantages of using superheated steam for drying paddy, vegetabie, fruit and meat were found
from this research. This dying technique has a trend to use for developing new drying
processes, which have low drying cost and could produce new acceptable drying products for a
high market.

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

7. The most success of the project is the cooperation of 66 researchers from multi branches of

knowledge for three years.

Key words: drying, food, fluidization, fruit, grain, heat pump, mathematical model, quality,

superheated steam, vegetable,



