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Feasibility Study of Combined Hot Air and Far Infrared

Radiation for Parboil rice Drying
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Abstract

A hybrid infrared-hot air cabinet dryer was developed and used for studying of drying kinetic
and investigating some physical qualities of parboiled rice. Three different rice varieties (Chieng
Patalung, Leb Nok Pattani and Suphanburi 1 rice) with different amylose content were prepared for this
work. The fresh sample were soaked, steamed and dried by infrared irradiation and hot air convection.
The mathematical drying modeling for parboiled paddy with initial moisture contents of 42.8-66.7%
dry-basis was proposed based on three different empirical equations. The drying process was carried
out at infrared power of 500, 1,000 and 1,500 W, drying air temperatures of 40-80°C with increment of
IOOC/step and inlet drying air velocity ranging of 1.2-1.6 m/s. The mechanism of mass transfer for the
parboiled paddy drying was relatively affected by an internal moisture movement inside the kernel and
the simulated results modified by Oswin model were the best fitting to the experimental results of
Chieng Patalung and Leb Nok Pattani rice varieties while Chung & Pfost were the best fitting to the
experimental results of Suphanburi 1 rice varieties. Consequently, the results indicated that infrared
power intensity significantly accelerated the drying rate of parboiled rice. Evaluation of thermo-
physical properties in terms of apparent density, specific heat capacity percentage of void fraction and
equilibrium moisture content (EMC) concluded that apparent density, specific heat capacity were linear
dependent on initial moisture content. In the opposite side, the percentage of void fraction was inversely
related to initial moisture content and the EMC value was the logarithm function of surrounding relative
humidity and temperature.

Due to determine quality of dried parboiled rice with various drying conditions, the
experimental results showed that the percentage of head rice yield of dried paddy with a low
temperature and fow infrared intensity was higher than dried paddy at a high temperature whereas the
yellowness value relatively increased with increase of drying temperature. Additionally, the percentage
of white belly was also significantly affected by the drying temperature while yellowness value was
dependent on drying temperature and infrared intensity. Finally, evaluation of the specific energy
consumption was showed that parboiled rice drying with hot air was relative high comparing to drying

with infrared irradiation and combined infrared-hot air.
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