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SUPITCHAR MEESUKCHAOSUMRUN : DETERMINATION OF THE
APPROPRIATE OPERATING POINT OF RICE PADDY DRYING USING
THE SPOUTED-SUSTAINED FALL METHOD. THESIS ADVISOR :

ASSOC. PROF. TAWIT CHITSOMBOON, Ph.D., 237 PP.

SPOUTED-SUSTAINED FALL PADDY DRYER/ SPOUTED BED DRYER/

APPROPRIATE OPERATING POINT OF PADDY DRYER/ EFFICIENT DRYER

Spouted-sustained fall dryer is a new type of agricultural grain dryer in which
grains are spouted by upward hot air inside a vertical tube and then fallen by gravity. Grain
falling is retarded with stacking wire mesh layers to extend falling time to increase
efficiency of drying. This research aimed to design, construct and test this dryer to
determine the appropriate operating point. The many parameters such as: drying air
temperature, air velocity, paddy circulation rate, resting period, retarding of paddy flow
and rice varieties were investigated to determine their effects on drying rate (DR), primary
specific energy consumption (PSEC), secondary specific energy consumption (SSEC),
and qualities of rice paddy. The results showed that these parameters significantly influence
the outcomes of the drying. For instance, air temperatures of 80, 100 and 120°C, inlet air
velocities of 17, 20 and 23 m/s, entrance heights of 4, 5 and 6 cm (paddy circulation rate),
initial paddy masses of 10, 20 and 30 kg (resting period), wire mesh layers of 0, 6 and 11
(retarding of paddy flow) gave significant differences in DR and PSEC values. Increasing
of air velocity especially resulted in increasing DR but also PSEC. The head rice yield
(HRY) tended to decrease according to the increase of DR except in the case of the initial

paddy mass was added which led to the increase of both DR and HRY'. Rice varieties, Chali



Nat 1 and Khao Dawk Mali 105 were selected in this study. It was found that Chai Nat 1
yielded better HRY than Khao Dawk Mali 105 perhaps due to its more gelatinization at
the beginning of drying process. The results of this experiment had revealed three good
drying conditions, namely: 1) the highest DR condition, 2) the lowest sum of PSEC and
SSEC condition and 3) the highest HRY condition. In addition to this experiment, a
computer program was developed using MATLAB software in order to numerically
simulate the drying process wherein drying rate and equilibrium equations of mass and
energy were used. The results showed that increasing temperature gave increasing DR but
slightly decreasing SPEC; while increasing the length of draft tubes leading to higher DR
and significantly lower SPEC. Moisture content gradient (MCG) and rubbery state volume
ratio (RSVR) during and after drying were analyzed to see their relationship with the
experiment’s HRY values, when drying with three good drying conditions. From the
analysis, to prevent fissuring, two conditions must be met: 1) MCG value should be lower
than 3% w.b./mm, 2) RSVR value when drying and when cooling should be similar. It was
also found that if initial paddy mass was increased to 60 kg, minimum rice fissuring would
be achieved. Thus, the appropriate operating conditions of this drying were determined to
be: drying temperature at 120°C, drying air velocity at 20 m/s, draft tube entrance height at
6 cm, 11 wire mesh layers and initial paddy mass at 60 kg. These drying conditions could
decrease moisture content of paddy from 23% to 14% w.b. with average DR of 0.0459 kg
water evaporated/min at SPEC and SSEC of about 3.68 and 2.13 MJ/kg water evaporated
respectively. At these conditions it is believed that the values of HRY and whiteness of rice

would still be acceptable.
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