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Optimal Design and Development of a Rice Mill Pilot Plant
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ABSTRACT

A rice mill pilot plant was designed and developed in the basis of the simulation results on the mill
plants. The performance of the developed rice mill plant was evaluated, and the simulation model on
the mill system was validated with the experimental data in the mill plant. The results of this study
were as followings :

1. A rice mill pilot plant with the capacity of 0.5 t/h was designed and developed.

2. The hulled ratio of the mill plant was 87.3%, and the milled rice recovery and the head rice reco-
very of the cleaned rice were 74% and 87 %, respectively. The degree of milling of the cleaned
rice was 10.6% with a high polish. The intensity of the cleaned rice appeared high compared with -
that of the milled rice in the analysis of whiteness test using an image processing system.

3. The bottleneck, processing time, and production amount of the developed mill system almost coin-
cided with those of the simulation of the rice mill plant. The developed simulation model of the
rice mill plant was proven to be applicable to the design of a rice mill plant through experiments.
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Table 1, Machinery and equipments in the rice mill pilot plant
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Table 2. Height of bucket elevators, distance
between buckets and numbers of buc-

kets at each elevator

Item Height Distance Bucket
(mm) between numbers
B.E.No. buckets{mm)

BE. 1 4,290 225 40
BE. 2 4,240 228 39
BE. 3 4,540 211 45
BE. 4 4,650 216 45
BE.5 4,140 223 39
BE. 6 4,340 222 41
BE. 7 4,440 239 39
BE. 8 4,650 237 41
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Table 3. Total length and velocity of belts of

bucket elevators

No.of Total length Velocity of

B.E. of belt(m) belt(m/s)

BE1 9.01 1.187

BE2 891 1.227

B.E 3 951 1.238

BEA4 9.73 1.159

BES5 8.71 1.150

BE 6 9.11 1.163

BE7 9.31 1.264

BE 8 9.73 1.131
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Table 4. Conveying capacity of each bucket ele-

vator
No. of BE Conveying
) capacity(t/h)
BE. 1 2.300
BE.2 2.172
BE. 3 6.441
BE. 4 2.247
BE. 5 2.178
BE. 6 1.933
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Fig. 3. Pixel values of H, S, I of brown, milled
and cleaned rice analyzed by an image

processing system.
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Table 5. Comparison between simulation resu-

Its and actual data in milling experi-

ment
Item Simulation | Experiment
Milled Rice 738 % 744 %
Recovery
Head Rice 916 % 870 %
Recovery
Hulling
% %
Efficiency 84.6 87.3
Degree of
3 % 6 %
Milling( %) 83 106
Buffer Buffer
Bottleneck tank 2 tank 2
Production 04~05
Capacity 05 ton/h ton/h

* Degree of Milling( %)

_ Weight of brown rice-cleaned rice X100
Weight of brown rice

* Buffer Tank 2 is installed before a brown rice separator.
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