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Performance Evaluation and Improvement of
Rice Polishers of Small and Medium Size (1)

-rice polisher of small size-
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ABSTRACT

Structural characteristic of a rice polisher of small size was analyzed to improve its performance and to utilize
such data in developing a rice polisher of large size. Spraying characteristic of nozzles which were used for
rice polishing was evaluated by a machine vision system. Internal pressure of the polishing chamber was also
measured according to outlet resistance, water spraying, and roller shaft speed. In addition, the performance of

the polisher was analyzed based on whiteness and broken ratio according to operating conditions.
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Table 1 Specification of a rice polisher used in this study

Items Values
Capacity (ton/h) 12~16
Required power (PS) 20
Roller speed (rpm)’ 950
Roller shaft length (mm) 1030
Cylinder length (mm) 600
Screen length (mm) 500
Slot length (mm) 14.8
Slot width (mm) 1.25
Slot gap (mm) 5.45
Slot direction”™ + 23°
Number of resistance protrusion 2
Gap between screen and resistance protrusion (mm) 10
Nozzle discharge rate (gal/h) 25 ~ 30

* : Idling speed

" . Positive slot direction equals to the direction of rice flow
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Table 2 Spraying characteristic of nozzles

Actual nozzle Drop size Nozzle dischage
Capacity(£/h) dischage rate rate by indicator
. (4m) .
(cc/min) (cc/min)
7.6 103 77 ~ 92 105
8.5 124 6 ~ 97 125
95 143 82 ~ 112 150
11.4 191 109 ~ 126 190
18.9 234 131 ~ 144 300
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Table 3 Internal pressure of the polisher according to outlet resistance (unit:N/cm?)

Outlet resistance | Sensor position | Max. internal |Mean internal
Remarks
(N - cm) on screen pressure pressure
13.7 upper 15.7 52 Shaft speed: 950 rpm
' lower 7.9 4.2 Rice M.C.:15 %(w.b.)
%6.8 upper 21.0 7.9
: lower 105 5.2 Max. outlet resistance
upper 26.2 105 at weight position of 6
398 lower 13.1 6.3 .
upper 314 131 Capacity of the polisher
. 1.2
529 lower 157 7.9 ton/h

Fig. 1. Pressure sensors on the screen for the internal

pressure measurement of the polisher.
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Table 4 Effect of water spraying and outlet resistance on the polisher performance
at 950rpm and 850rpm

regance M2 PSS whieness | OG0 | oken ot
137 157~ 158 387 66 0.7
spraying | 284 Gro589) 37.7 7 18
529 B339 403 103 44
137 332~ %5) 388 6.4 03
sprI:S?ing 284 <§31§3§813> 38.2 6.5 06
529 G- 389 395 75 16

note - ( ) : data at 850rpm
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Table 5 Performance of the polisher at roller shaft speed of 850rpm

M.C.(%, w.b.) Whiteness Broken ratio(%6)
Replication| Before After Before After Before After
treatment | treatment |[treatment|treatment| treatment | treatment
1 14.9 14.9 34.2 35.7
Sample 1 2 14.8 14.8 33.2 36.3 5.0 55
3 14.8 15.1 34.4 36.0
1 15.0 14.9 34.6 36.5
Sample 2 2 15.1 147 35.0 37.2 5.1 55
3 154 15.1 34.8 36.4
1 15.6 157 33.8 36.9
Sample 3 2 155 154 33.1 36.5 45 49
3 15.7 154 33.3 36.7
Average 34.0 36.4 49 5.3
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