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Development of Large-Scale Rice Polisher with Double
Polishing Stages f

¥35 &
434
J. H. Chung

ABSTRACT

This study was conducted to develop a large-scale rice polisher with double polishing stages for producing clean
rice with high quality in rice processing complexs. The performance of the developed rice polisher was evaluated
and improved. The results obtained from this study were as followings:

1. A large-scale rice polisher with double polishing stages was developed, which consisted of two polishing
chambers(polishing part I and II), two spraying parts, a feeding part, power of 37kW, control panel, etc. Especially,
the purpose of polishing part I were to uniformly mix white rice sprayed with water and to remove bran particles
from the rice. The roller surface of the polishing part I was coated with chromium.

2. The capacity of the developed rice polisher was 4t/h. The broken rice rate of the polisher was less than 0.2%,
compared with about 1% of others.

3. The whiteness increment of the developed polisher was 2.6~3.0%, compared with about 2.3 ~2.5% of others.

4. The energy consumption of the developed polisher was 0.5 kWh/100kg.

5. The developed polisher was improved with the angle change of screen slot of the polishing chamber 1. The
broken rice rate was reduced from about 0.5% to about 0.2% as the max. internal pressure of the polishing chamber
II decreased by 0.4kg/cm’ due to the increase of resistance in the polishing chamber 1. The whiteness of the
polisher showed more than 38 ~39.

6. The developed rice polisher showed high performance, compared with other domestic and foreign polishers.

F8. &0j(Key Words): <3 1]7](Rice polisher), 2¢+ 7] &4 wl(Double polishing stages), 7} *#(Development), 4 &5
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Fig. 1 Structure of large-scale rice polisher
with double polishing stages.
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Table 1 The specification of the large-scale rice polisher with double polishing stages

Item Specification
Capacity more than 3 th
Dimension 2200(L) X 750(W) X 1600(H) (A intake hopper is not included)
Main Power 37kW, 220V, 32
Fan Suction fan : 5.6kW, 220V, 3, Blowing fan : 0.75kW, 220V, 3@
Water Pump 0.37kW, 220V, 3@
Compressor 1.5kW, 220V, 32
Revolution 750 RPM

Intake Hopper

Intake gate is controlled by an air cylinder. Feed rate is adjususted by a geared motor.

Feed Screw

Capacity : 10t/h, Pitch : 30mm, Outside diameter : 330mm, Inside diameter : 280mm

Spray Part |

Water Nozzle Max. Capacity : 630 cc/min (10 gal/h), A mixer is installed.

Polishing
Part I

Friction roller is coated by chromium plating.

Friction roller length : L = 333 mm,

Roller outside diameter : @ = 330 mm, Roller Speed : 777 m/min,

Number of prominent resistance part of roller : 3

Slope, height, width of prominent resistance part : 5° 10mm, 12mm

Clearance between screen and prominent resistance part : 13.5mm

Dimension of air discharging area on the roller : 230 X 7,

Screen type : Stainless round screen with 3 resistance plates

Direction and angle of screen slot : 45° in the low resistance direction (\)
Screen diameter : & = 357 mm, Resistance plate dimension : 285 X 30 X 3t
Function : This mixes rice sprayed with water and removes fine bran from milled rice.

Polishing
Part 11

Roller type : friction

Roller length : L = 600mm, Diameter : @ = 164mm, Speed :
Number and angle of prominent resistance parts : 2 and 5°,
Clearance between screen and prominent resistance parts : 8mm,
Screen type : Octagon, Slot direcrion: 45" in the low resistance direction (\)

386 m/min,

Spray Part II

An air mix nozzle with 5 holes is installed in the center of exit axis,
Water particle size : less than 30 zm. Air pressure 4 kg/cm Water pressure 10 kg/cm

Discharge Part

A discharge auger with brush is installed.

Control panel for main power, fan, discharge auger, intake feeder and gate, water pump,

Control Part

etc.
Measurement Pressure sensor, Amplifier, Oscillograph, Oscilloscope, Flow meter, Watt meter,
Instruments Tachometer, Ampere meter, Voltmeter
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Fig. 2 The developed rice polisher.
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Table 2 Results of performance tests of the developed rice polisher

m.c. | White-| Broken | Crack | 1000 Max. Internal |
Ttem % | mess Rice | Rate | Kernel Pressure (kg/cm’) Remarks
w.b.) Rate Weight | polishing | Polishing
(%) | (%) | (%) | @) | Part1 | Part II

Origin | 59| 367 | 40 |212] 198

DongGin variety harvested in 1996.

Sample | (0| (02) | ©5) [(39)] (03) ~ | Sample #1 not treated.
Treat- Exit resistance : 3.2 kg - cm. Water
154 | 38.8 4.1 218 | 192 . .

ment. 0.1 1.2 is sprayed at intake hopper and
#1 (0.9)) (04) | (02) |(75)] (02) discharge exit axis.

Exit resistance : 3.2 kg - cm.
Treat. 159 | 387 43 225 1 194 -

0.2 1.2 Sprayed at intake hopper and

#2 (01} (02) | (0.6) |(6.2)] (02) discharge exit axis.
Treat. 158 [ 39.6 55 28.0 | 19.9 0.4 20 Exit resistance : 5.0 kg - cm.
#3 (0.1 (02) | (03) [(85)] (02) ' ) Sprayed at discharge exit axis.

Exit resistance : 3.2 kg - cm.
Treat. 15.4 39.6 4.3 26.3 19.5 .

0.4 1.8 Sprayed at intake hopper and

#4 (02)] (03) | (0.7) {(82)] (0.1 discharge exit axis.

Exit resistance : 3.2 kg - cm.
T;esat. (13.;) (3(9)'§) (8';) (2(1)';) (lg‘;) 0.4 22 Feed rate increase by 30%

’ ’ ) ) ) compared with treatment #4

Treat. | 14.5 | 40.0 _ Exit resistance : 3.2 kg - cm.
#6 (02)f (02 4.4 194 04 L5 Sprayed at discharge exit axis
Treat Exit resistance : 2.0 kg - cm.
#7 145 | 393 4.0 - 19.5 0.4 1.3 Sprayed at intake hopper and

discharge exit axis.

Sample 18.1 36.8 1.3 4.7

DongGin variety in 1996.

#2 0.1) | (0.9 Moisture content : 18%(w.b.)

Treat. 1.3 7.3 _ Exit resistance : 2.0 kg - cm.

#8 182 | 400 (0.1) | (0.5) 0.2 08 Sprayed at intake hopper.
Exit resistance : 2.0 kg - cm.

Treat. 1.4 6.6 .

;93 18.1 39.8 ©.1) | (0.5) - 0.2 0.9 Sprayed at intake hopper and

discharge exit axis.

Note @ 1) ( ) : standard deviation.

2) The above values are average through 3 ~5 replications.
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Table 3 Results of performanc_:e'tests of the improved rice polisher in case that the screen slot
angle of the polishing Part | is 45° (/) in the inverse direction

Water . Broken Rice Rate (%)
Item T’?;“:m. Spray Rate | VViute- r‘(’f%(“; Repli. | Repli. | Repli. | Repli. | Repli. [y | Standard
(cc/min) g #1 #2 #3 #4 #5 1 Deviation
Treat. |No Treat |~ 0 393 | 14.1 | 240 | 310. | 252 | 2.59 | 276 |2 027
#1  |Treat (A) 200 399 | 147 | 296 | 298 | 297 | 289 | 2.72 0.11
Treat. |No Treat 0 385 | 145 | 279 | 226 | 243 | 2.85 | 2.62 0.25
#2  [Treat (A) 250 391 | 147 | 244 | 220 | 239 | 290 | 255 0.26
T No Treat 0 325 | 149 | 2.62 | 3.02 | 2.55 | 2.50 | 2.82 0.22
;‘;’a" Treat (A) 300 382 | 151 | 253 | 248 | 274 | 249 | 2.52 0.11
Treat (A) 350 369 | 153 | 3.15 | 255 | 223 | 248 | 266 0.34
N No Treat 0 346 | 150 | 263 | 255 | 242 | 250 | 2.86 0.17
;ia" Treat (B) 200 373 | 153 | 237 | 277 | 244 | 285 | 266 0.21
Treat (B) | = 250 368 | 151 | 246 | 225 | 2.80 | 270 | 239 0.23
T No Treat - 0 347 | 150 | 261 | 222 | 255 | 240 | 271 0.19
;;a" Treat (B) 300 377 | 150 | 235 | 232 | 244 | 289 | 325 0.41
Treat (B) 350 374 | 149 | 268 | 2.58 | 267 | 2.81 | 2.98 0.16
Note : Treat A : exit resistance of 1.5kg - cm, Treat B : exit resistance of 2.3kg - cm.
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Fig. 3 Effect of water spray rate on the rice
whiteness with the exit resistance of
1.5kg - cm.
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Fig. 4 Effect of water spray rate on the bro-
ken rice rate with the exit resistance of
1.5kg - cm.
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Fig. 6 Effect of water spray rate on the bro-
ken rice rate with the exit resistance of

2.3kg - cm.

Table 4 Performance comparison between the developed rice polisher and others

Item Domestic Polishers Foreign Polisher Developed Polisher
Capacity 1.6 th / 3t/h 3 th more than 3.5 th
Power (kW) 15 kW / 37 kW 30 kW 37 kW
Energy Consumption . . 0.5 kWh/100kg
Shaft Revolution 950RPM / 650RPM 850 RPM 750 RPM
Chamber Length 600 mm 1,200 mm 1,000 mm
Slot Direction in low resistance girg:ctzgii(sr;a\rll:;e low r.d. 45° (/) (Poli. Part I)

direction(/), 23°

direction, \) 23°

high rd. 23° (\) (Poli. Part II)

Clearance between

13.5 mm (Polishing Part I)

screen and prominent 10 mm . 8 mm (Polishing Part II)
resistance part
Max. Internal ) s

0.8~3.1 kg/cm . 0.8~2.5 kg/cm

Pressure

Sprayed Water
Particle Size (um)

more than 90 um

less than 30 um

80 um (Spray Part I)
less than 30 #m (Spray Part II)

Moisture Increment 0.1~0.2 % less than 0.1 % less than 0.1 %
Whiteness Increment 2.3~24 % about 2.5 % about 2.6~3.0 %
Broken Rice Rate 1.0~2.0 % less than 1 % less than 0.2 %

Crack Rate

about 10 %

about less than 5 %

Characteristics

1) high internal
pressure

2) large sprayed
water

3) high broken
rice rate

4) high crack rate

1) fine sprayed
water particle

2) long polishing
time

3) low broken rice
rate

4) shaft milled
excellently

1) two stage polishing

2) low internal pressure

3) fine sprayed water particle
4) low broken rice rate

5) high whiteness

6) high capacity
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