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

-small scale rice polisher-
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ABSTRACT

The structural characteristics of a small scale rice polisher was analyzed to improve
its performance. Spraying characteristic of nozzles used for rice polishing was also
analyzed by a machine vision system. The internal pressure of the polishing chamber
was measured according to outlet resistance, water spraying, and roller shaft speed. In
addition, the performance of the rice polisher was evaluated to improve it in the basis of
internal pressure in polishing chamber, whiteness, and broken rice ratio of clean rice
according to the operating conditions. Actual nozzle discharge rate and drop size were
125 cc/min and 86~97 ym, respectively. In the case of water spraying on rices, the
internal pressure showed 49~98N/cm’ increase, broken rice ratio decreased, and there
was no difference in whiteness. The internal pressure increased up to two times with
the increase of the outlet resistance. Also, the pressure at the upper part of screen was
one and half times as high as the pressure at the lower part. In the case of water
spraying rate of 150 cc/min, the roller shaft speed of 850 rpm resulted in no difference
in whiteness and decrease of 0.3% in broken rice ratio, comparing to the roller shaft
speed of 950 rpm.
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Fig. 1 Pressure sensors on the screen for the internal

pressure measurement of the polisher.

3.4 ¢ 1%

7b. Aul7)e] FREA
Ar7] FANY MEsd, FaFe A5 L T2 A
o] FxA AL AMHELF 3ton/hY LA Av7Ig vlu EA3AT. B FA79 HEF
& 16ton/holYn ALFHL 20PSeltt. Anlr] E8%9 IALES
Al E 950 rpm, F3tAlelE 940 rmpmo g UEhd Wide] dA An|r)E %— "5t
850 rpmoll Al ZFHEE FHof QAT 2 FAVE i31°ﬂ °F 10mme} A%
”Si]ﬂc'i ojFFo] 3HIUA EL S o AY. wAEHY E7I F
< 9 10 mmZE AFH YAt Av]r] %9 )‘—?:H”’c}“’ 2ol Raurgr(ewtd Vo g
5101 AofA o] Amtdlo] B FE AE Fo #o] Zole ALV AEF
w, dA gy |urle 582 ol BtdlE ¢ &8 WEgEel ¥ APueky} A
o2 o] QlojA o] Anpde 2 B & o] o F Zo]EF FHo] YAt
dn7)e] EelsF Zole 103 cm, 99 ZHol7t 50 cm, €% 3dtve] Zolt 14.8mmo]
I Z& 125mmoley, £F9 7+AL 545mm, 2181 £F9 ZAxE &ursk(\) 235°
w99 FHe 842 Ho JUUH. F3I] I4t AvjrY v Eee FRYeR 21]5}5]
of 1 E{EWo] A vl N ©F FEVF FA FUv T FA7 Y steRole

—209 —



85¢/h &%) o] AAH oA E9 AT AEFFL 9 124 co/minE YEIRTL
B AFEAZRZ Av7] AR FAFA AAFH QoA o] FAHA e A= €9
AEor FAEA FEZ AN 2y JHE BAME g & 4olA ¥o} &o] F
#4ol etk FA719 E¥Ade F3E HAste dAYZAE dded, E 3@
A2 25me qFHFE st B HAHo AU

Table 1 Specification of the rice polisher used in this study

Items Values
Capacity (ton/h) 1.2~16
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
Discharge rate of nozzle (£/h) V 85

»

: Idling speed

™ : Positive slot direction equals to the direction of rice flow
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Table 2 Spraying characteristics of nozzles

Capacity, £/h Actual nozzle dischage rate Drop size
(cc/min) (cc/min) (gm)
7.6 (126) 103 77 ~ 92
8.5 (142) 124 86 ~ 97
9.5 (158) 143 32 ~ 112
11.4 (190) 191 109 ~ 126
189 (315) 234 131 ~ 144
2) dAvhd R
F4g 15%(wb)gl AlEE AMR3le An7]e A4 8% A+ 950 rpmellA dAnt
Aulel Ao 2 FF WEGES Aot FI AEE9) sEH e XA EFA Y 7

gt ®33% Zo] et

Table 3 Internal pressure of the polisher according to outlet resistance

Outlet |Sensor Position| Max. Internal | Mean Internal
Resistance at Pressure Pressure Remarks
(N - cm) | Screen Center N/em’(kg/cm®) | N/em®’(kg/cm®)
137 upper part 15.7(1.6) 5.2(0.5) Sl}aft speed: 950 rpm
‘ lower part 7.9(0.8) 4.2(0.4) Rice M.C. :15 %(w.b.)
upper part 21.0(2.1) 7.9(0.8) Water spraying rate
26.8 . .
lower part 10.5(1.0) 5.2(0.5) + 150cc/min.
298 upper part 26.2(2.6) 10.5(1.0) )
' lower part 13.1(1.3) 6.3(06) | Max. capacity of
upper part 31.4(3.1) 13.1(1.3) the polisher :1.6ton/h
5239 lower part 15.7(1.6) 7.9(0.8)
Note: 1 N/cm® = 10 kPa
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Table 4 Effect of water spraying and outlet resistance on the polisher performance
at 950rpm and 850rpm and 150 cc/min spraying rate of water

Water Outlet | Max. Internal Broken Broken Rice
S aler |Resistance Pressure Whiteness | Rice Ratio Ratio
Praying | (N - cm) (N/cm®) (%) Increment (%)
14.7~18.6 0.7
137 | 127~198 387 66 (0.4)
Water 225~265
spraying 284 (225~284) 317 (& 18
529 | oaT33 403 103 44
137 | 352504 388 6.4 0.3
No 30.4~33.3
spraying 284 (26.5~30.4) 382 6.5 0.6
52.9 (gggjgg-g) 395 75 16

Note: 1) ( ) : data at 8350rpm
2) Original whiteness of sample: 36.4
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Table 5 Performance of the polisher at roller shaft speed of 850rpm,

water spraying rate of 150 cc/min and outlet resistance of 13.7 N - cm

M.C.(%, w.b.) Whiteness Broken ratio(%) (Maximum
Sample Before After Before After Before After |Internal
treatment |treatment | treatment | treatment | treatment | treatment |pregsure
Sample 1 14.8 149 339 36.0 5.0 55
12.7 - 196
Sample 2 15.2 149 34.8 36.7 5.1 55 N/cm?
Sample 3 156 155 334 36.7 45 49 (1.3-2.0
kg/cm?)
Average 34.0 36.4 49 53

Note: A pressure sensor was located at the center-upper part of the polishing chamber
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