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A study on Design and Operational Factors of Rice
Whitening Systems Consisting of Abrasive and
Frictional whiteners

— Design Criteria of Aerated— Abrasive Whitener —
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Summary

Major rice grain losses both in quality and in quantity are incurred in the whitening process
which is indispensable in the milling process. Rice whitening is performed by two different whiten-
ing actions known as abrasive and frictional. In Korea, abrasive-type whiteners equipped with a
emery-stone roller have been adopted in the whitening system in large scale milling plants, but not
in customary small scale. However, researches on this type whitener have rarely been conducted
in Korea.

This study was attempted to establish design criteria of a modified abrasive-type whitener
which is aerated with blower. The factors considered in ‘this study were three levels of feedscrew
pitch (20, 27, 34 mm) and three levels of clearance (11, 13, 15 mm) between surfaces of emery-
stone roller and screen and two levels of moisture content (14.5%, 15.7%, w.b.) of brown rice.
Also, the effect of aeration on whitening performance was examined, and a system performance
consisting of one pass in the aerated abrasive-type and two passes in the existing friction type was
compared with the performance of the existing whitening system consisting of three passes in
friction type only. The latter system is prevailed in customery small milling plants.

The results of this study are summarized as follows.

1. The interactions between feed-screw pitch and chamber clearance of the aerated abrasive-type
whitener had great effect on the performance of the machine. When the value of a nondimen-

sional parameter, G?/(P-dp), expressing the relations between feed-screw pitch, P, and cham-
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ber clearance, C, ranged from 0.40 to 0.45, the performance of the aerated abrasive-type

whitener was the best.

Aeration to the abrasive-type whitener gave positive effect on milled and head rice recoveries.

The whitening system involving the aerated abrasive-type whitener, which has appropriate

feed-screw pitch and chamber clearance as described in item 1 above, produced more milled

and head rice recoveries by about 1.5% and 2.0%, respectively, than the existing frictional

whitening system. The former also consumed less electricity by about 10% (0.9KwH/1000kg).
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Fig. 1. Cross-sectional view of the aerated abrasive-
type whitener

Table 1. Specifications of the abrasive-type whitener equipped with blower.

Items Specifications Remarks
Type Aerated abrasive-type
Angular speed 1050 RPM recommended by (7)**
Emery stone Size (L x D) 200 x 200 mm
Size (LxD 100 x 200 mm
Feed screw Pitch{ % dcplh 97 x 15 mm Pitch is avariable parameter
Shape Circle
Size (L x D) 230 x 226 mm Dia. is a variable parameter
Screen Slot (2 x t) 22 x 1.2 mm The same as the existing
Slot angle 75° abrasive-type whiteners
Opening ratio* 16.30%
Backward!-curved The same as used in
Blower Type centrifugal fan jet-air friction type whitener
No. of vanes 8
revolution 3500 RPM
Normal milling 1400 kg/hr for 2-3%
capacity of bran removal
Power requirement 5—6 Hp

Total slotted area
*QOpeningratio= —— —— ~ ~ "
Screen surface area x,100

**The number indicates reference number
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Table 3. Specifications of the brown rice used for the experiment.

Items Observations Remarks
Variety Pung san Indica-type
Length (mm) 6.319 8q4= 0.1728
Grain size Width (mm) 2,514 Sq= 0.0937
Thickness (mm) 1.833 Sq4= 0.0677
L/T 3.447
Bulk density (kg/m") 794
Head grains (%) 90.324
Sound grains 65.304 Sq4= 1.3328
Greenish grains 6.304 Sq4= 0.9753
Stained grains 6.196 Sq= 0.9222
Cracked grains 11.852 S4= 0.5000
Broken grains (%) 9.354 S4= 0.6608
Unhulled grains (%) 0.192 Sq= 0.4566
Foreign matters (%) 0.130 Saq= 0
Moisture content (w.b.) 14.5% Sq4= 0.1775
15.7% Sd= 0.1912
#eo] AR ERE 2%LE Tz slsled, & T =23.5556+22.1198¢, [kg,—mm]
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The effect of whitening system on milled
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Fig. 15. Relation between parameter (C2/P.dp) and
the whitening performances of the aerated
abrasive-type whitener,
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