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Performance Prediction of rice polishing machine: Part | The function of the 1% polishing stage
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Abstract

The mathematical relationship (polishing function) between the operating condition of the rice polishing
machine to the properties of the outlet materials is described for the first polishing stage, and the breakage
function is defined. In this work, the vertical cone rice polishing was applied to polish the Hommali rice kernel.

The quadratic function was used to explain the relationship of the peripheral speed of the cone to the
percentage of the broken rice kernel, the whitening index, the level of milling and the kernel dimensions in all
ranges of the gap between the cone and the rubber stick. The coefficients of the equations that present influence
of gaps were plot over the peripheral speed. From the results, it could be concluded that the quadratic functions
would adequately describe the variation of the coefficients. The established functions can predict the results very
well and give the value of R® more than 0.96.
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Figure 1 The relationship between the percentage of broken rice, whitening index, milling degree, length, width

and thickness with the peripheral speed (V) polishing cone at the differential values of gap (G )
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Figure 2 The relationship between the coefficients ¢, &, and «, at the differential values of gap (G)
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Table 1 The coefficients describing the 1% stage of rice polishing functions, as defined in Equation 3

f (V1 G) a() al aZ b() bl bZ C() cl CZ R2
Broken kernel (%) -23.9400 3.7250 -0.1400 114.0818 -17.5878 0.6440 -42.5295 5.4820 -0.0700 0.9843
Whitening index -18.1888 2.8013 -0.1063 119.7483 -18.1358 0.6588 -146.8313 23.6438 -0.7188 0.9982
Milling degree (%) 0.8615 0.0148 -0.0038 16.6103 -3.4481 0.1443 -25.8563 4.7200 -0.1500 0.9992
Length (mm) -0.4500 0.0675 -2.500%10° 4.3282 -0.6507 2.450X10” -5.0098 1.9473 7.625%102  0.9916
Width (mm) 0.3800 -6.250X10°  2.500X10° -2.1609 0.3544 -1.400%X10° 4.6850 -0.4000 8.213X10” 0.9915
Thickness (mm) 6.738X10°  -1.363X10°  6.300X10°  1.678X10°  1.998X10°  -1.380x10° 1.1041 1.500X10°  -3.130x10°  0.9599
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