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Study on the Separation Performance of a Tray-type Paddy Separator
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Summary

The milling plants in Korea have been generally used the paddy-separator that
operated in acccordance with the principle of sieving action. This type of paddy separator
was considered as inefficient, especially in relation to the new high-yielding varieties
which have different size characteristics whthin their varieties and also as compared
to traditional varietes.

With the installation of a modern paddy separator it may be possible to increase the
overall milling system efficiency and to reduce the grain loss. This study was intended
to identify and define the important parameters required for assessing the separation
performance of a tray-type paddy separrator and to determine the optimum conditions
of the inclination of separator-table. The results of the study are summarized as follows:

(1) Separation performance can be given by use of many parameters found from
the measurement of separator outputs, such as upper-tail recovery (¢), purity of
upper-tail (y), separation recovery of brown rice («), separation recovery of paddy
(5), and efficiency of separator (§). Among these para-meters, ¢,7,a, and 3, were
designated, respectively, their independent properties of the paddy separator. In addition,
their modes of variation due to a varied inclination of the separation table did not
indicated in the same direction. However, the efficiency of separator had an advantage
to indicate the overall characteristicsof the separator performance with a clear optimum
inclination condition of the separator table.

(2) The optimum feed rate and maximunm efficiency of the separator did not occur
at the identical inclination of the separator table. Thus, for its practical operation it
is necessary to compromise between the qualitative and quantitative performances of
the separator.

(3) The optimum setting of the separator table tested in the study showed to occur
at its inclination of approximately 26° for the front and &° for lateral.
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Fig. 1. Tilt-angles of the separator table.
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(1) Separator-table stand

(2) Driving crank (Eccentricity, 9. 5mm)
(3) Triangular knot

(4) Shock absorber spring

Fig. 2. The mechanism for separator table

operation.
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V : Original Composition of Paddy (P) and
Brown rice (B)

L : Lower-tail Composition of Brown rice(B,)
and Paddy(P,) ater Separation

U : Upper-tail Composition of Brown rice(B),
and paddy(P,) after Separation

Fig. 4. Terms defining the performance of

paddy separator
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Table 1. Distributions of rough rice in percent at outlet sections for a varied tilt-angles of

the separations table"

Front Side Outlet Sections
angle (°) angle(®) 1 2 3 4 5 [
.19 86.2 3.49 o 0. 40 0.029 0
26, 53 8.0 93.0 39.7 4.36 0. 48 0 0
6.82 96.1 17.1 1.57 0.038 0 0
9.19 56.0 20.1 2.45 0.45 0.29 0
25.93 8.0 95.7 43.5 6. 98 0.93 0.053 0.027
6. 82 98.3 54.9 4.19 0.14 0. 01 0
9.19 95.2 67.7 12.2 1.48 0. 35 0
25.33 8.0 21,1 40.1 7.36 1. 42 0. 31 0
6.82 87.5 2.8 4,51 0.34 0.37 0
9.19 — — 46.7 11.4 2,22 0.37
23.94 23.94 — *77.3 23.6 3.25 1.16 0.24
6.82 *91.5 55.6 1.9 2.13 0.63 0.03
9.19 — — %49, 8 23.9 12.4 0. 47
21.96 8.0 — — *57.1 27.4 12.9 6.17
6.82 — — 42.6 19.6 8.35 3.36
1 / The original composition of rough rice to brown rice was approximatelyl8 : 82.
2 / »denotes the outlet section partially filled.
3 / —denotes no material flow from the outlet section.
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Table. 2. Analysis of factors affecting the performance of paddy separator for
different tilt angles of the separating Table.?

Front  Lateval (kg/min) (%)
angle(®) angle(®) Vv B P U B, P, L B, P, £ 7 a g ¢
9,19 24.7 20.18 4.52 11.3 11.22 0.08 13.4 8.97 4.44 45.76 99.25 55.60 98.14 54.20
26. 53 8.0 21.9517.93 4.02 10.34 10.30 0.04 11.61 7.463 3.98 47.12 99.57 57.45 99.00 56.65
6.82 19.2515.73 3,52 8.95 8.93 0.02 10.30 6.80 3.50 46.46 99.73 56.71 99.34 56.18
92.19 25.92 21.18 4.91 12.25 12.15 0.10 14.01 9.03 4.81 47.27 99.18 57.43 97.99 55.8
25.93 8.0 24.82 20.28 4.04 11.78 11.73 0.06 13.03 85.5 4.48 47.48 99.51 57.84 98.75 57.17
6.82 19.9516.30 3.65 9.40 9.37 0.03 10.55 69.3 3.60 47.11 99.63 57.49 99.45 56,97
9.19 29.97 24.49 5.48 14.14 13.96 0.18 15,69 10.53 5.30 47.20 98.69 57.10 96,66 54.37
25.33 8.0 25.3520.70 4.64 12.1 12.01 0.09 13.25 8.70 4.61 47.78 99.27 58.04 98.03 56. 49
6.82 21.08 16.96 3.79 9.9 9.87 0.07 10.82 6.42 3.73 47.91 99.33 58.21 98.24 57.15

1/Data shown are average values of three replications.
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