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Factors Affecting the Separating of Job’s Tears after Hulling and Cleaning by Rotary Screen
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Abstract

Separation of job’s tears after hulling and cleaning is necessary step for further processing. In this study
two concentric layers cylindrical of diameter of 400 and 500 mm diameters and 1,370 mm long was constructed to
separate the Job’s tears kernels after hulling and cleaning processes The inner layer of the drum was a 8 mm.
round hole screen and outer layer was a 4 x 20 mm. (W x L) oval screen. Rotation speeds of the cylindrical
screen were set at 15,17and 19 rpm, the inclination angles were 1, 2 and 3 degree from the horizontal plane, and
the feed rate was fixed at 72 kg/h. Results of the study showed that the separation efficiency of the rotary screen
varied inversely with the rotation speeds and the inclination angles. Optimum result found at 1 degree of
inclination and at speed of 15 rpm, having separation efficiency of 94.17 % and capacity of 44.66 kg/h.
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Fig.1 A job’s tears rotary screen
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Table 1

Table 1 Dimension of raw material

Characteristic Major diameter, mm Intermediate diameter, mm Minor diameter, mm Sphericity
Grain with shell 10.66 + 1.08 8.23 £ 0.57 6.82 £ 0.63 1.02+£0.05
Whole kernel 5.81+0.54 6.53 £0.46 433+ 0.39 0.84 £ 0.04
Small damage kernel 5.55+0.49 5.86 £ 0.58 3.51 £ 0.56 0.83 £0.05

Large damage kernel 413 +0.57 2.86 £ 0.93 1.43 £0.39 0.91 +0.17
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Fig. 2 Separation efficiency and capacity of a Job’s tear rotary screen
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Table 2  Performance of the rotary screen for Job’s tears separation

Rotary Inclinatio Average Separatio Separation Separation % kernel % kernel % total capacity
speed n angle separation n eff.of eff. of A eff. of C loss loss kernel loss (kg/h)
(rpm)  (deg.) eff. of B in channel in channel in channel
rotary A C A+C
screen
15 1 9417 a 99.88a 84.35a 30.23 a 0.22a 5.61a 5.83a 44.66 a
2 89.30 b 99.83a 92.22a 27.35acd 0.16a 10.54 b 10.70 b 33.44bde
3 85.12 b 99.76a 8242a 20.19bef 0.28 a 14.60 b 14.88 b 45.51 ac
17 1 87.23 b 99.81a 8355a 22.62ce 0.19a 1258bc 1277b 42.47acd
2 83.33¢c 99.82a 91.88a 18.97bde 0.14 a 16.53cd 16.67c 42.62abd
3 78.50 d 99.73a 88.54a 15.58df 0.24 a 21.26d 21.50d 36.91ade
19 1 86.49 b 99.70a 9535a 2418ade 0.13a 13.38bc 13.51b 35.92 ad

2 79.12cd 99.72a 88.92a 16.61 f 0.24 a 20.64 d 20.88cd  33.75de
3 61.13 e 99.73a 82.11a 8.519g 0.55a 38.31e 38.87 e 26.67 e

Remark: 1. Ais separation efficiency of kernel with shell s, B is separation efficiency of kernel and C is separation efficiency of kernel
with seed coat

2. Means with the same letter in the same column are not significantly different at p<0.05, analysed by LSD.
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Table 3 ANOVA of performance job’s tears rotary screen

Source df Mean square

Separation eff. of Yloss in A % loss in C capacity

rotary

Speed 2 438.45* 0.033ns 433.17* 234.00*
Incline 2 474.90* 0.101* 462.44** 61.89ns
Speed X A
Incline 7713 0.032ns 74.10* 88.23ns
Error 18 6.40 0.026 6.38 30.52

** significant at p < 0.01, * significant at p < 0.05and ns nonsignificant
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