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The Effects of Tangential velocity and Clearance on the Performance of Job’s Tears Shelling Unit
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Abstract

This study was aimed to study the effects
of operating factors for the shelling unit on the
performance. The shelling unit was 152.40 mm.
(6 inches) in length and diameter with capacity of
50 kg/h. The experimental unit used 5x3 factorial
in CRD with 3 replications. Roll clearances of 4.0,
4.5, 5.0, 55 and 6.0 mm. were tested with
tangential velocity of 9.62, 13.17 and 15.56 m/s.
The results of this study indicated that the
operating parameters with 5.0 mm. of roll
clearance and 13.17 m/s of tangential velocity
were suitable condition for shelling unit. The
shelling was achieved 76.82% efficiency which
provided 82.78% and 17.22% of full kernels and
damage kernels,

respectively. Increasing of

clearance and tangential velocity affect to
decreased the shelling efficiency and increased
the breakage kernels, respectively.

Keywords: job’s tears,

clearance, tangential

velocity, shelling machine.
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Percentage, (%)

fengential - @ ance.  Sheling  Ful  Broken  Smal Medium Large
velocity, CR (mm) Efficiency, Kernel, Kernel, Broken Broken Broken
TV (m/s) SE FK BK  Kernel,SBK Kernel, MBK Kerne,LBKI
4.0 7817 7270  27.30 8.98 8.16 10.15

45 63.56  87.95  12.05 5.74 3.29 3.02

9.62 5.0 70.81 9112 888 4.09 2.82 1.97
55 5653 9361  6.39 3.23 2.01 1.16

6.0 5377 9584  4.16 212 1.04 1.00

4.0 8228  50.75  49.25 17.84 13.66 17.75

45 7897 7441  25.89 8.93 9.01 7.95

13.17 5.0 7682 8278  17.22 7.64 5.14 4.43

55 6780  87.31  12.69 5.91 3.77 3.01

6.0 5830 9211  7.89 3.12 2.79 1.98

4.0 90.21 47.82 5218 11.73 17.67 2278

45 87.93 6167  38.33 13.39 12.6 12.34

15.56 5.0 7984  79.98  20.02 5.00 6.27 8.75
5.5 7882 7778 22.22 8.54 7.88 5.80
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AN 4 NNFALAITRANN WL T s ureetTade R 1 lunnsmmage L

Sum of Squares Mean Square p-value
Source DF

SE FK BK SE FK BK
Tangential velocity 2 2060.24 2336.53 2336.53 1030.12 1168.27 1168.27  0.00**
Clearance 4 2902.05 6655.37 6655.37 725,51 1663.84 1663.84 0.00**
Tangential 8 31049 524.02 524.02  38.81 65.50 65.50 0.00**
Velocity*Clearance
Error 30 100.80 110.89  110.89 3.36 3.70 3.70
Total 44 5373.58 9626.81 9626.81

WHNEILNE): * Significant at p < 0.05 (95%), ** Significant at p < 0.01 (99%)
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SE(%) =93.20+2.75TV —11.11CR (4
S=13.65530 R-Sq=89.6% R-Sq(adj)=

89.10%

FK (%) =36.1-2.95TV +16.1CR (5)

S=5.90491 R-Sq=84.8% R-Sq(adj)=

84.10%
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(n) Residual Plots for SE (%)
Normal Probability Plot of the Residuak Residuals Versus the Fitted Values

(61|) Residual Plots for FK (%)
Normal Probability Plot of the Residuaks Residuals Versus the Ftted Values
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