Journal of Science and Technology Vol. 6, No. 1, 2017 1saInemaasuasinalulad 7 6 avuf 1 2560

MMIANEINaRIANHMEDDINISB NN NTIRNIEEN TN1TEN AW L ae 1y
Lﬂ%aaaﬁ'ﬂﬁ'\aﬁ'mmuangﬁm
A Study to Determine an Optimal Die Configuration for Rice Bran Oil Extraction

Using a Screw Press Machine
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ABSTRACT

The objective of this research was to study and test die configuration of a screw press machine
for oil extraction. The single straight screw press machine with five replaceable die plates was operated
at 25 rpm for dry rice bran oil extraction. The effect of die plate configuration on rice bran feeding capacity,
compression ratio, percentage of oil content in cake, percentage of oil yield, extraction efficiency, oil
recovery and specific mechanical energy were studied. The best condition was chosen by considering
the least percentage oil content in cake. The result showed that the optimum die plate configuration 4
holes, 1.5 mm hole diameter, 22 mm hole length and 0.023 mm? of die constant. The rice bran feeding
capacity and compression ratio were 72+ 0.10.29 g/min and 6.55 % 0.27. The oil content in cake and oil
yield were 11.01+ 0.70 % and 12.56 = 0.70 %. The extraction efficiency and specific mechanical energy

were 53.74 £ 2.98 % and 4.33 £ 0.43 kw-hr/l.
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Figure 1 Components of the screw press machine for oil extraction
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Figure 2 lllustration of the straight screw shaft and buttress threads (Dimension in mm)
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Figure 3 lllustration of the vessel and oil hole (Dimension in mm)
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@=15mm gy D=15mm g =15 mm J=15mm y, D=15mm .
L=22 mm MM L =22 mm B L =22 mm L=22 mm L=22 mm
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Figure 4 Die configuration
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Table 1 Comparison of rice bran feeding capacity and compression ratio with different die constant at 25

rpm of screw press machine

k, (mm?) RC (g/min) CR
0.023 10.72%0.29° 6.55%0.27%
0.028 11.55%0.98° 6.84%0.08°
0.034 11.76 £ 1.08° 6.73%£0.13°
0.040 13.25%0.70% 5.94%0.85°
0.045 19.97+ 1.88° 5.33%0.09°

Note Means in column followed by the same superscript were not significantly different at 0.05

significance level according to Duncan’s multiple range test.
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Table 2 Comparison of %oil content in cake, (%0IC) %oil yield (%O”yield ) and extraction efficiency (

n ) with different die constant at 25 rpm of screw press machine

ky (mm®) %0IC (%) %Ol ey (%) n (%)
0.023 11.01£0.70° 12.56 £ 0.70° 53.74%2.98°
0.028 12.70* 1.41% 12.00% 1.41° 48.57 £ 570
0.034 15.17 £ 2.76" 9.53%2.76% 38.58% 11.19%
0.040 15.24%0.82 9.46%0.82% 38.29+3.31%
0.045 17.78%0.61° 6.92+0.61° 28.01%2.46°

Note Means in column followed by the same superscript were not significantly different at 0.05

significance level according to Duncan’s multiple range test.
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Table 3 Comparison of Specific Mechanical Energy ( SME ) with different die constant at

25 rpm of screw press machine

ky (mm?) SME " (kw—hr/l)
0.023 4.33%0.43
0.028 7.46%1.71
0.034 8.31%1.55
0.040 5.95+2.17
0.045 9.26 % 4.91

Note Means in column followed by the same superscript were not significantly different at 0.05

significance level according to Duncan’s multiple range test.
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