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Basic characteristics of an indented cylinder

broken rice separator
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Fig. 1. Schematic diagram of indented cylindrical separator Labofix90

1. Inlet regulation for continuous feed; 2. Vibratory conveyer; 3. Pre-cleaning
sieve(interchangeable); 4. Baffle for air quantity regulation, 5. Potentiometer
control throughput; 6. Fine screening cylinder; 7. Indented cylinder trough angle
adjustment; 8. Trough; 9. Indented cylinder; 10. Broken kernel outlet; 11. Whole
kernel outlet.
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Table 1. ANOVA for separation efficiency

Source d.f. S. S. M.S. F-value
Block 7 0.9575 0.1368
Treatment 15
RPM (S) 3 0.9228 0.3076 22.13"
Angle (A) 3 0.2774 0.0925 6.65"
Interaction (SX A) 9 1.0950 0.1217 8.76""
Error 105 1.4593 0.0139
Total 127 47120
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}. Trough 459 4% A&7 AHES v 9§
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trough Zto] 15°(A1)EE 375°(A2)°1¥ 17rpm(S1) o A% E71 60°(A3)°]E 34 rpm(S2)
o] IHAEET} 825°(Ad4)olH 51rpm(S3) 9] AL Er7 AMEEE HAA FHstdet. 24z
9] JHEEHZE, FALEEIL 17rmpmeold 3759 trough ZE7F 34rpmold 60° 9
trough 2t =7} 51 =+ 683rpm ©1W 825° 9 trough 2571 AE &g st welA,
trough Zt= & ZA 23T JE2 F AANE AFdT & 39 JAEE FA 2 A3
F7tA Ak Az go AstE WA + glogg YA

30"( Os1 952 @53 mse "°’T 0St 852 @53 &sd
s0%F 0%
) >
g 2
] 5
g ]
e aowt 2 40w
8 g
§ g
[+3 -3
] = . 3
0% | : i z 20%
a Ea & I‘é Jom. A E - =7 W=/ My’ wy /.y W/
0% Us-25-F1 Us-25-F2 Us-3 75-F1 Us- 2 81-2.5F1 $1-25F2 S1-375-F1 S1-3.75-F2 W-25F1  Wa25F2 U375Ft s Te S1-2FF2 SATF S1ATSER
Indent size and shape. feed rate indent size and shapa. feed rate
. . . . o . . . . o
Fig. 2. Separation efficiency at 15 Fig. 3. Separation efficiency at 37.5
0% 80%
[os1 @s2 _@ss wss cs1 @52 @s)  mse
80% so%’»
- 5
§ §
g ]
= s E
5 40%[ 5 40% =
H -
z
3 E;
20%f 20%
0% GaT26-F1 Us25F2 Us-375F1 Ls-0.75F2 S1-25-F1 0% e=zs. Ts12

Indent size and shape. feed rate

Indent size and shape. feed rate

Fig. 4. Separation efficiency at 60° Fig. 5. Separation efficiency at 82.5°
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Table 2. Maximum separation efficiency in each treatment

Us S

Treatment 25 3.7 2.5 3.75

Fl F2 F1 F2 F1 F2 F1 F2
S1-A2 54.0 »3| 708] 620| 23.7| 382| 710, 619
S1-A3 64.1 | 470| 484 385 227| 201 16.1 9.8
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£ YEepdd

Table 3. Paired t-test for indent shape and size, feed

39

df. Mean difference Std. error t value
Indent shape 63 0.1071 0.0174 6.138™
Indent size 63 -0.1234 0.0227 - 5.449™
Feed rate 63 0.0343 0.0089 3.856™
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Table 4. Separation efficiency of indented cylindrical separator(%)

Treatment Us-25 | Us-25 | Us-3.76 | Us-375] Si-25 | $:-25 | $-3.75 | $1-3.75
-F1 -F2 -F1 -F2 -F1 -F2 -F1 -F2
Al | 504 432 64.4 52.4 15.1 7.7 40.2 36.1
s1 A2 | 540 353 70.9 62.0 23.7 12.6 71.0 61.9
A3 | 64.1 47.0 484 385 22.7 101 16.1 9.8
A4 | 412 272 101 7.0 9.3 5.0 3.2 25
Al | 262 235 206 149 20.3 9.1 7.5 5.9
52 A2 | 237 157 90.8 47.4 143 7.4 105 47.0
A3 | 467 36.6 64.8 60.5 15.7 8.7 60.9 54.3
A4 | 453 235 19.3 19.3 0.8 3.1 1.6 1.3
Al 6.7 8.1 3.8 3.2 44 2.0 59 2.3
$3 A2 94 55 22.7 21.9 12.8 8.8 10.0 9.2
A3 ] 149 145 46.7 50.0 18.4 10.4 24.3 36.1
A4 | 195 276 47.1 52.1 13.1 6.9 47.7 364
Al 3.3 3.1 84 89 14 1.8 75 13.3
S4 A2 3.0 3.3 9.2 10.2 10 1.7 12.6 19.8
A3 3.3 4.3 10.2 12.4 1.7 2.2 18.1 295
A4 5.2 7.3 155 20.7 3.2 3.1 26.7 395
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Table 5. Result of additional t-test for indent shape

d. f. Mean difference Std. error t value
For 25 mm indent 31 0.1436 0.01569 9.154™
For 3.75 mm indent 31 0.0706 0.03727 1.894
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