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ABSTRACT

A process of pressed sesame oil by using a single screw pressed machine is a continuous
process of production. The screw feed and pressed sesame seeds to produce oil before push the
sesame cake through extruded ring. The production rate of the machine is depended upon a number
of parameters such as die geometries, extruded ring size, screw geometry, screw pitch and pressed
speed. This research aims to study those parameters that influence the production rate of the process
of pressed sesame oil.

This study carried out by experimental works varying pitch size of the screw (23, 24, 25, 26
and 27 mm) depth size of screw (8, 8.5, 9, 9.5 and 10 mm) sizes of extruded ring (7, 8, and 9 mm)
and speeds of screws (10, 15, 20, 25 and 30 rpm). One kg of sesame seeds was used for each
experiment. The test results such as process time and oil volume were recorded for further analysis.

The experimental results showed that those experimental parameters influenced the
production rate and process efficiency. The machine gave the highest production rate (2.76 kg/hr)
when using a 24 mm pitch of screw, (I) 7 mm extruded ring and 30 rpm screw speed. Estimated
product efficiency was 76.83%. However, the product efficiency was increased to 89.56% when
using a 24 mm pitch of screw, (I) 8 mm extruded ring and 15 rpm screw, while the production rate

was reduced to 1.46 kg/hr

Keywords: a single screw pressed machine, pressed sesame oil process
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MGCERLL 7114990NIA91 7 U, N11999ANAIT 8 U, 7119990NIA91 9 U,
(tpm) sreiing (W) sroefiad () sETing ()

23 24 25 26 27 23 24 25 26 27 23 24 25 26 27
10 0.74 1.14 0.59 0.63 0.58 0.74 0.85 0.96 0.90 0.99 0.70 0.80 1.26 1.24 0.23
15 1.02 1.29 0.95 0.92 0.70 1.02 1.46 1.06 1.44 1.12 1.01 1.10 1.30 1.35 0.27
20 1.50 1.93 1.25 1.66 0.71 1.50 1.95 1.21 1.75 1.60 1.02 1.28 1.30 1.52 0.36
25 1.55 2.54 1.76 1.84 0.75 1.55 1.97 1.54 1.85 1.90 1.20 1.55 1.33 1.57 0.39
30 2.12 2.76 2.43 2.39 0.91 2.12 2.25 2.05 1.94 2.03 1.27 1.62 1.35 1.58 0.42
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ANULTITOU Useansnmmsnan (%)
=) %
1N8YI9A NNBDNNINI 7 U, NNODNNING 8 U, NNODNAINIT 9 W,
A a o a
(rpm) FLOTNAA (WU.) JEESNAN (W) FEESNAN (W)
23 24 25 26 27 23 24 25 26 27 23 24 25 26 27
10 85.41 | 86.14 | 79.55 | 839 | 79.03 | 71.18 | 89.56 | 73.77 | 87.83 | 7523 | 7871 | 6124 | 74.13 | 82.58 | 76.81
15 66.93 | 8559 | 792 | 8295 | 75.74 | 76.66 | 7583 | 74.19 | 87.09 | 734 | 5385 | 60.61 | 66.53 | 842 | 73.89
20 6491 | 77.69 | 7516 | 81.71 | 73.76 | 715 | 7204 | 7415 | 8354 | 71.09 | 5034 | 6028 | 6478 | 8112 | 70.58
25 59.01 | 76.83 | 7423 | 7952 | 749 | 5277 | 7045 | 699 | 82.69 | 7037 | 4595 | 5861 | 60.12 | 79.4 | 70.09
30 83.82 | 8837 | 82.54 | 8741 | 83.76 | 70.64 | 8828 | 6934 | 87.72 | 79.63 | 82.38 | 66.96 | 77.78 | 80.34 | 78.04
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8 8.5 9 9.5 10 8 8.5 9 9.5 10 8 8.5 9 9.5 10
10 1.40 1.12 1.14 1.19 1.47 1.21 1.09 0.85 1.16 1.34 1.10 1.12 0.80 1.14 1.32
15 1.42 1.13 1.29 1.25 1.50 1.26 1.09 1.46 1.30 1.37 1.11 1.12 1.10 1.15 1.35
20 1.50 1.21 1.93 1.30 1.55 1.28 1.10 1.95 1.33 1.45 1.11 1.14 1.28 1.15 1.42
25 1.52 1.25 2.54 1.31 1.61 1.64 1.24 1.95 1.34 1.73 1.14 1.15 1.55 1.17 1.46
30 1.55 1.26 2.76 1.42 1.86 1.79 1.47 2.15 1.36 1.65 1.15 1.16 1.62 1.19 1.77

{ a a a a Jd { o 1
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ANUEITOU Uszansmnmsnan (%)
1NQ8709 NNOONNING 7 WL, NNOONNINGT 8 W, NNOBANING 9 L.
(rpm) ANUANTBUARED (131 ANVANTBNUATED (1. ANVUANTBUARED (131

8 8.5 9 9.5 10 8 8.5 9 9.5 10 8.0 8.5 9.0 9.5 10.0
10 82.04 | 73.53 | 8837 | 80.76 | 84.04 | 73.36 | 7720 | 8828 | 78.42 | 85.07 | 5873 | 61.63 | 6696 | 80 | 83.00
15 7921 | 7213 | 86.14 | 82.08 | 8068 | 70.60 | 76.63 | 89.56 | 78.54 | 8679 | 58.05 | 5865 | 6124 | 75 | 86.69
20 7853 | 7177 | 8559 | 8179 | 79.35 | 64.69 | 7628 | 7583 | 78.02 | 7829 | 5336 | s6.66 | 60.61 | 72.06 | 82.54
25 772 | 7087 | 77.69 | 8125 | 77.63 | 6526 | 6849 | 7204 | 7824 | 7394 | s1es | 55 | 6028 | 70.18 | 8176
30 7653 | 7081 | 76.83 | 781 | 77.11 | 65.62 | 65.54 | 7045 | 77.04 | 7293 | 5059 | 5178 | 5861 | 6845 | 8033
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Depth Constant for Rate

Multilevel Factorial Design

Factors:
Base runs:
Base blocks:

Number of levels:

75

5,

Replicates: 1
Total runs: 75
Total blocks: 1
5, 3

General Linear Model: Rate versus rpm, Pitch, Die

Factor Type

rpm fixed
Pitch fixed
Die fixed

Levels
5
5
3

Values
10, 15,
23, 24,
7, 8, 9

2
2

0,
5,

25,
26,

30
27

SS for Tests

Analysis of Variance for Rate,

Source DF
rpm 4
Pitch 4
Die 2
rpm*Pitch 16
rpm*Die 8
Pitch*Die 8
Error 32
Total 74
S = 0.192789

Seq SS
.92316
.94580
.39322
.75777
.78230
.91258
.18936
.90420

N NP ODNB o

[\

R-Sg = 9

4.

Unusual Observations for Rate

Obs Rate
13 0.58000
28 0.70000
69 1.35000
73 0.91000

R denotes an observation

Fit
0.31560
0.41293
1.60520
1.26427

O O O O

Adj SS Adj MS
8.92316 2.23079
4.94580 1.23645
2.39322 1.19661
0.75777 0.04736
1.78230 0.22279
2.91258 0.36407
1.18936 0.03717
81% R-Sqg(adj)

SE Fit Residual
.14598 0.26440
.14598 0.28707
.14598 -0.25520
.14598 -0.35427

with a

using Adjusted

60.
38y
B2y,

SIS

I
02
27
19
.27
.99
.80

99

St
2.
2.

2.

-2.

P
.000
.000
.000
.271
.000
.000

O O O O oo

Resid
10 R
28 R
03 R
81 R

large standardized residual.
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Depth Constant for Efficiency

General Linear Model: Eff versus rpm, Pitch, Die

Factor Type Levels Values
rpm fixed 5 10, 15, 20, 25, 30
Pitch fixed 5 23, 24, 25, 26, 27
Die fixed 3 7, 8, 9

Analysis of Variance for Eff, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
rpm 4 1540.38 1540.38 385.09 17.21 0.000
Pitch 4 1952.56 1952.56 488.14 21.81 0.000
Die 2 1100.82 1100.82 550.41 24.59 0.000
rpm*Pitch 16 67.40 687.40 42.96 1.92 0.057
rpm*Die 8 110.66 110.66 13.83 0.62 0.756
Pitch*Die 8 766.94 766.94 95.87 4.28 0.001
Error 32 716.15 716.15 D O

Total 74 6874.91

S = 4.73071 R-Sg = 89.58% R-Sg(adj) = 75.91%

Unusual Observations for Eff

Obs Eff Fit SE Fit Residual St Resid
2 70.6400 77.3431 3.5820 -6.7031 -2.17 R
3 82.3800 75.3983 3.5820 6.9817 2.26 R
17 71.1800 78.6844 3.5820 -7.5044 -2.43 R
20 89.5600 82.9517 3.5820 6.6083 2.14 R
32 76.6600 68.5451 3.5820 8.1149 2.63 R
47 71.5000 64.9457 3.5820 6.5543 S=APRAR

R denotes an observation with a large standardized residual.
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Pitch Constant for Rate

General Linear Model: Rate versus rpm, Depth, Die

Factor Type Levels Values

rpm fixed 5 10, 15, 20, 25, 30

Depth fixed 5 8.0, 8.5, 9.0, 9.5, 10.0
Die fixed 3 7, 8, 9

Analysis of Variance for Rate,

using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
rpm 1.95766 1.95766 0.48941 29.11 0.000
Depth 2.09391 2.09391 0.52348 31.13 0.000
Die 0.95539 0.95539 0.47770 28.41 0.000
rpm*Depth 16 1.80345 1.80345 0.11272 6.70 0.000
rpm*Die 0.17201 0.17201 0.02150 1.28 0.289
Depth*Die 0.65511 0.65511 0.08189 4.87 0.001
Error 32 0.53809 0.53809 0.01682
Total 74 8.17562
S = 0.129674 R-Sg = 93.42% R-Sg(adj) 84.78%
Unusual Observations for Rate
Obs Rate Fit SE Fit Residual St Resid
22 1.29000 1.53360 0.09819 -0.24360 -2.88 R
38 1.95000 1.77107 0.09819 0.17893 2.11 R
52 2.54000 2.34493 0.09819 0.19507 2.30 R
67 2.76000 2.52827 0.09819 0.23173 2.74 R
R denotes an observation with a large standardized residual.
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Pitch Constant for Efficiency

General Linear Model: Eff versus rpm, Depth, Die

Factor Type Levels Values

rpm fixed 5 10, 15, 20, 25, 30

Depth fixed 5 8.0, 8.5, 9.0, 9.5, 10.0
Die fixed 3 7, 8, 9

Analysis of Variance for Eff, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
rpm 4 705.22 705.22 176.31 27.19 0.000
Depth 4 2243.08 2243.08 560.77 86.47 0.000
Die 2 2298.82 2298.82 1149.41 177.24 0.000
rpm*Depth 16 106.73 106.73 6.67 1.03 0.455
rpm*Die 8 80.46 80.46 10.06 1.55 0.179
Depth*Die 8 1480.06 1480.06 185.01 28.53 0.000
Error 32 207.52 207.52 6.48

Total 74 7121.89

S = 2.54656 R-Sg = 97.09% R-Sg(adj) = 93.26%

Unusual Observations for Eff

Obs Eff Fit SE Fit Residual St Resid
12 80.0000 75.7728 1.9282 4.2272 2.54 R
15 83.0900 86.5028 1.9282 -3.4128 -2.05 R
23 89.5600 85.8084 1.9282 3.7516 2.26 R
24 61.2400 65.3348 1.9282 -4.0948 -2.46 R

R denotes an observation with a large standardized residual.
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Abstract

A process of pressed sesame oil by using a
single serew pressed machine iz a continuous process
of production, The screw feed and pressed sesame
seeds to produce o1l before push the sesame cake
through extruded ring. The production rate of the
machine 15 depended upon a number of parameters
such as die geometries, extruded nng size, screw
geometry and pressed speed. This research aims to
smidy those parameters that influence the production
rate of the process of pressed sesame o1l.

This study camed out by expenmental works
varying pitch size of the serew (23, 24, 25, 26 and 27
mm,), sizes of extruded ring (7, 8, and 9 mm) and
speeds of screws (10, 15, 20, 25 and 30 rpm). A 1.0
kg of sesame seeds was used for each experiment.
The test results such as process time and oil volume

were recorded for further analysis.
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The expenimental results showed that those
experimental parameters influenced the production
rate and process efficiency. The machine gave the
highest production rate (2.76 lkg/hr) when using a 24
mm pitch of screw, d} 7 mm extruded ring and 30
rpm screw speed. Estimated product efficiency was
76.83%. However, the product efficiency was
increased to 89.56% when using a 24 mm pitch of
screw, (b 8 mm extruded ring and 15 rpm screw. On

the other hand, the production rate was reduced to

1.46 kgihr

Keywords: A Single Screw Press Machine, Pressed

Sesame Qil Process
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