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Abstract

Project Code: MRG5380275

Project Title: A Study on the Effects of Threshing Unit Design Factors of Axial Flow Rice Combine

Harvesters on Threshing Unit Losses

Investigator: Assist Prof. Dr. Somchai Chuan-udom Khon Kaen University Leader

Assoc Prof. Dr. Winit Chinsuwan Khon Kaen University Mentor

E-mail Address: Somchai.chuan@gmail.com

Project Period: 2 years (Jun 2010 — Jun 2012)

Abstract: The objective of this research was to study on the effects of threshing unit design factors of
Thai axial flow rice combine harvesters on threshing unit losses. These factors include rotor diameter
(RD), concave rod clearance (RC), concave clearance (CC), side concave clearance (SC), upper
concave clearance (UC), number of peg teeth (NT) and height of peg teeth (HT). The study was
undertaken by sampling the design factors of threshing unit of rice combine harvester and the
harvesting loss of products during harvesting Khao Dok Mali 105 and Chainat 1 rice varieties which
were processed for 17 machines each. The results of the study can be concluded as follows.

1) The coefficients of determination (Rz) obtained from the equations used to estimate losses
of threshing units of Thai combine harvesters which were affected by design factors and functioning
factors of threshing during harvesting Khao Dok Mali 105 and Chainat 1 rice varieties were 0.910 and
0.729, respectively.

2) For Khao Dok Mali 105 rice variety, it is found that NT, SC and UC were in the group of
factors those much rather influences loss of threshing unit which were equal to 30.43%, 28.20%, and
27.31% respectively. Whereas CC, RC, RD and HT were in the group of factors those less influences

loss of threshing unit which were equal to 9.07%, 2.58%, 2.40%, and 1.07%, respectively.



For Chainat 1 rice variety, it is found that RC, SC, CC and UC were in the group of factors
those much rather influences loss of threshing unit which were equal to 27.54%, 25.86%, 20.29%, and
15.27% respectively. Whereas NT, RD and HT were in the group of factors those less influences loss
of YAUIA which were equal to 9.14%, 1.90%, and 0.22%, respectively.

3) Increasing RD, RC, SC, NT and HT resulted in a tendency toward decreasing loss of
threshing for Khao Dok Mali 105 rice variety. Whilst increasing CC and UC resulted in a tendency
toward increasing loss of threshing unit.

For Chainat 1 rice variety, increasing RD, RC, SC, UC, NT and HT resulted in a tendency
toward decreasing loss of threshing unit. Whilst increasing CC resulted in a tendency toward

increasing loss of threshing unit.

Keyword: Axial flow threshing unit, rice combine harvester, design factor, threshing unit losses
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Abstract
The objective of this research was to investigate the effects of threshing unit
feature on threshing unit losses for Thai axial flow rice combine harvesters. Chainat 1
variety is the most susceptible to the losses by the threshing units. The results indicated
that the concave rod clearance (RC) was the most effect on threshing unit loss, at 27.54%,

followed by the side concave clearance (SC), concave clearance (CC), and upper concave
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clearance (UC), at 25.86, 20.29, and 15.27%, respectively. The number of spike teeth
(NT), rotor diameter (RD), and height of spike teeth (HT) showed relatively low losses by
the threshing units, at 9.14, 1.90, and 0.22%, respectively. The increase of RC, SC, UC,
RD, NT, and HT reduced threshing unit losses, whereas the increase of CC increased the
loss.

Keywords: rice combine harvester, axial flow threshing unit, threshing unit feature

Introduction

At present rice combine harvesters are playing an important role in rice harvesting
in Thailand. About 10,000 Thai rice combine harvesters are spread all over the country
(Chinsuwan, 2010), as shown in Figure 1. These combine harvesters are capable of
harvesting all rice varieties in Thailand and all of them are axial flow type, as shown in
Figure 2.

Threshing loss is an imperative problem for Thai combine harvester. Chuan-udom
and Chinsuwan (2010) found that the threshing unit caused approximately 90 percent of
loss from the total losses and was particularly true with the hybrid varieties. The threshing
unit losses were not only caused by the difference in threshing feature, but also by
threshing unit adjustments and operation conditions.

The study of operations and adjustments of the Thai axial flow combine harvester
by Chuan-udom and Chinsuwan (2009a) showed that the rotor speed, guide vane
inclination, grain moisture content, feed rate, and grain to material other than grain, had
significant effects on the threshing unit losses. Besides operation and adjustments, the
feature or design of the threshing unit is also an important factor leading to losses from
the threshing unit. Despite the fact that the combine harvester manufacturers in Thailand
produce similar axial flow combine harvesters but, the sizes and the various clearances in
the threshing units are different from one to another. The study by Chinsuwan et al (2003)
on the effects of the threshing bar inclination and concave rod clearance on threshing
losses of an axial flow rice thresher used with Thai Hommali rice revealed that the
threshing bar inclination did not affect to threshing unit loss. The concave rod clearance
of 17 to 20 millimeters was recommended. Chinsuwan et al (2004) also studied the
clearance between the threshing bars for a sticky rice thresher and recommended the 17 to
22 millimeter clearance. The study by Chuan-udom and Chinsuwan (2009b) on the

concave rod clearance and the number of concave bars for Chainat 1. The concave rod
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clearance between 15 to 20 millimeters was recommended and that the number of
concave bars has no effect on the losses.

It can be seen that in the past studies had emphasized the operations of threshing
units. The important factors in the feature of axial flow combine harvesters only included
the concave rod clearance, the threshing bar inclination, and the number of concave bars.
There are still other major factors in the feature of threshing units, where a few research
has been done, especially in the Thai axial flow rice combine harvester. Additionally, the
past research was performed on one particular factor at a time, which may not have
greatly affected the overall operation of threshers. Hence, the objective of this research
was to study the effects of overall threshing unit feature on threshing unit losses for Thai
axial flow rice combine harvesters. The results would be useful for designing the feature

of threshing units for reducing the losses on a combine harvester.

Methodology

Experimental Factors

The important factors that affected to the threshing unit losses (TL) of Thai axial
flow rice combine harvester were comprised of the rotor diameter (RD), concave rod
clearance (RC), concave clearance (CC), side concave clearance (SC), upper concave
clearance (UC), number of spike teeth (NT), and height of spike teeth (HT), as shown in
Figure 3. The operational factors affecting the losses from the threshing unit and thus
taken into account which included the tangential rotor speed (RS), guide vane inclination
(GI), grain moisture content (MC), feedrate (FR), and grain to material other than grain
(GM) (Chuan-udom and Chinsuwan, 2009a). The finding indicator Chainat 1, which is
the most susceptible variety to threshing unit losses in the Thai axial flow rice combine
harvesters were used in the test.

Experimental Design

Since there were many factors taken into account in the study, a normal
experimental plan would be costly and required a very large size of experimental field.
Furthermore, the samples had to be collected within the experimental day so that their
conditions would not alter too much. Thai axial flow rice combine harvesters even though
have been developed and improved until they become suitable for domestic harvesting,
but the design of clearances and sizes of the various components are different. These
limitations, together with the condition of the axial flow rice combine harvester being
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used in the country necessitated the use of sampling experimentation by random.
Different feature factors of threshing unit from seventeen combine harvesters at work
through the harvesting season were sampled for measurement before the data on the
operations and loss were collected.

Data Collection

The experiment was conducted in 3 replicates, each time with the combine
harvesters operating for not less than a 15-meter distance so that the machine would have
attained its constant operation condition and the data on losses were collected after 10
meters.

The experimental steps included collection of materials discharged from the
threshing unit using a net bag (Figure 4) and then straw was separated in order to obtain
the grains that were still on the ears (the threshing losses), and the threshed grains. Both
of these losses were designated as the TL.

Analysis

The feature factors and the operation results affecting the TL were determined

from the collected data through the multiple linear regression equation, shown in

Equation 1:
Y = Ag+ A Xy + Ao Xo + AsXs + ...+ AnX, (l)
Where Y = threshing unit loss
X1, X2, oo, Xi = factors
Ao, A1, ..., Ay = constants

From the multiple linear regression, an analysis was conducted to determine the
influence of the feature factors based on the results of factors affecting R? and tendency of
the factors to affect the TL.

Results and Discussion
The experiment conducted in May and June, 2010. Seventeen axial flow rice
combine harvesters were investigated. The rice conditions, threshing unit feature,

operations, and the TL are shown in Tables 1 and 2.
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From the data in Table 2, the multiple linear regression equation was constructed
based on the pattern of Equation 1. The equation was obtained of the threshing unit
feature factors and the operations affecting the TL (Equation 2) with the coefficient of

determination (R?) equal to 0.729.

TL = 63.417 — 0.009(RD) — 1.822(RC) + 0.213(CC) — 0.119(SC)
- 0.041(UC) — 0.02(NT) — 0.009(HT) — 0.211(GI) — 0.059(RS)
+0.151(MC) + 0.071(FR) - 0.371(GM) (2

Influences of Feature Factors on Threshing Unit Losses

Equation 2 was used to analyze the factors in the feature and operations of the
threshing unit of the axial flow rice combine harvesters that affected the TL as shown in
Table 3. It was found that the first 5 factors with an influence on the TL were in the
threshing unit feature. RC had the greatest effect on the TL (22.80%), followed by SC,
CC, UC, and NT, with the effects on the TL at 21.41, 16.80, 12.64, and 7.57%,
respectively. The total effect of these 5 factors on the TL was roughly 80%. The other
threshing unit feature factors, RD and HT had an effect on losses of 1.57 and 0.18%,
respectively. The operation factors of the threshing units, GI, MC, FR, RS, and GM were
found to affect the TL at 7.11, 5.72, 3.41, 0.42, and 0.37%, respectively.

The threshing unit feature factors were compared to the threshing unit operation
factors. The results indicated that the threshing unit feature greatly affected the TL. The
influence on the loss was about 83%. The threshing unit operation factors affected the TL
at about 17%. It can be seen that the threshing unit feature is very important for the loss
of harvesting, especially the TL. Equation 2 when considering only the threshing unit
feature factors on the TL, as shown in Table 4.

Table 4 shows that the seven threshing unit feature factors taken into
consideration were divided into two groups. The first group consisted of factors affecting
the TL at a relatively high level. RC had the greatest effect on the TL at 27.54%, followed
by SC, CC, and UC where the effects were 25.86, 20.29, and 15.27%, respectively. The
second group including NT, RD and HT showed relatively low effects on the TL, i.e., at
9.14, 1.90, and 0.22%, respectively. This shows that these factors operate effectively in

the Thai axial flow rice combine harvesters.
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The Tendency of Threshing Unit Feature on Threshing Unit Losses

Equation 2 was used to determine the relationships between each factor of the
threshing unit feature and the TL. In the analysis, the operations of the combine harvester
were set. The RS was 18 m/s and the Gl was 68 degrees, harvesting rice at 23 %wb MC.
The FR was 14 tons/h, harvesting rice with 0.6 GM, which was the appropriate rice
condition for the operation (Chuan-udom, 2007). The results are as follows:

Figure 5 shows the effect of RD on the TL when the threshing units had 18 mm
RC, 15 mm CC, 40 mm SC, 170 mm UC, 175 NTs, and 88.9 mm HT. The results show
that when the RD size was increased, the TL tended to decrease, since the increasing
diameter of the rotor necessitated a larger concave, resulting in a greater area for
threshing and removal of straws from grains. More grains were able to fall down to the
cleaning unit, thus decreasing loss.

The following effects of RC were found on the TL, on the condition of 508 mm
RD, 15 mm CC, 40 mm SC, 170 mm UC, 175 NTs, and 88.9 mm HT, as shown in Figure
6. It was found that the increase of RC decreased the TL since the increase of the RC
means the enlargement of the space for more threshed grains to pass the mesh before
being blown away with the straws by the straw rotor blades. Therefore, the TL, especially
losses from separation of grains from straw, decreased. This result agrees with the results
of the previous study of Chuan-udom and Chinsuwan (2009b).

Figure 7 indicates the results of CC on the TL when RD was 508 mm, RC was 18
mm, SC was 40 mm, UC was 170 mm, with NT of 175 tooth, and HT was 88.9 mm. The
TL was found to increase with the increase of CC. This result correlates to the study of
Joshi and Singh (1980). The increasing of this clearance lower the threshing action,
leading to less capacity in the performance of the thresher in removing the grains from the
ears, which are in turn blown away by the rotor blades resulting in increasing the TL.

The effects of SC on the TL were found when RD was 508 mm, RC was 18 mm,
CC was 15 mm, UC was 170 mm, there were 175 NTs, and HT was 88.9 mm, as shown
in Figure 8. When the SC increased the TL showed a tendency to decrease since the
increase of this clearance reduced disentangling the straws, which meant the straws no
longer hold the threshed grains when they were blown out of the straw chute. The action

was done simultaneously with the beating of straws to loosen the grains from the ears by
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the rotor and the lower concave. This was done alternately with the action of the combing
of straws by the rotor and the concave in horizontal. Nevertheless, the clearance should be
limited at certain level because if it is too wide, the strength on the structure of the
threshing unit and the combine harvester will be reduced. This can result in
manufacturing complexity and cost.

Figure 9 shows the effects of UC on the TL with 508 mm RD, 18 mm RC, 15 mm
CC, 40 mm SC, 175 NTs, and 88.9 mm HT. It was found that when the SC increased the
TL was likely to decrease. The timing of rotational beating of straws towards the upper
part of the threshing unit (at the UC) with the large clearance could lead to blowing or the
disentangling of straws and dropping of the grains, leading to less loss. However, the
clearance should not be too high because it also could affect the thresher structure or the
upper combine harvester.

The effects of NT on the TL occurred when RD was 508 mm, RC was18 mm, CC
was 15 mm, SC was 40 mm, UC was 170 mm, and HT was 88.9 mm as can be seen in
Figure 10. The increase of NTs led to the decrease of the TL. The higher the number of
threshing spike teeth increased the impact of beating making more grains dropping from
the ears, and hence lowering the TL, especially threshing losses. Also, the straws could be
cut into shorter strings because the beating or impact action which resulting in ease of
grains separating from straws and reduced loss. However, increasing the number of
threshing spike teeth means more energy required in threshing.

Figure 11 shows the effects of the HT on TL, with 508 mm RD, 18 mm RC, 15
mm CC, 40 mm SC, 170 mm UC, and 175 teeth of NTs. When the HT was greater, the
TL decreased since the increase of the height of the spike teeth increased the impact of
beating the grains from the ears. The disentangling action of the straws and the removal
of the grains from the straws, which was done alternately with the beating, was also more
efficient. However, the increase of the spike teeth height means more energy required in
threshing.

The results from the relationships between the threshing unit feature and the TL
indicated that to keep the TL value at less than 2.5 percent, the RD should not be smaller
than 457 mm or 18 in. The RC should not be less than 17.5 mm and the clearance should
not be over 20 mm, which could make more straws falling into the cleaning unit. The CC

should not be over 17 mm, whereas the SC should be lower than 35 mm, and the UC not
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less than 170 mm. For threshers of 1.80 m (6 ft) long, NT should not be less than 150

teeth and the HT should be over 50 mm or 2 in.

Conclusions

The study found that RC affects the TL most, followed by the SC, CC and UC.
The NT, RD and HT were found insignificant influence of the TL.

For the Thai axial flow rice threshing unit, if the TL is required less than 2.5
percent, then RD should not be less than 457 mm. RC should not be less than 17.5 mm,
but not be over 20 mm. CC should not be more than 17 mm. SC should not be less than
35 mm. UC should not be less than 170 mm, and a 1.80 m axial flow combine harvester

should have at least 150 of spike teeth with the height not less than 50 mm.
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Table 1 Condition of rice tested with the combine harvester

No. Height of Inclined angle of | Plant population Straw Moisture Total yield
Crop plant crop plant per square meter contend (kg/ha)

(cm) (degree) (%wh) at 14%wb
1 73.2 11.2 388 64.39 5,291
2 70.4 121 608 63.74 5,201
3 65.9 11.7 543 61.32 5,581
4 66.5 11.5 687 66.19 5,664
5 68.8 9.9 441 69.85 4,713
6 70.7 11.9 521 63.66 4,324
7 69.9 14.0 505 65.52 5,463
8 64.6 12.3 392 65.75 5,125
9 66.1 12.5 514 65.54 6,126
10 71.2 11.8 403 66.62 5,943
11 71.0 11.0 477 64.44 6,550
12 77.3 10.8 687 61.09 5,523
13 75.0 11.2 546 61.98 4,828
14 78.5 115 431 58.13 4,493
15 65.0 11.7 243 63.08 3,230
16 79.0 114 443 61.12 5,262
17 75.2 10.5 515 61.35 4,199
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Table 2 Threshing unit feature, operating conditions of combine harvesters, and losses

from threshing units

No. RD | RC | CC | SC | UC | NT | HT | GI RS | MC | FR | GM | TL
1 521 | 18.0 | 254 | 37.5| 1575 | 200 | 82.6 | 69.0 | 16.8 | 24.37 | 16.9 | 0.97 | 3.63
2 572 | 180 | 254 | 28.8 | 169.8 | 165 | 76.2 | 69.0 | 16.8 | 22.58 | 13.6 | 0.75 | 3.82
3 572 |1 180 | 21.3 | 28.8 | 169.8 | 185 | 76.2 | 69.0 | 16.5 | 29.36 | 10.2 | 1.38 | 4.98
4 508 | 159 | 13.0 | 31.1 | 201.1 | 156 | 889 | 68.0 | 17.6 | 28.21 | 169 | 0.46 | 8.73
5 559 | 159 | 21.2 | 51.1 | 196.1 | 140 | 88.9 | 68.0 | 17.6 | 29.72 | 9.3 | 0.77 | 5.22
6 4451159 | 140 | 411 | 1311|132 | 889 | 66.5| 158 | 2519 | 9.6 | 1.02 | 831
7 457 | 159 | 254 | 38.4 | 1624 | 132 | 101.6 | 60.0 | 13.8 | 26.14 | 18.6 | 0.87 | 14.37
8 457 | 159 | 254 | 50.8 | 177.8 | 148 | 76.2 | 65.0 | 17.8 | 2425 | 11.7 | 0.89 | 7.73
9 508 | 159 | 23.0 | 35.1 | 206.1 | 156 | 88.9 | 67.0 | 14.8 | 23.63 | 22.8 | 0.64 | 5.96
10 508 | 159 | 10.0 | 36.1 | 154.1 | 148 | 889 | 70.0 | 21.5 | 26.96 | 9.2 | 1.06 | 4.35
11 559 | 159 | 22.7 | 53.8 | 193.8 | 185 | 76.2 | 68.0 | 18.7 | 21.91 | 23.4 | 0.90 | 5.46
12 508 | 18.0 | 16.0 | 16.1 | 151.1 | 132 | 889 | 67.0 | 18.4 | 2290 | 10.9 | 0.80 | 8.58
13 559 | 159 | 254 | 53.8 | 193.8 | 185 | 76.2 | 75.0 | 175 | 21.31 | 128 | 0.96 | 5.64
14 483 | 159 | 17.0 | 51.1 | 1511 | 210 | 889 | 66.0 | 18.3 | 23.75| 13.0 | 1.04 | 5.78
15 533 | 159 | 20.0 | 21.4 | 1934 | 165 | 101.6 | 67.0 | 16.1 | 2223 | 9.5 | 0.62 | 7.54
16 546 | 159 | 22.0 | 46.1 | 216.1 | 156 | 88.9 | 70.0 | 155 | 22.03 | 18.5 | 0.74 | 4.07
17 546 | 159 | 20.0 | 46.1 | 216.1 | 160 | 88.9 | 67.0 | 151 | 25.65 | 13.5 | 1.16 | 4.81

Table 3 Influences of threshing unit feature and operation factors of axial flow rice

combine harvesters on the loss of threshing unit

Factor Percent of the factors influencing
the loss of threshing unit
RD 1.57
RC 22.80
cC 16.80
sc 21.41
uc 12.64
NT 7.57
HT 0.18
Gl 7.11
RS 0.42
MC 5.72
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FR 341
GM 0.37

Table 4 Influences of threshing unit feature factors of axial flow rice combine harvesters

on the loss of threshing unit

Factor Percent of the factors influencing
the loss of threshing unit
RD 1.90
RC 27.54
CcC 20.29
SC 25.86
uc 15.27
NT 9.14
HT 0.22

Figure 1 Thai axial flow rice combine harvesters



Figure 2 Axial flow threshing unit
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Figure 3 Clearances of threshing unit feature
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Figure 4 Collection of samples of threshing unit losses of axial flow rice combine
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Figure 5 Effect of rotor diameter on threshing unit loss
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Figure 6 Effect of concave rod clearance on threshing unit loss
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Figure 7 Effect of concave clearance on threshing unit loss
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Figure 8 Effect of side concave clearance on threshing unit loss
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Figure 9 Effect of upper concave clearance on threshing unit loss
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Influence of Threshing Unit Design of Axial Flow Rice Combine

Harvesters on Harvesting Losses when Harvesting Thai Hommali Rice
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ABSTRACT

The objective of this research was to study the influence of threshing unit design of axial
flow rice combine harvesters on harvesting losses when harvesting Thai Hommali rice. The sample
consisted of 17 machines in Tung Kula Ronghai area. The result of the research indicated that the
number of tooth (NT) was the most influenced on the loss and was equal 30.43%. The second and
third influence on the loss were the clearance between the lower concave and the tip of the tooth
in horizontal (SC), and the clearance between the upper concave and tip of the tooth in vertical
(UQ) which were 28.20% and 27.31% respectively. The concave clearance (CC), the concave rod
clearance (RQ), the rotor diameter (RD), and the height of tooth (HT) were low influenced on the
loss which were equal 9.07%, 2.58%, 2.40%, and 1.07% respectively.
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Keywords: Threshing unit, Axial flow rice combine harvester, Harvesting, Thai Hommali rice
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(wuAn3) WA (961N) 417 (Ausials) WOIGHNERITOEINE (Rlansusials)

1 88.5 8.7 477,600 61.59 251

2 79.6 9.1 343,200 59.93 266

3 101.7 8.0 511,200 66.23 535

4 105.7 7.9 402,933 65.73 212

5 96.6 8.4 431,200 63.74 367

6 1115 7.7 329,600 64.93 294

7 86.5 8.7 426,133 64.08 359

8 90.1 9.0 322,933 61.74 371

9 91.8 8.5 370,667 66.66 254
10 83.9 8.8 656,267 63.53 499
11 91.9 8.4 291,733 60.51 280
12 83.9 9.0 578,400 63.83 375
13 86.8 8.7 165,867 63.14 200
14 108.9 7.8 195,200 59.37 499
15 81.6 8.9 171,467 64.48 314
16 88.6 8.6 489,867 58.50 466
17 83.7 8.8 406,667 61.27 464
Aade 91.8 8.5 386,526 62.90 353
STD* 9.7 0.4 136,537 2.44 107
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KKU Research Journal | 16 (3) | March 2011

A15719% 2. N1IBBNLUUYAUIN ANINATVINNIUVBLATDUALIUIN LLasmmgjszﬁamﬂﬁgmum

Influence of Threshing Unit Design of Axial Flow Rice

Combine Harvesters on Harvesting Losses

when Harvesting Thai Hommali Rice

w3l | RD RC | €€ SC 'UC NT 'HT L RS MC  FR GM  TL
1 | 533 | 15 | 300 | 184 [148.4| 132 |101.6| 69.4 | 142 |25.91| 5.7 | 0.49 | 5.65
2 | 457 | 15 | 175 | 411 |131.1| 128 | 889 | 70.3 | 19.7 |18.21| 49 | 0.41 | 1.95
3 | 559 | 16 | 10.0 | 5.7 |185.7| 175 |114.3| 66.2 | 156 |23.18| 7.2 | 0.68 | 4.78
4 | 508 | 16 | 200 | 41.1 |211.1| 140 | 889 | 69.4 | 142 |23.45| 6.7 | 0.45 | 6.28
5 | 508 | 18 | 250 | 234 |148.4| 132 |101.6| 69.1 | 16.1 |22.96| 7.2 | 0.66 | 3.46
6 | 457 | 16 | 20.0 | 31.1 [141.1| 185 | 889 | 65.2 | 20.8 |22.20| 11.0 | 0.45 | 1.54
7 | 533 18 | 200 | 13 [1380| 170 |101.6| 68.2 | 17.9 |24.94| 10.1 | 0.53 | 3.41
8 | 457 | 16 | 150 | 76.2 |203.2| 132 |101.6| 67.5 | 15.6 |23.45| 9.9 | 0.59 | 3.26
9 | 521 | 16 | 230 |31.1 |161.1| 128 | 889 | 69.1 | 16.3 |24.61| 7.6 | 0.50 | 4.43
10 | 559 | 16 | 254|558 1938 128 | 76.2 | 56.7 | 16.6 |25.82| 15.0 | 0.40 [11.50
11 | 559 | 16 | 250|688 2138 132 | 76.2 | 69.1 | 150 |21.00| 7.5 | 0.38 | 3.18
12 | 445 | 13 | 150 | 46.1 |131.1| 128 | 88.9 | 63.8 | 16.3 |22.84| 10.8 | 0.40 | 3.75
13 | 559 | 16 | 254 | 53.8 |193.8| 132 | 762 | 68.5 | 17.1 |24.86| 6.3 | 0.70 | 4.24
14 | 445 | 14 | 150 | 44.1 |131.1| 185 | 889 | 64.2 | 16.4 |16.50| 5.0 | 0.62 | 0.91
15 | 508 | 16 | 15.0 | 10.7 |135.7| 132 |114.3| 67.2 | 17.0 |25.62| 7.5 | 0.48 | 2.57
16 | 5646 | 18 | 20.0 | 31.1 |151.1| 165 | 88.9 | 63.4 | 16.3 |21.47| 16.0 | 0.21 | 4.24
506 | 18 | 250 | 16.1 [151.1 170 | 889 | 63.8 | 17.5 22.49 | 17.0 | 0.44 | 5.87

512 | 16 | 204 | 35.7 |162.9| 147 | 92.6 | 66.5 | 16.6 |22.91| 9.1 | 0.49 | 4.18
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Abstract

The objective of this study was to study design factors affecting to harvesting losses of
threshing unit of axial flow combine harvesters when harvest Thai Hom Mali rice. The
results indicated that the increases of the rotor diameter (RD), the concave rod clearance
(RC), the side concave clearance (SC), the number of peg tooth (NT), and the height of peg
tooth (HT) decreased threshing unit losses, whereas the increase of the concave clearance
(CC) and the upper concave clearance (UC) increased the loss.
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9 521 16 23.0 31.1 161.1 128 88.9 69.1 16.3 24.61 7.6 0.50 4.43
10 559 16 25.4 55.8 193.8 128 76.2 56.7 16.6 25.82 15.0 0.40 11.50
11 559 16 25.0 68.8 213.8 132 76.2 69.1 15.0 21.00 7.5 0.38 3.18
12 445 13 15.0 46.1 131.1 128 88.9 63.8 16.3 22.84 10.8 0.40 3.75
13 559 16 254 53.8 193.8 132 76.2 68.5 171 24.86 6.3 0.70 4.24
14 445 14 15.0 441 131.1 185 88.9 64.2 16.4 16.50 5.0 0.62 0.91
15 508 16 15.0 10.7 135.7 132 114.3 67.2 17.0 25.62 7.5 0.48 2.57
16 546 18 20.0 31.1 151.1 165 88.9 63.4 16.3 21.47 16.0 0.21 4.24
17 546 18 25.0 16.1 151.1 170 88.9 63.8 17.5 22.49 17.0 0.44 5.87
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