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Effects of Binder-Sheaf Size on Threshing Performance
and Load Characteristics of an Auto Feed Thresher
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Yoo, Soo Nam Ryu, Kwan Hee

Summary

This study was carried out to find out the effects of the sheaf size of paddy
harvested by the binders on the threshing performance, load characteristics and
power requirement of an auto-feed thresher.

The results of the study are summarized as follows:

1. The seperating performance of the thresher appeared to be satisfactory for all
the sheaf sizes although the amount of rubbishes and empty grains slightly increased
with the sheaf size of paddy.

2. There was no significant difference in grain output quality of the thresher am-
ong the three sheaf sizes. However, the amount of grains left unthreshed increased
with the sheaf size. In the case of the largest sheaf size with the feed rate of
780kg/h, it exceeded the limit set by the national inspection regulations.

3. The position of the feed-chain rail gave a significant effect on the power requi-
rement of the thresher. At the feed rate of 780kg/h, the net power required to con-
vey sheafs through the feed chain was in the range of 0.37 to 0.50 PS for the
middle and lowest position of feed-chain rail,and there was no significant difference
among the sheaf sizes. At the highest position, however, it appeared that the small-
est sheaf required more power than the others. The net power requirements at this
position were 1,03, 0.59. 0.65 PS for the smallest, medium and largest sheafs resp-
ectively.

4. The torques of both the thresher and the engine shaft increased with the feed
rate and were not affected by the sheaf size for the lower two feed rates of 520 and
780kg/h. At the highest feed rate of 1,040 kg/h, however, they were affected by the
sheaf size. In this case, the medium sheaf size gave lower values than the others.

5. The variations in the thresher and the engine torque increased with the feed
rate and were not affected by the sheaf size for the feed rate of 520kg/h. At the
feed rate of 780kg/h, however, they increased wich sheaf size. And at the feed
rate of 1,040 kg/h, the torque variations incrased greatiy for all the sheaf sizes
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due to an over-load operating condition.

6. It appeared that the average and maximum power requirements of the thresher

increased with the feed rate. But,

there was no significant difference in power

requirement among the sheaf sizes for the lower two feed rates.

7. The threshing efficiency of the thresher was in the range of 214-249 kg/ps.h

with the feed rates of 520 and 780 kg/h,

and it was not affected by both the sheaf

size and the feed rate. At the feed rate of 1,040 kg/h, however, it decreased to as

low as 171-174 kg/ps.h because of a sudden increase in power requirement.

8. The average power requirements of the engine were slightly higher than those

of the thresher due to the slippage of flat belt between the thresher and engine, It

appeared that power transmission from the engine to the thresher was maintained’

properly since slippages were moderately low with the range of 2,78 to 6.519%

throughout the tests.

9. The specific fuel consumption of the engine (diesel 8PS) decreased as the feed

rate increased. However, there was no significant reduction in specific fuel consump-

tion as the feed rate increased above 780 kg/h.
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Table 1. Agronomic data of the paddy used in the experiment

Variety Kwan-dong
Sowing date ! Apr. 15. 1980
Transplanting date May. 31. 1980.

50% Heading date Aug. 20. 1980

Yield (kg/10a) 485
Column length(mm) 700
Panicle length(mm) 166
No. of Panicle per hill 20.1

Table 2. Information on sheaf size and moisture content of the paddy used in the threshing

experlment

Sheaf Average weight of a AVerage diameter of M(C)IStui‘? t():c;ntent Grain

size sheaf(kg) a sheaf (mm) Grain ‘ Straw (Grain+Straw)
Small | 0,577 79.9 16.80 | 34.04 0.376

|
Medium | 0, 950 105.3 16.38 | 34, 46 0. 381

Large 1,185 120. 4 18. 38 \ 35.53 0. 366
BT £ 39 2] fHHEE Wd=rg F 9 3ERPE (Factorial desgn)ez g ooy

7lA BEE /% 3o e ERLERERE

Table 3. Details of the experimental design

EHEE £ 3o FRY vheh 2ok

Factors ' Levels of factors i Investigated items
520kg/h (O Thresher & engine shaft torque

Feed rate 780kg/h O Threshing cylinder & engine rpm
1040kg/h O Broken panicle & grains with branchlet
Small(0. 577kg) (O Damaged grains

Sheaf size Medium (0. 950kg) O Broken straws & empty kernels
Large(, 185kg) O Unthreshed grains

O Fuel consumption
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Fig. 1. Schematic drawing of the anto-feed
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Table 4. Details of sheaf feeding methods
Feed Sheaf Total number Feeding Total
rate(kg/h) size of sheafs interval(sec) time (sec)
Small 200 1.5 300
520 Medium 120 2.5 300
Large 100 3.0 300
Small 300 1.0 300
780 Medium 180 1.67 300
Large 150 2.0 300
Small 200 0.75 150
1040 Medium 120 1.25 150
1.5 150

Large 100
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Table 5. Compazrision of seperating performance of the thresher

Unit : %
Ratio of grains Ratio of grains Ratio of grains [Broken straw and
Feed rate ) from grain from less-filled from chaff lempty kernels from
(kg/h)  Sheaf size |_ outlet | grain outlet _outlet grain outlet
i T2 ‘ mean 1 ‘ 2 | mean| 1 [ 2 ' mean 1 t 2 ’ mean
Small 99, 66| 99,83, 99. 75l 0.07] 0.0 0.0¢ ©.27] c.12 c.19 o.79} 0.75] 0.79
520 Medium 99.92' 99, 83! 99. 88§ 0.04| 0.04| 0.04] 0.04 ¢C.13 .08 0. éé} .73 0.70
i I i i
Large ?9. 84‘ 99. 89‘ 99.87 0.05] Q. 03} 0.04/ 0.1 1‘ 0.Cc8 0. 09$ 0. 74' .99 0.87
Small 99.52] 99.84] 99.84/ 0.04/ 0.03 0.04 0.08) 0.13] 0.10 0.80 0.0 0.70
780 Medium | 99.90; 99.92 99.911 0.03| ©€.03, 0.03] 0.07] 0.05 .06 0.67] .61 0.44
| i ! !
Large 99. 85‘! 9. 851 99. 85 0.C5 0.03 0.04 0.10] 0.312} 0.1 I} 1. 20} 1.co 1.10
;o ' !
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Table 6. Comparison of the quality of grains from the Ist grain outlet

Unit ; %
Feed rate i Damaged grains Br.okl?eg pan}i)clle & grains Whole grains
Sheaf SiZe i wit ranchlet
(kg/h) : i ‘ -
1 , 2 ‘ mean l 1 i 2 ‘ mean l 1 \ 2 i mean
Small 1.9 1.7 1. 8} 2.6 3.8 97.47)  97.68] 97.57
520 Medium 1.3 1.7 1.5 3.0 4.3 98.1¢]  97.691  97.92
Large 2.4 1.9 2. 2} 3.1 3.8 97.06  97.32 97.19
Small 1.1 3 zl a6l 2.7 a2l 9820 9822 esi2
780 Medium 1.3 1.5 1.4 3.8 2.7 98.18 98.04] 98.11
Large 3.0 1.4 2. 21 3. 11 3.8 3.5 9617 96.75 96.96
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Table 7. Torque and power requirements of the engine and thresher at no load

Item l[ Thresher \ Engine Remark
Torque(kg, m) ‘ 1.47 ‘ 0.77 Threshing cylinder rpm=550
Angular spsed(rpm) l 695 1494 Specific fuel consumption
Power (ps) } 1.43 I 1.61 =320.1g/ps.h

Table 8. Torque and power required only to convey sheafs through the feed rail with the feed

rate 0f780kg/h

Rail pocmon 1 Sheaf size [ Average torque (kg m) J Average power (ps)

| Small .06 1.03
High 7 Medium 0.58 i 0.59

‘ Large .61 L 0. 45

| Small Q.51 0. 50
Middle | Medium 0.47 | 0. 46

| Large 0. 44 1 0. 48

\ Small 0.38 0.37
Low \ Medinm i C. 49 0. 45

| Large “ C. 45 0. 45

N Note Uppnr h“ad portlons of pacdy sheuf were cut

torque and power,
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Table 10 Torque ard power requirements of the thresher by feed rate and sheaf size
Feed rate Average torque I Maximum torque Average power 1 Maximum power
(ke/h) Sheaf size .ﬁ,,,(}\g m) | (kg, m) (ps) 1 (ps)
. ’ 2 ’ mean 1 | 2 ‘ mean| 1 i 2 1 moan | { 2 ' mean
Small 2.42] 2.38 2.4 2.55 2.9¢ 2.97] 2.43 2.28 2.3¢ 2.03 279 2.91
520 Medium 2,17 2.2;J 2,23 2. ec" 2. 94' 2.82 2.101’ 2.26 2.1% 2.59 2.88] 2.74
i . | .
Large 2.27] 2.42 2.35\ 2,84 ’3.?4} 2,99 2.25} 2. 46 2'331 2.76; 3.07[ 2.92
—— ! ! i
- Small I o413 3.75; 3.95 L.57) 4.25 441 3,74 3.51 3.64] 4 ze! .92 A4.T10
780 | Medium 2,97 2.310 3.64 517 4.03‘; 4,63 8.7 s.1e 5.47) 3 89 4,25 4.09
| Large | e 383 278 483 4 65} 4.77) 3.77) 3.93 5.85 4 95' 4.67) 4.8
i ' 1
I I - i ; ‘ N
Small 6.9C 7.1¢ 7.03I oS%g €.18 8.13 6.13 06.07 é.]O{ 6.85 7.0l 6.93
1040 Medium 5.11 5.49] 8. sai c.H‘ 6100 611 83 5. 39% 5.11] 5.63 5.62| 5.63
\
Large [ 5064 7,47 7.03{ 7. 92[ 8. 72i 8.32! 68 6,02, 5.85 4,94 6 94‘ 6.94
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Table 10. Torque and power requirements of the engine by feed rate and sheaf size

Feed rate : Average torque Maximum torque Averagehpower Maximum power
Sheaf size | (kg, m) (kg, m) (ps) (ps)
(kg/h) ‘ I— -
l 1 ‘ 2 i mean 1 . 2 \’ meani 1 [ 2 [ meani 1 ! 2 ‘ mean
Small | 1.23 17 tzof 1agl 1.ge] 107 2,57 245 2.5 307 3 ool 3.04
£20 Medium l 1.14 CU 1013 .37 10450 1.4 2.42; 2,43 2,430 2.86 3 H‘ 2,99
Large E 1170 1,14 117 7.45‘ 1,490 1,47 2,54, 2.50‘! 2,52 3.04‘ 3 ]5‘ 3.10
Small ‘ 2.05] 1.84) 1.95 2,46 1.98j 2.22% 4.245 2. 82% 4. O3§ 5.03| 4. O?i 4,55
780 Medium | 2.03] 1.64] 1.84] 2.4 1,920 2,17 4,31 3.49 3. 90“ 5.02 4. CO} 4,51
Large L 2.04] 2,01y 2,03 2.57} 2. 38! 2.48} 4.23‘ 4. ‘.7‘ 4. 20% V24| 4. 88“ 5,06
Small 3.25 3.33] 3.29 3.73“ 3.81 3.77% 6. 37; 6. 3:’1 6.36, 6,79 7.23] 7.01
1040 Medium ‘ 2,71 2,85 2.78 3.05( 3. éé; 3.34 5.400 5.88 5.74] 6,21 6.16; 5.19
Large ] 3.37| 3.70] 3.54 4. 04% 4. 4éj 4, 25} 6.39 71 6.451 7.24 8. OO! 7.62
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Table 11. Compuriscn of slippage and power loss between thresher and engine

Feed rate Slippage(%) Power loss (ps)
Sheaf size ( | :
(kg/hr) w 1 ‘ 2 mean ] i 2 ‘ mean
| Small 1.30 . 4.5 2.78 | 0.14 | 0.17 0.16
520 Medium 4.76 4.00 4.38 0.32 0.5 Q.24
Large 4.25 3,49 3.87 0.29 0.10 0.20
| Small 5.79 6.10 5.95 Q.48 i 0.31 0. 40
780 | Medium 6.33 5.89 611 Q.55 | 0.31 43
Large 5.60 5.59 5.75 0. 46 : 0.24 0.35
Small 5,42 7.02 6.22 0. 24 0.28 | 0. 26
1040 Medium 4.54 4,92 4.73 0.77 0.44 | 0. 61
Large 6.51 6.51 6.51 c.71 0.69 0.70
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