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Development of a Rapeseed Reaping Equipment Attachable to

a Conventional Combine ()
— Evaluation of Feasibility in Rapeseed Harvesting —

C.K Lee Y. Choi Y.S Jang Y. S Jung S. K Lee W, D, Lee

A rapeseed reaping equipment attachable to a conventional combine was developed in order to harvest rapeseed for
bio-diesel materials. This study was carried out to measure the harvest feasibility of a prototype combine in rapeseed fields.
Grain, stem and pod flow rate, grain qualities (whole kernel, damaged kernel, unhulled kernel, material-other-than-grain)
and grain loss rates (header, threshing, separation) were investigated in each field test.

As the result of the field test, the average grain flow rates of SUNMANG and MS varieties showed 1,430 kg/h and 2,038
kg/h, respectively. The average stem and pod flow rates showed 3,443 kg/h and 6,596 kg/h, respectively. In each working
speed, the average whole kernel rate and the material-other-than-grain showed 99.9% and below 0.08%, respectively. In
the average grain loss, the rates showed 5.66% in case of SUNMANG and 5.94% in MS. Header loss was higher than
other parts for SUNMANG. However, threshing loss was relatively higher than other parts for MS. Header loss rate due
to side cutter knifes, however, was not so high when compared with a grain loss due to the cutter bar. Effective field
capacity and field efficiency of the prototype combine showed 0.389 ha/h and 44%, respectively. Comparison of customary
combine with the prototype combine through field test demonstrated that the header loss was reduced by 69.3% when the
prototype combine was used.

Keywords : Rapeseed, Rapeseed harvesting combine, Bio-diesel, Rapeseed field
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Fig. 1 Rapeseed field tested in this study (Left : No. 1 field, Right :
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Table 1 Descriptive statistics of growth values for each rapeseed varieties
Field No. 1 Field No. 2
SUNMANG MS SUNMANG
Min.* [Max.*| Ave.* | SD.* |C.V.*| Min. | Max. | Ave. | SD | C.V | Min. | Max. | Ave. | SD | C.V
Plant height (cm) 68 | 140 | 994 | 139 | 14 93 | 165 | 130 | 14 | 10.8 | 138 | 185 | 162 | 13.3 | 821
Plant width (cm) 10 60 | 253 ]9.74 | 386 | 14 70 | 37.8 | 13.6 | 361 | 16 75 42 1142 | 338
Diameter of main stem (cm) 03 | 175|082 | 278|342 1058|184 | 1.08 | 265|244 | 0.63 | 1.50 | 1.05 | 244 | 2322
Height of the first branch (cm) 0 66 (328 | 117|357 0 87 | 389|238  6l.1 | 20 90 | 635205 | 324
Number of branches (ea) 1 10 | 3.65| 192 | 526 1 13 {658 | 2.86 | 43.5 1 8 |673]325] 483
Height of the first pod (cm) 30 87 | 547 | 11 | 201 | 55 | 110 | 838 | 14 | 167 | 65 | 121 | 98.1 | 162 | 16.5

* Min: minimum, Max: Maximum,

Ave.: Average, S.D.: Standard deviation, C.V.:

Coefficient of variation
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Fig. 2 Schematic diagram for field test.
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Fig. 3 Loss collecting tray used in this study. Fig. 4 Position of loss collecting trays (3

at center and 1 at side).
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Fig. 5 A scene of field test.
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C=AT (1)
Where; C: Effective field capacity (ha/h),

A: Working area (ha), T: Working time (h)
C. = WxV/10 (2)
Where; C; : Theoretical field capacity (ha/h),

W : Theoretical working width (m),

V : Theoretical working speed (km/h)
n = C/C; x 100 3)
Where; 7 : Field efficiency (%)
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Fig. 7 Field test using customary combine attached with only side
knife.

Fig. 6 Problem of stem and pod obstruction in rapeseed harvesting.
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Fig. 8 Flow rates of total, grain, and stem & pod by the working speed.
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Fig. 9 Composition ratios of output by the working speed.
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Fig. 10 Loss ratios at header, threshing, and separation part by the working speed.
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Fig. 11 Percent of loss at header, threshing, and separation part by the working speed.
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Fig. 12 Grain loss at cutter bar and side knife in reaping part by the working speed.
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Table 2 Correlation coefficient among working speed, total flow rate, and total loss

SUNMANG MS
Working speed Total flow rate Total loss Working speed Total flow rate Total loss
Working speed 1 0.804" 0761 1 0.838" 0.891"
Total flow rate 0.804" 1 0379 0.838" 1 0.865"
Total loss 0.761" 0379 1 0.891" 0.865" 1
(**: Significant level 1%, *: Significant level 5%, number of samples: 8)
Table 3 The results of field test using the prototype
Working area (a) 20 Idle running time (min/10a) 1.55
Yield (kg/10a) 221 Grain outlet time (min/10a) 1.31
Working speed (m/s) 0.76 Working time (min/10a) 1543
Turning time (min/10a) 0.86 Fuel consumption (L/10a) 3.5
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Fig. 13 Header loss at reaping part with and without rapeseed reaping
equipment.
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