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Evaluation of an Air—jet and Roller Type Corn—husker

H. M. Park

K. H. Cho S. K. Hong

S. H. Lee

With income growth and “well-being” trends, sales of corn has been increased recently. Corns are processed at processing

facilities on the main production site. Corn processing steps include removing bract, steaming, vacuum packing, and storing.

To replace manual corn bract removing, some bract removing machines were imported and used. However, the machines

were abandoned shortly, because of high damaging ratio of corns. In this research, factors of successful bract removing

was studied with rotating rollers and air-injection nozzles to develop corn bract removing system. The test device was

composed of a cylindrical roller, an air spray nozzle, a regulator, and a motor. Designing factors were roller type, diameter

of air spraying nozzle, spraying angle, and spraying pressure. The measured factors were bract removing rate and damaging

rate. It was found that optimum cylindrical roller surface shape was cylindrical roller and linear grove roller. This roller

shape produced lowest damaging rate. Test results of the efficacy of preprocessing showed that the air spraying after

preprocessing produced highest performance. The rotational speed and inclination of the roller didn’t affect the bract removing

performance. Optimum injection angle of the air jet nozzle was 70°. To increase bract removing rate and to reduce corn

damage, required injection pressure and injection nozzle diameter were decided to less than 0.4 MPa and 2.5 mm, respectively.

More than 3 times of nozzle passing produced good bract removing performance and there were no significant difference

between the number of passing times.
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Fig. 1 Experimental apparatus for the corn bract removal factor determination.
Table 1 Specification of the corn bract removal tester
Item Size
Total (mm) 1,000 (L) x 500 (W) x 700 (H)
Material Synthetic rubber
. Diameter (mm) 60
Plain type
Length (mm) 800
Install No. (ea) 2
Material Synthetic rubber
. Diameter (mm) 60
o Spiral groove Length (mm) 200
Cyflizﬁ:rcal type IrTstall No. (ea) 2
Pitch (mm) 325
Material Synthetic rubber
Diameter (mm) 60
Linear groove Length (mm) 800
type Install No. (ea) 2
Pitch of groove (mm) 18
Width of groove (mm) 4
Power (Hp) 1 (0.75 kW, Reduction gear ratio 5 : 1)
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% A : Plain roller, B : Spiral groove roller, C : Linear groove roller

Fig. 2 The shape of roller surfaces.
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Table 2 Results of performance of corn bract removal test by the
combination of roller types

Ttem A+ A A+ B A+ C B + B
RR (%) 48 76 52 100
RD (%) 2 34 4 100

% A : Plain roller, B: Spiral groove roller, C : linear groove roller,
RR : Ratio of corn-husk removal, RD : Ratio of damage
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Table 3 Results of removal test of corn bracts by the sample preprocess

Experiment condition
It Preprocessed sample Untreated sample
em
) . Air sprayed Air unsprayed
Air sprayed Air unsprayed - - - :
Corn silk Un-silk Corn silk Un-silk

RR 50 24 72 34 68 28
RD 2 0 32 2 28 2

% Number of passing through the nozzle : once, Pressure of spraying : 0.3 MPa, Roller :

Plain roller+Linear groove roller, Diameter of nozzle

: 2.5 mm, Angle of spraying : 70°, RR : Ratio of corn-husk removal, RD : Ratio of damage

Table 4 Results of removal ratio of corn bract by the circumferential velocity and the angle of roller

. . . Angle of roller (°)
Circumferential velocity (m/s)
6 8 10 12
0.7 46 48 40 44
0.9 52 48 48 44
1.1 50 54 44 42

% Number of passing through the nozzle
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. once, Pressure of spraying : 0.3 MPa, Diameter of nozzle :

2.5 mm, Angle of spraying : 70°



Table 5 Results of ANOVA

J. of Biosystems Eng. Vol. 35, No. 3.

analysis of removal ratio of corn bract by the circumferential velocity and the angle of roller

Item Degree of freedom SS MS F Pr>F

Circumferential velocity 2 1.43 0.72 0.40 0.67

Angle 3 5.47 1.82 1.02 0.39

Séfﬁllffyffrsizﬁil 6 243 0.41 0.23 0.97

Error 48 86.00 1.79

Total 59 95.33
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Fig. 3 The effect of spraying angle of the air to the corn bract.

Table 6 The ratio of bract removal by the spraying angle of nozzle
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AIr jet
angle 45°

The angle of spraying (°
Item " g bp ying () " L.S.D. (5%)
45° 70 90
RR (%) 54 66 56 0.75
RD (%) 4.0 4.0 6.0

% Number of passing through the nozzle : once, Pressure of spraying : 0.4 MPa, Diameter of nozzle
removal, RD : Ratio of damage

: 2.5 mm, RR : Ratio of corn-husk
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Table 7 The ratio of bract removal by the diameter of nozzle and spraying pressure of the air

The pressure of spraying The diameter of nozzle (mm)
; . a a Note
(MPa) 1.5° 2.0 ° 2.5 3.0
03° 38 48 52 62
04 ® 50 56 64 66 RD exceeded 6% for dia>3.0 mm
05° 54 60 66 68 RD exceeded 6% for dia>2.5 mm
% Number of passing through the nozzle : once, Angle of spraying : 70°, RD : Ratio of damage
Table 8 The remove ratio of corn bract by the number of pass through the nozzle
The number of pass through the nozzle 1 2 3 4
Ratio of bract removal (%) 66 74 82 84
% Pressure of spraying : 0.4 MPa, Diameter of nozzle : 2.5 mm
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