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Development of Rotating Corn Type Garlic Separator (I)
Prototype and its performance test
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J. S. Lee K. B. Kim J. S. Lee

SUMMARY

This study was conducted to develop a garlic separator which could to reduce the labor in preparation of
seeding. After consideration of the design criteria of a garlic separator such as no additional conveying
device, simple construction and operation, enhancement of separating efficiency, reduction of damage, degree a
rotating corn type garlic separator was designed. The effects of design parameters such as height and angle of
the inner and outer corns, rotating speed of inner corn on the separating performance of the prototype were
estimated. Its performance was compared with manual work.

The results are summarized as follows.

1. Garlic bulbs were separated by a spiral movement in the gap between inner rotating corn and outer fixed
comn. At constant feed rate of garlic bulbs, the capacity of garlic separation increased with increase of
rotating speed of inner corn. Especially, the capacity was very high at the rotating speeds of 300 and
400rpm.

2. The damage degree of separated garlics increased with rotating speed of corn within 10%. Above 300rpm,
separability of Uisung garlic was about 100% and incomplete separation of Namdo garlic was within 2%.

3. The capacity of prototype garlic separator developed in this study was 30 times as large as that of human
being.

Keywords : Rotating com, Garlic separator, Rotating speed of com, Proportion of 1 fragment garlic

separated, Spiral movement. Proportion of damaged garlic.
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Table 1 Specification of inner and outer corns

Specification | Height of corn Angle of corn Gap size of |[Gap size of outlet{ Diameter of
Com type (H. mm) (A, degree) inlet (Ci. mm) (Co. mm) shaft (mm)
A - type 700 79
B - type 550 80 50 30 40
C - type 400 81
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Table 2 Design parameters of driving and driven shafts

44

Sprocket wheel No. of gear Diameter of .Outer Ratio of rotating
Shaft pitch diameter speed
Driving 18 73 81
2.5
Driven 24 182 190
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Table 3 Physical properties of Namdo and Ueisung garlics
Garlic bulb Separated garlic
Variety Weight Width Height No. of Weight Width Height
(g) (mm) (mm) separation (g) (mm) (mm)
Namdo 47.2 *£3.21 (54.77%£2.35| 38.17£0.81 8.27 5.10£0.38 | 21.67£0.79 | 30.27%0.83
Ueisung 40.1526.60 |49.16T4.83| 37.76+2.42 7.33 5.17%£0.98 | 19.86=2.36 | 31.84+0.95
Table 4 Experimental design
Item Experimental conditions
Variety Namdo, Uisung
Rotating speed of inner corn (rpm) 100, 150, 200, 250, 300, 350, 400
Feed rate of garlic (Garlic bulbs/min) 40, 60, 80, 100, 120, 140
Corn type A, B, C
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Table 5 Weight of one hundred bulbs of

garlics
Ueisung Namdo
Extra large | Large | Medium | Average | Large
5.07kg 3.26kg | 2.24kg 3.5kg | 4.42kg
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Table 6 Capacity of separation of human beings and a prototype machine

Manual Machine

Item

Uisung

Namdo Uisung Namdo

Capacity of garlic separation (kg/hr)

9.95 6.60 294 371

Time required for working at area of 661.2m"

about 3 day*

about 4 day* about 50 min

* The working time is 8 hours per day.
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