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Development of Rotating Cone Type Garlic Clove Separator (lll)
— Design and Performance Evaluation of Final Protype —

J. S, Lee

K. B. Kim

This study was conducted to design and manufacture a final prototype of garlic separator and to evaluate its performance.
The performance of garlic separation was compared with manual separation. The final prototype for garlic separation
consists of bucked-elevator device for automatic feed of garlic, rotating cone typed device, blower, and power transmission
device. The optimal condition of outlet clearance was 19 mm and in this clearance, the proportions of fragment garlic
separated in the large quality of Namdo garlic and all quality of Uiseong garlic were above 95% and above 85%,
respectively. All proportion of damaged garlic was below 5% for all variety and quality. The garlic separation capacities
of this developed machine were 310 kg/h for Namdo garlic and 293.6 kg/h for Uiseong garlic in the large quality. Capacities
of final prototype compared with human being were 12.9~19.6 times for Namdo and 24.2~31.7 times Uiseong garlic,

respectively.

Keywords : Garlic clove separator, Bucket elevator, Proportion of fragment garlic separated, Proportion of damaged garlic,

Performance evaluation
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Table 1 Physical properties of Namdo and Uiseong garlics
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Fig. 1 Schematic diagram for rotating cone type garlic separator.

Fig. 2 Prototype of garlic separator.

. . Garlic bulb Garlic clove
Variety Size - - - - - -
Weight (g) Width (mm) Height (mm) Weight (g) Width (mm) Height (mm)

Large 39.20 54.70 33.40 4.70 18.80 26.70

Medium 28.08 47.10 25.80 3.90 17.10 23.60
Namdo

Smalt 20.63 42.00 22.10 2.80 15.10 21.90

Mean 29.30 47.93 27.10 3.80 17.00 24.07

Large 45.97 50.50 36.60 4.90 18.50 32.20

) Medium 25.61 42.10 31.70 3.10 16.00 27.50
Uiseong

Small 16.51 34.40 28.40 2.50 14.10 24.40

Mean 29.36 42.33 32.23 3.50 16.20 28.03

Average 29.33 45.13 29.67 3.65 16.60 26.05
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Fig. 4 Device for adjusting clearance between cones.
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Table 2 Supplying rate of garlics to bucket-elevator for final prototype

Variety, Size Namdo garlic Uiseong garlic
Unit Large Medium Small Large Medium Small
[bulb/h] 6,200 7,860 11,180 7,340 9040 11,420
[ke/h] 310.0 227.9 190.1 293.6 2712 2284

86



59 de FXe ZHY 551762 mpm) F7H5(88
”‘E‘E . DF3AF(225 rpm)H FLEH
Attt 7 dejwolel S5 (44
rpm)—% St e Y3843 deHolH IHe 5
How FAHRE F ZYXE o83l FTYL G5
al3ict vk FEE Aol FdlEE v &
A9 FHOE 7 dajwo|E7} AFE o] A%
o] FgHth rhs iy o] FXE w
w7l dgEelEe] AEE abdste] vk F
33 GF= AS FEAA dFFelA 7] 3
%Xd‘é“l 2 72| WiEg o] o) £ MY TEQ FEo) AdE

2
off
13
3
>
©
)

=225
*éﬁ“ﬂ‘ﬂ" EJM] SR B9 ARG A B E}
zo| H7l-AdujolEl & Fato] AT R g 7Y
&lﬂi wheo] FE5 diFh A7) 2zhel diste] eldse] 1k
= WkshaA A¥s Fesigltt A5 1= wde
ﬂd—%é 71 ARANMHE Ao 2 £30 mm ©)F3t
o} WiER-2e] 7o) 19~31 mm7HA] 7PH A8k,
AR Q) Aol %‘%JH“ ARbE whee] FUEE
[bulb/h)t WZ-dejelole24E FHEE vhs Fu%ol
oJste] A A FlEe vhed 4Ed ok 57
3F7] J8to] & 29} Zo] HACERE FFHE vkl F
FS ZAsISich olget 2] FF] M wR-dejuo]
E] 3o FRlEE nhaY s AFHoR B4 H4sa

2Ael7) $lsto) % 33} go) vhs 24t 4

1

Table 3 Total weight and contained number of garlics per carrying
box

. . 46-L carrying box (320 Wx480 1.x300 H)
Variety Size
[kg/box}] [Garlic bulb/box]
Small 21.2 1,299
Namdo | Medium 19.3 681
Large 21.3 435
Mean 20.6 -
Small 24.1 1,221
Uiseong | Medium 24.8 831
Large 24.3 629
Mean 24.4 -
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Table 4 Comparison of various rotating cone types for garlic separator
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Fig. 5 Separability of garlic clove with outlet clearance for final prototype.
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Fig. 6 Separability of double/triple garlic cloves with outlet clearance for final prototype.
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Fig. 7 Proportion of damaged garlics clove with outlet clearance for final prototype.

Table 5 Separation capacity of human beings and a prototype machine

Variety & Size Namdo Uiseong
Method Large Medium Small Large Medium Small
k; 15.8 14.8 14.7 122 10.5 7.2
Manual (A) [ke/h]
[kg/Day] 101.1 94.7 94.1 77.8 672 46.1
. [kg/h] 310.0 2279 190.1 293.6 271.2 228.4
Machine (B)
[kg/Day] 1984.0 1458.8 1216.4 1879.0 1735.7 1461.8
Ratio {(B)/(A)] 19.6 15.4 12.9 24.2 25.8 317
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