I»f0|9)\|*'51 SHIZSt (J. of Biosystems Eng.)
Vol. 31, No. 2, pp. 121~ 127 (2006)

HEZ|F

HX27ISAI2H- 71 (V)

- AIX712] xtSEet It -

olgts e

el 2 24

0

o

Development of the Altari Radish Pre—Processing System for Kimchi Production (1V)
— Automation and Evaluation of the Prototype Machine —

Y. B. Min

Abstréct

S. T. Kim T, S. Chung

D. H. Kang S, W. Moon

An Altari radish pre-processing system, which feasible to process automatically such operations as leaf and root tail
cutting and root peeling, for kimchi production was accomplished based on the foregone serial studies. In this study, the
performances of the developed prototype machine, considered as a commercializing level, were analyzed and evaluated. The
prototype machine attached Tiny PLC automatic control system was performed the sequent function as the rate of successful
peeling was more than 98% for the Altari radish less than 70 mm diameter of a radish. The operating efficiency of this
was 9 sec/each, 128 kg/h, and it means as much as 5~6 times that of a woman labor’s. The sanitation and taste of the
mechanized-processed Altari radish kimchi was almost same as that of the handmade. And they were suitable for
manufactory of kimchi as the both short term ripening and storing kimchi. Developed machinery with one peeling device
and two peeling devices that compared with hand processing, it was analyzed that the break-even yearly working days were
28 days and 19 days, and the break-even yearly processing amount were 28,700 kg, 32,400 kg, respectively.

Keywords : Altari radish, Automatic processing, Operating efficiency
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Table 1 Specifications of the prototype of the Altari radish processing machine

Description

Dimension (WxLxH, mm)

Speciﬁcationr

3450x1100%1700

Radish moving chain

#60, Double pitch K1, Link No.186, Attachment 31

Radish moving motor

* Break motor 60 W, 15 rpm (Linear speed 0.15 m/s)

Pecling cutter moving motor

15W, 50 rpm (Linear speed 0.19 m/s)

Peeling cutter Cutter angle 20°, Width 42, Thickness 0.8
Radish rotating motor 15W, 12 rpm
Auxiliary rotating motor 15W, 12 rpm

Auxiliary rotating roller (mm)

50 (Diameter)<3 (tooth height)x7 (tooth width)

Fig. 1 Prototype of the Altari radish processing machine.
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Fig. 9 Peeling features on the device.

Table 2 Comparison of the processing efficient

Item Time required | Efficiency
(sec/each) (kg/day)
Automaton | Serial operating 9 1,024
Peeling 40
Manual, Leaf cutting 2.5
with one - - 171
labor Root tail cutting 1.5
Total 44
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Table 3 Sensuous test results of the Altari radish kimchi (after 5
days ripening)

Items and evaluation Washed Scratched | Pecled 'with
only manually machine

Good 0 0 30

1. Appearance Fair 18 12
Poor 12 18 0
Good 9 6 15

2. Taste Fair 15 12 3
Poor 6 12 12
Good 0 0 30

3. Masticating Fair 12 18
Poor 18 12
Good 12 9

4. Hot-taste Fair 6 12 15
Poor 12 12 6

5. Note: Difficult to distinguish hot-pepper taste from general taste
- 80%
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Table 4 Data for cost analyses

ftems 1 c;zgg : 2dle)$fcl:;g ((31;533)
~ Purchase cost (000 won) 20,000 25,000 0
. Durability (year) I B .
_ Working time (w/day) | 8 | 8 8
’D'epreciation_ 11,000 ’ 13,7'007’ 7
Fixed cost | Repair cost 550 690
(won/day) | Interest | 440 550
Total 1,90 | 14940 |
' Wages 32,082 | 32082 | 32,082
V?\r’:le:]fia;(;m ‘ Elec-power , 6,000 _7,000 4 0
Total 38,082 39,082 32,082
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