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Analysis of Performance of an Air-Type Garlic Peeler

for its Optimum Design

Summary

Recently, a garlic peeler with high performance is being demanded due to increase of consumption
of peeled garlic. Although the air type out of various types of garlic peelers is recommended to remove
effectively skin of garlic, it has an important problem of large energy consumption.

This study was performed to analyze performance of an air-type garlic peeler for its optimum design.
Performance indices to represent performance of garlic peeler include peeling ratio, energy efficiency
and peeling performance.

The factors such as aperture of nozzle, angle and position of air injection, charge rate of garlic, peeling
time and so on must be considered to design optimally an air-type garlic peeler.
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Table 1. Specifications of the garlic peeler for experiment

Component Specifications

Peeling chamber o Material : Transparent
° Dimension : ¢ 200 X H250
o Dia. of air discharge - ¢ 50

Alr injection system ° 4 pairs of nozzles to make spiral line :
Stepping angle of 45°
Stepping height of 20mm
Each nozzle of a pair : On the same circle
o Angle of air injection ° Adjustable to 45°
from direction for center of circle

Timer ° Range : 0~ 10 min
o Accuracy - 1 sec
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Fig. 1 The garlic peeler for experiment

Table 2. Experimental conditions

Factor Level
Garlic charge(g) 100, 200, 300, 400, 500
Nozzle aperture ¢2.0 —
Peeling time(sec) 5, 10, 15, 20, 25, 30
Garlic charge(g) 50, 100, 150, 200, 250
Nozzle aperture ¢ 1.0 ——
Peeling time(sec) 5, 10, 15, 20
Angle of air injection(degree) 0, 45
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Table 3. Pressure and velocity when air is inje-
cted

Nozzle aperture | Pressure(kPa) Velocity(m/s)

$2.0 4158 354
¢1.0 637.4 29.6
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50 \\x

peeling ratio (%)
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Charge rate (kg/m**3)
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Fig. 2 Peeling ratio with respect to charge rate

of garlic
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Table 4. Peeling ratio with respect to angle of
air injection(Nozzle aperture : ¢ 2.0,
Charge rate of garlic © 38.20kg/m,
Peeling time : 20sec/batch)

Injection angle(degree) Peeling ratio( %)
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Table 5. Energy efficiency with respect to angle
of air injection(Nozzle aperture : ¢ 2.0,
Charge rate of garlic @ 38.20kg/m,
Peeling time : 20sec/batch)

Injection angle(degree) Energy efficiency (kg/k])
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Fig. 6 Peeling performance with respect to cha-
rge rate of garlic
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Table 6. Peeling performance with respect to
angle of air injection(Nozzle aperture
. $2.0, Charge rate of garlic : 38.20kg
/m’, Peeling time . 20sec/batch)

Injection angle(degree)  Peeling performance(kg/hr)
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