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Design and development of a garlic sizing machine
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ABSTRACT

A garlic sizing machine was fabricated to increase the working capacity and reduced garlic sizing time in

the seasoning industries. The prototype consisted of main frame, sizing unit, feeding chute, power transmissions unit

and a 1-hp electric motor was used as a prime mover. A bulk of whole garlic was fed manually into feeding chute at

the top of the machine, then these were falls through the sizing unit, meets a set of 3 cylindrical rotary sieves lhat

serves to grading in 3 sizes, then after sizing the garlic was discharged to the discharge chute at in front of the

machine. For performance evaluation, continued feeding and three sizing unit speeds of 10, 15 and 20 rpm were

used. Test results indicated that the best sizing quality was obtained when operated at 20 rpm Sizing unit speed.

Sizing accuracy was found to be 90.8%, working capacity 167.8 kg per hour, and consumed 0.8 kW-h of electric

power. Based on the engineering economical analysis, it indicated that the machine cost was found to be 0.2

Baht/kg, payback period 1.06 years and the breakeven point of the machine was 557 hour per year at the annual use

of 2,400 hour per year.
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Figure 1 Garlic sizing machine - used in seasoning industries
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Figure 2

Figure 2 Schematic of garlic for dimension measurement
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Table 1: Physical Dimension of Garlic

Garlic size

Small

Medium

Large

Length

References

dimension

17

20

25

(mm)

Measured

18.5+1.6

22.5±2.8

25.3±2.5

Width (mm)

References

dimension

6

10

10

Measured

6.5+1,2

10.6±1.0

11.6±2.2

Thickness

References

dimension

7

8

15

(mm)

Measured

8.1±1.4

12.1±1.5

16.6± 1.6

Remark: References dimension is the market dimension; ± is standard deviation (S.D.)

(Mohsenin, 1986)
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a) The garlic sizing machine design by using CAD

b) The prototype of garlic sizing machine

Figure 3 The schematic of the garlic sizing machine prototype
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Figure 4 Garlic after sizing obtained with the prototype
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Figure 5 Sizing accuracy at different sieve size and sizing unit speeds.a : letters indicate differences

among each treatment (P < 0.05)
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Figure 6 Machine capacity at different sizing unit speeds
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Figure 7 Power requirements at differenl sizing unit speeds.
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Figure 8 Comparison working capacity obtained with the prototype and traditional sizing
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