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Fig. 1. Schematic of the washer and sorter of water caltrops
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Table 1. Relationship of the washing cylinder rotational velocity and washer capacity.

EfafE SRR PHIGHURHRR  (ESEIRFR E2ERE EX o
(r.p.m.) (kg) (sec) (sec) (kg/hr) (kg/30sec)
Cylinder Work amount  Initial export Work time Capacity Peak rate
velocity work time
5 30 20.27 131.76 818 18.8
4 30 21.18 176.94 610 16.6
2.5 30 27.30 252.03 429 9.2

7 2. BRfElmATE VL E A A VR O R iR L

Table 2. The affect to washer damaging and cleansing rate by washing cylinder rotational velocity.

B SbatieE HE (RS TESA REES
(r.p.m.) (pods) (kg) (%) (%) (%)
Cylinder Work amount Weight Damaging rate Residue Cleansing rate
velocity rate
5 1000 14.5 0.2 1.1 97.4
4 1000 14.7 0.1 1.1 97.9
2.5 1000 15.0 0.0 1.0 98.7

(ORI
BB IR RS SRR IS - PEr.2 b T AT » e
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Table 3. Relation between conveyor rotational velocities with sorter capacity.

matEGE  BUBRAEHE BHIGHORIRR BEE EFE AR
(r.p.m.) (kg) (sec) (pods) (pods) (pods/grid)
Conveyor Weights of  Initial export ~ Residues of Floaters of ~ Peak amounts
velocity sample time pods pods of pods
7 30 84.78 0 2 252
14 30 51.98 8 1 145
21 30 37.48 20 0 103
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4. ZEAETCRNIEEGE
Table 4. Working capacity of washer and sorter of water caltrops.
R ERMmAEE  TEUEEBEIG ERUBERRIG MEIESEIRRE (ESERE BT
DRI TR RN
(kg) (sec) (sec) (sec) (sec) (kg/hr) (pods)
Work Import time  Initial export Initial export Total work  Working  Residues of

amount  of conveyor time of time of time capacity pods
washer sorter
30 6.92 21.81 74.48 234.23 462 13
60 6.57 21.76 72.39 315.38 685 14
90 7.00 21.63 75.85 365.42 887 13
120 6.82 21.03 72.26 448.76 963 11
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Fig. 3. Relationship between the treatment and working capacity.
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Fig. 4. Performance curves of the washer and sorter
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Development on the Washer and Sorter of Water

Caltrops'

Chung, J. Y., and J. J. Cheng 2

Summary

In this study, the washer and sorter for the water caltrops was developed.
According to the performance testing, the operation capacity is over 720 kg/hr.
The cleansing rate is above 97%, the sorting rate is above 99%, and the damaging
rate was below 1.5%. Comparing with manual work, the efficiency of mechanical
operation was higher about 4.8 times, and the operation cost could be reduced
50%. The machine could be used to promote the mechanization of water caltrops

washing and sorting operations for water caltrops, the production cost then could
be reduced significantly.

keywords - Water caltrops > Washer > Sorter.
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