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Fig.1 Sketch of air bubble’s break

on the surface of solid
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Fig. 2 Diagram of vegetable cleaning tester
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Table 1 Vegetable cleaning data

RS B/m?® » h~1 C/min Ve E/ %
5 1 18
5 2.5 19
5 4 67
10 1 46
10 2.5 57
10 4 77
15 1 67
15 2.5 70
15 4 84
20 1 68
20 2.5 69
20 4 90
25 1 69
25 2.5 77
25 4 87
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Table 2 Orthogonal experimental scheme and tested data

300 W, A, = 450 W,A; = 600 W
B.B, =15m?*/h,B, = 20 m*/h,B; = 15 m*/h
C.C, =2min,C, = 3 mmn,C; = 4 mn,
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2 1 1 1 1 1 1 1 1 1 74
3 1 1 1 1 2 2 2 2 2 78
4 1 1 1 1 3 3 3 3 3 83
5 1 2 2 2 1 1 1 2 3 72
6 1 2 2 2 2 2 2 3 1 82
7 1 2 2 2 3 3 3 1 2 84
8 1 3 3 3 1 1 1 3 2 79
9 1 3 3 3 2 2 2 1 3 81
10 1 3 3 3 3 3 3 2 1 90
11 2 1 2 3 1 2 3 1 1 80
12 2 1 2 3 2 3 1 2 2 80
13 2 1 2 3 3 1 2 3 3 86
14 2 2 3 1 1 2 3 2 3 81
15 2 2 3 1 2 3 1 3 1 81
16 2 2 3 1 3 1 2 1 2 89
17 2 3 1 2 1 2 3 3 2 77
18 2 3 1 2 2 3 1 1 3 86
19 2 3 1 2 3 1 2 2 1 86
20 3 1 3 2 1 3 2 1 1 80
21 3 1 3 2 2 1 3 2 2 81
22 3 1 3 2 3 2 1 3 3 84
23 3 2 1 3 1 3 2 2 3 75
24 3 - 2 1 3 2 1 3 3 1 79
25 3 2 1 3 3 2 1 1 2 85
26 3 3 2 1 1 3 2 3 2 82
27 3 3 2 1 2 1 3 1 3 85
K; 3 3 2 1 3 2 1 2 1 85
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K, 83 81 82 81 81 81 82 81 82
R 82 83 83 82 86 82 82 81 81
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Table 3 Variance analysis of tested data

% BE - 15 B 3

P v HH ST A FE BEH BRHIR
A 30 2 15 2.5 A,
B 43 2 21. 5 3.3 Bj;
C 289 2 144. 5 22. 2 oF

AX B 32 4 8 1.2 x %

AXC 20 4 5 0. 8

BxC 16 4 4 0. 6

RE 52 8 6.5

581 482 26

. Fo0s(2,8) = 4.46,F) 1(2,8) = 8.65,F. 05(4,8) = 3. 84,
Fo0,(4,8) = 7.01,
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Table 4 Verifiable testing data

P U R R SHEHmE Y& FH B} 6] bR R
/W /m? « h™! /min /%
300 25 4 79
450 15 4 75
450 20 4 77
450 25 3 70
450 25 4 88
600 29 4 76
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Research and development of a new-style washer of vegetable

Yang Hongbing, Ding Weimin*, Chen Kunjie, Li Yinian, Wang Pinghui

(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)
Abstract: The mechanism of using ultrasound and air bubble to clean vegetable was analyzed and the vegetable
cleaning tester was developed. The orthogonal test of vegetable cleaning was done in this tester and the optimum
parameters of vegetable cleaning was discovered as follows: the ultrasonic power is 450 W, the air bubble’s
intensity is 25 m®/h and the cleaning time is 4 min. The washer of vegetable was developed on the basis of the
optimum parameters. When the washer was used to clean leaf vegetable, the productivity, abluent ratio and
breakage were over 120 kg per hour, more than 95% and less than 2%, respectively. When the washer was used
to clean rhizome vegetable, the productivity, abluent ratio and breakage were over 240 kg per hour, more than
90% and less than 1%, respectively.
Key words: vegetable; washer; ultrasound; air bubble
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Yang Hongbing, Ding Weimin, Chen Kunjie, et al. Research and development of a new-style washer of vegetable[ ] ]. Transactions of
the CSAE, 2005,21(1):92—96. (in Chinese with English abstract)
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