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Fig. 1. Performance of the stationary spraying system
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Fig. 2. The structure diagram of mist irrigation systems with water recovery device
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Fig. 3. Structure diagram of the filter
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Fig. 4. A picture of the filter
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Table 1. Results of water supply test

Simpling time Water supply (ml)
10 sec 20 sec 30 sec
1 1,561 3,190 4,503
2 1,559 3,180 4,502
3 1,549 3,198 4,498
4 1,552 3,190 4,501
5 1,556 3,186 4,498

Average 1,555 3,188 4,500
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Table 2. The testing results for water recovery via the continuous mode

Sampling Water supply Water recovery Water consumption Water recovery
time (ml) (ml) (ml) Percentage (%)

1 2,965 1,664 1,301 56.1

2 3,190 2,478 712 77.7

3 3,180 2,583 597 81.2

4 3,197 2,508 689 78.4

5 3,190 2,675 515 83.8

6 3,186 2,692 494 84.5

Average 3,188 2,587 601 81.1
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Table 3. The testing results for water recovery via the intermittent mode

Sampling Water supply Water recovery Water consumption Water recovery
time (ml) (ml) (ml) Percentage (%)

1 3,157 2,230 927 70.6

2 3,143 2,318 825 73.7

3 3,145 2,252 893 71.6

4 3,149 2,261 888 71.8

5 3,148 2,290 858 72.7

Average 3,148 2,270 878 72.1
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Fig. 5. The Job's tear growing in the spray irrigation Fig. 6. Root growth of Job's tears in the spray
device irrigation device
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Table 4. The moisture content of job's tears

Fresh Weight Dry Weight Moisture content Moisture Content
Sample Number

(9) (@) (@) (%)
1 4.24 0.65 3.59 84.7
2 3.33 0.53 2.81 84.2
3 4.47 0.62 3.85 86.1
4 6.66 0.74 5.91 88.8
5 4.35 0.71 3.64 83.7
6 9.85 1.08 8.77 89.1
7 4.56 0.80 3.76 82.5
8 1.92 0.37 1.55 80.6
9 3.55 0.54 3.01 84.8
10 0.60 0.10 0.50 83.9
11 3.60 0.52 3.07 85.4
12 6.98 0.99 5.99 85.8
13 3.35 0.58 2.77 82.7
14 2.63 0.50 2.13 80.9
15 4.03 0.59 3.44 85.4
16 4,14 0.68 3.46 83.7
17 4.70 0.78 3.91 83.3
18 1.09 0.22 0.87 79.7
19 7.41 1.13 6.29 84.8
20 1.85 0.33 1.52 82.2
21 2.71 0.48 2.24 82.4
22 0.85 0.15 0.70 81.8
23 0.25 0.06 0.20 77.2
24 0.15 0.04 0.11 70.5
25 2.16 0.37 1.79 82.7
26 0.75 0.18 0.57 75.8
27 0.36 0.09 0.27 76.2
28 0.07 0.02 0.05 66.6
29 - - - -
30 0.96 0.21 0.75 78.1
31 0.81 0.19 0.62 76.6
32 0.28 0.08 0.21 73.2

Total 92.65 14.33 78.32 84.5
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Table 5. The root length of Job's tear roots

Root Length Range (cm) Root Number
0~10 4
10~20 5
20~30 6
30~40 7
40~50 14
50~60 12
60~70 9
70~80 19
80~90 17
90~100 19
100~110 15
110~120 2
120~130 2
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Fig. 7. The Job's tear root length and the relative position of the nozzle
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Improvement on the Spray Irrigation System *

Hao-Ming Wu, Chin-Yuan Chang and Yun-Sheng Tien’
ABSTRACT

In order to develop comprehensive functions of a fixed-mounted spray irrigation
system, the purpose of this study are to improve the defects and to add the water recovery
device, which will have water saving effort. The plastic sheet, laid under the cultivation
frame to construct the water recovery chutes. Excess sprayed water will flow into the
recovery is chutes and return to the water tank in the bottom. The recovery water will be
further treated and stored in the water reservoir, and the water recovery work has been
done. The developed system has been further tested to have the following performances:
water pressure is 35 kg/cm?, average water supplement rate is 155 mL/sec, and the
recovery percentage is 72% for the intermittent mode, indeed achieve the purpose of
saving water.

Keywords: spray irrigation, recovery device, sprayer
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