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An Experimental Study of Spray Nozzle Desalination Facility
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ABSTRACT: Experimental research was undertaken to develop a domestic spray nozzle used on equipment for desalination. First, we made a
test set-up in order to confirm nozzle efficiency of spray and distribution under different pressure conditions. Then, we found a maximum spray
condition after verifying reliability of this facility. An optimum arrangement of the nozzle, based on the test result, was made using CATIA V5

and EXCEL.
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Table1 Existing test condition

Pressure

0.5kgf/ cit

Height
500mm

Spray time
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Head(cm)

Distance(mm)

Average = 60mn / Standard deviation = 3.2mmn
Dispersion = 10.2mrf
Fig. 1 3D Graphs of exiting test

1. Nozzle
3. Flow meter

2. Supporting frame
4. Pressure gauge
6. Flow controller
8. Water tank

10. Drain valve

Fig. 2 Schematic diagram of experiment

5. Pressure sensor
7. Pump
9. Measuring instrument
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Fig. 3 Experiment (1)
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Table 2 Pressure manpower

Model PDV-A750MA
Power 3220V 60Hz
Output(w) 750
Waters quantity(]/min) 170(Ht=7m)
Max_ quantity(] /min) 450
Exit(mm,inch) 50(2)"

Table 3 Collection size and standard test tube

Size 1790mm>*890mm>*100mm
Hole D28mnxH200mm
Center for distance 50mm
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Fig. 5 Test process
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Table 4 Test I condition

Pressure Height Spray Time Capacity
0.5kef /e 500mm 60sec 90.0 ¢ /min
Average = 52mn/ Standard deviation = 2.4mn
Dispersion = 6.0 mrf
Fig. 6 Test 13D graph
Table 5 Test 1I condition
Pressure Height Spray Time Capacity
0.4kef/cw 500mm 60sec 81.0 4 /min

Distance(mm)

Average = 49.1nn / Standard deviation = 2.5mn
Dispersion = 6.3 mrf
Fig. 7 Test II 3D graph

Table 6 Test Il condition

Height
500mm

Capacity
98.0 4 /min

Spray Time
60sec

Pressure

0.6kgf/ cut

Head(cm}

Distance{mm}

Average =58mn / Standard deviation = 2.6mn
Dispersion= 6.6 mit
Fig. 8 Test Il 3D graph
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Table 7 Flow comparison

90.0 ¢ /min
93.0 4 /min

Digital data
CATIA data
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Fig. 9 CATIA Modeling
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Headt{cm)

Average = 49mn / Standard deviation = 2.4mm
Dispersion = 5.6mif

Fig. 10 Lattice arrangement - 3D

Fig. 11 2D lattice arrangement layout sketch
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Average = 52mn / Standard deviation =2.5
Dispersion = 6.5mr
Fig. 12 Rotation lattice arrangement - 3D

Fig. 13 2D Rotation laitice arrangement layout sketch
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Average = 54mn / Standard deviation = 2.1mn
Dispersion = 4.3 mrt
Fig. 14 Zig-zag arrangement - 3D
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Fig. 15 2D Zig-zag arrangement layout sketch
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Average = 48mn / Standard deviation = 2.5mm
Dispersion = 6.0 mr’
Fig. 16 Width 350mm range
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Average = 50un / Standard deviation = 2.3mm
Dispersion = 5.8 mr’
Fig. 17 Width 400mm range
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Average = 54mn / Standard deviation = 2.4mm
Dispersion = 6.0 mr
Fig. 18 Width 450mn range
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Average = 5lnn / Standard deviation = 2.3mm
Dispersion = 5.1 mif
Fig, 19 Length 450mn range
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Average = 55mn / Standard deviation = 2.0mm
Dispersion = 4.0 mif
Fig. 20 Length 500mn range
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Average = 56mn / Standard deviation = 1.8mn

Dispersion = 3.4 mf

Fig. 21 Length 550mn range
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Table 8 Result comparison
Average Standard Dispersion

Len,

Range Lengthnn) o W™ Deviation {un) {mr)
400 49 24 5.6
450 51 23 51
500 55 20 40
550 56 18 34
600 62 16 27
650 66 15 23
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Table 9 Nozzle maximum efficiency condition

Pressure Height Spray Area
0.5kef/ crr 500mm 2.27m’
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