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Atomization quality and charge performance experimentation research

on air-assisted electrostatic spraying nozzle
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Abstract: An air-assisted electrostatic-induction nozzle was designed. The basic designing theories,
structure and working process of this nozzle were specified in the paper. And then the atomization quality
and charge performances of this nozzle and its affecting factors were studied by carrying out performance
experiment and statistic analysis. Within the experiment, air pressure at 0.4 MPa, liquid pressure at 0.25
MPa, jet orifice diameter at 2.0 mm were the most suitable parameters for the nozzle. [Ch, 3 fig. 6 tab. 15
ref. |
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Figure 1 Structure(a) and 3D-structure(b) of

electrostatic nozzle
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Figure 2 Schematic diagram of electrostatic nozzle experiment Figure 3 Experiment flowchart
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Table 2 Experiment results

P& PEN TR RS
[ s
P » D U 0. 0 VMD NMD DR std

1 0.2 0.20 15 1 17.5 100 4644 38.99 0.84 12.62
2 02 0.20 2.0 3 20.7 120 43.00 34.40 0.80 11.72
3 0.2 0.20 2.5 6 13.6 70 41.28 36.12 0.87 8.56
4 0.2 0.25 15 3 13.6 85 43.57 34.97 0.80 11.84
5 0.2 0.25 2.0 6 17.5 100 4945 43.00 0.87 11.15
6 0.2 0.25 25 1 20.7 70 45.15 40.42 0.89 10.76
7 0.2 0.30 15 6 20.7 100 48.73 42.14 0.86 12.35
8 0.2 0.30 2.0 1 13.6 100 57.66 4945 0.85 11.27
9 0.2 0.30 25 3 175 85 46.87 42.14 0.90 9.54
10 04 0.20 15 3 21.8 100 43.00 40.13 0.77 13.33
11 0.4 0.20 2.0 6 25.1 120 38.70 32.68 0.84 10.76
12 0.4 0.20 2.5 1 282 70 39.99 33.54 0.92 8.25
13 0.4 0.25 15 6 282 120 40.13 43.00 0.86 11.43
14 0.4 0.25 2.0 1 25.1 130 40.85 30.10 0.85 8.86
15 0.4 0.25 25 3 218 85 42.14 30.10 0.78 9.46
16 0.4 0.30 1.5 1 25.1 120 43.00 36.98 0.86 11.55
17 0.4 0.30 2.0 3 28.2 130 43.00 35.26 0.89 8.98
18 0.4 0.30 25 6 21.8 120 38.70 34.40 0.89 8.11
19 0.6 0.20 15 6 36.8 170 52.17 40.10 0.72 13.58
20 0.6 0.20 2.0 1 237 130 38.70 31.55 0.81 11.74
21 0.6 0.20 25 3 303 120 36.55 32.24 0.90 8.56
22 0.6 0.25 15 1 303 170 50.17 42.66 0.79 10.98
23 0.6 0.25 2.0 3 36.8 150 35.26 30.25 0.82 8.54
24 0.6 0.25 25 6 237 120 38.70 3045 0.77 9.66
25 0.6 0.30 15 3 237 150 43.00 40.98 0.86 12.12
26 0.6 0.30 2.0 6 30.3 200 39.56 37.26 0.88 8.78
27 0.6 0.30 25 1 36.8 150 38.70 35.20 0.89 8.09
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Table 4  Significance test of droplet VMD regression equation

EZ 3 Fl il Y75 F1H MR P>F
F 2 6 0.155 0.026 2.771 0.040
R 20 0.186 0.009
pav il 26 0.341

1 28 R i ZHUGTTHE PRifE 22 A MR P>F

Bo 3.240 0.098 37.234 <<0.000 1
Bi 1 -0.014 0.009 -0.599 0.555
B 1 -0.437 0.063 -3.097 0.005
Bs 1 -0.343 0.085 —-2.491 0.020
Bs 1 0.652 0.494 1.091 0.286
Bs 1 -0.110 0.121 0.800 -0.053
Bs 1 0.200 0.130 0.366 0.189
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Table 5 Variance analysis of factor’s effects on droplet uniformity

5 25 K W BT A ¥r FE W
HZE Ap.) 0.000 220 1 0.000 220 0.30
K% B(p) 0.004 345 1 0.004 345 5.96 W
H#E C(D) 0.003 981 1 0.003 810 5.46 3
K% D) 0.000 067 1 0.000 067 0.09
HZ EQ.) 0.001 473 1 0.001 473 2.02
H#E F(Q) 0.005 863 1 0.005 863 8.04 e
A x B(p,xp) 0.002 735 1 0.002 735 3.75
Ax C(p.xD) 0.003 898 1 0.003 898 5.35 e
BxC(pixD) 0.002 217 1 0.002 217 3.04
T 0.024 799 9 0.002 755 3.78 e .35
1R 22 0.012 399 17 0.000 729
A 0.037 198 26
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Table 6  Variance analysis of factor’s effects on droplet diameter standard deviation

R 3 BREFTR I E ¥or F i i 2 M
HE Ap,) 6.853 8 1 6.8538 322 e i %
K% B(p) 0.678 8 1 0.678 8 32
HZ C(D) 28.763 6 1 287636 135.1 e i %
HZE D) 1.070 3 1 1.070 3 5.0 e
HE EWQ.) 0.769 8 1 0.769 8 3.6
HZ F(Q) 0.486 5 1 0.486 5 2.3
A X B(p, x p1) 2.304 0 1 23040 108 e
AxC(p,xD) 6.798 2 1 6.7982 319 e
Bx C(pixD) 0.941 3 1 0.941 3 44
T 48.666 3 9 54074 254 e i %
1225 3.6192 17 0.212 9

UL s p, B CHRIE ST p WRIKTE STy D MWL U H LR Q.
FERT R QNIRRT R, Fon(1,17) = 840, Fos(1,17) = 445,
Foor (9,17) =3.68,

PP MEZ B b B, HB R R A R S8 AR R 4 A 3 . ©% %1 i 5 vl DL S 5 3 w44 4
P, WP NERI, DA, SWEE S L)L 0.4 MPa N'H, WAKIE F1LL 0.25 MPa AR,

mEfLEAELL 2.0 mm N E
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