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ABSTRACT: Since the movement and heat and mass transfer of water droplets are affected by the environment easily, the
spray droplet size characteristics of various test platforms are different. In this paper, the effects of the environmental differences
on spray droplet size are studied in experiments. The droplet size measurements were carried out on three test platforms of the
nozzle test bench, open-circuit wind tunnel, and closed-circuit icing wind tunnel. Then the measurement results were compared
and analyzed. The results show that the variation regularity of the spray dyyp with the pressure is obvious in each platform, that
is, the dy;vp increase with the increase of water pressure, and decrease with the increase of air pressure. For the working condi-
tion of dyyp<30 um, the dyyp measurement results of three test platforms are close, while the size distributions are different.
For the working condition of dyyyp>30 um, the dyyp of spray in the open-circuit wind tunnel and closed-circuit icing wind tun-

nel are larger than those of the nozzle test bench, and the size distributions shift in the direction of large particles. Environmental
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factors such as airflow temperature, velocity, ambient humidity, turbulence and platform configuration all have a certain influ-

ence on the spray droplet size. Under multi-factor coupling action, the evaporation, breakup, collision and coalescence of drop-

lets in the icing wind tunnel are more intense, which causes differences in spray droplet size characteristics among test plat-

forms.
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Fig.1 Test bench body of nozzle test bench
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Fig.2 Open-circuit wind tunnel
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Fig.3 Closed-circuit icing wind tunnel
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Tab.1 Air pressure and water pressure of nozzle
FF5 7K F./MPa S E/MPa 75 7K F/MPa S F/MPa 75 7K F/MPa S E/MPa
1 0.05 0.05 13 0.4 0.1 25 0.5 0.2
2 0.1 0.05 14 0.5 0.1 26 0.6 0.2
3 0.15 0.05 15 0.6 0.1 27 0.3 0.3
4 0.2 0.05 16 0.15 0.15 28 0.4 0.3
5 0.3 0.05 17 0.2 0.15 29 0.5 0.3
6 0.4 0.05 18 0.3 0.15 30 0.6 0.3
7 0.5 0.05 19 0.4 0.15 31 0.4 0.4
8 0.6 0.05 20 0.5 0.15 32 0.5 0.4
9 0.1 0.1 21 0.6 0.15 33 0.6 0.4
10 0.15 0.1 22 0.2 0.2 34 0.5 0.5
11 0.2 0.1 23 0.3 0.2 35 0.6 0.5
12 0.3 0.1 24 0.4 0.2 36 0.6 0.6
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Fig.4 Spray on the nozzle test bench was measured
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Fig.5 Spray on the open-circuit wind tunnel was measured
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Fig.6 Spray on the closed-circuit icing wind tunnel
was measured
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Fig.7 Measurement results of dyiyp: a) nozzle test bench; b)
open-circuit wind tunnel; ¢) closed-circuit icing wind tunnel
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