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Study on dynamic response characteristics of droplet
evaporation in pressure oscillation environment

YIN Ting, WU Gaoyang , NIE Wansheng
(Equipment Academy, Beijing 101416, China)

Abstract: An integrated experiment system used for single droplet evaporation in pressure
oscillation environment was established. The experiments on the dynamic respo'nse characteristics of
droplet evaporation in pressure oscillation environment were carried out and the effects of pressure
oscillation on droplet evaporation process were analyzed. The unsteady evaporation model in pressure
oscillation environment was established. On the basis of the model, influence rules of oscillation
frequency, amplitude, chamber average pressure and temperature on evaporation characteristics were
studied. The experimental results show that pressure oscillation environment can promote droplet
evaporation, improve the evaporation rate of droplet, and the evaporation rate waveform phase lag
pressure oscillation waveform is close to 180°. It is found in the study that the increase of the

oscillation frequency can intensify the oscillation of evaporation rate, but has no effect on the average
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evaporation rate, and also the variation tendency of droplet diameter during evaporation process has

no distinct difference. While the high temperature environment increases the droplet evaporation rate,

the influential effect of pressure oscillation on evaporation process is enhanced. As for chamber

average pressure and amplitude, the percentage of the amplitude of chamber average pressure should

be regarded as one of the influence factors. The percentage is greater, the oscillation of droplet

evaporation rate and surface temperature is more severe.
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Tab. 1 Parameters of droplet evaporation in pressure oscillation environment

RoHE RE REEFHES

BAIRIE  WIREAE RERE REEFRE

L& Sz T/K P/MPa Poed P X% Dy/mm f/Hz tds
Test 1 347 0.151 5.736 3.225 1 000 -
Test 2 350 0.144 4861 2.793 1 000 59.275
Test 3 373 0.119 5.882 2.298 1 000 24.260
Test 4 5 382 0.131 8.833 2.592 1 000 32.630
Test 5 391 0.233 4.859 2.298 1 000 22.860
Test 6 393 0.378 4,036 1.959 1 000 12.695
Test 7 395 0.346 4028 2.298 1 000 13.000
Test 8 348 0.151 6.762 2.698 1 000 46.904
Test 9 377 0.144 6.587 2.298 1 000 9.890
Test 10 13 377 0.100 9.659 2.392 1 000 0.745
Test 11 379 0.304 3.694 2.078 1 000 12.820
Test 12 380 0.247 4.185 2.498 1 000 31.385
Test 13 346 0.169 5.027 2.771 1 000 39.875
Test 14 348 0.221 6.348 2.592 1 000 48.560
Test 15 353 0.140 7.107 2.392 1 000 49.610
Test 16 26 373 0.135 5.185 2.078 1 000 24.650
Test 17 373 0.221 2.658 1.956 1 000 12.110
Test 18 373 0.221 4.047 2.191 1 000 21.560
Test 19 377 0.326 3.548 2.078 1 000 15.425
Test 20 348 0.106 6.283 2.793 1 000 45.135
Test 21 368 0.163 4.804 1.191 1 000 34.450
Test 22 377 0.159 4.897 1.693 1 000 22.800
Test 23 130 377 0319 3.588 2.078 1 000 18.91
Test 24 377 0.328 3.122 2.298 1 000 25.675
Test 25 380 0.209 3.279 2.078 1 000 10.120
Test 26 387 0.200 3.931 2.592 1 000 25.725






















