0254-6124/2022/42(2)-0264-06  Chin. J. Space Sci. — ZRAFFIR

ZHAO Dongdong, ZHU Zhiqiang, LIU Qiusheng, QIN Jun, TAO Yuequn. Experimental Investigation of Large Sessile Droplet Evaporation with
Pinned Triple Line (in Chinese). Chinese Journal of Space Science, 2022, 42(2): 264-269. DOI:10.11728/cjss2022.02.210123035

=ZHRESTH R R RIFZ &L

3 S 5% S P .
% £ mEga

1(HERERE 12 e B E dbaT 100190)
2P ERARE S TR 2B JEaT 100049)

 F A SR RS TR R A SHRAS, TR T AL FATHLIRES A2 K T B K
HTE/K BRI FE I PTFE K78 & MR A0, SCU0 R B, VR AR RET ki, (HETHL IR
FE G R AT M BUE S A (CCA) BrBe. S5/NEIRZE & I E Ak (CCR) BrBEMIF, K i
Yz R R SR IR RUIE G, FeHA 372 8 152 A B 0 KRS 28 & R B R AR A AR M IX 3, WA 28 R R 4
P31 A TR 5 A I R IR R R E A B B SRS XS LT R B, MRS B EIAS T = AH
LRANTFATFLARZS A KRR R 28 R, 1T )N B2/ IS 23 A ) SRR 28 oA 50 F) it B T 52 46 e
FHT R,

KRR —AMIRETIL, FBERGR, HuIERlFIUECSCL, 284 K

FESES V524

Experimental Investigation of Large Sessile Droplet
Evaporation with Pinned Triple Line
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Abstract The in-depth study on the evaporation of large sessile liquid droplets has important
scientific significance and engineering application value. Using the evaporation-convection box in SJ-10
scientific experimental satellite, the scientific matching experiments of large sessile ethanol droplets
evaporation on heated PTFE are conducted on the ground, in which the triple line of the liquid droplet
is pinned and the contact radius is greater than capillary length. In present experiments, it is found that

the volume of the large sessile droplet with pinned triple decreases linearly with time, but the CCA mode
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during evaporation is not observed. The average evaporation rate is also focused on, and it is found to be

independent on initial volume of the large sessile pinned droplet with the same contact radius, which is

similar in the tendency for small evaporating liquid drop, indicating that evaporation occurs most

violently near the triple line. The instant evaporation rate is observed to increase firstly and then keep

stable until the end of the lifetime. Comparisons between the present experimental results and the

results predicted by the empirical models are also performed. It is deduced that the diffusion-limited

evaporation model is appropriate for the small droplet, but underestimates evaporation rate of the large

sessile pinned liquid droplet, while the accuracy of an empirical model considering both diffusion and

natural convection depends on the experimental working medium.
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Three stages during sessile droplet evaporation
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