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Abstract

The evaporation process of sessile double droplets on hydrophobic surface was observed experi-
mentally, and the effect of sessile double droplets on droplet evaporation was studied. Sessile
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double droplets are placed on the PDMS substrate. By changing the distance between the two
droplets, the influence of the distance between the droplets on the evaporation of the two droplets
is analyzed. The experimental results show that the smaller the distance between two droplets,
the stronger the inhibition of evaporation. One side of the droplet presents an asymmetric state,
and the side close to the other droplet is significantly inhibited by evaporation, and the inhibition
between droplets decreases gradually with the progress of evaporation. Then, the experiment fur-
ther explored the law of droplet evaporation time on different surfaces, and defined the evapora-
tion rate correction factor K to determine the rate and characteristics of double droplet evapora-
tion. The variation of double droplet evaporation rate correction factor on different surfaces is
also discussed subsequently. The highlight of this paper is the asymptotic behavior of K (close to
the single droplet limit) at the critical separation scale.
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DOI: 10.12677/mo0s.2022.113044 476 e RSE TR


https://doi.org/10.12677/mos.2022.113044
http://creativecommons.org/licenses/by/4.0/

T X6} 7 R VR N 7 Marangoni XA S 2 I 52 IR [26] o

X T BN I 28 RCRFPE B T BT T — @ R, (ER XS TIEA [F B /K SR T L [F 5 XOGR
FRFFIEA ARG R ZIRNITTC . Bk, ARSI T — A28 RO A 1E PR SR TR0 U 1) 78 R %
FHRIT T RIEAREE 52 ER TR R J34h, ARICTM 7 B0 AR AR BRBR oL i — P i s
HARIRAE T 4 AT B O MR R R & R, AR B0 25 R IR NI FUER A T — 52 1 JEL B AN 2
ESCHF

2. KRR
2.1. MRS

AR S K rame-hart 5 R 5] 17 500 24 50/ 25 122 fik A 0 4SO K VR0 1 78 RO R IEAT I8 5%
B I sae s B an e 1 R, EEARECIR. R, BAER. frifk CCD RGN ENL. S2iR
F1 5 pL fR i i A R T S e B RE 28, AL ELAR 0.7 mm, SEI6 FI B A S FH 28 1 e e 70 AT R K AL AL 3
TH5 S5 F R IEAT S0 2 . SIS R R R L RS L (PDMS) W, SRS fa o 115° £5°, BAMK
JE B A (<10%), TLFFAITCA S RS AR SRS BUZ (Gas Diffusion Layer, GDL)R M, i 2&Hfi
4 140° + 5% flfLJ=(Micro pore layer, MPL)# i, ##AS#Mlff2 150° £ 5°; HBH/KKI: FAEMAAN
150° £5°, 5 MPL R FIFIZ, X8 B 7K 2 ]2 8 I e b 99 K JURL il B i), B ORI B 2 ik
s PAREER: BSEMAAN 50° £5°, NIEKRIM . SLIRAFINEE K, IR N 25°C, HXTE
FEN 49%.

Figure 1. Schematic diagram of the experimental
setup
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Figure 2. Evaporation of deionized water droplets on PDMS substrate
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Figure 3. Changes of Contact Angle (CA) and Contact Radius (CR)
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Figure 4. Variation of droplet physical parameters with dimensionless time t/t, for different Lo/Dy
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Figure 5. Schematic diagram of contact line move-
ment during droplet evaporation
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Figure 6. Evaporation rate correction chart
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