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It’s a great honor to receive the Young Researcher 
Award of the Heat Transfer Society of Japan. I’d like 
to share this honor with my collaborators and 
coauthors who have inspired me, encouraged me, and 
supported me in the awarded research. I’d also like to 
express my deep appreciation to my supervisor and 
mentor in Japan and UK, as well as to the committee 
members of HTSJ who have acknowledged the 
significance of the awarded research. 

The awarded topic “Lubrication model for vapor 
absorption into hygroscopic liquid desiccant droplets 

” is part of my PhD project under the supervision 
of Prof. Yasuyuki Takata at Kyushu University. The 
idea originates from the practical demand of 
liquid-type absorption systems which has been my 
master’s topic at Tsinghua University. A good 
understanding of the liquid behaviors is of great 
importance for the operation control of the system. At 
Kyushu University, I started to explore the 
fundamental kinetics and the heat and mass transfer of 
liquid desiccant droplets in response to different 
environmental conditions. We found that the 
hygroscopic liquid droplets indicate unexpected 
‘over-spreading’ on hydrophilic substrates, which 
cannot be simply explained by the classical Young’s 
equation and the Tanner’s law. We reported this 
phenomenon in Physical Chemistry Chemical Physics 
with detailed theoretical analyses by the force balance 
at the contact line and with the precursor film theory, 
which was selected as the back cover of the issue.  

At the same time, I started to seek for quantitative 
answers via accurate numerical simulation. Benefit 
from the international platform of I2CNER at Kyushu 
University, I got the opportunity to cooperate with 

Prof. Prashant Valluri at University of Edinburgh, who 
is an expert in direct numerical simulation of 
multiphase flow. We worked out a general schematic 
of the mathematical model during his one-month stay 
at Kyushu. I then visited Edinburgh for half a year and 
worked full time on the mathematical formulation and 
programming. We were rather pleased to get the initial 
results by the end of my visit, and I spent another one 
year on repetitive model optimization, case study and 
experimental verification. The work was finally 
published in Journal of Fluid Mechanics with high 
acknowledgement from peer reviewers. 

The established model well explains the 
‘over-spreading’ phenomena by the interplay of 
internal capillary flow, solutal Marangoni flow and 
thermal Marangoni flow within the droplet. These 
complex mechanisms have also been found to induce 
diverse dynamics of other binary mixture droplets as 
reported very recently by peer groups in the world. 
The colorful physics within a small droplet enriches 
our current knowledge of microfluid mechanics. The 
findings also indicate great potentials in the 
contactless control of liquid motion and on-chip 
chemical reaction for the applications of digital 
microfluidics, cell sorting, biomedical diagnosis, etc.  

From this April, I started working as an assistant 
professor at aerospace propulsion laboratory of 
Kyushu University. This high honor from HTSJ is a 
great encouragement for me at the kicking-off stage of 
my career. I will continue to focus on cutting-edge 
research on multiphase thermofluids with the 
combination of high-standard experimental design and 
high-quality numerical modelling. I sincerely look 
forward to communications and collaborations with 
you in common-interest fields in the future. 
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