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Understanding dynamic heat transfer characteristics of dropwise condensation
using high-speed thermal visualization techniques
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Towards the improvement of condensation heat transfer for efficient energy
systems, a local and transient heat transfer visualisation technique has been developed. Using
temperature sensitive paints (TSPs), thermographic images during condensation heat transfer have
been obtained for the first time, to the best of our knowledge. This achievement enables to observe
the behaviour of condensate droplets and accompanying heat transfer in detail, providing insight
into the heat transfer mechanism of efficient “dropwise” condensation. This technique also allows us

todidentify the key design parameters for heat transfer surfaces that enable sustainable dropwise
condensation.



€Y ~10° W/(m?K)
(b) ~10* W/(m?K)
@) 50
1980
Temperature Sensitive
Paint: TSP
2(a) TSP
TSP ( ~400 nm) 560 nm
TSP
TSP-1 TSP-2
(a) TSPODRIEIRE (b) RIEEEAREE (c) SN EK L fARITFERG
o e SHRER

(405 nm)

) |
\EF-7 Y7
(~25pm)  (-2mm)

1: TSP




TSP
K 20K
5K
AG = 28°
AG=28°
0=0°
2
36.9°C 10°C
TSP

2(b)
5-10kPa

6=80°
OPTOOL 6=106°
0=36° AO=5°
6.2 kPa
6.5L/min TSP
1.2mm

5K




2 0 2

Kohei Matsushima, Tomoya Uchimura, Naoya Sakoda, Yutaku Kita

Local and Transient Heat Transfer Measurement for Dropwise Condensation Using Temperature Sensitive Paints

The 13th Pacific Symposium on Flow Visualization and Image Processing

2022

Yutaku Kita, Kohei Matsushima, Taiga Fukuoka

Thermal Imaging of Condensation Heat Transfer Using Temperature Sensitive Paints

The 11th International Conference on Boiling and Condensation Heat Transfer

2023




