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Investigation and modelling of air-sea heat and momentum transfer under strong
hurricane

Takagaki, Naohisa
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It is extremely important to clarify the heat and momentum transport
mechanism through the sea surface during stormy winds such as typhoons, and to construct a reliable
transport model in order to accurately estimate the intensity of typhoons. Therefore, in this study,

we collaborate with overseas collaborators in Russia, to construct a new model for heat and
momentum transport through the sea surface. As a result of multiple laboratory experiments, we
clarified the momentum transport mechanism through the gas-liquid interface due to air-side bulk
turbulence, liquid-side flow, and blowing distance (fetch), and established a transport model that
takes these effects into account. Furthermore, we verified the effect of changes in water surface
shape on heat transport through the gas-liquid interface.



20

30m/s

30m/s 1

Qutlet to droplet Removal system

Duct __| T Settling Chamber  Fa Wind

n
- dom \//E [T 11—
- ']

v

=5

\\
TSt G
e 2 z
s 8
ALALIARRIAIARRARRA YY) H\\\I!\\\\II"\ THITITRAY i ”I\\\\\\\\\\\ \\\\l\\\I\IE\\“I\l\l\l\\\l\ ARRRARRRARARIRRIALARIAARIRG] AR}
s A
Wave absorber X
) 54 m ! Yy
(Wind-wave
Research Laboratory  Research Institute of Applied Mechanics  Kyusyu University)
Troitskaya
64 m
15m 0.7m 54 m 15m 2m
0.74 m 126 m
45
kw 3
10

m 0.4 m 04 m 5m 0.3



0.3 m

05 m

PIV
PIV
-4
3/2
3.0 T — T T T,
B Takagaki et al. (2023) (Cases 17 - 33) ’
A Takagaki et al. (2020) (Cases 15 - 20) L
25 L Takagaki et al. (2012) ’ 4
—-—- Schlichting (1955) : !
| y
20 & .
)
"3
0.5 .
0.0 I i 1
0 5 10 15 20 25 30
U, [mis]
Us u*
30 m/s

30 m/s

30 m/s



/10
/10
/10

20m
45 m 6.5 m
Takagaki et al., 2012

20m



4 4 2 3

Naohisa Takagaki, Naoya Suzuki, Koji lwano, Kazuki Nishiumi, Ryota Hayashi, Naoki Kurihara, 66(1)
Kosuke Nishitani, Takumi Hamaguchi
Fetch effects on air-sea momentum transport at very high wind speeds 2023
Coastal Engineering Journal 139-152
DOl
10.1080/21664250.2023.2244751
Naohisa Takagaki, Santa Sasaki, Naoya Suzuki, Soichiro Goda, Yuliya Troitskaya, Satoru Komori -
Development of wind wave suppression method for air-water momentum transport at extremely high 2022
wind speeds
Journal of Advanced Marine Science and Technology Society -
DOl
Takagaki Naohisa Suzuki Naoya Takahata Shunsaku Kumamaru Hiroshige 61
Effects of air-side freestream turbulence on the development of air-liquid surface waves 2020
Experiments in Fluids 136
DOl
10.1007/s00348-020-02977-9
Takagaki Naohisa Suzuki Naoya Troitskaya Yuliya Tanaka Chiaki Kandaurov Alexander Vdovin 16
Maxim
Effects of current on wind waves in strong winds 2020
Ocean Science 1033 1045

DOl
10.5194/0s-16-1033-2020




22 1 5

Kazuki Nishiumi, Naohisa Takagaki, Naoya Suzuki, Ryota Hayashi, Naoki Kurihara, Kosuke Nishitani, Takumi Hamaguchi

Development of mesurement method for momentum transport through air-water surface

The 3rd Joint Symposium on Advanced Mechanical Science and Technology

2023

30

2023

101

2024

2023




2022

2023

47

2022

2021

2022




2021

2022
Yuliya Troitskaya
2020
2020
Yuliya Troitskaya
2020
2020
2020

2020




2020

2021

2020

Uemura Yusuke, Naosisa Takagaki, Naoya Suzuki

Development of the loop method on long-fetch conditions in wind wave tank

2020 Ocean Sciences Meeting

2020

Rikuya Maekawa, Naoya Suzuki, Naosisa Takagaki,

Initial approach on the effect of component waves on drag coefficient in laboratory experiments

2020 Ocean Sciences Meeting

2020




Temma Onishi, Naoya Suzuki, Naohisa Takagaki

Measurement method of the wind stress at high wind speeds in laboratory experiments

2020 Ocean Sciences Meeting

2020

Chiaki Tanaka, Naoya Suzuki, Naohisa Takagaki, Yuliya Troitskaya, Satoru Komori, Alexander Kandaurov, Maxim Vdovin, Masanori
Konda

Effects of the sea surface current on the growth of wind wave in laboratory experiment

2020 Ocean Sciences Meeting

2020

2019

in Himeji 2019

2019




2019

2019

https://ww.eng.u-hyogo.ac.jp/faculty/takagaki/index.html

(Suzuki Naoya)

(40422985)

(34419)




(Matsuda Keigo)

(50633880) (82706)
(Onishi Ryo)

(30414361) (12608)
(Komori Satoru)

(60127082) (34310)




