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“I find Ansys Fluent simulation a useful tool for solving my research 
questions. For us basic morphologists, learning a programming 
language is a hurdle — even more so for CFD simulations. I think Fluent 
software is very easy to use for beginners because it is not text based, 
but rather graphic based, which is easy to understand. I am impressed 
to be able to see the invisible phenomenon of flow by using Fluent 
software, which has greatly broadened my research horizons.”  

— Taro Okamura 
Graduate Student / Graduate School of Environmental Studies at 
Nagoya University
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CASE STUDY

/ Marine Biology Researchers Use CFD to Examine Cetacean Fin Function

Using computational fluid dynamics (CFD), graduate student taro Okamura of the Graduate School of 
Environmental Studies at Nagoya University is leading research on the evolutionary process of how and why 
cetaceans acquired their fin shape. 

Under the supervision of Nagoya professor Ken Yoda, Ph.D., and with access to Ansys Fluent® fluid 
simulation software through the Ansys Academic Program, Okamura uses CFD to understand how the 
diversity of cetacean fin morphology — their form, position, and 
size — relates to hydrodynamics.

/ Challenges
Cetaceans acquired three types of fins during the process of aquatic adaptation: 
pectoral fins, which are commonly called flippers, the dorsal fin, and the caudal 
fin (also called the tail fin or fluke). Although the dorsal fin has no joints and 
cannot move by itself, studies consistently recognize it as a posture stabilizer. 
However, the morphology of the dorsal fin varies significantly among species, 
prompting Okamura to ask: Does the dorsal fin perform the same stabilizer 
function in all cetaceans? 

Traditional morphology research involves measuring and comparing animal 
shapes. However, fin morphology involves substantial diversity, including 
differences in fin shape among cetacean species and the functionality of those 
shapes in a fluid environment. Simulation helps researchers visualize and analyze 
diverse flow phenomena, but CFD can be challenging for non-simulation experts. 

/ Technology Used
• Ansys Fluent fluid simulation software

/ Engineering Solutions

Okamura finds Fluent software easy to use for beginners because it is graphic 
based rather than text based. this enables him to analyze and model shape 
functionality and compare different fin shapes from varying cetaceans. In 
addition, he can analyze extreme models that do not exist in nature, which 
provides deeper insight into shape differences.

/ Benefits
• CFD simulation helps illustrate the fluid phenomena surrounding different fins

and, in turn, provides a better understanding of fin purpose and shape function.
• Fluent software’s meshing capabilities help convert complex models into clean

mesh.
• Fluent’s parallel computation function reduces computation time.
• Fluent software enables Okamura and the team to analyze and model shape

functionality and compare different fin shapes from varying cetaceans.
• CFD simulation empowers Okamura and the team to create and analyze models

that do not exist in nature, giving them more insight into shape variations.

Marine biology researchers from the Nagoya 
University in Japan are using Ansys Fluent 
fluid simulation to understand fin funtion 

in dolphins and whales.

This diagram depicts the fins found on most 
cetaceans, including dolphins and whales.

Okamura simulates a dolphin in Ansys Fluent 
software to analyze the velocity flow around 

the mammal’s fins.  

http://www.ansys.com
https://www.ansys.com/products/fluids/ansys-fluent
https://www.ansys.com/products/fluids/ansys-fluent
https://www.ansys.com/academic
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When visionary companies need to know how their world-changing ideas will perform, 
they close the gap between design and reality with Ansys simulation. For more than 50 
years, Ansys software has enabled innovators across industries to push boundaries by 
using the predictive power of simulation. From sustainable transportation to advanced 
semiconductors, from satellite systems to life-saving medical devices, the next great 
leaps in human advancement will be powered by Ansys.

Ansys and any and all ANSYS, Inc. brand, product, service and feature names, logos and 
slogans are registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the 
United States or other countries. All other brand, product, service and feature names or 
trademarks are the property of their respective owners.

Visit www.ansys.com for more information.

©2024 ANSYS, Inc. All rights reserved.

	/ University Description

Nagoya University is a national research university located in Nagoya, Japan, with history dating back to 1871. The Nagoya University 
Graduate School of Environmental Studies was established in 2001, providing the first interdisciplinary postgraduate course program 
for environmental studies and education in Japan by integrating various disciplines ranging from natural sciences to engineering and 
social sciences.
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