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 Abstract 

Represented by the multiple rotor type UAV (Unmanned Aerial Vehicle), or so-called drone, the flying 
robot has been applied to disaster relief and other operations. However, the wind and gust resistence of 
this type of drone need to be further improved. Especially in the observation and survey of existing 
infrastructures, buidings and bridges, the drones are often required to fly near walls. The flowfields 
around the drones are significantly changed with walls nearby and highly depend on the distance between 
the drone and the walls. It is considered very effective to incorporate the wall influence on the flight 
performance into the flying control rules. 

This research is carried out as a part of the Tough Robotics Challenge funded by the ImPACT Program 
of Council for Science, Technology and Innovation (Cabinet Office, Government of Japan). The 
influence of an upper wall and a side wall on the aerodynamics of the multiple rotors is investigated 
through CFD simulations. Also the flight performance of a drone inside narrow tunnels is under studies. 

 
https://www.jst.go.jp/impact/en/program/07.html 

 

 Reasons for using of JSS2 

Numerical simulations of multiple rotors are carried out using a CFD code, rFlow3D, developed at 
JAXA. The rotor blades are modeled with high fidelity. A large amount of flight conditions must be 
considered and each takes a long time of CPU hours. JSS2 supercomputer is a prerequisite of this kind 
of research. 

 
  

CFD Analysis of a Multiple Rotor UAV near Walls 
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 Achievements of the Year 

A hexa-rotor drone hovering near an upper wall (ceiling) and a side wall is numerically simulated. When 
the distance between the drone and the wall because shorter than 1.5 times of the rotor diameter, the 
aerodynamic forces generated by the rotors changes remarkably.  The flight performance of a drone 
flying inside narrow tunnels is also investigated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 Changes of the flowfields around a hexa-rotor drone due to distance changes 
between the drone and a side wall 
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 Usage of JSS2 

 Computational Information 
 
 
 

 
 
 
 Resources Used 

Fraction of Usage in Total Resources*1 (%): 0.22 
 

Details 
Computing Resources 

System Name Amount of Core Time (core x hours) Fraction of Usage*2 (%) 
SORA-MA 570,860.89 0.08 
SORA-PP 232,987.32 2.92 
SORA-LM 0.00 0.00 
SORA-TPP 0.00 0.00 

 
File System Resources 

File System Name Storage assigned(GiB) Fraction of Usage*2 (%) 
/home 060.80 0.04 
/data 3,662.11 0.07 
/ltmp 488.28 0.04 

 
Archiver Resources 

Archiver System Name Storage used(TiB) Fraction of Usage*2 (%) 
J-SPACE 0.00 0.00 

 
*1 Fraction of Usage in Total Resources: Weighted average of three resource types (computing, file system, 

and archiver) 
*2 Fraction of Usage: Percentage of usage relative to each resource used in one year

Parallelization Methods N/A 
Thread Parallelization Methods OpenMP 
Number of Processes 1 
Elapsed Time per Case 720.00 hours 
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