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UTCart
( 2)

53 / 39 ANSS (2021/7/2)
: 3C05 ( CFD )

UTCart
• UTCart

• the University of Tokyo Cartesian-grid-based automatic 
flow solver

•
•

53 / 39 ANSS 2
, , , ANSS2021. , , ANSS2021.
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• Discrete Forcing 
• (Face Center, FC) 

•

• FC Image Point (IP) 
• IP 

53 / 39 ANSS 5

Image Point
Face Center

•
• 1 ( 1,2,3)

•

• ( 1)
• ( , ,…) 
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1 2

Wall

This document is provided by JAXA.



宇宙航空研究開発機構特別資料　JAXA-SP-21-009150

• MUSCL, 
• SLAU, Roe
• , 
• MFGS, LU-SGS 

TVD 

•

•

• METIS Flat MPI
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1
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•
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•
•
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•
→

•
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Face Center 

• coarse 3600
• Face Center 

→
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2
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•
•
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•
•
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•
• (
→
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3-3 

• 1 → 
• 2 (AMR) 

53 / 39 ANSS 19

AMR 

1.  Harada, Tamaki, Takahashi, and Imamura, AIAA J., 2017.
2. , , , , 2020.

•

•
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• 3
• 215 [K]
• 1,000
• 7.3E-03, 1.8E-03, 4.6E-05

• Re_dx~1, 1/4, 1/16 
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x
•

•
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x
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•
•

• “ ”
•
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CFD

53 / 39 ANSS 25

3

1,000

298.15 [K]

6, 10, 14, 18, 
22 [deg]

dx/D=0.005 
( )

dx/D=0.01
( )
2M

-

•

53 / 39 ANSS 26

0.1
20000

( =1)
12.5

( =1)
0.01 ( )

0.1( )
77,000

400,000

This document is provided by JAXA.



宇宙航空研究開発機構特別資料　JAXA-SP-21-009160

53 / 39 ANSS 27

0.2

1,000
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•

•

→ 
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UTCart

1 2 ( )
•

•

•

3 ( )
•

• → 
4 ( )

• CFD
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Appendix A

( )
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• 1,000
• Redx~1
• (IBM) (simplified cut-cell)
•
•
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* 1 CFD ,JAXA-SP-20-006. 
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• M∞=3.0, =1000
• ~1
• AMR
•
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• M∞=3.0, =1000
• ~1
• AMR
•
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*

* 1 CFD ,JAXA-SP-20-006. 

[K]
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-
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• Governing equation
Navier-Stokes

• Wall boundary condition

• Inviscid flux
SLAU + 3rd-order MUSCL

• Time integration
LU-SGS ( )

• Cfl condition
courant number = 5

• Flow condition
, , [K]

• Minimum cell size dx
0.01(Wedge), 0.005(Cylinder)

1

6, 10, 14, 18, 22 deg

( : )
• Type I
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( : )
• Type I

( : )
• Type III
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( : )
• Type IV Type V

( : )

•
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•

• 5
•
•

•
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Appendix C

-

ANSS2021 46

•
•
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Appendix D
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