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APC-7 :1A16

Cflow NASA CRM
[ 1]

Prediction of Low-speed, High-angle-of-attack Separated Flows 
for the NASA-CRM Cruise Configuration using Cflow

21KT009601
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Outcome of APC-6

 

Effect of grid

M=0.168
Re=1.06 106

Why underpredict?

APC-7

Massive separation
on main wing

Grid Comparison
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BOXFUN
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HexaGrid
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12.6M cells 24.8M cellsAPC-7
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Numerical Method

  



 

  

Cflow
�Airframe Noise Prediction Using Navier-Stokes Code with Cartesian and Boundary-fitted 

Layer Meshes,� 

�Summary of First Aerodynamics Prediction 
Challenge (APC-I),� 

�TAS Code, FaSTAR and Cflow Results for the 
Sixth Drag Prediction Workshop,�

�Japan Aerospace Exploration Agency�s and Kawasaki Heavy Industries� Contribution 
to the Third High Lift Prediction Workshop,�

Focus of APC-7 (1)
Effect of turbulence model

M=0.168
Re=1.06 106
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CL increase
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predict
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Focus of APC-7 (2)
Effect of time integration

M=0.168
Re=1.06 106

Low AoA (~9.01deg) High AoA (11.05deg~)

Local time Global time

Local time

Global time

step step

CL CL

AoA=9.01deg AoA=12.06deg



underpredict

Focus of APC-7 (3)
Effect of initial condition

M=0.168
Re=1.06 106

step step

CL CD
CL history CD history

Impulsive
(local)

Lower AoA
(local)

Lower AoA
(global)

Impulsive
(global)

AoA=11.05degAoA=11.05deg
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Summary

Lessons Learned: not improved�
Effect of turbulence model (SA-noft2 vs SA-neg):

Effect of time integration (Local vs Global time step):

Effect of initial condition (Impulsive vs Lower AoA):

�best practices� 
CRM-HL 2C09

This document is provided by JAXA.
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Motivation

Practical use
Validation
Facilitation

KHI new wind tunnel
(low-speed, low-noise)

CRM model
(1.9m span)

KHI in-house CFD tool �Cflow�
(highly complicated geometry,

unsteady, large-scale)

This document is provided by JAXA.
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Cflow

�Cflow�

Cflow

Cflow

This document is provided by JAXA.
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Cflow

Cartesian Grid Non-orthogonal Grid
Cflow

This document is provided by JAXA.
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This document is provided by JAXA.
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This document is provided by JAXA.




