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Statistics of submitted data
Organizations and number of submitted data(total 21 data)

National research institutes JAXA(9)
Aerospace industry: KHI(8)
Vender: Hexagon(1)
University: Univ. of Tokyo(3)

Grid
HLPW4 grid generated by MEGG3D: 7
HLPW4 gird generated by Pointwise: 2
HLPW4 grid generated by ANSA: 2
Custom grid: 7
TMR (FAMILY1): 3

Code
Unstructured solver(19)
Unstructured Cartesian solver(3)

Turbulence model
SA(21)

Initial condition
Cold start(17) Calculation from the uniform flow solution
Warm start(4) Calculation from the low angle of attack solution
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ID Name Organization Code Grid
(generated by)

Description of the grid Turbulence 
Model

Initial 
Condition

A1

Zauner Markus JAXA
FaSTAR
(Unstructured 
solver)

HLPW4(MEGG3D)

SA-noft2
Cold start

A2 SA-noft2-R-
QCR2000

A3 SA-noft2
Warm start

A4 SA-noft2-R-
QCR2000

B1

KHI
Cflow
(Unstructured 
solver)

HLPW4(MEGG3D)

SA-neg
Uniform 
flow

B2 HLPW4(Pointwise) Pointwise grid(1.3.C)

B3 HLPW4(ANSA) ANSA(101.C)

B4
Custom Orthogonal octree + Body-

Fitted layer grid
SA-neg

B5 SA-R-QCR

C1
JAXA

TAS
(Unstructured 
solver)

HLPW4(MEGG3D) SA-noft2-
R(Crot=1)

Uniform 
flow

C2 Low angle 
of attack

D1 Hexagon
scFLOW
(Unstructured 
solver)

Custom Polyhedral mesh generated 
by scFLOW SA-neg Uniform 

flow

E1

Univ. of Tokyo
UTCart
(Unstructured
Cartesian solver)

Custom

Hierarchical orthogonal 
grid(100M)

SA-noft2
+Wall function

Uniform 
flowE2 Hierarchical orthogonal 

grid(200M)

E3 Hierarchical orthogonal 
grid(400M)

Participants of Case 1

3

ID Name Organization Code Grid Description of the grid Turbulence 
Model

Initial 
Condition

B8 KHI
Cflow
(Unstructured 
solver)

TMR
(FAMILY1) SA-neg Uniform flow

C4
JAXA

TAS
(Unstructured 
solver)

TMR
(FAMILY1)

SA-noft2-R(Crot=1)
Uniform flow

C5 SA

ID Name Organization Code Grid
(generated by)

Description of the grid Turbulence 
Model

Initial 
Condition

B6
KHI

Cflow
(Unstructured 
solver)

HLPW4(ANSA) ANSA(101_43/40.C)
SA-neg Uniform flow

B7 Custom Orthogonal octree + Body-
Fitted layer grid

C3 JAXA
TAS
(Unstructured 
solver)

HLPW4(Pointwise)
Pointwise-Smoothed 
grid(2.2-Pointwise-Unstr-
PrismTet-V2_43/40)

SA-noft2-R(Crot=1) Low angle of 
attack

Participants of Cases 3 and 4

4

Case 3

Case 4
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Case 1 Steady computation

Conditions
3D CRM-HL flap angle 40 /37 (inboard/outboard)
M = 0.2, Re = 5.49 x 106 (Cref = 275.8inches), Tref = 521
AoA = 7.05, 17.05, 19.57, 21.47deg 

5

CL-Alpha Case 1

6

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

HLPW4
All Best-Practice Results

03_GMGW3_HLPW4_RANS.pdf, p.17
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CD-Alpha Case 1

7

HLPW4
All Best-Practice Results

03_GMGW3_HLPW4_RANS.pdf, p.17

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

Cm-Alpha Case 1

8

HLPW4
All Best-Practice Results

03_GMGW3_HLPW4_RANS.pdf, p.17

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3
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Surface Cf Contours Case 1, 7.05deg, Viewpoint 1

9

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-Custom

ID-Grid(generated by)

C2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

Surface Cf Contours Case 1, 17.05deg, Viewpoint 1

10

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)
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Surface Cf Contours Case 1, 19.57deg, Viewpoint 1

11

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

Surface Cf Contours Case 1, 21.47deg, Viewpoint 1

12

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)
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Surface Cf Contours Case 1, 7.05deg, Viewpoint 2

13

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

Surface Cf Contours Case 1, 17.05deg, Viewpoint 2

14

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)
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Surface Cf Contours Case 1, 19.57deg, Viewpoint 2

15

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

Surface Cf Contours Case 1, 21.47deg, Viewpoint 2

16

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)
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Surface Cf Contours Case 1, 7.05deg, Viewpoint 2

17

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

Surface Cf Contours Case 1, 17.05deg, Viewpoint 2

18

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)
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Surface Cf Contours Case 1, 19.57deg, Viewpoint 2

19

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

Surface Cf Contours Case 1, 21.47deg, Viewpoint 2

20

ID-Grid(generated by)

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)
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Surface Cf Contours Case 1, 7.05deg, Viewpoint 1

21

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-Custom

ID-Grid(generated by)

C2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=7.045deg

Surface Cf Contours Case 1, 7.05deg, Viewpoint 1

22

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-Custom

ID-Grid(generated by)

C2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=7.045deg
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Surface Cf Contours Case 1, 7.05deg, Viewpoint 2

23

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=7.045deg

Surface Cf Contours Case 1, 19.57deg, Viewpoint 1

24

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=19.572deg
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Surface Cf Contours Case 1, 19.57deg, Viewpoint 1

25

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=19.572deg

Surface Cf Contours Case 1, 19.57deg, Viewpoint 2

26

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

Two vortices

AoA=19.572deg
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Surface Cf Contours Case 1, 21.47deg, Viewpoint 1

27

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=21.466deg

Surface Cf Contours Case 1, 21.47deg, Viewpoint 1

28

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=21.466deg
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Surface Cf Contours Case 1, 21.47deg, Viewpoint 2

29

ID-Grid(generated by)

A1-HLPW4(MEGG3D) A2-HLPW4(MEGG3D)

A3-HLPW4(MEGG3D) A4-HLPW4(MEGG3D)

B3-HLPW4(ANSA) B4-Custom B5-Custom

C1-HLPW4(MEGG3D) E1-Custom E2-Custom E3-CustomC2-HLPW4(MEGG3D) D1-Custom

B1-HLPW4(MEGG3D) B2-HLPW4(Pointwise)

AoA=21.466deg

Surface Cp distribution
Case 1, 7.05deg

30

https://hiliftpw.larc.nasa.gov/Workshop4/DataForm.html

Section A B C

D

E

F

G
H

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3
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31

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

https://hiliftpw.larc.nasa.gov/Workshop4/DataForm.html

Section A B C

D

E

F

G
H

Surface Cp distribution
Case 1, 17.05deg

These Cp deviate from
the experimental values.

These Cp deviate from
the experimental values.

32

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

https://hiliftpw.larc.nasa.gov/Workshop4/DataForm.html

Section A B C

D

E

F

G
H

Surface Cp distribution
Case 1, 19.57deg

These Cp deviate from
the experimental values.

These Cp deviate from
the experimental values.
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33

A1

B2

B4

C1

B3

B5

Exp

A2
A3
A4
B1

C2
D1
E1
E2
E3

https://hiliftpw.larc.nasa.gov/Workshop4/DataForm.html

Section A B C

D

E

F

G
H

Surface Cp distribution
Case 1, 21.47deg

These Cp deviate from
the experimental values.

These Cp deviate from
the experimental values.

Case 3 Steady computation

Conditions
3D CRM-HL flap angle 43 /40 (inboard/outboard)
M = 0.2, Re = 5.49 x 106 (Cref = 275.8inches), Tref = 521
AoA = 7.05, 17.05deg 

34
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CL, CD, and Cm - Alpha Case 3

35

Exp
B6
B7
C3

36

Exp
B6
B7
C3

40/37 43/40 40/37 43/4040/37 43/40

HLPW4 03_GMGW3_HLPW4_RANS.pdf,p.13 - 15
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Surface Cf Contours Case 3, 7.05deg

37

B6-HLWP4(ANSA) B7-Custom C3-HLWP4(Pointwise)

ID-Grid(generated by)

B3-HLWP4(ANSA) B4-Custom C2-HLWP4(MEGG3D)

40 /37
(inboard/outboard)

43 /40
(inboard/outboard)

Surface Cf Contours Case 3, 7.05deg

38

B6-HLWP4(ANSA) B7-Custom C3-HLWP4(Pointwise)

ID-Grid(generated by)

B3-HLWP4(ANSA) B4-Custom C2-HLWP4(MEGG3D)

40 /37
(inboard/outboard)

43 /40
(inboard/outboard)
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Surface Cf Contours Case 3, 7.05deg

39

B6-HLWP4(ANSA) B7-Custom C3-HLWP4(Pointwise)

Exp
B6
B7
C3

ID-Grid(generated by)

Surface Cf Contours Case 3, 17.05deg

40

B6-HLWP4(ANSA) B7-Custom C3-HLWP4(Pointwise)

Exp
B6
B7
C3

ID-Grid(generated by)
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Surface Cp distribution Case 3, 7.05deg

41

https://hiliftpw.larc.nasa.gov/Workshop4/DataForm.html

Section A B C

D

E

F

G
H

Exp
(40/37)

B6
B7
C3

Exp
(43/40)

Exp
B6
B7
C3

Surface Cp distribution Case 3, 17.05deg

42

https://hiliftpw.larc.nasa.gov/Workshop4/DataForm.html

Section A B C

D

E

F

G
H

Exp
(40/37)

B6
B7
C3

Exp
(43/40)

Exp
B6
B7
C3
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Case 4 Steady computation

Conditions
M = 0.2, Re = 5.00 x 106 (Cref = 1), Tref = 272.1
AoA = 16.0deg 

43

Grid Level N
L1 (coarsest) 173958
L2 294161
L3 508099
L4 930671
L5 1679982
L6 3227904
L7 (finest) 5980721
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ID Name Organization Code Grid Turbulence 
Model

Initial Condition

A5 Zauner Markus JAXA
FaSTAR
(Unstructured 
solver)

TMR (FAMILY1) SA-noft2

Uniform flow
L7

A6 Zauner Markus JAXA
FaSTAR
(Unstructured 
solver)

TMR (FAMILY1) SA-noft2

Uniform flow
(L7

)

B8 KHI
Cflow
(Unstructured 
solver)

TMR (FAMILY1) SA-neg Uniform flow

C4
JAXA

TAS
(Unstructured 
solver)

TMR (FAMILY1)

SA-noft2-
R(Crot=1)

Uniform flow
C5 SA

Turbulence Modeling Resource

A5 A6
L1 L6

L7

B8
C4
C5

A5
A6

F1
F2
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APC-8
Summary of APC-8 follow-up
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Case 1 Steady computation

Conditions
3D CRM-HL flap angle 40 /37 (inboard/outboard)
M = 0.2, Re = 5.49 x 106 (Cref = 275.8inches), Tref = 521
AoA = 7.05, 17.05, 19.57, 21.47deg 
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Green lines are contour lines at Cfx=0 in the figures.
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