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Organizations and number of submitted data(total 23 data)
— National research institutes: JAXA(11)
— Universities: Univ. of Tokyo(6), YNU(3), Iwate Univ.(1)
— Aerospace industries: KHI(2)

Grids
— JAXA:5
— Customs:5

Code
— Unstructured solver(16)

— Cartesian solver(7)
Turbulence models
— Steady: SA(7), SST(3)
— Unsteady: SA(8), SST(3), ILES(2)
Initial conditions
— Steady: Uniform flow(10)
— Unsteady: Uniform flow(4), Restart from the steady-state solution(8), Mapping(1)
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Cross section grid R
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. WANE
Casel:Steady computation REC,
* Aims

— Understand the prediction accuracy of aerodynamic performance such as
CL, CD, Cm at low speeds and separation characteristics (beginning of
separation, separated area).

— Understand the dependency of turbulence model, grid.

e Conditions
— M=0.168, Re_ = 1.06 x 106, T.~310K
— AoA=-3.22,-0.67,2.89,5.95, 9.01, 10.03, 11.05, 12.06, 13.08, 14.08,
18.08deg

12
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Surface streamline(11.05deg) &

The flow tends to CL-Alpha
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Surface streamline(13.08deg) MEs.
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YANE
Wake interference with tail (11.05deg, Section YB) e,
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The attached cases are close to the experiment
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The separated cases are close to the experiment
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Surface Cp distribution (Tail, Section HB-HC) R
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Surface Cp distribution (Tail, Section HB-HC) R

T =095 HC
n=1.000 _ n=08 HB
JAXAL60% R —ILET L
:460.86(mm] n=06
MACR THRERTIL

:1.5229

sectionHB(a=13.08)

x/c
-0.1 0 0.1 0.2 03 04 0.5 0.6 0.7 0.8 0.9 1 13
-2.5
2
-15
1 -r--- Separated
S . " '
o 1 1
-0.5
=
0 o e — "*“’*!m"——
E ————
0.5
1 1
X ]
| ]
i !

The separated cases are close to the experiment

CL - Alpha
12 T
I
1 ! T 3!
e
O _—a —_— Al
08 —
. / —
0. / Al
. —_ s
0.4
€ B1
— B2
0.2 1/ — 1
— o
0 — D1
/ —=
0.2
-0.4

5 0 5 10 15 20
a[deg]

sectionHC(a=13.08)
x/c

-0.1 0 01 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1 11

Cp
o

43

Vari
Surface Cp distribution (Tail, Section HB-HC) "8

T n=095 HE
n=1.000 _ n=08 HB
JAXAL60% R —ILET L
:460.86[mm] n=06
MACR THRRTTIL
11,5229

sectionHB(a=18.08)

-0.1 0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1 11

N
N
—

R\
W\

]
0.5 i
Sk “  —
\\
0
—
05

CL - Alpha
12 T
I
1 i > = s a
|
Yy . —_ Al
08 —_—
. 7 1+ —
0. / 1 A4
— a5
5 0.4
<0 - B1
—_— B2
0.2 / e
—_—
o [ ft =2
4 —= &
0.2
-0.4
-5 0 5 10 15 20
aldeg]

sectionHC(a=18.08)

x/c
01 ©0 01 02 03 04 05 06 07 08 09 1 11
5
&
3
o
&2
1
- S S
0 I 1
T | i
I 1
1 ]

44

This document is provided by JAXA.



Case2: Unsteady computation

Seventh Aerodynamics Prediction Challenge (APC-7)

125

VN
RBEC,

Aims

— Understand the prediction accuracy of unsteady computation by
comparing the unsteady computation with the steady computation.

— Understand the dependency of turbulence model, grid, time step.

Conditions

— M=0.168, Re. = 1.06 x 10°, T,=310K

— AoA=11.05,

ref™

13.08deg
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WANE
Summary RS

The stall prediction is affected by the grid type (hexahedral/mixed-
element unstructured grid, structured grid) and the boundary
treatment (body-fitted grid, immersed boundary).

The SST model predicts the stall at lower angle of attack than the SA
model for various grids.

The prediction of mild and partial separation that appears at 11deg
is very challenging. The prediction of large separation at 13deg is
improved by using the unsteady simulation. The variation of the
predicted lift is reduced as compared with APC-6.

The wake is diffused for the mixed-element grid that is relatively
coarse between the main wing and the tail. However, for the other
grids, the effect of the grid resolution on the wake profile is not
clear since the wake profile is largely affected by the main wing
separation.

The rich PIV data enabled the detailed validation of three-
dimensional separated flow. 78
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