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Compendium of Results
Flow Analysis Around ONERA Model M5 Configuration

by
Jiro NAKAMICHI
National Aerospace Laboratory

ABSTRACT

Compendium of results of 3D problem; flov analysis around ONERA M5 configuration is given. All of the
submitted computation results were shown on the respective figures to see the differences between the
computed results and experimental data. In Problem A; flow analysis vith freestream condition of Mach
number, 0. 84, @ =-1°, Reynolds number, I1x10®* with free transition condition and Problem B: flow analysis
vith freestream condition of Mach number, 0. 84, a =-1°,Reynolds number, 6x107 with fully turbulent
conditions, the pressure distributions and Cp contours on the lifting surface and the fuselage were
compared. Experimental data with Reynolds number 1x10* were also shown. In Problem A, the computed
transition lines of the main wing surface were compared. in Problem C; computation of aerodynamic
characteristics of the Model aircraft, the C.~a,C.-Co and C.-Cx curves were shown in comparison with
experimental data.

The factors leading to the present results vere discussed and necessary future improvement were also
discussed.
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ONERA-M5
NAME | T.KISHINOTO

3D-AB4-MAIN WING-UPPER

ID 3D—-2
CASE A |FORM

Meo 0. 84 RE 1. OE+6
a —1. 00
ONERA-M5
1D 3D-3 NAME | Y. TAKAKURA
CASE A |FORM | 3D-AB4-MAIN WING-UPPER
Mo 0. 84 RE 1. 0E+6
a —1. 00
ONERA-M5
1D 3D—4 NAME | S.TAKANASHI
CASE A |FORM | 3D-AB4-MAIN WING-UPPER
M 0. 84 RE 1. 0E+6
a -1. 00
ONERA-M5
ID 3D—-5 NAME | T.KAIDEN
CASE A |FORM | 3D-AB4-MAIN WING-UPPER
Mo 0. 84 RE 1. OE+6
a —1. 00

X. 3

FRIAOCpaI v OEBE-REA
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ONERA-M5
1D 3D-2 NAMEITmmmmw
CASE | A |FORM | 3D-AB4-MAIN WING-LOWER ===
Meo 0. 84 RE 1. 0E+6 /////;51—',
a -1. 00 —
ONERA-M5
ID 3D-3 NAME | Y. TAKAKURA

CASE A | FORM | 3D-AB4-MAIN WING-LOWER

Moo 0. 84 RE 1. 0E+6
a -1. 00

ONERA~-M5
ID 3D—-4 NAME | S.TAKANASHI

CASE A |FORM | 3D-AB4-MAIN WING-LOWER

Moo 0. 84 RE 1. 0E+86
a =1. 00

ONERA-M5
ID 3D—-5 NAME | T.KAIDEN

CASE A |FORM | 3D-AB4-MAIN WING-LOWER

1. 0E+6

Mo 0. 84 RE
a -1. 00

FRTFTHEOCpa v OLE-REA
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ONERA-M5
1D 3D-2  |NAME | T.KISHINTO
CASE | A |FORM | 3D-ABIL-MAIN WING-UPPER
Meo 0. 84 RE | 1. 0E+6
a ~1. 00

ONERA-MS
[D 3D-3  |NAME | Y.TAKAKURA
CASE | A |FORM | 35D-AII-MAIN WING-UPPER
Meo 0. 84 RE | 1. 0E+6

a -1. 00

ONERA-MS
1D 3D-4  |NAME | s.TAKANASHI
CASE | A |FORM | 3-ALI-MAIN WING-UPPER
| M 0. 84 RE | 1. 0E+6
o ~1. 00

ONERA-MS5
1D 3D-5 |NAME | T.IAIDEN
CASE | A |FORM | 5D-ALI-MAIN WING-UPPER
Moo 0. 84 RE | 1. 0E+6

a -1. 00
B, 5 ITRLEOEBBAOLE-BHEA
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ONERA-MS5
1D 3D-2 NAME | T.KISHINOTO
CASE| A |FORM | 3D-ALL-MAIN WING-LOVER
" Moo 0. 84 RE | 1. OE+6
' a -1.00
ONERA-M5
"D 3D-3 NAME | Y. TAKAKURA
CASE | A |FORM | SD-AUI-MAIN WING-LOWER
| Moo 0. 84 RE 1. OE+6
@ ~1. 00
ONERA-M5
1D 3D-4 NAME | S TAKANASHI
(CASE | A |FORM | SD-ALI-NAIK WING-LOVER
| Mo 0. 84 RE 1. 0E+6
| i
| a | -1. 00
ONERA-M5
1D | 3D-5 |NAME | T.KAIDEN
|CASE | A |FORM | 30-A1I-MAIN WING-LOWER
Mo | 0. 84 RE | 1. 0E+6
e | -1.00

X.

6 IRTHOBBROLE-ZREA
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ONERA-MS ONERA-MS
1D 3D-2 NAME | T.KISHINOTO 1D 3D-2 NAME | T.KISHINOTO
CASE | A |FORM | 3D-ABA-H-TAIL-UPPER CASE | A |FORM | 3D-AB-H-TAIL-LOWER
Mo 0. 84 RE 1. 0E+6 Mo 0. 84 RE | 1. 0E+6
a -1, 00 a ~1. 00

ONERA-MS5 ONERA-MS
ID 3D~3 NAME | Y. TAKAKURA 1D 3D-3 NAME | Y.TAKAKURA
CASE | A |FORM | 3D-AB4-H-TAIL-UPPER CASE | A |FORM | 30-AB4-H-TAIL-LOVER
Meo 0. 84 RE 1. 0E+6 Me 0. 84 RE 1. 0E+6

a -1.00 ’ a -1. 00

ONERA-MS ONERA-MS5
1D 3D-4 NAME | S. TAKANASHI 1D 3D-4 NAME | S.TAKANASHI
CASE | A |FORM | 3D-AB4-H-TAIL-UPPER CASE | A |FORM | 3D-AB{-H#-TAIL-LOVER
M 0. 84 RE | 1. 0E+6 Meo 0. 84 RE | 1. 0E+6
a -1.00 a -1. 00

ONERA-MS ONERA-M5

1D 3D-5 NAME | T.KAIDEN 1D 3D-5 NAME | T.XAIDEN

CASE | A |FORM | 3D-AB4-H-TAIL-UPPER CASE AlFORM 3D-AB4-H-TAIL-LOWER
Moo 0. 84 RE | 1. 0E+6 | Moo 0.84 | RE | 1. 0E+6
a -1.00 | a -1.00 |
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ONERA-MS5

1D 3D-3 NAME | Y.TAKAKURA
CASE| A |FORM | s0-aB-v-aLL

Mo 0. 84 RE | 1. 0E+6
a -1. 00

96
ONERA-M5
D 3D-2 NAME | T.XIsENOTO
CASE| A |FORM | SD-AB-V-TAIL
Moo 0. 84 RE | 1. 0E+6
a —-1. 00
//
y:
&7
ONERA-MS5
| 1D 3D-4 NAME | 5. TAKANASEI
[CASE | A |FORM | 3D-ABA-V-TAIL
IMw 0. 84 RE 1. 0E+6
| a ~1. 00

ONERA-M5
1D 3D-5 NAME | T.IAIDEN |
CASE| A |FORM | sp-aB-v-TaiL |
Moo 0. 84 RE | 1. 0E+6
a -1. 00

EHERRCpIvIOHLBR-REA
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ONERA-M5
1D 3D-2 NAME | T.KISHINOTO
CASE | A |FORM | 3D-ABS-BODY
Mo 0. 84 RE | 1. 0E+6
a ~1. 00

ONERA-M5

1D 3D-3  |NAME | Y. TAKAKURA

CASE A {FORM | 3D-AB5-BODY

Moo 0. 84 RE 1. 0E+6

a -1. 00

ONERA-M5
1D 3D—-4 NAME ] S. TAKANASH!
CASE A |FORM | 3D-ABS-BODY
Mo 0. 84 RE 1. 0OE+6
a —-1. 00

,’ Y

N 7 (€ (Sl

ONERA-M5
ID 3Db-5 NAME | T.KAIDEN
CASE A |FORM | 3D-ABS-BODY
Mo 0. 84 RE 1. 0E+6
a -1. 00

XK. 9

BEPEoCpa v OLBE-REA

Thic dociiment i nrovided hv TAXA
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% 4 <S#¥ CL. CDBETFSCM ZJ/HE A
3D-2 3D-3 xT 3D-4 3D-5
cL 0.2725E 00 | 0.2668E 00 | 0.2908E-00 | 0.2256E-00
CM 0.1699E 00 | 0.8216E-01 | 0.8306E-01 | 0. 4659E-01
ch 0.2938E-01 | 0.2709E-01 | 0.2927E-01 | 0.3229E-01
(F) 0.1021E-01 | 0.1291E-01 | 0. 1450E-01 | 0.1226E-01
P 0.1917E-01 | 0.1418E-01 | 0. 1477E-01 | 0. 2003E-01
£ 5 BREEFEFFDOCA FE A
D d IR Rk HHER KERR
() 0.4582E-02 | ©0.3702E-02 | 0.8591E-03 | 0.1062E-02
3D—2 | (p) 0.1597E-01 | 0.2689E-02 | 0.9670E-03 | -0. 4481E-03
Cd 0.2055E-01 | 0.6392E-02 | 0.1826E-02 | 0.6134E-03
() 0.4787E-02 | 0.6292E-02 | 0.8485E-03 | 0. 9868E-03
3D—3 (p) 0.1187E-01 | 0.6047E-02 | -0.3225E-03 | -0. 3412E-02
Cd 0.1665E-01 | 0.1234E-01 | 0.5260E-03 | -0. 2426E-02
() 0.5171E-02 | 0.7346E-02 | 0.9777E-03 | 0. 1006E-02
3D—4 (p) 0.1262E-01 | 0.6321E-02 | -0.1315E-02 | -0. 2857E-02
Cd 0.1778E-01 | 0. 1367E-01 | -0.3377E-03 | -0. 1851E-02
(f) 0.4870E-02 | 0.5400E-02 | 0.9400E-03 | 0. 1050E-02
3D—-5 | (p) 0.1142E-01 | 0.5190E-02 | 0.1470E-02 | 0. 1950E-02
Cd 0.1629E-01 | 0.1059E-01 | 0.2410e-02 | 0.3000E-02
# 6 BIRFZITFOCl. CmE X TFCA BE A
| 20~30% 30~40% 40~50% | 50~60% 60~170% 10~80% 80~90% 90~100%
Cl 0.328TE+00 | 0.3259E+00 | ©.3779E400 | 0.2876E+00 | 0. 4254E+00 | 0. 4490E+00 | 0.3391E+00 | 0.2741E+00
[ Ca 0.9251E-02 | 0.2848E-01 | 0.4277E-01 | 0. 4826E-01 | 0.7406E-01 | 0.7336E-01 | 0.7751E-01 |-0. 1411E-01
i 3D-2| d 0.3339E-01 | 0.2567E-01 | 0.2360E-01 | 0. 1783E-01 | 0.1924E-01 | 0.1779E-01 | 0. 1352E-01 | 0. 1766E-0%
i () 0.5108E-02 | 0.5322E-02 | 0.5677E-02 | 0.5604E-02 | 0.5996E-02 | 0.6041E-02 | 0.5860E-02 | 0. 4954E-02
; (p) 0.2828E-01 | 0.2035E-01 | 0.1792E-01 | 0.1223E-01 | ©.1324E-01 | O.1175E-01 | 0.7665E-02 | ©.1271E-01
: Cl 0. 1699E+00 | 0.3329E-01 | C.1524E+00 | 0.4784E-01 | 0.1241E+00 | 0.4897E-01 | 0.4614E-01 | 0. 2523E-01
@ Cn 0.5417E-02 | 0.7025E-02 | 0.7934E-02 | 0.6356E-02 | 0.6004E-02 | 0.4078E-02 | 0.3022E-02 | 0.9559E-03
| 3D—3| « 0.7575E-02 | 0.3873E-02 | 0.7968E-02 | 0.2183E-02 | 0.6389E-02 | 0.1464E-02 | 0. 1078E-02 |-0. 5409E-03
| (f) ' 0.1518E-02 | ©.1417E-02 | 0.1248E-02 | 0.1058E-02 | 0.9462E-03 | 0.6978E-03 | 0.6128E-03 | 0.5781E-03
: (p) | 0.6057E-02 | 0.2456E-02 | 0.6720E-02 | 0.1125E-02 | 0.5442E~02 | 0.7665E-03 | 0. 4648E-03 |-0. 1119E-02
| Cl | 0.3787E-01 | 0.3783E-01 | 0.3733E-01 | 0.3603E-0L |0.3430E-01 |0.3091E-01 |0.2502E-01 |0.1527E-01
4 Ca 0. 3004E-02 | 0.5834E-02 | 0.5580E-02 | 0.6815E-02 |0.7903E-02 10.6956E-02 |0.7069E-02 |0.5427E-02
' 3D—4] Cd 0. 3848E-02 | 0.2770E-02 | 0.2084E-02 | 0.1624E-02 |0.1261E-02 |0. 1013E-02 |0.6975E-03 10. 2463E-04
| () 0.8462E-03 | 0.7511E-03 | 0.6646E-03 | 0. 5858E-03 |0.S055E-08 |0.4092E-03 [0.3296E-03 |0.2753E-03
| (p) 0. 3002E-02 | ©.2018E-02 | 0.1420E-02 | 0.1038E-02 |0.7554E-03 |0.6039E-03 {0.3679E-03 {-0.2489E-03
cl 0.3159E-01 | 0.3118E-01 | 0.3066E-01 | 0.2934E-01 |0.2833E-01 |0.2561E-01 |0.2154E-01 |[0. 1581E-01
1 Cn 0.2178E-02 | 0.3188E-02 | 0.3456E-02 | 0. 324SE-02 }0.2983E-02 |0.2559E-02 |0.2052E-02 |0.1378E-02
1 3D-5| Cd 0. 3550E-02 | 0.2495E-02 | 0.1869E-0Z | 0.1528E-02 |0.1295E-02 |0.1075E-02 |0.8159E-03 |[0. 6249E-03
| €3] 0.8280E-03 | 0.7041E-03 | 0.6079E-02 | 0.5836E-03 |0. 5412E-03 |0.4739E-03 |0.4013E-03 {0.4601E-03
| {p) 0.2721E-02 | 0.1791E-02 | 0.1261E-02 | 0.9449E-03 |0. 7S40E-03 |0.6010E-03 |0.4145E-03 |O0. 1647E-03
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A UG TR RCRSVIE S DA/ BN 3¢

30-1 CRSE B
ONERAR M-S S1

157

30-3 CASE B
ONERR M-S S|

.6,

30-4 CRASE B
ONERR M-5 S1

5P

30-5 CASE B
ONERR M-S S1

3D-1 CASE B
ONERAR M-5 S2

o8

3D0-3 CASE B
ONERA M-5 S2

5,

30-4 CASE B
ONERA M-5 52

30-5 CASE 8
ONERAR M-5 S2

6P

30-1 CASE B
ONERAR M-5 S3

1.6

30-3 CASE B
ONERA M-5 S3

3D0-4 CRSE B
ONERR M-5 S3

.5,

3D-5 CASE B
ONERA M-5 S3

80

30-1 CASE B
ONERA M-5 S'4

L1640

3D-3 CASE B
ONERAR M-5 S'4

30-4 CRSE B
ONERR M-5 S'4

69

3D-5 CRSE B
ONERA M-5 S'4
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.SWCP

30-1 CASE B
ONERR M-5 S'S

.5 P

30-3 CRSE B
ONERA M-5 S°S

-4
G 3D-4 CRSE B

ONERR M-5 S°'S5

.60

3D0-5S CASE B
ONERA M-5 S°S

1.24 1.24 1.29 1.24
1.6~ |.6~ 1.6~ 1.6~

& 30-1 CASE B 30-3 CASE B & 30-4 CASE 8 & 30-5 CRSE B
-1.8 ONERR M-S H1 -1-567F ONERR M-5 H1 ~1-591" ONERAR M-5 H! ~1.597 GNERR M-5 H!

1. 24 1.2+ 1.24 1,24
1.6~ .67 1.6- 1.6-
. 30-1 CASE B o 30-3 CASE B & 30-4 CASE B & 30-5 CASE B
"B ONERRA M-5 H2 -1-677 QNERA M-S H2 "1-617 ONERA M-S H2 ~1.61™ GNERA M-5 H2

~1.2
-0.84

e G b0 A L e

i 1 1 A 1 ) R S 1 l_llX/c

ONERA M-S H3

ONERA M-S H3

GNERAR M-5 H3

0.84
1.2 1.24 i.24 1.2
‘I.SJ 1.67 1.6 1.8-
30-! CASE B 30-3 CRASE B 30-4 CASE B 30-5 CASE B8
1.6 1.6, 1,697 L1540

ONERR M-S H3

.24 l.24 1.2 1.2
1.64 1.6- 1.6 1.6-
K. 10 EhaHokk&k-BEB (&)
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& 30-1 CASE B ¢ 30-3 CRSE B & 30-4 CASE B & 30-5 CASE B
-1-69% ONERR M-5 V1 ~1-69" ONERR M-5 V1 -1-69" ONERA M-5 V1 -1.69" @gNERA M-5 VI
-1.24 -1.21 -1.21 -1.24
-0. 8 -0.84 -0. 8- -0. 84

[E Ch'
o e
0.44 0.4+ 0. 44 0.4+
0. 84 0. 84 0.8 0.861
t.2 1.24 1.24 1.24
1.6- 1.6~ 1.6- 1.6~

¢ 30-1 CASE B & 30-3 CASE B . 30-4 CASE B & 3D0-5 CRSE B
-1.E97 ONERR M-5 V2 -1.617 pNERA M-S V2 -1.69" ONERA M-S V2 -1.697 @NERA M-5 V2
-1.24 -1.24 -1.24 -1.21
-0.84 Q.8+ -0.84 -0. 8

0.84 0.8+ 0.8 0.8

1.24 1.2 1.21 1.24

1.6~ 1.6~ 1.6- 1.6~

3D-1 CASE B 3D-3 CASE B 30-4 CASE B 30-5 CASE B

-1.69% ongRa M-5 BoDYT [-67F OnERA M-5 BODY [1-61° ONERA M-5 BODY ['-61° ONERR M-5 BODY
121 UPPER .2 UPPER ,.»] UPPER .,..] UPPER

-0.84 -0.84 -0.8 -0.84

T ™ 1F0.44 . ™ -0 44 s ™ 0.4 Gt
0. 0-4gr~— 1L ——x/C | 0.04 X/C | 0.04 X/sC | 0.04g———"—— L x/(
0. 44 0.4 0. 44 0.4+

0.84 0.84 0.8 0.8+

1.24 1.24 1.2 1.24

1.87 1.84 1.6 1 sJ

30-1 CASE B 3D-3 CRSE B 3D-4 CRSE B 30-5 CASE B

-1.69% onERA M-S 8O0Y ['-51° ONERA M-S BODY [1-571F ONERA M-S BAOY ['-61% ONERA M-S BODY
;2] LOKER > LOWER | ,.»] LOKWER .2/ LOWER

-0.84 -0.84 -0. 8+ 0.8+

B Ce™ 0.4+ .. G FO.44 ™ 0.4+ .. [V
0.0 X/C | 0.04 1Xx/C | 0.04 X/7C | D.04g—————1 L Lx/(
0.4+ 0. 44 0. 44 0.44

0.8 0.8+ 0.81 0.8

1.24 .24 1.2 1.2

1.5 1.6 1.6- 1.6

K. 10 EhHHolkE-FEB (i)
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ONERA-M5
1D 3D-1 NAME | HiI
§
CASE | B |FORM | 3D-AB4-MAIN WING-UPPER a
Mo 0. 84 RE 6. 0E+7
a -1. 00
ONERA-MS5
| 1D 3D-3 NAME | Y. TAKAKURA
ECASE B |FORM | 3D-AB4-MAIN WING-UPPER
Mo 0. 84 RE 6. 0OE+7
a -1. 00
ONERA-M5
1D 3D-4 NAME | S.TAKANASHI
CASE | B T}ORM 3D-ABA-MAIN WING-UPPER |
{ Meo 0. 84 RE
a ;—1.00
ONERA-M5
| ID 3D-5 NAME | T.KAIDEN
{CASE B !FORM | 3D-AB4-MAIN WING-UPPER
| Moo 0. 84 RE 6. 0E+7
| a -1. 00
K. 11 FREEOCpavsohE-HEB
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103

ONERA-MS5
1D 3D—1 NAME | Fil
[CASE | B |FORM | SD-ABI-AIN WING-LOVER
Moo 0. 84 RE | 6. 0E+7
a ~1.00
ONERA-M5
1D 3D-3 NAME | Y. TAKAKURA
CASE ! B |FORM | 3D-AB{-MAIN WING-LOVER
Moo 0. 84 RE | 6. 0E+7
a -1, 00
ONERA-MS
ID 3D-4 NAME | 5. TAKANASHI
CASE | B |FORM | 3-ABA-MAIN WING-LOVER
Moo 0. 84 RE
a -1. 00
ONERA-M5
1D 3D-5 NAME | T.KAIDEN
CASE| B |FORM | SD-ABA-MAIN WING-LOWER
Moo 0. 84 RE
a ~1.00

X .

12 FERTHDCpavysolhh#i-—FHEB
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ONERA-MS
1D 3D-1  |NAME | Fl
CASE| B |FORM | 3D-ABH-I-TAIL-LOVER
Moo 0. 84 RE 6. OE+7
a | -1.00

ONERA-MS
1D 3D-1  |NAME | Fal
CASE | B |FORM | 30-ABE-H-TAIL-UPPER
M 0. 84 RE | 6. 0E+7
a -1. 00
ONERA-MS
1D 3D-3  |INAME | LIATMURA
CASE | B |FORM | ID-AB-B-TAIL-UPPER
Moo 0. 84 RE | 6. 0E+7
a -1.00
ONERA-MS
1D aD-4  |NAME [ s tatusl
CASE| B |FORM | 30-AB4-B-TAIL-UPPER
M 0. 84 RE | 6. 0E+7
a -1. 00
fu—

ONERA-MS
1D 3p-3 NAME | ¥.TAAIVA
CASE| B |FORM | SD-ABI-E-TAIL-LOVER
Meo 0. 84 RE | 6. 0E+7
a -1. 00
ONERA-MS
1D 3D—4 NAME | stamusai
CASE | B [FORM | 30-ABI-B-TAIL-LOVER
Moo 0. 84 RE | 6. 0E+7
a -1, 00

X.

13 AKFRRLTECp

veohE-BEEB
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ONERA-M5 ONERA-M$H
1D 3D-1 NAME I FRl ID 3D-3 NAME | Y. TAKAKURA
CASE| B [FORM | -ast-v-maLL CASE | B |FORM | 3-AB-V-TALL
Mo 0. 84 RE 6. 0E+7 Mco 0. 84 RE 6. 0E+7
a -1. 00 a -1. 00

ONERA—-MS
1D 3D-4 NAME | S.TAKANASHI
CASE B |FORM | 3D-AB4-V-TAIL
Moo 0. 84 RE 6. OE+7
a -1. 00

K. 14

EHRRCpavs o - BEB
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ONERA-M5
1D 3D-1 NAME | Fil
CASE| B |FORM | 3D-ABS-BODY
Moo 0. 84 RE | 6. 0E+7
a -1. 00
. W s
£ | °
,\ ‘._.
ONERA-M5
1D 3D-3 NAME | Y. TAKAKURA
CASE| B |FORM | 3D-AB5-BODY
Moo 0. 84 RE | 6. 0E+7
a -1. 00

ONERA-M5

1D 3D-4 NAME | 5. TAKANASH]
CASE | B |FORM | 30-ABS-BoDY

Moo 0. 84 RE | 6. 0E+7
a 1. 00

ONERA-M5
1D 3D-5 NAME | T.XAIDEN
CASE B FORM | 3D-AB5-BODY
Moo 0. 84 RE 6. 0E+7
a -1. 00

K. 15 F&fMEGOCpavysoh&E-FHEB
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% 7 “=#$¢ CL. CD¥IB ELTSCM FE B
3D-1 3D-3 3D—4 3D-5
CL  |0.2540E 00 | 0.2633E 00 | 0.3067E-00 | 0.3200E-00
CM  [0.7300E-01 | 0.8116E-01 | 0.1044E-00 | ——
CD  |0.2930E-01 | 0.2579E-01 | 0.2341E-01 | 0.208%2-01
(F) 0. 108SE-01 | 0.9092E-02 | 0. 2880E-02
(P) 0. 1494E-01 | 0. 1432E-01 | 0. 1794E-01
% 8 I FFFOCA HE B
D cd ¥R | =[S FHER KRR
[ (f)
13D—1 {p
Cd 0.2090E-01 | 0.5700E-02 | 0.1400E-02 | 0. 1400E-02
(fg 0.4333E-02 | 0.4677E-02 | 0.8575E~03 | 0.9754E-03
3D—3 (p 0.1211E-61 | 0.6285E-02 | -0.1171E-03 | -0. 3346E-02
Cd 0.1644E-01 | 0.1087E~01 | 0.7505E-03 | -0.2371E-02
(f) 0.3444E-02 | 0.4381E-02 | 0.6207E~03 | 0.6469E-02
3D—4 (p) 0.1282E-01 | 0.6209E-02 | -0.1492E-02 | -0. 3223E-02
Cd 0.1626E-01 | 0.1059E-01 | -0.8708E-03 | -0. 2576E-D2
{f) 0.1219E-02 | 0.1662E-02
3D-5 (p) 0.1571E-01 | 0.2233E-02
Cd 0.1692E-01 | 0.3895E-02
# 9 BRIEFFZFFDOCL. CmFEs L TSCA 3% B
20~30%  |30~40% 7 40~50% 50~60% 60~70% 70~80% 80~90% J 90~100%
Cl 0.2550E-00 | 0.2730E-00 | 0.2990E-00 | 0.3260E-00 | 0.3510E-00 | 0.3710E-00 | 0.3830E-00 | 0.3660E-00
td 0.3590E-01 | 0.2670E-01 | 0.2110E~01 | 0.18TOE-01 | 0.1830E-01 | 0. 1860E-01 | 0. 1840E-01 | 0. 1380E-01
3D-1 Ca 0. 3000E-03 | 0.4000E-03 | 0.4000E-03 | 0.4000E-03 | 0.4000E-03 | 0.4000E-03 | 0.5000E-03 | 0. 4000E-03
(f)
() |
1
cl 0.1692E+00 | 0.3218E-01 | 0.1523E+00 | 0.4677E-01 | 0.1240E+00 | 0.4829E-01 | 0.4566E-01 | 0.2416E-01
Ce 0.5347E-02 | 0.6929E-02 | 0.7837E-02 | 0.6229E-02 | 0.5867E-02 | 0.3881E-02 | 0.2963E-02 | 0.9769E-03
3D-3 | ¢d 0.74156-02 | 0.3629E-02 | 0. 7885E-02 | 0.2120E-02 | 0.6467E-02 | 0.1561E-02 | 0.1249E-02 |-0. 5135E-03
(f) 0.1302E-02 | 0.1177E-02 | 0.1030E-02 | 0.9547E-03 | 0.8823E-03 | 0.7186E-03 | 0.6655E-03 | 0.5885E-03
(p) 0.6113E-02 | 0.2452E-02 | 0.5795E-02 | 0.1166E-02 | 0.5585E~02 | 0.8429E-03 | 0. 5840E-03 (-0. 1102E-02
C1 0.4087E-01 | 0.4063E-01 | 0.3990E-01 | 0.3838E-01 | 0.3642E-01 | 0.3273E-01 | 0.2658E-01 | 0. 1651E-01
Ca 0.2517E-02 | 0.5548E-02 | 0.5442E-02 | 0.6816E-02 | 0.7973E-02 | 0.7114E-0Z | 0.7308E-02 | 0.5686E-02
3D-4 | Cd 0.3603E-02 | 0.2547E-02 | 0.1892E-02 | 0.1455E-02 | 0.1108E-02 | 0.8752E-03 | 0.5622E~03 |-0. 9291E-04
(f) 0.5244E-03 | 0.4768E-03 | 0.4326E-03 | 0.3895E-03 | 0.3472E-03 | 0.2975E-03 | 0.2536E-03 | 0.2170E-03
(p) 0.3078E-02 { 0.2070E-02 | 0.1459E-02 | 0.1066E-02 | 0.7619E-03 | 0.5778E-03 | 0.3087E-03 {-0. 3100E-04
cl 0.3725E-01 | 0.3566E-01 | 0.3431E-01 | 0.3272E-01 | ©.3079E-01 | 0.2799E-01 |0.2350E-01 |0.1931E-01
Cm 0. 1065E-02 { 0.2027E-02 | 0.2997E-02 | 0.3533E-02 | 0.3324E-02 | 0.2983E-02 {0.2439E-02 0. 1561E-02
3D-5| Cd 0. 3640E-02 | 0.2469E-02 | 0.1752E-02 | 0.1301E-02 | 0.1000E-02 | 0.7351E-03 |0.3487E~03 |0.4118E-03
(f) 0.1916E-03 | 0.1663E-03 | 0.1439E-03 | 0.1248E-03 | 0.1086E-03 | 0.9361E-04 {0.8282E-04 |0.1259E-03
(p) 0. 3449E-02 | 0.2302E-02 | 0.1608E-02 | 0.1177E-02 | 0.8917E-03 | 0.6414E-03 |0.2659E-03 0. 2859E-03
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ONERA-MS5 ONERA-MS35 . ONERA-M5
1D 3D-3 NAME | Y. TAKAKURA 1D 3D~-4 NAME k S. TAKANASHI iD 3D-5 NAME | T.KAIDEN
CASE C |FORM 3D-CL CASE C |FORM 3D-C1 CL CASE C |FORM 3D-C1
0.3 »0'.3 g ; 0.3
b | /
0.2 0.2 0.2 © ’
1 I ' : v
0.1 S 0.1 0.1 o)
[ o [ " S S IS o U WS SO S SO N a4 1 | 1 I |
0.0 0-07 _§ Q -2 -1 0
-0.1 0.1 ’ ‘ ‘ -0.1- a
-4.0 -3.0 -2.0 -1.0 0.0 -4.0 -3.0 -2.0 -1.0 0.0
ALPHA
ALPHA
K. 16 ClL-aolh#&E-HFEC
ONERA-M5 ONERA-MS5
ID 3D-3 NAME|Y.TAKAKURA 1D 3D—4 NAME I S.‘TAKANASHI 1D 3D-5 NAME | T.KAIDEN
CASE c FORM 3D-C2 . |CASE C [FORM 3p-C2 CL CASE C {FORM 3D-C2
0.3 0.3 . — . ’
o i / v 0-37
0.2 0.2 7/ YO.2‘ . ©
o :
0.1 S 0.1 J 0.1 o
0.0 0.0 ! é 4 1 i ] ]
o : ; 0-07 6.61 0.0200.05 0,04 CD
-0.1 -0.1 ' ’ -0.1-
0.0! 0.02 0.03 0.04 0.01 . 0.02 0.03 0.04
: co
CD :
K. 17 CL-Chol&-—HEC
ONERA-M5 ONERA—Ms ONERA-MS
1D 3D—-3 NAMEIY.TAKAKURU ID 3D—-4 NAME‘S.TAKANASH] 1D 3D-5 NAME | T.KAIDEN
CASE C |FORM 3D-C3 CASE C |FORM 3D-C3 CL CASE C |FORM 3D-C3
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