Eighth Aerodynamics Prediction Challenge (APC-8) 5

The 54th Fluid Dynamics Conference/ The 40th Aerospace Numerical Simulation Symposium m[:;‘(;\
29th June 2022 W

APC-8(DERRERHA
Test cases of Eighth Aerodynamics
Prediction Challenge (APC-8)

B B (JAXA)
Hashimoto Atsushi(JAXA)

%2 FOA LB (CbA) DFRZE BRC.

[1]CRM-HLE #} https://nari.arc.nasa.gov/tacp2021showcase/agenda/

O HLOREH ORI F1~2FRBAOERNE#HMN>TUD([1], FITEHER
FRBERTTRET ACLISE-T, KD R ML EER EL DD, RBFEIC
DLEGREIREZAHIBT HET HBERADIAMETIZOAAY, FROKI%
HENFOND

o RITHERHAR D 5EHE (Boeing D B1E : 145 (T IK)=> F & (2023)=3H A (2026))

« ISAMABREFEBALGVHFRRM/ R EEDNDEA

« RATHRERFPOFHEHTFTESDEE

* El}%ﬁﬁ%ﬁwgﬁﬂs Aerodynamic and structural

design and performance m;'mcm is
must consider the full flight Ibrated
envelope 9 and most productive
3 -

O CAIZE T DEENMETARMOERE L > pe2s
« IAO—TJOHTRARGICHER 2 E
HED2BFEEDRITERHTHD. |,
© RFEREERFEDERT —FTH oo
Y. BEAMEORKENTRNRE e

P .
Ve Ve Vel

FETHHIN., FNDRERE I EH 01— - : ‘1
IO FRIAHLLY, || stiscpinary. Fight Conitors

n=.10

—

This document is provided by JAXA.


https://nari.arc.nasa.gov/tacp2021showcase/agenda/

FHIMZEIFIE B TSR R B A B JAXA-SP-22-003

T2 . TOR)LEREE (CbA) DIAZE BRC

- HRMIC, ZRETHRMNBFVIMFREHET 210, RITAREBTTREI A @EN

HEINTEY., AIAAZ TCertification by Analysis(CbA)DERIZ1ZT14A RSN,

nbuE(_ﬁcr?l‘ﬁ’éﬁﬁH@“éF”@b’f RSV EVERRT BTEENTTHON TS, oy NASAICEWTE
CbAICBES 2REMTON. ZORRBEED HARSNTZ,

Raseaezt

| Recommen: ded Practice NN . X
Requirements for Aircraft
When Fight Modellig s Used to Radic Certification by Analysis

Flight Testing Supporti gA n A 20-year Vision for Virtual Flight and Engine Testing
.........

AIAA®D Certification/Qualification by Analysis(CQbA) WGTI&. R
MR OBESHIRAELL T, MBS SaL—ar0ERE  2021F5AICNASARABILI-CobAD IR EE

RAET D1t BlE AN BEEBE DTS Ehh 3 Boeing&Pratt & Whitney DR #& - LYY FE
Recommended Practice i il (202154 B) , Steering EHHMNT, 20495':35(:’_%’Cb'°‘®t93>* 3
Committeel$Airbus. Boeing. EASA. FAA. DLR. NASA, NISAFzO—FIYTHRIN TS,

RECETHLEL—ay  REC

FEIZDWTMHERBEEEBTIEITREOISICEDHONTILNS
(X E D14 CFR Part25% [Fl4%)

O KEEEDETE

SHREKBEREV L, BFENEETHLDET D, (iHE2-3-2)

O KFEDEEE

RREF ERRITRU0ENVIREEICEWTITORTNIEGRLEL, (iE2-7-1)

O REHHE

RITHEMN K ZEIZET HETIE, EELHE EFHARESTIIASLEL, T, HEDE
MAIFERFICEDETRUVEREDR, ETHITNIEGSEL, SSICIEMEBZER

[TERELTREZT AODAE, oo RENDEIET HENTERITNITGD
a0, (ifE2-7-2)

TR, RITHABRTERL VAN DFEAZHITTRE T 510, CFDTIERKIZAEE
FRITRETHAHALEAT IR EN DD, TORRIC, HFHTIRERE THSHCRM-HL
THFEN-T—2TRRRARECFODIEBIEZIRL T HENEETH D,

KM EUEEER/IITENT YV O—FATRETY,

MELZLFREE IR X T L https://www.asims.mlit.go.jp/

This document is provided by JAXA.


https://www.asims.mlit.go.jp/

Eighth Aerodynamics Prediction Challenge (APC-8) 7

YANE
Grand Challenge RBC.

AIAA CFD2030 Integration committee Tld. Low-speed wind-up turnZGrad Challenge
ELTRE, BEDEGNEERET. BEZRITEEZ—EICRLFFE. LA
ENVIAZEIBPTIZa—/N\THY. LS LIRM N OFT LB EICLES,
SENEEREICE T SRFARRICEIREENT7— ATV,

i Grand Challenge
 Multi-Disciplinary I 15+ &

| Validation - years

|

- Low SPEED WIND-UP TURN
Sub-Challenge #3

1 )
! 6-10+ years (
Ground-Based 1 "NASA X-SEA
Fyn e v 1 7, 8 ",
eExperimenta ' % ;
Testing 3-6 yeat gt B £
™ % |
R s

I ‘\j
‘

I

|

|

1

R lepresentative WT and/or Flight Vehicle

GenericFlight Vehicle
i "W' Srdior e geometry : Full scale flight geometry

CiDg roted data at s

pecific pol
Representa nvnWTGoomctrv | jecton y mpared dire lywvh/lthd lvcdd
Landing/TO (uuﬂ;uwlk) celle/pylon | e
Re effects uvogemc | | uver.
Interactio lllow ohys (separation, vortex flow) \ ' l' ight simulation, ther rwlro/'nmkh
Static aevoel """"""""""""""""" between ﬂqh mul and fligh
perien
CFD-generated data compared to WT data * Potential flight test vehicle configuration K

J. P. Slotnick, D. J. Mavriplis, “A Grand Challenge for the Advancement of
Numerical Prediction of High Lift Aerodynamics,” AIAA 2021-0955 5

. . VAN
Objective R

MERDZTIE. RITHABR TG HEEREDLRES
SRS AN KRHLNS, iEffEE’JI‘(i CFDTXRIRE (&K
B EFRAILGAORIREREZ/TUD. BEBYICRITHER
THRTAIENEELLY,

LAL. FTRIKRDCFDIZIE, FIBETRAN D FRIFEE DLEMH K
DERYFZWGEEIZRELHY .. TOREFERIZM(H=EYE
HDBHETH D,

ZZT.APC-8STIX. SMEIBITLI-FEREZ NI HLET.
BB HEBREIZBITACFDDEEMEITIEELIZ. £FEF
BllzmT=5Z0AMMEEFRRT S EEBMET D,

This document is provided by JAXA.



FHAZERTTE D SRR R BB JAXA-SP-22-003

Test cases of APC-8 REC

o E2881-3D CRM-HL. EE T

ZEBEH . o il 273
- A

« $2883:3D CRM-HL, 7oVt AR ({EE)
« E2884:2D CRM-HL, EBET(EE)

XKSMELEDREDIL—EDHTHHE

Geometry Wi

« $2781~3:3D CRM-HL
— BEE1~2: 75y 40° /37° (inboard/outboard)
- FRRES: 75y 43° /40° (inboard/outboard)

inboard outboard

« E2884:2D CRM-HL

https://turbmodels.larc.nasa.gov/multielementverif_grids.html x/c 8

This document is provided by JAXA.


https://turbmodels.larc.nasa.gov/multielementverif_grids.html

Eighth Aerodynamics Prediction Challenge (APC-8) 9

WNE
Test cases of APC-8 REC.
E%ﬁl . 3D CRM-H L\ Eﬁﬁg*ﬁ :hPBV:;-Practice Results

(03_GMGWS3_HLPW4_RANS.pdf, p.17)

— M =0.2, Re=5.49 X 10°
— AoA =7.05,17.05,19.57,21.47deg
EB8E) 3D CRM-HL. JEE & ZAT
— M=0.2,Re=5.49 X 106
— AoA=7.05,17.05,19.57,21.47deg o 2
f2883:3D CRM-HL, 7oV AR (EE) -
— M =0.2, Re=5.49 X 10° b
— AoA =7.05,17.05deg
E2884:2D CRM-HL, EEBRITUYEE)
— M =0.2, Re=5.00 X 10°
— AOA = 16deg

BRREL-3(FAIAA HIPWAD S E S B ITERTE  SRREAIINASA TMROEHE S E(TRE

BT HBRT—8  we

ERgE1~3;
— BFIZEABH, HPWATARBEIh T3
FEEATTEL. JAXAKEF (MEGG3D) ZH# 42,

— LEE T BEER T —AHLPWAT ARSI TS T

—3%EH, ZEARK. EHhHH. FLo0—
MAFRSNTINS,

iRrA4
— KBFIXREBIBH, #FIINASA TMRTARHSN
TWAT—3%FE R,

— EEBRT—ARIE DT, NASA TMRTAKENT
WAETERR LR

10

This document is provided by JAXA.



FHIMZEIFIE B TSR R B A B JAXA-SP-22-003

|9
\V2)
@

IRET

B 15 H = & &

N . JoybTF—4, INE{E
ENRH =if (EN-EETHEE)
ToybkT—4, IUERfE
1 RECH 2507 Slat,Main,Flap
8MTE (RLiE [THLPWASHR)
ERT—4, IURIE
18 2D (HLPWAMDVIEW1,5)
JoyhTF—4, FH{E
(- EETHHEE)
JoyhT—4, EH{E
2 KREC,H 2064 Slat,Main,Flap
SHFTIE (L& IXHLPWAS BR)
BB T—4%, FHIE
18 B2 D(HLPWADVIEW1,5)
TaykT—4, IV {E or F
EHFRY £iF HiE
(ES-BEETHEE)
IOybTF—4, INH{E or F
HiE
Slat,Main,Flap
SHTE (F1E [FHLPWAS BR)
EfgT—4, INK{E or Fiy
KECIVS—R £iA fiE
18 B2 D(HLPWADVIEW1,5)
F1~F7DHEFILR
EHHRH 16deg JFoybT—4, IUERE
(N EETHE)
F1~F7D&FILR
RECHH 16deg TaykTF—4, INk{E
Slat,Main,Flap 11

Jat:d RES.

KECIVS—H £

EHFREK !N

EECcaAv5—H 2085

3 REC,HM £

Qu

« ChAIZEET HEIR] KLU CRM-HLZ#RITL71=,
* APCOREEICDLNT, &, IAK/HEF. LR
T3 RET 2% EBAL -,

12

This document is provided by JAXA.



Eighth Aerodynamics Prediction Challenge (APC-8) 11

EiES e,

« REMZERTHICHI=Y. APCEHEREDERK
IZIE. REREICEATHIEZ LV -ZEFLT-,
ZERVATLADHREKIZ[EWebR—ERAE
EDITXIEZWV-ZEF L, LEEDOBREDER
2. CCICRBDEZRLET,

13

APC Website REC.

* Please see the APC website for more information
— https://cfdws.chofu.jaxa.jp/apc/
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