VRS LTHPCEIOT -#i8l - 5HMRIoTEHPCZRE< - |
WHE: 20175E8 A25H (£) 136309 ~ 176005
WS WHAZE RHRESHAREARE 2—(FRBFr /R) 2K SEHHE

14:05-14:35

MK ZFIF v S ADOHMERETES
-HABEHNSABIL AREET-

RMAE S E LR BT LSS
s g ME 24

takanori@riam.kyushu-u.ac.jp

092-583-7776

W

— /
e v o

Part @

¥l a RS BIRIAM-COMPACTO$B A

V7 L avisgk




EET -JEEERERR Sal—%
RIAM-COMPACT@( U7 LIS )

IMKZ A AFHZEFRRED i

Research Institute for Applied Mechanics, Kyushu University,
COMputational Prediction of Airflow over Complex Terrain

b C=2CFD 2 )Ues

SERET IV : RERIALBETFNEL TR/ ENTL\BLES(Large-
Eddy Simulation)®#RA !

SHRAT = B(+)km TORAHRARA r—MCHH RS |

SRR RICHT IR - BRUODREEIREICTN !

SHRQO . REEE. ARERBLGEBLDARREREEE !

iﬁ.hw%?ﬁﬂ’ﬂtﬁﬁ ﬁumﬁwﬁ,ﬁﬁ(:ﬁfﬂlﬂ)

- uluna)fﬁ = Desss ’ =
Z uluﬂ@i‘]ﬁﬁ uluﬂ@ﬁﬁ'#

RC=rp3ot

| RIAM-COMPACT o(V77 L3189 D& IR &S

i (EiR)DIAVE1—22 23l —2a TR ERMAT—CE D25

by

Ao
ﬁ’ Y
\ \ $ N
\\\\\ N
b F10mic#iF 3K ERE
ERBEAIP, 04188 R

| - I oRsanTEsHm
b@m~Btkmommmar-y | A-EOEEEMAT N
R M ORM27-)
IEAFTRIEMLAOUERT—)V. KRABTRB+kmE LORIFRMR -V HE LTI R TH ok,

—7%. TOFROYM~+kmi3FhENREFICHIEL I<HELRIRRICORADS T, b1 - ihfizIC LR E
CRHAZEOMELZEBRICERAELARFUETNOERME. RETRSRBENTED O,

() T2AH T
MR OMER S — I




| RIAM-COMPACT o D Jis F 53 55 |

[RI¥55H) T
SR BEMCSTSRRIINF—ORNARBNRD)] micnseev
- EX BT OA RIRGF AR

- URYEBO B 1 R b M) T X = X LR

- LIREOEBHEAAORE R
-BRCESEENEENORENR
-REICHSRENR

[HEHH)
‘R ARSI SREORS BT EES 27 LIRS il
-BBATORENE, RRVY7{ER _

[#iZe- RS F) BEYIIL—SOR%

HEREBROEOOEARTERALA/N * e N
KR h— RN EES AT LADFHORERFR :
[HHAH) L\
-BRICHESAENROLHONTF—K7Y Z{ERGERENEE) I i
<LK EOEREDF IR N
AUKREOE, KIUHR, ARSRUE, BRLEOBE - LHFA | Ernzns=mLr
[LYr—25) ARIHFH

AYM—R, 249229, ANT, NV -2 HLEEMRICLERTBREEY—ER

b | —
RIEDRE 2015% ISITRIS20MERS
R SRR B R B S
EENEERRTNETI

RIAM-COMPACT RwFLaxior OHTE Edsmansansanmnnans
: 2o




| zoto=EE |

& NEDODERFMRZMAERICIRIR. AEICHTIHEHMRICERTZEDNEN
DR EEM. w%ll-_:iﬂb,

™ [ ]

EARIE S0 bl F

& & 8 8
' Y

e ]
e L] L

Ak hW
WP L Tl =
YT LI F i —

BRE 2010540 AN ET SV ETARMMSE T332 2h—N )
@WHEL YY1, 2013E8A 298

£9190em

' w
s

#9160cm ™~ vt

. &

m CPU : BCPU (92.16GFLOPS/8 {#x8=737.28GFLOPS) k
m Mem : 256GB o .

A—IN—Ea—%NEC I'SX-AC —K
m ST F AP : iStorage D3-10 4TB (RAIDS) ) ~E ECTSX Ej 16/

(RARHERE4. 1TFLOPS)

~2015%E1 8 201543 A KV EBALE




Theodore von Karman

Alternate vortex street
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Stable : hia = 0.281 M » -~

He contributed to the advancement of AERODYNAMICS !
He discovered the Karman vortex street at 30 years old in 1911 !
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» Scale : Very Large

Low-level winds rushing over the Cape Verde Islands off the coast of northwestern Africa created cloud vortex
streets, as seen in this true-color Terra MODIS image from January 5, 2005. The vortex streets tend to create
patterns of swirls and curves in a roughly symmetrical pattern, though as can be seen here, the lower vortex
street is much more disorganized - to the point that the typical features are almost unrecognizable.
Cloud vortices are also known as von Karman vortices
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Atmospheric Karman Vortex
Shedding from Cape Verde
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Tip vortex
Vortex Sheet

Root vortex

Turbulence

Vortex Merging
‘Pairing’ Vortex Stretching

Vortex Oscillations

Wake Structure
http://windworkshops.sandia.gov/past-workshops/2014-presentations/




Flgure 1. Location of the Homns Rev | wind farm in the North Sea.

| AEYT152 |
7l Wind Farm Wake:
| The Horns Rev Photo Case

Horns ]
.o Copenhagen

Evwrges 1. A7), 686118 8010 100 wnhl 0008
Asch

Wind Farm Wake: The Horns Rev Photo Case
Charlotie Bay Hasager ' ), Lol Rasmussen 7 7, Avedo Peha | 7, Leo E Jensen } 7 and Presre Elouan Réthors "

Fita Carnpus 390, 4000 Rawkide, Deeark

¥ Taetwical Universty of Divvmark
; Lymgtoren; 108, 2108 Ksbariarn O, Dersark

2 e gt
" DA Ermegy, eafvesriren] 53, 7000 Frasuccia, Dasmat

* ator te whorm somesensence sthoukd Se addreied
Fncand 3 evwember 2012 / Ao 30 Jasuary 3093/ Accagted 25 Jasuary 2013/ Publabed § Feseay 3013

Upper

Lower

Figure 2. (a) Upper pancl: Photograph of the Horns Rev | oftshore wind farm 12 February
2008 at around 10:10 UTC seen from the southeast. (b) Lower panel: Same as (a) but
shortly after. seen from the south. Courtesy: Vattenfall. Photographer 1s Christian Steiness.
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