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Present Status and Future Perspectives of Direct Numerical Simulation of Turbulence
Chisachi Kato
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Fig. 1 Example of fully-resolved LES applied to ship hydrodynamics

FPERGFHE L CEMRROE A% LES 12Xk
W, WIZRT 4 OWEVEREZ AT I LV R D,
BT, IRET SR E o BT ¢ N OR S B
BN OSBRSS RiTEE) L LThHZ, EEN
DOFHERD L. HERD» SN, HD0E, FrD
WEREI~D 7 4 — KNy 7 3 b O L /EL T, —
J5 1) DR AEAT 2 e LT D, Fig. 2 1R AR il 5t
O—FERLIbDOTHLN, REMRAITBNT, &
Bf s < 4 2 EMEmOIENEBHRRE > TV 5.
Fig. 3 1M T K 0 FHE S 72K T ¢ OBRRE D
ot (2 k) &, RENRECBNT, fEEh:
IRENINGEE 2 SHME & el L 72 R Th 528, FHERER
IEFERE E B< —H L TWh. ZOfFHr Cix 4kHz £ T
DOFETNT D2 EE2M-TEY, &M EGER OGS
WRNED XAV —IED /T A —H & RE LT
W5, BUE, EEMATL R L TWDH, — Mo
PSRNV DORFENRE E D B AT I Z D X 9 Tefihr &
FHET 2 ETOMEIC> TV D.

L

L6~ 1]

2), 3)

This document is provided by JAXA.



62

FHIMZEWE TR B AR E B JAXA-SP-15-021

1 02 EXP, telvettz6, T 1 02
o 104 - 10+
2 g
5 10 5 10
§ 108 ‘g 10%
@ 7]
g 10-10 g 10-19
o F] o

10-12 - 10-12

10 100 1000 10 100 1000
Frequency [Hz] Frequency [Hz]
+ measured % 64 million LES # 5 billion LES —— -713 power law

Fig. 2 Surface-pressure fluctuations of an automobile computed by 5 billion-grid LES®

L0Es00

RMS [mfs']

LOE+00 -

R
g

~ — Measured
— predicted |

10 100 1000
f(Hz)
Front side-panel
- — Measured i — Measured |
| . . — predicted | Loe.01 . — predicted |
i \1‘+f W, Em-w

100

f (Hz) t0
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