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A review is presented on some attempts to understand turbulence by using high-performance computing. An emphasis
1s put on the study of turbulence by the direct numerical simulation (DNS) of incompressible turbulence in a periodic
box with the number of grid points up to 40963. The DNS data shed some light on the basic questions on the statistics
of turbulence at high Reynolds number Re. The statistics include (i) the normalized mean rate of kinetic energy
dissipation in the limit Re — oo, (ii) the energy spectrum in the universal equilibrium range, (iii) intermittency of the
energy dissipation rate, and (iv) energy transfer from large to small scales.
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EHIBWICKHIEL DNS 2175 2 EMNTEZ XS5k 7@
FOBRAD DNS TR TARD 40963 TH Y, BRFH LT
HE IR EEND 4 BREDS 3 EHANE, BHEERIE
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REL, KEXRAT —VOFRIAHTH S DRMIKET 2D
YRTHS. LAL—F, 3BV LA VTR OREEL 728K
HOTBNEVRT —ILTR, ThEREERY —ILOZ&ED
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Kolmogorov DEFICH T 5 < DD R B KIC DUV TR
FTLBELL BV ENRDH>TVBD, FChSBHANEIT 3
WF—ZRT MO k=53 B (k 3 HhELEdic, ToE
ZREBERERMNCE TR EN, ThETOE L DRFERED
HEANFHRC K-> T3,
22 B/ ZHIVIEER

COEXICINE, BLRO/FOEEHII K E LAY —LicEHlT
SR EDERAKECNNOFEM L S5V T THZ 15, Ml
FNEZHEDZOIIITE IR GEETBRRGEON N EZE ST
WZ ik, L LA S —7, DNS IC &K o T Kolmogorov @
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(i) log o, DI H K THEEER A —RICA T — L ric k3. ¢
Thb, K<HVLENS loga, DECHLEDRERZFR SN
A4 AN
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4. Bbuic

BEDIADEa—20ON—F, V7 FHEEICET S EERES
(High-Performance Computing : HPC) DRI KL, ELiiFEAZ
NOFHLWBNWEEEL LT EMBFING. T2 T, F2 L
TEIRD A HIE DNS OfEH S Z DELFHEBENDRA BN L
7o7%, HPC DERIE (i) TO K S A DNS 720 T4k <, (i)
CHETRITINCIEE DT - h - A BRI OVTOESH,
D252 2N Z L RIS 2. BETW, (i) OB E LT, &R
HEHRRICAET 5, EERFERRM Y ARERAOBEEEREICD
WTODRAMT DN THREHEICHN L 7w,

AT, AROXAF I/ RACEEOLRBIEDOHFERE VS
B, o LEREWERB OV EDOTH %, HEERRET
TODFT T 4L« Ab—7 ZAHBRICH S ELFO DNS OF—2fF
MOBRICOWTHN L. HEOZ DR TR ZOEER A
FTIVARGTHRL, BROFE BIUEK -BRIB > OH®TE
CEHELRRANEZR-T. TOBKRT, TNSOMBENEFEETEIR
YA ELFD DNS 12 & SRBK A 5.

FOR FELEVEWTRVLDIR, LA JVIESHSEWN
EMEEITHRVLDIWIBENEBONHZL VST ELTHS.
Te L 2, RERZAET CORRBORRILTE, K11/
WAHTEPROBOBNBEAEFZEL T3 &5 BHR%E
BZ23NE, LA/ LVAEPEVB ST S TRV T & 2
CTR%T 3. ZORVERRALRVWEDICETSEVLA /LK
BOEH DNS NABETH BN, 0D DNS 3BT AFEIC
%%, HPC ZERE L TOELREOEMMN E HICHEE 3 T LA E
N5,

AR [6], [12] 2RICE LD DTH B, X HFHHIC
DNTRINEOXEMEBBI NV, AR THNLZDNS &
KU F— 2RI, 8| =18k, RAE—, FHEH, AR, FHIl
5L, ZFFEC, SREDBHOTIITObhELDTHS. LT
HMEEELLL.
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