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Fig. 1 Distribution of coherent fine scale eddy in homogeneous isotropic turbulence for Re;=287.6.
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Fig. 2 Schematic of coherent fine scale eddy in homogeneous turbulence
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Fig. 3 Joint probability density function of diameter and maximum azimuthal velocity of coherent fine scale
eddy in homogeneous isotropic turbulence.
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Fig. 5 Fine scale structures in turbulent channel flow Fig. 6 Fine scale structures in turbulent
Taylor-Couette flow
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Fig. 7 Spatial distributions of the axes of coherent fine scale eddies for Re;=222.7 (a), 256.1 (b) and 287.6
(c). Domain size is mxntxn/12 for all.

Fig. 8 Spatial distributions of the large scale eddies with the axes.
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Fig. 9 Joint probability density functions of energy transfer E; and number density of the diameter above 807
in a cube of integral length scale unit. (a) and (b) are conditioned by local Kolmogorov scale, 7;.

Fig. 10 Typical relation between the energy transfer from GS to SGS and the clusters of coherent fine scale
eddies (a) and contour surfaces of high strain rate in large scale for filter size A are 807 (red), 1607 (orange)
and 3207 (yellow) with the axes (b).

WOEHKEDHZ, K8 XAk I 0 A LOEEEZE T2/ EOERIBERLTVND,
B 7 &K 8 IXENEN Rey=222.7 (a), 256.1 (b)) TX287.6 (c)TH D, AIBILEBRMIZnxnx<n/12(n =31p)
THD. £, HHEROREBHOAKSIIIH ELOBE-FER QOEHFBICHAT IS KM NTH
D, BLHMABEZEAS<EIMTNS, SHITRIHBOKREIRHEHRESE, BIBPLADOE-X
ER Q. #RLTWS. £, ABRRBBOPLAEICBIZMENRY Mla, WEEASEEICE VTR
WTWS, B6MRTLEDIZ, BLA /I IHERE TIIROMABIZIBDELL, ROERED Y
TR —WBEEHRT DI EMNOND. £z, M RTHBHAY—INOXZIRBEEIZY 5 X
F—ANEICIFTIZEAEHFETT, MR SAY —EBICRESHTIEMCHE T ENONS,
WY SAY—OREORMERASNIZT S0, IBOKEZLEREAETIBIIOVWTR
NT5. HIORRDEIIEREIND GS AN S SGS RANDIRINF— K% EE—UNHESE
DIAFEBAICHEFET S0 LOBEREATHROREEORAREREEREERLTNS

E =-7,5,=-L5,-C,S,~ RS,

TIT Ly GERUYRBENEFNLAF—FE, JORBERKLA /NVIEHETHY, T35 —ig
MRS BREETH S 3200 (=088/)& L2, MBEE NIISEMIIBIT>FEMEE N, CER{LI N
TW3., Tk, HAHPREENMEETI - OXMAPETHEIFERNOEH T XN —#HEEHSEH
ShBRBAAANEITOT - AT —)l(m)'" " TREMTENTBY, Ea)dn/n>1.0 %, Eob)it
/<10 ZRLTWVS. 7/ n>1.0 DRBE, SENITHEERIFENTH M, TRINF—RBEN
BINTLHICONTREBENEINT 2EMIZHSD. ZHITHLT, 5/ n<1.0 DFPE, GS-SGS BIT*



75

Fig. 11 Spatial distributions of the axes of coherent fine scale eddies for Rey=222.7 (a) and 256.1 (b).
Domain size is 3.31/5x3.31/p%x3.31/g(a) and 3.17[px3.171gx3.17 I (b).
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Fig. 12 Cell-scale and eddy-intensity dependences of PDF variance of the coherent fine scale eddy for
Re;=222.7 (a) and 256.1 (b).

Fig. 13 Spatial distributions of the axes of coherent fine scale eddies for Rex=222.7 (a): no condition, (b):
@*>0.01, (c): @*>0.02, and (d): Q*>0.03. Domain size is 3.31/xx3.31/x1.10/g.
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Fig. 14 Spatial distributions of the axes of coherent fine scale eddies for Re;=256.1 (a): no condition, (b):
@*>0.01, (c): @*>0.03, and (d): @Q*>0.07. Domain size is 3.17 /zx3. 17 Izx1.06 Ig.
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(a) 5¢=0.6 (b) Sc=6.0
Fig. 15 Turbulent mixing of scalar with different Schmidt number.
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