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X.1 Configuration of the computational domain.
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Fig. 2 Computational domain which is inclined at an angled
to the streamwise direction. This diagram is the top view of Fig.1.

x FAOEYEREM LY, HNBERVIELRTL, BOMBIIHEEROER
RLTWS. iBEERS < FET HEMER S HE Y RO ARV ERBREERS T
DFNBTHETE, BRORFENEZRDZE083905. =0 (K 3(a) TiX, it
BARE L FAET HEFEROMBAIEL, M FEICEEEIERD. —F, 6=20
(K 4®) X, 0=0ICH~_EFEROBMBAKRE LAY, EFMBERO _EFRIC KL
REETR, THICEEREIERTE 5. 0=40 (X 4() B\ TiEEEIX,
NFECEAZBEASR NS, £LT, EROBERETIAFEICRESRBNR,
THROBERENRREBICEELRZY. 0=60 (K 4(d) TiX, @EERFNSH
IZER Y, BEHMICERDELER E ERMERO RS T#ER IS, £72, £
FMOBEGRME & FTROKERED =202t~/ EL 25, 2, 00k,
HEFEROTN SR OHEERNEL 2V, x FA ELHEROEW=5R) OEH
BEREMC L AWREERBL RollebThHBEELOLND. £/, KEMLHE
S ERAVWERRIBIIZBWT, R7 XA 2B BOEB—BR/ XY — v O XX
0=20~25ThHBI LH b, AHEREEOHEIZLY 6240 T8\ T b RHUEH X
SR SN, 6240 TR RS FTRICHEET 2 Bl L IRERESER &
nT, BXEEOMERRINRNEEX D NS, LoT, ALMERO LRICHEET
BB L TROBERA LR HET D 2 & BER— B ¥ — L DFE L
BIREEBT LD EEILNS.

17



Streamwise

(d 5000 e

Streamwise Streamwise

Fig. 3 Instantaneous distributions of high- and low-speed fluids at channel
center and vortical structure identified by second invariant of velocity gradient
tensor II"=-0.54"u;, in the entire channel. Black iso-surfaces represent

L9 e

II" =0.001. Red to blue contour represents ', =-3to3. Black thin lines

stream
represent the boundary of computational domains. The computational domain
which is indicated by lines is repeated periodically in the x-direction. (a)
@=0deg. (b) @=20deg. (c) #=40deg. (d) &=60deg.
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Fig. 4 Streamwise velocities averaged over x-y plane as a function of time t. Red to blue contour
represents -3 to 3. (a) #=0deg. (b) §=20deg. (c) H=40deg. (d) 6=60deg.
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Fig. 4 Flow rates along the streamwise and spanwise directions. (a) Flow rate Re,
along the streamwise direction, where the Re, is defined by the mean velocity along
the direction U, and 25. (b) Flow rate Re, along the spanwise direction, where the
Re, is defined by the mean velocity along the direction W, and 26.
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Fig. 6 Instantaneous distribution of longitudinal vortices in computational domain and the
dissipation rate. (a) The vortices same as Figure 3. (b) Dissipation ratio averaged over x — y plane

at each z location. Thin line represents mean value which is 0.2.
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