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Fig. 1 Flow in concentric annular channel with 

inner wall rotation (Taylor-Couette 

flow). 

Fig. 2 Flow in concentric annular channel with 

inner wall rotation and through flow. 
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Fig. 3 Schematic of geometry and coordinates. 
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Tab. 1 Grid and time resolution.

Taylor number Ta 4000 

Through Reynolds number Re 1000 4000 

Circumferential domain size 90 deg. 

Number of computational grids 

r 100 104 

θ 256 288 

z 384 400 

Total 9,830,400 11,980,800 

Grid resolution 

Δr+ 0.240~6.01 0.241~6.03 

(rΔθ)+ 7.54~8.65 6.99~8.02 

Δz+ 8.53 8.54 

Time step Δt+ 0.127 0.0915 

Averaging time t+ 12,233 3,294 

(Number of sweeps of through flow) (10.3) (10.2) 

Number of time steps 96000 36000 

 

Oakforest-PACS

2

L1 1 MPI

2 MPI  

Tab. 2 Conditions for parallel computing and calculation time.

Taylor number Ta 4000 

Through Reynolds number Re 1000 4000 

Number of nodes 3 4 

Number of MPI processes 192 200 

Calculation time (to obtain statistical stability) 
512 hrs. 156 hrs. 

(21.3 days) (6.51 days) 

Calculation time (to calculate statistics) 
49.7 hrs. 52.1 hrs. 

(2.08 days) (2.17 days) 
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(a) Re=1000. (b) Re=4000. 

Fig. 4 Iso-contour of instantaneous temperature ( -T r Ro )/(T r Ri-T r Ro )=0.5 for Ta=4000, Re=1000, 

4000 viewed from outer cylinder side. 
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(a) Inner cylinder side. (b) Outer cylinder side. 

Fig. 5 Iso-contour of the second invariant of deformation tensor Q+=0.01 for Ta=4000, Re=1000. 

 

  

(a) Inner cylinder side. (b) Outer cylinder side. 

Fig. 6 Iso-contour of the second invariant of deformation tensor Q+=0.01 for Ta=4000, Re=4000. 
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