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@ Abstract

Enhancement of front loading of engine design process by simulation technology.

@ Reasons for using of JSS2

World-level research in this field requires massively parallel huge computational resource and only so-

called supercomputer system can provide it.

@ Achievements of the Year

Separation of a turbulent boundary layer is one of the key phenomena in aeronautical applications such
as combustors and airfoils. In the present study, we have performed direct numerical simulation of a
pressure-induced separation bubble. The Reynolds number based on inlet momentum thickness and
freestream velocity is Re_ 6 = 1500, which is the largest Reynolds number ever performed in this
configuration. Number of grid points used are 13 billion to resolve the essential motions. Figure 1 shows
visualization of vortical structures for Re_ 6 = 1500, which highlights the clustering of fine vortical
structures in the separated shear layer (see the enlarged view of Fig. 1).

Robustness of an analysis solver for 2 phase flow was improved, and 4 cases of primary atomization

detailed analysis were finished.
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M Perspective view

M Side view

Fig.1 Vortical structures observed in the DNS for Re_ 8 =1500 (white: positive values
of the second invariant of fluctuating velocity tensor Q). The upper panel

denotes the perspective view, whereas the lower panel refers to the side view.

Fig.2 Visualization of air-liquid interface.
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@ Usage of JSS2

® Computational Information

Parallelization Methods Both of MPI and XPFortran
Thread Parallelization Methods OpenMP

Number of Processes 8 -384

Elapsed Time per Case 2,000.00 hours

® Resources Used

Fraction of Usage in Total Resources*1 (%): 7.60

Details

Computing Resources

System Name

Amount of Core Time (core x hours)

Fraction of Usage*2 (%)

SORA-MA 63,631,143.11 8.47
SORA-PP 42,086.56 0.53
SORA-LM 386.11 0.00
SORA-TPP 0.00 0.00

File System Resources

File System Name Storage assigned(GiB) Fraction of Usage*2 (%)
/home 764.37 0.53
/data 32,676.13 0.60
/ltmp 5,214.42 0.39

Archiver Resources

Archiver System Name

Storage used(TiB)

Fraction of Usage*2 (%)

J-SPACE

39.10

1.68

*1 Fraction of Usage in Total Resources: Weighted average of three resource types (computing, file system,

and archiver)

*2 Fraction of Usage: Percentage of usage relative to each resource used in one year






