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@ Abstract

Fundamental studies on nozzles and combustors for Japanese rocket engines and supersonic engines

are performed by using numerical simulations.

@ Reasons for using of JSS2

Academic and applicative researches on fluid dynamics and combustion mechanism, and development
of effective numerical methods are carried out in order to develop Japanese rocket engines and

supersonic engines.

@ Achievements of the Year

Three-dimensional numerical simulation on a hydrogen jet and a freestream hydrogen flow under
supercritical pressures are performed to estimate the effects of pressure on mixing process. The results
show that the jet trajectory strongly depends on the momentum flux ratio, and pressure and Reynolds
number also affect the jet trajectories in Figs. 1 and 2. In addition, it was demonstrated that the cryogenic
jets pass through the higher trajectories under the transcritical pressure condition. By using these results,

we proposed a new scaling rule for the jet trajectories including the effect of supercritical condition.
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Fig.1 Time averaged density contours near injection

Fig.2 Time averaged temperature contours near injection
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@ Usage of JSS2

® Computational Information

Parallelization Methods MPI
Thread Parallelization Methods OpenMP
Number of Processes 72
Elapsed Time per Case 83.00 hours

® Resources Used

Fraction of Usage in Total Resources*1 (%): 0.26

Details

Computing Resources

System Name Amount of Core Time (core x hours) | Fraction of Usage*2 (%)
SORA-MA 2,047,352.81 0.27
SORA-PP 200.55 0.00
SORA-LM 0.00 0.00
SORA-TPP 0.00 0.00

File System Resources

File System Name Storage assigned(GiB) Fraction of Usage*2 (%)
/home 133.51 0.09
/data 1,335.14 0.02
/ltmp 27,343.76 2.06

Archiver Resources

Archiver System Name

Storage used(TiB)

Fraction of Usage*2 (%)

J-SPACE

0.00

0.00

*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






