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Application and evaluation of in-situ visualization to two-phase flow analysis code
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The simulation of liquid fuel primary atomization requires high spatial resolution. However, as the simulation
becomes larger, data transfer such as file I/O becomes severer, and post-hoc visualization is difficult in this sit-
uation. One solution of this problem is in-situ visualization. The authors applied in-situ visualization to the
two-phase flow analysis code used in the simulation of the primary atomization of aircraft engine fuel. Interactive
visualization is required for the simulation, but applyng tightly coupled in-situ visualization to interactive visual-
ization is difficult. In the present study, the gas-liquid interface is saved as VTK format by in-situ visualization
using Vislt/Libsim, and the subsequent processes such as rendering are performed by post-hoc visualization using
ParaView. This procedure enabled interactive visualization of 31.2 billion cell-scale simulation.
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Fig. 1: An example of gas-liquid interface visualization.
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Legacy VTK VTK XML
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Fig. 2: Conversion from Legacy VTK format written
by solver to VITK XML format.
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Fig. 3: Removement of “burr” elements of iso-surface
(colored in red) by Threshold filter.
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Fig. 4: Workflows of conventional way and new way
using in-situ visualization. Performance evaluation sec-
tions are also shown in the figure.

Tab. 1: Size of problems to be measured.
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Fig. 5: Visualization of gas-liquid interference in 31.2
billion cells case with in-situ visualization.

Tab. 2: Elapsed times [sec| of respective analysis flow
stages and file sizes [GB] at a single time step.

3.9 bil. 31.2 bil.

Conv. ‘ New Conv. | New
CFD 12.6 12.6 71.4 | 714
in-situ proc. 1.5 — 6.3
Write 74.6 21.0 | 2325 | 177
convert 3.4 — 21.0
Read 209.2 1.0 | 1127.1 4.1
post-hoc proc. | 121.6 1.1 373.5 5.9
Render 0.5 3.1
Write PNG 1o 1.9 T

| File size | 987 04| 7255] 29]

Tab. 3: Effectivity ratio by the new(with in-situ) way.
| | 3.9 bil. | 31.2 bil. |

solver 2.5 3.2
post-hoc viz. 127.3 118.6
File size 246.9 245.4
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Fig. 6: Time history of file system load in 31.2 billion
cells case.
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