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Abstract The convergence of engineering and IT technology has brought many changes to the industry as well as
academic research. In particular, computer simulation technology has evolved to a level that can accurately simulate
actual physical phenomena and analyze them in real time. In this paper, we describe the CFD technology, which is
mainly used in industry, and the post processor that uses the augmented reality which is emerging as the
post-processing. Research on the visualization of fluid simulation results using AR technology is actively being carried
out. However, due to the large size of the result data, it is limited to researches that are published in a desktop
environment. Therefore, it is limitation that needs to be reviewed in actual space. In this paper, we discuss how to
solve these problems. We analyze the fluid analysis results in the post-processing, and then perform optimizing data
(more than 70%)to support operation in the mobile environment. In the visualization, lightweight data is used to
perform real-time tracking using cloud computing, The analysis result is matched to the screen and visualized. This
allows the user to review and analyze the fluid analysis results in an efficient and immersive manner in the various
spaces where the simulation is performed.

Keywords : Augmented Reality, Computation Fluid Dynamics, Lightweight Data, Mobile Environment, Simulation.
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Table 1. Related works

Characteries

Limitation of the Research

Indoor thermal data visualization in a robot environment.
Improvement of voice and motion-based interactive
environment

Can be utilized only in a restricted
indoor environment
Only provided an robot based
environment

AR visualization of the CFD simulation of a housing
design.

Design tool consisting of CFD, VR, AR and BIM.
Multiple users wearing head-mounted displays (HMD) can
superimpose the results of analysis or sensory data on video|
images of outdoors

Lack of restricted outdoor environment
Lacks support in a mobile environment
Lacks real scene AR

AR with CFD to develop training materials for operation of]
a large boiler at a coal-fired power plant.
System uses a desktop computer. Simulation, post
processing, modeling of associated 3D structures, and
registration with relevant technical drawings.

Restricted to visualization of set
information, not calculation of
post-processing data
difficult to integrate with other
applications
Lacks real scene AR

AR visualization of temperature, speed and direction of air
flow in the cabin, or air pressure.

Setup is pre-defined and is not adaptable
to
other applications
Lacks real scene AR
Lacks support in a mobile environment

Related N
Works Visualization Method
[9,10] Java3D
[11,12] OpenGL, VR Markup
language
[13] Paraview
[14] Local image overlay
[15] OpenGL

Integrates interactive simulation, a marker-based tangible
user interface and several interaction concepts for 3D CFD.
AR visualization for turbine design and development of

prototypes.

Lacks support in a mobile environment
Lacks real scene AR

CFD Solver
(OpenFOAM, Fluent etc)

"
|
|
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Table 2. Mobile Device based scenario

Device Type Mobile Device

Samsung Galaxy 7

Impl tation Devi
mplementation Device Samsung Galaxy Note

Visualization of results of the entire
indoor housing space
Visualization of analysis data like
Streamline, Particle, Volume and
animation depending on time

Function

Table 3. Wearable device based Scenario

Device Type Wearable AR Device

Implementation Device Microsoft HoloLens

Visualization of physical space of real
apt. and interpretation results through
mapping
Visualization of analysis data like
Streamline, Particle, Volume and
animation depending on time

Function

(" HEMOS-HVAC AR Post Processor h

CAE Result

OpenFOAM, 30 Step, 780MB

Post-Processing
GRID, 1SO, STREAMLINE ( 85MB)
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Optimization
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Fig. 7. Example of optimization
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