No.38 (2021) IV AR

WX - R
19 WK = alb—2 3 > ERVWEREHKED T AR
Prediction of Amount of Water Received for Vehicle by

Using Splash Simulation
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Abstract

In order to optimize the quality of anti-corrosion for vehicle, it is necessary to quantify corrosion environment
of each component and provide appropriate treatment according to the environment. However, it takes much
time and cost to measure corrosion environment on vehicle because a vehicle is composed of tens of thousands
of parts. For the efficient development of anti-corrosion performance, we have worked on developing the splash
simulation, focusing on the amount of water received on the vehicle while running, which is the most important
factor to predict the corrosion environment for each component and developed the splash simulation. We have
replicated splash behavior from own tire by utilizing the Moving Particle Simulation (MPS) as the CFD
(Computational Fluid Dynamics) method. Furthermore, we have developed the highly accurate prediction of the

amount of water received by conducting a water-airflow velocity coupled analysis around the vehicle.
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Fig. T Schematic lllustration of The Splash in The
Region Where Anti-freezing Salt is Spread
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Fig. 2 Schematic lllustration of The Simulation
Concepts (a) Grid Method (b) Particle Method
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Fig. 3 Splash Behavior From Own Tire at 60km/h
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Fig. 4 Simulation Condition for Splash from Own Tire
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Fig. 5 Simulation Condition for Splash from Vehicle
Ahead

Table 1 Simulation Conditions about The Two Cases
for Splash from Vehicle Ahead

Property Casel Case2

Imported from Other

Airflow Velocity None CED

Parameter Setting | None | Provides Drag Coefficient
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Fig. 6 Comparison of Splash Behavior from Own Tire
between Experiments (a, b, ¢) and Simulations (d, e, f)
at 20km/h (a, d), 40km/h (b, e) and 60km/h (c, f)
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Fig. 7 Simulation Results of Splash from Vehicle Ahead, Showing The Cross Section of The Right Part of Vehicle
(a) Airflow Velocity Data Imported for Case2, (b) Case1 (without Airflow Velocity),
(c) Case2 (with Airflow Velocity)
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Fig. 8 Comparison of Areas Water Received between Experiments (a, b) and Simulations without Airflow Velocity
Data (c, d), with Airflow Velocity Data (e, f) at Engine Cover (a, c, €) and Oil Pan (b, d, f)
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Fig. 9 Newly Developed Splash Simulation, Showing
(a) Airflow Velocity Data Imported and Splash Behavior
around The Vehicle (b) without Airflow Velocity and
(c) with Airflow Velocity
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Fig. 10 Comparison of Areas Water Received between
Experiments (a) and Simulation (b) at Body Side
Components

5. K EF RS RDOIREE

5.1 REHKEOEELFE
BRRELIWKS S aL—2avyERVWTREICEITS
WKEOF AN EEBET S, £9', ¥Ial—>ay
DFEER RT3 ETIRIEL BB REWKEDEENLF
AEILDWTREZ1T 5. #WKEDRAEAZEICDOWVWTIE,
WREBERDIELICE VI ZFRBEL, REL TE Kz
I 3HEPZAEDS— FTEHREEL, 2BELTK
BEAETZAERCIESERBE" HEhTWLS
h, RAEICEWTIERAER)T—>— b ERWTH
ExIT o120 WKBICHTZRIT—2— EDRKED
Mz SRICTIT o728 T3, HKEH 2000g/m’ LA
THNUFHWKZIZH L TORKRIZHE L E 80%THD,
BAT 2400g/m”> EFTOMKDETRETH B L LSRN
Bonf (Fig. 11).

w
o
(=]
o

2000 F

1000 |

(=}

Amount of water adsorbed (g/mz)

0 1000 2000 3000 4000 5000

Amount of water received (g/mz)

Fig. 11 Relationship between Amount of Water
Absorbed and Amount of Water Received
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Fig. 12 Measurement Method Examples of Amount of
Water Received by Using Polymer Sheets at Oil Pan
(a) Experiments (b) Simulations
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Fig. 13 Prediction Accuracy of Splash Simulation for
Amount of Water Received
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