FEN R B KPS R 5 60 5 B SRR 29 4R
DPRI Annuals, No. 60 B, 2017

HESISaL—avERICEDL:
BHlETHOBRBREHTEF EOMRE

Development of a Method for Estimating Rain Rates

Considering Vehicle Speed Based on Numerical Simulation Results

Y - sk - Pk —

Toshitaka AZUMA®, Kosei YAMAGUCHI and Eiichi NAKAKITA

(1) BB R R F e T RF e R

(1) Graduate School of Engineering, Kyoto University

Synopsis

It is well known that Japan has advanced Intelligent Transport Systems. “VICS” is one

of the key components of these systems. The new service “VICS WIDE”, which is based

on VICS, has delivered not only traditional traffic information but also weather-related

information. In particular, radar-derived rainfall is useful for producing heavy rainfall

areas. However, there has been no little discussion on rainfall intensity considering

relative velocity of running vehicle. This paper describes a method for estimating rain

rates considering vehicle speed using numerical simulation results. Finally, our results

indicated that rain rates felt by a driver on an ordinary road was double XRAIN rainfall

information.
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Fig. 1 Concept of estimating rain rates included

relative velocity (see Azuma et al., 2015)
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Casel: 72mm/h 34 B (30mm/hBE Fis8 EE T50km/hEFTEE)

Case?2: 117mm/hF 4 B (50mm/hiERESRE T50km/hE{THEE)

Case3: 223mm/h 4 B (100mm/hf 58 E T50km/hZEFTETE)

Case4: 327mm/hZ 4 B (150mm/h% R 38 T50km/h7ETHETE)

Fig. 2 Comparison of forward visibility seen from a vehicle during heavy rainfall (see Azuma et al., 2015)
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Fig. 3 Three-dimensional model of a standard-sized

car used for analysis
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Fig. 4 Visualization of the synthesized airflow
velocity in vehicle speed of 50 km h! using finite

deposition method

f Elllillll'“iiiii;mimmnw"
;iii

Fig. 5 Visualization of airflow velocity in X-axis
(upper), airflow velocity in Y-axis (middle) and
airflow velocity in Z-axis (lower)
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e 13.89m/s+5.0m/s=18.89m/s

(e.g.a=0.7 mb=2m)

Fig. 6 Simulation condition of raindrop behavior by airflow velocity using MPS method
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Fig. 7 Ratio of raindrops after collision with the windshield of running vehicle
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68
R' = |1+ tan(25deg.) x A X R (B3)
1
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pu dt-dy+pv dt-dx = (pu-dy + pv-dx)dt (Cl)
=05, EHEND OWHVE R, WS A

WREE L PRAGHE NS OHALERE S - 0 OBy DA
FHEICR 2 2 L 2EET D E, XK(CQTrREND.

0 0
(pu + P (pu)dx) dydt + (pv + @ (pv)dy) dxdt (C2)

BEEFEOER LV, (C2)7 5 R(CHD S 1T
Wiz, BT 5 LA (CHTEREINS.
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P (pu) + % (pv)> dxdydt =0 (C3)
BEEbEZBELRNE, (C4HELTHZS.
—+=—=0 (C4)

EL 7 1A (dxxdz) & ONEL T (K (dyxdz) ~D it « fitth
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