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¢ Background

Slipping
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Number of traffic accidents @ Road covered with black ice
(Winter period, Hokkaido, Japan) at an |ntersectlon
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¢ Purpose

0 Diagnosis of vehicle heats

Development of Road Surface
Temperature (RST) prediction model

Examination of effects of vehicle heats
on RST
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¢ RST prediction model

RST prediction model using a heat balance method
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¢ Vehicle heats

T — Vehicle sensible
Tire frictiona heat flux: S,

heat flux: S,
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Vehicle radiant
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® Tire frictional heat

St:atP(Tt T )

T

(Tire temperature)
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(Heat transfer
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® \/ehicle radiant heat

R, =¢,0(T, +273.15)"

&,: Emissivity of vehicle
T,: Temperature on bottom

of vehicle
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® \ehicle sensible heat

a,=10.4v %" +2.2

e

Vehicle induced
wind velocity o
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(Road surface'qcemperature)
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¢ Vehicle induced wind
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¢ Vehicle induced wind

Middle-size vehicle
V=70 (km/hour)
V.,=60
vV,=50
vV,=40

(o))
o
T

NN
o

N
o

Vehicleinduced wind velocity
Viw (m/s)

0 1 2 3 4 5 6 7 8 9 10

Elapsedtime t (s)
V., :Vehicle speed

Standing International Road WEather Conference 2008 University of Fukui, JAPAN



® \Weather conditions for numerical simulatio
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¢ Traffic conditions for numerical simulation
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¢ Thermal effects of vehicles

P_ Vehicle heat (5,0rR,orS )
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¢ Road surface temperature
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¢ Effect of vehicle heats on snowy road

Dry snow I\/Ielting Heat gain

Pavement

Standing International Road WEather Conference 2008 University of Fukui, JAPAN



¢ Effect of vehicle heats on snowy road
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¢ Conclusions and future perspectives
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Thank you very much
for your kind attention.
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€ Typical example of thermal effect of vehicle

Vehicle-passage Fall due to vehicle
area sensible heat

Non vehicle-
passage area
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¢ Heat balance

oT
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¢ Amount of salting
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€® Heat transfer coefficient between tire and road
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¢ Tire temperature
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€® Quantification of vehicle induced wind
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