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Abstract: The friction and deformation of a tire causes heat generation, which causes a temperature rise of
the tire. This temperature rise can be a source of tire damage. The object of this study is to investigate the
cooling effect of the application of a fin to the tire side to suppress the temperature rise. Eight different fin
shapes were considered, and the sidewall surface temperature reduction owing to the cooling fin shape was
numerically analyzed. In addition, the flow characteristics and heat transfer characteristics of the vortex of the
pin rear were compared.
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Fig. 1 Simple model of tire sidewall
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Fig. 2 Dimension for tire sidewall
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Table 1 Turbulent constant

QYA - AP

Table 3 Material properties for tire & rubber

G Gy C,u O O Tire Rubber
1.44 1.92 0.09 1.0 1.3 Density(kg/m3) 1,218 1,100
Specific heat capacity(J/kg-K) 700 2,010
Table 2 Result according to the number of nodes Thermal conductivity(W/m-K) 257 0.13
Node number | 120,000 | 240,000 | 480,000 | 600,000 Temperature(C) »
: Reference Enthalpy(J/kg) 0
Temperature(C) | 76.316 77.30 78.542 | 79.524 State
Entropy(J/kg-K) 0

Velocity(m/s) | 13.816 | 13.794 | 13.784 | 13.684
Time(h) 2 3.5 8.5 13

Q ke

Fig. 4 Mesh at the interface

(a) The number of (b) The number of
Node 120,000 Node 240,000

(¢) The number of (¢) The number of
Node 480,000 Node 600,000

Fig. 5 Various nodes of the model
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Table 4 Material properties for air at 25C

Air at 25C
Density(kg/m®) 1.185
Specific heat capacity(J/kg-K) 1.0044e+03
Thermal conductivity(W/m-K) 2.61e-02
Temperature( C) 25
Regz;f:ce Enthalpy(J/kg) 0
Entropy(J/kg-K)
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Fig. 6 Simplified model of tire rolling
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Fig. 7 Temperature rise due to the heat flux
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Fig. 9 Velocity distribution (surface)
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Fig. 11 Temperature distribution (surface)
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Table 5 Temperature comparison
Maximum Temperature
temperature reduction effect
() (%)
Case 1 77.19 0
Case 2 56.60 26.7
Case 3 61.08 20.9
Case 4 50.78 342
Surface
Case 5 55.25 28.4
Case 6 64.18 16.9
Case 7 75.83 1.8
Case 8 69.07 10.5
80
== Cane |
75
m Case 7
8
£ Case B
~ o®
:
§ 55 - Cme 6
i w0
E v Cane 3
1
40 i Ll 2
]
" e Laie §
5 — Cae
n

0 50 100 M0 300 400 500 &00 TO0O AO0 900 1000

Time (s)

Fig. 12 Temperature increase curve of surface
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