29 4 Vol.29 No. 4
2012 4 Journal of Highway and Transportation Research and Development Apr. 2012

doi: 10.3969/j. issn. 1002 —0268. 2012. 04. 021

FLUENT

1 2 3 3

(1 430056; 2. 214072;
3. 400074

Fluent

; ;. Fluent; ; ;

1 U491.2°5 DA 2 1002 - 0268 (2012) 04 —0120 -06
Influencing Factor of Hydrodynamic Pressure on Tire in Wet Weather Based on Fluent
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Abstract: Hydrodynamic pressure is the major cause of vehicle hydroplaning in wet weather. By establishing
finite element model of tire with longitudinal and transverse pattern hydrodynamic pressure of tire under
different driving conditions and distributing pattern of water velocity in different parts of tire were obtained
through Fluent. Then the relations of hydrodynamic pressure with vehicle velocity water film thickness

depth of tire pattern depth were gained based on data regression. The results show that ( 1) the hydrodynamic
pressure of tire depends on water film thickness tread pattern depth and vehicle speed; (2) with the water
film thickness increases the relation between hydrodynamic pressure and vehicle speed gradually shifts from
noninear to linear; (3) the influence of vehicle speed on hydrodynamic pressure is the most obvious

changing the tread pattern depth alone cannot completely avoid hydroplaning.

Key words: traffic engineering; hydrodynamic pressure; Fluent; water film thickness; tread pattern depth;
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Fig.1 Model of tire with longitudinal and
transverse tread pattern 2
2 Fig. 2 Set-up of borderline type of the tyre model
Tab.2 Working condition table of simulated test
/ / / / / / o
mm mm mm mm mm mm VOF ( Geo —
7 7 7 Reconstruct)
1 4 8 4 15 4
1 1 1
7 7 7 N N °
2 4 10 4 18 4 o
1 1 1 3
7 7 7 °
5 4 12 4 20 4 3
1 1 1 Tab.3 Parameters of test materials
o / / /
e ke *m -3 eq) - m-3 2, -1
( pressure outlet  pressure outlet-top) (kg*m™) (N+s) *m (m”+s7)
25 998.2 1.002 x 10 3 1.004 x 106
( wall-ground)
25 1.204 1.82x107° 1.51 x10 7>
2 3
( frictionless wall)
Fluent
2 o .
4
Tab.4 Hydrodynamic pressures on tyre model under different conditions
/ 3 ( mm) /kPa
. 1 2 5 8 10
(km =h™) =5 4 1 7 4 1 7 4 1 7 4 1 7 4 I
60 107.2 108.0 108.1 108.0 108.1 108.8 119.3 119.5 120.9 132.9 133.0 137.2 141.2 147.7 149.0
70 110.2 110.2 110.3 110.8 111.2 111.3 126.1 126.7 126.9 146.4 149.5 151.8 159.5 162.6 168.4
80 112.7 112.8 113.0 113.2 114.2 114.3 132.9 134.5 136.5 162.7 167.6 168.3 178.5 179.1 187.4
90 115.3 115.4 116.3 116.7 117.2 118.1 142.9 144.1 145.1 182.6 186.0 188.1 197.2 203.1 206.6
100 120.2  120.7 121.9 121.4 122.0 123.8 152.2 152.2 156.5 204.2 206.5 208.2 219.8 229.0 231.3
110 125.8 128.4 130.9 131.5 134.8 138.1 163.7 164.8 167.9 228.3 229.4 230.2 247.7 258.2 259.2
120 141.0 143.6 146.0 151.5 155.0 158.4 176.9 183.8 184.1 254.9 258.3 272.2 289.5 291.5 310.2
/ 12 15 18 20
(km=h™") 7 4 1 7 4 1 7 4 1 7 4 1
60 150.5 158.8 159.8 172.5 172.5 172.7 178.2 181.0 181.6 185.4 187.1 187.7
70 171.6 177.8 179.5 199.9 200.4 201.7 206.8 210.3 212.2 216.8 218.7 218.9
80 196.9 197.1 204.1 227.3 227.3 231.1 239.9 241.6 243.4 252.5 253.2 255.9
90 220.1 225.5 233.1 250.2 262.3 262.4 278.8 279.8 282.4 294.6 294.9 296.8
100 247.3 257.1 262.2 286.2 301.5 301.7 321.0 323.7 327.9 341.7 341.9 342.4
110 279.2 293.2 293.9 326.9 346.3 346.3 369.1 373.2 377.2 393.7 395.9 396.0
120 334.3 340.1 355.4 371.6 391.2 393.9 422.6 425.9 427.2 450.6 455.0 456.0
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Fig. 3 Relation between hydrodynamic pressure and

water film thickness at three velocities
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Fig.4 Hydrodynamic pressure distribution at different tyre tread pattern depths
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Fig. 5 Relation between hydrodynamic pressure and vehicle speed under different thicknesses of water film
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Fig. 6 Water velocity distribution (A =2 mm)
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Fig.7 Water velocity distribution (h =12 mm)
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