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Research on Simulation Model of Asphalt
Pavememt Paving Temperature Field

WANG Li-ming' > TAN Yi-giu'
(1. School of Transportation Science and Engineering Harbin Institute of Technology Harbin 150086 China;
2. College of Civil Engineering Northeast Forestry University Harbin 150040 China)

Abstract: In order to determine the cooling law of asphalt mixture paving in a certain circumstances the
authors had studied the temperature field simulation model of paving process. The one-dimensional
simulation model had beed set up under some particular conditions: layer thickness thermophysical
parameters and sprinkler cooling which were discontinuously changing with rolling times; convective and
radiation heat transfer which were continuously changing with the surface temperature; and the uneven
initial underlying temperature fields. By transforming geometric model and cycle calling the initial
temperature fields discontinuous conditions had been used in the continuous field analysis. Validation
tests have shown that the model could achieve simulation of paving cooling in different environments.
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Fig.1 Schematic diagram of paving temperature
field simulation model
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Table 1 Thermophysical parameters of

underlying materials
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0.80 ~0.95 .
qo
G =qoxsinHy +q 0.2 ~3 um
gon =A/exp( B/sinH ) (8) q: «
qan = Cqpy 3 a
S (W/m?); a=(9-4q.) /g (9)
U ( W/mz) ) 3
u (W /mz) A Table 3 Solar radiation absorption rate measured data of
( W/mz) B just paved asphlat pavement
i C D H, q,/ q,/(Wem™?) a
. (Wem™) AC-16 AC-25 AC-16 AC-25
(8) 8:00 679 37 35 0.946  0.948
A.B.C 10:00 884 48 38 0. 946 0.957
2 12:00 1099 55 50 0.950 0. 955
ASHRAE 14:00 895 44 43 0.951  0.952
16:00 630 42 34 0.933 0. 946
2 ASHRAE 0. 945 0.952
Table 2 Sunny radiation model coefficient of ASHRAE 2012-06-22
A(W/m?) B c
1 1230.23 0.142 0.058 . AG-16
) 1214. 46 0. 144 0. 060 0.945 ~0.951 AC-25 0.946 ~0.957
3 1186. 07 0. 156 0.071
4 1135.60 0. 180 0.097 a=0.95
5 1104.06 0.196 0.121 1.6.3
6 1088. 29 0.205 0. 134 (8)
7 1085.13 0.207 0. 136
8 1107.21 0. 201 0.122
9 1151.37 0.177 0.092
10 1192.38 0. 160 0.073
1 1220.77 0. 149 0. 063 10
12 1233.39 0. 142 0. 057
1961—2000 1.4.7.10
ASHRAE 2.
ASHRAE 10%.
1.6.2

k=100 -8.1219n (10)
ok (%) ;n
0~10



1831

12
100 ( )
i ml Hfly w4H{ (11)
80 a7H{ B 104
= 601
== 40 T, Bliss "'
f\ I L | I | I I il | Ts =0. 055 ZTLS ( 12)
0 1 2 3 4 5 6 7 8 9 10
n T, (K).
2 T“
Fig.2 Relationship of cloud cover with solar 20 cm
radiation transmission rate
1.7.2
5% 0 10% (11) .
1 (8) (10)
0.85~0.93 ",
1.7
1.7.1
0.91 ~0.95
Stefan-Boltzmann 4% ~5%.
( )
q.=eo(T.-T?) (11)
.. (W/m?) ;e
Lo Stefan-Boltzmann VT,
(K); T, (K). £ =0.93.
1.7.3
T ! 12
T, 4.
4
Table 4 Effective radiation at different colud condition
( ) ( ) (
¢./(Wem?) 102.6 86.5 32.8 28.6
3 n, C, =
0.15~0.2 “C,=0.5~0.6
€, =0.7~0.8
¢e.=(1-C)q.. (13)
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C.n, +Cn)/n ny~n, Ty . L.
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ANSYS 5

Table 5 Conditions of experimental verification
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Fig.3 Surry and simulation results of paving temperature

field in different environment
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