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Heat transfer and resistance characteristics between
metallurgical slag particles and air
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Abstract: Unsteady flowing about the flow around high temperature metallurgical slag particle of the three —dimensional
was simulated, and the heat transfer and resistance characteristics of slag particles in different Streaming Reynolds
number were studied. The results show that the heat transfer of slag particles is nonuniform when the slag particles are
cooled in air, windward of the slag exchanges heat quickly, circumfluence of leeward enhances heat transfer, and the
temperature is higher. The average Nusselt number (Nu) of slag particles increases with increasing of streaming Reynolds
number (Re), reduces with decreasing of the particle diameter, and increases with increasing of air velocity. Under the
same conditions, the effect of the diameter on average Nusselt number is strongen than that of air velocity. Streaming
Reynolds number is fitted as the nonlinear power function by the average Nusselt number (Nu), and the three
dimensionless correlations can be gotten. The drag coefficient of slag particles increases with increasing of Streaming
Reynolds number, and ultimately tends to constant. Air velocity should be controlled well. The Streaming Reynolds
number is fitted as the nonlinear power function by the drag coefficient, and the correlations of the drag coefficient are

gotten.
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Fig. 1 Schematic diagram of simulation object
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Table 1 Nu and Cp of slag in different grid numbers at Re of
250

Work Mesh Time
condition element step A Co
1 87500 0.0005 10.2485  0.8870
2 87500 0.001 10.2484  0.8870
3 87500 0.005 10.2480  0.8870
4 87500 0.01 10.2476  0.8862
5 125000 0.0005 10.2522  0.8991
6 125000 0.001 10.2521 0.8991
7 125000 0.005 10.2518  0.8985
8 125000 0.01 10.2510  0.8971
9 143750 0.0005 10.2527  0.9070
10 143750 0.001 10.2527  0.9068
11 143750 0.005 10.2521 0.9064
12 143750 0.01 10.2518  0.9051
13 162500 0.0005 10.2538  0.9076
14 162500 0.001 10.2537  0.9074
15 162500 0.005 10.2532  0.9072
16 162500 0.01 10.2525  0.9069
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Table 2 Physical properties of air

Dynamic Kinematic ~ Specific heat
Density/ o o )
(kgm™) viscosity/ viscosity/ capacity/
g'm . 1o
(Pas) (m*s™"y  (kIkg K™
1.185 1835X107°  15.53X10° 1.005
Thermal conductivity/ Temperature/ »
»
(Wm K™ K
0.0263 298 0.702
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Fig. 2 Temperature distribution and velocity distribution of air around slag (D=2 mm, u=1.94 m/s): (a) =0.002 s; (b) =0.012 s;
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Table 3 Regression coefficient table

Estimate
Diameter/ Regression
coefficient Regression model
mm coefficient
value
a 0.406
Nu=0.406 Re ¥+
b 0.5689
1 0.9308
c 0.9308
7=0.9991
a 0.5766
Nu=0.5766 Re"***"~
b, 0.5387
2 0.2445
&) —0.2445
17=0.9999
az 0.4238
Nu=0.4238Re"5%6+
bs 0.5626
3 0.7205
e 0.7205
7=0.9997
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