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Simulation of Gas Flow through Sand Core
Yasuhiro Maeda

Abstract

This paper provides the numerical simulation model of the gas flow through the sand core.
When the sand core is used in the casting, the core is heated to release gas which causes casting defect. It
is necessary to exhaust the gas in order to obtain a sound casting product without defects caused by gas
entrapped. As a technique to decide the locations of gas vents, knowing the distribution of pressure and
velocity in the core by nmneﬁcal simulation is one of the key methods to give sound castings. In this
study, Ergun's equation is used as the fundamental equation considering the variation of characteristics of
the sand core. The governing equations for the gas are solved by the SIMPLE method. The experiments
are done to verify the model. As the result of tuning up parameters by comparing the result of simulation
with the experiment, it becomes possible to estimate pressure distribution, velocity, and flow quantity
with enough precision. From these results, the present simulation provides the useful information for
deciding the positions of gas vents.
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Table 1 Calculation conditions for round bar. ~'§’i
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in n out

Shape Coefficient of Particle, ¢ [-] 0.76 {
Average Diameter of Particle, d, [m] 0.22x107% 1 1€ 3
Gas Density, g, [ke/m®] 1204
Gas Viscosity, g [Pars] 1.18x10 Fig, 1 Schematic illustration of round bar model.
Total Numbers of Mesh 157216
Mesh Numbers of Core 105596
Tuning Parameter, C [-] 10,03 30 r r {1
Inlet Quantity of Gas, g, [x10° m¥/s] | 16.7, 33.3,50.0 Mark Data I ,/l
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Fig. 2 Gas pressure distribution of round bars
obtained by calculation in the case of parameter Fig. 3 Comparison of inlet gas pressure values for round bar

C=0.3. ’ model between experiment and calculation.
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Fig. 4 Arrangement of gas vents.
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Table 3 Separated areas and inlet quantities of gas,

Table 2 Calculation conditions for core of
) Area | VolumeRatio [%] | Inlet Quantity [m¥/s]
water-jacket. Al 109 13.0x10%
Void Fraction of Core, £[-] 0.46 A2 11.1 13.3x10°
Shape Cosfficient of Particle, ¢ [-] 0.76 A3 122 14.8x10°
Average Diameter of Particle, d, [m] 0.22x10° Ad 16.0 19.2x10°6
Gas Density, p, [kg/m’] 1.204 AS 16.0 19.2x10
Gas Viscosity, 4 [Pa-s] 1.18x10°% A6 16.0 19.2x10¢
Total Numbers of Mesh 1307320 A7 17.8 21.3x10%
Mesh Numbers of Ccor 323548
Tuning Parameter, C [-] 03 Table 4 Opening ratios of gas vents.
Total Quantity of Inlet Gas, g;, [x10 m%/s] 120.0 Condition Opening Ratio of Gas Vent
Numbers of Gas Vent Area 5 Number 1 2 3 4 5
Outlet Pressure, [kPa] 0.0 1 1.0 1.0 1.0 1.0 1.0
2 1.0 1.0 1.0 0 0
3 1.0 1.0 1.0 0.25 0.25
4 1.0 0.25 0.25 1.0 1.0
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Fig. 7 Gas pressure distributions for core of water-jacket obtained by calculation in the cases of vent

conditions shown in Table 4.
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