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Numerical Simulation of Spray Combustion
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Spray combustion is numerically simulated using the Euler equations for the solid and droplet phases assuming a
continuous, and the gas phase. Both solid or droplet and gas phases are connected through mass, momentum and
energy exchange equations. The equations are integrated simultaneously by a TVD scheme for the convective terms
of the both phase. Chemical reactions occur in the gas phase and Arrhenius type reaction rates are employed. we
could show the ignition of dust in the high pressure atmosphere.
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1st- dep

2-step

radical

(CoH,05)n(s0lid ) ® m(C,H,,0;)n(gas)
2nd- step
(C,H,,0; )n'(gas) + 6n(0O,) ® 5nH ,0O + 6n(CO,
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k=(liquid) or (solid) g=gas
() Explicit
Harten-Yee Non-MUSCL Moadified-flux type TVD-Upwind
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Tabl.1 Spray Condition
Pressure 60 am
Gas Temperature 850 K
Solid Temperature 293.15 m/s
Velocity 480 m/s
Solid Radius 725 U m
Void Ratio 025
Tabl.2 Test Condition
Pressure 40 atm
Gas Temperature 850 K
Solid Temperature 293.15 m/s
N2/O2 Ratio 3.762
Solid Radius 7.25% 10° 4 m
10cm x 10cm i xj =101 x101
()=(1,49)  (i,))=(153),
0
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Fig.1 T=0.695msec
Fig.2 T=0.695msec T=0.757msec
T=0.695msec
Fig.3
T=0.757msec
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T=0.056msec T=0.094msec
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T=0.0094sec T=0.094msec T=0.188msec T=0.282msec T=0.376mse

T=0.470mse T=0.695msec T=0.717mse T=0.738msec T=0.757mse

Fig.1 Gas Temperature F_-—H

T=0.470msec T=0.695msec T=0.717msec T=0.738msec T=0.757msec
Fig.2 Velocity Vector With Gas Temperature
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Fig.3 Densities (N2,02,H.0,CO5,Fuel)

T=0.056msec T=0.094msec T=0.056msec T=0.094msec

Fig.4 Gas Density = = Fig.5 Gas Pressure T =
' 16 kg/ m 100 kg/ m ' 23 atm 60 atm
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