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Simulation and analysis of periodical oscillation of gas-solids
two-phase planar opposed jets

XU Hongpeng, ZHAO Haibo, ZHENG Chuguang
(State Key Laboratory of Coal Combustion, Huazhong University of Science &. Technology, Wuhan 430074, Hubei, China)

Abstract: As the ratio of height-to-width of planar nozzle is less than 1, the planar opposed jets are
regarded as two-dimensional impinging streams. A numerical study of gas-solids two-phase planar opposed
jets was conducted by using two-fluid model (TFM). It was concluded that periodical oscillation was the
main flow regime for large nozzle separation with ratio of particle-to-gas mass flow m <8 2, particle
diameter 60 pm<Cd, <<175 pm and ratio of nozzle separation (L) to nozzle height (H) 12—20. This
oscillation was resulted from pressure release on the impinging surface and the inertia of incessant axial
jets, which was based on the instantaneous and mean distributions of static pressure and velocity at the jet
axis, The effects of different simulation conditions on oscillation period were discussed. The period would
be increased by enlarging nozzle separation or increasing particle diameters, while the period would be

decreased by increasing jet Reynolds number or ratio of particle-to-gas mass flow.
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Fig 1 Sketch map of planar opposed jets flow
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Fig 3 Test of grids independence
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Table 1 Geometric conditions and simulation parameters

Parameter Value
nozzle height(H)/m 0. 02
length of inlet pipe(!)/m L2
particle density(p,)/kg + m™* 2500
ratio of particle-to-gas mass flow rate(m) 36
particle-wall restitution coefficient(e,,) 0 7
L/H 12,16,20
initial gas Reynolds(Re) 1300054000
particle diameter(d,)/pm 60
particle-particle restitution coefficient(e) 0. 94
specularity coefficient($) 0. 05

Re ;
2.2
[12-13] s

[13]

Fig 4 Radial gas and solid instantaneous velocity at
x=0. 5L of case L/H=12, Re=27200,
m=3. 6, d,=60 pm
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Table 2 Simulation conditions ) dp=75um
—-=gp=100
Vaule P -
Parameter 0.5 ’
L=16H L=20H :
initial gas Reynolds(Re) 48800 54400 I~ 0
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