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Schematic of flow domain



Two-phase flow conditions
- horizontal flow

horizontal flat plate: 0.5 m length, 0.1 m width, 0.002 m thickness

flat-plate boundary layer

flow velocity U∞=5 ms-1

12, 23, 32-mm corundum particles (rp=3950 kgm-3)

flow mass loading æ=0.07 and 0.14 kg dust/kg air



Assumptions:

a) Boundary Layer Concept

b) Two-fluid/coexisted flows

Force factors

i). Viscous drag force

ii). Gravitation

iii) Saffman force

iv) Magnus force



Two-Phase Laminar Boundary Layer Eqs.
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Boundary Conditions
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Effect of the particles shape factor on transversal velocity of particles
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Profiles of axial slip velocity normalized to friction velocity; =12 mm, æ=0.07
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Profiles of axial slip velocity normalized to friction velocity; =12 mm, æ=0.14
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Profiles of transversal slip velocity

normalized to friction velocity; =12 mm, æ=0.07
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Profiles of particle mass concentration across the boundary layer; 

æ=0.07, x=0.4
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Conclusions

Two-phase gas-solid particles laminar boundary layer generated near 

horizontal flat plate was studied for a range of solids loadings and 

particle sizes. The study shows: 

•growth of the particle mass concentration in surface area which increases 

downward layer; this trend is more pronounced for larger particles.    

•particles have velocity lag in x- and y- directions due to gravity which 

increased with particle sizes.    

•the shape factor may have a noticeable impact onto the flow conditions.  

•the coupling should be taken into account, and its contribution increases 

with mass loading.    


