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A. Numerical Simulation 

B. Validation 

C.Operating Condition and Gas-Solid Properties 
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Solid particle density 
Gas dynamic viscosity 

(kg/m ) Solid particle diameter ( m) 

Gas thermal conductivity 
( ) 

Solid particle thermal 
conductivity ( )

Gas specific heat 
( ) 

Solid particle specific heat 
( ) 

D.Comparative Study Using Numerical Analysis 

A. Pressure Difference 

B. Gas-Solid Behaviors 

C.Heat Transfer Characteristics 
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