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NOMENCLATURE 
 

A   the cross-sectional area of the pipe, 
2m ; 

S   the wetted perimeter, m ; 

D   the hydraulic diameter, m ; 

    the shear stress, 
2/N m ; 

   theinclination angle of the pipe; 

U   the in-situ velocity, sm / ; 

f   the friction coefficient; 

   the dynamic viscosity, cp ; 

R   thepipe radius, m ; 

w  the waterfraction, %; 

wm   the water fractionof the mixture layer, %; 

Q     the volume velocity, sm /3
; 

TQ   the volume velocity of the total flow, sm /3
’ 

SW inputU   the input surface velocity of the water layer, sm / ; 

SOinputU   the input surface velocity of the oil layer, sm / ; 

SWU    the surface velocity of the water layer, sm / ; 

SOU     the surface velocity of the oil layer, sm / ; 

SMU   the surface velocity of the mixture layer, sm / ; 

wh       the water holdup, %. 

 

Subscripts 
 
o The oil layer 

w The water layer 

m The mixture layer 

i The oil-water interface 

i1 The water-mixture interface 

i2 The mixture-oil interface 
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