
P
os
te
d
on

22
N
ov

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
66
90
84
52
.2
02
62
69
6/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Radial Distribution of Solids Concentration in Downer

Fan Yiping1, Yafei Zhao2, and Chunxi Lu1

1China University of Petroleum
2China University of Petroleum Beijing

November 22, 2022

Abstract

Two different radial solids concentration distributions in downer have been reported, i.e. the shapecombiningwithreverse−core−annulusandthecore−annulusstructures.Theoccurrenceofthesetwopatternshasnotbeenquantitativelyinterpreted.Inthispaper,theaerodynamictheoryisusedintwo−phaseflowanalysis.Atransverseforceontheparticles,i.e.theKutta−Joukowskitransverseforce,isintroducedtoexplainandquantifytheformationsofthesetworadialsolidsconcentrationdistributionsindowner.Thisforceisthefunctionoftheparticlevelocitygradient,theslipvelocityandthegasdensity.Basedontheavailableexperimentaldataproposedinthepublishedliteratures,thedistributionoftheKutta−Joukowskitransverseforceindownerisdiscussed.Theresultsshowthatthisforceisthemainfactorforthesetwoprofilesoccurrence.
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