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Application in a long distance
pneumatic conveying pipe
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DiffuserDiffuser builtbuilt inin conveyingconveying pipelinepipeline. . 
NomenclatureNomenclature inin thethe controlcontrol volumevolume
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ContinuityContinuity equationequation forfor thethe conveyingconveying gasgas
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ContinuityContinuity equationequation forfor thethe solidsolid
particleparticle
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Momentum Momentum equationequation forfor thethe
conveyingconveying gasgas
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ElementaryElementary forwardforward movingmoving forceforce
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The drag coefficient is given by Kaskas
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Momentum Momentum equationequation forfor thethe solidsolid particleparticle
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Cross section tightening in the diffuser
created by the flowing material
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CrossCross sectionsection ofof thethe densedense materialmaterial
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The cross section depends on
concentration and on the local point

( )xfA sds ;ρ=

=
∂

∂
+

∂
∂

= dx
x
AdAAd ds

s
s

ds
ds   ρ

ρ

( ) ( ) ⎥
⎦

⎤
⎢
⎣

⎡
++

+
= dxtgtgxddtgxd

ds

s
s

ds

  2   2  2  2 
4 1

2
1 αα

ρ
ρ

ρ
ρ

απ



13

Considering the above mentioned Eqs., we 
can obtain the following equation:
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The cross section of the dense 
material at the point x-dx/2

The The freefree crosscross sectionsection forfor gasgas

using the formulausing the formula k = 1 k = 1 -- ρρss//ρρdsds
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ContinuityContinuity equationequation forfor thethe conveyingconveying gasgas
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Momentum Momentum equationequation forfor thethe
conveyingconveying gasgas
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Gas- and solid material velocity in
function of diffuser length
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Pressure and material particle
acceleration in function of diffuser length
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Particle concentration and slip in
function of diffuser length
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Examination of the effects of
most important parameters

MixingMixing ratioratio
InclinationInclination ofof pipepipe
SlipSlip
ParticleParticle sizesize
ParticleParticle densitydensity
AngleAngle ofof diffuserdiffuser
ConcentrationConcentration
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Parameter: mixing ratio

DN100/125 α =3° β =45°

15

20

25

30

0 0,05 0,1 0,15 0,2 0,25

x  [m]

v g
  [

m
/s

]

mix.r.=0.1 10 20 30 40 50



22

Parameter: mixing ratio

DN100/125 α =3° β=45° 
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Parameter: mixing ratio

DN100/125 α =3° β =45° 
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Parameter: mixing ratio

DN100/125 α =3° β =45° 
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Parameter: inclination of pipe
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Parameter: diameter of the particle
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Parameter: diameter of the particle
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Parameter: particle density
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Parameter: particle density
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Parameter: diffuser angle
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Parameter: diffuser angle
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Parameter: diffuser angle
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Parameter: diffuser angle
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