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INVESTIGATION OF THE OPERATIONAL PRINCIPLE AND PARAMETRIC STUDY
ON A DRY PASTE SEPARATOR EQUIPED WITH A ROTOR
- L. THEORETICAL STUDY

S.U. Park,' Y.S. Kang? S. Kang' and Y.K. Suh™

'Department of Mechanical Engineering, Dong-A University
%Research Institute, Kumho Machinery Co. Ltd.

Construction waste is known to include a large part of coarse and fine aggregates, which can be recirculated
in the industry. Separating those aggregates economically from the waste has been thus considered to be one of the
most important issues in this field. In particular, paste mixed in the waste causes significant complain from the
inhabitants living near the place where waste-processing equipments are built and operated. In this study, we
investigate the operational principle of a newly developed paste separator by using theoretical (in this first part)
and CFD (in the second part) analysis. The separator consists of a rotor which turned out to play a significant
role in separating those pastes from the aggregates. Under suitable assumptions regarding the air flow velocity as
well as the particle velocity, we show that particles can be stagnant at the outlet of the roto channel for a wide
range of parameter values, which allow the particles to get enough time to settle down via the gravitation. We also
demonstrate such phenomenon by using a simple numerical simulation.
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Fig. 1 Cylindrical coordinates and air-flow passage for modelling
the rotor composed of blades(with height /7 and length L)
built on the bottom disk
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Fig. 2 Sketch of the flow pattern and velocity vectors on the
(r,0) plane near the outlet of the rotor channel
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Fig. 3 Streamline pattern on the axial plane of the flow in the core
of the paste separator after passing through the rotor
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Fig. 4 Variation of the air-flow drag force f, and the centrifugal
force f, with the radial coordinate r: Numerical results
with N=102 rpm, Q=8 m’/s; (a) d,, =0.5 mm, (b) d, =
0.27 mm, () d, = 0.85 mm

WA QIR A A2 QTR RIS e 2
Bl A §1517] @A A 79 B> Ry)elA
Yol gk B 39 dlol= 319 fouel gk
Pt 28 A el P ke QA AT S
2EY SHSE ro 9 BAskha A T3 A4
&, =r? 3} Uk A ZEE P} zo] Qo] of
=W < By) QS Tt e Aoz Agert

foo =Ry /1 13)

Fig. 4(a)= 7] AAzA

p=1.25kg/m3, p, = 2500kg/m3
1=1.8x10""Pass, R, =0.53m

L =10.044m, H=0.36m
N=102rpm, Q=8m3/s

2, = 360, t, =4.5mm

b

A PAAE d, =05 mmel dis] AR e A
TH @9l £, B f, o WA FaE o WE 2
oty A FAF(r > Ry )l AAE2 00l 3713
gto] EAfstn] YA A OoR RE o7 vl go] #
otue AARlel A + otk =H A
(Ry <7 < Ryolie 371880 o& gorur 9538
=& FAE HolH Fig 4a)9] A9 9] oujru &
grrk worg gAHo] A ¢heth BE B & 4
BellME F 39 wo]l EAEHARE o] WA FAORE =
QHgstel EEldom Aol & + gtk ¥ Fig 49
75, 2Eg} T Alole] AW r= R, oAM= 37130
r¥ HEo] FH(HXshe e Holet ol AW
A ZE U] w, 7F 2 vpgelA ], Bk 7] wolk
aela o] o 7 319 wio] EAsk o] e wHOo® Qb
A Holng EEjAow Advkes Aol drk

YRS A wrugte 449 AH r=R,v 1
2 ZAg e th Aol 0305 mmEth ZolA
AL Al Hlol} s = o) 5 3tthFig. 4(b) HX).
o] A& AR FAoR Qe Motk o)A niR Q)]
7dol Axk F7kte] 0.806 mmEF AAH ZE ErollA
FER QAL ARFICFg. 40) 7).

ZE AY U] Goelx] =S 3 r 3 vl F

e[



INVESTIGATION OF THE OPERATIONAL PRINCIPLE AND PARAMETRIC STUDY: -

Vol.20, No.4, 2015. 12 / 75

for N=102 rpm

0.806mm

oo
N
O_
~
oL
o
o_
[e)
N
N
[

0
0.4 0.6 0.8 1 1.2 1.4 1.6

-
LA B B B s B By B B B B B B

Fig. 5 Dimensionless air-flow drag force f*DZ’ f*m versus d,, for
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Fig. 8 Particle trajectory (solid line) on the (z,y)-plane and the variation of the particle's vertical position z on time (dashed line) given
on the (z,z) -plane obtained from the numerical simulation at each of four particle diameters at V=102 rpm
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Fig. 9 Particle trajectory and vertical coordinate obtained numerically for each of two particle diameters close to the critical value
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