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Channel Design of Decanter-Type Centrifuge (II) - Particles' Sediment and
the Bowl Length
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ABSTRACT

In this paper, based on the concept of solid particles' sediment problem the working formula determining the
bowl length of a Decanter-type centrifuge were derived. Assuming that particles are uniformly distributed along the
vertical line of the liquid inlet position, it was possible to derive a constant value % wused for determining the
bowl length. It was shown from the sample calculations that the bowl length should be increased as the particle
size to be removed from the liquid is decreased. The length also should be increased for the same particle size as
the bowl diameter is decreased. To help the engineers choose a reasonable bowl diameter, the statistical relationship
between the bowl diameter and the capacity of the international products is obtained and presented.
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Fig. 1 Ejection of liquid from holes on the screw shaft and its jumping into the liquid pool inside the channel

A 828 ddeltt Fig 12 A9
= A o ko i A R S =
olg@Al A el el AA Lol
A AEE e FFE 523, 9
A FAL €94 A= HA
(Fig. 2). o} W, 7M & &A= =/ $x= 7tet
o7 W Foll Bgo g 27] Ho FEe A
HE7E B3 wEso 2% 2eHA g i
(ZH A A«] A, FALE €A dA= B2 &
o B B2 H 23F @il 935 &8 wE
T %oz 01%5101 WEgchagdA BY #A).

Fgol e

599 £
ol o
e etk

g Aoald A G dAda 9718 4R
v ZAE OF Aojth

2 =idAE g B & EAG HER Q%
9] #H7(sediment)TH2 st Aol Hagk A
o] gRHE 4 YFE 'H" dolE AatH, o]
et Bgo Zdolg A3 EAE vk

4, dAEel 7 EH“'} 712 AdH F5/, T
z 4 °JE]°1] &) A= Records®} Sutherland'7t &
25 vt gloy, AAAE H8 FAdsHes g

YA THE ATATHE Rob2 4 ok
2 o) THe e 2o AN

Aol Aol Lt AW e QA Ax vt A 718 2R B FAH SHE AP
o Rl ¥ & Qo ek Ak & g © EAE GF ABAAAE x99 2719 A
& A 2ALSS BY BES FUYND & g B FEO WAS FARY 9 a8 PN
o 22y AL A Ul fAEEY dRENS FE THS 49¥H AdddM= wead, AS
et @& ol elgiot AAzE GF Ao Bge Holg AAS7 A% F2l3 A
Sl & diHez Fu 7t ARES B F A A, AeddlMe oo FAAL AN dE &
o] A dolgt FHdHA 5] WEFE Tl o] At vlx|go g A7ddA AL Ao}
&7 dEd 225 Fevh AlLE o)y
liquid outlet inlet H
IQ>‘ou e = ﬂg\‘
- A - sludge
/] — B % outlet
bowl inner surface J
1

L

§

Fig. 2 Spreaded view of the channel inside the centrifuge. The screw blades are parallel to this plane
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Table 1 Numerical results for two products the specifi
cation of which are given in a Web page

Q Do H Lp Lcy] dc
(m’hr]| [m} | ] | [(m] | [m] | [m]
P-Co.
45 0.470 | 0.099 | 0.150 | 0.820 {0.0009
(Med.-2)
P-Co. 45 0470 | 0.099 | 0.150 | 1.230 [0.0006
(Med.-3)

Table 2 Numerical results of L, for the same

parameter set as Table 2 of the previous

paper
de Do L, H Loy
0.0001 0.460 0.190 0.092 1.429
0.0002 0.443 0.184 0.089 0.884
0.0004 0.397 0.165 0.079 0.645
0.0006 0.361 0.151 0.072 0.559
0.0008 0.335 0.140 0.067 0.509
0.0010 0.316 0.132 0.063 0.475
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Table 3 Numerical results of L for the same

cyl
parameter set as Table 3 of the previous

paper
de D, L, H Lyt
0.0001 0.514 0.186 0.090 1.194
0.0002 0.494 0.179 0.‘087 0.768
0.0004 0.441 0.161 0.077 0.574
0.0006 0.400 0.146 0.070 0.500
0.0008 0.371 0.136 0.065 0.457
0.0010 0.350 0.128 0.061 0.428

Table 4 Numerical results of L _, for the same

parameter set as Table 4 of the previous

paper
dc D, Ly H Leyt
0.0001 0.617 0.254 0.062 1.018
0.0002 0.590 0.243 0.059 0.745
0.0004 0.523 0.216 0.052 0.595
0.0006 0.474 0.196 0.047 0.527
0.0008 0.439 0.182 0.044 0.485
0.0010 0.414 0.172 0.041 0.455
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