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Predicting separation performance using crude slime
hindered settling models in the teetered bed separator
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Abstract: The three empirical hindered-settling models are applied to predict the separation results in the
teetered bed separator. The three predicted data are validated using the experimental data generated from the
laboratory teetered bed separator. The effect of the teeter water, particle property and particle misplacement
are analyzed from three mathematical models. The results show that while Asif model and Das model fail in
predicting the overflow product yields of coarse coal at laboratory scale, Galvin model is available in product
yields. Asif model, Das model and Galvin model are incapable of describing the product ash and distortion of
predicted data occurs due to the ignorance of the bed inversion phenomenon and the structure of distribu-
tion plates. In the future researches, mathematical model is established from basic principles and carried out
to evaluate the separation efficiency considering various factors, including the teeter water velocity, feed
concentration and velocity, and particle misplacement and so on.
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Table 1 Formulas in Asif model, Galvin model and Das model

R 1 Asif #BE, Galvin #2F1 Das ER BT EAR
piEa i) n, Re,,
<o ) 48-n =0.043Ga%7 0018 -0.016 |33
Asif #5754 —, ~ 0:043Ga Re, :(2.33Ga 018 _1.53Ga™ )
5.1+0.27Re?’ 0.5 2
Galvin #5! n=——" Re.:[l4.5+ = p)o)*1.83d /) 73.81}
o "0+ 0.1R? =145+ (elo, o)) ! u)
Das Kt 2(2.35+0.175Re)7) log, Re, = P(4)+1og,y R(4)
as Y n=———— 0og c, = 0og
© 10401757 o 0
3g . od? ol —
Vi Ga:wskcu :MJ’:MM,AZIOEM)A"
u

U
P(4)=[(0.00177954—0.0573)4 +1.0315)4 —1.26222, R(4) = 0.99947 +0.

TR IENLI 3 EA LR AS BT b sf S ) T — o %
JEE RO B2 PR RIORE , Gt SR M ORE PR TP D B AR /N T 1
THFHRKGUE, 2 e B T RS 7= s R
T IDIREARE KT BT HKR®E, A Emsh
JEILF=hh o Asif B8, Galvin #84F1 Das A5 51# 2 St
TAF R E 0, I EE Re, » VHE ORI 0T
B, TN AN [FDRL S 0% FERIORE (138 2047 R, AT
TR IR R 43 3 2R

TEVE R R RE AR, Asif B8 R4 n,
MV W HL Re,, s AN 2L Ga 1 7 ) - Galvin #27Y
i, R4 n, K Garside 55 Al-Dibouni #2114 5&
B R ORI Zigrang i1 Sylvester $2H1
(B S WG 0 7 B2, {H Hartman Z5U'°MAN Zigrang

01853sin(1.848.4 - 3.14)

1 Sylvester 42 Hi (15 FEAFAERE AR 2, M Das HA
HAETRI SRR R 23 3 38R, T 2 5P o] i K Al 4
Ar BN AIE, 1R 0, 5HEEEAC, B
Rowel " H ({2856 7 R

7 Asif BRI Galvin B0, i 2 X SHT1R 1
WKL H TR IS A — 2, {H Das B8 5 TR
AR AR 2 AL, R 43 R 38 5 4% (1) 11
AR/ 45%. Galvin 74, Asif BEYFT Das A7 sk
PR E n KIRZIh 2.7, 2.4, 2.0,

A RIIEFE 53 530 %o AN R L 55 0 25 5 () s SR FH =
R HEAT P T kL R bR, a5 sk 2
I 3 Piom.

Table 2 Hindered-settling terminal velocities at the density level of 1300kg/m®, 1400kg/m’ and 1500kg/m’

%2 1300kg/m’. 1400kg/m’® F 1500kg/m’ B BB FHMME KR ERITE %=
1300kg/m 1400kg/m’ 1500kg/m’

Asif %! Galvin #%  Das M Asif #i%  Galvin #5i%!  Das f%  Asif B8 Galvin 8%  Das f&Y
12.88 7.88 482 26.13 18.24 11.98 37.56 27.90 18.48
15.39 9.82 5.66 31.08 22.69 13.99 44.52 34.67 21.48
19.21 13.32 6.88 38.58 30.71 16.79 55.04 46.89 25.53
20.75 14.96 7.31 41.60 34.48 17.77 59.25 52.63 26.94
22.32 16.79 7.71 44.65 38.69 18.69 63.51 59.04 28.28
24.07 19.06 8.14 48.05 43.92 19.69 68.24 67.01 29.78
25.65 21.37 8.53 51.12 49.23 20.65 72.50 75.09 31.27

T BRI 1200kg/m’

501

978-1-935068-37-2 © 2010 SciRes.



7

% Scientific
% Research

»
%

9

o

2010 The Second China Energy Scientist Forum

Table 3 Hindered-settling terminal velocities at the density level of 1600kg/m’, 1800kg/m® and 2000kg/m’
% 3 1600kg/m®. 1800kg/m> 1 2000kg/m’ %% FE R B TSP K iR I+ E &

1600kg/m 1800kg/m 2000kg/m’

Asif B Galvin #5%  Das % Asif % Galvin 8% Das #%  Asif #%!  Galvin #5%!  Das %!

0.3mm 47.51 36.67 23.99 64.26 51.93 20.96 78.17 64.97 38.69
0.45mm 56.16 45.52 27.77 75.64 64.40 32.53 91.73 80.51 44.16
0.8mm 69.19 61.51 32.76 92.70 86.93 37.38 111.96 108.60 51.00
1.0mm 74.40 69.04 34.49 99.49 97.53 43.56 119.99 121.82 53.47
1.25mm 79.65 77.43 36.16 106.32 109.37 45.73 128.04 136.58 56.05
1.6mm 85.47 87.86 38.10 113.87 124.08 47.92 136.94 154.92 59.26
2.0mm 90.72 98.45 40.06 120.66 139.01 50.56 144.92 173.55 62.68

T BRI 1200kg/m’
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Fig.1 Predicted and experimental curves of overflow product
yields with teeter water velocities
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Fig.2 Predicted and experimental curves of overflow product
ash with teeter water velocities
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Table 4 Comparison of overflow product yields and ash between predicted and experimental results
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