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Experimental study on fluidization characteristics of
sludge under different moisture contents

GU Chenkai, LIYe, HUI Jianming, LI Ruiyang, YU Hongling
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: On the experimental system of fluidezed bed, the fluidization characteristics of sludge under 9
different moisture contents from a papermaking plant were studied. The experimetal results show that
with the increase of moisture content, the minimum fluidization velocity u,,; of sludge increases, the
fluctuation of pressure drop increases, thus the fluidization becomes unstable, and the fluidization state
transits from particulate fluidization to aggregative fluidization. When the moisture content is greater
than 38%, the perforation and groove flow are easy to occur and the sludge can not be fluidized.
Because the fluidization characteristics of sludge are quite different and the previous studies vary
greatly, there is still no uniform formula for calculating u,,,. Therefore, based on the experimental data,
two kinds of commonly used empirical formulas of u,; were introduced and a better model was used to
derive the calculation formula of u,; after comparison. The calculation formula of u,,; for other sludge
can be obtained quickly by referring to this method.
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Tab.1 Size distribution of sludge
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Tab.2 Density of sludge with different moisture contents
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Fig.1 Schematic diagram of fluidized bed
1.3 HEHR
e, s RORES TN B9 AT XA B Ty, fE2s
PRARZET 19 2805088 B i 1 R — XU, e 4
AW N YERF 2 min, fFRGERGET, ICFAHNAY
A MR B, BRI 2 RO . HR, AR
10 kg {5 BURLARRL, BISMARRLEN, KH
BERFIT, KA SN AR BRI R K
TR AL, SRS XL, R B R, dE
AL AL = NP R AR ZS . BIAR
WYIRIE SE itk 4E5F 5 min S5 RGRE . A
Ja VAT AR e A N — UK, TR R R
T, 4ERF 2 min ff RERRENS , ICRANAY 2R
A AT A R TR, KR & (RS AT
PE e KA 50 Hz, HR UL 2 Hz 3% 2038 I i 17
P, 25 HBHE) . RE, IRARETHR . KE
o B A RIS A ORI, 30 S % B R )=
B, DUHTIHHARZZ R TR R T, =
Yokl AR SR REE R ER L IR

2 HBERKSH

2.1 7 KUARFE S 451
IR B 2R T A B — O T A KR Y
JERE . KGHE w TR

u=—= (1)

X 0 M— K A, N REHE B (435
47 0.071 3 m’);

2 A Kb R B 26, 3005 A5 204 Kb &
K& AP, 5FRIATE u 1A R A

AP = —0.004 97 +0.047 49u +0.549 44>  (2)

800

700 -

600 - .

500 "3

400 |

300 . _,-"

200 o

100 F g

0 02 04 06 08 1.0 12
u/(m-s™)

2 i XU TR B B 2%
Fig.2 Pressure drop curve of air distributor
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Fig.3 Variation of pressure drop with gas velocity
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Fig.5 Fluidization curves under different moisture contents
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Tab.3 Empirical formulas of u,,;
75 e EZL /N IR A
| Wen 251 Remi = V33.72 +0.040 8Ar —33.7 0.04~20 mm, % i, 0.001<Re,,<4 000
2 Saxena 2™ Re = V/25.282 + 0.0571Ar —25.28 0.088~1.41 mm, 6<Re <102
3 Babu 4 Repi = V25.25% +0.065 1Ar —25.25 0.05~2.87 mm, Z i, 0.02<Re,,<170
4 Godard 2" Remt = V/25.7% +0.036 5Ar —25.7 —
5 Thonglimp %" Rems = V31.6% +0.0425Ar - 31.6 0.11~2.12 mm
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Rems = 0.001 08479947

Rems = 0.0019A79-87

0.09~2.2 mm, p,=2 650 kg/m’
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