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3.2
. IMF(implicit
multi-field) @ . IPSA(Inter Phase Slip
Algorithm) 1) : IPSA
4, PDC(Partial Donor Cell) @ ,
M. pe<10 PLD(Power Law Difference),
4
8 [4].
0.85
Tablel Physical properties of experimental materials
. Particle diameter, Particle density, Min. fluidization velocity,
No. Particle type dy (mm) 25 (kg/m?) U (ms) Geldart type
1 Resin 0.744 1474 0.220 B
2 Millet 1.640 1335 0.580 D
3 Silicasand 0.347 2550 0.110 B
4 Glass bead 1 1134 2673 0.624 D
5 Glass bead 2 1.640 2673 1.160 D
6 20%millet+80%resin 0.840 1444 0.311 B
7 30%millet+70%resin 0.898 1430 0.342 D
8 40%millet+60%resin 0.964 1415 0.275 D
4.1
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m/s 10.0 m/s, .
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Fig.1 Flow patterns of asingle jet in afluidized bed (,=50 um, p,=2600 kg/m®, Ui=10 m/s)
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Fig.2 Velacity vectors around a central jet in afluidized bed
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Fig.3 Flow patterns of isolated jets [(L—d})/dj>10]
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Fig.4 Flow patterns of transient jets [3.5<(L—d})/dj<10]
60 | |
(@)t=0.05s (b) t=0.15 s (c)t=0.38s
50
>

Fig.5 Flow patterns of interacting jets [(L—d})/d;<3.9]
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Fig.6 Comparison of Eq.(1) with our experimental
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7))
1 (pd, )"
tang =— . (3)
10.4( p,d,
L, =d,+2H tan, (4)
H; (1)
41 : (L—d)ld; 35 L4504
U Ung 1.57(<1/2Upy, ). 1) H=8.82d, (3)  tane=0.383.
(4  L=4.45d,.
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(1) :
2 :
3 Froude Reynolds .
4 3 ,
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E"'V'(IO/CU/():O' )
. peEpe
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o, .V LV V VoV = .y
5(pkUk)+v.(pkUkUk) =—&,Vp, +:B(U| _Uk)+v'7k + P8 (6)
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o, . .V ey
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a %) Le (m) XY (m)
Ca Py (Pa) [ k
d; (m) Rep Reynolds B (kg/m®)
dp (m) N (s? 0
Fr Froude t (s € (m?m?)
g (mis’) U, k (m/s) Megs Mes [kg/(m-s)]
H (m) Us (m/s) Hg [kg/(ms)]
K (m?m?) U (m/s) Pk k (kg/m?)
L (m) Un (m/s) % k (Pa)
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Jet Regime and Double Jet Interaction in Gas—-Solid Fluidized Beds
HONG Ruo-yu!, GUO Qing-jie?, ZHANG Ji-yu®
(1. Dept. Chem. Chem. Eng., Soochow University, Suzhou, Jiangsu 215006, China;

2. Dept. Solids Processing, Tech. Univ. Hamburg-Harburg, Verfahrenstechnik I, Germany;,
3. Dept. Chem. Chem. Eng., Fuzhow University., Fuzhou, Fujian 350002, China)

Abstract: Experimental investigation and numerical simulation were conducted for a gas—solid fluidized bed with a
single jet or double jets. The jet penetration heights in a 300 mmx51 mm two-dimensiona fluidized bed were
measured with pressure transducers. Numerical modeling and simulation was based on a two-fluid model with K—
model for gas turbulence. Jet formation and detachment above jet nozzle, bubble ascending and coalescence in bed,
and bubble burst on bed surface were visualized by computer simulation. It was found that the behavior of the
double jet system could be classified into three categories. isolated jets, transitiona jets, and interacting jets. The
criterions of jet separation for those categories were proposed. Jet penetration correlations were also recommended
for those categories

Key words: two-fluid model; fluidization; jet; jet penetration height
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