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Bubble Behavior in Vertical Tube Banks Installed in a Fluidized Bed
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Fluidized bed combustion is one of advantageous technologies for coal and/or incineration firing
especially with respect to the environmental protection of emissions, such as NOx/SOx. Bed material
movement in such fluidized bed has a prime importance in the heat transfer process. Thus the
quantitative measurements of bed material movement and void fraction are indispensable for better
understanding fluidized-bed. In this investigation, neutron radiography is applied to visualize the bed
material movement in a simulated fluidized bed heat exchanger installed with vertical tubes. Bubble
behavior and void fraction profile are obtained by using the image processing technique. Bubble
movement is highly restrained by these vertical tubes to that the bubbles rise up along the tube. The
bubble diameter is well correlated by modified Mori & Wen’s correlation taking into account the

" pitch of tube arrangement. The bubble rise velocity and void fraction are well correlated by applying

the drift-flux model.
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Fig.1 Test section

Table 1 Fluidized particles
Mean diameter : 62um , Density : 2310kg/m> _(A-particle)

Jomy=0.00716m/s &ns=0.52

Distribution of diameter Contents

106um (5.2%) SiO, (89.5%)
90 (16.0) ALO; @4.11)
75 (20.1) Fe,0; (0.259)
53 (35.9

below 53  (22.8)

Mean diameter : 218um , Density : 2555kg{m3 (B-particle)
JGmb=0.0543n1/s &,,b=0.46

Distribution of diameter Contents

590pm (0.1%) Sio, (99.7%)
420 4.5) AlLO; (0.05)
297 (14.9) Fe, O3 (0.02)
210 (33.2) CaO (0.01)
149 (45.0) MgO (0.01)
105 2.1
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Fig.2 Flow pattern in B-particle bed (H/D=1.2, J5=0.17 m/s)
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Fig.5 Void fraction distribution and bubble definition
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Fig.6 Equivalent bubble diameter
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Fig.8 Correlation of equivalent bubble diameter
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Fig.9 Weighted mean gas velocity

Table 2 Distribution parameter and

weighted-mean drift velocity
: J Gmb Vos Co ;G—J
B-particle /s /s - il

Experimental | 0.0543 | 0.126 1.6 0.039
Calculated 0.04 0.087 | (1.6) | 0.023

Jom | Var | Co | Vg,
m/s m/s — m/s

Experimental | 0.00716 | 0.016 | 1.6 | 0.0045
Calculated | 0.0032 | 0.0056 | (1.6) | 0.00048
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