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Abstract

This study was conducted for increasing solubility of weaning food by fluidized bed agglomeration. The
conditions of the fluidized bed agglomeration affected the physical properties of weaning food. To elu-
cidate the optimal conditions for fluidized bed agglomeration of weaning food, the influence of spraying
quantity, spraying rate, binder solutions and inlet air temperature were investigated. Bulk density of
agglomerated weaning food was reduced with the increase of spraying quantity. Flow ability of agglom-
erated weaning food was increased with the increase of spraying rate. Maximum flow ability of spraying
rate was on 340 g/min being very good condition. Effect of binder solution (fructose 5%, 15%,30%)
was not significant. The best agglomeration was observed when inlet air temperature was 115°C. Fine
particle (below 250 um) was reduced from 60.4% to 7.0%, significantly. Mean diameter of particle
increased from 233 um to 542 um showing growth rate as 133.6%.
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Fig. 1. The multicell continuous fluidized bed agglomeration.
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Table 1. Operating conditions of fluidized bed agglomera-
tion on spraying quantity

Spraying quantity (kg) 1750 2000 2.725
Hold-up (kg) 6.5 6.5 6.3
Initial bulk density (g/1) 430 430 430
Fluidized bed temperature (°C) 75 75 75
Spraying solution water water water
Spraying pressure (bar) 2.5 2.0 2.0
Spraying rate (g/min) 90 150 240
Spraying quantity (kg) 1750 2000 2.725
Spraying solution temperature (°C) 60 60 60
Nozzle position (mm) 200 200 200
Air volume stream (m*/h) 380 380 525
Air velocity (m/sec) 068 067 094
Inlet air temperature (°C) 28 35 40
Duration (total, min) 28 35 40
Final product temperature (°C) 47 47 47
Final product bulk density (g/1) 400 360 310
Final product moisture (%) 3.0 52 45

Table 2. Operating conditions of fluidized bed agglomera-
tion on spraying rate

Spraying rate (g/min) 180 240 300 340
Hold-up (kg) 45 65 55 60

Initial bulk density (g/1) 430 430 430 430
Fluidized bed temperature (°C) 75 75 75 75
Spraying solution water water water water
Spraying pressure (bar) 20 20 20 20
Spraying rate (g/min) 180 240 300 340
Spraying quantity (kg) 2.500 2.725 2.725 3.500
Spraying solution temp. (°C) 60 60 60 60
Nozzle position (mm) 250 200 200 200
Air volume stream (m*/h) 470 525 670 670
Air velocity (m/sec) 0.89 094 120 1.24
Inlet air temperature (°C) BT 75 5
Final product temp. (°C) 45 471 41 47
Final product bulk density (g/) 290 310 310 310
Final product moisture (%) 30 52 52 45

LS ratio (%) 419 500 583 556
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Table 3. Operating conditions of fluidized bed agglomera-
tion on spraying solution

Fructose solution(%)

Spraying solution Water 5 15 0
Hold-up (kg) 1.0 1.0 1.0 1.0
Fluidized bed temperature °C) 75 75 75 75
Spraying pressure (bar) 20 2.0 2.0 25
Spraying rate (g/min) 30 40 40 50
Spraying quantity (g) 300 300 300 300
Spraying solution temp. (°C) 60 60 60 60
Nozzle position (mm) 350 350 - 350 350
Air volume stream (m>/h) 160 160 160 160
Air velocity (m/sec) 142 142 142 142
Inlet air temperature (°C) 75 75 75 75
Duration (total, min) 10 12 12 12
LS ratio (%) 300 300 300 300
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Table 4. Continuous operating condition of fluidized bed agglomeration

Inlet air temp. zone 4 (°C) 80 90 105 110 115 120
Feed rate (kg/h) 1000 1000 2000 2000 2000 2000
LS ratio (%) 8.00 5.40 7.95 8.85 855 8.70
Air volume stream (m*/hr) 9500 9500 12500 13000 13500 13500
Inlet air temp.
Zone 1 (°C) 95 95 100 85 75 85
Zone 2 (°C) 95 95 100 85 75 85
Zone 3 (°C) 70 100 110 85 100 100
Zone 4 (°C) 80 90 105 110 115 120
Zone 5 (°C) 15 15 15 15 15 15
Outlet air temp.
Zone 1 (°C) 46 59 53 45 43 44
Zone 2 (°C) 47 58 56 43 43 44
Zone 3 (°C) 47 68 58 43 49 46
Zone 4 (°C) 43 58 49 44 43 48
Zone 5 (°C) 25 38 21 33 35 34
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Fig. 2. Effect of LS ratio to bulk density and air volume
stream on fluidized bed agglomeration.
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air volume stream of fluidized bed agglomeration.
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index of fluidized bed agglomeration.
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Fig. 6. Effect of inlet air temperature on fine particle of
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