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Fig.1 Picture of pan type granulator
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Fig.2 Simulation model of contact force between two particles
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Fig.3 Definition of rising ratio and dynamic repse angle
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Fig.4 Schematic diagram of pan type granulator
Table 1 Size of pan type granulator

Diameter 24.5 [cm]
Depth 75 [cm]




Table 2 Simulation and experimental condition

Material Calcium carbonate

Particle diameter 25.2 [um]
Granule diameter 10 [mm]
Density of granule 0.192 [g/cms3]
Filling ratio 2.12 (%]
Rotational speed 30, 40 [rpml]
Angle of gradient 45, 60 [deg]
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(c) Rotational speed 30rpm, angle of gradient 60°

Fig.4 Effect of frictional coefficient on rising ratio and dynamic repose angle
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(c) Rotational speed 90rpm, angle of gradient 45°
Fig.5 Influence of rotational speed on the particle motion
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(a) Frictional coefficient 0.4

(b) Frictional coefficient 2.0

(c) Frictional coefficient 3.0
Fig.6 Influence of frictional coefficient on the particle motion at 90 rpm
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Fig.7 Snapshot of granule behavior
(1) Rising (1) Reverse (II) Avalanche depression (IV) Fall, cycle




3.3 Izl —ia AR LUEs

Table 3 | T~ § G T/ N AUERIEN ORI BB DY R 2 L—3 g V& ToTe. E£72, T
L& LT USRI Y Table 1 TRLULZZBDERI—DHDE LIz, v a2 b—T 3 2B
CIRMAHEE & RN 228 L ST BRORMABEIEREA FHE L=, Fig.8 ITBiRMA, [RHREE)
(AR BN - LT A R,

Table 3 Condition of simulations and physical parameters

Typical products diameter 10 [mm]
Time step 3x10% [secl
Filling ratio 2.12 (%)
Frictional coefficient 2.0 [-]
Rotational speed 15~100 [rpm]
Angle of gradient 25~70 [deg]
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Fig.8 Influence of rotational speed and angle of gradient to Rotational Movement Distance
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Table 5 Conditions of granulate experiment

Material Calcium carbonate

Particle diameter 25.2 [um]
Filling ratio 2.12 (%)
Granulate time 3 [min]
Binder Water [-]
Binder volume 10 (gl
Rotational speed 15~60 [rpml]
Angle of gradient 45~70 [degl

AREBR BT, X —DUITIA, FEROFIEEA S 72DIC O = —NTRA
L TR\ Ao U —E T PRIV CGERID R bR Th - Tl & L7223, ZDfE
IFEEILT10 % Tho7o. ERORMNL, fizHWFOEE2 11.1mm, 5.66mm,
4.0mm, 2.0mm OfFToHkL, #ifi ORI FEOERE RO

4.2 kIR R
IRERTI IV 7 WDFERI ATV, T DH%SDHITZITo72. FOfER% Fig9 (-7

100

90

80

70
B>=11.1mm

GO
E<11.1mm

50

40 0 <5.66mm
m=

30 4mm

20 B < Zmm

10

0 1 1 1 1 1

15rpm 20rpm 30rpm 40rpm 50rpm G0rpm

Weightratio[%]

(a) Angle of gradient 45°

11




Weightratio[%]

Weightratio[%]

100

100

illl

15rpm 20rpm 30rpm 40rpm 50rpm G0rpm

(b) Angle of gradient 50"

il

15rpm 20rpm 30rpm 40rpm 50rpm G0rpm

(¢) Angle of gradient 55°

H>=11.1mm
E<11.1mm
0= 5.66mm
B < 4mm

B < Zmm

H>=11.1mm
E<11.1mm
0= 5.66mm
B < 4mm

B < Zmm

12




Weightratio[%]

Weightratio[%]

100

100

il

15rpm 20rpm 30rpm 40rpm 50rpm G0rpm

(d) Angle of gradient 60°

il

15rpm 20rpm 30rpm 40rpm 50rpm G0rpm

(e) Angle of gradient 65°

H>=11.1mm
E<11.1mm
0= 5.66mm
B < 4mm

B < Zmm

H>=11.1mm
E<11.1mm
0= 5.66mm
B < 4mm

B < Zmm

13




Weightratio[%]

100

90

80

70
E>=11.1mm

GO
E<11.1mm

50

40 0 <5.66mm
m=

30 4mm

20 B < Zmm

10

0 1 1 1 1 1

15rpm 20rpm 30rpm 40rpm 50rpm G0rpm

() Angle of gradient 70°
Fig.9 Granule size distributions as a function of rotational speed.
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