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Flow field analysis on ultra-fine pulping and

pulverizing cutter head by Fluent
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Abstract: Two kinds of tooth type pulverizing cutter heads are
designed based on the principle of superfine pulverization technol-
ogy, and two kinds of pulverizing knives are analyzed using
Fluent simulation software at the speeds of 6 000 r/min,
9 000 r/min and 12 000 r/min. The variation of pressure and
speed inside the head was studied. Then the pulverization effect of
the two cutter heads was verified by the material pulverization
experiment. At the same time, the energy consumption of the
two cutter heads was compared and analyzed. Results: The
central structure was a four-blade blade tooth-crushing cutter
head. The time spent smashing 50 g of soybean was about 2 min.
The average particle size of soybean after pulverization is about
4 pm, and the energy consumption ratio was consumed. The cen-
ter structure had less tip consumption for the three impellers.
The energy consumption for crushing for 5 min at 6 000 r/min,

9 000 r/min, 12 000 r/min were approximately 0.007 25 kW « h,
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0.022 49 kW « h, 0.059 43. kW « h, respectively, which had
good practical application significance.
Keywords: ultrafine pulverization; flow field analysis; particle

size; energy consumption
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Figure 1 Three-dimensionalmodel of the crushing

cutter head
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Figure 2 Schematic diagram of the tooth type
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superfine grinding head
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Figure 4 Flow field grid model of the cutter head
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Figure 6 YZ cut surface static pressure distribution
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Figure 7 Static pressure distribution diagram of two

cutter heads at Z=12 mm
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Figure 8 X =0 cut surface speed cloud
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Figure 9  Shear rate distribution of two cutter heads

at Z=12 mm
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Table 1 Particle size after smashing materials by two

different cutter heads

[y / doi/pm dos/pm doo/pm

min Jika JIkb  Jlka Jikb  Jlka Jikb
1 4.543 2.089 64.374 3.168  340.670 7.095
2 6.882 1.933 55.834 2.890  322.999 6.272
3 6.747 2.002 49.765 3.029  312.999 6.656
4 6.732 2.165 45.063 3.262  217.670 7.259
5 7.015 2.335 46.063 3.804  211.438 8.699
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Figure 10 Particle size distribution of different cutter

head crushing materials
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Figure 11 Comparison of average particle size after

comminution of two cutter heads
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e yd/ REFE/ (kW « D

(r *min 1) J13k a J13k b
6 000 0.010 07 0.007 25
9 000 0.032 10 0.022 49
12 000 0.084 20 0.059 44
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