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Numerical simulation and experimental research on the gas flow
field of special-shaped sieve sheet of crusher

QIAN Yi', WANG Di', ZHANG Jue'?, TIAN Haiging'* . YU Yang'

(1. College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;

2. College of Physics and Electronic Information, Inner Mongolia Normal University, Hohhot 010020, China)

Abstract Aiming at the problem of crusher performance influenced by gas-solid circulation layer in traditional ring-sieve
hammer feed crusher. a method combining theoretical analysis. numerical simulation and comminution performance test
was used to study the aerodynamic effect of crusher on crushing indoor material particles and the movement law of
internal flow field installing special-screen shaped crusher was installed. The impact of crusher’s use of special-shaped
screen on comminution performance was analyzed. The optimized special-shaped screen were named B; (small arc
R,=51mm), B, (R, =83 mm) and B; (R, =93 mm), respectively. The flow field of three special-shaped screens
installed in the comminution chamber was simulated numerically by using hydrodynamic software, and the distribution
information of the flow field in the comminution chamber was obtained. Comminution performance test was carried out
on CPS-420 crusher with three special-shaped screens under the same working conditions. The effect of different sieves
on material grinding was analyzed. The simulation results showed that crusher produced different intensities of eddies in
the circulating area of crushing chamber after using segmented circular arc screens, which changed the circulation law
of materials and improved the sieving ability of materials. The air flow in the area swept by hammers showed a

disorderly distribution, which was conductive to the formation of turbulent motion and thus increases material particle hit
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probability. The results of comminution performance showed that crusher production efficiency of crusher with B3 sieve

in hammer feed crusher were 8. 1% and 16% higher than those of B, and B; sieve respectively, and the quality of

crushed materials ton per electric energy were 10.5% and 15% higher than those of B, and B, sieve respectively.

Temperature rise decreased by 0.6 and 0. 1 C respectively. In conclusion, the three optimized special-shaped screens

can improve crusher’s production efficiency, reduce power loss and improve material temperature rise, which has

positive significance for designing new special-shaped screens and improving crusher performance of hammer feed.

Keywords crusher; special-shaped screen; numerical simulation; comminution performance
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1. Frame; 2. Discharge cavity; 3. Sieve frame and sieve;
4, Hammer; 5. Inlet port of feeding mouth; 6. Feeding hopper;
7. Cover plate of crushing chamber; 8. Hammer frame; 9. Crushing
chamber; 10. Electric motor.
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Fig.1 CPS-420 hammer feed crusher structure
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Table 1  Technical parameters of CPS-420 hammer feed mill

2 A
Numerical
Parameter
value
AME R ] (KX 58 X B /mm X mm>X mm) 650X 380X
Outline size (Length X Width X Height) 930
Bl 30 1 (L /kW 3
Matching power (motor)
Tl %33 / (r/min) Spindle speed 4 400
7 H 4 /mm Rotor diameter 370
i i %% £ /mm Screen width 170
fifi fL B 42 /mm Sieve diameter 3
e # /(kg/h) Productivity 900~950
MRl J5 2 Feeding mode |
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1. Hammer; 2. Rotating plate; 3. Small arc; 4. Large arc.
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D and d are the outer and inner diameters, mm; R; and R, are
the small arc radius and hammer rack radius, mm; L, and L; are the
arc length corresponding to the small arc and the big arc, mm; L is
the chord length of the small arc, mm; B is the center angle
corresponding to the small arc, (°); A and C are the boundary lines
of the center angle B corresponding to the small arc the intersection
with the diameter d arc.
B2 EEsEREENE R EITREER
Fig. 2 Principle design drawing of segmental

circular arc sieve
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Table 2 Design parameters of three different parameters

of interval segmental circular arc sieve

i A AN 51 7 TN N 1 T 8
s e NGIE 3
R SAEA T /O k/m
4% /mm
Screen Number - Small arc Small arc
Small arc
surface  of equal ) center chord
radius
type angle length
B, 6 51 20 70
B, 6 83 74 98
Bs 6 93 73 111
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v, is the tangential of particles; wv, is the radial velocity of

particles; v, is the combined velocity of tangential and radial
velocity; wvj is the velocity of particles impacted by hammer; vy is a
partial velocity of component velocity impacted by hammer.
B3 FaTrEysBnEEsfirEE
Fig. 3 Diagram of particle velocity analysis for

radial plane materials
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1. Hammer frame; 2. Hammer; 3. Axis of rotation; 4. Sieve.
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Fig. 4 Three dimensions fluid model of the

crushing chamber
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Fig. 5 Velocity nephogram (a) and pressure nephogram map (b) of the sieve B,
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Fig. 6 Velocity nephogram (a) and pressure nephogram map (b) of the sieve B,
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Fig. 7 Velocity nephogram (a) and pressure nephogram map (b) of the sieve B;
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Table 3 Determination date of corn moisture content

28 FEdh 1 FE 2
Parameter Sample 1 Sample 2

HE BB A R g 7.996 7.995
Quality of sample and before drying
e B/ g 6.928 6.952
Quality after drying
TKA/ U 13.35 13.05
Water content rating
S KBRS/ %% 13.2

Average moisture content rating
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Table 4 Test results of segmented circular arc screen

fifi J 2 1

Screen surface type

Az &/ (kg/h)

Production rate

ML L A/ (W« h/0)

Cost energy per ton

T/ C

Temperature of scope

B, 1 057.38
B, 1 134. 60

B 1226.96

5. 00 5.1
4.75 5.6
4.25 5.0
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