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Grinding Efficiency Optimization Design for Cyclone Mill

ZHANG Dawei

(College of Mechanical and Electrical Engineering,Soochow University, Suzhou, Jiangsu 215021 , China)

Abstract ; Research on grinding mechanism through numerical analysis and Fluent analysis, the unreasonable structure of

air duct is the reason for cyclone mill lower grinding efficiency. This structure can make sample easily accumulate in the

air duct and even occurs obstruction. This paper redesigned the structure of air duct. Air duct inlet section and the

center of the circle of grinding chamber were the same line, and in the middle of air duct there was a 135° corner. This

structure made the air flow velocity increase from 88.7 m/s to 107.0 m/s, and eliminated undesirable turbulent wind in

the air duct, significantly improved the grinding efficiency of cyclone mill.
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Cyclone mill structural sketch

s7) st

BCBHE T 0 KT /N2 B e KR Mg %4 77 105 N,
INAE WA R

AT DUt 28708 22 00k 5T £ i/ s 1) i ok i) —
I 5 7 [ RN B R 1) — 2, A48 SRy 107.5 N,
O /N R KRBT 2 77 105 N, fir L /INAZ it
RO IR —E RS JEAE R i O AR MEF A
WERESL T o BERPRY AR A BRI EE IR IS . AR
AL DABE I 0 T A R 1 o it v S 2 T, DA T 4
hnE o 7 R I e LR R AR A R, T A4 7R
AH RV T BT B St s sh /1N 22 FURE 8 i 34 1 A
VSl S AR Ay T LS I A A o
B IEE RIF

3) Jid XU i - AR XU P B A

H Inventor = pUE 2 (a) Frs A BIR 5 |, i
PRAF R step #8530 ( = . stp) o B step FLFL T A Fluent R
AEFRERAE GAMBIT Ho Al G fr /5 1H 58 B J LA B3 5., Bifi f
HAT AR . REMTGHMHEXSH)E, FHH R
Fluent JJ i RIA% A& 20 (. msh) 193CHF, FTIF ANSYS
Workbench , 5 31 Fluent ZH44F , 5 B340 2D i, &
A GAMBIT Az jf (1 A% SO, 1 B 58 e i i il
10 700 r/min, Jig %% J5 1a] A 386 B &L, i S A AR Viscous-
Laminar 1% B 4 k-epsilon (2 eqn) ; % ] Fluent ERiA\ 19
TCUERS 6 BE S 1F 5 ) SIMPLE 3300 o ik 113 5 4%
P D R A R g R O, SRR

LS 2, R38R 534 = [ (B 2 (b)) AT LLE
AR N I R R A O B B i S R S AR A
T il DA X ) 57 2 DX 8 B, e K R i Ao T s {4
HMIZAEH 3. 77 kPa, FELE T, AT A AL S AT I
PR A B DT A WA i o 1T D 3B B2 23 A1 2 ] ([ 2
() F S0 KAE H BAE 3 A 2 5 s R
FAb A FE, 2 88. 7 m/s, 11T H Al it 56 A1 30 2 Ak 1<
T ETE 66.5 ~71.0 m/s Z[A], JE B E BR HA
B FRREEOTIE 2 ) 1 5 0kt ik 1 22 1A i XUE DX,
M85 = BT DUE Y BF B = 1A — A -
2.29 kPa (47 R X8, T 1 X388 0 - X6 1o 2 B s B 1
A —AMIR X, e AR AT 0 m/s, I X I A7
T, UESE T e KU £ 78 (T )RR 3 1 11 b HE R
BRI BH ZE A R o
3 fikigit

AR R R TR A B 78 | 5 SR AR RN AL 38 76 4 L
i, DL 3 e XU 5 S B AR R A AR R B
MR BRI SRR 22 (RN T 3 A T AT 3
FIHH 2 HLBR M B B R 28 s 12



- 106 - ETH# Light Industry Machinery

2014 FESE6 HA

Rtk e, B AR TS T AR A, R A R, it
FEIEADUR 25 2 (i H 2k 2P R AR Bl . [ 9IRL
Fr SR R A L , B i ORI RCR AR LE S,

HAE TOL AR HEIT B . 5 BRI HLI R )y

Ji: 58 /Pa

377E+03

I 3.17E+03

/ 256E+03

\ 1.95E+03

\ 1.35E+03

740E+02

/ l 133E+02

4 T4E+02

-108E+03

O I -169E+03

2.29E+03

(a) JAE R AR

‘ 444E401
I 3.55E+01

(b) iz

AN IR (80 T A ) 2 L 5 B R vk
BOAR 580X 2 Rt 7, 475 R AT AR B it 7 JE AR
HEAT T

R [(mes)

8.87E+01
I7.‘)‘)E+()l
7.10E+01

6.21E+01

5.32E+01

2.66E+01

1.77E+01
8.87E+00
0.00E+00

(e) M=K

A2 Retseiidl 5 odraE R

Figure 2 Original impeller model and analysis results
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Figure 4 Tangent air duct model and analysis results
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Figure 5 Optimized air duct model and analysis results
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