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Fig. 1 Experimental device: 1—Experimental bench; 2—
Speed controller; 3—Motor; 4—Mixer; 5—Image acquisition

device; 6—Computer
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Fig. 2 Initial state of particles before mixer rotating: (a) e=0.6;

(b) e=0.527; (c) e=0.436; (d) e=0
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Fig.3 Schematic diagram of mixing index Lacey for different

mixers at =3 r/min and f=1/3

BURLAE TR A3 4% P (32 32 8 & 5 AT A7 1 ik
P, TRURE IR & AR BIUIANY 1% 3 AL .
PRI A A BURLTR A A RO BIL o — A AR
MR BTy = A LRI EE R, (H2AE
REEREMAFB B, 3 ML B R R A 28R
IR RE S ZAN ] o

M3 AL

4 MREAH

TGS I R TR

AWFERIEAR T, Lacey FEEUFHH 5 W £ n 5t &
JIRER, RIFIGHARS:, BT 8. M,
WKL IR VR B el R — T 40 A 3 AN B

1) PR AR B I B ITR A X AL
EAEM . fEmWIE PRI, ek JLT-4b 143 125
W&, RGBS, FERERA A3, WOk N B
FTHVERI N IFAGIz ),  BORLAR SR 3) 2 3 AR 1 A
JEI, B H R R RO 52 5 SR ) R v, I,
T ICRIURE TR REAR P A AR W A R, RIS B
SOV G ORI E R N, R, RS AR R,
Lacey $5%0 2 BTt

2) ZAGIREH B S BURIR A 22 i A BY
PINLEI AL RIVE R o fR R A 2 0B I BE A2 3))
TOTRURLZ TR (R B ROk 2, A, e AT A
ARSI ENB AN, WA AN R ES - A,
B 3 1 P oo BURL AR E ) AR R A TR P R
AP Rz 0 R A R, M ARG, A
M7 B 22 5, 3 SO A) RS A L%, BY4)
WEFFWEN . BB B RR SRR AR B W n, 5
ST RVURE 2 T) (1) D A A FH TEde e, S50 VR 5 0 R AR 1
Lacey 52U KA IE W AL 2%

3) EANREW B SR BURIR A SR L)
EAEH . ZIJuRURIAETR A 2% N B O RS E (1) A S0
), X5 BT AORL R TR S AT R R 44 E A
HRZEAIA RS DA SR F 27 . &
ETAPRA S, HICRBUREAESME,  /NEUREAE A
rIEING, A A BE I Al i Sy S I N
TOCRURIAR 8%, AEWUNRBENLAE S, BRI
HORTERG, T HUR A OE T ok & M S .
TERSSETRANIT B, UKL IR e B A T AR AR AN BT 1 52, T
T BT 98 TR S B S (I 3 v 1~1.5 Bl 2 1)
Lacey f8E808/N), (2R EVEH —BEALE, WEILA
IFAHEHIZY, B2, RE 5 miTik 2|54 P4, Lacey
WETRBE T8, fik—E LT,

TEW AR EGY B, HAARE, o BURLA A5 2
TR A R S R EUR I S i B W S R T [ Y VR 5 2%
W, HIRG SIS 0FEOC, —JoROR IR & e £k
SRR, 4 Pros, XU, fEAHIRERAE ST
Ty TR LR R TR A B N TR TR R R A 1Y
RGN ZE, M H, AT TR G2 20 Z 1
KA ZE . X2 hy, W& 4852 H SRR IE
ARISEN, BB BIANFAL BN, 0K 2R R4 1)
JIBREAN], 2 B BB B KA E I, ROk
R AR S e int ™, A 15 BV & B8 1) 8 00
R, FOORLAR 2R 753X RIS B AT R IS () ) A Re A2 Ak



828 hEA SR R

201744 A

TR, MR, 3 i Sl RO ) P e s K
BRI BENLTC i s AR B g 2%, itk, TREIRGE
P ZE

02 mle=0

B e=0.436
e=0.527
0.1} SNe=0.600 |¥

VL2222l 77777
WIS IS,

NNNNNNNNNNRN
NNNNANNNNNNNNN

1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
(64

B 4 ARG S A RO ST A B BOR & 18 B8 s s
JEAR R R
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mixing index in different mixers in period of wave mixing
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Fig. 5 Schematic diagram of active layer and stagnant layer in rolling regime: (a) Circular mixer; (b) Horizontal position;

(c) Vertical position
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Table 1 Variation of dynamic angle of repose 6 with rotational

speed at /=1/3 in two kinds of position

6/(°)
Position
3 r/min 9 r/min 15 r/min
Vertical 29 33 36
Horizontal 29 33 36
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Table 2 Variation of with length 2L of free surface with

filling ratio at @=9 r/min in two kinds of position

2L/mm
Position
1/6 1/3 12

Vertical 72.499 86.009 88.440

Horizontal 79.056 91.554 94.498
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Fig. 6 Geometric analysis of transverse section for elliptical

mixer
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Transverse mixing of binary granular in elliptical mixer

ZHANG Li-dong', LI Lian-hao', WANG Qing', QIN Hong', LI Shao-hua®

(1. School of Energy Resource and Power Engineering, Northeast Dianli University, Jilin 132012, China;
2. Science and Technology Research Institute Co., Ltd., China Datang Corporation, Beijing 102206, China)

Abstract: In order to evaluate the quality of mixing, the effects of filling ratio and rotational speed on transverse mixing
of binary granular in an elliptical mixer operated in the rolling regime were studied adopting experimental and theoretical
approaches based on mixing index Lacey. The results indicate that the centrifugal rate of the elliptical mixer affects the
mixing stability of binary granular in the wave mixing stage. For the same operating condition, the dynamic angle of
repose in horizontal position and vertical position of the elliptical mixer are equal. When the filling ratio is constant, the
dynamic angle of repose increases with the increase of rotational speed, however, the filling ratio is not larger than 1/2,
the length of active layer with free surface increases with the increase of the filling ratio at the same rotational speed
increasing. For the same operating condition, the area of the active layer in the vertical position is bigger than that in the
horizontal position. The area of the active layer decreases with the filling ratio increasing, and increases with the
rotational speed increasing in the same elliptical cylinder position. The mixing degree of granular increases with the
decrease of filling ratio at a fixed rotational speed.

Key words: elliptical mixer; binary granular; active layer; transverse mixing
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