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Analysis on coal unloading process of a ring-type coal feeder based on EDEM
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Abstract: To solve the problems of coal accumulation, coal spattering and insufficient output in ring-type coal feeders, a
finite element model for coal unloading process of a ring-type coal feeder was established by discrete element analysis
software EDEM. It studied the effects of unloading angle, width of unloading opening and velocity of unloading vehicles on
the force of unloading plate, the force of seal cover and the unloading capacity. According to the results, the force of
unloading plate was the smallest and the unloading capacity was maximized with an unloading angle of 45°. As for the dual-
ring coal feeder with an inner ring of a 900 t/h capacity and an outer ring of a 1 300 t/h capacity, the unloading openness
width for the inner and outer rings exert the least influence on the force of the unloading plate and the seal cover ,and the
unloading capacity, when it is 1 600 mm .Thus, it is the most ideal width for unloading openness. The variation of unloading
vehicle velocity can barely impact the maximum output. The research on unloading parameters of ring-type feeders laid a
foundation for the feeders’ stable operation.
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Fig.1 Coal unloading device of a ring-type coal feeder

2 EEE
2.1 BETERARE

BT R HEIBORE AR 22 R 43 R A% L ST B X5
R 41 AT 8] Fr 22 s A 750 2R iz 2 e A, A AR

SR Jo BT A R RS | B R SR A IR R 1Y Wiz
S AR A B 1A 2R P g B4 4R I AR i S
S TN B HOT TR B FEAB R 2 R R
FIF i) 1] B e 75 AL 0 L, B3 17 5 AR 42 ke Ay 3 42,
b A AT Xk G2 1) A FH N 255 P 5 [T R o 0 o 3
FEAZ R R B R E . B OTIR T R O 2
A5 — SRR AR B H SRR R R
AR e
BT AR | AR A B T 1 T Ok )
Fo MRIGFWE 2 HT BN, Wk i fiEsh
(]
mii, = 2 F
{Lé} =¥M’ (L
iy, 6, R 0K i 0 AR 05 5, 1,
KL B B A S X F, XM O BORCAE B0 Y
FiA & 1A 158
K A 22 40 (D) By DL s E] 25
K B e A T e

. /. iF
(”i)wé - (”i)w-g J{ m, } At

N

, (2)
), ~(0), o[ 5]
b A BRI s NV R X R B AT AR st 1]
X (2) B4y, TR B A A RS
(w), = () +(a) A
’ (3)

(0),., =(0), +(3), >

V4 T (A AL A R 22 Al S 8 SR Bsf g 422 fh 77
2 ARNWrE AR, K AT SRARATE A s [i] sSURURE (932 3
2.2 FESHEE

£ EDEM #AF HEA T4 L2200, /5 ZAE HOAT
Ab SR HRR AR N ) 5 SRR 5 SR, A kL
5 LA B4 R A 0k 2 (8] RS L R 22
7] B 2% fih M JO0RE R AE 4 A, R T AR A
1455

AT L URE SR 28 A S R SR
NG LA 0T R 4, M4 RS 1 DL 2 10 JBkE
Z ] AR LA A4 22 [i) fr 0 ks 1 L2 2.

®1 HEBY

Tab.1 Characteristic of materials

Bk LN By PI L /Pa P/ (kg-m™)
ot 0.4 1.1x107 1023
R 0.3 7.9%1010 7850




% 12 41 LAk % R T EDEM 9 38 X 2 B AU 8 4F 1 o 4 - 51 -
K2 EMEM 2200
Tab.2 Contact characteristics 2000
1800 -
” WE EEE RSIEE P 1600 -
R zx 3 = 2 fi AR 2 140
PRI 0.40 0.60 0.05 Hertz—Mindlin(no slip) g 1200 -
B 060  0.60 0.06  Hertz-Mindlin(no slip) g 1000
= 800f —=— IR A B 30°
—e— JHIfE R °
ARSI HIFR R S AL 2 200 Uh 1 DERFR i Tt
Z AL, PIER L )2 900 th, SRR TR 1300 th, 200/ TR TS
—o— EIERR 11 90
PIER BT 3 A B, SM IR B 4T 5 AL FTisiserionnnnis

JNo P BB R, RN E 35 0 A 1Y
1 000 mmx2 400 mmx500 mm A Uk T S A48
WAL VEL , 2SR 5 N3850 73 A1 119 1 000
mmX2 400 mmX 500 mm Y UKL T. ) R A 481 7h 21 AL
PETRPEL . AR AENLLPrs Tt f B4
IR T3z A7, EIARE 4 30 AT B AT, H AR R 4 B
F B R ZE Y EE S BTG, R T 4
SR () S ORUE RIS, T R T PR Hp i Ak, s
EARN A T I S 3

3 EMERS S

WA EN BT R B, 22N E
BRI | AR 75 25 A3 38 37 () A R T AR R 15 8 ) 0k
T % sk R AT BB AL, LR ST HVRH T
R IF R R EE AR B R 19 R DL N AR 1T
B ST VR R
3.1 HEREXEERSZ R E RN

12 Sk N BRI TR A2 T B0, WL 2 W LR
o, VR £ B A3 50K 300,750, 900 B, SRR 57 T
R, AR 45°,60°0) , BT 37 T8/, 45° 8] -
Bz St/ e B30 IR R S BV 5, LA 3
ATLLE SRR AR B 5y 3ok 750, 900 ), R AR 4 I
HY TR £, B8 R 300,459, 600, AR KA A FR
SR A5eRTH R W E 2 R T R R R
B R E 25 R R R 2 | R

B2 S B, PR U ML SR A v, 2 )
KM A J3E Ry 45°m), EVEAT- 3132 T3 d5e /Iy EURLHE )

At

3.2 HEFOZENHENRZH. EHEZAR
ERLE F1 R R0

3.2.1  NEREIEETT I 5 RE A 5 e

ARG EVE T 115 B X E AR 7 ) B Az
T R EURE S T s e AR Y% B 2 AR s 1T IE I,
3915 1000, 1 200, 1 400,1 600, 1 800,2 000 mm
S5 5P 1 SEREHEL T 0 B AT, WAl 4—6 T .

ME 4 7] LA W JF I SEE S 1000, 1200,
1 400 mm I, VBT 52 7 0K 5 HF H 58 B2 2R 1600,

A IS AT (m = s7T)
B2 EHERZHER
Fig. 2 Force of the unloading plate
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Fig.3 Coal accumulation of the bearing plate
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Fig. 4 Influence of the unloading openness width of the inner

ring on the force of the unloading plate
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Fig. 5 Influence of the unloading openness width of the inner

ring on the force of the seal over
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Fig. 6 Influence of the unloading openness width of the inner

ring on the unloading output
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Fig.7 Influence of the unloading openness width of the outer

ring on the force of the bearing plate
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Fig. 8 Influence of the unloading openness width of the outer

ring on the force of the seal over
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Fig. 9 Influence of the unloading openness width of the outer

ring on the unloading output
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Fig. 10 Relationship with the unloading vehicle velocity and

the unloading output
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