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Fig. 1 Diagram of mechanical rapping ash-removal

experimental platform
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Table 1  Amplitude of rapping force F, (N)
PR

FREEIC) 45 ¢ 100 ¢ 200 ¢
10 3.102 46 7.784 81 14.767 4
20 5.647 58 13.785 58 26.635 85
30 10.171 36 23.796 04 39.868 2
40 14.006 34 30.830 78 60.195 39
50 15.398 48 34.985 99 67.067 38

I BT R S LR HotShot 512sc 5
AR, 512%512 3 PERTN  Frddd B nT DAk £
4 000 Mi/s, FEAIIE - PERSAE T 0 B s FA 48k
FEh 20 /sy SEER Ay BRI E N 1024%512,
FER B 15 A 500 MWoi/s; 5 A, A R o BT AR
BN DR ARUINEW//EE N i ) 1B Y53 S = A AL L s
EBH, E LIRS T RTE E Gt s 4

FEL PR H 1 T A% SRS AR g 78 36 RS A, K
BN Z S ISR RS L RIS &)k
FIAS R ARG A A L I o, i 3L

R 2R BA ST F K v R A 2E R R S 0 Yo
5B RE R Q235, RSH Sk 450%450 mm , K
JEBR R Ry 1 P A R Tl R T Uk
T 6 R T B R 2 1 DX (AR S 56
B DX 38R 4 P 0 AR R 200 mm AR, IV
FEL 0 280 R 2 I SE B 2 11 ), 761 XY
SIHLR b — 2R CIREEIE K (A 5256 FH 5 20
J AR IR R 1 7E 4 TR AR L, SR S4B S B T o

SR EAE ROV BE LIRS, SR — e
TRAE fb R BT Jie K B DX e, 1 30 4 R X e A K
2B R FE AR R AN PN — Be i) 3R 20 A
IKoE A ARSI JE AR SE L, 5 B 0 B
IRZRSHHIE.
1.2 RIREm

WK AT 2 A, EE R AE 40 Ak BK 85 BE
i B NS TR A SR e R
PR AN [ T R s ZE 7K ¥ BE L (TR B K
M), A 171752 M 5 DR A 94 o V. 552 6 v i FH A S AR
WoRk TR TR — ], RS A G
RIBHNERIKBBE I U,

R G HEASOH I I BURE 347 T0 2R 434, 43 B
gE RN 2 frs. o Sio, r i B9 e B dok, H
K2 ALO; Fe,0; (CaO %5

x2 BIRRSSHT

Table 2 Composition analysis of coal ash (%)

Si0, ALO; Fe,0O; CaO MgO TiO, SO; K,0 Na,0 P,0Os
44.17 18.88 14.77 10.42 2.33 1.15 5.80 1.40 0.25 0.31
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Fig. 2 Route diagram of pendulum ball impacting

and video recording



60 BT RER 24l 537 &
Lo AS (1) T B R A
" Atxsin - i
o 3 RRERRITE
k=— 2
v, @ 52y o G R M A
pop S 3y BOREER/ NI sty bt AT e
Anxsina YOG 1 TR IO 29 3 B IR E A 04,1 o
Hpr kLR A 2 mm 3 mum 4 mun, LS ) KN 2~67 .

B S A2 R A AR ik Y P ], 5 20 SRR 4
M v AR IE 220 7 AR AR A I 4 et 21

12

T\r —=— 138N
[y —*— 266N

0 5 10 15 20 25 30 35
it
PIRIZIEE 1 mm

4.0

35 —=—10.2N
—e—238N

3.0 ——350N
—v—60.2N

0 s 10 15 20 25 30
A
JEIRZEE 3 mm

P 3 7 AN TR B BE R R S AR AN [R) R I ol 7 19
VR BRI v i i 2 .

2.0
—*—10.2N
1.6 —*—26.6NN
—4—399N
w —¥—60.2 N
JJ\EH 1.2
it
E 0.8
0.4
0.0 T T T T
0 5 10 15 20 25
ik UK
PORZ IR 2 mm
6
A —m— 78N
54 v A/ —— 154N
—4A—238N
4 Y-y —v—399N
)
) T4 o
g‘é 3 A /./o\. .
T [ )
= v v Tulg g
2 A\a’x:\
4o /-/ \\}( i =R
/8
1 " A k}:\ 7\.
v-v- £ N -§l
0 . . : 04:3!4_.‘_ -
0 5 10 15 20 25
i U
HOR)ZIEEE 4 mm

B3 HKEEEA1 mm.2 mm.3 mm.4 mm AR BRI 5 TEIRER R % R 2 # 2%

Fig.3 Falling mass curves of the coal ash particles under different impact forces at the thickness of 1, 2, 3 and 4 mm.
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Fig.4 Typical states after coal ash particles falling
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Fig.5 Relationship between the thickness of the coal ash

layer and the minimum effective rapping force
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On particles of coal ash falling off under mechanical rapping ash-removal

YU Jiu-yang', MA Jun', ZHENG Xiao—tao',Yang Jun’
1.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
2. China Petroleum & Chemical East China Sales Company, Shanghai 200120, China

Abstract; To study the influence factors of coal ash particles falling from the metal plate, the experimental
platform was built to record the falling process and the falling mass of the particles. The influence of rapping
force on the mechanical rapping ash—removal and the effect of the coal ash thickness on the minimum effec-
tive rapping force were both explored. The results show that there are stratification and stage phenomenon in
the process of coal ash dropping when knocking the metal plate and the boundary between different stages was
blurred with the increase of the rapping force; meanwhile, the mass of the particles of coal ash falling off
concentrates on previous knockings; the greater the thickness of the coal ash, the smaller the minimum effec-
tive rapping force. The minimum effective rapping forces are 65.3, 36.9, 25.9 and 17.0 N, respectively when
the thickness of the coal ash layer is 1,2,3 and 4 mm.

Keywords: coal ash; falling off; mechanical rapping; ash-removal
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