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ABSTRACT : The stability of coal pulverizer in the 800 MW coal—fired plants is vital to maintain
their performance. Thus, this study analyzed the uneven abrasion of the deflector and coal spillage
due to the air velocity maldistribution in the vane wheel of a bowl—type pulverizer as it is a possible
cause for problems of facility using pulverized coal. In addition, air flow in the underbowl of a bowl—
type pulverizer was studied to check air velocity maldistribution in the vane wheel using numerical
method. In an attempt to correct the maldistribution of air velocity, air flow of the modified duct vane
was studied as enlarging the length of the duct vanes installed at the air inlet duct of the pulverizer
and increasing the angle of inclination. It was found that modified duct vane make the velocity
distribution at the vane wheel uniform. formed by the duct vanes installed at the air inlet duct of the
pulverizer and swirling flow is the major factor in making the velocity distribution of vane wheel exit
uniform. This can prevent the uneven abrasion of the deflector, which is one of the components
inside the pulverizer and coal spillage.

Key words : "]%7] (pulverizer), A v (underbowl), HlS1€ (vane wheel), S EH| 2l (duct vane), HZZH
(deflector), 2 &F 93 (coal spillage), 23] (swirling flow)
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Fig. 1 View of Bowl type pulverizer
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Fig. 4 frictional wear for deflector of a bowl—type
pulverizer.
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Fig. 6 Original duct vanes of pulverizer inlet duct.

® Modified vane ; —
(Y] Original vane

Fig. 7 Modified duct vanes of pulverizer inlet duct.

Table 1 Comparison of modified and original duct vane for

pulverizer air inlet.

Vane Original duct vane Modified duct vane

Number length Inclinatioon length InclinatLon
(mm) Angle(®) (mm) Angle(®)

Vane @ 670.1 53 1170.1 63, 78
Vane @ 362.8 48 762.8 58, 73
Vane ® 175.3 43 475.3 53, 68
Vane @ 170.7 33 370.7 43, 58
Vane ® 338.6 26 338.6 36, 51
Vane ® 710.4 18 710.4 28, 43

* Inclination angle of modified duct vane has two value. The former is
modified angle of original vane, the latter is extended section of vane.

66 #zEHEHE




HE2E w2 7] W HellM o 1 Bt d 7)ol A AT

B2, £EE AN, IREBNIATY, U
EEFANIA 2SR, A9ATH ALt
GUEET ol W PR ¢ —e PR AL A
st om ZF A oA 9 715 AL ARkAQl wat
Al A2 gt
(a) AEEHA 1 (2)
3]
o, () =0
(b) =&F W4 (3)
ap a ou;  duy
Z(puu;) = 2t L | (g, N —+
; (o) dr;  dx [(ﬂ ) oz BJE!-)

+pgA(T—T,,)

(o) EFEsolvA Bg4 : (4)

(@) FiseluA] 24k g4« (5)

a ad Hy o€
2 pue)=——|({u+ )=
z (p u’€) ax; (Ju o, X ax; )

2
€ €
T Gy

+C.6, 2

le

(e) o= g4 : (6)

o) = | (e 2T,

g, . ox;

i

Fig. 8 Schematic of solution domain in the present study

g,
™
rlo

N

N

N

N
of

NS, 4

g 4, SR8 A, 3719 AR AT, G
SEAUA W GFEFAUALAES ERAT
G RAAA T, el % dRANEY G, Y
o ogt dRAEF G X T H® G, Ce, Cx,
Csk, 0v, &, 0, o0 = 27y b3} 2
_ o P
=G )
G (au,. du; oy
= ot o, ®)
_ g aT
b o, ox; 9)

i

71 Cie = 1.44, Cz= 1.92, Cs, 0-=1.0,
0:=1.3,0.=1.0,0.=1.0 ©]t}.

5.1.3 AAzA

AA s G el disto] 752 (finite vol—
ume method) 7} $E5 2 WE I} oy, LETF2
Azepere] E=A) A7 A2 S n|dE Az
(non—staggered grid) 2 & o] A&} s}3ic}, w3l &
T WA dEAS AEst] Ast] dEHES
s dFa= o7 484 9l= SIMPLE
(Semi—Implicit Method for Pressure—Linked
Equation) &ilg]5o] AFEE ST

v 7] AYukE Ui 371s< allAskr] flst
o H|UFL 351 rpml.E 3 d3s= MRF (mov—
ing reference flame) 22 A g&3}1% o0 AAZ
AL 371 YE 78 vjdE Z o] Fofsk
1L ©]F Table 2 YeFASIY. 5719 77341 %
AL A G353 dA ST AAATE ¥
ato] &% 230C, 3 127 ton/h, Bt 973
sHAl A s = AR 7Moo &7 A

Table 2 Boundary conditions of the model in the present

study.
Location Value
127 ton/h, 230°C
Inlet Face (constant density)
Outlet Face 101,319 Pa
aT
Walls u=v=w =0, =0
axr, n
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Fig. 10 Isobars of air at the underbowl! in original model.

Fig. 12 Isobars of air at the underbowl in modified model.
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