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Numerical simulation of particle characteristics and
erosion wear near the wall of water cooled ultra supercritical boiler
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Abstract: The problems of erosion, wear, thinning, and storage of the water cooled wall of CFB boilers have led to a decrease in
the safety and reliability of unit operation. In order to study the particle characteristics near the wall surface of the water cooled wall
of ultra supercritical parameter boilers, numerical simulation is used to analyze the overall particle characteristics of the furnace under
BMCR conditions, as well as the particle characteristics in the corner area of the water cooled wall with different particle sizes and
impact angles. The research results indicate that under BMCR conditions, the volume fraction of furnace particles exhibits a " saddle
shaped" distribution; When particles move downwards in the corner area of the water—cooled wall, the particle volume fraction in
the center area of the wall corner and on the windward side of the water—cooled wall tube is higher. When measured inside the wall
corner, the particle volume fraction has a greater impact on relative wear, while the particle velocity outside the wall corner has a
greater impact on relative wear; The larger the angle of particle impact, the greater the velocity component in the high horizontal
direction obtained, and the greater the entrainment effect of the fluid from the center of the furnace. The inner side of the wall corner
is more likely to form a high velocity area, and the overall relative wear on the windward side of the water—cooled wall is greater
than that on the leeward side.

Key words: supercritical parameter; water cooled wall; particle characteristics; relative amount of wear
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Table 1 Main parameters of the boiler

/G kR, AR ERE S % s/ o S MR/ R 1/ /T PR/
GPa (10° - K'Y (W-(m-K)™) (J-(kg-K)™) MPa MPa GPa
100 199 11.90 40.6 574 0.295 295 147 100 199
150 194 12.20 40.4 582 0.298 283 145 150 194
200 190 12.60 40.1 590 0.300 269 145 200 190
250 187 12.90 39.5 598 0.300 256 145 250 187
300 181 13.20 38.7 607 0.301 242 143 300 181
350 176 13.45 37.8 632 0.303 242 135 350 176
400 172 13.70 36.8 657 0.304 216 128 400 172
) SRR EM iﬁ%ﬂ\ﬁi‘?lﬁ%ﬂéﬁg%ﬁ*ﬁiﬁ/\ﬂ 2 MAH 3,?%%.2@
ERA I B, ARHR 53R Fluent S #EA TR,
2.1 JUEHREVR MiE k5 153 U Fsf X465 10 B TR R AT SR P N 5 AL B | D s A5

Xof JUART R BY 545 BRI T8 A A7 R T/ TS
(], ol B A fR Ak J5 A P 1 BT, A &) 0 B 432
W 2 s, ARERSKH Barracuda SEATARAL,
JBi e A DO s 1) 3 i i 24 IO AR SO o TE 180 T AN/
i,

A B4 It A R ACE 0 B o A0S Ve O 3 i o)
TUish, A DG b i UK A4 R TR
DI 2 IR I 4, 28 JBC A XK v BE 355 £ 4b
AURCRIFEATIF TS, 7 i 35 A IX S LA A L A ] 3 e
Ro HIFE 3 AL, BN KV BECR B 10 ARG IE BT,
RRAY |- i Sy AR BE N A A ORL A T 1, A
&y Jhia s e A« o O 1 R R T A IR SR

AN 4 7, 28 A& J0 P A 561 5 i A 1 XA %K
B2 150 1S,

B1 EEREEERE
Fig. 1 Simplified physical model diagram
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Fig. 4 Grid model of furnace wall corner area
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Fig. 5 Cloud chart of particle velocity distribution at different
heights
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Table 2 Average volume fraction of particles at different heights

B/ m BR324 R BT 4K
15 0.004 40
20 0.004 37
25 0.003 98
30 0.003 95
35 0.004 07
40 0.003 72
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Table 3 Percentage of particle size

TR/ mm Hr /%
/NF0.015 5
/NTF0.050 35
/NTF0.150 75
/NF 0.500 95
/N 1.500 100
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