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Influence of Coating Heating Surface on Fouling Characteristics of
Zhundong Coal Fired Boiler
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Abstract: The strong fouling and slagging characteristics of Xinjiang Zhundong coal restrict and affect
the safe and stable operation of boilers seriously. The coating technology utilized in the heating surface
of boilers is one of the effective ways to reduce the contamination of the heating surface of Zhundong
coal. The effects of flue gas temperature and coating materials on the heat transfer and fouling
characteristics of the heating surface in a one-dimension furnace were investigated. The results show
that the coating can reduce the contamination rate of the heating surface and debase the fouling
resistance coefficient. Under the experimental conditions, compared with the un-coated tube at 750 °C,
contamination factors of the coated tube A and B descend by 19.6% and 7.1% respectively; and those at
850 °C are 24.73% and 10.22%; at 950 °C are 21.84% and 34.29%.Through the analysis on the test of ash
contamination layer, coating materials have no obvious effect on the contamination layer components. It
is shown that the coating technology for retarding fouling contamination is based on the physical action.
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Fig.1 Schematic diagram of the test system
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Tab.1 Basic test and analysis of coal

TALSHT wal% TEEIMT W 1% KAhd/(kT - kg ) MR C
M A V EC C H O N S8 Ouetad ALIREE (DT)  #ALIREE (ST)  EERIRE HT)  WifLIEE (FT)
25.01 3.34 31.12 5443 61.06 2.89 6.97 0.45 0.28 20 167.07 1329 1388 1410 1420
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Tab.2 Component of ash

Na,0 K,0 CaO Fe,05 MgO ALO; SiO, SO; TiO, P,0s

778 024 2824 333 1632 561 841 28 029 0.03
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Fig.2 Comparison of heat transfer coefficients




%1

i, S URJZHR AR R 52 ARG 15 R B 33

K. WEE A, BIEE BINTE R LR REE T91
BTG, HE5WIEHERREEL, R2E AL
WEE B M T91 4 551475 J5 15 31 R 5045 5 AR
037, 042, 0.56 W/(m’ - K), [ ILIRE®S A, &
28 B 5 TV W15 Ja i R R B 22 (6 I W BRI,
EARULER 3, ik g7 8 h, 56 s ] 2t /)N F 5K
Prep ] s AT, Wiz S, KEtEizqT
Ja, WEE A, REE BEMSEE T ESA
LSO S
22 HREXMGETHER ST

R T RGN AR AN [ 2 K DA 13 T
Tk, I g e B a0 8, R T91 B AE
3AREE T TR, Kl 3 TR

(a) 750 °C

R3 ASHEERRY
Tab.3 Comparison of heat transfer coefficients before and
after contamination

FRE R ﬁfﬂfﬁff/ ﬁfﬁ?ﬁif/
750 10.37 9.72
T91 850 10.07 9.53
950 10.01 9.52
750 9.61 9.15
BIEZE A 850 9.09 8.76
950 9.07 8.75
750 9.91 9.35
W2 B 850 9.38 8.96
950 9.17 8.89

(b) 850 °C

(¢) 950 °C
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Fig.3 Pictures about the fouling of T91 tube
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Fig. 4 Fouling status under 750 C
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Fig. 6 X-ray pattern of the fouling layer in T91 tube
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