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Numerical simulation of oily sludge blending in large coal—fired boilers
and its engineering application
GU Yongping', WU Jianbo®, ZHANG Fanzhi', ZHANG Haidan®,
ZHANG Hui', ZHANG Guangxue® *
(1. Taizhou Power Plant of Zhejiang Zheneng Power Co., Lid., Taizhou 318016, China;
2. Zhejiang Energy Group R&D, Hangzhou 311121, China; 3. Institute of Energy Engineering,
China Jiliang University, Hangzhou 310018, China)

Abstract; In response to the issues of large production volume, complex composition, and difficulties
in the disposal of oily sludge in China, this paper presents a novel technical approach that involves
blending and burning oily sludge in large coal—fired boilers. First, a numerical simulation was conduc-
ted to evaluate the co—burning scheme of oily sludge. The results showed that blending did not signifi-
cantly alter the temperature field distribution within the boiler, except for a slight increase observed in
the main combustion zone. When a portion of the fuel was replaced with oily sludge instead of pulver-
ized coal, the combustion temperature in the main zone rose due to the fast ignition and high combus-
tion completeness of oily sludge, resulting in a reduction of nitrogen oxides (NO, ) emissions. Addition-
ally, burning oily sludge led to a decrease in the carbon content of the fly ash, thereby improving boiler
efficiency. Secondly, this technical approach was implemented in practice on a 330 MW boiler. The
measurement results demonstrated that under a 120 MW load, the blending and burning of sludge re-
duced the NO, emission value from 425 mg/Nm’ to 376 mg/Nm’ and increased boiler efficiency from
91.90% to 92.13%. Therefore, the blending approach offers significant economic and environmental
benefits and promising prospects for widespread applications.

Keywords: Oily sludge; Coal—fired boiler; Co—blending; Numerical simulation; Engineering application
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Fig. 1 Photographs of oil-containing sludge
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Table 1 Compositional analysis of oil-containing sludge

TCE T/ % Tl 57/ % #AH
é % Qn&t ar/
w(C,) w(H,) w(0,,) w(N,) w(S,) A Var M, '
(MJ - kg™)
1 56.6 7.8 8.7 1.4 1.0 14.4 61.0 10.1 20.4
2 52.1 43 8.8 0.8 2.1 24.1 47.7 7.9 19.7

TR, BAT AR 2 T, AT D R Ab

BRI A R 330 MW, ZEIRSHCH IR 5L, R

S e A LR R B A L DU A DD IR R e T 5, —

UCHPa] PR PR AL, ERBELE 2,
K2 WMPEERARSH

Table 2 Main technical parameters of the boiler
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Table 3 Coal quality analysis data
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i (e
w(C,) w(H,,) w(0,,) w(N,,) w(S,) A, Ver M,
(MJ - kg™")
Baaptail 60.0 3.5 8.7 1.0 0.8 14.0 26.6 12.0 23.0
SRR 55.7 3.9 11.0 1.1 0.6 15.3 32.3 12.4 21.7
OFA WAEBRAL BT, Sihis e B AT b 3, BAk
Y e 7 58 - (1) SRFHZE I Iy 24 35 0 75 Ve i
T g BRI TR T 70~ 80 °C Hiik AR IT
s E PERCRIORIR 5 (2) S it PEARTE N Z s Je ry 2 2
i PRSI , R A DT BR R T 5~ 10 mm 1)
D FIBURE 5 (3) o FHTC LLAEXT L 37 YR IR 34 o i 3%
24164 mm FE —IAC WOHATIC L34k, 3% 2 rh ) A H TR 5 (4) A1
BC 0.5~0.8 MPa JE4i 25 NG BT KRS 2 i
22628 mm YAB TeF A kA 100 wm PN IR 0B | 16 A Jie 2
A e 1Bk,
21102 mm KIAA BB B R I H B, O T bk X R A
AA

2 SRIPBRIRER TR EE
Fig. 2 Boiler burner arrangement
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Fig. 4 Boiler temperature field distribution before
and after doping
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JeBBRIS  NO, HERCHR BE th 5K 19 425 mg/Nm® [
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SR AR REFCAS
x4 BRAERPIEETSH
Table 4 Main operating parameters of the boiler

before and after doping
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Fig. 9 Temperature changes in the main combustion

zone of the furnace before and after doping
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