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Abstract: A method was proposed to solve the problem of oil sludge treatment environmentally by sending the
pretreated oil sludge into a 330 MW pulverized coal boiler co-firing with coal. The combustion characteristics of
the oil sludge were studied by thermogravimetric analysis, and it was proved to be easy to ignite with a high calorific
value close to coal, which could improve the boiler’s low-load stable combustion ability. Numerical simulation
results showed that the combustion center shifted downward slightly after the oil sludge was sent into the boiler,
while the NOy content decreased. The experimental results proved that the minimum stable combustion load rate
can be 20.00% by the benefit of oil sludge co-firing. The temperature at the coal-burner layer increased by 30~50 C
and the carbon content of the fly ash decreased from 4.79% to 3.80%. The fire detection analog signal of the coal
burner was found to be more stable which validated the positive effect of the oil sludge co-firing at low load
condition. The boiler efficiency increased by 0.23 percentage point which reduced the net coal consumption rate by

K %5 B HA: 2023-08-12

B & W BH: wistERRHIE R (ZNKI-2022-015)

Supported by: Scientific and Technological Projects of Zheneng Group (ZNKJ-2022-015)

F—IEHE: ot (1989, B, Wt EETRUN, TR AEHE . YIRS AY, Zipjizhd@qg.com.
BIEEZEE T sob (1982), 5, Mt Hig, LEHIT AT EIRIE SRR & 20 R, zhangguangxue@cilu.edu.cn.



154 AR

2024 4F

0.7 g/(kW Hh). Moreover, about 3.7 t/h coal was saved at 120 MW load. The method was verified to have a significant

energy-saving effect.
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Tab.1 Compositional analysis of pretreated oil sludge

oo T4 1% Qreta TEE %
" WaM)  WalA)  wa(V)  wa(FC)  (KIkg?) Wa©)  Wa(H)  Wa(N)  wa(S)  Wa(O)
5T 124 10.4 65.0 122 18 000 55.6 53 05 0.2 15.7

Nt 1 EPAEE S e R RE I, X
IR EAT E M, IF5 0SSR
W REAT X EL, BRRI R (TG) AR E
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Fig.1 The weight loss (TG) curves of oil sludge, #0 diesel,
and common coal
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Fig.2 The weight loss rate (DTG) curves of oil sludge, #0
diesel, and common coal
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Tab.2 Quality analysis for designed and calibrated coal

. TALA % Ot TEE A%
) WaM)  WalA)  waV)  wa(FC)  (KIkg) WaC)  Wa(H)  Wa(N)  Wial(S)  Wa(O)
PRl 12.0 14.0 36.0 47.4 23000 60.0 35 1.0 0.8 8.7
AL IE R 20.0 22.0 39.0 415 21000 54.0 3.6 1.0 0.9 8.5
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Fig.3 Schematic diagram of the oil sludge feeding system
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Fig.5 Arrangement of burner nozzles in the boiler
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Fig.6 Simulation results of temperature in furnace ('C)
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Fig.7 Simulation results of NOx mass concentration distribution
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Tab.3 Low load test conditions

WA AR WA 4, TRRICIRIEE R T Wear(V) L F]
44.7%, B IR BRI SV RARAL K
FAERAE 5180 kJ/Kkg Zedto A THL T —RVINRU TR
TFEERFFANAE, O T FEARMRAAT PR NOk IR
FE, BRRIRGRFF 2T, MR DO — RSO T
BEEBUR, RS B A& 5.

I T SR MW SR h ) MHGRR(th ) BESALAL A
Tl 120 56 x B. C. D
T2 120 51 10 B. C. D
T3 68 40 10 B. C

F 4 RIEFE R4
Tab.4 Quality analysis for the test coal
Tk 5Hr/% Onetar TLEGHTI%
iH it
War(M) War(A) Waar(V) War(FC) (kI kg™) War(C) Wa(H)  WalN)  WialS) War(O)
HE 12.4 15.3 44.7 40.0 5180 55.7 3.93 1.07 0.63 10.9
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Tab.5 Damper opening of the secondary air
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> BRI BRI BRI BRI BRI ZWR i ST SR
Hfl 100 100 100 100 90 50 12 10
. D CD C BC B AB A AA
> JE SR ZIRA JE LA, ZIRA JE R, SRR AR A% SR TR
Kt 14 10 30 10 30 10 12 50
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Tab.6 Operating parameters of the boiler

TH TH 1 T 2 T3
WL F fuf /MW 120 120 68
SRt h) 56 51 40
SR () 714 715 650
— AL A% 26.8 28.1 223
A% 73.2 719 777
— AR C 252 251 247
P IRRIREEC 246 245 240
G E/(th?) 0 8~10 8~10
FRRNE/(HY) 301 297 175
F/HHERIREC 425/407 414/402 402/384
FIFEIFEIRIE JIMPa 7.10/1.57 6.70/1.52  4.10/1.52
Il MRS il

%//BQCW i Sz 7 #4833 1 00 < R 283 282 273
AJB A 52 8 353 11 4 2% 6.7 7.3 11.4
AJB 2SS S HH DR B C 121 116 109

4.2.2 #8507 AR R Fr AR 9T

WA E T C EMbeds. D EMEEE.
SOFA X N7 AR B Ao #4805 4 N EALE
IR, (RIS IR IS 2% 2 Bk S KB O
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and numerical simulation results
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Fig.9 The fire detection analog signal trend before and after
oil sludge co-firing
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Tab.7 Boiler efficiency calculation

TiH Tl T2
HERIE I C 121.00 116.00
RIR R ERI% 479 3.80
FIHA IR % 5.50 551
PREHIR B AE Bk 28 SR #ER K 1% 0.29 0.31
PRRHEAT 7K SRR R % 0.10 0.10
ARSI RK % 0.12 0.12
SR E AP IRIR K% 0.01 0.01
[E6] s A 58 A SRR IAAR /% 1.20 0.94
BRI % 0.38 0.38
IRV AR K% 012 012
oAt A5t 1% 0.35 0.35
AR AR &5 L6/% —0.02 —0.02
SRR A% 91.90 92.13

545 it

AR A S VB2 FAREL S 3%\ 330 MW
B R0 T 5 0k KB SRR I H R B 2, AL
AT LA AT HL B AR U S R R Ak B
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