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Abstract: Circulating fluidized bed combustion technology is a kind of clean coal combustion technology, which

has developed rapidly in recent years. Due to the large amount of bed material in the furnace, the incomplete
combustion residual carbon and the incomplete reaction calcium-based desulfurizer will not only affect the load
change rate of the boiler, but also affect the pollutant discharge of the boiler. Therefore, how to rationally utilize
the active stock in the boiler plays an important role in improving the boiler heat release rate and load response
rate. Taking 350MW supercritical CFB boiler as the research object, a numerical simulation was carried out on the
periodic bank fire and start-up process of CFB boiler, a dynamic model of active carbon residue stock and a
dynamic model of active limestone stock were constructed, and the gas-solid flow and active stock were analyzed
during periodic bank fire and start-up process. The results show that when the secondary air and induced draft air
are stopped (stage 4), the boiler is in a closed state, the material in the furnace falls back faster, the material in the
return
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leg is returned to the furnace by gravity, the average particle volume fraction in the dense phase zone is 0.45, and
the particle volume fraction in the return chamber reaches 0.52 after the material is deposited. During the periodic
fire starting process, the active carbon residue stock was 6353.11kg and the oxygen concentration was 5.35% in
the stable working condition stage. After the secondary air and coal feeder were started, the oxygen concentration
decreased sharply and the active carbon residue stock increased to 2868.76kg. During the periodic bank fire and
start-up process, the desulfurization efficiency in the stable working condition stage is 59.58%, and the active
limestone stock is 2702.29kg. After the secondary air and coal feeder are started, the active limestone stock
increases to 1482.93kg, and the desulfurization efficiency reaches 50.35%.

Key words: Circulating fluidized bed; Periodic bank fire and start-up; Gas-solid flow; Active carbon residue;
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Fig. 1 3D model of full loop for CFB boiler
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Table 1 Main parameters of simulated conditions
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Fig. 2 Flux surface of dynamic model of active carbon residue stock
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Table 2 Parameters of dynamic model of active carbon

residue stock
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Fig. 3 Flux surface setting of dynamic model of active limestone stock
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Table 3 Parameters of dynamic model of active limestone

stock
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Fig. 4 Particle flow field change at different stages
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Fig. 5 Particle volume fraction distribution
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Fig. 6 Dynamic change of carbon content of fuel and ash

slag

8 A I8 A0 PR 48 0 140 ) SR T <K Bl A DA
JE K [A]EL TPRIR AR Ak, R O R i 9 Rk
R PTARUIRZS W] DAE I AR e S e, RS 4 fl P A R
PR FRE T LLIE I i O A A AT I,
WM R KB sl FEPRIR R AN AR & 1R B A8 A8k
K7 Fise BB | s irdese, WRiR. IRIEFIE
HREIMAT WS, TR &N 6353.11kg, P
BIPKiR N 1051.31K, PR EA 1108Pa, A/KE
N 5.35%. BB 2 1 IR IV A%k S,
T AR K& S AR ik DL R 4y, IRIRAN
AENITFIRAAK, BTG PEER R FN4E K 55 07
¥, THIRIEM 1051.31K FFZ 976.55K, A &2l
Tt M 5.35% N E] 17.59%, “FHIREM 1108Pa
AL F 871Pa. KR % 2 970K, A EZIN 18.62%,
TP Y S TERR B AR R4y AR, I
PEERBRAE B AU 100.55kge ik b JiE X 73 B 2% [m]
LS BN IRIR A RHR B, i — XL =
FEmACRAUT I, 3 N PIRIT a6 R . B & RIR
BFZE 2] 920K Hf, i DR ERpL BF, (iR
RORANLFI G KA, B N PIRES, AEA TR
HEN, BT — PR, ARRE R T —
sey g, fARELE 20.82%, TETERBRAE B AR
Okg. RIGRPE A 950K J5, FEIRIEZFAZ/N, H 10K/min
2 3K/min, FHEG ARG, MK
JE KIS TE] . BEEREHEVE, PR 975Pa [ %
544Pa, IKEHEIVEERUG, “FRIREFETE 532Pa.
BB S JAZh— AL = R A RALAT 5] XL
HAWRERFFAZ, F¥KIE M 900.05K F 2
800.55K, “FIIPK T M 529Pa %] 721Pa. JHEh4s
BENLA R XABLE (BYBE 6) , /IR ZURI R F%,
M 2091% P& = 8.01% , W5 MEFk w7 &= 2
2868.76kg, “FHIFIE M 800.55K 1 1% 950.05K,
FURBEIEE, I FIIRE N 961Pa. M B 7 1)
Rid s IRIEAE RSB 1 MY, EHRmRaEEN



6550.05kg, “FHIKIE AN 1046.31K, FHIEKIE N
1095Pa, KN 5.10%.
8000 1100 125
1050 ~«;\ 41100
Lo 0 e .
6000 | " \k A N\ 4 "}[‘ {1000 120
C) 1000} ‘ﬁ}zm \ j/Z _
Wl < \ M’“\ // {900 & 1158
%4()(»(»—@ 950 |- g RN X‘H 1;1’ &
§ ﬁ 900 /\\ *hifﬁﬁ // 1% g-]()ﬁ%
—— Py
%2000— e50 \\——ﬁ*ﬂm{ J00 ¥ | W
ol \4: TR ][ ‘\; w0 5
of  800F Nncvocy - ]
750 L—t . . M . —Js00 o
0 5 10 15 20 25 30
I (538
Kl 7 iR A . RIR. IRIEAE R sk

Fig. 7 Dynamic change of active carbon stock, bed

temperature, bed pressure and oxygen
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