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Modeling study on lateral temperature non—uniformity in CFB boiler furnace

HU Nan',XU Meng', YANG Hairui’, LYU Junfu®,ZHANG Ji’
(1. Changchun Institute of Technology ,Changchun 130012 ;2. Key Laboratory for Thermal Science and Power Engineering of Ministry of Education ,
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Abstract ; With the large—scale development of CFB boilers, the furnace cross—section has far exceeded the CFB reactor in the chemical in-
dustry. The lateral non—uniformity of boiler operating parameters, especially temperature ,seriously affects the safety and efficient operation
of boilers. Accordingly,a two—dimensional cell model is established for the combustion system of a 300 MW CFB boiler. The model divides
the cross—section into three parallel cells. The model includes gas—solid fluidization model , lateral dispersion model , combustion model and
heat transfer model. The calculation and test results show that the temperature distribution in the width direction is obvious non—uniform.
The temperature of the intermediate circuit is higher than that of the sides. The dispersion coefficient of dilute region has a significant influ-
ence on the lateral temperature distribution. According to the model calculation and test data,the dispersion coefficient of dilute region
should be in the range of 0.006-0.010 m*/s. In the dense bed ,the lateral dispersion of particles is severe. When the coal flowrate of each
coal feeding point is changed ,the local concentration of coal is quickly eliminated by lateral mixing and dispersion. Therefore , the lateral
temperature distribution of the furnace is less affected by the change of coal feeding distribution. The key point for the temperature devia-
tion is that the water wall area of each cell on sides is larger than that of the middle one. By adjusting the arrangement of the screen heating
surface in the furnace,the problem of uneven temperature distribution can be effectively improved.

Key words:: circulating fluidized bed ; boiler ; combustion model ; temperature distribution ;dispersion coefficient
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Table 1 Main parameters of the boiler

S8 1l
SRR/ (1o h ) 1025
TR E/C 540
IR TE F1/MPa 17.45
LKL/ C 282.1
PR E/ (- h™h) 844. 87
TR ORE/C 540
FIZIRH DR J1/MPa 3.485
PRI D R 1/ MPa 3. 665
TR ORE 323.8

BRI R JCIRERE AR & A 12 101 k)/kg,
PRI 255.6 v/h, R 2 BT, S RUE
4980 550 Nm*/h, Hrp— XA 51% , T KA
15% , B =0 329% , H A AR RHXAIRER AL, 4
— YRR E R 220 °C, A IRIXRLEE S 240 °C

x2 BEBERSW
Table 2 Quality analysis of feeding coal %

w(Cy) w(H,) w(0,) w(Ny,) w(S,) M, A, Vi

35.51 0. 63 3.13 0.45 1.04 6.12 53.12 17.66
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Fig 1 Schematic diagram of 2-D cell model
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Fig. 3  Calculation and experimental results of pressure drop

and voidage along the furnace

3 PERNBESGHMERER

3.1 WHHERY #EEAIPIRS TR
AR DA 1) SUATTR A S5 9 R T Bl o A

9701 o ML B iEL 1
w PRI

=}
i

L BRI CIPEREIS s = #i A
IE 920
ﬁ
Y PR B S P
o TR A
870 '

0 10 2IO 3IO 4IO
B /m
H4 WEREEMGITESNESER
Fig. 4 Calculation and experimental results of temperature
distribution
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Fig. 6 Bed temperature distribution under different coal
feeding position
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