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Performance Prediction Model of

340MWe Circulating Fluidized Bed Boiler

Jongin Yang®, Sangmin Choi™"

ABSTRACT

Circulating fluided bed(CFB) furnace which can use a variety of low-grade fuels
because of high heat capacity and good mixing characteristic in its furnace have turned

out to be effective system. There

1S no many research to predict performance

considering total boiler system with water-steam side. Most of performance prediction
model have focused on hydrodynamics or chemical mechanism in furnace. so, This study
is aimed to develop performance prediction model which consider water-steam side.
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Fig. 1 Schematic diagram of CFB Boiler flow
systems.
A 4 ddon dn dE 8 FEY W
Adejo] Alx®l FxE Fig. 13 2o gy 7Y
i o4 aee] ul Ay fre] 28 f5%
wdelolm, Fig. 1o 7k A3k wA & 7479
SEEE e
olm] o] 3t 3} fFEA Aol i A
S % =9 o BdE ATk A=
[1]. &H AFelA = =3 F58 Bmdele 7
T4 FAE Fig. 29 ()¢} #Zo] ¢hd whg =



Al 453] KOSCO SYMPOSIUM

)
MHN
o

R
ot
%

N

N
o
tlo

jus)

=
ot

o

b
ox
ox
ox
)y ox 1o o wH H HT u@ 1 O fu

N
—

o
©

QL
>
o

R

oy, e el

ey o

o oo i

o X o
kI
AR
ol

_,d
8
o
-+
Lo @

>,

[>

@

i)

o

fr
Il pot
e

\

olN
N

o

&

o,

o)
S

=2

o
=

B~ tfo

fu o

9
i)
=
o
hat

>

™

2

=
it

e <

r>~l

o
o
&=

o
of K~
%o,
o,
A

o £
40 2 gy
2
i elr

X
2

ﬁ i

2 X

M
T, ot ox &2

.
WA, FEAow B A oA 13
MOMWet =8 F54 29e9 4% o=
9 Bestel, Fig2 (0% 2ol 144 v

FH AME Y F e 2l

o,

ZHEZRYH o
B S 153
RAdHE THALoA dA5E
YA & 71 5

o] F7|7 WslslE 98-S Fyi)

GAS/SOLID SIDE]

- CHEMICAL REAGTION
AQ,, 3’. HEAT Qs [—>
1
[TUBE WALL SIDE]

[

[WATER/STEAM SIDE]

GAS
S0LID
FLow | G

WATER

/STEAM.
Fiow | Sein O, e

>

(a) CFB boiler model basic concept

<kth Block>

[GAS/SOLID SIDE]

—>

[TUBE WALL SIDE]

[WATER/STEAM SIDE]

—> —>

(b) Block model

[GAS/SOLID SIDE] <i"" Cell>

[WATER/STEAM SIDE]

1

|
+

!

[

(¢c) 1-D Unsteady model
Fig. 2 Performance prediction Model
Boiler

of CFB

120

-

uc)

[

o

go, !
-

o

in,

H

-4
oX,
o
il
=4
i
ol K

X g Lo
Ol-ﬂﬁ

2
i
)

32 1
o

sAE A st
1 cell’s energy balance equation,

Gas/Solid side :

OE, . . .
81‘ - Qwin,i wout i + Qwht,i (1)

Tube wall side :

OE .
= Qght,i -

7 - Qwht,i (2)

Water/Steam side :

Ey 5 o gy
7 - Qgin,i _quut,i + Qch,i + ght,i (3)
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W &9 Cluster renewal X9 (Basu and
Fraser, 1991)& o] -&3}lo] -3} %t}

h=f(h +h,)+1=[)hy +h,) (5)
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4= 2 (Kinetics)S 2H3| T AL ZA
dojypes wrgozE A4 A4 wkg3 93 bk
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Table 1 Geometric parameters and working
conditions of the CFB boiler

Cross-section of boiler(m®) 270
Boiler height(m) 42
Height of SA inject inlets(m) 2-4
BMCR steam flow rate(kg/s) 279
Superheated steam pressure(Pa) 18
Superheated steam temperature(°C) 540
Coal feed rate(kg/s) 44
Limestone feed rate(kg/s) 16
PA flow(Nm?/h) 195
PA ratio(%) 55.5

121

Table 2. Analysis of the coal

Proximate Value | Ultimate Value
analysis analysis
Moisture(wt%) | 25.0 C 52.4
Ash(wt%) 2.25 H 3.7
Volatile(%owt) 40.5 O 15.8
HHV(kcal/kg) 4910 N 0.8
S 0.23
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