View metadata, citation and similar papers at core.ac.uk

-
brought to you by i CORE

provided by Xiamen University Institutional Repository

2R YRES: 10384 ARG, oK.
2z 2. 19220051301763 UDC

B r

(78 e S VAR 148

118 25 3t 12 B 33 4P 30 7S % 1 0T 5

Investigation on Dynamic Characteristics of Circulating

Fluidized Bed Boiler
e F) B

FERFRL: & & I SEKR
+ b oz Ak b F I A2
WIRTAS: 2008 £ 6 A
WXL 2008 &£ 7 A
FAAZT A B 2008 £ A

B i g
TP 5] A


https://core.ac.uk/display/41409633?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIXFFAE R G %5 A

AN AT AL SCRANAE IR T, JHAT 58 BRI 58 R
Ko RANAERLCEGAH S HAAN NG AR 2 AR TR,
AE SO LAIE 2 5 sCIA bR B, AR S e i (T )R AR o Ao
ARIEBRTE GRAT ).

TIA AL A ( YR (A1)
RIBFTEAR, 3R ( ) PR () A2 ESEE E
i, AE ( ) SRR e K. GEAELL EFE 5 NIHE R

LR 7 v N B S A4 RK, ARAT IR W N3, ] AAMESRF

T O

PN (Z4):
F A H



BXFEFEMIEEERERFH

ANFIRE TR AR S (b Ao N RIONTE 22 67 2% 4518 40 5 Jti 71
VR S RHLE DR BRI F e 2A A1 50, I 1) 58 B T ] B e HILA AL
AL CRUFRARTRONTHE TR0, SRVF AL IR SCREAN LT 15
(EYE R C L FEAINE AT NIV RPN 2 o VA8 IS S ES
15 2 N 1 e o3 VAL VAP S8 VA € Y LSl vz e VAo W M AN
GG tH RS SRHZED S AR Bl il Hoe Uy s R A e 3

AR T

( ) LR ITRAA IR G o AR OE IR A AL 30,
=i FOH HgE, R B

( ) 2. AR, EH] BRI

i fE L AN AR5 3T “ v 7 B3H BRI N7 RS2 A1 30
Pt 2 T R AR R iy BOE R AR 30, ARG TR R

HE AL ST A A T AR S o e AN [, BRIA
ANIFARLR I, BITE R ER AL



IS

BN R SR AP BN S R

wm B

TEI AR (CFBB) LAJLIRRLE V) R T G HE AR
AR A RO N, TR S B AR, R R ol &
B HA 7 BB LS o R B A BE R DU 8 b 1R ) AR AT
AR (ORI AT LA 5 i S AR 36 B s ke e AR A B B e i, DRI, A BRI R
A 1 RSN 47 A 53 A 4

ARSCLAGF R AR 2200 h  TARY B TT 5, 0 SLUEA T ZE AR 1) B
Go BT ALFE Sy AR IE RIS AT 100 F IECH BRI 7 5 3 OF %)
IR AR

5, IR ISAT LR BB O R R BRI OK R,
kIR R 8 o3 Ry AR DRI AR X o B AH DX AL AT IR, SRR h S 4001 g
BT T O TV . KR, BRBIRIA DX S Be s P A 1) 7 s FAH X Sz AR
BAEVHER, AR AR T b e BT 1) SRS ZE RIS BPIRA, SR i 24
(VAT VE R AR « ARRE S Bk SAH D S e AT AT A5, 20 i ar 1 B A
DR E A B o RS 38 SUIREAT B BR AT SLANSEI 7 B, B R 07 B0 ) A\ A e A 4
ZERE . — R, &5 AT AR I IR S A N AR R A B BR AR AN I 2R 8 () Bl A Wi Y,
s SER B 25 58 5 B0 R A B R AR A v 45

FUKRRG R 2R R s, 28K IXBEALR ] 23 BA 15 B Al 7 v At
PR EFHE AR — AN ERTS, N R A ) — AR IR o X PR AT
i R R S (R0 55 T4 100G TV T T RIK AT (R 8l J7 R o ol s W) R
S rb ML AR S Sttt A P A TS R R 1 A A ) OG Tt
ZEVRI I SRR (R Bh A& T R ARJE TR RGN R FUIGAIE, 45 SRR it
A DRI 1 [ WK ZR G % AR B N A S 1) AR A a3

B TR, I KA BE SO Fhas AL F A SRR R AL IR T ke R GE FIVUK R
GEHAT A G, B T R AL IR B AR S AR, SR JE B R 4T T 05 SLAIE

B R JE BN I RS 53 DA AN B, B AN B AR A (PR TR = 0 R 1))
EAPE TR A I B, 58 —ANB B BB LS 10 S B o 6 i —A



IS

BT B A PR IR B £ 5 25 RS ST PRIR (R B HE, 28 AN BRI SR AL 05
LR TR L, KB FREBRAMR BRI B BT X PIANB BOE AT I A oK
fift, 15 2 BEA R ShRLRE PR R T £, ARl SR S e R A 8L 1) — Sk,
MR BT IEA P Bea s FHRERUBLULIER B T AN R AR 2 AF S B i T
ek, SRIANRY] TR IERATE

RHE ALK (CFBB);  shashitt; (iR



Abstract

Investigation on dynamic characteristics of circulating fluidized
bed boiler

Abstract

Circulating fluidized bed boiler (CFBB) becomes more and more attractive to
industries due to its advantages mainly of wide fuel adaptability, high combustion
efficiency and low pollutants emissions. It is of great practical significance to analyse
and investigate its dynamic characteristics for improving the design and optimizing
parameters of the boiler. Modeling so as to the simulation of CFBB becomes
indispensable as utilizing mathematical model can easily study the dynamic
characteristics of boiler without or fewer experiments, which are normally costly.

Focus on the industrial 220t:h™ CFB boiler, models for normal operation
condition and process startup were developed and simulations under these
circumstances were carried out in this work.

In detail, model for normal operation condition was composed of a combustion
system and a steam-water system, in which dense and dilute regions were considered
in the combustion system and the dense region was regarded as a stirred tank reactor.
Equations describing oxygen concentration, total solid particles in the bed, unburned
carbon and total energy were established using the lumped-parameter method. While
the gas and solid particles in the dilute region were regard as at the tubular flow
condition, and equations for oxygen concentration, total solid particles in the bed,
unburned carbon and total energy were obtained based on distributed parameter
solution. As the models were built up, the step changes and the real-time simulation
for the combustion system were able to be implemented. The results for step changes
simulation with amount of coal, primary and secondary air quantity as input variables
could reflect well the dynamic response of system. And the real-time simulation is in a
good agreement with the industrial data.

The steam-water system includes an evaporation region and a super-heater. In

this work, the evaporation region was divided into two sections: drum and riser-tube,



Abstract

and downcomer. For each section, the lumped-parameter method is applied, and the
dynamic equations about drum pressure and water level were established by mass and
energy balance. The model of the super-heater is established directly by the
lumped-parameter method, and the dynamic equations of the superheated steam
pressure and temperature can be gained through the mass and energy balance of
working fluid within the super-heater. Using these models, the step changes
simulation for the steam-water system was performed, and the results of simulation
reflect the dynamic response of system fairly well.

Bridging the combustion and the steam-water system of the CFBB via the heat
exchange formulas of the water-cooled wall and super-heater, the comprehensive
dynamic mathematic model was finally buildup for the whole CFBB system, by
which dynamic behaviours for CFBB operations can be simulated.

The model of startup process was composed of two phases: the heating by the
gas from preheat chamber for solid particies before adding coal; and the reaction after
coal was fed. The model for the former is obtained based on the energy balance of the
whole bed, while for the latter the model consists of dynamic equations of oxygen
concentration, total bed material in the bed, unburned carbon mass and total energy.
The curves for temperature increase in the whole startup process can be simulated by
solving these two models cooperatively. The model system were validated by
comparing the prediction with actual performances of the CFBB. Finally, the
validated model system was used to simulate the curves for temperature increase of
CFEBB in different operating conditions, and the results also indicated the model is

right.

Keywords: Circulation Fluidized Bed Boiler (CFBB); Dynamic Characteristic;

Simulation
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