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ABSTRACT

The pulverized coal flame stability at low load, slagging in fur-
nace, {lue gas temperature deviation at the exit of furnace, aerody-
namics of tangential and down-shot firing furnaces are investigated
by means of cold-model test, Computer-Aided Test(CAT) and field
test. The main content of the thesis is summarized as follows:

1. Flame stabilization of low rank coal at low load: A total set
of flame stability technique firing low rank coal at low load is devel-
oped, which is composed of pulverized coal separator and specially
designed nozzle. The pulverized coal separator has advantages of
simple structure, low flow resistance and easy adjustment of coal
concentration. Combining richflean firing with fiue gas reflux of
high temperature a good flame stahility is reached when firing low
rank coal at low load. The technique has been successfully used for
retrofitting of more than 30 utility boilers with steady flame at 45%
— 50% boiler load without supporting oil. Based on test results a
new idea named many ignition zones of pulverized coal is proposed.
Since coal ignition oecurs at several place, the boiler can be operated
with strong flame stabilization. Furthermore by reducing the num-
bers of ignition zones the igniting strength of pulverized coal can be
controlled.

2. Slagging in furnace: Having reviewed many literatures about
slagging mechanism three important factors influencing slagging are
supposed. The slagging and firing properties in concentric firing sys-
tem are discussed based on cold-model test results and CAT test re-

sults. When a part of secondary air is injected into furnace at an an-



| ABSTRACT

gle greater or less than the fuel nozzle and the angle is properly se-
lected, the system has been proved to have the advantages of slag-
ging prevention in firing zone and pulverized coal ignition enforce-
ment. One application is No. 8 boiler at Shaoguan Power Plant. The
boiler has a serious slagging in the waterwall. The concentric firing
system is used by adding guide-plate at the exit of burners to reduced
primary air deflection. Since the guide-plate was added, the perfos-
mance of the boiler has been greatly improved.

3. Flue gas temperature bias at the exit of furnace: Tempera-
ture deviation is caused by residual airflow rotation. Several methods
of counter-rotation of a part of airflow are studied to reduce residual
airflow rotation.

4. Numerical simulation of tangential firing : Projection Numer-
ical Simulation Method of K-¢ Twe Equation Model, Fluctuation-
Spectrum- Random- Trajectory(FSRT)} Model are applied to calculate
the flow field and particle trajectory in tangential firing furnace, A
good agreement is achieved between the simulation results and test
results,

5. Aerodynamics of tangential firing and down-shot furnace: By
changing burner aspect ratio { height to width) , primary and second-
ary air velocity, location of burner, fuel/air injection angle, fuel/air
nozzle tilt and ete the aerodynamics of tangential firing and down-
shot furnace is investigated. The results from these experiments are
helpful for the design of tangential firing and down-shot firing fur-

nace.
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L E R RERBABEAAERRE . EREM
AiZBEFANRPERM 35 dh BB 2 000 h, BiEANEER
FEARRI AR ILTFFHERR, DR ANBEREE
B MR e R 0 LT B 2R 5 2 F B B R L B — A ERUL A R A B
B RS MES AR, DM AS T ARE ALK
EPRES R HER—TEEREFNB R R, BRI
BARBIANRBSH. EERNEERE, BALEEREL
AL AR BURMZIOR M, RIERNEREV DD, Fahk
mplkE., AERRBXETL] RE, VANIHEEFHERER
M.

EBETFTFH—-2ER EHRPHRENRFERE: (1) RER
KM B2 SEEE., ARAEERER, mERmEXE%;
AL KB % (45% — 55% ) i B #% 48 15 (13 500 ~ 14 600
Kfkg) AEHMELEHEER. SEFLHERPBREFBR



