27 1 Vol.27 No.1
2012 1 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jan. 2012

1001 —2060( 2012) 01 - 0066 — 05

( 150001)
15° ’
25° ;
3000 K 1
2 000 K
. 0.5 MW
1 o
1 TK223.2 CA
T WO
. wg|  WRESEE MERME DEA
S
WE
2
1
3
° Fig. 1 Schematic drawing of a high temperature
° oxygen-enriched oil-free pulverized
coal iginition device
4-6 7-16
17 ~20 ( )
; ( 850 C)
12010 - 10 -19; 12011 -02 -23

(1982 -)



150 o
2
260 | "
o 1:1
240
£ 20}
b
2.1 ﬁ 200
. -
180
A) 4
160
140 1 L 1 1 L
1 5 10 15 20 25
Tab. 1 Maximal width and aspect ratio FLLAEEE O 2 A/(%)
of the return flow zone in the flow field
2
/mm
200 s Fig.2 Effect of the angle of the spout of the central
tube on the maximal width of the return flow zone
175 1.77
275 1.6
260 1.38 2.6
24
22r
3 20F
@
. W8t
16 )
1.4
° 1‘2 1 L L 1 1
5 10 15 20 25
LA O3 F2E ()
° 3
2.2 Fig. 3 Effect of the angle of the spout of the central
0°.5°.10°,15°, tube on the aspect ratio of the return flow zone
20°.25°
23 2.3
15° 0°.5°.10°,15°,20°
( ) ° 25°.30° 7
60° 4
30°



. 68 o 2012
. dT/dx >0  d*T/dx*=0
o (30°)
250 o
300
0 5 10 15 20 25
L S 115 /)
E 200
& 5
i 150
ﬁ Fig. 5 Effect of the angle of the spout of the oxygen
® 100 passage on the aspect ratio of the return flow zone
50
3.3
0L L 1 1 L 1
0 5 10 15 20 25
LS O O A/0) 4.66. 1123 K.
15 m/s. 373 K. 0.8
' 4 kg/kg o
Fig. 4 Effect of the angle of the spout of the oxygen 35~ 100 pm Rosin-Rammler(
passage on the maximal width of the return zone _ ) )
R(d) =exp —(di/d)"
3 ‘R(d,)— d,
; c_l— ynT— o
3.1 6
SIMPLE N-§
k-e o
( 7
) PDF ( )
Al /
P-1
° 100 mm

3.2



; ; L 400 mm
100 ~200 mm

600 “ ”
K 1 500 K : (
200 mm )
2 000

=1

4000
—=—[=0.1m
3500 - —4—[=02m

3000 -
2500

[

1 2000

® 1s00}

500

1000 -

6 (K) 500}

—%‘6 —0I,4 —022 UI,O 012 OIA 0.6
e R T IR

8
Fig. 8 Flue gas temperature distribution perpendicular
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= Study of the Optimized Design of High Temperature Oxygen-en—
riched Oil{ree Ignition of Pulverized Coal LIU Guo-wei ZHANG Yan DONG Peng BIE Ru-shan( Col-
lege of Energy Science and Engineering Harbin Engineering University Harbin China Post Code: 150001) //

Journal of Engineering for Thermal Energy & Power. —2012 27(1). -66 ~70

Designed was a pulverized coal high temperature oxygen-enrichend oil+ree ignition device. It utilizes the mixture of
high temperature oxygen and high concentration pulverized coal to directly ignite the pulverized coal and to replace
the oil gun thus realizing an oil-ree ignition of pulverized coal. Through a cold-state flow field measurement test

the device under discussion was structurally optimized. On this basis a numerical simulation of the high tempera—
ture oxygen-enriched oil-ree iginition of pulverized coal was performed. The research results show that when the
device adopts a triangular flow guiding cone the semi-angle of the spout flaring of the central tube is set at 15 de—
grees and that of the spout flaring of the high temperature oxygen passage is set at 25 degrees the conditions in the
flow field thus organized is relatively good. The temperature of the high temperature torch of the oxygen-enriched
combustion formed by the device can be as high as 3000 K and above and the average temperature of the flue fas
can reach over 2000 K thus effectively guaranteeing a successful ignition of the main burner. Key words: oil-free

ignition ignition device high temperature oxygen structural optimization numerical simulation

= Experimental Study of the Pore Structure of the Flying
Ash Particles in a CFB Boiler JIN Yan LIU JuanHuan QIAO Xiaodei FENG Cui-ying ( College of E-
lectrical and Power Engineering Taiyuan University of Science and Technology Taiyuan China Post Code:

030024) //Journal of Engineering for Thermal Energy & Power. —2012 27(1). =71 ~75

The experimental study was conducted with the help of a nitrogen adsorption device and a scanning electronic micro—
scope ( SEM) . The pore structure of the flying ash particles in a CFB boiler was comprehensively analyzed from the
specific features and characteristics in the isothermal adsorption/desorption curves hysteresis loop and pore distri-
bution etc. various aspects. During the sifting test and carbon content determination the flying ash carbon conent
of the boiler was obtained of which the peak value appeared in the particle diameter in a range of 45 —25 pum. The
carbon adsorption test results show that the adsorption isotherms of the flying ash in various parts of the particle di—-
ameters are approximately the Category II the pore distribution of the flying ash is very wide and the most possible
radius is about 2 nm. Among them the medium sized pores dominate basically reaching 60% and above. Howev—
er 1o micro pores are found. The large and medium sized pores are mainly of cone parallel plate slot and ink bot—

tle-shaped type. Key words: CFB boiler flying ash nitrogen isothermal adsorption pore structure



