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Experimental investigation on the influence of particle diameter on co-combustion

~¢

characteristics of pyrolyzed semi-coke and bituminous coal
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Abstract: The influence of fuel particle diameter on co-combustion characteristics of pyrolyzed semi-coke and bituminous
coal was studied in a 350 kW pilot-scale pulverized coal combustion system.The variation of flue gas temperature and the
mass concentrations of O,, CO and NO in the flue gas were measured along the furnace central axis and the primary
combustion zone radial direction.According to the testing results, with the increase of blended fuel particle diameter, the jet
flame ignition distance decreased first and then increased , while the overall combustion intensity was of an opposite change
trend. When R, is 20%, the ignition distance bottomed out at 164 mm and the overall combustion intensity reached the
highest value.At the initial stage of combustion, the mass concentration of NO dropped with the enlarging particle size until
it hit the bottom at 438 mg/m’ when the R, was 20%.In this test, considering the ignition distance, combustion intensity and
NO emission from the primary combustion zone comprehensively, it is found that pyrolyzed semi-coke and bituminous coal
particle of this size is more conductive to co-combustion.
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Fig.1 A 350 kW pulverized coal combustion test system
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Tab.1 Main design parameters of the experimental

system
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Fig.2 Structural arrangement of the furnace top in the

350 kW pulverized coal combustion system
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Tab.2 Proximate and ultimate analyses of Shenhua bituminous and Shenmu semi-coke

Tl s/ % TEE %
T H Qoo (kI kg™
w(A,) w(M,) w(V,) w(FC,) w(C,) w(H,) w(O,,) w(N,) w(S,)
PR A 6.01 6.46 29.51 58.02 70.67 435 11.08 1.12 0.31 27 134.49
AR 11.96 2.13 8.73 77.18 79.01 1.09 4.55 0.93 0.33 27 418.30
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Tab.3 Main operation parameters under experimental

conditions
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Fig. 3 Sketch of the flue gas sampling system
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Fig. 4 Distribution of the gas temperature and O,, CO and NO mass concentrations along the central axial direction of

primary combustion zone with different particle size
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Tab.4 Ignition distance and ignition temperature with

different particle size

HiAZ R/ %
mH
10 15 20 25
# S /mm 199 179 164 196
#HJIREEIC 984 1002 1005 1011

2. 1.3 R R EE - AR

5 25 0 TR TRDRLAR T RS DX rb il ) 388 S
0,,COFMINO 7 fii o MIE 5a AT LLF H, W00 B s
) ), BRI M T3 2=1 620 mm Ab i 2518
TR BEAE RS 1G] IR BRI X TR
B RIRBHE rhC B v 78 R IXARIRIZ AR

AT AR 28 RO, T IR A2 B R e A b i 1 L B
o TEMGET B, A BN 58 19 M6, CO F O, S
SR B AN BT IS B8 A A A D T e e R T RO 7Y
PR, 1Ez=1 620 mm LA 85 AL 27 BN FE AR 1),
ANE A G AR G . &I Sb, e, d AT LA
F i, M z=1 760 mm B4 i 1 AR #5000 S 3
FEA PRI ANAE | W25 I s iy 137 458 1k, SRR o
RS o b i 00 AR X R A b B
AAAL
2.2 EFMREERES

B 7 Bt 1o 3 B A3 A, A 1 L 4 A L AT LA
SR A BB A SR R . B 6 45 AR R AR
AVl 1) B 2SR A AR 1) R BE A3 A . F L6 AT L, AN [F]
REAR T W AR [ U 82 1 it Al 1) B 5 1) 5 oo ¥ T
T, 22 % 1) B R RGN 2] 660 mm B, 48 1 95 FEE 4 i e
FEAR/IN, Sk o] iR 25 48 i 2] 820 mm B, 428 i) 3 3 5
AORFEAAR , RIAER M R RRIR R TRE ., 7F
z=180 mm FY#E E I, 2448 [m) BE 25 r DA O mm 34 /i1 5]
20 mm [, AN [FPREAR T A A% o] i 3 1 B G o, 3 02



"6 M H R %40 %

1300 —a— Ry=10%
—o— Ry=15%
1200+ —a— Ry;=20%
—v— Ryy=25%
2 1100+
)
=
= L
o 1000
900 -
800 Il Il Il Il I
1000 2000 3000 4000 5000 6 000
z/mm
a fbi iR
a Axial temperature
4
S 3 —a— Ry=10%
%% —eo— Ry=15%
& —a— Ry=20%
%‘é —v— Ry=25%
=]
o
=
F

2000 3000 4000 5000 6 000

z/mm

¢ HhiA CO 43

¢ Axial CO distribution

E5

0
1000

20 —a— Ry=10%
—eo— Ry=15%
16 —a— Ry;=20%
S —v— Ryy=25%
By
R 12+
=S
=
s 8+
=
&
4 |-
0 L L L L I}
1000 2 000 3000 4000 5000 6 000
z/mm
b i 0, 730
b Axial O, distribution
1000
—a— Ry;=10%
—e— Ry=15%
800

—a— Ry;=20%

—— Ryy=25%

BT NO JF i % (6%0,)/(mg = m™3)
[*))
S

2000 3000 4000 5000 6 000

z/mm

d %l NO A
d Axial NO distribution

400
1 000

FEMETHRR X0 HERER O0,,CO,NO 53

Fig. 5 Distribution of temperature,O,, CO and NO mass concentrations along the central axial direction of

the burnout zone under different particle size
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