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Abstract: In thermal power generation companies, the recycling of refined ash (LOI < 6%) obtained from a PC-firing
furnace is beneficial for the companies, e.g., it can be used for making lightweight aggregates. However, ash having a
high LOI, which cannot be reused, is still buried in the ground. To obtain refined ash, the re-burning of high-LOI ash
(LOI > 6%) in a PC-firing furnace can be an alternative. In this study, a numerical analysis was performed to
demonstrate the effects of ash re-burning. An experimental constant value was decided by TGA (thermo-gravimetric
analysis), and a DTF (drop-tube furnace) was used in the experiment for calculating the combustion of ash. On the
basis of the trajectory of the moving particles of coal and ash, it was concluded that supplying ash near the burner,
which is located high above the ground, is appropriate. On the basis of numerical results, it was concluded that an ash
supply rate of 6 ton/h is suitable for combustion, without affecting the PC-firing boiler.
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Table 1 Governing equation in boiler simulation

General governing equation

Mass

op ~
LV (pr)=S
o (p)=5,

Momentum

%(p§)+v~(p§\7)=—Vp+vg +F

Energy
0 -
S (PEYEV -G (P + p) ==V (X ] )+ S,
J
Species

g(px_nv.(pw,):—vji +R, +S,
t

Coal reaction equation

Devolatilization

mv—(t)m = J:(alkl +a2k2)exp(—£(kl +k2)dt)dt

(1 - f‘w,O)mp‘O — My

—(E,/RT, —(E,/RT,
k= Ae B k, = e 55

Char combustion
dm, D,k

dt P vk

0.75
(T, +T,)/2] .
d k=Cse ’

P

D, =¢

Table 2 Approximate and Ultimate analysis results
of ash and coal sample

Ash Coal
sample
Proximate analysis (% by mass, as received)
Moisture - 10.1
Volatile matter - 383
Ash 94.0~91.0 1.2
Fixed carbon 6.0~9.0 41.4
Ultimate analysis(%by mass, dry basis)
C - 85.0
H - 9.4
(0] - 4.0
N - 1.0
S - 0.6
Heating value
(keal/kg) 700~1200 5700
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Table 3 Input parameter value for simulation

Input  parameter
Boundary condition

Coal (ton/h) 200
Primary air (Nm3/s) 87
Secondary air (Nm3/s) 272
Boiler wall emissivity 0.9
Coal particle size (um) 100
Ash particle size (um) 100
Fly ash kinetic [From DTF experiment]
Activation energy(kJ/kmol) 2.2%10°
Pre-exponential factor 2
5 1.92*10
(g/cm’-s)(atm)
Devolatilization kinetic [Kobayashi]
E1(kJ/kmol) 1.046*10°
E2(kJ/kmol) 1.674*10°
Al 0.3
A2 1
Char Combustion kinetic [Baum & Street]
Cl 510"
C2 0.002
E(kJ/kmol) 7.9%10°
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Fig. 5 Particle trajectory when supply 200ton/h coal
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Fig. 6 Particle trajectory when supply 200ton/h coal with 6ton/h ash
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