Industrial motivation
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Industrial motivation

Important processes

e gas flow in the large scale burners

e combustion processes described by physical
principles (burnout measured data)

e NOx chemistry
e cnergy release and transfer to water piping

e co-firing - simultaneous combustion of
biofuel
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Geometry
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Mass conservation

Total-mass balance and chemical components balance laws
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Char, volatiles and coal particle balance laws

Chemistry

apchar _|_ 8(pchar'vi)

— Rc ar
(9'1‘5 893@ h
Opvol ~ O(Pvolvi)
— Rvo
(975 + 85132 !
on n d(nvi) 0
ot ox;




Flow and heat transfer
Momentum and energy balance laws
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Simulation results

Air distribution % Fuel distribution % Excess air coefficient NO

Case
By | By | Bs| B4 | Bi | Bo | Bs | By | B B> B3 By | ppm

COq Oq

26 | 25 | 25 | 25 | 25 | 25 | 25 | 25 1.3 1.3 1.3 1.3 357 | 20% | 1.9%

50 [ 20 | 20 | 10 | 25 | 25 | 25 | 25 26 | 1.04 | 1.04 | 052 | 177 | 20% | 1.9%

10 | 20 | 20 | 50 | 25 | 25 | 25 | 25 | 052 | 1.04 | 1.04 | 2.6 134 | 20% 2%

BIWIN| =

25 | 25 | 25 | 25 | 50 | 20 | 20 | 10 | 0.65 | 1.63 | 1.63 | 3.25 | 182 | 18% | 4.5%

e Case 1 - uniform air and coal distribution over 4 pairs of burners

e Case 2 - decreasing air and uniform coal distribution over 4 pairs of burners (with consequent excess or
missing air fraction in burners)

e Case 3 - increasing air and uniform coal distribution over 4 pairs of burners (with consequent excess or
missing air fraction in burners)

e Case 4 - uniform air and decreasing coal distribution over 4 pairs of burners (with consequent excess or
missing air fraction in burners)
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Results

Simulation results - Case 1
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Case 1: Profiles of temperature (top), mass fraction of NO (middle) and mass fraction of COo (bottom)
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Results

Pseudaocolor
Var: temperature
Q2.

Pseudocolor
Var:y_| %O

.— 0003080

—0.0002337
00001625
2.125e-08

2,000e-05
Max: 0.0003050
Min: 2 000e-05

Pseudocolor
Var:Y_ COQ

0.18%9&
0.1577

0.1258

= 009389
Max: 02214
Min; 0.0938Q

Simulation results - Case 2
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Case 2: Profiles of temperature (top), mass fraction of NO (middle) and mass fraction of COy (bottom)

19



Results

Simulation results - Case 3
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Case 3: Profiles of temperature (top), mass fraction of NO (middle) and mass fraction of COo (bottom)
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Results

Simulation results - Case 4
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Results

Simulation results - uniform burner composition
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Results

Simulation results - uniform burner composition
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Simulation results - staging 10, 20, 20, 50% air x coal
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Time evolution of energy release and wall transfer
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Results
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Simulation results - staging
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Results

Simulation results - OFA
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Simulation results - OFA
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