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Study on NOx Emission Characteristics of Pulverized Coal Fired Boiler
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ABSTRACT: Numerical simulation of the NO, emission in the
300 MW tangentially pulverized coal fired boiler was
performed using the software of COALFIRE based on
TASCFLOW software platform. The influences of coal rank,
coal particle size, boiler load and distribution of secondary air
were discussed. The NO, distribution along the height was put
forward, which can be referenced for the optimal and safety
operation of boiler. The results show that increased volatile and
nitrogen content lead to increased NO, density; decreased coal
particle size leads to decreased NO, formation; when boiler
load reduces 20% and 40%, NOy density drops 6.7% and 28%
individually; the reverse tower type of distribution of
secondary air is helpful for reducing the NO, emission and the
NO, density is 11% lower when tertiary air running.

KEY WORDS: tangentially pulverized coal fired boiler;
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Fig. 1 Furnace structure
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Tab. 1 Parameter of combustion reaction model

Bk R0 TR R I FRRITT Uk

PR eI K VER A3 R SRR R Tis 7 FE RSy RS ITEALREA(KIMmol) IR 6 IR B P 8 0 1) S e
S 773 200000 49.86 0.5875
T 873 200000 49.86 0.086 4
e Sk I R 2L IRBE T IR SO IIRER) BRSNS A BR M 7/ (kg/(mP-s-Pa)) FEWR Y A4 BB/ (kd/mol)
S 11 0.3333 0.115600 67.41
T 1.0 0.3333 0.000234 62.85
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Tab. 2 The ultimate analysis of coals

B W(Car)/% W(Har)/% W(Oar)/% W(Nar)/% W(Sar)/% W(Aa)/% wW(Ma)/% Qretar/ (kJ/kg) W(Vaar)/%
TR 56.8 45 6.5 1.2 22.6 76 23110 22.3
I 60.3 2.4 1.8 0.7 26.5 6.0 22846 15.8
#3 BIRFERMUEGLRE
Tab.3 Summary sheet of different operating mode
ARl AW — kR X U AH (ms) = IR/ - .
SRRl 97147 1% . RN TR - - WRIe e IE
PR Sl (Roo/Raoo) FittimiZ/(kgls)  (m/s) AR k= hpE R T (m/s) s
MM 100 22% 2% 2.05 28.2 0.45 53 45 34 40 34 1. 2. 3. 4. 5 )2
AR/ 100 22% 2% 2.25 31.0 0.45 53 45 34 40 37 1. 2. 3. 4. 5 )%
T 100 22% /2% 2.25 31.0 0.45 43 43 43 43 37 1. 2. 3. 4. 5
T 100 22% 2% 2.25 31.0 0.45 43 43 43 43 0 1. 2. 3. 4. 5 )2
T 100 22% 2% 2.25 31.0 0.45 34 40 45 53 37 1. 2. 3. 4. 5
TR 100 22% /2% 2.25 31.0 0.45 53 45 40 34 37 1. 2. 3. 4. 5
T 80 22% 12% 1.80 25.0 0.45 43 36 27 32 27 1. 2. 3. 4. 5
A 60 22% 2% 1.35 18.6 0.45 32 27 21 24 23 1. 2. 3. 4. 5%
T 100 15% /2% 2.25 31.0 0.45 53 45 34 40 37 1. 2. 3. 4. 5
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Fig. 4 NO, concentration distributions of different kinks
of coals in the furnace
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Fig. 5 NOy concentration distribution in the furnace
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Fig. 6 NO, concentration distribution in the section of
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