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Effects of Combined Application of OFA and Horizontal Bias Burner on NOy
Emission Characteristics

ZHANG Xiao-hui, SUN Rui, SUN Shao-zeng, QIN Ming
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, Heilongjiang Province, China)

ABSTRACT: An experimental investigation to reduce the NO,
emission during burning bituminous coal has been carried out
in a 220 t/h tangential pulverized coal firing rectangle furnace,
with a technique combining horizontal bias combustion (HBC)
burners in the primary zone and retrofitted seperated over fire
air (SOFA) nozzles above the tertiary air. The influences of
SOFA on NO, emission and unburned carbon in fly ash were
experimentally studied. Results show that the amount of NOy
emission is decreased to less than 450 mg/m® adopting the
suitable arrangement of OFA , when the time equals 0.32s as
the fuel flows from top primary air to OFA, and reasonable
distribution of secondary air, when the excess air coefficient
equals 0.85. The unburned carbon content in fly ash is as low
as 1.6%-2% at the same time. Adjusting the distribution of
secondary air can also improve the tube temperature
distribution of superheater.

KEY WORDS: staging combustion technique; over fire air;
horizontal pulverized coal bias combustor; NO, emission;
unburned carbon content in fly ash; pulverized fuel boiler
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Fig. 1 Principle of NO formation and reduction
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Tab.1 Experimental condition before alteration
(¢(0,)=681mg/m?)

SR FFEFOREIUh)  EEVREIC RS R C
Bl 187.4 534.4 539

SR —PIREKEIN)  HERREEIC A CO)/(uL/L)
1l 2.212.2 138.2

SRR R A% ZoKIEIC RPN RS/ C
Bl 8.31 2239 27.49

R2 WBIPEERARSH

Tab. 2 Main parameters of the boiler

2H HHEER JHIEA EHGER WMETE 4okl
~ Wit (t/h) WEEIC 5 MPa I MPa JEIC
EigE 220 540 9.8 10.78 215

" s e 4 R HeH g
Z R . ,A P
R HREEIC HEIC JEIC A%
HH 336 20 120/118 92.3

T3 PRERY

Tab. 3 Ultimate and proximate analysis of coal

BEFh W(Ca)/%  W(Ha)/% W(Ou)/% W(Na)/%  W(Sa)/%

Bt 69.48 4.18 7.22 0.82 1.78
MRS 47.91 3.28 9.53 0.75 1.01
SUE IR 46.16 2.86 6.41 0.76 1.78

i W(ALI%  WWY) 1% W(Vaar) 1% Qretar/ (kJ/Kg)

Bt 12.04 4.48 23.99 27170
BIGIREE 31.72 5.8 40.35 18470
MUGIRK: 3554 6.4 37.98 17540

2.2 MRRALERHE

PR A B (1) 1 5 B TR Hh — TRORGIE N
HP RS SN AR XU 1 B IS T o R 714 Y TR
B N R) EH SCHR[LA)TH 51 3 o 25 1S 2R R R H
PRELN TR N BT, BB FE—
AU A 122 [ 45 BN ) 2 4 0.32s, 455
BRI B IR S PRt o, R RAL B 2y b — kR
2000 mm, 3X 2 LU SCHR[15] 3@ At (R B8 IXUMss 11 i g |-
JE— ORI R B TR A > 0.3 m et Bk
AT G MR REAE R 2, SUE[TE — kA
PR AL, i R R ZEK, e s AL
PIHTHE T, B0E 5 # — RE AR T 38 B
G/



58 L I - ¢

527 3

BGIERSN HUE RS

ALV |
(=]

} I e ¢m%%%ﬁﬂgm <
T T 7 T T W
L st / )

[ —wnED
| —wm T
?:wmt;7

B2 ENOMIRARGTEE
Fig. 2 Schematic diagram of Low NO, combustion system
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Tab. 4 Results of cold modeling experiment

(AL — KA TR P ROA
HE/(mls) 20 28.47 24.16

A B o/ ¢} = UA IRIE
S/ (m/s) 24.16 47.34 28.47
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Fig. 3 Experimental aerodynamic field in the furnace
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Tab.5 Experimental condition and NO, concentration
in different secondary air arrangements

. RTIFEEI% o(NOY)/(mg/m®)
AT 0 % o (#0)=6%)
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Fig. 4 Influence of different secondary air arrangements
on NO, concentration(¢(0,)=6%0)
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Fig. 5 Influence of excess air in the OFA zone on CO, CO,
emission and temperature of OFA zone
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Fig. 6 Influence of excess air in the primary zone on NOx
emission concentration, oxygen content of flue gas and
unburned carbon content in fly ash
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Fig. 7 Influence of secondary air proportion on NO,
emission content
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Tab. 6 Experimental condition (@(NO,)=438mg/m°)
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il 197 535 535.5
il —IREKEIh)  HERIEEEIC o(CO)/(uLIL)
il 3/3 133.5 25
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