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Numerical Simulation on Cold Flow Field Characteristics in
Gas Reburning Zone
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Abstract: The boiler which uses the gas reburning technology was taken as a physical model to
simulate the cold flow field characteristics in the furnace. A standard k-e¢ two-equation turbulent
model was introduced,and the mathematical model was verified by the cold state test results. The
results show that the deviation between the cold test results and the simulation value is about 5% ~
10% . So, the model can well simulate the actual boiler flow field conditions. The cyclone zone will
stretch along the direction of furnace height after increasing the reburning spout, which is
conducive to lengthen the furnace flame fullness. The diameter of the imaginary inscribed circle of
the eight layout reburning jet is 66 % larger than that of the corners arrangement. Moreover, by the
former layout,a recirculation zone is formed in the fire back side of the vents,and the reburning
airflow improves the coverage of the updraft. When the reburning amount is 5% , the reburning
airflow can’t be mixed with the furnace updraft fully. The best reburning amount is 15% ,and the
height of the reburning zone of about 3 600 mm is a reasonable design. Increasing the distance of

the reburning zone has little effect on the flow distribution.
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Tab.1 Hydraulic equivalent diameters of nozzles in

cold modeling calculations m
W% 11 44 M HR W% 1 44 % M HR
TR 0.50 Pa £ P AR R 0.04
TR 0.36 TREBRN 0.36
S e/ ! 0.32 RS 0.36
E—%A 0.36 ERIRR 0.36
it/ Q7 0.27 0 58 PR XL 0.06
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Fig.1 Burners arrangement and the physical model of a 220 t/h pulverized coal furnace
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Tab.2 Boundary parameters in cold

modeling calculations

EA BATRHE B 55 fE
— W/ (m s~ ) 23.5 16
— R/ C 60 10
TR/ (mesTD 43.49 23
IR/ C 340 10
DU AR AGE/ (moe s™ D) 100 51
055 FFRA XGH/ (m e s™ 1) 80 42
PR/ (m+ s~ D) 24 17
PRI/ (m - s™ D) 5.9 0.606
I 1/ Pa -30 -30
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Tab.3 Working conditions in cold

modeling calculations mes!
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1 16 23] 0 0 17/17/17
2 16 23 50 0 17/17/17
3 16 23 50 42 17/17/17
4 16 23 37.5 31.5 17/17/17
5 16 23 25 21 17/17/17
6 16 23 12,8 10.5 17/17/17
7 16 23 50 42 17/0/0
8 16 23 50 42 0/17/0
9 16 23 50 42 0/0/17
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Fig.2 Comparison between the results of experiments and simulations on the velocity distributions on

up-primary air section and mid-secondary air section in the 1st working condition
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Fig.3 Simulated velocity distributions on the center
section along the vertical direction

of the furnace
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Fig.4 Simulated velocity distributions on the reburning section with different arrangements of nozzles
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Fig.5 Simulated velocity distributions on the reburning section with different amounts of reburning fuel
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Fig.6 Simulated velocity distributions on the reburning section with different heights of reburning zone
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