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Numerical Simulation Study on Characteristics of Ammonia-coal Cofiring in
a Novel Preheated Burner
LIU Zuodong, CHEN Zixuan", HAN Xiaoju, TANG Hong, SUN Lingfang
(Northeast Electric Power University, Jilin 132012, Jilin Province, China)

ABSTRACT: As a carbon-free fuel, ammonia is one of the
high-quality alternatives to coal. However, its high ignition
temperature and low laminar flame velocity pose significant
challenges for ignition systems. To enhance the combustion
characteristics of ammonia-coal cofiring, this study proposes
an ammonia-coal hybrid burner with preheating capability and
investigates its preheating combustion performance under
different ammonia blending ratios and injection configurations
through numerical simulations. The results show that the
burner can form a stable preheating zone in the middle and rear
parts under the condition of 0~50% ammonia blending, with a
core temperature above 1200K. The preheating performance
of the burner under different ammonia blending ratios is
significantly higher than that under pure coal conditions. In
10%~50% ammonia-blended conditions, the burner outlet
temperature increases by 1.3%~41.4% (10~315°C) and the
enthalpy increase grows by 4.7%~15.1% (130~420kJ/s)
relative to pure coal conditions. Through fuel pyrolysis and
combustion within the burner, partial fuel nitrogen is released
and completely converted into nitrogen gas. The fuel nitrogen
fixation rate in 10%~50% ammonia-blended conditions shows
1%-~28% improvement over pure coal combustion, which is
expected to reduce NO, emissions at the furnace outlet.

KEY WORDS: ammonia-coal cofiring; preheating burner;
blending ratio; ammonia spraying position; numerical
simulation
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Fig. 1 Schematic diagram of burner model structure and

air powder flow
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Table 1 Analysis of coal characteristics

Tk g/ (wtos,ar) TR AT (Wi%h,ar)
Quetar/ (MI/kg)
A M FC v C H 0 N s
18.74 8.5 44.3 28.46 59.34 3.75 8.24 0.85 058 228
®2 FMBMASH NH; + O, = NO+H,0+1/2H, (2)
Table2 Ammonia fuel input parameters NH, + NO=N, +H,0+1/2H, (3)
/K AT ARG AE(MIkg) H, +1/20, =H,0 (4)
343 0.6005 18.83
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Table 3 Comparison of calculation errors between eddy
dissipation model and finite rate/eddy dissipation model

i EDM FR-EDM FHRRZEY%
AT TR IR K 911.06 856.40 6.38
H S35 38 B (mfs) 96.50 89.25 8.11
HH CO/v% 1.02 0.97 6.11
H 1 CO/% 0.74 0.67 9.47
4 11 NO/(mg/m?) 3127.85 2854.24 9.59
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Fig. 2 Curve of the effect of grid quantity on temperature
variation in the burner
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Table 4 Inlet parameters for different ammonia blending
conditions
FURBN T MR ds— Ik KGN F BRIR AR — IR
BAL o ASURE .
BRI TRAE WAOTER
111% . I(kgls) s
I(kgls) W/ (kgls) I(kgls) R/ (kgls)
0 0.15 2.59 0 0.37 5.75
10 0.15 2.32 0.33 0.40 6.08
20 0.15 2.04 0.66 0.45 5.99
30 0.15 1.77 1 0.52 5.90
40 0.15 1.50 1.33 0.52 5.86
50 0.15 1.22 1.66 0.52 5.83
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Fig. 10 Curve of average temperature/velocity of preheating section at rated load as a function of ammonia blending ratio
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