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Numerical Simulation of SNCR Denitration in Cement Precalciners
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(1. School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Beijing Hinergy Technology Co., Ltd., Beijing 100071, China)

Abstract: A 3 200 t/d new type of dry-process cement production line in Jilin was chosen as the research
object. The simulation was carried out by using Ansys-Fluent software. Based on the thermal law inside
the precalciner, the factors influencing ammonia denitrification were explored. The effects of ammonia
injection height, ammonia injection rate, ammonia injection angle, ammonia nitrogen ratio, ammonia
water atomization particle size, ammonia injection depth and nozzle number on the out-of-stock effect
were studied. The experimental results show that the optimized ammonia injection height is 42 m, the
ammonia injection rate is 80 m/s, the ammonia injection angle is 0°, the ammonia nitrogen ratio is 1.8
and the ammonia water atomizing particle size is 100 um, the ammonia injection depth is 750 mm, the
number of nozzle is 4, evenly distributed along the circumference of 90°. Under this optimized working

conditions, it can achieve the denitrification efficiency of 76.89%.
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Tab.1 Design parameters of precalciner

ST TERE FEMR/ RS SEE PN
AE (t-d)  (t-h')  N&/mm  EHE/s HREE/C
TTF 3800 11 5800 57 880

R2 THTR

Tab.2 Experimental conditions

2R TR/ C Bl (kg - s )
JHAHE 1070 27.68
=W 830 22.66
kbRt L 70 4 PR 0.775
AR 780 LE 157 T2 628
NI u| 800 131.94
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Fig.9 Outlet NO concentration and denitrification efficiency
at different ammonia injection heights
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Fig.11 Outlet NO concentration and denitrification efficiency
at different ammonia injection angles
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Fig.12 Outlet NO concentration and denitrification efficiency
at different ammonia nitrogen ratios
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Fig.14 Outlet NO concentration and denitrification efficiency
at different ammonia injection depths
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