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Model and Experimental VValidation on NOx Emission of Biomass

Combustion in Rotary Kiln With HTAC

LOU Bo, LUO Yu-he, MA Xiao-qian
(College of Electric Power, South China University of Technology, Guangzhou 510640, Guangdong Province, China)

ABSTRACT: Based on the existing forms and evolution of
Fuel-N in biomass fuels during high temperature air
combustion (HTAC), a model mainly considering fuel-NO, and
thermal-NO, formation was established. Through numerical
calculation, the NO, emission behaviors of biomass fuel, rice
husk, in rotary kiln were studied. The calculated results show
that NO, content increases with air temperature increasing, and
this trend is accelerating after the air temperature 1000-1050°C,
NO, content decreases with lowering of oxygen mole content
in air. There is a remarkable drop when oxygen mole content is
under the critical value, 8%, reducing of air consumption
coefficient shapes the reductive atmosphere, and then inhibits
NO, formation. At 1200°C, air consumption coefficient drops
150 mL/m’
from 400 mL/m’ roughly. Comparing the data of NO, obtained

to 0.8 from 1.8, and NO, content decreases to

from experiment with the values by numerical calculation, the
results show that the rules of NO, emission appear the same
trend, and the average relative error is about 7% between
calculated values and experimental data. The proposed model is
proved to be reliable and the NO, emission in HTAC can

be lower.

KEY WORDS: high temperature air combustion; rotary kiln;

biomass; fuel-NO,; numerical calculation
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Fig. 1 Transformation of Fuel-N in combustion of coal
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Fig. 2 Fuel-NO, formed mechanism in HTAC of biomass
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Tab.1 Model parameter table of reaction Kinetic for NO,
formation in rotary kiln
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Tab. 2 Element content of biomass as received basis

War/ %o

ecar (KJ/K
C H O N S A W V Onetarl(kI/kg)

37.4 479 3262 1.88 0.017 1692 6.1 51.98
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Fig. 3 Thermal model of zone for the rotary kiln
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Fig. 4 Relation between NO, concentration
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Fig. 7 Biomass incineration set-up in rotary
kiln with HTAC
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