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Numerical Simulation of Effect of Primary Air Mixed with Hydrogen
and Oxygen on Furnace Temperature of Coal-fired Boiler

LIU Xin,REN Jian-xing, Ll Fang-qin, LI Ke-jun
(College of Energy and Mechanical Engineering,Shanghai University of Electric Power, Shanghai, China, Post Code :200090 )

Abstract; In order to improve combustion stability of 1 000 MW ultra-supercritical tangentially fired
coal-fired boiler under low load condition(300 MW) , different ratios of hydrogen and oxygen are mixed in
primary air, and parameters such as average temperature field and CO volume fraction before and after
low load mixing of hydrogen and oxygen are compared and analyzed by means of numerical simulation.
The results show that mixing primary air with hydrogen and oxygen strengthens the flame temperature un-
der low load conditions, thus increasing the overall average temperature in the furnace and improving the
combustion instability under low load. By mixing 5% volume fraction hydrogen, the average cross-section
temperature in the main combustion zone reaches 1 603 K, which is 37 K higher than the average temper-
ature under initial conditions. By mixing 8% ~ 15% volume fraction hydrogen,the average temperature of
furnace section decreases gradually as the proportion of water produced by hydrogen combustion increa-
ses. By mixing 5% volume fraction hydrogen and 10% volume fraction oxygen, the average cross-sec-
tional temperature in the main combustion zone reaches 1 696 K, which is 93 K higher than that of only
mixing 5% volume fraction hydrogen, and 130 K higher than the average temperature in the initial work-
ing condition. This working condition is an ideal one after the low load retrofit of the tangentially fired
boiler.

Key words: low load, coal-fired boiler, mixed hydrogen and oxygen, furnace temperature , numerical sim-
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Tab. 1 Coal quality characteristics
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Fig. 2 Cross-sectional grid division of primary air outlet
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Tab. 2 Operating parameters of combustion system
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Tab. 3 Simulated operating parameters under rated

conditions and 30 % load
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Tab. 4 Setting of 30% load primary air mixed

with hydrogen and oxygen

TH kMW BIRAK BIR LB/ %
3 300 A5 5
4 300 R 8
5 300 A5 12
6 300 A5 15
7 300 A5 ER 5,5
8 300 A5 AR 5,10
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Tab. 5 Comparison of simulation results and design values

of high temperature superheater parameters
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