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Abstract: In order to study the combustion characteristics and nonlinear characteristics of flue gas flow in
a ultra-super critical tower furnace under different loads, a three-dimensional simplified boiler model with
fully symmetrical geometric structure and boundary conditions was designed with a 1 000 MW tower fur-
nace as prototype. FLUENT software was used to simulate the velocity field, temperature field and NO,
distribution in the furnace under three different loads of 100% , 75% and 50% VWO (valve fully open
condition) , and analyze their nonlinear characteristics. Finally, a three-dimensional cold tangential jet
experimental model was established for verification, and a new nozzle startup mode, sequential startup,
was proposed. The results show that under different loads, there are nonlinear phenomena in flue gas flow
velocity, temperature and component distribution in the fully symmetric furnace, and the simulation re-
sults are asymmetric solutions about the vertical centerline of the model geometry; the nozzle can make
the tangential circle deflect less through the sequential startup mode, and the tangential circle formed by
the flow can be stabilized at a position to achieve precise control of the flow.
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Fig. 1 Simplified model of tower type boiler
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Fig.2 Schematic diagram of tangentially firing
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Fig. 6 Theoretical tangent circle and

experimental device diagram
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