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Abstract; For the purpose of switching to blast furnace gas of low calorific value, a numerical simulation
method was used for single head center staged swirl combustion chamber to improve the nozzle structure of
the gas turbine combustion chamber, and the influence of each stage nozzle area on the performance of
the combustion chamber was analyzed. The results show that with the increase of the dimensionless area
of the main combustion stage nozzle from 1 to 15, the temperature rise of the combustion chamber outlet
changes between 1 199 —1 212 K, and the outlet temperature distribution factor (OTDF) of the combustor
remains essentially unchanged. NO, and CO emissions at the combustion chamber outlet show an overall
pattern of decreasing first and then increasing. The emission of NO, is below 1.3 x107°, and the emis-
sion of CO is relatively high between 2.54 x 10 ~* and 4.45 x 10 ~*. The combustion efficiency increases
first and then decreases. With the increase of the dimensionless area of the pre-combustion stage nozzle

from 1 to 12, the temperature rise of the combustion chamber decreases from 1 208 K to 1 054 K, and the

Wi #2024 -09 -24; 21T H#3:2025 -01 - 07

E£ WA . =P S e BHIF TR B (JCKY2021130B039)

Fund-supported Project : Defense Industrial Technology Development Program ( JCKY2021130B039)
YEE B RIRIH (1989 - ) , 22, T BT 2 R K2 Rl 3HR.



.56 - M BE

8 o T

2025 4

OTDF varies between 0. 017 and 0. 030. NO, emissions at the combustion chamber outlet change little

and are all below 1.0 x10 >, and CO emission at the combustion chamber outlet shows a significant up-

ward trend , increasing from 2. 54 x 10 ~* to 1.289 x 10 ~*. Combustion efficiency decreases from 99. 85%

to 99.23% ; with the increase of the dimensionless area of the pilot stage nozzle from 1 to 40, the temper-

ature rise varies from 1 206 K to 1 214 K, and the OTDF value is about 0. 025. The NO, emissions at

the combustion chamber outlet change little and are all below 9 x 10 *° | and the CO emission at the com-

bustion chamber outlet shows a significant downward trend. Combustion efficiency is basically un-

changed.

Key words: blast furnace gas, fuel nozzle, combustion chamber, combustion performance, pollutant dis-

charge
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