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Abstract: To explore the ignition and stable combustion performance of ammonia fuel in simulated combustion
chambers of gas turbines, ignition and combustion experiments were conducted on ammonia gas with different
preheating temperatures and cracking degrees, and the ignition and combustion laws of ammonia fuel under certain
experimental conditions were obtained. The results indicate that, stable combustion of ammonia requires a cracking
degree of not less than 30% and an air preheater temperature of not less than 643 K. Within the temperature range
of 743~943 K and combustion duration of 5~40 seconds in the air preheater, the internal temperature, tail
temperature, and pressure of the combustion chamber generally increase with the preheater temperature and
combustion duration. The NO emission volume fraction is significantly affected by the temperature of the preheater,
it reaches the minimum (376 pL/L) at 673 K when the combustion efficiency is 96%. The zero dimensional
simulation results show that, increasing pressure, ammonia cracking degree and temperature can help shorten the
ignition delay time, and higher hydrogen content and slightly enriched combustion state can promote the increase
of laminar flame velocity and optimize the combustion of ammonia.
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Tab.1 Ignition and combustion data of different degrees of ammonia cracking

RAZHREI% AL EN(g s 2R TR K TR sT) Ti30/K Tazo/K P23/ X 10° Pa
0 6.85 943 222 755 745 4.78
10 6.17 943 222 705 705 4.08
30 4.80 943 222 1476 1065 5.24
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different air preheater temperatures
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