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fuel supply pressure difference
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Fig. 8 Influence of fuel air ratio on combustion efficiency and emissions under different fuel staging methods (¢=0.1)
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Experimental study on emission optimization of
marine diesel multi-nozzle combustor

ZHOU Shichao', LIN Yuzhen'?, XU Quanhongl’z, WANG Bosen'?, CHENG Xu®

(1. Research Institute of Aero—Engine, Beihang University, Beijing 102206, China;
2. National Key Laboratory of Science and Technology on Aero—Engine Aero—thermodynamics, Beihang

University, Beijing 102206, China; 3. No0.703 Research Institute of CSSC, Harbin 150078, China)

Abstract: A fuel staging multi-nozzle low emission combustor with evaporation tube main stage injectors
based on typical operating parameters of a certain type of marine gas turbine combustor was designed. Experimen-
tal investigation on the effects of the number of fuel supply main stage injectors, pilot fuel staging ratio, fuel air
ratio, and dilution hole arrangement on emissions and combustion efficiency was conducted for small operating
condition (35% max power condition). The experimental results show that when the fuel air ratio remains constant,
using three main stage injectors for fuel supply results in the highest combustion efficiency and the lowest CO emis-
sion. But as the fuel air ratio continues to increase, CO emission from different fuel staging methods stabilizes at
near 170x107°@15%Q0,, it indicates that the potential for optimizing CO emission and combustion efficiency is lim-
ited by adjusting the fuel staging methods and increasing the fuel air ratio. In addition, under the condition of using
3M fuel supply method and keeping the fuel air ratio constant, when the pilot fuel staging ratio is below 0.08, the di-
lution hole scheme can further effectively improve combustion efficiency, reduce CO and NO, emission. Finally,
by using the 3M fuel supply method combined with the 91.150 dilution hole scheme, the CO emission in the com-
bustor under small operating condition can be reduced to 79x107° @15%0, under the condition of increasing the
fuel air ratio, combustion efficiency reaches 99.918%, NO, emission reaches 190x10°@15%0,.

Key words: Gas turbine; Mutli-nozzle combustor; Fuel staging; Pollutant emission; Evaporation tube;

Combustion efficiency
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tion holes on the performance of a triple swirler combustor
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