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Abstract; In order to understand the performance changes and allowable humidifying range of natural gas
blended with hydrogen in a lean premixed combustor, and to solve the problem of NO, emissions excee-
ding the standard in hydrogen blended gas turbine, taking a gas turbine combustor as research object, the
influence of blending hydrogen ratio and humidification ratio on its combustion performance and pollutant
emissions characteristics was numerically studied. The results show that under the condition of no humidi-
fication of the fuel, the CO and CO, emissions from the combustor outlet drop with the increase of hydro-
gen blending ratio. However, thermal NO, emissions will increase because of higher combustion tempera-
ture. When the hydrogen blending ratio reaches above 0.2, NO, emissions exceed the environmental pro-

tection limiting value ; under fuel humidification conditions, the average gas outlet velocity and H,O mass
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fraction increase, and the global temperature decreases together with the emissions of CO, and NO, in the

combustor, whereas the CO emissions decrease first and then increase with the increment of humidifica-

tion ratio; humidified natural gas with H, blending can achieve deNO, combustion, but the amount of wa-

ter vapor humidification ought to be moderate considering the following issues, such as the power output

efficiency of gas turbine under low hydrogen blending ratio conditions and the deterioration of combustion

performance under high hydrogen blending ratio conditions. The recommended fuel humidification ratio is

0.463 when the hydrogen blending ratio is 0. 3.

Key words: gas turbine, hydrogen blending, numerical simulation, humidified combustion, pollutant

emissions
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Fig. 1 Structure diagram of combustor nozzles
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Fig. 2 Three-dimensional model of combustor
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Fig.3 Combustor grid division
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Tab. 1 Inlet flow information under different hydrogen blending ratios

BALY AR LA SRR e/ B LUK 3 1 kg s ™! PRFA o
I=:N
% % kges™! TR HYE / MJom 3
0 0 14.13 0.082 42 0.047 35 35.8 0.456
10 1.377 13.87 0.080 88 0.046 46 33.29 0.462
20 3.046 13.56 0.079 08 0.045 43 30.78 0.470
30 5.110 13.20 0.076 97 0.044 22 28.27 0.479
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Tab. 2 Validation of simulation results

LF MR/ % EE/K P /mes ™! NO,HEE/mgem 7
e 100 1705 140 26.37
SBRE 100 1 694 130 27.42

PR/ % 100 0.64 7.69 -3.82
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Fig. 6 Distribution of velocity in combustor profile
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Tab.3 CO and CO, emissions at the outlet

of combustor

Y/ Co, (o0) CO R CO ydidE
% BEIRAEL BEAROYEL % /%
0 4.66 3.61 0.00 0.00
10 4.49 3.55 3.66 1.70
20 4.34 3.48 7.00 3.71
30 4.20 3.42 9.91 5.32
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