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Study on the Influence of Hydrogen Blending Ratio on
Low Emission Combustor Performance
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Abstract; To explore the adaptability of traditional natural gas turbines to hydrogen fuel, based on the
structure and performance of a certain type of industrial low-emission gas turbine, the influence of the
proportion of hydrogen in the fuel on the performance of the low-emission combustion chamber was ana-
lyzed by numerical simulation method, and the conversion performance of methane and hydrogen fuel in
the combustion chamber was determined. The results show that under the full load condition, when the
hydrogen mixing ratio is less than 30% , the combustion chamber does not backfire, the temperature in
the nozzle and the circulating zone of the flame tube shoulder and total pressure loss in the combustion
chamber increase with the increase of the hydrogen mixing ratio, the NO, emission volume fraction in-
creases slightly, and the CO emission volume fraction decreases; when the hydrogen mixing ratio is more
than 30% , the combustion chamber is tempered, and the temperature in the nozzle and the circulating
zone of the flame tube shoulder, the total pressure loss and NO, emission volume fraction increase signifi-

cantly, and the CO emission is almost 0. Under other working conditions, the influence of the load varia-
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tion on the combustion chamber boundary condition is complex, and the influence of the gas turbine

working condition on the nozzle tempering boundary has no monotonicity variation.

Key words: industrial gas turbine, combustor, hydrogen blending combustion, premixed combustion
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operating principle
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Tab.1 Comparison of performance of H, and CH,
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Fig.2 Relation diagram of H, ignition delay time, temperature

and pressure under same chemical equivalent ratio!"’
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Fig. 3 Combustor structure model
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Tab. 2 Parameters of reaction mechanism

J R HLEE i e EE
J/kgmol T4
2CH, +30,—2C0 +4H,0 5.012x10" 2 x108 0
2C0 +0,—2C0, 2.239 x10? 1.7 x10? 0
2H, +0,—2H,0 9.87 x10% 3.1 x10’ 0
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Tab. 3 Computational boundary condition settings

T8
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Tab. 4 Combustor performance statistics with

different grid numbers

M%7 NO,/1076 6,/ % 6,/ % 5%/ %
904 5.83 8.41 1.2 4.35

2 064 10.21 12.55 1.3 5.91
3232 13.75 17.11 1.5 6.55
3771 13.82 17.12 1.5 6.57
4 060 13.82 17.13 1.5 6.57
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Fig. 4 Diagram of calculated section and central axis
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Fig. 5 Mid-section temperature field at typical

hydrogen blending ratio
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combustor at different hydrogen blending ratios
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combustor at different hydrogen blending ratios
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temperature field at the outlet of combustor
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Tab.5 Comparative data sheet of combustor results

(under full load condition)

E 15 H IR
NO, HERiABI45/10 - 4.1 5.27
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