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Effect of low H, content in natural gas on the Combustion
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This paper describes gas turbine combustion characteristics of synthetic natural gas
which contains a small amount hydrogen content. By conducting ambient pressure high
temperature combustion test at gas turbine relevant combustor geometry, the combustion
characteristics such as combustion instability, NOx and CO emission, temperatures at
and flame structure from high speed OH
chemiluminescence images were investigated when changing hydrogen content from zero
to 5%. From the results, qualitative and quantitative relationships are derived between
key aspects of combustion performance, notably NOx/CO emission and combustion
instability. Natural gas containing hydrogen up to 5% does not show significant
difference in view of all combustion characteristics except combustion instability. Only
up to 1% hydrogen addition could not change the pressure fluctuation and phase gas
between fluctuations of pressure and heat release. From the results, it can be concluded
that synthetic national gas which contains 1% of hydrogen can be guaranteed for the

turbine inlet,

nozzle and dump plane,

ABSTRACT

stable and reliable operation of natural gas firing gas turbine.

Key Words Gas Turbine Combustion, Synthetic Natural Gas, NOx emission,
Combustion Instability
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Fig. 1 Schematic diagram of 60kW scale ambient
pressure gas turbine combustion facility.

Table 2 Chemical composition and combustion
properties of tested gases.

C/O‘lglg)f;?t‘;“ Unit | NG| co | c1 | c3 | 5
H, vol % 00 00 10 30 50
CH, vol % | 9259 953 938 910 831
C>Hs vol % 5. 00 O 00 0.
CsHs vol % 14 47 524 61 69

i-C4Hy | vol % 03 O 0. 0. 0.
n-C4Hy | vol % 03 0. 0. 0. 0.
i-CsHypy | vol % 0. 00 0. 00 0.
N, vol % 04 00 O 00 0.
density | ke/m’ | 0774 0.774 0773 0.772 0.76¢
HHV  |[MI/Nm'| 4271 4271 4271 4271 42.71
WI MJ/Nm’| 5547 5553 551 5514 55.18
LFL vol % 47 469 466 453 451
UFL vol % | 15068 1496 1504 1519 1539
AF., L/L | 10.191 10.195 10.18§ 10.170 10.145
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Fig. 3 Pressure fluctuations of CO, C1, C3 and C5

gases with respect to heat input.

Fig. 4 Cause and effect diagram between hydrogen
content in fuel and combustion instability (red line: positive
effect, blue line: negative effect, dashed line: weak effect).
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