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Abstract: In this study, we performed a numerical study of hydrogen/air combustion in the combustion chamber of an
ultra micro gas turbine. The supply flow rate and equivalence ratio are used as variables, and the commercial
computational fluid dynamic program (STAR-CCM) is used for the numerical study of the combustion. The flow rate
significantly affects the flame position, flame temperature, and pressure ratio between the inlet and the outlet. The
flame position is close to the outlet in the combustion chamber, and the flame temperature and pressure ratio
monotonously increases with the supply flow rate. The change in the equivalence ratio does not affect the flame
position. The maximum flame temperature occurs under stoichiometric conditions.
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Fig. 1 Schematic of the ultra micro gas turbine
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Fig. 2 Grids of the combustion chamber
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Table 1 Gas phase reaction mechanism for hydrogen/air 79 &3 Az AAEga, 7 A
combustion A Y 3 2 geel wae Tt ¥ o
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Fig. 3 Temperature distribution on the cross section of
the combustion chamber with the different supply

flow rate
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Fig. 4 (a) Flame temperature, outlet temperature, and
wall temperature and (b) pressure ratio between
inlet and outlet under the different hydrogen/air
flow rate with the same equivalence ratio of 1.0
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Fig. 5 Temperature distribution on the cross section of

the combustion chamber with the equivalence
ratio

Aad W #4337 Ao FAEA AT 107
2000
1800
1600
. 1400
~
1200
—eo— Flame temperature
1000 F / —-m- QOutlet temperature -
—4— Wall temperature
800 1 1 1 1 1 1 1
04 06 08 10 12 14 16 18 20
$[-]
(a)
1.020 T T T T T T T
1.015 ¢
& 1010 ¢
Qj
1.005 ¢
1000 1 1 1 1 1 1 1
04 06 08 1.0 12 14 16 18 20
$[-]
(b)

Fig. 6 (a) Flame, outlet, and wall temperature and (b)
pressure ratio under the different equivalence
ratio with the same supply flow rate of 0.5 g/s
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Fig. 7 Combustor efficiency under (a) different fuel/air
flow rates with the same equivalence ratio of 1.0

and (b) different equivalence ratio with the same
supply flow rate of 0.1 g/s
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