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Abstract

Because of environmental pollution and reserve limitations of fossil fuels, several
alternative energies have been developing. One of them, the hydrogen is researched as a
highly probable solution.

In this study pure hydrogen gas and oxygen gas are burned in combustor to reduce the
emission, and a gas turbine is used. Cooling water around the combustor recovers the
cooling heat loss to useful work by being expanded from liquid to vapor, being injected
into the combustor and making pressure rise with working fluid to get more turbine
power. Because pure hydrogen and oxygen are used, there is no carbonic emission such as
CO, COy, HC nor NOx and SO.. The power is obtained by turbine system, which makes
lower noise and vibration than any reciprocating engine.

Running of a turbine is searched under various conditions of hydrogen flow rate and

water Injection rate. Maximum speed of the turbine is obtained when the combustion



reaches steady state. It is enable to determine the optimum rate between hydrogen flow

and water injection which makes turbine run maximum speed.
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Fig. 1 Schematic diagram of the system
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Table 1. Specification of gas turbine

Inlet
Model | GTi544 ne 0.24MPa
Press.
Qutlet
Tip Dia. 41 0.12Mpa
p e mm Press. P
Inlet Press.
B30C 20
Temp. Ratio
Outlet 630TC Power 15Kw
Temp.
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Fig. 2 Effect of hydrogen flow rate on gas
turbine power using experimental data {w
=30%x10"g/sec. @: n+=06, A : 77
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Fig. 3 Effect of water injection rate on gas
turbinc power using experimental data [H;
=0.1g/sec., Tn=600K, #+=0.7]
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Fig. 4 Effect of turbine inlet temperature on gas
turbine power using experimental data [H»
=0.1g/sec., Tour=500K, @ : 7n1=08,
A 7:=07 1: n:=08]
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Fig. 5 Relation between hydrogen flow rate and
gas turbine speed [w=7.0x 10" g/sec.]
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Fig. 6 Relation between hydrogen flow rate and
maximum gas turbine speed
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Fig. 7 Relation between turbine inlet temperature
and turbine speed [H,=0.1g/sec., w=5.0
X 107%g/sec ]
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Fig. 8 Relation between water injection rate and
gas turbine speed (@ : H2=0.9g/sec., A
: Ho=1.0g/sec., B : H2=1.1g/sec.]
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