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Combusion Tests of the Gas-Turbine Combustor (Part 2)
— Single Combusion Test for Natural Gas —

By Kazuo Kobayashi
Shimizuzawa Power Plant, Hokkaido Coal Mine and Steamship Co., Ltd.
Yoshio Koga and Mizuho Hirato
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

Following the recent tendency of the industry towards the favouring of gas
turbines which depends for its fuel on natural gas or gas from blast furnaces,
the manufacturers are competing for the improvement of combustors for those
turbines through model test.

The 1,000kW Gas Turbine for Power Generation trially designed and built
recently at Hitachi Works, Hitachi, Ltd., is under performance test using liquid
fuel ; after this test, the unit is slated to be installed at the Shimizuzawa Power
Plant of Hokkaido Coal Mine and Steamship Co., Ltd., and subjected to a long
range test run to see its durability on the natural gas produced from near-by
coal mines. For this purpose, the combustor needs to be changed from the present
heavy oil type to gas fuel type. And sometime ago, the writers carried out the
combustion test of the combustor alone at site, for the purpose of collecting
design data. This combustor, originally designed in spiral, double chamber type
based on the results of small model tests, revealed in the above test many points,
such as burner and inside cylinder, where further improvement is necessary for
a better efficiency.

In the test, the supply of fuel gas and the temperature at the combustor
outlet were varied having the supply of air fixed, and the general combustion
characteristics including the combustion efficiency, pressure losses, etc., were
measured.

As a result, the burning performance of the combustor was found to be de-
cisively conditioned by the mixing condition of gas and air. If the mixture
were performed positively before the combustion began, combustion could- be
continued with ease.

In addition, there are many advantages in comparison with light or heavy
oil combustion. - However, the mixture causes a little decrease in pressure,
so this condition must be considered when supplymg cooling air. The article
touches these subjects in general.
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Fig.2. Outside View of Natural Gas
Combustor and Temperature
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Fig.3. Sectional View of Natural Gas Combustor
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Fig.4. Principle of Swirl Chamber
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