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Study.on an Elbow-type Combustion Chamber for Small Gas Turbines
(Part I, Problems related to combustion chamber for small gas
turbines and the improvement of spray characteristics of small
capacity swirl atomizers)

By
Kiyoshi Neya and Seishir6 Satd

The compactness and light weight are the most outstanding features of the gas turbine.
Gas turbines with large output are widely used in aircraft field by virtue of these
advantages. In recent years, small gas turbines with output not exceeding some 500 PS have
also been developed in various countries and are used as auxiliary power units, air supply
units and as prime movers for electricity generation, water pump drive and so on.

In small gas turbines, a centrifugal compressor and a radial inflow turbine are often moun-
ted back-to-back, and for this arrangement of rotary parts, reverse flow or elbow-shaped
combustion chambers of can-type are suitable to attain compactness of the whole unit. In
these type of combustion chambers, the incoming air flow is not symmetrical with the axis,
and it is felt that the maldistribution of air flow will cause poor combustor performance.
Besides, the swirl type fuel atomizer with small capacity will cause poor spray characte-
ristics, especially at low fuel pressure.

Improvements of the performance of the above-mentioned combustors as well as the spray
characteristics of small capaciy swirl atomizers may be the main problems that are to be
solved for the development of small gas turbines. In this point of view, an experimental
study was carried out on an elbow-type combustion chamber and a small capacity swirl
atomizer. In this paper, the problems and the results obtained from the latter part of the

experiment ‘are presented.
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