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Investigation of Air Stream of Combustor-Liner
Air-Entry Holes (I)

By
Kunio SUZUKI and Tetsuro AIBA

In order to investigate the basic characteristics of the air jet, flowing through air-entry
holes into the combustor-liner of a gas turbine, simplified models have been tested. The concept
of the model is that a model plate, which simulates the combustor-liner and accomodates an
air-entry hole (or holes), is located in the test section; the primary hot-gas flows uniformly
on one side of the plate; and the cold air, supplied separately, joins the primary gas flow
as a jet through the air-entry hole. The mass-flows of the gas and air stream are measured,
and the behavior of the air-jet is studied by measurement of the temperature distribution
of the gas-air mixture.

The air-jet from a single air-entry hole is tested for two different shapes of the hole. The
effects of jet- and gas stream velocity, gas temperature, togather with the difference of
characteristics between two different holes, are investigated. The discharge coefficient of
each air-entry hole is found to be a function of the non-dimentional pressure difference
between the entry and the exit of the hole. The maximum penetration, the jet-flow path,
and the mixing of the jet are analyzed from the diagrams of isothermals of the mixed
flow. Empirical expressions are formulated which describe the characteristics of the jet

under the conditions investigated.
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