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A Numerical Calculation
Method for Three-Dimensional Flows in the Dump
Diffuser of Gasturbine Combustor

Y asunori ANDO, Masafumi KAWAI,
Yukinori SATOH and Hidemi TOH
Ishikawajima-Harima Heavy Industries Co., Ltd.

ABSTRACT

A finite volume method for the solution of three-dimensional incompressible steady

Navier-Stokes equations based on a general curvilinear coordinate system was employed

to study the characteristics of turbulent flow in dump diffuser of gas-turbine combustor.

The standard k-e turbulence model is used to characterize the effect of turbulence. In

order to achieve a saving in CPU time for calculation, present calculation was performed

by lending itself to vector computer architecture of the Supercomputer FACOM VP-50.

This method is applied to prediction of turbulent flow in a three-dimensional dump

diffuser with and without the fuel nozzle. The calculated results are compared with the

corresponding experimental data obtained in this work. General features of the flow
pattern are adequately predicted although discrepancies in detail seem to indicate de-

ficiencies in the turbulence model used in present study.
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Calculation

Experiment ® A
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(a) Streamwise velocity profiles (b) Streamwise velocity proflles

at t F at outlet of the plane near
plangu tet of side boundary by fuel nozzle(25% of the

local fuel nozzle to
side boundary distance)
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