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ABSTRACT

This study has been conducted to utilize the open source code in analyzing the performance of a gas turbine engine. The
turbine nozzle vanes, which are relatively simple to analyze among the gas turbine engine components, were selected for
analysis, and the analysis was carried out by OpenFOAM which is the most well-known tool as an open source CFD code.
Among the solvers provided by OpenFOAM, rhoSimpleFoam and rhoPimpleFoam were used to analyze the compressible flow,
and the JANAF option enabled to apply the function of temperature to the thermal properties. rhoSimpleFoam was able to
calculate quickly and correctly in the region below the Ma = 1, but not affordable for the transonic region with shock wave,
which was compensated with rhoPimpleFoam with the transonic option resulting in converged solution. The calculated results
by OpenFOAM were compared to those by ANSYS - CFX and showed good agreement.
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Table 1 Design specifications of nozzle

Streamwise length of domain 100 mm
R hub 266.50 mm
R shroud inlet 288.29 mm
R shroud outlet 283.16 mm
Inlet total pressure 30.685 bar
Inlet total temperature 1400 °C
Outlet static pressure 15.65 bar

(a) Side view

(b) Isometric view

Fig. 3 The geometry of the uncooled nozzle and the
mesh of the fluid domain
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div(phi, h) Gauss upwind,
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