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CFD Simulation of nozzle-turbine in gas turbine engine using open source CFD code
OpenFOAMN

BY. Kim, BH. Kim and J.H. Gill

OpenFOAM is widely used open source CFD code. In this study the performance of OpenFOAM to simulate
nozzle-turbine flow is evaluated. Single stage nozzle-turbine of radial gas turbine engine is simulated. To simulate
nozzle-turbine flow, the capability of compressible flow, MRF, cylic boundary condition and non-matching grid
interface are needed. snappyHexMesh of OpenFOAM is used to generate mesh and steady DensityBasedTurbo solver
of OpenFOAM-1.6-ext is used for flow compressibility. cyclicGgi boundary condition is used and overlapGgi method
for non-matching grid interface between nozzle and turbine. We compared vesults of OpenFOAM with commercial
CFD code. OpenFOAM shows enough capability for industrial turbine simulation and shows some advantages and
disadvantages comparing to commercial CFD code.
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Fig. 2 Normal velocity contour at overlapGgi
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Fig. 3 Pressure contour of RAE airfoil

— Cp-OpenFOAM
@ Cp-Experiment

a5

C]
el

04 L) 08 1
xlc

Fig. 4 Pressure coefficient of airfoil
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Fig. 5 Pressure contour of OpenFOAM and Fluent
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Fig. 6 Temperature contour of OpenFOAM and Fluent
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Fig. 7 Parallel performance,
efficiency=[time using N cores] / [time using 1 core]
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