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A Study on the Effect of Turbine Nozzle with Fillet on
Performance Characteristics of a Gas Turbine Engine

Jaemin Kim* - Sangwook Jin** - Kuisoon Kim*** - Jeong-Yeol Choi*** - Chun-Taek Kim****

ABSTRACT

In this study, the effect of turbine geometry on the overall performance of a gas turbine was
investigated by computational fluid dynamics. Overall engine performance was predicted through
a full engine simulation program which can predict the interactions of the compressor, the
combustor and the turbine. The compressor and the turbine analysis code solves 2D and 3D
Navier-Stokes equations respectively. The chemical equilibrium code was applied to simulate the
combustor. The computations were performed for two different shapes of turbine nozzle. The

nozzle shapes adopted a baseline blade and a blade with fillet.
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Table 1. Comparison of Characteristics in Turbine
Calculation

Baseline | Fillet

Nozzle loss coefficient 0.13740 0.13380
Rotor loss coefficient 0.20836 0.20922
Difference in enthalpy 1.02987 | 1.03239

Total-to-total efficiency 85.4% 85.4%
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Table 2. Comparison of Characteristics in Engine
Calculation

Baseline | Fillet

Nozzle loss coefficient 0.13591 0.13283
Rotor loss coefficient 0.20420 0.20681
Difference in enthalpy 1.02925 | 1.03283

Total-to-total efficiency 85.6% 85.6%

Pressure Ratio 1.3203 1.3207
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