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ABSTRACT

In the present study, three-dimensional aerodynamic optimization of high pressure turbine nozzle for turbofan engine was
performed. For this, Kriging surrogate model was built and refined iteratively by supplying additional experimental points until
the surrogate model and CFX result has effective difference on objective function. When the surrogate model satisfied this
reliability condition and developed enough, optimum point was investigated. Commercial program PIAnO was used for
optimization process and evolutionary algorithm was used for searching optimum point. As a result, difference between
estimated value from Kriging surrogate model and CFD result converges within 0.01% and the optimized nozzle shape has

0.83% improved aerodynamic efficiency.
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Table 1 Aerodynamic performance of base model
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Table 2 Selected design variables and normalized design space

variables lower baseline ubper
bound bound
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section »lage s " )
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section TE Passage _
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Exit angle 0.934 1 1.066
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Table 3 AAE and RMSE of Kriging surrogate model

initial |refine 1|refine 2|refine 3|refine 4|refine 5
AAE 0.130 | 0.100 | 0.115 | 0.101 | 0.08 | 0.073

RMSE | 0151 | 0112 | 0137 | 0120 | 0.099 | 0.087

() 37 refine / 4" refine

Fig. 6 Kriging model of Stagger angle(i) of hub section and Exit

angle() of mid section. the previous step(dashed line) and the
present step(solid line)
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Fig. 7 Kriging model of stagger angle() and unguided turning
angle(j) of shroud section. the previous step(dashed line) and the

present step(solid line)
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Fig. 11 Comparison of base model(dotted black lines) and
optimized nozzle shape(solid red lines)
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