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ABSTRACT

In this study, three-dimensional incompressible viscous flow analysis and optimization using
response surface method are presented for the design of a jet fan. Steady, incompressible,
three-dimensional Reynolds averaged Navier-Stokes equations are used as governing equations,
and standard k-& turbulence model is chosen as a turbulence model. Governing equations are
discretized using finite volume method. Sweep angles and maximum thickness of blade are used
as design variables for the shape optimization of the impeller in response surface method. The
experimental points which are needed to comstruct response surface are obtained from the

D-optimal design and Full Factorial design and relations between design variables and response
surface are examined.
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Table 1 Results of ANOVA and regression analysis

R R? Adjuzsted Std. error of

R the estimate
Case 1 961 924 787 5.84E-05
Case 1T L1 923 X7 7.444E~-04
Case M| 986 972 BT 7.616E-04
Case IV| 94 969 962 7.194E-04
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Table 2 Coefficients of response surface function
Case I| Case I Case I Case IV
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Table 3 The results of optimization

Ym | 7t |tma |frsu | frans | Error
CaIde - -l -o0 - - -
Case | _0.350] -1.100| 3.70| 0.01008/0.01077 |6:90e-4
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2.46| 0.00954{0.011041.50e-3
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