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Abstract: To improve the aerodynamic performance and explore design guidelines for an exhaust
hood, a robust and efficient design optimization and data mining method, which combines meta-
based global optimization algorithm with a 3rd-order Bezier curve-based 3D parameterized
method, Reynolds-Averaged Navier-Stokes (RANS) solver technique and data mining technique
based on variance analysis, is proposed for the aerodynamic optimal design of an exhaust hood.
By fully taking into account the interaction between the last turbine stage blades and exhaust
hood, design optimization and knowledge discovery of a low-pressure exhaust hood are carried out
for maximizing the static pressure recovery coefficient. The static pressure recovery coefficient of
the optimal exhaust hood is improved from 0.165 to 0.516. The interactions among design
variables and objective function are illustrated using the data mining technique combined with
detailed aerodynamic analysis. The research results indicate that the diffuser outlet width, the
outer hood width, the outer flow guider’s height and the outer flow guider’s outlet angle have
significant effects on the performance of the exhaust hood. The proposed design optimization and

data mining method for the exhaust hood provide a basis for the design of high-performance

Weks B . 2015-02-06,  FEFHMA: HLEFHR (1990, B WA Ry GEGBIES . Bl # &z . mEAaTIm,  HLem
H: ERARFSFIESFERTE (51106123),
R0 2% H Bt TE] . 2015-08-25 P25 Bl . http: / www. enki. net/kems/detail/61. 1069. T. 20150825. 1748. 004. html



11

PR IR 25 IR A2 ) <3 O Al B BETH U i Uy 27

exhaust hood.
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