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Aerodynamic Optimization on the Low Pressure Exhaust Hood

YANG Jiandao, CHEN Taowen, SONG Liming, LI Jun

(Institute of Turbomachinery, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Combined with three-order Bezier curve parameterization method of exhaust diffuser profile,
static pressure recovery coefficient evaluation method, the combinatorial optimization strategy including
Latin square design of experiment, three-order response surface approximated model and Hooke-Jeeves
optimization method, aerodynamic optimization design of exhaust hood diffuser for steam turbine is
established based on the software iSight. Aerodynamic optimization design of exhaust hood is conducted
for the maximum of the static pressure recovery coefficient of exhaust hood. The design variables are
specified by the exhaust diffuser profile parameterization method. The aerodynamic performance of the
optimized exhaust hood and referenced design is numerically calibrated with consideration of the full last
stage and rotor tip clearance. The validation of the presented optimization design system of the exhaust
hood is demonstrated. The optimization design results show that the static pressure recovery coefficient of
the optimized exhaust hood is higher by 61. 1% than that of the referenced design with consideration of the
upstream last stage influence. The static pressure loss coefficient of the optimized exhaust hood decreases
significantly by comparison with the referenced design. The availability of the developed aerodynamic
optimization design of the exhaust hood diffuser and necessity of the coupled with the last stage on the
aerodynamic performance of the exhaust hood were also validated.
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