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Combined 3D Numerical Analysis of the Low Pressure Exhaust Hood

Coupling With the Last Two Cascades in Steam Turbine

FAN Tao, XIE Yong-hui, ZHANG Di, SUN Bi
(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, Shaanxi Province, China)

ABSTRACT: Numerical methods are widely used to study the
flow field in large power steam turbines. However, most of the
previous numerical simulations studied the exhaust hood
separately without taking account of the effect of the
inhomogeneous flow from the last stage. In order to obtain
more accurate and detailed information of the three dimensional
flow in exhaust hood, a combined numerical model, which
couples the exhaust hood with the last two stages, was
introduced in this paper, meanwhile, the mixing plane approach
was used. The Reynolds averaged N-S equations with RNG k-¢
turbulence model was adopted to analyze the flow field in the
exhaust hood considering the coupling effect between the
exhaust hood and the last two stages. It is shown clearly that the
presented combined model can give more accurate numerical
results than the previous single model. The study provides a
more reasonable numerical model for investigating the flow
filed in the exhaust hood and it may give some significant data
for the optimal design of exhaust hood in steam turbine.

KEY WORDS: exhaust hood; numerical analysis; combined
simulation; mixing plane
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Fig. 1 Schematic structure of exhaust hood
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Fig. 2 Schematic diagram of non-staggered grid
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Fig. 3 Schematic diagram of mixing plane approach
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Fig. 7 Calculating region of the exhaust hood
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Tab.1 Typical results of single and combined
analysis of exhaust hood
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Fig. 8 Distribution of static pressure on the intra- and
extra-plane of flow guide
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Fig. 9 Pressure contours of inlet, meridian and outlet
planes in exhaust hood from the combined and
single analysis
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Fig. 10 Velocity vectors of inlet, meridian and outlet
planes in exhaust hood from the combined and
single analysis
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