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spectively and the above-mentioned blades exhibit a good adaptability to various incidence angles. Key words: tur—
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Usually supersonic nozzles are used in the Curtis stage of a marine steam turbine. Through a numerical simulation
method the authors have performed an analysis of the off-design operating condition performance of a nozzle with the
law governing a change of its velocity coefficients at various pressure ratios and its internal flow field being studied
and the velocity coefficient( 0.96) and total pressure recovery coefficient( 0. 87) of the nozzle under the design op—
erating condition being obtained. To further know well the aerodynamic performance of the nozzle under discussion

a wind tunnel test of its plane cascade was conducted. The distribution of the Mach numbers on the surface of the
blade at different pressure ratios was measured and the characteristics of the flow field inside the passage of the cas—
cade were analyzed in combination with the numerical simulation results. In the cross section at the outlet of the su—
personic nozzle a turning point of the Mach number will be produced on the suction surface due to the influence of
the expansion wave group and other factors and will gradually shift backward with the pressure ratio. When the pres—
sure ratio deviates from its design one a steam flow separation will emerge on the suction surface of the cascade.

Through a schlieren photo of the S, stream plane of the cascade the composition of the wave system in the flow pas—
sage of the cascade were observed and exhibited a relatively high agreement with the numerical simulation results.

The test results verifies that the numerical calculation results are correct and make designers more visually learn the
flow characteristics inside the supersonic nozzle. Key words: marine steam turbine supersonic nozzle numerical

simulation wind tunnel test velocity coefficient Mach number
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Engineering Shenyang University of Aeronautics and Astronautics Shenyang China Post Code: 110136) DENG

Ming-chun( Internal Flow and Heat Transfer Research Department Shenyang Engine Design Research Institute She—



