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spectively and the above-mentioned blades exhibit a good adaptability to various incidence angles. Key words: tur—

bine cascade rotor cascade rearHoaded blade profile incidence angle

= Analysis and Experimental Study of the Off-design Operating
Condition Performance of a Supersonic Nozzle GAO Yiqiu LI Yixing ( CSIC No. 704 Research Insti-
tute Shanghai China Post Code: 200031) WANG Hui ( China Gas Turbine Research Institute Aviation Industry
Corporation of China Youjiang China Post Code: 621703) // Journal of Engineering for Thermal Energy & Power.

~ 2012 27(4) . -411 ~415

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

= Influence of the Outlet Width of the Fan-shaped Holes on the Air
Film Cooling Efficiency ZHANG Wei LI Guang-chao WU Chaoin ( College of Power and Energy Source
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—
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nyang China Post Code: 110085) //Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —416 ~

419

Numerically simulated and studied were the air film cooling efficiency of the jet flow from fan-shaped holes with va—
rious widths at the outlet at different air blowing ratios. The emphasis was placed on an analysis of the influence of
the vortex configuration and vorticity on the cooling efficiency. It has been found that to increase the outlet width will
not only decrease the vorticity but also change the direction of the vortex. When the outlet width increases to 2.5
times bigger than that of the inlet diameter the streamlines of the cooling air at the downstream of the hole center
will point to the wall surface from the fuel gas effectively improving the attachment property of the cooling air. The
bigger the outlet width of the air film hole the higher the cooling efficiency. With an increase of the air blowing rati—
o the influence of the outlet width of the air film hole on the cooling efficiency will become more conspicuous. Key

words: turbine blade air film cooling vorticity cooling efficiency numerical simulation

= Study of the Algorithm for Calculating the
Influence of the Measurement Errors of the Parameters During a Thermal Test of a Steam Turbine on Its
Performance Indexes XIE Lingui CHENG Mao-hua GAO Wei ( National Engineering Research Center
for Unit Vibration in Thermal Power Plants Southeast University Nanjing China Post Code: 210096) // Journal of

Engineering for Thermal Energy & Power. — 2012 27(4) . —420 ~423

Based on the error transfer theory and by using the numerical analytic theory such as Taylor series and numerical
differential etc. presented was a numerical calculation method for evaluating the influence of the measurement er—
rors of parameters during the thermodynamic performance test of a steam turbine on its performance indexes not nee—
ding any parameter correction curves and performance index calculation function partial differential equations. With
the test data of a 600 MW unit in a power plant serving as the object the algorithm in question was used to calculate
the influence of the measurement errors of parameters on the performance indexes and the calculated results were
compared with those obtained by using the conventional calculation method. It has been found that the uncertainty
error of the heat rate of the unit calculated by using the numerical error analytic method proposed by the authors and
the conventional calculation method is only 0. 023% which is very small and such a result is reliable indicating
that the error analytic calculation method under discussion is correct. Therefore it is an effective method for calcu—
lating the influence of measurement errors of parameters on the performance index of a unit when the conditions for

using the conventional error analytic method are difficult to meet. Key words: steam turbine thermodynamic per—



