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pocess, Numeca/ design 3D software was used. By an optimized joint employment of an artificial neural network and a ge-
netic algorithm, the general performance can be enhanced by way of an increase in localized performance. The flow field
thus involved was calculated by seeking a solution for the full three-dimensional viscous flow N-S equation. Moreover, the
authors have verified the feasibility of the method under discussion with a three-stage turbine and a four-stage one serving
as exanples. Key words: turbo-machinery, multi-stage turbine, aerodynamic optimization design, quasi three-dimensional
design, design flow path, genetic algorithm, artificial neural netwoik

= A Study of the Numerical Simulation of Secondary Flows in Turbine Stator
Cascades] , |/LI Jun,SU Ming (Education Ministry Key Laboratory on Turbo-machinery and Engineering, Shanghai
Jiaotong University, Shanghais China, Post Code: 200030)// Journal of Engineering for Themal Energy & Power. —2008,
23(1).—16~20

By adopting CFD (computational fluid dynamics) Software Fluent a numerical solution for the three-dimensional flows in
turbine stator cascades featuring a big turning angle has been achieved. The secondary flows along the flow direction on
various sections of the cascade and its aerodynamic characteristics were analyzed along with an investigation of the influ-
ence of any change in blade height and inlet incidence on cascade secondary flows. It has been found fiom the calculation
results that the intensity of the secondary flows, which move from the cascade pressure surface to the suction one, increases
gradually along the flow direction, giving rise to the continuous consolidation of the boundary layer on endwall near the
suction surface and also a curling-up at the rear portion. Moreovers, the foregoing also has led to a drastic change of the to-
tal pressure loss coefficient and the outlet flow angle along the blade height. A comparison of the various cascade operating
conditions shows that a decrease of blade height and an increase of incidence will drastically increase the cascade sec-
ondary-flow losses, the inirinsic cause of which invariably lies in the expansion of the area occupied by the secondary flows

in the cascade passage. Key words: secondary flow, turbine, stator cascade, numerical simulation

=The Influence of Rotor Physical Property on Thermal Stresses
in a Supercritical Steam Turbine during its Startup| , |/LIU Yanfeng, HAO Run-tian, GAO Jian-qiang, et al
(College of Eneigy Source and Power Engineering, North China Electric Power University, Bading, China, Post Code:
071003)/ /Journal of Engineering for Thermal Energy & Power. —2008, 23(1).—21 ~ 23

In most cases steam turbine rotors are made of 30CitM oV low carbon alloy steel, the physical property parameters of which
change significantly with temperature. The model established for calculating wtor thermal stiesses has taken into account
the influence of the temperature-dependent change of wtor-material physical property. Through a simulation test, analyzed
was the variation tendency of rotor thermal stresses in a domestically-made 600 MW supercritical steam turbine under the
following four start-up operating conditions, namely, cold-state, wamm-state, hot-state and extremely-hot-state. Moreover, the
tendency in question was compared with that obtained from a thermal-stress model featuring a rotor of constant physical
poperty . It has been shown that the change of rotor material physical parameters with temperature will significantly influ-
ence the magnitude of the start-up themal stresses. The above finding can povide a helpful reference for enhancing the
calculation accuracy of an on-line monitoring model involving turbine-wtor thermal stresses. Key words: stean turbine ro-
tor, physical property, thermal stress, model

= An Object-element Model for Depicting the Operating States of
a Condenser and its Extensible Evaluation Method] , |/LU Xu-xiang, II Tu-ping (College of Energy Source and

Power Engineering, Changsha University of Science and Techmology, Changsha, China, Post Code: 410076)// Journal of
Engineering for Thermal Energy & Power. —2008, 23 (1).—24 ~27

On the basis of establishing indexes for evaluation of the operating staies of condensers, presented was an extensible
method for the above evaluation in the light of diversity and fuzziness of the evaluation indexes. The proposed method was

based on an object-element model and extensible correlation functions. In combination with currently available literature
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and extension theories, the object-element model for appraising the operating status of a condenser was established and a
group of extensible corelation functions was used to calculate the correlation between the condenser operating-state pa-
rameters and various status grades. Then, based on the magnitude of the correlation in question, a qualitative and quantita-
tive evaluation of the condenser operating state was conducted. Finally, the practicability of the method under discussion
was verified by a specific case calculation. The research findings show that the method in question can quickly and effec-
tively identify the operating state of a condenser, thus providing a new approach for the latter s evaluation. Key words:

condensers; status evaluation, extension theory, object-element model, correlation function

= Fault Analysis of Shrouded Moving Blades of a Gas Turbine and
Trouble-saving Measures| , |/LI Gui-ying, WEN Xue-you, LI Dong-ming, et al (No.703 Research Institute of Chi-
na Shipbuilding Indusiry Corporation, Harbin, China, Post Code: 150036)// Journal of Engineering for Themal Fnegy &
Power. —2008, 23(1). —28 ~31

By adopting statics and dynamics calculation methods, a comer falling-off occurring on shrouded moving blades of an in-
dustrial gas turbine was analyzed and the major cause of the fault, identified. The latter lies in an excessive pre-twisted an-
gle of the originally designed blade shwuds, a relatively small fillet radius R at the blade shroud concave and impwoper as-
sembly procedures. Blade structure design and assembly procedures have been improved based on the analytic calculation
results. The blade pre-twisted angle of 1° has been adjusted to 0.5 and the fillet radius R of the blade shroud concave,
increased fiom 0.8 mm to 2 mm. Moweover, the transition radius R from the leading edge on the blade pressure surface to

the shroud has been increased from 3 mm to 4.5 mm. The subsequent operation has proved the effectiveness of the imple-
mented measures. Key words: turbine shrouded moving blades, blade shroud, blade assembly

= Thermodynamic Analysis and Optimization of the Combined
Cycle of a Thermoelectric Heat Pump Driven by a Thermoelectric Generator] , |/MENG Fan-kai, CHEN Lin-
gen, SUN Feng-rui (Postgraduate College, Naval University of Engineering, Wuhan, China, Post Code: 430033 )/ /Journal
of Engineering for Themal Fnewgy & Power. — 2008, 23(1).—32~36

An innovative model for the combined cycle of a themoelectric pump driven by a themoelectric generator was estab-
lished, and on the basis of non-equilibrium thermodynamic theory, the perfoimance of the whole plant, also analyzed. An
analytic formula involving such parameters as the heat supply rate, non-dimensional heat supply rate, as well as the ratio of
heat supply coeflicient and themoelectric elements etc. has been derived. Studied was the optimal working current and
themoelectric element distribution corresponding to the maximal heat supply rate and coefficient of the plant. Analyzed
was the influence of the high temperature heat-source temperature of the generator and heat-pump heat-supply space tem-
perature etc. on the heat supply rate, heat supply wefficient and the optimal working current and themoelectric element
distribution of the plant. Furthemore, the curve showing the relationship of the heat supply coefficient and non-dimension-
al heat supply rate at different temperatures of the generator heat source was also given. Key words: =ombined themoelec-

tric plant, themoelectric generator, thermoelectric heat pump, non-equilibrium thermodynamics

= Development and Study of a New Type of Stepless Speed Control
Device] . ]/ YUAN Bin, CHEN Ning, XU Jun-min (College of Mechanical and Automobile Engineering, Zhejiang U-
niversity of Science and Technology, Hangzhou, China, Post Code: 310023), QIU Minxiu (National Key Laboratory on
Fluid Power Transmission and Control, Zhejiang University, Hangzhou, China, Post Code: 310027)// Journal of Engineer-
ing for Thermal Energy & Power.—2008, 23(1).— 37 ~ 40

The basic working principle of a hydro-viscous drive (HVD ) was described, and the overall stucture of the HVD along
with its hydraulic system, designed. A prototype sample machine was mamfactured, which underwent an experimental
study. On the basis of the test mesults, an exploratory study was performed of several key technical issues demanding spe-
cial attention during the, design of the HVD.The study shows that the 400 kW, HVD developed, on the basis of the, design



