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pacity increased by 2% to 8 %. In this connection the gas turbines in Guangzhou City enjoy the maximum potential for
performance improvement. As assessed from the aim of achieving a same increase in the power generation capacity, the
installation of a woling system at the inlet of gas turbines can contribute to a better cost-effectiveness than the case of in-

stalling new gas turbine units. Key words: gas turbine, inlet air cooling, cost-effectiveness

= New Ideas for the Design of Steam Turbine Regulating Valves| , | /XIANG
Xiao-weis MAO Jing-ru, SUN Bi (State Key Laboratory of Mulii-phase Flows in Power Engineering and Turbo-machinery
Research Institute under the Xi’ an Jiaotong Univeristy, Xi' an, China, Post Code: 710049)// Journal of Engineering for
Thermal Energy &Power. — 2006, 21(3). —235~238

On the basis of analyzing curently available design methods of steam turbine regulating valves, the shortcomings of these
methods are pinpointed and a new approach for designing the regulating valves is proposed. The new design method in-
cludes a numerical computation step. Through a numerical simulation of the flow field of the regulating valves, detailed
flow infomation inside the valves is identified. On this basis, all the irrational factors in the flow field can be detected
and with the adoption of proper measures the internal flow field structure improved and optimized to attain the aim of en-
hancing the aerodynamic performance of the valves. Thereafter, a model experiment can be conducted of the optimized
valve followed by afinal completion of the valve design. In addition, a calculation method for the three-dimensional flow
field of the regulating valves was studied. On the basis of the new approach that the flow field can be optimized based on
the numerical calculation proposed in the new design method of valves, a numerical calculation was performed of a specif-
ic calculation example. In the light of the existing poblems in the flow field, an appropriate adjustment has been under-
taken of the valve profile, thus impoving its aedynamic performance. Key words: regulating valves of steam turbines,

design method, thee-dimensional flow field of regulating valves

CFKD = Optimization of the Types of Water Inlets in Marine Scoop
Cooling Systems Based on CFD (Computational Fluid Dynamics)[ ., ]/GAO Wei, MIAO Hui, HUANG Shu-
hong, et al (Energy Source and Power Engineering School under the Central China University of Science and Technology,
Wuhan, China, Post Code: 430074)// Joumal of Engineering for Thermal Enegy &Power. — 2006, 21(3). —239 ~
244

The structure of water inlets of a marine scoop cooling system has a significant effect on the navigation of ships and the
cooling efficiency of condensers. A numerical calculation is wnducted for different types of water inlets of marine scoop
cooling systems hy the use of software Fluent and thiough the adoption of a standard k— € model. The flow characteristics
of different types of water inlets are analyzed fiom such aspects as flow rate, navigation drags and the impact of wake flow
fields. The resulis show that with a same twbe diameter; the straight tube inlet can povide a relatively lage flow rate and
cause a minimal effect to the external flow field. Meanwhile, the extended length of the water inlets can directly influence
the flow rate and the magnitude of navigation drags. However, the impact to the wake flow is closely related to water out-
lets. Hence the design of water inlets should be conducted in conjunction with that of water outlets. Key words: scoop

cooling system, type of water inlets, numerical simulation, wake flow field

= Experimental Study of Measurement Technology to Determine the Wear-
and-tear of Turbine Blades] , ]/QI Hong-wei, YANG Jia-dong, TIAN Dian-juan, et al (Harbin No. 703 Research
Institute, Harbin, China, Post Code: 150036)// Joumal of Engineering for Thermal Erergy &Power. — 2006, 21
(3), ;7245 ~248
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The thin-layer activation method is a kind of nuclear method for the dynamic and qualitative measurement of wear-and-
tear of specified parts and components with no need for system disassembly. This method features high sensitivity, an a-
bility to perform on-line detection, and low radioactivity ete. The working principles and relevant techniques of the thin-
layer activation method are described. Its application to the on-line and off-line measurement of wear of turbine blades
has made it possible to realize an off-line monitoring of cavitation-caused wear for three kinds of turbine blades and an on-
line monitoring of same at specified locations for two kinds of turbine blades. A detailed test and detection procedure is
given. Through tests lasting 53 hours, the worn-out mass actually measured of the blades is identical to that obtained by
using a weighting method. The standard error of average measured values is 0.2 *m. Key words: turbine blade, thin

layer activation method, wear

=Numerical Study of Interference of Inter-stage Flows in a Counter-rotat-
ing Cascade] , |/XIAO Peng, WANG Jun (College of Energy Sources and Power Engineering under the Central Chi-
na University of Science and Technology, Wuhan, China, Post Code: 430074)// Journal of Engineering for Thermal En-
egy &Power. — 2006, 21(3). —249 ~254

With a whole counter-rotating axial fan serving as an analytic model and through the use of software Fluent and the adop-
tion of SIMPLE algorithm, conducted was a numerical simulation of interference flows between two stages of moving blades
in the model. This has been accomplished after solving a full three-dimensional Reynolds time-averaged N— S equation.
By combining the numerical simulation results obtained from a steady flow analysis with the flow characteristics of the
counter-rotating fan, the flow field distribution of stream surfaces in different circumferential planes S1 and different radi-
al planes S3 in the two stage impeller of the counter-rotating axial fan was given and the interference phenomenon and
mechanism of two stages of the counter-rotating fan has been revealed qualitatively and quantitatively. It has been found
that in the inter-stage flow field between counter-mtating impellers, relatively speaking, the wake interference effect of
the front-stage impeller is stoonger than that of the rear stage impeller under the action of potential energy. Key words;

counter rotating, cascade, mumerical smulation, interference

- = A Numerical Study of the Jet-flow Wake in the Oblique Flow
Impeller of a Rear-mounted Volute Housingl ., ]/CHU Wu-li, YANG Yong, WU Yan-hui, et al (Power and En-
ey Source College under the Northwest China Polytechnical University, Xi’ an, China, Post Code: 710072)// Journal
of Engineering for Themal Fnegy &Power. — 2006, 21(3). —255~258, 263

A Fine/Turbo module of commercial software Numeca was used to conduct the whole-machine calculation for an oblique
flow blower incorporating an oblique flow impeller and a volute housing as an integrated whole. Moreover, on the basis of
having achieved a relatively good agreement with the already available test data, a detailed numerical analysis is per-
formed of its inrer flow field, which confims that inside the oblique flow impellers, there also exist classic jet-flow wake
patterns specific to a centrifugal impeller. The research results show that due to a highly nonsymmetrical nature of the vo-
lute housing, the jet flow-wake inside various impellers also features totally different patterns. A further study indicates
that the basic reason leading to the emergence of this phenomenon lies in the presence of a nonsymmetrical volute hous-
ing, which changes the blade-tip leakage flow at the top of the impellers. Key words: oblique flow impeller, volute
housing, wake/ jet flow, blade-tip leakage flow

= Numerical Simulation of the Impact of Total-pressure Distortion
on the Aerodynamic Performance of Small-sized Fans] , ]/ SUN Peng, FENG Guo-tai (Energy Source College
under the Harbin Institute of Technology, Harbin, China, Post Code: 150001); KUI Dong-wei (Harbin Vocational Col-



