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a RBF (Radical Based Function) neural network model. The results of comparison show that the calculation model based
on the support vector regression is capable of not only accurately calculating the main steam flow rate at different operating
conditions, but also adapting itself to the above calculation during a change of the turbine flow path. It also boasts a rela-
tively good generalization ability and stability, and is suitable for on-line calculations, thus meeting the requirements for
real-time diagnosis and calculation of the cost-effectiveness of a power plant. Key words: main steam flow rate, vector-

supported machine, regression, steam turbine, soft-measurement

= A Study of the On-line Simulation Model for Two-dimensional
Temperature Fields of a Steam Turbine Rotor[ ., ]/ LIU Yan-feng, HAO Run-tian, GAO Jian-giang (College of
Energy Source and Power Engineering, North China Electric Power University, Baoding, China, Post Code: 071003)//
Journal of Engireering for Thermal Energy &Power. — 2008, 23(2).—127 ~130

Under the support of an integrated modular modeling system (IMMS ), developed was a general-purpose simulation algo-
rithm based on a finite element model for two-dimensional temperature fields of steam turbine wtors. Furthemore, an on-
line simulation model for such fields was also established by using an engineering modular modeling method, thus facilitat-
ing the modification of the steam turbine rotor and its meshing geometrical dimensions. A comparison of the simulation test
with the two-dimersional analytic results under the same conditions shows that the simulation model thus established en-
joys a variety of merits, such as high calculation accuracy and speed as well as great versatility, etc. M earwhile, the model
in question can also be applied for a themal-state analysis of axially-symmetrical structures with similar boundary condi-
tions. Key words: integrated modular modeling, development platform, steam turbine rotor, two-dimensional temperature

field, onrline, simulation model

=Parameter Optimization and Experimental Study of a Centrifu-
gal Impeller with Additionally Installed Splitter Blades] . ]/ LU Yu-kun, WANG Jian, ZHANG Jian, et al (Col-

lege of Energy Source and Power Engineering, North China Electric Power University, Baoding, China, Post Code:
071003)// Journal of Engineering for Themal Energy & Power. — 2008, 23(2).— 131 ~ 134

Through a three-dimensional numerical simulation and flow analysis of the impeller inner flow fields of a Model G4-73No.
8D centrifugal fan by using software NUMECA, it has been found that there exists a conspicuous jet flow-wake flow config-
uration at the outlet of the impeller.To mitigate the adverse effect of the above configuration on fan performance, a numeri-
cal simulation has been performed of the fan impeller with additionally installed splitter blades. The optimized parameters
of the splitter blades have been determined, depending on the flow field improvement inside the impeller.On this basis, a
contrast test of the fan performance has been conducted. The results show that the total pressure of the retrofitted fan rises
conspicuously with the efficiency at a rated load operating condition being somewhat enhanced and the high-efficiency
zone widened by a small margin. Key words: centrifugal fan, jet flow-wake flow, short splitter blade, numerical simula-

tion, experimental study

= A Method for the Optimized Design of Centrifugal Compressor Blades
[ » ]/ SHU Xinwei, GU Chuan-gang, WANG Tong, et al (College of Mechanical and Power Engineering, Shanghai
Jiaotong University, Shanghai, China, Post Code: 200030)// Journal of Engineering for Thermal Energy & Power. —
2008,.23(2)., — 135 ~139
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In the light of the huge amount of time-consuming CFD (computational fluid dynamics) calculations during the numerical
optimization of a turbo-machinery unit, developed was an optimized design method based on an approximate model. The
keystone of the method under discussion consists of a sample database used for establishing an approximate model between
the sample-point-based geometrical infommation and its performance . The optimization method has been applied to the opti-
mized design of centrifugal compressor blades. With a maximized isentropic efficiency sewing as an objective function and
under the condition of keeping the flow rate and total pressure ratio not being decreased, the isentropic efficiency of the
impeller has been increased by 2.7% after the optimization. Moreover, the optimized blade profile became more straight
and flat, and the blade tip profile undewent a more conspicuous change than that of the blade hub profile. Key words:

compressots optimized design, blade, approximate model

= Dynamic Characteristics of the Primary Frequency Modula-
tion of a Turbo-generator under a Due Consideration of Main Steam Pressure Variation] , |/ LIU Xiao-qiang
(Automation Control Center, Shanghai Steam Turbine Co. Iid., Shanghai, China, Post Code: 200240), WANG Xi-tian
(Department of Electrical Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240)// Journal of
Engineering for Thermal Energy & Power. —2008, 23 (2).—140 ~143

During the study of dynamic characteristics of primary frequency modulation it is usually supposed that the boiler in a
power plant has sufficient large heat-storage capacity to keep main steam pressure constant and its flow rate in direct pro-
portion to the valve opening degree. In practice, however, the boiler heat-storage capacity is alvays limited. When the heat
stored in the boiler is used up or the main steam pressure changes with the valve opening degre, the primary frequency
modulation will be somewhat affected . The authors have established a model showing the influence of main stean pressure
change on the primaiy frequency modulation characteristics of a turhbo-generator unit; and conducted a simulation analysis
respectively in the frequency and time domains. The research results show that the characleristics in question have a rela-
tively small difference in the high frequency band, but a conspicuous one in the low frequency band.An excessively small
low-frequency gain may evidently result from the primary frequency modulation when the main steam pressure is consid-
ered as dynamic, which is unfavorable for the control of the relatively low frequency and long-time grid ¢ycle-wave varia-
tion. As a result, such a phenomenon as the falling of primary-frequency modulation output power leading to a deviation
from the ideal design perforance may occur after a certain period of time. To enhance the frequency modulation perfor-
mance, it is necessary to rationally configure the CCS (wordinated control system) and coordinate the primary and sec-
ondary frequency modulation. Key words: turbo-generator; primary frequency modulation, dynamic characteristics, main

steam pressure

= Automatic Identification of Plant Axial Trajectory
Shapes Based on Improved Invariant Linear moment Characteristicsy ., ]/ WAN Shu-ting (Education Ministry
Key Laboratory on Power Plant Equipment Condition Monitoring and Control, College of Mechanical Fngineering, North
China Electric Power University, Baoding, China, Post Code: 071003 ), WU Bing-sheng (College of Electro-mechanical

Engineering, Hebei Engineering University, Handan, China, Post Code: 056038)/ / Journal of Engineering for Thermal En-
ey &Power.— 2008, 23(2).—144 ~ 147

Presented was an improved invariant linear-moment algorithm with a detailed mathematical expression and a demonsiration

progess featring an invariance that satisfies plant movement,, rotation, elongation and compression. Furthermore, a novel



