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method for the automatic identification of axial trajectory shapes based on improved invariant linear-moment characteristics
was put forward, enabling two collected mutually vertical vibration displacement signals to be fitted through a moise treat-
ment into axial trajectories. Improved invariant linear-moments have been adopted to replace a traditional HU s invariable
surface moment to calculate the invariant linear-moment eigenvector. With invariant linear-moment eigenvectors of various
axial trajectories poduced in the simulation process serving as reference modes, the authors have employed correlation to
identify the axial trajectory actually tested, and successfully identified the axial trajectory shapes of MJF-30-6 model turbo-
generator unit under three different operating conditions. Key words: power generator unit, axial trajectory, invariant linear

moment, correlation, automatic identification

= Numerical Simulation of an Intercooler for a Complex-cycle Ma-
rine Gas Turbine] , ]/ LI Zhuo,ZHANG Hui-bing, WEN Xue-you, et al (CSIC No.703 Research Institute, Harbin,
China, Post Code: 150036) // Journal of Engineering for Thermal Energy &Power. — 2008, 23(2). —148 ~152

In an IC Gntercooling) cycle gas turbine, intercoolers are components that exercise a major influence on the gas tuibine
performance. To determine the structural type of the intercoolers to be installed on gas turbines, three intercooler structural
schemes have been proposed for a marine gas turbine and a numerical simulation has been performed . Through optimiza-
tion, relatively good simulation results were obtained . Due to the simplification of a model during the calculation, the pres-
sure-dwop loss calculation result is not accurate enough.Consequently, a small flow-passage simulation calculation has
been additionally conducted with the pressure-drop loss calculation results in the three schemes being revised. Key

words: gas turbine, intercooler; intercooling recuperator (ICR) cycle, intercooling (IC) cycle

= Thermodynamic Optimization of a Complex System under a
Linear Phenomenological Heat Transfer Law[ , ]/ LI Jun, CHEN Lin-gen, SUN Fengrui (Postgraduate School
Naval University of Engineering, Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy &
Power. — 2008, 23 (2).—153 ~156

A real heat transfer process does not alwvays follow Newton’ s heat transfer law and the heat transfer law, however, exercise
an enormous influence on the themmodynamic cycle performance. The authors have utilized a commonly used heat transfer
law in nomequilibrium themodynamics, namely, a linear phenomenological heat transfer law, to study a complex system.
The latter involves several heat sources at different temperatures, a finite heat capacitance sub-system and a transformer
(heat engine or refrigerator). The optimum temperature of the working medium of the transformer and the optimum free
temperature of the sub-system have been obtained by using Lagrange Equation. The wrresponding maximum power output
of the system has also been determined and compared with that calculated by using Newton’ s heat transfer law. The calcu-
lation method under discussion can provide an appwach for the calculation of the real temperature distribution and energy
limits of a practical complex system. Key words:; linear phenomenology, heat transfer law, complex system, thermodynamic

optimization

= An Experimental Study of Intensified Heat Exchange of a Spiral-
finned Self supported Heat Exchanger[ ., |/ WU Jinxing ZHU Deng-liang, WEI Xin-li, et al (Energy-saving
Technology Research Center, Zhengzhou University, Zhengzhou, China, Post Code: 450001) // Journal of Engineering for
Thermal Energy & Power. —2008, 23 (2) .+ 157 ~ 160
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By utilizing the features of intensified heat transfer of spiral flows to simplify heat exchanger structure and in conjunction
with the stmctural and liquid flow characteristics of spiral-baffle heat exchangers, the authors have developed a spiral-
finned self-supported heat exchanger. To have a thowugh understanding of the comprehensive performance of the above-
cited heat exchanger in respect of heat transfer and pressure drop, a test model and rig have been set up.Under identical
test conditions, an experiment to compare the spiral-finned heat exchanger with a baffle rod one has been performed. The
results of comparison show that at a Reynolds number of 6000, the total heat transfer coefficient of the spiral-finned heat
exchanger will be higher by 13.3% compared with that of a baffle rod one, and the intensified heat transfer effectiveness
will become more evident with an increase of the Reynolds number. In the meantime, the pressure gradient will be lowered
by 87.5% and the pressure gradient difference between the two types will become bigger with an increase of the Reynolds
number. When the Reynolds number is in the range from 2 000 to 6 500, the comprehensive performance K/ VP value of
a spiral-finned heat exchanger will be 1.4 to 2 times that of the baffle wd one. It can be seen that the spiral-fined heat
exchanger enjoys a relatively high heat transfer coeflicient and a relatively low pressure dwop, and is thus assured of fine
development and application prospects. Key words: spiral fin, shell-and-tube heat exchanger, self support, baffle rod, in-
tensified heat exchange

= A General Calculation Model Featuring the Influence of
Upper and Lower Terminal Temperature Difference of a Heater on the Coal Consumption of a Power Planf .,
1/ YAN Shun-lin, LIU Zhen-gang, XU Hong, et al (Education Ministry Key Laboratory on Power Plant Equipment Con-

dition Monitoring and Control, College of Mechanical Engineering, North China Electric Power University, Baoding, China,
Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. — 2008, 23(2).— 161 ~ 164

On the basis of the themal balance equation, specific inner work equation, cyclic heat absorption equation of a thermal
system and the standard coal-consumption calculation formulae of power generation, derived was a general calculation
model featuring the influence of lower terminal temperature difference of a heater on the coal cnsumption of a power
plant . Moreover; with the influence of lower terminal temperature difference of a heater being taken into account, the mod-
eling method adopted in the past has been improved. On this basis, a general calculation model of improved type featuring
the influence of heater upper teminal temperature difference on the coal consumption of a power plant has also been ob-
tained. Specific case calculations show that both models are characterized by such features as accurate calculation results,
ease of use and wide applicability, etc. The models in question can provide a new approach for the analysis of power plant
energy-savings and coal consumption reduction, and are thus of major realistic significance. Key words: themal system,

heater, upper terminal temperature difference, lower terminal temperature difference, power plant coal consumption

=A Study of Practical Cooling Water- and Particulate Foul-
ing Characteristics in Spiral-grooved Tubes] . |/ ZHU Hua, ZHUANG Bo, LI Wei, et al (College of Mechanical
and Energy Source Engineering, Zhejiang University, Hangzhou, China, Post Code: 310027) // Journal of Engineering for
Thermal Energy &Power. — 2008, 23(2). —165 ~ 169

An experimental study has been performed of the fouling characteristics of a bare tube and of a group of 7 brass-made in-
built spiral-goved tubes with different thread heights, angles, and different numbers of thread and an imner diameter of
15.54 mm. Through a cwmparison and amalysis of the test data of practical cooling water and particulate fouling, the main

reasons, for, the difference existing between the bare tube and spiral-grooved one have been explained. The authors haye



