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tual initiation of creep-strain stage III process there will emewge the problem of nonlinear localized (large deformation)
creep damage. With reference to the latter the authors have given a damage constitutive description and presented a non-
linear localized creep-damage constitutive model along with its numerical variation theoty and finite-element discretization
form. This has led to the fomation of another kind of elastic-plastic creep-damage theory and a new numerical variation
method. Key words: heat-resistant steel, pressure parts and components, nonlinear localization, creep damage theory

= An Analysis of the Influence of Wet Compression on the P ost-
stall Transient Response of a Compression System [ , ]/ WANG Yu-hui, SUN Yun-feng (College of Power and
Nuclear Engineering under the Harbin University of Engineering, Harbin, China, Post Code: 150001 ), LIU Ming, et al
(Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for Thermal Energy
&Power. — 2003, 18(1). —67~70
A Moore-Greitzer model of a wet compression system was set up, which can be used to analyze the effect of wet compres-
sion on the post-stall transient response of a compression system. The simulation results of the model, qualitatively de-
scribing the effect of wet compression on the unstable operation performance of the compression system, indicate that un-
der certain conditions the wet compression is conducive to eliminating surge and rotating stall. As a result, the operation
stability of the system is enhanced along with an improved performance of the compressor, compression system and gas

turbine. Key words: wet compression, compressor, compression system

= Test and Calculation of the Tube Wall Temperature of a High-temperature Su-
perheater [ . ]/ YU Yanzhi, TANG Biguang (Power Generation Machine College under the Wuhan University,
Wuhan China, Post Code: 430072), II Shu-lei (Huainan Pinxu Power Generation Co. Iid., Huainan, Anhui
Province, China, Post Code: 232089) // Journal of Engineering for Themal Energy &Power. — 2003, 18(1). —71
~73
Supetheater tube explosions resulting from overtemperature is one of the major causes leading to an unscheduled shutdown
of thermal power plants. To fully keep track of the situation regarding the supetheater tube wall temperature, a real-time
acquisition of the tube wall temperatures inside and outside the furnace and their changes was carried out on a 410 t/h
super-high pressure boiler. Taking into account the distribution of three-dimensional flue gas temperature and speed, the
authors have set up a model for calculating the distribution of the supetheater tube-wall temperature inside the furnace and
prepared a MATIAB language based three-dimensional visual-display computation program. With the help of this program
it is possible to calculate the tube-wall temperature distribution at various locations of the superheater tube rows. Further-
more, one can also obtain a graphic display of the three-dimensional distribution of the flue gas temperature and speed as
well as the superheater tube-wall temperatures. The results of a theoretical calculation were found to agree fairly well with

those of experiments. Key words: superheater; tube wall temperature, boiler, calculation

PFBC—CC = An Analysis of the Environmental Impact of a PFBC-CC (Pres-
surized Fluidized Bed Combustion Combined Cycle) System by Using an Exergy Method [ ., |/ ZHENG Pu-
yan, CAI Ning-sheng, XIAO Jun, QIU Fang-fang (Research Institute of Themal Energy Engineering under the South-
eastern University, Nanjing, China, Post Code: 210096) //Joumnal of Engineering for Themal Energy & Power. —
2003, 18(1). —74~177
By using an exergy method a model for the themal analysis of system emissions and waste heat was set up. Starting from
the concept of exergy the environmental impact of emissions is analyzed in general. Furthermore, the impact on environ-
ment of a PFBC-CC (pressurized fluidized bed combustion combined cycle) power generation system has also been ana-
lyzed. The results of the analysis indicate that the environmental impact of CO> emissions and waste heat of the system
should not be ignored. The transfer of element S from SO into CaS04 can drastically reduce the envinnmental impact of

the, system. To achieve a more comprehersive analysis of the envionmental impact with the help of the exergy method, it
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is necessary to conduct a more thoroughgoing research on a reference envimnment model. Key words: exergy, environ-

mental impact, pressurized fluidized bed cwmbustion combined cycle (PFBC-CC), emissions

= Coal-water Paste Water-seeping Properties under Pressure and Its
Pumpability [ ., ]/ LU Ping (Power Engineering Institute under the Nanjing Normal University, Nanjing, China,
Post Code: 210042), ZHANG Ming-yao (Thermal Energy Engineering Institute under the Southeastern University, Nan-
jing, China, Post Code: 210096) // Journal of Engineering for Themal Energy &Power. — 2003, 18(1). —78 ~ 81
Water-seeping properties of coal-water paste (CWP) under pressure are studied experimentally with the influence of parti-
cle size distribution and water content, etc on the pumping properties of CWP being analyzed. In conjunction with a CWP
slump index proposed is a pumpability evaluation index of the CWP. It is found that the pumpability of the CWP can be
featured by two indexes, namely, the slump and the total quantity of water seeping under pressure. The CWP with a good
pumpability has a slump in the range of 8 - 24em. The corresponding relative water seeping rate and water seeping quan-
tity are respectively S10<<40% and V = 70— 110 ml. Key words: coal-water paste, water seeping under pressure,
pumpability

= Model of a Falling Liquid-film Flow and an Analysis of Its Stability [ .
] / QIAN Huan-qun, HU Zhi-hua, SUN He-dong, et al (National Key Laboratory of Multi-phase Flows under the Xi’
an Jiaotong University, Xi' an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy & Power. —
2003, 18(1). —82~85
A sound mathematical model has been set up for the film flow of a free falling liquid. Boundary layer theoty was used to
analyze and simplify the model, securing a second-order boundary-layer model for the liquid-film flow. A stability analy-
sis of this model was performed. Through calculations the wave growth rate of the falling liquid film and a neutral stability
curve were obtained. The comparison of the calculation esults with those of other models has wnfirmed that the second-
order boundary model offers better prediction effectiveness and its form is more suited for performing further a nonlinear

analysis. Key words: liquid film, boundary layer, wave, growth rate, neutral stability

=The Use of Rear-loading Technology in Ultra Low-aspect Ratio Cas-
cades[ , |/ WANG Yuzhang WANG Yong-hong (Insiitute of Mechanical and Power Engineering under the Shang-
hai Jiaotong University, Shanghai, China, Post Code: 200030), ZHAO Ya-fang, FENG Zhen-ping (Turbomachine Re-
search Institute under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) // Joumnal of Engineering for
Thermal Energy &Power. — 2003, 18(1). —86~ &
Through the use of turbine blades with a rear-loaded load profile one can effectively control the formation of secondary
flows in the blade passage, reducing secondary-flow losses. Mearnwhile, this type of cascades is highly adaptive to a vari-
ety of incidence angles, thus significantly enhancing the flow efficiency in a cascade passage. An ultra low-aspect stator
cascade with rear-loaded characteristics was designed by using the rear loading technology. The results of numerical anal-
ysis and test of the above-mentioned cascade indicate that the latter features a low three-dimensional cascade loss. More-
over, the cascade perfomance hardly changes with the change of aspect ratios, incidence angles and outlet Mach num-

bers. Key words; rear-loading technology, aspect ratio, secondary flow, cascade test

= A Study of the Combined Protection of Steam Condenser Copper Tubes [

]/ ZHU Zhi-ping, YANG Dao-wu (Chemistty Department, Changsha Institute of Electric Power, Changsha, China,
Post Code: 410047) // Journal of Engineering for Thermal Erergy & Power. — 2003, 18(1). —89~92, 96

The corwsion and protection of condenser copper tubes has always been a problem people are keenly concerned with but

forwhich there still lacks a satisfactory solution. The complicated operating conditions of the copper tubes, variegated

types of their fabrication material and the increasingly deteriorating quality of cooling water have led to a multitude of cor-

rosion, forms,  In view of the, above the authors have explored .a combined protection method for condenser copper tubes.



