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Dalian, China, Post Code: 116024) //Journal of Engineering for Thermal Energy & Power. — 2003, 18(1). —50~
52,77

With a liquid-phase residual saturation degree Sir being assigned a definition a wet capillary porous media drying-zone is
divided into a wet zone and a dry one. On this basis set up was a phase-trarsformation heat transfer and mass transfer
constant-pressure model for the drying process of a wet region with liquid-phase saturation-degree S and temperature T
seving as parameters. By using a full-hidden finite difference method a numerical calculation was conducted of the
above-cited model. The numerical solution indicates that with the help of the model one can accurately forecast the
change of the liquid-phase saturation-degree S and temperature T in the drying pwcess of the wet region. Key words:

capillaty porous media, phase transformation, heat transfer and mass transfer

= The Study of An On-line Automatic Dynamic Balancing Sys-
tem and Its Dynamic Balancing Method When Used on a Flexible Rotor [ ., |/ WANG Xixuan, ZFENG Sheng
(Chemical Machinery Research Institute under the Zhejiang University, Hangzhou, China, Post Code: 310027) / /Jour-
nal of Engineering for Thermal Energy &Power. — 2003, 18(1). —53~57
An innovative on-line automatic dynamic balancing system is proposed along with a description of its working principle,
construction and dynamic balancing method. The system is equipped with one or more than one automatic dynamic bal-
ancing head on the shaft of a rotating machine. The stator of the balancing head is capable of producing a non-contact
electromagnetic force to drive the balancing disc installed on a rotating shaft. Each balancing head has two or three bal-
ancing discs, each of which has been provided with a balancing block (or called the balancing mass). The total balanc-
ing vector as a resultant composed of the balancing masses of the wo or three balancing discs can balance the loss of bal-
ance of the rotor. The vibration of the shafi and positioning of the balancing discs can be detected by relevant sensors.
The balancing disc assumes a single-direction movement mode, which can considerably simplify a control system. The
movement principle and pwocedures of the balancing disc aimed at a dynamic balancing of the rotor are also discussed.
The dynamic balancing test has been successfully conducted on an experimental test rig incorporating a flexible wtor. Key

words: automatic dynamic balancing, ornrline dynamic balancing, electromagnetic balancing head

PID = A Study of the Immune Evolutionary Algorithm-based
Self- tuning PID Control of Superheated Steam Temperature [ , |/ TAN Ying-z (Automation Department,
Southeastern University, Nanjing, China, Post Code; 210096), SHEN Jiong, LU Zhen-zhong (Power Engineering De-
partment, Southeastern University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Thermal Energy &
Power. — 2003, 18(1). —58 ~62
In accordance with biological immune-system characteristics the authors have come up with a method of self-tuning PID
controller parameters on the basis of an immune evolutionary algorithm. The immune evolutionary algorithm has intro-
duced memory cells and features diversity and an anti-body concentration regulation mechanism, ensuring a rapid and sta-
ble convergence to attain an overall optimal point. A simulation of the superheated steam temperature contwl system has
demonstrated the validity of the recommended algorithm. Key words: immune evolutionary algorithm, PID parameter

self-tuning, superheated stean temperature control

= A Study of the Creep-related Damage of Heat-resistant Steel Pres-
sure Parts of a Thermal Power Plant [ , |/ GUO Jing (Institute of Power &Mechanical Engineering under the
Wuhan University, Wuhan, China, Post Code: 430072), ZHAN Ping (Ingtitute of Utban Construction under the Wuhan
University, Wuhan, China, Post Code: 430072), WANG Wen-an (Institute of Civil Engineering under the Wuhan Uni-
versity, Wuhan, China, Post Code: 430072) // Journal of Engineering for Thermal Enegy &Power. — 2003, 18(1).
—63~66
Heat-resistant steel materials are often used for the pressure parts and components of a themal power plant, such as

steam, pipelines. -Afier heing, subjected to high-temperatures and high-pressures lasting for a long time and with the even-
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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



