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PRSTIG (Partial Regenerative Steam Injected Gas Tur-
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HAT(Humid Air Injection)
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NO = An Overview of the Research on Reduction Reactions Involving Soot and NO
[ . ]/XU Bin, XIE Guang-lu, FAN Wei-dong, et al (Institute of Mechanical & Power Engineering under the
Shanghai Jiaotong University, Shanghai, China, Post Code: 200240) /fJoumal of Engineering for Thermal Energy &
Power. — 2006, 21(1). —1~4,9

Over the last three decades reduction reactions involving soot and NO have attracted the attention of envimnmental re-
search workers worldwide. The authors have given an overview of the recent research progress on the above-mentioned re-
duction reactions with an emphasis on the reduction reaction mechanism of pure NO and soot. The experimental instru-
ments nowadays being often used are discussed. Various kinds of reaction instrumentation can be employed for different
ranges of reaction-temperature and the various products thus obtained as a result of the NO-soot reaction are also quite
different. At low temperatures (less than 300 ‘C) an adsorption reaction will mainly take place, while at high tempera-
tures a reduction reaction occurs. Finally, a brief description is given of the impact of the different atmospheres and the
presence of catalysts on reaction results. Different reaction atmospheres will have different impacts on NO-soot reactions.
All substances, which promote the generation of an activated potential on a soot surface, can invariably be conducive to

the progress of reactions. Key words; natural gas, sool, nitric oxide, desorption, surface base groups

= High-temperature Materials for Helium Gas Turbines [ , | /1 Gui-ming,
WANG Chong (Harbin No.703 Research Institute, Harbin, China, Post Code: 150036) [lloumal of Engineering for
Thermal Energy &Power. — 2006, 21(1). — 5~9

Due to its operating features a helium gas turbine is constrained in its use of construction materials, which must cope with
specific operating conditions, environmental and maintenance sewice factors. The key problems to be cmnsidered during
material selection include: long creep life, high-temperature corwsion and radiation effects. Briefly described are the ma-
jor candidate materials used for the parts and components, such as blades, discs, stators and shafting, of HTIGR-GT
(high-temperature gas cooled reactor - helium gas tuibine) based power generation plants. It is noted that oriented crys-
tallization and single crystal nickel-based alloys with protective coatings are the best candidate materials for turhine blades
of currently prevalent operating parameters. As for the design scheme of a cooled disc, nickel-based super heat-resistant
alloys are considered eligible materials. For use at temperatures below 600 C alloy IN 718 can be selected with U720L1
and MA 6000 being destined for still higher temperatures. Key words: helium gas turbine unit, high-temperature alloy,
turbine, blade, disc

= Configuration Optimization of the Recuperator Gas-cavity of a Micro
Gas Turbine | , | | ZHANG Dong-jie, WANG Qiuwang, LUO Lai-qin, et al (State Key Laboratory of Multiphase
Flows under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) /fJournal of Engineering for Thermal
Enegy &Power. — 2006, 21(1). —10~13

A numerical smulation was conducted for the gas-cavity flow field of the split-body type recuperator of a 100 kW micro
gas turbine along with an analysis of the impact on the gas cavity by such factors as the use of different cone angles o at
the gas inlet piping and different lengths L of protrusion into the cavity. The results of the simulation indicate that when
a =5 and L = 370 mm, the resistance losses of the flow path as a whole and the unifomity of velocities at various gas
outlets have been comprehensively evaluated as having achieved optimum values. Key words: distributed power genera-

tion, micro gas turbine, recuperator, configuration optimization

= An Analysis of the Gas Turbine Humid-air Injected Cycle| , | | WEN Xue-
you, LU Ben, LI Mingjia (Harbin No.703 Research Institute, Harbin, China Post Code; 150036) /[Joumal of Engi-
neering for Thermal Energy &Power. — 2006, 21(1). —14~18

A gas turbine humid-air injected cycle is discussed with the assertion that there are two kinds of injected cycle, namely,

internal and external humid air injection. On, the basis of a partial regenerative steam injected gas turbine. (PRSTIG) cy-
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cle analyzed is the impact of such parameters as turbine entiy temperature, pressure ratio, injection ratio and regeneration
ratio, etc on ¢ycle efficiency and specific work. Thiough a comparison and discussion of the specific features of the two
relevant cycles the authors have come to the conclusion that the humid air injected cycle makes it possible to enhance out-
put power by 10% ~25%, reduce heat consumption rate by 6 % ~ 15% and NOy emissions by 15% ~50%. More-
over, the above-mentioned modification can be implemented on existing power plants. Key words: gas turbine, steam

injected gas turbine, regenerative gas tuibine, humid air cycle

= A General Method for Calculating the Shaft Seal Leakage
and Utilization System of a Thermal Power Plant [ , | | CHEN Hai-ping, YU Shu-mei, ZHANG Shu-fang (Power
Engineering Department, North China University of Electric Power, Baoding, China, Post Code: 071003), SHI Wei-zhu
(Beifang United Electric Power Co., Huhwhaote, InnerMongolia, China, Post Code: 010020) /fJournal of Engineering
for Thermal Erergy &Power. — 2006, 21(1). — 19~21, 26

With the shaft seal leakage and utilization system of a thermal power plant serving as an object of study and on the basis
of a comprehensive consideration of its system configuration and composition features deduced was a model of quantitative
analytic calculations for the shaft seal leakage and utilization system. This model adopts a matrix-form expression with the
presence of a one-to-one correspondence between the calculation model and the themal system configuration. lts usage
features simplicity and conciseness in calculations and high versatility. The model can be used for the analysis of power
units of various types and different operating conditions, and is especially suited to serve as a computer pwcessing-based
mathematical model. In view of the above the model under discussion is of major theoretical significance for the realization
of energy-savings and the reduction in eney consumption for themal power plants. Key words: themo-economics,

shaft seal leakage and utilization system, general calculation method, themal system, matrix

— = An Analysis of the Cost effectiveness of a Cogeneration
System for the Simultaneous Production of Electric Power and also Fresh Water by Low-temperature Multi-effect
Distillation of Seawater [ , | /SHEN Sheng-qiang, YANG Luo-peng (Department of Power Engineering, Dalian
Universily of Science &Technology, Dalian, China, Post Code: 116024) [ foumal of Engineering for Thermal Energy &
Power. — 2006, 21(1). — 22~26

With respect to a cogeneration system for the simultaneous production of electric power and also fresh water by low-tem-
perature multi-effect distillation of seawater the energy cost of water-making and the impact of extracted-steam heating on
a steam turbine unit were calculated using an equivalent enthalpy drop theory. In conjunction with a q-7-T matrix
equation corstructed were a partial quantitative analytic matrix model and an equivalent enthalpy drop method-based
steam-extraction efficiency matrix model featuring high versatility and precision as well as ease of sequencing. By employ-
ing the above matrix models it is possible to conveniently, rapidly and accurately calculate water-making power consump-
tion rate and the variation of water-making fuel cost caused by a change in steam extraction pressure and steam heating
temperature. The results of the calculation indicate that compared with the traditional performance index water-making ra-
tio or gained output ratio (GOR) the use of watermaking electric power consumption rate can more accurately evaluate
the thermal performan ce of the water-electricity cogeneration system. The reduction of steam extraction pressure and steam
heating temperature is favorable to lowering the water-making energy cost. However, the lower limit of steam extraction
pressure and steam heating temperature should respectively meet the requirements of ejection factor of steam injector and
compression ratio. The cogeneration system for the simultaneous production of electric power and also fresh water by low-
temperature multi-effect distillation of seawater can effectively resolve the water shortage problem in northern China coastal
areas, especially that of thermal power plants in those areas. Key words: equivalent enthalpy drop, cogeneration of wa-

ter and electricity, low-temperature multi-effect distillation, seawater desalination

= Vector Analysis-based Axial Locating Method for Rotor Con-
tact-rubbing Faults [ ., ] /L1 Lu-ping, . ZOU Xin=yuan,, JIN Fene-hua (Institute of Enewy Source & Power Fngi-



