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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
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