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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-
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neering under the Changsha University of Science & Technology, Changsha, China, Post Code: 410076) [lournal of
Engineering for Thermal Energy & Power. — 2006, 21(1). —27 ~30

On the basis of studying the contact-rubbing vibration behavior of a rotating machine rotor an axial locating method for a
rolor contact-rubbing point was explored, and a vibration vector analysis-based axial locating method for a contact-rubbing
fault put forward. The results of the study indicate that the contact-rubbing of a rotating shaft surface with some portion of
a stator will lead to a temporary thermal bending of the witor, thus giving rise to a change in non-equilibrium state of the
rotor. This change can be reflected through a change in vibration vector at the two ends of the rotor. By utilizing the vari-
ation relation of the vibration vector at the two ends of the rotor it is possible to ascertain the axial location of the wntact-
rubbing point at the wtor suiface. The analysis of a practical usage case has shown that the method of locating the con-
tact-rubbing fault of a rotating machine as proposed by the authors possesses adequate precision. Key words: rotating

machine, contact rubbing, fault locating

1021 th =A Study of the Optimization of a 1021 t/h Boiler Start-
up Process on the Basis of the Boiler Drum Service Life [ , | | GUAN De-qing, MO Jiang-chun, LU Li-ming
(Institute of Power &Medhanical Engineering under the Changsha University of Science &Technology, Changsha, Chi-
na, Post Code: 410076), MAO Yong-zhong (Hunan Provincial Shimen Power Plant, Shimen, Hunan Province, China,
Post Code: 415300) /foumnal of Engineering for Thermal Energy &Power. — 2006, 21(1). — 31 ~34, 38

By using a three-dimensional finite element theory calculated was the stress field of a 1021 t h boiler drum under the ac-
tion of an internal pressure. The theoretical stress concentration factor thus obtained is greater than the recommended val-
ue of Geman TRD301 standard by 22.7%. In addition, the themal stress of the boiler drum under a quasi-steady state
was calculated using the theory of thermal elasticity. By employing TRD301 standard the fatigue life of the boiler dum
was calailated. With the time step experienced by the pressure-rise range at various stages serving as an optimized pa-
rameters thereby achieving the dual target of lowering fatigue life loss and shortening start-up time, a model of boiler
start-up process optimization was set up based on the boiler drum service life. Through calculations optimized curves were
obtained for the 1021 t h hoiler cold-state and hot-state start-up pocess. On this basis, the practical operation of a 1021
th boiler for a 300 MW unit at a certain power plant has brought about satisfactory results. A start-up on the basis of
these optimized curves can not only ensure a small loss of boiler drum sewice life, but also significantly shorten boiler
start-up time. The optimized start-up curves set up by the authors can provide significant guidance for the boiler operation
of the 300 MW plant. Key words: boiler drum, fatigue life, start-up process, optimization

Y = Experimental Research on the Visualization of Temperature
Fields in a Boiler Furnace with a W-shaped Flame | ., | / YAO Bin, JIANG Zhi-wei, ZHOU Huai-chun, et al
(State Key Laboratory on Coal Combustion under the Huazhong University of Science &Technology, Wuhan, China, Post
Code: 430074) /floumal of Engineering for Themal Enewy &Power. — 2006, 21(1). —35~38

A flame radiation-image detection system is used to detect the radiation energy emitted from a furnace space to the various
image elements of a lens. Then, fiom the standpoint of energy transmission and equilibrium a spatial temperature field is
recorstructed from the obtained images. A visualization reconstruction test for a furnace two-dimensional sectional temper-
ature field was conducted on the W-shaped flame furnace of a 300 MW unit. During the test 4 CCD (charge- coupled de-
vice) based flame detectors were mstalled on the furnace walls and furnace flame radiation images obtained by employing
computer image acquisition and processing techniques. Through a processing of the flame radiation images and by using
relevant algorithms a temperature distribution of the furnace section was reconstructed . It is possible to dynamically reflect
the temperature level of the flane section and also abnomal combustion conditions, such as the deviation of a flame cen-
ter, a flame brushing past a water wall, etc. The time needed for updating the visualization results of furnace-section
temperature field will ot exceed 5 seconds, thus adequately meeting the requirements of real-time monitoring. Key

words;, furnace, radiation image formation. - furnace. section, ;temperature field, . reconstruction



