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= Development Tendency of Marine Gear Design Technology [ ., ]/ WANG
Shi-an, TIAN Guang, YOU Ke-quan, et al (Naval Representative Office Stationed at No. 703 Research Imstitute
Harbin, China, Post Code: 150036) //Journal of Engineering for Thermal Fnergy &Power. — 2003, 18(6). — 547
~551
The outstanding features of a marine high-capacity gear transmission device are high speed, heavy load and low noise.
Through a description of the main types of marine gear transmission units and an analysis of their uses it can be shown
that the technology of marine gear transmission devices are developing in the direction of attaining high-load capacity,
high reliability, low noise, variegated transmission forms and miniaturization. Afier a discussion of the hot-spot problems
of gear design technology both at home and abroad the authors expound some key issues concerning marine gear technology
in China. They include the design technology of multi-engine, multi-shaft combined crossover transmission wnits and
high-power density ones, comprehensive control techniques for vibration and noise reduction and the dynamic design of
innovative transmission elements and components. Key words: marine gear unit, power transmission layout, design
technology
= Exergoeconomic Cost Valuation Strategy Based on an Energy level Con-
cept[ . ]/ SUN Jianing, CHEN Qing-lin, YI Qing-hua, et al (Education Ministry Key Laboratoty on Intensified
Heat Transfer & Process Energy Conservation under the South China University of Science & Technology, Guangzhou,
China, Post Code: 510640) / /Journal of Engineering for Thermal Energy &Power. — 2003, 18(6). — 552 ~ 555,
596
A correct and rational cost valuation of exergy flows and the determination of the pocess of cost formation and variation
during a fuel-to-product exergy flow transformation constitute one of the key issues for the realization of exergoeconomic
analysis and optimization of an energy system. A ncept of energy level is intioduced into the system of thermoeconomic
cost valuation with the supplied energy flows being split according to their energy levels. On the basis of the principle of
close energy levels and maximum energy supply, the problem of matching the enewgy extraction and supply has been
solved. Moreover, the authors have come up with a cost valuation strategy of exergy flows based on the above-mentioned
principle. This strategy is aimed at decreasing the number of unknown variables involved in the calaulation process. An
explanation is also given of the introduction of an additional equation in the presence of a multi-product exergy flow. Fi-
nally, with a typical heat and electricity cogeneration system serving as an example described is the application of the
method of exergy-flow cost valuation in the optimization of exergoeconomic analysis. Key words: exergoeconomics, ener-
gy systems enewgy level, cogeneration of process heat and electrical power
= Preliminary Exploratory Study of a Method for Defining the Exergy
Efficiency of a Compression-type Heat Pump System [ , |/ MA Yi-tai, WANG Zhi-guo, ZHA Shi-tong (Ther-
mal Energy Research Institute under the Tianjin University, Tianjin, China, Post Code: 300072) // Journal of Engineer-
ing for Thermal Energy &Power. — 2003, 18(6). — 556 ~557
After an analysis of the method for defining the exergy efficiency of a compression-type heat pump some deficiencies of
such a definition during its practical use are pointed out. This means that in an environment of low-temperature heat
source the definition under discussion has been found to be rational. Otherwise, evenwith an endo-reversible heat pump
system the exewzy efficiency of the system will still not be ”unity”. The cause which gives rise to such a pwoblem is ana-
lyzed. By adopting the exewy balance equation or the heat pump system as a basis and referring to the basic characteris-
tics of exergy efficiency and its definition method the exergy efficiency of a compression-type heat pump is defined once a-
gain. Though a contrast analysis of two expressions not contradictory to the exergy-efficiency definition characteristics de-
termined is a rational expression of the exergy efficiency for the heat pump system. In conclusion, it is moted that in the

absence of an environment of, high-temperature heat source, for a. compressionstype refrigeration system the same defect may
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emerge with regard to the definition of the exergy efficiency. In such a case a similar method for coping with the defect

can be put into use. Key words: exergy efficiency, definition method, analysis, mathematical expression, heat pump

= An Investigation of the Method for Evaluating the Exergy
Loss Relating to a Shell-and-tube Seawater Heat Exchanger Fouling Condition [ , |/ JIANG Zhuxing, LIU
Xiao-hong (Guangzhou High Technical School of Navigation, Guangzhou, China, Post Code: 510725) //Journal of Fn-
gineering for Thermal Erergy & Power. — 2003, 18(6). — 558 ~ 560
An analysis is given of the impact, which the fouling of a shell-and-tube seawater heat exchanger at the tube side and the
resulting changes in heat transfer intensity and flow pressure drop will have on the exergy loss of the heat exchanger. A
method is proposed to evaluate heat exchanger fouling condition by making use of the exergy loss factor. This method has
been found to be more wmprehensive and straightforward for evaluating heat exchanger fouling than the one based on heat

resistance detection and measurement. Key words: heat exchanger, exergy loss, fouling

= A Study of the Characteristics of Mixed Burning of Municipal
Sewage Sludge and Coal by a Thermogravimetric Method[ , ]/ GU Lifeng, CHEN Xiao-ping, ZHAO Chang-
sui, et al (Education Ministry Key Laboratory on Clean Coal Power Generation and Combustion Techmology under the
Southeastern University, Nanjing, China, Post Code; 210096) // Journal of Engineering for Thermal Energy & Power.
— 2003, 18(6). — 561 ~563
A themogravimetric method is employed to study such parameters as ignition temperature, activation energy and compre-
hensive combustion characteristics in connection with the burning of municipal sewage sludge and coal as well as their
blends. The result of the study indicate that as compared with the case of burning only coal the combustion of blends has
resulted iIn an enhanced activation enemgy with a lowering of the ignition temperature and a reduction of comprehensive
combustion performance. During the blend burning process the municipal sewage sludge and coal have basically main-
tained their respective devolatilization characteristics with the coal burning exhibiting a more conspicuous behavior in this
respect. Key words: municipal sewage sludge, coal, mixed combustion of sewage sludge and wal, thermogravimetric

method

= Waste Heat Multi-stage Recovery System and It Optimization| , |/ LIU
Ye-kui, WANG Li, YAN Wen-jun, et al (College of Environmental and Chemical Engineering under the Xi” an Jiaotong
University, Xi’ an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy &Power. — 2003, 18
(6). — 564 ~567, 576
Taking into account the commonly seen phenomenon of incomplete recovery of waste heat from reactors a multi-stage sys-
tem of reaction heat recovery is proposed based on a single-stage system of waste heat recovery. With the net power output
sewving as an objective function an optimization of the multi-stage recovery system was conducted. It can be demonstrated
that the multi-stage system of waste heat recovery is markedly superior as compared to the single-stage one in terms of heat
recovery efficiency. Key words: heat recovery, waste heat, optimization, multiple stage, model

= Numerical Analysis of a Three-dimensional Turbulent Flow Field in a

Centrifugal Impeller [ , ]/ TAN Da-zhi, YUAN Xin (Department of Thermal Engineering, Tsinghua University,
Beijing, China, Post Code: 100084) //Journal of Engineering for Themal Energy &Power. — 2003, 18(6). — 568
~571
Through the use of a LU-SGS-GE implicit scheme and an impoved version of high-order MUSCL TVD scheme and by
solving for a full three-dimensional compressible Reynolds time-averaged Navier-Stokes equation and low Reynolds number
qw dual equation tibulent flow model calculated is the complicated three-dimensional flow in the impeller passage of a

centrifugal compressor. The results of the calculation are in good asreement with. those obtained by, tests., This shows that



