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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



6 " 649 -

the method under discussion is applicable for the numerical simulation of flows featuring great inverse-pressure gradients.
Moteover, it can also be employed to conduct the in-depth research of various complicated three-dimensional flow phe-
nomena in a centrifugal compressor. Key words: numerical simulation, q® turbulent flow model, high-resolution

scheme, MUSCL TVD scheme, LU-SGS-GE implicit scheme

= The Impact of Flow-passage Geometric Parameters on the
Aerodynamic Performance of a Low-pressure Guide Vane Assembly [ , ]/ AN Bai-tao (Institute of Engineering
Thermophysics under the Chinese Academy of Sciences, Beijing, China, Post Code: 100080), WANG Shong-tao, HAN
Wan-jin, WANG Zhong-qi (Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Journal of Engi-
neering for Thermal Energy &Power. — 2003, 18(6). — 572 ~576
By using a numerical calculation method a numerical simulation was conducted of a prototype and modified low-pressure
guide vane assembly. The meridian flow passage of the latter has a relatively long casing transition section with the casing
assuming a rather great outer-wall divergence angle. Gas flow is liable to separate at the outer wall, resulting in a deterio-
ration of the cascade inlet flow of the guide vane assembly. The results of the numerical study indicate that the optimized
design of the casing outer wall profile and blade contour has impwved the overall aerodynamic pefomance of the guide
vane assembly. In the case of identical calculation-domain initial conditions there is a marked reduction of outlet energy
loss of the guide vane assembly. Key words; low-pressure guide vane assembly, numerical simulation, twisted blade,

end wall profile, optimized design

CFB 6 = Six-parameter Model Study of Ash Formation Characteristics of
Coals in a Circulating Fluidized Bed Boiler [ . ]/ YANG Hai-rui, LU Junfu, XIAO Xian-bin (National Key
Laboratory of Clean Coal Combustion Technology under the Tsinghua University, Beijing, China, Post Code: 100084 ),

M. WIRSUM (Siegen University, Siegen, Germany) //Journal of Engineering for Thermal Energy &Power. — 2003,

18(6). — 577 ~581

An experimental method involving static combustion and cold state vibration screening is employed to study the ash forma-
tion characteristics of several Chinese coal ranks with the ash formation data-base being given for these coals. Though an
analysis of the ash fomation data-base of different coals it is found that the distribution of ash formation of an arbitrary
narrow sieve fraction assumes a bimodal nature, i. e. being composed of relatively fine and soft ash components and rela-
tively coarse and hard ash ones. These two kinds of ash components can simultaneously satisfy a Rosin-Rommler distribu-
tion. A six-parameter model has been set up, which can prdict the ash mass portion and relevant particle size distribu-
tion of each kind of ash components. By the use of a weighting method the ash formation distribution of coal with a wide
sieve fraction can be obtained. Key words: ash formation characteristics, soft ash, hard ash, Rosin- Rommler distribu-

tion, six-parameter model

= A Model Study Concerning the Use of Near Infrared
Spectral-analysis Technology for Predicting Volatile Content of Coals [ , |/ LI Feng-rui, TANG Yu-guo
(Changchun Research Tnstitute of Optical Precision Instruments and Physics under the Chinese Academy of Sciences,
Changchun, China, Post Code: 130021 ), XTIAO Bao-lan (Department of Thermal Engineering, Jilin University,
Changchun, China, Post Code: 130025) //Journal of Engineering for Thermal Energy &Power. — 2003, 18(6). —
582 ~583
A rear infrared spectral method is used to conduct the on-line analysis of various kinds of wal with an emphasis on the
determination of coal volatile content. On the basis of reading numerous spectrograms and with the use of a multiple re-
gression method for data analysis and processing the authors have set up a multi-linear model. The cormelation factor be-

tween, the model -derived, forecast volatile content of wal and the artificially tested. standard value is found to be 0.96. The



