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On the basis of the first and second laws of thermodynamics and under constant heat flux conditions an analysis was con-
ducted of the influence of fouling on the themodynamic performance of convection heat exchange process in a wbe. A
criterion for evaluating such an influence is put forward, the so-called relative increment number of dimensionless entropy
generation. Also disaussed is the effect of parameters such as in-tube fluid Reymolds number (in the absence of fouling )
and dimensionless heat flux density on the above-mentioned increment mumber. The resulis of the study indicate that the
above criterion reflects not only the effect of fouling on the in-tube heat transfer pocess but also the effect of fouling on
the in-tube flow process. It is noted that the entropy generation caused by the fouling layer heat conduction plays an im-
portant role in the total entropy generation of the in-tube heat transfer process. In addition, the study results have been
compared with those of a tube with cwnstant wall temperature. Key words: constant heat flux, convection heat exchange,

fouling, thermodynamic perfomance

=A Study of the Quasi Three-dimensional Design Method for an
Advanced Steam Turbine and an Analysis of Its How Patterns [ . |/ ZHANG Dong-yang, JIANG Hong-de (In-
stitute of Engineering Themophysics under the Chinese A cademy of Sciences, Beijing, China, Post Code: 100080), II
Jiu-hua (Jiangxi Electric Power Testing Research Institute, Nanchong, Jiangxi Province, China, Post Code: 330006) //
Journal of Engineering for Thermal Energy &Power. — 2001, 16(5). — 507 ~ 509, 512
Presented is the development of a quasi three-dimensional design method for an advanced steam turbine. With a success-
fully modified 200 MW unit serving as an object of study the authors have performed the related analysis of its flow pat-

terns. Key words: steam turbine, quasi three-dimensional design, flow pattern analysis

= The Application of an Orthogonal Experimental
Method in the Experimental Study of a Dehydrator for a Wet Flue Gas Desulfurization Unit [ , | / QIU
Zhongzhu, ZHANG He-sheng, XU Ji-huan (Tongji University, Shanghai, China, Post Code: 200092) //Journal of
Engineering for Thermal Energy &Power. — 2001, 16(5). —510~512
An orthogonal experimental method was employed to conduct the experimental study of the pefomance of a centrifugal
dehydrator for a wet flue gas desulfurization unit. Through a variance analysis of the test data the effect of the various
structural parameters of the dehydrator on water removal pefforance was ascertained along with an determination of the
optimum stuctural parameters of the dehydrator. This had led to an optimum design of the latier. Key words: orthogonal
experimental method, centrifugal dehydrator, dehydration performance, optimum design

=Operating Performance Analysis of an Qil Shale-fired Circulating
Fluidized Bed Boiler of the Highest Capacity Currently in Operation in China| , ]/ WANG Qing, HAO Zhi-
jing, SUN Jian, et al (Power Engineering Department, Northeast Electric Power Institute, Jilin, China, Post Code:
132012) // Journal of Engineering for Themal Energy & Power. — 2001, 16(5). —513~516
Presented are the design featumes, overall structure, operating performance and the test results of a 65 t/h oil shale-fired
circulating fluidized bed boiler of low circulation ratio. The economic and social benefits of the power plant operating on
oil shale were also analyzed. The test results show that the overall pedomance of the boiler has attained the advanced in-
ternational level. Key words: oil shale, circulating fluidized bed, boiler; operation

= Static Simulation Calculation of the Air Tightness Test of a
Steam Turbine Vacuum System [ ., ]/ LI Yong, DONG Yu-liang, YANG Shan-rang (Power Engineering Depart-
ment, Northeast Electric Power Institute, Jilin, China, Post Code: 132012) //Journal of Engineering for Themal Ener-
gy &Power, — 2001, 16(5). —517 ~519
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Through a simulation calculation of the air-tighiness test of a steam turbine vacuum system it is concluded that the vacuum
decrease rate is not a single-valued function of the air leakage into the condenser. The vacuum decrease rate can be af-
fected more or less by a multitude of factors. Among these one may list: stean turbine load, cooling water flow rate, inlet
temperature of cooling water and condenser tube malterial, etc. A detailed analysis is peformed of the effect of the above
factors on the vacuum decrease rate. The conclusions reached can be of some reference value for a more accurate evalua-

tion of the stean turbine vacuum system. Key words: steam turbine, condenser; air-tightness test of a vacuum system

= Three-dimensional Numerical Simulation of the Steam Flow at a Con-
denser Throat Section|[ . ]/ CUI Guo-min, CAIZu-hui, IIMei-ling (Thermal Energy Engineering Research Insti-
tute under the Shanghai University of Science and Technology, Shanghai, China, Post Code: 200093) // Journal of En-
gineering for Thermal Energy & Power. — 2001, 16(5). —520~522
With the help of a direct simulation Monte Carlo method incorporating a super-particle model and through a domain-de-
composition and mathematical modeling of a steam turbine condenser throat a three-dimersional numerical simulation was
conducted of the steam flow at the cwndenser throat of a specific structure. The simulation of the throat steam flow was
undertaken with a focus on the analysis of its flow distribution. As a result, identified were the non-uniformity feature of
the throat flow field and the underlying cause of the nonuniform flow field. Key words: condenser throat, numerical

simulation, direct simulation Monte Carlo method

MATLAB = Dynamic Simulation Modeling of a Three-shaft Gas Tur-
bine Based on a Software MATLAB| ., ]/ AO Chenyang, ZHANG Ning, CHEN Hua-qing (Naval Equipment Re-
search Centers Beijing, China, Post Code: 100073) //Journal of Engineering for Thermal Energy &Power. — 2001,
1665). —23~5%

Simulation technology represents an effective means for the study of gas turbine performance. With the help of a quasi-
nonlinear method set up was the mathematical model of a thiee-shaft gas turbine. An object-oriented dynamic simulation
platform was developed for the three-shaft gas turbine on the basis of a dynamic simulation software MATLAB. The results
of the simulation show that the simulation model is correct and rational, featuring simplicity and ease of use. Key

words: software MATIAB, three-shaft gas trbine, simulation model, object-oriented approach

= Numerical Simulation of the Flow Field of a Two-stage Turbine [ , ]/ WU
Meng, WANG Song-tao, FENG Guo-tai, WANG Zhong-qi, et al (Energy Science and Engineering Institute under the
Harbin Institute of Technology, Harbin, China, Post Code: 150001) //Journal of Engineering for Themal Energy &
Power. — 2001, 16(5). —527 ~529
Through the use of a three-dimensional viscous flow calculation progran a numerical simulation was performed of a two-
stage turbine. The program adopts a Godunov scheme of third-order accuracy with a turbulent flov model being of a B-L
algebraic one. During the calculation the effect of a change in specific heat has been taken into consideration. An analy-
sis of the calculation results indicates that there lacks a proper reflection of the matching of gas flow angles. This comes
about because the gas turbine was designed and calculated through the use of a stream surface S; and single ww viscous
flow with losses being taken account of. As a result, there emerged a relatively great positive incidence angle in the sec-
ond stage stator; leading to an ineffective role of adopting a rear loading pwfile and a failure to achieve an decrease in
secondary flow loss. In view of this it is necessary to conduct in the aewdynamic design a calculation of the matching of

multi-stage viscous flows. Key words: three-dimensional flow, numerical simulation, two-stage turbine

= Calculation Model of Heat and Mass Balance for a Semi-dry Flue Gas
Desulfurization System | ., ]/ GAO Jizhui, WU Shac-hua, Qin Yu-kun, (Energy Science and Engineering Institute



