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utilized by a gas tuibine, thus giving rise to a combined power generation system. The authors have set up computation
models for the MCFC and a bottom layer cycle respectively. With the help of these models a detailed analysis was per-
formed of the major parameters having an impact on the pefforance of the combined power generation system. The results
of the analysis indicate that with the operating temperature of the MCFC set at 650 C it is possible to obtain an optimum
performance and a maximum galvanic-pile service life. A relatively low fuel gas utilization rate should be selected for the
combined power generation system. At a definite turbine initial temperature there exists for a gas turbine an optimum
compression ratio corresponding to a maximum power output. On the basis of the above results the optimal value of various
parameters have been calculated. Finally, through a simulation of the optimized system the following results were ob-
tained: when the MCFC and a gas turbine were grouped to form a combined power generating system, a power generation
efficiency amounting to 57.0% (based on a low heating value of fuel) can be achieved; the use of a gas turbine can lead
to an enhancement of the integral powergeneration efficiency by about 10%. Key words: molten carbonate fuel cell

(MCFC), gas tuibine, combined power-generation

= Research and Applications of a Steam Turbine Perfor-
mance Simulation Module Based on Stage-by-stage Calculations] , |/ CUI Ning, WANG Bing-shu, SONG Li-
gin (North China University of Electric Power, Baoding, China, Post Code: 071003) //Journal of Engineering for Ther-
mal Energy &Power. — 2006, 21(2). —124~127

Under certain circumstances when it is not possible to obtain detailed geometric parameters and aerodynamic characteris-
tics for a steam turbine stage-goup one can on the basis of the calculation method for nodes in a fluid network consider
the stage to be solved as pressure nodes and based on mass equilibrium calculate steam exhaust discharge pressure. In ac-
cordance with the work-doing principle of the turbine stage-gmoup other status-parameters can be computed, and according
to the design philosophy of mechanical work a relevant simulation algorithm has been prepared. The latter was employed
in the pwoject development of several sets of power station simulation system. General practice has shown that the steam
turbine simulation module under discussion can accurately reflect the whole physical process of the simulation object and
features fine datic precision as well as outstanding dynamic response characteristics. It is a general-purpose simulation

module of high practical value. Key words: steam turbine, stage group, simulation, module

= Boiler Combustion Optimization System Based on Coal Type Identifica-
tionf] , ]/ DONG Jun-hua, XU Xiang-dong (Key Laboratory of Control and Simulation of Electrical System and Pow-

er Generation Equipment under the Tsinghua University, Beijing, China, Post Code: 100084 ) // Journal of Engineering
for Thermal Energy & Power. — 2006, 21(2). —128 ~131

Boiler combustion optimization is of major significance for enhancing energy utilization efficiency and for the protection
and improvement of environment. The authors have come up with an optimization strategy based on the online identifica-
tion of coal low heating value. By using the results of coal low-heating value identification and through the use of a posi-
tive balance method optimization parameters can be calculated for the online adjustment of air-coal ratio. A simulation has
been finally performed. In case of a change in such factors as boiler load, coal type, etc the method under discussion can
enhance thermal efficiency by 2%. Tests have shown that the method can ensure a timely adjustment of air-coal ratio un-

der, the, precondition of ensuring boiler safe operation, , thereby resulting in an.optimized operation, of , the hoiler.. Key
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words: combustion optimization, positive equilibrium, self-optimization, optimal air/ coal ratio

(BLEVE) = The Small-scale Simulation Test of the Boiling Liq-
uid Expanding-vapor Explosion (BLEVE) of a Boiler] ., ]/ CHEN Sining, SUN Jin-hua, CHU Guan-quan, et
al State Key Laboratory of Fire Science under the China National University of Science &Technology, Hefei, Chinas
Post Code: 230026) // Journal of Engineering for Thermal Energy & Power. — 2006, 21(2). —132~135

During the operation of a boiler there may emerge due to various causes fine and small cracks on the main body of the
boiler. With the progress of equipment material aging and in case of abnormal operation the cracks will rapidly expand.,
leading in extreme circumstances to hoiling liquid expanding-vapor explosion (BLEVE). The latter is a kind of physical
explosion with a serious destructive force. To study the generation mechanism of BLEVE a small-scale experimental de-
vice has been set up to conduct simulation tests. Through the measurement of the changes in temperature and pressure in
a vessel at the very moment of explosion the movement of gas-liquid two-phase medium in the vessel can be analyzed for
a further study of the cause of the integral rupture of the vessel. It has been found thwugh tests that in the BLEVE pro-
cess ther exist two pressure peaks due to different causes. In this connection, the intense boiling of a superheated liquid
can lead to the fomation on the liquid surface of a rapidly expanding wo-phase flow layer. In the vessel the gas and liq-
uid phase being squeezed there may emerge the first pressure peak. The second pressure peak is mainly sparked by a
phenomenon of ” liquid hammer”, which impacts violently on the vessel. The open hole located at the vessel wall surface
may be subjected to a most intense shock force. Key words: boiler, boiling liquid expanding-vapor explosion, explosion

pressure, two-phase flow

= Finite Element Analysis of the Frame-casing Structure of a Waste Heat
Recovery Boiler] , ]/ XIA Yong-jun, LU Nian-li, (College of Mechanical & Electrical Engineering under the
Harbin Institute of Technology, Harbin, China, Post Code: 150001), ZHAO Xin-zhe, DING Zhao-shun (Harbin No.
703 Research Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for Themal Energy &Power. —
2006, 21(2). — 136 ~139

The frame-casing structure of a waste heat recovery boiler represents a typical and complicated shell-beam composite
structure. In engineering practice a finite element method is mainly used to perform the mechanics analysis of the above-
mentioned stucture. The problems to be addressed and methods used to deal with them during finite element model-
building are discussed, and some modeling techniques of highly practical value presented. The authors have performed a
finite element analysis for the frame-casing stucture of the waste heat recovery boiler (installed in tandem with model
PGI17E gas tuibine) during its design stage. On the basis of displacement and stress distribution conditions the initial
design has been progressively modified and then finalized. The methods employed by the authors may serve as a valuable
reference for finite element modeling and mechanics analysis of analogous structures. Key words: waste heat recovery

boiler; frame-casing structure, shell-bean composite structure finite element method

=Optimized Design of Axial Compressor Blades|] , |/ YI Wei-linnh HUANG Hong-
yan,, HAN, Wan-jin. (College of Energy Science & Engineerine under the Harbin Institute of Technology, Harbin, China,



