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Thermal Enegy Engineering, Tsinghua University, Beijing, China, Post Code: 100084) //Journal of Engineering for
Thermal Energy &Power. — 2004, 19(3). — 281 ~284

Radiation energy signals are capable of more directly reflecting the variation of fuel flow rate or combustion quality. An
optimization system of radiation energy detection-based intelligent combustion-evolution has been set up to implement the
evolution-optimization adjustment of the parameters of a themodynamic control system. A combustion optimization circuit
was designed, which wnsists of two parts: a fuzzy self-optimizing controller of flue-gas oxygen content and furnace total
radiation energy, and an air/ coal ratio evolution optimizer. The results of a simulation and the on-site operation resulis at
Kaiyuan Themal Power Plant have demonstrated the practicality and superiority of the adopted method. Key words: fur-

nace radiation energy, evolution optimization

= Dynamic Modeling and Simulation of a Water-spray Tower Saturator [ .
]/ 1IU Yongwen, SUMing, WENG Shi-lie (Education Ministry Key Laboratory for Power Machinetly & Engineering
under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) //Journal of Engineering for Thermal
Energy &Power. — 2004, 19(3). — 285~287
A method of building a one-dimensional dynamic model for a water-spray tower saturator is discussed. Under this method
the saturator has been divided along its height into several segments, each being represented by gas and water-dwop mod-
ules. The setting-up of an explicit simulation model makes it possible to clarify the variation mechanism of parameters of
the saturator under a steady state and during a dynamic process. According to the data of the model under a steady state
the variation of pressure along the main flow direction of gas basically assumes a linear relationship, while the variation of
other parameters has been found to be nonlinear. The results of the model dynamic simulation indicate that the interaction
between gas pressure and water in the saturator features a rapid pwocess, thus exhibiting the characteristics different from

those of a heat exchanger. Key words: humid air tuibine, saturator, dynamic simulation

= Numerical Simulation of the Dynamic Performance of Molten Car-
bonate Fuel Cells [ , ]/ YU Li-jun, JJANG Xiu-min, YUAN Jun-qi (Institute of Mechanical &Power Engineering
under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200240), CAO Guang-yi (Fuel Cell Research In-
stitute under the Shanchai Jiaotong University, Shanghai, China, Post Code: 200030) // Journal of Engineering for Ther-
mal Energy &Power. — 2004, 19(3). — 283 ~291
A dynamic thee-dimensional mathematical model of fuel cells featuring variable parameters was set up, which can give an
accurate description of heat generation, mass transfer and electrochemical reaction characteristics. By using a numerical
simulation method it is possible to forecast such performance properties as fuel cell temperature and speed distribution,
etc. Through an experimental investigation test data, such as fuel cell power-generation system output performance and
temperature distribution, etc can be acquired. The comparative analysis of numerical calculation results with those of ex-
perimental tests has confirmed the precision of the numerical simulation, testifying to the relatively high reliability of the

adopted mathematical model. Key words: fuel cell, computational fluid mechanics, numerical simulation

CAD = Research and Application of CAD Technology for a New
Type of Heat Exchanger with a Longitudinal Flow of Shell-side Fluid in a Thermodynamic System [ , |/ LIU
Min-shan, DONG Qi-wu, GU Xin (Thermal Eneigy Conirol Center under the Zhengzhou University, Zhengzhou, China,
Post Code: 450002) //Journal of Engineering for Thermal Erergy &Power. — 2004, 19(3). — 292 ~ 2%
Through the research on some key items of CAD techmology, such as parametric graphic design, data configuration and
pocessing, and system integration, etc implemented was the CAD technology integration for a new type of tubular heat
exchanger with a longitudinal flow of the shell-side fluid (NTTHELFSF). The CAD technology integration entails fabrica-
tion techmology, machine components and parts. In addition, resolved were two key issues, namely, information integra-
tion and general assembly drawing integration. As a result, it is possible to dramatically enhance the design efficiency and
quality of the NTTHELFSF, blazing a new path for the further research and popularization of the latter. Key words:

themaodynamic system, new type of tubular heat exchanger with a longitudinal flow, of shell-side fluid, parametric graphic
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design, information integration, general assembly drawing integration.

4—173 = An Analysis of Pressure side Stalling Characteristics of
a 473 Air Fan Based on Harmonic Small-wave Transformation [ , |/ WANG Songling, HOU Jun-hu, AN
Lian-suo (Power Engineering Department, North China Electric Power University, Baoding, China, Post Code: 071003)
// Journal of Engineering for Thermal Energy &Power. — 2004, 19(3). — 295 ~293, 315
Based on a qualitative analysis of the pressure-side stalling foration mechanism of a centrifugal fan, the authors have
through an experimental study of 4-73 air fan discovered the pressure-side stalling phenomenon of the latter. The time-
frequency characteristics of the pressure-side stalling are analyzed by using a harmonic small-wave transfomation. During
the analysis the orthogonal harmonic small waves, which have a relatively poor time-domain locating ability, undemwent a
frequengy-domain smoothing processing. In the analysis of the rotating stall intioduced was a non-orthogonal harmonic
small-wave transformation. The results of the amalysis have demonstrated the effectiveness of hamonic small-wave trans-
formation for analyzing the rotating stall characteristics of centrifugal fans. Key words: centrifugal fan, harmonic small
wave, rotating stall, characteristics analysis

= Experimental and Applied Research of the Square Finned-tube E-

conomizer of a Marine Boiler [ , |/ LIU Xiang-yuan, LI Yu-hong, WU Xiao-bing (Thermal Energy Engineering
Department, Tsinghua University, Beijing, China, Post Code: 100084), JIANG Xiao-yan (Naval Materiel Research and
Demonstrative Center, Beijing, China, Post Code: 100073) // Journal of Engineering for Themal Energy & Power. —
2004, 19(3). — 299 ~301
A discussion is conducted regarding the necessity to upgrade a marine main boiler economizer along with the analysis of
the application circumstances and merits of square finned tubes. On a heat-transfer wind tunnel test rig an experimental
research of the air-side flow resistance and heat transfer was performed of square finned tube banks. The results of the re-
search indicate that in case of air speed greater than 25 m/s it is necessary to revise heat transfer factors through tests.
Finally, a rational design scheme was decided for the economizer with square finned tubes on the basis of the test resulis.

Key words: marine boiler, ewnomizer, square finned tube

= A Discrete Optimized Model for the Monobloc Configured
Circulating Water System of a Thermal Power Plant and Its applications| , |/ HUANG Xin-yuan, ZHAO 1i,
AN Yue-li (College of Energy and Power Engineering under the Shandong University, Jinan, China, Post Code:
250061), CHANG Jiaxing (Huangtai Power Station, Jinan, China, Post Code: 250100) // Journal of Engineering for
Thermal Energy &Power. — 2004, 19(3). — 302 ~305
A discrete optimized model was poposed for a monobloc configured circulating water system featuring non-continuous
change of water flow rate. By conducting iterative calculations of equivalent profit points the model can determine the crit-
ical operating conditions at the juncture of switch-over of circulating-water pumps. With the power unit No. 7 of the
Huangtai Power Station serving as an example the present model was used to study operation optimization in order to de-
termine the most economical grouping-mode of operation for the circulating water pumps at different seasons and at various
loads of the power unit. A profit analysis indicates that for a 300 MW power unit through the introduction of discrete opti-
mization for a circulating water system it is possible to achieve a reduction of coal consumption by 0.5 - 0.7 g/ (kWh).
On the basis of thermodynamic test data an empiric formula is determined for the heat transfer factor of a steam con-
denser, which can serve as a guide for other similar units. Key words: circulating water system, discrete optimization,

economic operation

= Design Analysis and Application of a Gas-filled Heat-pipe Air Pre-
heater [ , ]/ SHI Cheng-ming, HU Hui-li, II Ling-bo (College of Power Engineering under the Chongqing Univer-
sity, Chongging, China, Post Code: 400044 ) // Journal of Engineering for Themal Energy &Power. — 2004, 19(3).
—.306,7308



