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= Experimental Research on Intensified Heat Exchange in a Three-dimension-
al Internally Finned Helical Pipe [ . ]/ LI Long-jian, XIN Ming-dao CUI Wen-zhi (Power Engineering Institute
under the Chongging University, Chongging, China, Post Code: 400044) // Journal of Engineering for Themal Enegy
&Power. — 2004, 19(3). — 270~273
Tests and measurements were performed to investigate the flow and heat transfer peformance in a three-dimensional inter-
nally finned helical pipe with a curvature of 0.066 3 and measurement section length of 1.15 m. With water serving as a
working medium ftests were carried out in a spiral bare pipe and a three-dimensional internally finned pipe of two different
structural dimensions. The range of Reynolds number is Re = 1 000-8 500. The test results indicate that a relatively
high intensification of convection heat exchange can be achieved in the spiral pipe by the use of three-dimensional inner
fins, which is accompanied by a moderate increase in flow resistance. In comparison with bare spiral pipes without fins
the average intensification ratio of heat exchange for the two kinds of three-dimensional internally finmed pipe within the
range of measured flows can reach 1.71 and 2. 03 respectively with the thermodynamic performance factor being assessed

at 1.2 - 1.66. Key words: spiral tube, ribbed tube, intensified heat transfer

= Numerical Calculation of Laminar Flow Field of a Diffusion
Flame in a High Acceleration Field[ , ]/ DONG Zhi-guang (Depariment of Urban Construction, Hubei Engineer-
ing Institute, Handan, China, Post Code: 0356038), WU Jinxiang, [IU Zhi-kai (Department of Themal Energy Fngi-
neering, Hubei Polytechnical University, Tianjin, China, Post Code: 300130), DONG Zhi-hui (Handan Municipal
Planning Design Institute, Handan, China, Post Code: 056006) // Journal of Engineering for Thermal Energy & Power.
— 2004, 19G). — 274~277
A numerical calculation method is proposed for calculating the laminar flow field of a combustor in a high acceleration
field and a mathematical model for two-dimensional laminar flow combustion in the high acceleration field was set up. A
control equation group was discretised. A SIMPLE algorithm and a staggered grid design were adopted and the relevant
pogram was debugged. On the basis of the successfully debugged program a mumerical simulation of the diffusion com-
bustion process was performed of methane and air in the high acceleration field. The results of the calculation indicate
that the uniform and high acceleration field along the axis of the combustor will exercise a significant influence on the ve-
locity and temperature fields of the diffusion flame. On the one hand, it has intensified the diffusion/mixing process of
the fuel and air, resulting in a length-reduction and thickening of the diffusion flame shape and a rise in flame surface
temperature and thus enhancing its combustion speed. On the other hand, due to a floating force action the high-tempera-
ture air flow will assume a direction opposite to that of the fuel jet flow, which would produce a unstable flow field struc-

ture, triggering a unstable combustion process. Key words: high acceleration field, combustion, numerical simulation

= Experimental Research on a Micro-particle and Micro-quantity Screw Feed-
er[ , ]/ ZHANG Jie; GAO Tie-yus HUI Shi-en (College of Energy & Power Engineering under the Xi” an Jiaotong
University, Xi’ an, China, Post Code: 710049) //Journal of Engineering for Thermal Energy &Power. — 2004, 19
(3). — 278 ~280, 291
An experimental study of several types of self-designed micro-particle and micro-quantity solid-particle feeder has resulted
in the identification of micro-quantity feeding rod types suitable for materials of different particle diameters. It is found
that when carborundum particles have a Sauter mean diameter around 90 #m the pressure screw-feeding rod can accommo-
date a minimum flow of 0.4 g/ min. With the catborundum particles assuming a Sauter mean diameter of 40 #m the two-
wire relaxation screw feeder wd can attain a minimum flow rate of 0.6 g/min. A micro-particle and micro-quantity solid
patticle feeder featuring simple and reliable operation with an accurate quantification can be crucial for a uniform, contin-
uous and stable feeding of powder during the experimental study of gas-solid two-phase flows. Key words: gas-solid two-

phase flow, screw, feeding rod, relaxations multi-wire

= A Study of the O ptimization System of Radiation Energy De-
tection-hased Intelligent Combustion Evelution [ . ., ]/ MA Tao, XU Xiang-dong, WANG Xin-xin (Department of
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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



