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=Present Status of the Research and Development of Wet Compres-
sion Technology for Gas Turbine Power Plants[ . |/ WANG Yong-ging, LI Bingxi (Institute of Energy Science
&Engineering under the Harbin Institute of Techmology, Haibin, China, Post Code: 150001) //Joumnal of Engineering
for Thermal Erergy &Power. — 2004, 19(2). — 111~115
Wet compression techmology represents a wst-effective and simple approach for the enhancement of gas turbine efficiency
and power output as well as for the reduction of turbine exhaust pollution. The authors have briefly described the theorwti-
cal basis of wet compression, its specific features and types, the present status of its research and development both at
home and abwad. In addition, its usage prospects are also predicted. Key words: wet compression, gas turbine power

plant, present status of research and development

= The Impact of Coal Combustion Modes of a Boiler on the Distribution
of Trace Elements[ ., ]/ YU Liang-ying, LU Ji-dong, ZHANG Juan, et al (State Key Laboratory on Coal Combus-
tion under the Huazhong University of Science & Technology, Wuhan, China, Post Code: 430074) //Journal of Engi-
neering for Thermal Energy &Power. — 2004, 19(2). —116~118, 123
A broad overview is given of the impact of boiler combustion modes introduced both at home and abroad on the distribu-
tion of trace elements. Measurements were taken of the distribution of trace elements in bottom ash and fly ash for five
Chinese industrial boilers of different models and power ratings. The results of the measurements indicate that fluidized
bed combustion can lead to an enhancement of evaporation of volatile trace elements and the distribution of trace elements
not tending to volatile will not be affected by the specific type of boilers. With the increase in power capacity of industrial
boilers an enrichment of trace elements can be observed in fine particles. The smaller the fly ash particle size, the higher

will be the enrichment of the trace elements. Key words: fluidized bed, stoker, trace element, enrichment factor

=Experimental Study of a PEM (Proton Exchange Membrane)
Fuel Cell Stack of | kKW Qass|[ . ]|/ HU Mingying, ZHU Xin-jian, CAO Guang-yi (Fuel Cell Research Institute
under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030), GU An-zhong (Institute of Refrigeration
and Cryogenics Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) // Journal of
Engineering for Thermal Energy &Power. — 2004, 19(2). —119~123
A large-capacity PEM (pwton exchange membrane) fuel cell stack of 1 kW class has been developed by the authors.
During experiments hydrophilic membrane electrode assemblies were prepared. By making use of membranes of Nafion
115 and Nafion 1135 and with the Pt content of cathode and anode both being assessed at 0. Smg/ em2 the maximum pow-
er densily of a single cell can respectively attain 0. 19 w/an2 and 0.24 w/cm?2. Through an enlargement test and a sta-
bility test of a single cell verified were the feasibility of a bipolar-plate flow field of the cell stack and the stable perfor-
mance of the cell proper. By way of assembling a cell stack of 100watt class the feasibility of sealing technology in a cell
stack of 1 kW class and the ability of a gas manifold to achieve gas uniform distribution on a bipolar plate have been veri-
fied. Finally, it is shown that the maximum output power of the PEM cell stack composed of 30 single cells each with a
reaction area of 235 em2 may attain 1160w. Key words: fuel cell of pwton exchange membrane, cell stack, membrane

electrode assembly

= Prediction of Subcooled-boiling Void Fraction by Means of a
Medel, Based on.a Low Flow-rate Net Vapor Generation (NVG) Point[, . ]/ SUN Qi (National Key Laboratory
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of Bubble Physics &Natural Circulation under the Chinese Research and Design Institute of Nuclear Power Engineering,
Chengdu, China, Post Code: 610041), SUN Qi, YANG Rui-chang (Themal Power Engineering Department, Tsinghua
Universily, Beijing China, Post Code: 100084) //Journal of Engineering for Thermal Energy &Power. — 2004, 19
(2). —124~126, 174

Void fraction is one of the basic parameters in steam-liquid two-phase flows. To date, the study of methods for calculating
subcooled-boiling void fraction mainly focused on high-mass flow rates. Moreover, a huge amount of technical literature
now available on void fraction models is hardly suitable for low flow-rate subcooled- boiling operating conditions. Based
on a theoretical model of NVG (net vapor generation) point in low flow-rate subcooled boiling the authors have developed
a fitting model for calculating the distribution of subcooled-boiling void fraction. Within a relatively wide range of pres-
sures, mass flow rates, heat flux density and flow path dimensions the results of model calculations are compared with the
at present available void-fraction experimental data. Under low flow-rate operating conditions the data obtained from the
model are in fairly good agreement with those of experiments. This shows that the model is well suited for low flow-rate
subcooled-boiling operating conditions. Key words: two-phase flow, void fraction, subcooled boiling, net vapor genera-

tion

=Numerical Simulation and Experimental Study of the Sep-
aration-release Process of Volatile Nitrogen from Various Sorts of Coal [ , |/ ZHOU Hao, WENG Anxin,
CEN Kefa, FAN Jian-en (Education Ministry Key Laboratory of Clean Utilization of Coal and Fnvionmental Engineer-
ing under the Zhejiang University, Hangzhou, China, Post Code: 310027) / /Journal of Engineering for Thermal Energy
&Power. — 2004, 19(2). —127~130
With the help of a numerical model a study was carried out regarding the following items. They include the separation-re-
lease of volatile nitrogen, the generation of intermediate nitmgen-containing product HCN and the process of the latter’ s
transformation into NO. All the above took place in the wurse of pyrolysis and combustion of various types of wal, such
as bituminous coal, lean coal and anthracite, etc. A finite volume method was utilized to perform a discrete solution for
the equations of mass, chemical components, momentum and heat energy conservation. Thwough calculations a whole va-
riety of data were obtained, such as the coal particle ignition time of various ranks of coal, pyrolysis pocess, pomwsity
factor, HCN and NO formation rate, etc. In addition, the above data were also compared with the test resulis of a subsi-

dence furnace followed by a pertinent analysis. Key words: pulverized coal, nitrogen fuel, numerical simulation

=Numerical Simulation of Flow Characteristics in the Dense-phase Zone of
a Fluidized Bed [ ., ]/ XU Xiang, XIANG Wen-guo, QIN Chen-hu (Education Ministty Key Laboratory of Clean
Coal Power Generation and Combustion Technology under the Southeastern University, Nanjing, China, Post Code:
210096) // Journal of Engineering for Themal Energy &Power. — 2004, 19(2). —131 ~133
Gas-solid two-phase flows in a fluidized bed have always been a focused objective of experimental research and numerical
simulation. Based on an Eulerian two-fluid model, the authors have set up a model for the gas-solid wo-phase flow in a
fluidized bed. By making use of FLUENT software a numerical simulation was conducted of the two-phase flow character-
istics in the dense-phase zone of the fluidized bed, and the characteristic features of the generation, movement and explo-
sior/ cracking of in-bed gas bubbles. In the model a particle-phase is treated as continuous media. A mathematical model
identical in form to the gas phase was established. By utilizing the dynamic theory of discrete media the concept of gramu-

lar temperature was introduced to describe the viscous stress of a solid phase. Moreover, a gas-solid two-phase coupling



