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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
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was accomplished by the use of a gas-solid drag force. By way of simulations a transformation process was obtained of the
generation, movement and explosion/ cracking of gas bubbles, which has been found to be in full agreement with experi-
mental results. By using different drag force models a simulation was performed of the fluidized bed dense two-phase
flows. A comparison with Kuipers experimental results shows that the use of a Gidaspow drag force model can result in a
more accurate description of the dense two-phase flows in the fluidized bed. Key words: Eulerian model, gas-solid two-
phase flow, gas bubble, fluidized bed

= Numerical Simulation of Two-phase Flows of a Cascade ring Type of
Aerodynamic Dust Collector [ , ]/ LIN Feng, LIN Long (Harbin No. 703 Research Imstitute, Harbin, China,
Post Code: 150036), HU Qi-di (Shenzhen Meishi Electric Power Industrial Co. Tid., Shenzhen, China, Post Code:
518000), ZHANG Shi-lei (Thermal Power Plant of Jilin Petwleum Goup Co. Iid., Jilin, China, Post Code: 138000)
// Journal of Engineering for Thermal Energy &Power. — 2004, 19(2). —134 ~136, 190
A numerical simulation of two-dimensional two-phase flows was conducted of a cascade-ring aerodynamic dust collector in
an effort to enhance its performance through an impoved design. During the simulation a particle trajectory model has
been employed with a k -emodel being used to simulate gas-phase turbulent flows and a Stochas model used to describe
the turbulent diffusion of a particle phase. The flow conditions of ash particles and gas, and the characteristics of the dust

collector were studied and analyzed. Key words: two-phase flow, numerical simulation, dust removal, air purification

EIG = The Application of a Second-order and Full-ex-
tension ETG Finite Element Method for the Simulation of Natural Convection in a Square Cavity [ , |/ WEI
Ying-jie (Astronautics Engineering and mechanics Department & Engineering under the Harbin Institute of Technology,
Harbin, China, Post Code: 150090), HE Zhong-yi (School of Municipal & Environmental Engineering under the Harbin
Institute of Technology, Harbin, China, Post Code: 150090) // Journal of Engineering for Themal Energy &Power. —
2004, 192). —137 ~139
A second-order and full-extension ETG finite element method was employed to carty out a discrete solution for a N-S e-
quation and an energy equation. With a square-cavity natural convection problem of zero initial value sewing as an exam-
ple a numerical simulation was conducted. The flow and temperature fields of natural convection in a square cavity at dif-
ferent Rayleigh numbers were calculated. The steady-state results being finally attained are in very good agreement with
those of a standard numerical solution. Moreover, the time evolution process depicting the flow and temperature fields has
been reflected quite well. Especially worth mentioning here is the capture of the change of vortex stucture in the flow
field before and after bifurcation. All the above shows that the second-order and full-extension ETG finite element method
features a relatively fair stability and precision, and has its definite merits when used to evaluate the time evolution pro-
cess of temperature and flow fields. Key words: second-order and full-extersion ETG finite element, square cavity, nat-

ural convection

= Experimental Research on the Turbulent Spatial Structure of a
Drag Reducing Fluid with a Surfactant being Added | ., |/ WANG De-zhong, HU You-qing, WANG Song-ping,
ZHOU Rong-sheng (Institute of Mechanical and Power Engineering under the Shanghai Jiaotong University, Shanghai,
China, Post Code: 200030) //Journal of Engineering for Themal Energy &Power. — 2004, 19(2). — 140 ~ 143
An experimental study was_conducted of the turhulent flow field of a, CTAC drag reducing fluid in a twordimensional flow



