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clined Tube| ., | [GAO Feng, YIN Fei, CHEN Ting-kuan, et al (National Key Laboratory of Multi-phase Flow in
Pover Engineering under the Xi” an Jiaotong University, Xi an, China, Post Code: 710049) //[Journal of Engineering for
Thermal Energy &Power. — 2005, 20(5). —478 ~481

Taking into account the impact of natural convection on the fluid heat transfer in an inclined riser tube the outer wall tem-
perature and heat load are assumed as boundary conditions. Meanwhile, with the internal heat source being treated as a
parallel-connected network resistance heat-release a two-dimensional mathematical model was set up for assessing the tem-
perature field distribution in an electrically heated inclined tube. A controlled-volume differential method based on spatial
node advance was used to solve the inverse problem of a two-dimensional temperature field heat conduction in an electri-
cally heated inclined tube, which is determined by the cupling of fluid heat exchange and tube wall heat conduction. A
computation program was prepared and the calculation of tube-wall temperature field conducted for the tube type of the
spiral twbe-coil water-wall of the first supercritical -parameter boiler in China. Under the operating condition of subcritical
and supercritical pressures the calculation results can all truly reflect the wall-temperature distribution law of the inclined
tube with a fairly good computation convergence being attained. Key words: temperature field, source item, inclined
tube, thermal load

= The Application of a Radiation Discrete Transfer
Method for the Radiation Heat Transfer Calculation of a Three dimensional Cylindrical Cavity Body [ , | /
GU Ming-yan, ZHANG Ming-chuan, FAN Wei-dong, et al (Mechanical &Power Engireering Institute under the Shang-
hai Jiaotong University, Shanghai, China, Post Code: 200240) [foumal of Engineering for Thermal Energy &Power.
— 2005, 20(5). —48 ~485

By employing a method combining spatial analytical geometry theory with numercal calculations a radiation discrete transfer
method (DTM) was implemented for the radiation heat transfer calculations in a three-dimensional cylindrical cavity body.
Though the use of coordinate transformation a radiation ray equation was set up. By directly solving the intersection points
of the radiation rays in various three-dimensional angles with various radiation unitary bodies at all emission points deter-
mined were the path traversed by the rays and the distance between the various intersecting points and emission points.
Then, with the intersecting points being arranged in proper order, and taking into account the magnitude of the above-men-
tioned distance, one can obtain the intersecting point sequence for solving the radiation energy transfer equation in adapta-
tion to the DIM method. The above-mentioned method was used to perform a three-dimensional calculation of the radiation
heat exchange in the cylindrical cavity body and the computation results are in basic agreement with those of a precision so-
lution. The DTM method was employed for calculating the radiation heat exchange in a pulverized-coal combustion flame.
The temperature field being obtained basically agrees with that of expenmental results and the surface radiation heat-flux
density assumes a rational distribution. This shows that the method designed by the authors is feasible. Key words: radi-
ation transfer equation, discrete transfer methods three-dimensional ¢ylindrical cavity body

= Equilibrium Stability Analysis of a Liquid-vapor Phase Transition System
[ - ] Iwu Shuang-ying, ZENG Dan-ling 1I You-rong (Power Engineering College under the Chongqing University,
Chongging, China, Post Code: 400044) /[Journal of Engineering for Themal Energy &Power. 2005, 20(5). —486 ~
488

On the basis of the theory of non-equilibrium thermodynamics and through the introduction of an important work /potential
function in the heat exchange process of a liquid-vapor phase transition, the so-called available energy, an analysis was
conducted of the available energy of the liquid-vapor phase transition system. As a result, a calculation formula for the
available energy variation of the liquid-vapor phase transition system was obtained, and using this as criteria an analysis
was performed of the stability of the liquid-vapor phase transition system. Thus, obtained were the phase equilibrium con-
ditions of the above-mentioned system, mechanics stability conditions and thermal stability conditions with relevant physi-
cal meanings being also given. Furthermore, a definition is provided for the liquid and vapor phase force-stable marginal
curyes, during the liquid-vapor phase transition. It can be shown that the force-stable condition of the liquid-vapor phase



