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and Power Engineering under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) /] Journal of Engineer-
ing for Thermal Energy &Power. — 2006, 21(6). — 628 ~ 631

A method has been established for solving a full polarization electrochemical model for solid oxide fuel cells (SOFC) cou-
pled with a potential equation and N-S one. A three-dimensional numerical simulation was conducted for the themoelec-
tric characteristics of the tubular SOFC. The calculated values of power generation characteristics of the cells obtained are
in good agreement with the experimental ones. Meanwhile, the electric motive force distribution, electric current density
and temperature distribution, electrochemical reaction-produced heat and Ohm heat distribution characteristics were also
analyzed. The calculation results show that cathode Ohm polarization and activation polarization losses of the cells would
account for 85% of the total losses, while chemical reaction-produced heat would account for about 92% and Ohm heat
for 8% of the total heat generated. Key words: tubular solid oxide fuel cell, numerical simulation, themoelectric char-

acteristics

- =A Study of Atomization Characteristics of “ Swirling Gas-liquid Spray
Atomizers’| , | /GONG Jing-song, FU Wei-biao (Engineering Mechanics Department, Tsinghua University, Bei-
jing, China, Post Code: 100084) // Journal of Engineering for Themal Energy &Power. — 2006, 21(6). — 632~
634, 639

By using a laser-phase Doppler analyzer (PDA ), an experimental study was conducted of the atomization characteristics
of “Swirling Gas-liquid Spray Atomizers”. Water was used as the liquid to be atomized instead of oil and compressed air
employed as an atomization medium. The parameters of atomization characteristics under different operating conditions
were measured, such as Sotyl mean diameter and particle speed of atomized dwplet particles etc. The experimental mea-
surement results indicate that the atomizer can achieve a comparatively good atomization state under the condition of a rel-
atively small gas-liquid ratio with the average SMD of droplets at the center reaching 40 #m. With an increase in pressure
and gas-liquid ratio, the atomization level will be enhanced accordingly. However, it is scarcely affected by the structure
of the atomizer. The research findings can provide an underlying basis for the practical design of atomizers. Key words:
”Swirling Gas-liquid Spray Atomizers”, PDA (Phase Doppler Analyzer), atomization characteristics

CFD =A Study of Methods Used for Three-dimensional CFD (Computa-
tional Fluid Dynamics) Numerical Analysis of Dynamic Characteristics of Rotors with Labyrinth Seals [ , ] /
LIU Xiao-feng, LU Song-yuan (Vibration Control and Information System Research Institute under the Southeast Universi-
ty» Nanjing, China, Post Code: 210096) /] Journal of Engineering for Themal Energy & Power. — 2006, 21(6). —
635 ~639

The aerodynamic force produced by fluid in labyrinth seals is a major factor that may lead to instability of a shaft system.
This aerodynamic force can be described by a factor of seal dynamic characteristics. A voriex rotor-labyrinth seal three di-
mensional CFD (computational fluid dynamics) mathematical model was established. With a labyrinth seal at the inlet of
a compressor sewving as a specific case, the aewdynamic force at the rotor surface was calculated by using a general-pur-
pose CFD software Fluent followed by a calculation of the seal dynamic characteristics factor. The calculated results when
compared with those obtained by using another CFD software TASCflow and integrated-flow labyrinth seal calculation pro-
gran DYNLAB indicate that the accuracy of loss-of-stahility calculation under the three-dimensional CFD method is higher
than that obtained by using the integrated-flow method. Finally, the impact of such factors as pre-swirling speed at the
seal inlet, variation in clearances and cone-shaped axial clearance of seals etc. on seal stability was also calculated and
analyzed in detail, thus providing a theoretical basis for decreasing steam flow excitations in seals. Key words: labyrinth

seal, computational fluid dynamics, steam flow excitation, rotor dynamic characteristics factor
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Flow:speed Vertical Tube-platen Technology|[ .. ] /LI Yan, ZHAO Xin-mu, YUE Guangxi, et al(Thermal Energy



