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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

= Analysis of Working Principle and Application of Low Mass
Flow:speed Vertical Tube-platen Technology|[ .. ] /LI Yan, ZHAO Xin-mu, YUE Guangxi, et al(Thermal Energy
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Engineering Department, Tsinghua University, Beijing, China, Post Code: 100084) // Journal of Engineering for Thermal
Eney &Power. — 2006, 21(6). —640 ~643, 647

The key issues of low mass flow-speed vertical tube-platen technology lies in its inner threaded Benson tubes. The authors
have analyzed the basic principle of Benson tubes and explored the application of the above-mentioned technology. The
low mass flow-speed vertical tube platen features natural circulation characteristics, guaranteeing a safe operation of boil-
ers while simultaneously meeting comparatively low mass flow-speed requirements. Hence, the low mass flow-speed verti-
cal tube platen technology has its own technical edge, especially for forced circulation pulverized coal-fired boilers and
supercritical circulating fluidized bed ones which must adopt low mass flow-speed vertical tubes. The inner threaded tubes
can reduce steam temperature deviation and flow resistance in water-cooled walls and secure a safer operation of the lat-
ter. Key words: Benson tube, low mass flow-speed, vertical tube platen, pulverized coal fired boiler, circulating fluid-
ized bed

- = Application of Water-coal-slurry Fluidization-suspension Com-
bustion Technology at Shengli Oil Field| , | IMA Yu-feng, QIN Yu-kun (College of Energy Science and Fngi-
neering under the Harbin Institute of Technology, Harbin, China, Post Code: 150001), JJANG Xiu-min (College of Me-
chanical and Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200240), WAN
Qike (Shengli Power Plant, Dongying, China, Post Code: 257087) /] Journal of Engineering for Themal Energy & Pow-
er. — 2006, 21(6). —644 ~647

A new water-coal-slurry fluidization-suspension combustion technology has been studied and developed with its theoty,
specific features and applications at Shengli Oil Field being described. The technology features a high adaptability to vari-
ous fuels, quick start-up, high efficiency and low pollution etc. The practice at Shengli Oil Field proves that medium and
small-sized industrial boilers adopting water-coal-slurry fluidization-suspension combustion techmology have attained a
combustion efficiency as high as 85% - 91%, much higher than the average efficiency of present-day wal-fired industrial
boilers in China with their energy-saving rate being over 20%. Regarding environmental protection, the above techmology
is conducive to a decrease in raw coal loss and pollution related to its transportation process in cities, a reduction of float-
ing dust in the atmosphere and less emission of such pollutants as S02, NO yx and CO: etc. bringing about dramatic envir-
onmental-protection benefits. Taking into account the on-site practice, the authors have analyzed the specific features and
application prospect of the technology under discussion, which is of great significance for popularization and application of
waler-coal-slury instead of oil as a fuel for boilers. Key words: water-coal-slurty, industrial boiler, fluidization-suspen-

sion combustion

UGT25000 =Trial Run Experience of Ukraine- made UGT25000
Gas Turbine and Technical Measures Taken for Their Improvement| , | GONG Jian-zheng, SUN Feng-rui,
ZHANG Renxing (College of Shipbuilding and Power Engineering under the Naval Engineering University, Wuhan, Chi-
na, Post Code: 430033), LI Wei (Naval Ship Department under the Division of Naval Equipment, Beijing, China, Post
Code: 100841) // Journal of Engineering for Themal Enewy &Power. — 2006, 21(6). —648 ~651

UGT25000 gas turbine is a new type of industrial gas turbine developed by Ukraine. No.2 Unit developed by Ukraine had
undergone an industrial trial run from Nov. 1995 to June 2001 at “Sofia” natural gas supercharging station in Ukraine.
The authors have described the trial mn conditions of the unit. During the accumulative operation totalling 25000 hours,
serious faults had occurred to the unit, such as bearing damage and cracks etc. at the location of low pressure compres-
sor, low pressure turbine and power turbine. This indicates that there exist certain defects in the structural design of the
pototype and the engine reliability has failed to meet the design requirements. To cope with the above, some modifica-
tions for impwoving the structural design have been made, greatly enhancing the service life and reliability of the unit.
These measures were implemented in the latterly fabricated units. Key words: gas turbine, trial run, fault, reliability



