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water levels were 63 163 and 263 mm respectively the pressure characteristics of the air chamber when a water
leakage came from the air buttons were studied. When a water leakage from the air buttons occurs the air chamber
with a water leakage will drastically fluctuate. A critical relationship exists between the normal pressure in the air
chamber and its minimum pressure during the water leakage. The critical pressure difference will increase with an
increase of the drag in the air buttons. At a same fluidized air quantity the critical pressure difference will decrease
with an increase of the bed pressure. Through the tests the mechanism controlling the slag leakage from the air
buttons on the air distributor of the circulating fluidized bed boiler was analyzed thus providing reference for impro-
ving the leakage prevention performance of air buttons. Key words: circulating fluidized bed boiler built-in coun—

terflow cylindrically-shaped air button drag characteristics leakage prevention characteristics

= Investigation on the Prediction of the Particle Circulat—
ing Flow Rate of a Circulating Fluidized Bed Inside a Central Elevating Tube CHEN Hong-wei
SHI Yang LIU Huan-zhi et al( Education Ministry Key Laboratory on Power Plant Equipment Condition Monitoring
and Control College of Power and Mechanical Engineering North China University of Electric Power Baoding
China Post Code: 071003) // Journal of Engineering for Thermal Energy & Power. - 2011 26(2). -216
~219

To rationally control the circulating flow rate of the bed material is the key to a biomass gasification device with a
circulating fluidized bed inside a central elevating tube. A cold-state circulating fluidized bed test stand inside a
central elevating tube was independently designed and set up. On this small-sized test stand tested was the influ—
ence of the operating parameters on the particle circulating flow rate. The test results show that the particle circulat—
ing flow rate increases with an increase of the air speed in the elevating tube or the bubbling air speed on the bubb—
ling bed. Furthermore when the air speed in the elevating tube and that on the bubbling bed increase respectively
to a certain degree the increase of the particle circulating flow rate will tend to slow down. On the basis of the
tests a model for predicting the particle circulating flow rate was established. The prediction values obtained by u-
sing the model in question are in good agreement with the test ones. The relative error of the prediction is less than
+10% proving that the correctness of the model in question is verified under certain operating conditions. Key

words: inner circulating fluidized bed elevating tube particle circulating flow rate prediction

= A Test Device for a Coal-gas Automatic Bleeding
Pressure Reducing and Stabilizing Equipment Item and Its Characteristic Analysis YU Xiao-ming
FENG Xi ( College of Energy Source and Power Engineering Shanghai University of Science and Technology
Shanghai China Post Code: 200093) KONG Biaodong ( Shanghai General-purpose Machine Technology Re-
search Institute Co. Ltd. Shanghai China Post Code: 200431) // Journal of Engineering for Thermal Energy &
Power. - 2011 26(2). -220~223

To provide a test and research platform in coordination with the localization development and improvement of
Baogang No. 2 steel-making coal-gas bleeding pressure reducing and stabilizing equipment items and meet the re—
quirements of a series of products in various specifications for multiple operating conditions and various tests a test
device for coal-gas automatic bleeding pressure reducing and stabilizing equipment items was developed and proper—
ly designed. With such specific features as a novel design a high automation level a full spectrum of functions and
a wide testing range it can perform an inspection and testing of products in nearly 60 specifications at a diameter

from DNI15 to 300. A variety of product performance and life tests proven that the testing precision invariably meets
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the requirements for overall performance type tests stipulated in GB/12246-2006. The research findings have filled
the technical gap in domestic that only the testing requirements are presented but no real testing conditions are cur—

rently available in China. Key words: pressure reducing and stabilizing dynamic testing type test error

N, = Influence of N, Dilution on a Synthetic Gas Diffusion Flame Flow
Field GUO Pei—qing ZANG Shu-sheng GE Bing ( Education Ministry Key Laboratory on Power and Me—
chanical Engineering Shanghai Jiaotong University Shanghai China Post Code: 200240) // Journal of Engineer—
ing for Thermal Energy & Power. - 2011 26(2). -224 ~228

A PIV ( Particle Image Velocimetry) measurement was performed of a combustion flame hot state cyclone flow field of
a medium heating value synthetic gas diluted with nitrogen. Moreover the law governing the influence of different ni—
trogen dilution amounts on the combustion flow field was analyzed. The test results show that the presence of nitrogen
can mainly change the size of the jet flow zone and the width of the flame is basically not affected. The maximum re—
turn flow speed will increase with an increase of the nitrogen dilution amount while the fluctuation in the return flow
zone however will decrease accordingly. In the meantime to increase the nitrogen dilution amount may reduce the
kinetic energy of the turbulence in the return flow zone thereby resulting in a drop in the flame temperature. Key

words: diffusion combustion synthetic gas PIV ( Particle Image Velocimetry) nitrogen dilution

SO, NO = Study of the Evaluation of SO, and NO Concentration
by Employing the Absorption Spectrum Technology WANG Hua-shan WU Shao-hua QIN Yu-kun
( College of Energy Science and Engineering Harbin Institute of Technology Harbin China Post Code:
150001) // Journal of Engineering for Thermal Energy & Power. — 2011 26(2). -229 ~232

Based on the absorption characteristics of SO, and NO in the ultraviolet zone a new method was presented for sim—
ultaneously measuring the concentrations of two gases. During the test a concentration measurement was completed
in the presence of sole SO, and both SO, and NO, simultaneously. By processing both transmission spectrums the
SO, concentration was obtained and a formula for measuring the concentration of SO, gas was established. On this
basis the influence of the presence of SO, on NO concentration was also acquired. In addition the influence of the
presence of NO, on the measurement of SO, concentration was also analyzed and obtained. Finally the on-site SO,
on NO emissions from a utility boiler were monitored the result of which objectively reflected the variation law of
gas emission concentrations. Compared with some traditional commercial detection devices the system under dis—
cussion enjoys a relatively big edge in response time and performance etc. further satisfying the requirements for
monitoring exhaust gas emissions from current power plants. Key words: absorption spectrum SO, NO concen—

tration measurement

HTR40GT = Study on Design of the Magnetic Bearings for Sup—
porting a HTRHO0GT Helium Turbine MA Yun—xiang ZHANG Zhi+ian ( College of Nuclear Science
and Technology Harbin Engineering University Harbin China Post Code: 150001) YU Xiaodi YU Su-yuan
( Nuclear Energy and New Energy Source Research Institute Tsinghua University Beijing China Post Code:
100084) // Journal of Engineering for Thermal Energy & Power. — 2011 26(2). -233 ~237

The design principle and technical features of the magnetic bearings for use in a 10 MW high temperature reactor—



