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method, studied was the influence of the solid— phase particulate mass cartying rate in a two— phase turbulent flow of a
flue gas desulfuration tower on the gas— phase flow field. When the particulate Strokes number in the tower is kept in a
range from 1 to 100, the gas— solid flow @upling characteristics in the tower was analyzed by gradually increasing the
particulate mass carrying rate. As a result, under different particulate mass carrying rates the in— tower gas—solid flow
characteristics, the particulate concentration distribution along the axial direction, the gas— phase axial speed radial dis-
tribution and the bed layer pressure drop cuwes have been obtained. It has been found that when the particulate mass
carrying rate is ot greater than 0. 031, the particulate flow exhibits a relatively good follow— up nature and assumes a
pneumatic transmission flow state. In such a case, the particulate movement has an extremely small influence on the con-
tinuous phase field and can be neglected. When the particulate mass carrying rate is greater than 0. 031, the gas—solid
flow coupling action in the bed will be enhanced, and the discrete particulate movement will exercise a conspicuous influ-
ence on the gas—phase flow field. The gas— solid two—phase flow characteristics are dependent on each other and ex-
hibit an obvious unstable state and non— unifomity. When the particulate mass carrying rate is relatively big, the bed
layer pressure drop is closely related to the discrete particulate field distribution. Key words: direct simulation Monte Car-
lo method, gas— solid two—phase flow; coupling characteristics

= Image processing —based Detection Method for the Measurement of
Volumetric Gas Content in a Gas—liquid Two —phase Flow| ., ]/ ZHOU Yun— long, SHANG Qiu— hua, FAN
Zhen—ru, HONG Wen—peng (College of Energy Source and Mechanical Engineering, Northeast Dianli University, Jilin,
China, Post Code: 132012)// Journal of Engineering for Themal Energy &Power. — 2008, 23(5). —507 ~511

A method for the on— line detection of volumetric gas content of a gas— liquid two—phase bubble flow has been studied
and developed. The method in question is based on digital image processing technology, employs a high— speed video
camera system to conduct a real time camera shooting and image collection of the bubble flow pocess in vertical risers and
makes use of rim detection and image fill—in techmology to extract gas bubbles and calculate their sizes, thereby calcu-
lating the volumetric gas content. A real time on— line detection and measurement have been made of the volumetric gas
content under different operating conditions. Test results show that compared with real values, the detected values have a
relative error mot exceeding 15%. Having attained a relatively high measurement accuracy, the method under discussion
can be used for the on— line detection of parameters in a gas— liquid two— phase flow. Key words: gas— liquid two—

phase flow, volumetric gas content, image processing, gas bubble

= Gas Concentration and Flame Shape Analysis of the Impinging
Zone in a Gasification Furnace] , ]/ GUO Qing—hua, LIANG Qin—feng, YU Zun—hong, YU Guang—suwo (E-
ducation Ministry Key Laboratory on Coal Gasification, East China Institute of Technology, Shanghai, China, Post Code:
200237)// Journal of Engineering for Themal Energy & Power. — 2008, 23(5). —512~515

By using a water— cooled sampling tube and gas purification analytic system, a hot— state experimental study has been
conducted of the gas concentration distribution of a nozzle plane in a gasification furnace. Through an image processing,
the flame image was divided into three portions along the direction of a gas sampling tube: namely, a flane impinging
zone, a transition zone and a flameless zone. Test results show that the gas wnstituents of the flame impinging plane in
the gasification furnace are closely related with the flame shape, and the gas concentration in the transition zone has the
grealest changes. The maximum concentration of CO7 and O appears at the central location of the furnace. In the flame-
less zone, the measured gas concentration has kept basically unchanged. The ratio of CO and CO2 recovery rate can serve
as an underlying basis for judging the flame shape, or when O concentration decreases to less than 0. 03%, it can be re-
garded as an extinguishment of the flane. Key words: impinging flame, gas concentration, gasification, multi — nozze

contraposition

= Experimental Study of Atomization Characteristics of an Airflow Type Nozzle
[ 5 ]/ REN Lan—xue, MA Sheng—yuan, WANG Yong— feng, PANG Xue—jia (HarbinNo. 703 Research Insti-
tute, Harbin, China, Post Code: 150036)// Journal of Engineering for Thermal Energy &Power. — 2008, 23(5). —
516 =518
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Compared with ordinary pressure type nozzles, airflow type nozles have such poblems as easy to be worn out and a poor
atomization effectiveness. However, ordinary airflow type nozzles are incapable of atomizing any gas— liquid mixture. To
solve the above problem, a new type of airflow nozzle was designed by the Institute and an experimental study has been
conducted of its atomization characteristics. In addition, the atomized particles and dwplets were measured and analyzed.
The measurement results show that under the test conditions, the particle diameters atomized by the nozzles in question
are less than 50 Pm and the atomization effectiveness is superior to that of ordinary airflow type nozzles. In the meantime,
an analysis and study of the factors influencing atomization effectiveness have been conducted. Measurements were per-
formed at different gas—liquid ratios. When the gas— liquid ratio increases, the atomized droplet particle diameter will
decrease. At the same time, measurements were also performed at an air speed of 150 m/s and 250 m/s respectively.
The greater the relative speed between the gas and liquid, the smaller the atomized droplet particle diameter. The results
of the study show that the type of nozzles under discussion can atomize the gas—liquid mixture and can be applied to the
alkaline solution separation in the separation towers of petrochemical industry and the water atomization for temperature
reduction through water injection into a compressor. Key words: airflow type, nozze, atomization, experimental study

CFD = CFD (Computational Fluid Dynamics ) Simulation of Different
Aeration Structures in a Gas— liquid Agitation Flow Fieldl . |/ ZHANG Chao —ping XU Tao, KE Chang—
hua (Shandong Shanda Hua— te Envimnmental Protection Engineering Co. Lid., Jinan, China, Post Code: 250001 ),
LI Yan—fen (Beijing Strength and Environment Research Institute, Beijing, China, Post Code: 100827)// Journal of
Engineering for Thermal Energy & Power. — 2008, 23(5). —519 ~522

By using a numerical simulation method, studied were the features of a gas— liquid two phase flow field in a same kind of
agitation reactor with four types of different oxidation spray gun structures. With a Euler—Euler dual fluid model a flow
field was analyzed by adopting RNG £— € two—equation turbulent flow model. A mortar agitation zone was pwcessed by
using a multiple reference system method. As a result, the air content in the flow field of different oxidation spray gun
structures was obtained. It has been found that 90 degree tube —bend finned structure can be used to attain a better agi-
tation effectiveness, a more rational velocity field, a more ideal air bubble trajectory and a higher air content on a typical
surface . Key words: two—phase flow, agitation, oxidation spray gun

CaCO3 = Experimental Study of Ca(C0O; Fouling Characteristics of Titanium Tubes
[ 5 1/ XUZhi—ming, QIU Zhen—bo (Posigraduate shool, Northeast Dianli University, Jilin, China, Post Code:
132012), ZHANG Zhong—bin (College of Energy Source and Power Engineering, North China Electric Powver Universi-
ty» Baoding, China, Post Code: 071003)// Journal of Engineering for Themal Energy &Power. — 2008, 23(5). —
523 ~526

An experimental study of titanium tube fouling characteristics was conducted, which were compared with those of stainless
steel tubes and copper bare tubes. The results of the study show that the fouling induction period of the titanium tubes
will increase with an increase of concentration, and decrease with an increase of flow speed. However, the law governing
the change of fouling heat resistance with the concentration and flow speed is rather complicated. Under the same operat-
ing conditions, the induction period of titanium tubes is shorter than that of stainless steel tubes but longer than that of
copper tubes. The fouling heat esistance asymptotic value of the titanium tubes is smaller than that of copper tbes, but
bigger than that of stainless steel tubes. This indicates that the fouling resistant characteristics of titanium tubes, though
superior to those of copper tubes, are inferior to those of stainless steel tubes. Key words: titanium tube, CaCO 3 fouling,
fouling characteristics, induction period

= Numerical Simulation of Convection Heat Exchange Characteristics of
Two Types of Internally— finned Tubes| , |/ WU Feng, DENG Zhi—an, CHEN Jun—bin, HE Guang— yu
(Petroleum and Gas Storage and Transportation Engineering Department, College of Petoleum Engineering, Xi’ an Shiyou
University, Xi' an, China, Post Code: 710065)// Journal of Engineering for Themal Energy & Power. — 2008, 23
(5). —527~530

With a laminar flow model and a turbulent flow model—based numerical simulation, method being adopted and in combi-



