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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-
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nation with two kinds of boundary— condition treatment methods, a study has been conducted respectively of the flow and
heat transfer perfomance of two types of longitudinally and internally finned tbes. During the study, arealizable k— ¢
two equation model was used for the turbulent flow calculation. The numerical simulation results obtained from the two
calculation models were compared with test results. It has been found that the simulation results obtained from the tuibu-
lent flow model are closer to the test values than those obtained from the laninar flow model. In the meanwhile, it has al-
s0 been found that the critical Reynolds Number for the flow in both internally finned tubes when developing from a lami-
nar flow to a turbulent one is far less than that for the traditional bare tube. In the light of the simulation results obtained
from the turbulent flow model, correlation formulae were obtained through a fitting for the wo types of internally finned
tubes of Nu— Re and f— Re respectively, thus exiending the applicable swpe of the test data. Through a field synergy
principle, a contrast analysis of intensified heat exchange mechanism for both types of internally—finned wbes was quan-
titatively conducted. The results of the study show that the field synergy degree of longitudinally — ridged and internally—
finned tubes is better than that of longitudinally flat— finned tubes, thereby playing a wle of intensified heat transfer. Key

words: internally—finned tube, forced convection, heat transfer characteristics, numerical simulation

B =Numerical Analysis of the Influence of Cor-

rugation Inclination Angle 3 on the Air Flow Resistance and Heat Transfer in Corrugated Flow Passages| ,

]/ WU Hua—xin, SUN Gang (College of Architectural Engineering, Harbin Engineering University, Harbin, China,

Post Code: 150001 ), ZHOU Song (College of Pawer Engineering, Harbin Engineering University, Haibin, China, Post

Code: 150001), TIAN Ba— ren (Jitai Heat Exchanges M anufacturing Factory, Siping, China, Post Code: 136001)/ / Jour-
nal of Engineering for Thermal Energy &Power. — 2008, 23(5). —531~534

An air—water corrugated plate type heater differs flom a traditional ribbed tbe type heater. The fomer is a primary sur-
face type heat exchanger and the surface of which in contact with a heat transfer medium directly takes part in a heat
transfer process, featuring a compact structure and high efficiency. It can be used in such cases as air—water heating
and heat energy recovery systems etc. to serve as hot wind curtains and air conditioner heaters etc. The authors have sim-
ulated the air flow resistance and heat transfer characteristics in flow passages at various corrugation inclination angles of
B=30, 45", 60° by uiilizing CFD (Computational Fluid Dynamics) software Fluent, and calculated the surface friction
coefficient f, Nusselt Number Mu and the ratio of heat transfer factor and surface friction wefficient j/ f. The results of
the study show that the corrugation inclination angle is an important factor influencing the flow resistance and heat transfer
process of air in corrugated flow passages. Through relevant comparisons, the above research findings can provide definite
guidelines for the further optimized design of air—water corrugation plate type heaters. Key words: air—water corrugated
plate type heater; flow resistance, heat transfer, numerical characteristic analysis

= Exploratory Study of a High Rotating Speed and Strong— whirlpool
Centrifugal Method— based Oxygen and Nitrogen Collecting Device] , ]/ WANG Xi—kui, CHEN Zheng— ju,
HONG Guang — huan, MENG Zhao — jun (Energy Collection Research Institute, Shengyang Institute of Engineering,
Shenyang, China, Post Code: 110136), // Journal of Engineering for Themal Energy &Power. — 2008, 23(5). —
535~538

To solve the difficult problem of oxygen and nitogen separation flom air, an innovative structure of “rotating casing type
axial compressor” is proposed to replace the traditional “rotating hub type axial compressor”. The main difference of the
two structures lies in the fact that the blades of a “rotating hub type compressor” are installed on the wheel hub and can
only realize air compression, while those of a “ wtating casing type compressor” aw installed on the inside of an inner
casing, mtating in an outer casing, thus effecting air separation. The authors have described the theories of oxygen and
nitrogen centrifugal separation and the centrifugal pressure boosting of the rotating casing compressor. The merits, techni-
cal feasibility and application approach of air whirlpool separation were also expounded. A sketch of the centrifugal
method —based lest rig for oxygen and nitiogen wllection was given, which can realize an integration of three devices,
namely: an air compressor, an oxygen and nitrogen separator and a combustion whirlpool generator. The ultimate aim is
to remarkably enhance energy source application efficiency, fully utilize resources as well as to save energy and protect
the envilonment. Key words: oxygen and nitiogen collection, wtating casing type compressor; oxygen and nitrogen cen-

trifugal separations strong whirlpool separation, theoretical analysis,, alternalive version exploration



