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the standing-wave awustic field has been derived. By combining experimental measurements with an advanced microscop-
ic high-speed photography technique, the movement trajectory of a single micron-grade particle has been successfully pho-
tographed. Through an analysis of the pictures the required parameters were obtained. By way of seeking a solution the
diameter and slippage factor of a single particle were obtained, avoiding a slippage assumption based on experience in the
calculation process. The experimental and calculation results show that the present experimental platform can be used to
measure micron and sub-micron grade single particle size as well as to observe and record dynamic characteristics. The a-
coustic entrainment method, being supported by a reliable theoretical basis, can serve as a new and feasible method for
the measurement of micwon-grade single particle size. Key words: micron, acoustic wave entrainment, micwscopic pho-

tography, particle size measurement

=Numerical Study of the Flow Field and Particle Separation
Characteristics for a Diffusion Type Cyclone Separator] , | /TAN Xiao-jun, CHEN Li-hua, LI Hong-jian, et al

(Mechanical and Enewgy Engineering College under the Zhejiang University, Hangzhou, Zhejiang, China, Post Code:
310027)// Journal of Engineering for Themal Enegy &Power. — 2006, 21(3). —270 ~274

With respect to a diffusion type cyclone separator in a gas/ solid separation device, a RNG k— & turbulent-flow model
and discrete-phase random trajectory model were adopted respectively to perform a numerical simulation of its inner flow
field and particle separation behavior. The trajectory of particles with different diameters at a constant flow speed was cal-
culated and the impact of various inlet concentrations and flow speeds on the separation efficiency as well as the effect of
a reflector screen on separation efficiency and particle residence time were discussed. The calculation results indicate that
the separator as a whole assumes a double-layer flow structure and features a relatively good symmetry. In general, the
radial speed is lower than the axial and tangential speed with an extremely low flow speed within the reflector screen.
There exists a short-circuit flow at the inlet of exhaust pipes. This kind of separators provides a low separation efficiency
for small particles with a diameter less than 4 #m. The flow speed has a relatively high impact on separation efficiency.
The reflector screen can make small particles stagnate in the separator for a longer time, thus enhancing their chances of
being separated out. Key words: diffusion type cyclone separator,; two-phase flow, particle separation, numerical simu-

lation

= Experimental Study of the Atomization Characteristics of a Liquid-column
Impingement Tower] , ]/WANG Jun, GAO Xiang, GUO Rui-tang, et al (State Key Laboratory on the Clean Uti-
lization of Energy Resources under the Zhejiang University, Hangzhou, Zhejiang, China, Post Code: 310027)// Journal
of Engineering for Themal Fnergy &Power. — 2006, 21(3). —275~278, 282

The atomization effectiveness of a liquid column in a liquid-column impingement tower has a direct influence on the desul-
furization efficiency of a whole system. The main influencing factors include: the type of damper plates, liquid inlet flow
rate, gas velocity and the clearance between the nozles and damper plates. On a simulation test rig of a small-sized liq
uid-column impingement tower, by using particle image velocimetry (PIV) measuring technology, measurements were
taken of the gas-liquid two-phase flow field formed by the liquid wlumn atomization inside a simulation test tower. The
test results show that the above-mentioned structural factors and operational parameters have a significant effect on the size
of liquid droplets in the atomization flow field and their kinematic speed. Moreover, it was found that the liquid droplet
size in the flow field complies with Rosin-Rammler distribution law. Key words; PTV (Particle Image Velocimeiry ) tech-

nology, liquid-column impingement tower, particle size distribution
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R113 Nucleate Boiling under a High Heat-flux Density] , | /JIA Tao, DIAO Yan-hua (Posigraduate College of
Chinese Academy of Sciences under the Engineering Thermophysics Research Institute of the Chinese Academy of Sci-
ences, Beijing, China, Post Code: 100080)// Journal of Engineering for Thermal Energy & Power. — 2006, 21(3).
—279~282

A RI113 nucleate boiling experiment was conducted on a transparent ITO glass. During the experiment a high speed CCD
(Charge Coupled Device) camera was placed under the TTO glass to take photos of the bubble images. The advantage of
such a camera shooting consists in the elimination of the interference to the camera shooting caused by the merging of the
fluid and bubbles. By the use of an image edge detection technique these bubble images were processed so that one can
clearly see the boundaries of various bubbles in the bubble cluster, thus making it possible to correctly identify the quan-
tity of bubbles. By taking account of the difference between the quantity of bubbles due to their merging and the quantity
of nucleation sites under the bubbles, the actual magnitude of nucleation site quantity can be determined. Finally, a
curve showing the variation of densities of the nucleation sites with heat-flux densities was plottied. Key words: nucleate

boiling, image edge detection; nucleation site

=A Study of the Intensified Heat Transfer of Longitudinally Ridged Inter-
nal-finned Tubes] . ]/WU Feng, LIN Mei, TIAN Lin, et al (State Key Laboratory of Power Engineering Multi-
phase Flows under the Xi’ an Jiaotong University, Xi' an, China, Post Code: 710049)// Journal of Engineering for
Thermal Energy & Power. — 2006, 21(3). —283 ~286

Through experiments and numerical simulation methods a study has been conducted of the characteristics of convection
heat exchange of ridged internal-finned tubes and a comparison of the above characteristics with the flow and heat transfer
characteristics of straight internal-finned tubes performmed. The experimental results indicate that the heat exchange char-
acteristics of ridged internal-finned tubes are better than those of straight internalfinned tubes in terms of intensified heat
transfer performance, but at the same time thew is a corresponding increase in flow resistance. Thwough the adoption of a
turbulent flow model capable of realizing k— € equation, the flow and heat transfer process of ridged internalfinned tubes
have been simulated. The calculation results are in good agreement with the experimental ones. The calailation results
indicate that the periodical ridges inside the fimed tubes have changed the distribution of the inner-flow fields and tem-
perature ones. Relative to the straight internal-finned tubes a secondary vortex flow has emerged, which is conducive to
an intensified heat exchange and plays a definite destructive role to the flow boundary layer. Meanwhile, by increasing
the turbulent kinetic energy of the flow field, the temperature gradient in the neighborhood of the heat exchange wall sur-
faces has been enhanced, contributing to an intensification of heat transfer. Key words: ridged internal-finned tube,

forced convection, heat transfer characteristics, intensified heat transfer, secondary vortex flow

= Principles for On-condition Replacement of Copper Tubes in Power Plant
Condensers] ., ]/CAO Zhong-zhong, GU Yu-jiong, YANG Kun (Education Ministty Key Laboratory of Power Plant
Equipment Condition Monitoring and Control under the North China University of Electric Power, Beijing, China, Post
Code: 102206)// Journal of Fngineering for Thermal Energy &Power. — 2006, 21(3). —287 ~290

On the basis of RCM qualitative and maintainability analysis a rational maintenance mode is determined for power plant
condensers. Through the decision-making of maintenance modes a batch replacement model has been chosen and a model
for quantitative analysis of on-condition replacement of copper tubes in power plant condensers established. A study was
conducted of the principles for choosing status parameters for the on-condition replacement of copper tubes in condensers.

With the N-112204 type condenser of a 200 MW unit serving as an object of study a case study has been performed.

Relevant, proposals for revising maintenance, egulations curently in force are put forward. The research, results show that



