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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, propesals for revising maintenance, egulations curently in force are put forward. The research, results show that
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when the water quality does not seriously deviate from the design regime, the accumulative tube-plugging rate can be cho-
sen as the stalus parameter for the on-condition replacement with the decision-making threshold value being set at
1.28%. When the water quality deviates seriously fom the design regime, the frequency of accumulative tube-plugging
and the failure rate of the current year can be chosen as the status parameter with the decision-making threshold value be-
ing the accumulative failure frequency amounting to 20.4 times and the failure rate of the current year being set at 3.95
times/year. Compared with the currently prevailing maintenance modes, the optimized maintenance modes can reduce the
operation and maintenance costs by 34%. Key words; power plant condensers, RCM analysis, maintenance decision-

making, replacement based on specific conditions

= Numerical Simulation in the Flow and Heat Transfer in a
Gas-fired Boiler with a Built-in Stable-combustion Heat Island] , ]/0U Jian-ping, MA Ai-chun (Energy Source
and Power Engineering College under the Central South University, Changsha, Hunan, China, Post Code: 410083), LAI
Chao-bin, DENG Ren-hua (Xinyu Iron and Steel Co. Ltd., Xinyu, Jiangxi, China, Post Code: 338001)// Journal of
Engineering for Thermal Energy & Power. — 2006, 21(3). —291 ~294

With a gas-fired boiler provided with a built-in stable-combustion heat island sewing as an object of study and by making
use of CFD software PHOENICS coupled with the in-boiler fluid flow, combustion and heat transfer pwocess, a numerical
simulation analysis has been performed of the gas flow and heat transfer characteristics of the boiler. The impact of an ig-
nition-aid burner operating condition and an annular stable-combustion heat island on the gas flow and heat transfer pro-
cess in the boiler was studied with a comparison and verification being made in production practice. The results of the
study indicate that the corner-tangential layout of the burmers and the presence of an annular heat island in the boiler are
conducive to the stable combustion and the fomation of tangential flow modes in the boiler, enhancing the agitation of
flue gases in the boiler and making the furnace temperature distribution more uniform. As a result, the heat exchange ef-
ficiency of the heating surfaces in the furnace has been improved. Through an adjusiment of the location of ignition-aid
burners the stable combustion of a low heat value gas-fired boiler has been realized. The research results can serve as a
guide during the design improvement and production oganization of blast furnace gas-fired boilers. Key words: boiler,
blast furnace gas, stable combustion-based heat island, flow field, heat transfer, numerical simulation

= Numerical Simulation of the Flow and Combustion
Process of an Oil-fired Boiler Being Converted to Burn Gas] , ]/LIU Yaqin, LI Su-fen (Power Engineering
Department, Dalian University of Science and Technology, Dalian, Liaoning, China, Post Code: 116024), ZHANG Li
(Dalian University, Dalian, Liaoning, China, Post Code: 116024)// Journal of Engineering for Themal Energy & Pow-
er. — 2006, 21(3). —295~298, 302

An oil-fired boiler was converted to burm gas. To analyze the change of in-boiler flow and combustion conditions, the au-
thors have wnducted a three-dimensional mumerical simulation by using sofiware Fluent. A “Realizable k— €” model was
employed to simulate the turbulent flow with a swirling one, while a PDF model used for the simulation of trbulent flow
combustion and a P1 model for the simulation of radiation. Through calculations the distribution of in-boiler flow field,
temperature field and heatflux densities along the height were obtained. The calculation results are of major theoretical
significance for guiding the operation of gas-fired boilers and their modification. Key words: gas combustion, numerical

simulation, flow field, temperature field, heat-flux density

= An Investigation on the Flow Distribution Characteristics of a
Water-wall Intermediate Header at a Supercritical Pressure[ , | /ZHU Yu-qin, BI Qin-cheng, CHEN Tirgkuan



