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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



