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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
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(State Key Laboratoty of Power Engineering Multi-phase Flow under the Xi’ an Jiaotong University, Xi" an, Shanxi, Chi-
na, Post Code: 710049)// Journal of Engineering for Themal Energy &Power. — 2006, 21(3). —299 ~302

An investigation was conducted of the flow distribution characteristics of distribution header water-wall tubes under a su-
percritical pressure for a home-made 600 MW once-through boiler. The test parameters can be listed as follows: pressure
p=23 ~25 MPa, mass flow rate G= 400 ~ 1200 kg/ (m’.s), working medium temperature 1=10~400 ‘C. An exper-
imental study has been conducted of the impact of working medium pressure, mass flow rate and working medium temper-
ature on the vertical water-wall wbe flow distribution characteristics of the distribution header. The test results show that
with an increase in mass flow rate, the unifomity of flow distribution among the vertical water-wall tubes could be en-
hanced. The non-uniformity of flow distribution will undergo a step incrase near the quasi-critical points. Moreover
with an increasing pressure, the above-mentioned step increase will become weaker. By employing a discrete model of the
parallel-connected branch tubes of the distribution header; the flow distribution anong the distribution header vertical wa-
ter-wall tubes was calculated and the calculation results are in good agreement with the test ones. Key words: once-

through boiler, supercritical pressure, distribution header, vertical water-wall tubes

UC = Finite Element Analysis of the Monitoring of Water-wall Water
Temperatures in an Ultra-supercritical- pressure Once-through Boiler] , ] /WANG Hong-yue, BI Xiao-long, SI

Fengqi, et al (Power Fngineering Department of Southeast University, Nanjing, Jiangsu, China, Post Code:
210096)/ / Journal of Engineering for Themal Energy &Power. — 2006, 21(3). —303 ~306, 310

It has all along been rather difficult to realize an on-line monitoring of the hazardous-point wall temperatures of a flame-
facing membrane wall in an ultra-supercritical-pressure once-through boiler. Based on a finite-element analysis theoty,
the authors have come up with a method for the numerical smulation of water-wall cross-section two-dimensional tempera-
ture field for the on-line temperature field of a 900 MW ultra-supercritical-pressure utility boiler water wall. Though a
theoretical analysis and an experimental verification it has been found that the numerical simulation features a solution of
high precision and good confidence level, providing a new monitoring method for the indirect measurement of hazardous-
point temperatures in the flame-facing water wall of an ultra-supercritical-pressure once-thwugh boiler. Key words:

membrane wall, finite element, wall temperature, on-line monitoring, simulation

= Experimental Study of Operation Modes for Gas Turbine
Generator Units at Lun-nan Power Station] , ]/ CHEN Ren—gui, YUAN Jun, HUANG Xin (Oil and Gas Pro-
duction Technical Sewice Department of Tarim Oil Field, Korla, Xinjiang, China, Post Code: 8410000 WU Bin (Post-
graduate Depariment of Northeast College of Electric Power, Jilin, China, Post Code: 132012)// Journal of Engineering
for Thermal Erergy &Power. — 2006, 21(3). —307 ~310

Through an analysis of the relevant parameters associated with the process of dynamic-abrupt rise in rotation speed of Lun-
nan Power Station gas turbine unit after a load rejection, the dynamic characteristics of the unit were compared when the
latter assumes the following thee speed control modes: droop control, zero-droop control, and dwop and zew-dwop mixed
control. On the basis of the specific features of the gas turbine unit itself and the current status of isolated electric grid
operation of the power station it is recommended that the power station should adopt a droop speed contwl mode. Key

words: load rejection, speed control mode, droop control, zew-dwop control

CFB = An Analysis and Optimization of Waste Heat Utilization Involving
Water-coeled, Ash-slag Discharged from CFB_(Circulating. Fluidized Bed). Boilers| ., . ]/ .ZHANG Ning, - SUN



