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China, Post Code: 110034 )// Joumnal of Engineering for Themal Eney &Power. — 2009, 24(3). — 313 ~ 319

By using the proven commercial sofware Themoflex, a simulation was perfomed of an IGCC (integrated gasification com-
bired cycle) demonstration unit rated at 200 MW, which is to be built in China A mass and heat balance calculation of
the unit was also conducted. By adopting an IGV (inlet guide vane) regulation mode during a load reduction featuring a
constant T3 (temperature before a steam turbine ), which is currently ofien used by combined cycle gas turbines, the au-
thors have first analyzed the changes of T3, T4 (exhaust gas temperature) and QGe (gas turbine exhaust gas flow rate )
caused by gas turbine off-design operating conditions under the present wntwl mode and then calculated the influence of
the change of T3, T4 and QGe on the efficiency, power output, fuel consumption of the system as well as on the main pa-
rameters at the stean side. As a result, the off-design characteristics of the IGCC system and a general law governing the
change of its main parameters were obtained. A requisite analysis of the safety and cost-effectiveness of the system operat-
ing under off-design conditions was perfomed. It has been found that the regulation modes can directly affect the off-de-
sign performance of the IGCC system. To ensure the cost-effectiveness and safety of the IGCC system when it is operating
under off-design conditions, the gas turbine should be controlled as much as possible within the IGV regulation limits. Key
words: integrated gasification combined cycle (IGCC), gas turbine, load variation, off-design condition performance

F-T / = An Analysis of the Integrated Characteristics of a F-T (Fischer-Tropsch)
Fuel/ Electricity Cogeneration System{ , |/ YUE Chen, SHI Yi-xiang, CAI Ning-sheng (Education Ministry Key
Laboratory on Themal Sciences and Power Engineering, Themal Energy Engineering Department, Tsinghua University,
Beijing, China, Post Code: 100084)// Journal of Fngineering for Themal Energy & Power. — 2009, 24 (3). —320 ~325

Established was a model for wal gasifiers, F-T (Fischer-Tropsch) synthetic reactors and power generation units. A thermo-
dynamic perfomance calculation was conducted of a coal-gasification-based pure IGCC (integrated gasification combined
cycle) power generation system, a F-T fuel synthetic system and a F-T fuel/ electricity cogeneration system, and the inte-
grated characteristics of the F-T fuel/electricity cogeneration system were analyzed. The results of the analysis indicate that
the F-T fuel/ eleciricity cogeneration system can improve the stepped utilization of themnal enewgy by decreasing the aver-
aged heat-exchange temperature difference in a waste heat boiler, thus enhancing the erergy utilization of the cogeneration
system. The F-T synthetic unit in the tail gas circulation process has been simplified, facilitating the pressure matching be-
tween the gasification unit and the power generation unit and also effectively expanding the regulation range of the chemi-
cal/ electricity ratio up to 2. 3. Key words: coal gasification, fuel/ electricity cogeneration system, Fischer—Tropsch syn-
thesis, power generation unit, integrated characteristics

NO = Numerical Simulation of the Influence of Loads and Burn-out Air Flow
on Nitrogen Oxide] . |/ GAO Zheng-yang, CUl Wei-chun, YANG Yi-li, SONG Wei (College of Energy Source and
Power Engineering, North China University of Electric Power, Baoding, China, Post Code: 071003)// Journal of Engineer-
ing for Thermal Energy &Power. — 2009, 24(3). —326 ~331

To study the concerted action regularity of loads and burn-out air flov on NO emissions, a numerical simulation was per-
formed of the combustion process of a 1025 t/h pulverized coal boiler. The distribution characteristics of the in-furnace
temperature, themodynamic type NO and fuel type NO were analyzed under different operating conditions when the burn-
out air flow was put into use and disused. The calculation results were compared with the actual measured ones. The re-
search results show that for the boiler under investigation, the burn-out air flow can more effectively control the emissions
of fuel type NO, and at 100%4 load, the effectiveness is more conspicuous. At 80 %4 load, the burn-out air flow can also re-
duce the NO emissions of the thermodynamic type. At 100%4 load, the burn-out air feed has a notable influence on the 02
and CO in the furnace, while at 80% load, the burn-out air flow exercises a more conspicuous influence on the tempera-

ture field. Key words: pulverized coal boiler, load, burn-out air flow, numerical simulation, nitrogen oxide

= Influence of Physical Parameters of Air on Power Plant Air How Mea-
surement, . -, |/ QIN Le, LI Ming-liang, ZI, Yun-jiang, YAN Zheng-bo, (Electric Power Research Institute, Yunnan
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Electric Power Test Academy (Group) Co. Itd. , Kunming, China, Post Code: 650217)// Journal of Engineering for Ther-
mal Energy &Power. — 2009, 24(3). —332 ~336

Studied was the influence of temperature, pressure and relative humidity on the air flow measurement in a power plant. For
the air and flue gas system of a 300 MW boiler in a power plant in Yunnan Province, the temperature and pressure correc-
tion coefficient at various measuring points as well as the maximum deviation value of air flow rate at the inlet caused by
the non-uniform mixing of wld and hot air were calculated and the possible deviation of cold and hot air flow measure-
ments caused by refraining from introducing a welative humidity correction coefficient, analyzed. It has been found that an
accurate measurement of the air flow rate demands a rational introduction of temperature, pressure and relative humidity
correction wefficient. When the air temperature is not higher than 50 “C, the nonrintroduction of a relative humidity cor-
rection coefficient will result in a deviation of 0 ~3% in the air measurement of the Yunnan Province power plant. Key

words: flow rate measurement, temperature, pressure, relative humidity, power plant

= A Study of the Temperature Control of a Heating Furnace Based on an
Intelligent Control Algorithm{ . ]/SUN Feng-cang YUE Kai, JIANG Ze-yi, ZHANG Xinxin(Themal Energy De-

partment, Beijing University of Science and Technology, Beijing, China, Post Code: 100083)// Journal of Engineering for
Thermal Energy &Power. — 2009, 24(3). —337 ~341

In the light of such poblems as a big overshoot and a high oscillation frequency etc. currently existing in the temperature
control of a heating furnace, on the basis of the development of intelligent control theory and by combining the experts
fuzzy and neural network control in the above control theory with PID (Proportional-Integral-Differntial ) contwol, intelli-
gent PID contwl algorithms were designed. In addition, a numerical simulation and experimental verification were per-
formed of those contwl algorithms in question. It has been found that the intelligent PID control algorithm can achieve a
control effectiveness obviously superior to that of the traditional PID contwol algorithm. Among the control algorithms, the
fuzzy self-tuning control algorithm and the immune, fuzzy PID control one are relatively feasible for the temperature control
of heating furnaces. The neural network PID control algorithm has also a great potential for future development and appli-
cations. Key words: heating furnace, PID (proportional, integral and differential ) contwl, fuzzy control expert control

neural network contwol

= Research on Sootblowing Tactics for Coal-fired Utility Boilers|] , ]/0U
Zong-xian, YAN Wei-ping, ZHU Yu-dong (College of Energy Source and Power Engineering, North China University of
Electric Power, Baoding, China, Post Code: 071003)// Journal of Engineering for Thermal Energy & Power. — 2000, 24
(3). —342~346

On the basis of realizing an on-line monitoring of hoiler heating surface pollution and an on-line analysis of entropy gener-
ation, fom the standpoint of securing a safe and stable operation for a boiler and attaining maximum soot blowing benefits,
poposed were the basic principles to be followed when implementing soot blowing tactics. According to these basic princi-
ples and boiler actual operation characteristics, the optimized soot blowing tactics were formulated, and three soot blowing
modes suitable for different heating surfaces, established. Then, the optimized soot blowing tactics were used for the com-
puter-based monitoring system of a coalfired utility boiler to change the original fixed-time soot blowing mode, thus realiz-
ing an optimized soot blowing for various main heating surfaces of the boiler. Key words: utility boiler, optimized soot-

blowing, soot-blowing tactics, pollution monitoring, entropy generation analysis

= An Analysis of Flow Patterns and Directions of a Pulsating Heat Pipe [ , ]/
LI Jing-tao, LI Zhi-hong, HAN Zhen—xing, LIU Shi (Education Ministry Key Laboratory on Power Plant Equipment Condi-
tion Monitoring and Control, North China University of Electric Power, Beijing, China, Post Code: 102206) // Journal of
Engineering for Thermal Energy & Power. — 2009, 24(3). —347 ~351

Through visual tests of three types of pulsating heat pipe with different structures, the flow patterns and directions of the
working medium in the heat pipe were studied. The variation range of the liquid filling rate and heat load was widened by



