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temperature air entering a combustion furnace and its flow speed is in no way related to the opening degree of the forced
draft fan, but they will increase with an increase in the opening degree of the fume exhaust fan. Key words: high-tem-

perature air generator; cold-state experiment, biomass energy, high-temperature air gasification

= The Influence of Pore Structure on the Desulfurization Performance of
Limestone [ ., ]/ LIU Xian-zhou, ZHAO Chang-sui, QIAN Xiao-dong, et al (Shandong Pwvincial Consulting Insti-
tution of Electric Power Engineering, Shandong [udian Envionmental Protection Co., Jinan, China, Post Code;
250100) // Journal of Engineering for Themal Energy & Power. — 2004, 19(1). —77 ~80
After undergoing flashing and expansion on a solid-particle pore diameter expansion device limestone particles were inves-
tigated for their desulfurization perfomance on a gas-flow reactor. The results of the investigation indicate that after ex-
pansion of the limestone pore diameter there was a relatively great improvement of the transport properties of reaction gases
due to an enhancement in the cross-linking quality among the pores, thus decreasing the influence of sintering in the py-
rolysis process. As a result, the desulfurization activity in the pore inner surface has increased. Hence, under identical
test conditions after the expansion of the pore diameter there will be a significant increase in the desulfurization efficiency

of the limestone. Key words: flashing, limestone, hole structure, desulfurization

= A Variable-frequency Drive Control System of a Circulating
Water Pump for Allowing a Steam Turbine Unit to Operate at an Optimum Vacuum | , |/ ZHANG Cheng-
hui, CHENG Jin, XTA Dongwei (Institute of Control Science & Engineering under the Shandong University, Jinan,
China, Post Code: 250061 ) // Journal of Engineering for Themal Energy &Power. — 2004, 19(1). —81~84
Currently, thermal power plants adopt in most cases a throttle-governing mode for regulating the flow rate of circulating
water. Such a regulating method suffers from poor control effectiveness and is incapable of ensuring that a steam con-
denser operates at a most favorable vacuum. Morwover, it also results in a high power consumption of circulating water
pumps. In view of the above, the authors have developed a variable-frequency speed-governing system, using a pro-
granmable logic cntwoller (PLC) to design a rational control logic. This makes it possible to realize a stable start-up,
shutdown and the switching-over of the circulating water pumps, thus providing a steam turbine unit with an optimum vac-
uum for its economic operation. The economic operating modes of the steam turbine unit are analyzed and a method for
calculating optimum vacuum values is given along with a detailed description of the system control theory, hardware con-
figuration and PLC progran design. Furthemore, some fruitful application results are presented. Key words: thermal
power plant, optimum vacuum, programmable logic controller, variable frequency governing, proportional-integral-differ-

ential control

= Genetic Algorithm-based Integrated Optimization of a
Combustion Process for a Coal-fired Utility Boiler [ , ]/ SUN Qiao-ling, SHEN Jiong, I1I Yi-guo (Power Engi-
neering Department, Southeastern University, Nanjing, China, Post Code: 210096) // Joumnal of Engineering for Ther-
mal Energy &Power. — 2004, 19(1). —85~88
Concerning the combustion efficiency and pollutant emissions of utility boilers a concept is proposed concerning the inte-
grated optimization of a combustion process. In combination with a genetic algorithm and the techniques of an artificial
neural network an investigation was performed of the method of integrated optimization for a combustion process. The re-
sults of a simulation indicate that the system of optimized combustion control proposed by the authors can lead not only to
sizable energy savings but also to a decrease in nitrogen oxide emissions by flue gases, contributing to a reduction in envi-
ronmental pollution. Because of the foregoing the proposed system has a great potential for engineering applications. Key

words: utility boiler; integrated optimization of combustion, BP neural network, genetic algorithm

= Exploratory Study of a Madification Scheme Incorporating
Intercooling and. Regeneration for a Simple-cycle Marine Gas turbine [ . , , ]/ XIAO Dong-mingg WEN Xue-you
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(Harbin No. 703 Research Institute, Haibin, China, Post Code: 150036), ZENG Xi (Military Representative Office of
the Chinese People’ s Liberation Amy Stationed at Jiangnan Shipyard, Shanghai, China, Post Code: 200011), YANG
Nai-mu (Thermal Power Plant of Jilin Petoleum Group Co. Lid., Songyuan, Jilin Province, China, Post Code:
138000) //Journal of Engineering for Themal Enewgy &Power. — 2004, 19(1). —89~92

The adoption of intercooling and regeneration technology represents a major development tendency for a new generation of
marine main propulsion plants. On the basis of a simple-cycle marine gas turbine (called MGT for short) several prob-
lems involved in its upgrading to a MGT with intercooling and regeneration were discussed. A steady-state mathematical
model and an optimization mathematical one were set up. Work assignments concerning parameter optimization, modifica-
tion scheme justification and demorstration were carried out along with the calculation of off-design operating conditions.

Key words:; gas turbine, intercooling, regeneration, optimization, off-design operating conditions

PLC = Programmable Logic Control-based Automation of a Load
Management System for the Power Plant of an Isolated Network[ , ]/ JIN Wei-wu, WU Hao-shan (Wuxi Di-
vision of Harbin No. 703 Research Institute, Wuxi, China, Post Code: 214151), CHEN Cai-wang (Taxinan Electric
Pawer Co. of Tarim Oil Field Sub-Company under the Xinjiang Zepu Petwleum Base, Zepu, Xinjiang, China, Post
Code: 844800) //Journal of Fngineering for Thermal Energy &Power. — 2004, 19(1). —93~9%

In connection with the engineering design of the gas tuibine power plant of an isolated network a process of programmable
logic control-based automation is expounded of the load management system for a power plant. It can be shown that such
an approach of automation process features a simple construction, operational safety and eliability as well as ease of oper-
ation and revision in addition to the attainment of a high performance-price ratio. It is fully suited to the characteristic
features of power plant operation in an isolated network. Key words: isolated network, programmable logic controller,

load management system, low-frequency load reduction, rotation margin

= Hot-state Hydrodynamic Adjustment Method for a Vertical Wa-
ter-wall Once-through Boiler [ , ]/ ZHANG Zhi-zheng (Energy Engineering Depariment, Changchun Engineering
Instiute, Changchun, China, Post Code: 130012), ZHOU Yun-long (Power Engineering Department, Northeast Elec-
tric Power Institute, Jilin, China, Post Code: 132012) // Journal of Engineering for Thermal Energy &Power. — 2004,
19(1). —95 ~97, 100
In the light of actual on-site conditions and on the basis of the assimilation of a huge amount of relevant technical litera-
ture the authors have come up with a new hot-state hydrodynamic adjustment method for vertical water-wall once-through
boilers. The recommended method can eliminate the defects specific to a cold-state hydrodynamic adjustment method.
Furthermore, with the use of a mathematical model of the hot adjustment method it is possible to directly solve for the
opening degree of each throttle valve, thus ralizing the hydrodynamic adjusiment at ore stroke. A hydrodynamic adjust-
ment progran has been prepared for SG-1025-2UP type once-through boilers with relevant calculations being performed,
thus verifying the rationality of the adjustment pogram. Key words: once-through boiler, hydwdynamics, adjustment

670t/ h =The Use of a Splitbody Heat-pipe Warm-air Heater on a 670 t/'h
Boiler [ , ]/ MA Yufeng, YI Xiao-tian, PAN Guang-chun, et al (Shengli Power Plant, Dongying, China, Post
Code: 257087) //Journal of Fngineering for Thermal Energy & Power. — 2004, 19(1). —98 ~ 100
To cope with the excessive rise in exhaust gas temperature after the modification of the air heater of a 670 t/h boiler in-
stalled at Shengli Power Plant, it is decided to implement a technical scheme of adding a split-body heat-pipe warm-air
heater. When the heater was put into operation the air temperature at the inlet of the air heater would increase, thus pro-
tecting the latter from low-temperature corwsion and also reducing ash fouling. Mearwhile, the aim of lowering the ex-
haust gas temperature has also been attained. Key words: boiler, split-body heat pipe, air heater, low-temperature cor-

rosion, exhaust gas temperature, waste heat utilization



