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= Chemical Engineering Power Polygeneration System and Its Inte-
grated Optimization Mechanism| , | LN Ru-mou, JIN Hong-guang, GAO Lin (Research Institute of Engineering
Thermophysics under the Chinese Academy of Sciences, Beijing, China, Post Code: 100080 ) [lournal of Engineering for
Thermal Energy &Power. — 2006, 21 (4).—331 ~337

The theory of system integrated optimization represents a most important scientific issue playing a key role in the develop-
ment of a polygeneration system. In this regard, relevant research has been carried out under the support of a national
major scientific research project. Research results achieved at a substage are described by the authors, ncluding: the ba-
sic concept, intrinsic characteristics and specific features of a chemical engineering power polygeneration system along
with an exposition of the approaches proposed for the study of the system integration principles as well as the optimization
integration means embodying such principles. Moreover, the polygeneration system has been classified into five basic cat-
egories on the basis of the system integration stwctured layers, namely, simple parallel-connected type, synthesized par-
allel-connected type, simple series-connected type, synthesized series-comected type and series and parallel-connected
synthesized type etc. Some specific cases with an analysis of their main characteristics etc. are presented. Key words;
polygeneration system, chemical engineering and power, integrated optimization, basic types

=A Study of the Desulfuration and Denitration on Active Carbon Beds
Provided with Microwave Irradiation] , | /MA Shuang-chen, ZHAO Yi, MA Xiao-ying et al (Environment Col-
lege under the North China Electric Power University, Baoding, China, Post Code: 071003) /] Journal of Engireering for
Thermal Energy &Power. — 2006, 21(4). —338 ~341

A brief description is given of the microwave heating principles and the development of microwave chemistry along with an
overview of microwave-based desulfuration and denitration. By the use of a microwave device and active carbon, a study
of the simulation of flue gas with a simultaneous desulfuration and denitration has been conducted. With the help of this
techmology, 96% of the carbon monoxide and sulfur dioxide can be directly decomposed into envionment-friendly nitro-
gen as well as valuable and recoverable elementary sulfur. Analyzed is the micowave-induced catalytic reduction-based
desulfuration and denitration mechanism, pointing out that the microwave reduces the activation energy of the above-cited
removal eactions. This indicates that the microwave not only promotes the process of reactions with its thermal effect but
also gives full play to its catalytic action. Key words: microwave, desulfuration, denitration, induced catalytic reduc-
tion, active carbon

= An Analysis of the Ash Correlation of Various Factors Influ-
encing the Cost-effectiveness of a Combined Refrigeration, Heat and Power Trigeneration System| , | [ FENG
Xiao-ping (Civil Engineering Depariment of the Jiangnan University, Wuxi, China, Post Code: 214122), ZHANG Bei-
hong (Shanghai Academy of Architectural Science, Shanghai, China, Post Code: 200032), TONG Wei-ding (Sino-Ger-
man Engineering College under the Tongji University, Shanghai, China, Post Code: 200092) /lJoumnal of Engineering for
Thermal Energy &Power. — 2006, 21(4). —342 ~344

Multifarious are the factors influencing the operational efficiency of a combined heat and power cogeneration system. To
identify the major influencing factor and the dominant fsubordinate relationship from among a variety of factors constitute
an important task for the cost-effectiveness analysis of a system. Analyzed are the factors influencing the cost-effectiveness
of a gas turbine based heat and power cogeneration system in Shanghai region by adopting a mathematic model involving
an ash correlation analysis in an ashy color theory. The esults show that according to the current price of natural gas,
electricity purchase and sales price in Shanghai City, one can conclude that among the five factors, namely, gas tuibine
efficiency, investment outlays for gas turbines, price of matural gas, electricity purchase price and sales price, the natural
gas price 1s the most conspicuous factor having a maximum impact on the wst-effectiveness of the gas turbine based heat-
and-power cogeneration system. Key words: Gas turbine, heat and power (refrigeration) cogeneration, cost-effectiveness,
ash correlation analysis correlation degree

= Numerical Simulation of the Impact of Leading-edge Gas-
film Pores on Cooling Effectiveness in Turbine Stator Blades| , | | YANG Fan. ZHENG Hong-tao, LI Zhi-ming
(Power and Nuclear Energy Engineering College under the Harbin Engineering University, Harbin, China, Post Code:
150001 // Journal of Engineering for Thermal Energy & Power. — 2006, 21,(4). — 345 ~ 349
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Through the adoption of a full three-dimensional numerical simulation technology and by use of a k— € dual equation tur-
bulent model and algorithm SIMPLE, a mumerical simulation was conducted of the three-dimensional turbulent flow field
of the film cooled stator-blade cascade at the first stage of a new type of gas turbine. The simulation was accomplished by
solving a three-dimensional viscous compressible Favre-averaged Navier-Stokes equation. Through a change in parameters
of the leading-edge film pores of the gas turbine, the temperature distribution on the outer surface of stator blades and its
cooling-air flow rate have been calculated respectively. The results show that the diameter, quantity and jet flow direction
of leading-edge film pores can very conspicuously impact on the blade surface cooling effectiveness. In view of the above
a new version is proposed for the blade leading-edge film cooling design, providing a valuable guide for relevant engineer-
ing designs. Key words: gas turbine, leading-edge film cooling, numerical simulation, turbine, first stage stator blades

= An Experimental Study of the Heat Transfer Performance of Innova-
tive Micro HeatPipes| ., | /TANG Qiong-hui, XU Jin-liang, LI Yin-hui, et al (Guangzhou Energy Source Research
Institute under the Chinese Academy of Sciences, Guangzhou, China, Post Code: 510640) /] Journal of Engineering for
Thermal Energy &Power. — 2006, 21(4). —350 ~354

An experimental study is conducted of a new type of flat-plate micwo heat pipes featuring a zero-chamfer cuved suiface.
Based on heat resistance, the thermodynamic performance of micro heat pipes is studied under such nditions as different
inclination angles, working media and liquid-filling ratios. To facilitate its analysis the total heat transfer resistance of
the heat pipes is divided into four items: heating heat-transfer resistance, heat-transfer resistance of evaporation sections
heat-trandfer resistance of condensation section and heat-sink heat-transfer resistance. The following conclusions have
been arrived at though tests: the factors that cause the main change in the total heat-transfer resistance of the micro heat
pipes are the heat-transfer resistance of both the condensation section and the evaporation one. Compared with corre-
sponding flat-plate type heat exchangers without wotking media, the main heat-transfer esistance of a test piece becomes
the heat sink one. The heat-transfer resistance in both the evaporation section and the condensation section accounts for a
relatively small proportion. According to different liquid filling ratios and inclination angles, the heat transfer limit of a
mico heat pipe will be caused respectively by local diy burning and a transition from nuclear boiling to film boiling. The
experiments show that this new type of micro heat pipe has bright application prospects, but an in-depth study of its oper-
ating mechanism is still needed. Key words: flat-plate type micro heat pipe, working medium, inclination angle, liquid
filling ratio, electonic cooling

= An Experimental Study of Incrustation Removal and Intensified Heat Trans-
fer by Ultrasonic Techniques] . | /FU Jun-ping, 1I Lu-ping (Energy Source and Power Engineering College under
Changsha University of Science and Technology, Changsha, China, Post Code: 410076), LIU Ze-li, LIQiu-yi (Huayin
Zhuzhou Themal Power Generation Co. Ltd., Zhuzhou, China, Post Code: 412000) // Journal of Engineering for Ther-
mal Energy &Power. — 2006, 21(4). —355~357

An experimental study is conducted of the matching relations between ultrasonic wave power on the one hand and incrus-
tation inhibition and removal on the other as well as of the effect of sonic cavitation-intensity on heat transfer coefficient
when the Reymolds number of fluid in a tube amounts to 5. 11X 10*. The research results show that the ultrasonic waves
attain an incrustation inhibition effect iveness when the ultrasonic wave power is below 200 W and become effective in re-
moving incrustation when the ultrasonic wave power is over 200 W. The incrustation removal effect is in direct proportion
to the magnitude of the ultrasonic wave power. Furthermore, the ultrasonic wave power has an obvious effect on heat
transfer intensification. When the ultrasonic wave power is 300 W, the heat transfer wefficient will be 765 W m’® K,
achieving an optimum heat transfer effect. In addition, a preliminary study is perfomed of the possible impact on incrus-
tation removal effect when a change in ultrasonic-wave propagation direction takes place. Key words: ultrasonic incrusta-
tion removal, cavitation intensity, heat transfer

=A Study of Heat Transfer Performance and Flow-resis-
tance Characteristics of Staggered Tube Bundles Composed of Spirally Fluted Tubes| , | /AN Yue-li, ZHAO
Li, HUANG Xin-yuan(Energy Source and Power Engineering College under the Shandong University, Jinan, China, Post
Code: 250061) // Joumnal of Engineering for Themal Enewy &Power. — 2006, 21(4). —358 ~361

As.a kind of effective intensified heat transfer elements, spirally fluted tubes are widely used., On the basis of experim-



