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off-design condition under the mode of “ determining power generation on the basis of heating (cooling) demand”, thus re-
vealing the off-design operating performance of the system under various regulating methods. It has been found that a recu-
peration adjustment can accommodate a relatively wide range of cooling and heating load regulation. Therefore, the micro
gas turbine-based cogeneration system is particularly suitable for the occasion when the cooling and heating load undergoes
a great change while the electric power load in the system is relatively stable. To keep a comparatively high performance of
the systemwhen operating at off-design conditions, in case of an increase of the cooling and heating load, the electric pow-
er regulation should be adopted as a first priority, followed by the recuperation regulation as a second choice and supple-
mentary firing regulation as a last resort. When the cooling and heating load decreases, a reverse regulation order should be
chosen. The research results can well provide useful reference and guidance for the design and operation of micro gas tur-
bine-based CCHP cogeneration systems. Key words: micro gas turbine, cooling, heating and power mgeneration system,

off-design performance

= Experimental Study of Two-phase Flows in a Circulating
Fluidized Bed under a Rotating and Straight Compound Fluidization] , ]/HAO Xiao-wen, (College of Automo-
bile Engineering, Harbin Institute of Technology, Weihai, China, Post Code: 264209), MA Chun-yuan, ZHANG Li-
giang (College of Enewzy Source and Power Engineering, Shandong University, Jinan, China, Post Code: 250061), WANG
Chun-bing (ZHONG-guang Nuclear Engineering Design Co. Lid ., Shenzhen, China, Post Code: 518124)// Journal of Fn-
gineering for Thermal Energy & Power. — 2008, 23(6). — 620 ~ 624

To increase in-tower blending and material concentration represents an approach for raising the flue gas desulfuration effi-
ciency of a circulating fluidized bed. The authors have proposed a rotating and straight compound fluidization mode and
measured gas-solid wo-phase in-tower flow field by using a PDA (Phase Doppler Anemometer) measurement system.Ob-
tained was a law governing the gas-solid two-phase flows in a desulfuration tower before and after axial rotating blades
were installed in a Venturi throat. It has been found that the non-uniform air distribution as characterized by the rotating
and straight compound fluidization mode can help increase the tangential speed in the tower, leading to an in-tower strong
pulsation, good mixing and resulting in a higher in-tower particulate concentration and an increased inner circulation. In
addition, a higher superficial speed can bring about a better comprehensive effectiveress of the compound fluidization . The
experimental results can provide an underlying basis for the structural design and optimization of new techmologies for flue

gas desulfuration. Key words: circulating fluidized bed, compound fluidization, impulsive speed, inner cycle

= Leading Factors and Off-design Operating Characteris-
tics of a Tandem Type Chemical-industry Power Polygeneration System| , |/FENG Jing, NI Wei-dou, LI Zheng
(Themal Erergy Engineering Department, Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engineer-
ing for Thermal Energy &Power. — 2008, 23 (6). —625 ~629

A polygereration system having electric power as one of its main poducts, will, as a result, unavoidably face load variation
poblems during its operation. From the viewpoint of load variations to design a polygeneration system capable of meeting
the requirement of an electric grids the authors have through a detailed simulation analysis, come to emphasize two leading
factors influencing the load variation capacity of a tandem type polygeneration system, namely, designed power-chemical
pwoduction ratio and synthetic unit capacity surplus degree. In the fom of a four-quadrant chart, shown was a relationship
between the system design parameters and system product output on the one hand and the load variation capacity on the
other. In addition, the characteristics of the system in question during a load variation were further analyzed, especially
concerning the case when the fuel gas Hy/CO of the gas turbine increases with a decrease of the electric power load. Key

words: polygeneration system, load variation, methanol synthesis, four-quadrant chart, leading factor

= Experimental Study of Vortex Shedding Character-
istics of a Gas-liquid Two-phase Flow Vertically Sweeping Across a Staggered Tube Bundle! ., |/ZHOU. Yun-
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long, DIAO Cheng-dong, WU Mao-song, et al (College of Energy Source and Mechanical Engineering, Northeast University
of Electric Power, Jilin, China, Post Code: 132012)/ /Journal of Engineering for Themal Energy &Power. — 2008, 23
(6).—630~634

By adopting a method of high-speed video camera shooting, a study has been conducted of the vortex shedding characteris-
tics of a staggered tube bundle, which is swept across by a vertically rising gas-liquid two-phase flow in a ®ectangular
duct.The tube bundle has been arranged in three kinds of rotating square with a pitch ratio of 1. 0, 1.5 and 2.0 respec-
tively. Shown are the whole process of entrainment of surrounding bubbles and the formation of a gas nucleus after a gas
column during a vortex formation and development course. It has been wncluded through a statistics survey of the vortex
shedding cycles that with an increase of the void fraction within the range of the present experiment, the shedding frequen-
cy will gradually increase, leading to a shedding of the vortex, and the Strovha number assumes a gradual decrease.When
the void fraction a=0. 147, the phenomenon of a periodical vortex shedding will eventually disappear. Key words: gas-
liquid two phase flow, vortex shedding, staggered tube bundle

C = Numerical Analysis of the Heat Transfer Intensification in a C Type
Chaotic Structure] ., ]/WANG Yong-ging, DONG Qi-wu (College of Mechanical and Power Enmgineering, East
China University of Science and Technology, Shanghai, China, Post Code: 200237), LIU Min-shan (Henan Povincial Key
Laboratoty on Pwocess Heat Transfer and Enewy Savings, Zhengzhou University, Zhengzhou, Post Code: 450002)/ /Journal
of Engineering for Themal Fnewgy & Power. — 2008, 23(6).— 635 ~ 639

With more and more academics giving priority to and engaging in the research on intensified heat transfer, the new tech-
nology of utilizing a chantic convection to intensify heat transfer has attracted ever increasing atiention. The authors have
conducted a numerical simulation of the fluid flow and heat transfer in a C-type chaotic structure by using CFD (Compu-
tational Fluid Dynamics) software Fluent, and compared the detailed infomation depicting the difference between the
structure in question and ordinary straight structures in respect of fluid flow field distribution, temperature profile and heat
transfer characteristics. Also analyzed were the intensified heat transfer performance and specific features of the C-type
chaotic structure. The analytic results show that the latter enables the fluid to produce a chaotic convection at a relatively
low speed.This fluid state will intersify the turbulence and pertuibation of the fluid, enhance the mixing of flows in the
main flow zone or at places near walls, intensify the heat trandfer in flow passages, and impart a uniform temperature dis-
tribution on flow channel cross section.Moreover, the Nusselt and Poiseuille number G . e. fRe value) for the heat transfer
in a chaotic convection is no longer a constant like that of an ordinary laminar flow, but will increase with an increase of
Reynolds number. Key words: chaotic convection, heat transfer intensification, laminar flow, computational fluid dynamics

(CFD)

= Numerical Simulation of the Heat Exchange Characteristics of
the Flow in a Noncircular Microchannel Heat Sink| , ]/XIAO Chun-mei, CHEN Yong-ping, SHI Ming-heng, et
al (College of Energy Source and Envionment, Southeast University, Nanjing, China, Post Code: 210096 )// Journal of Fn-
gineering for Thermal Erergy & Power. — 2008, 23(6). — 640 ~ 644

Established was a three-dimensional model for a single-phase flow and heat exchange process in a noncircular silicon mi-
cwochannel, and numerically simulated was the heat exchange of flows in a triangular rectangular and trapezoidal mi-
cwochannel respectively. It has been found that cross-sectional averaged Nusselt number attains a maximum value at the in-
let of the channel, and then will dragtically decrease along a fluid flow direction. It tends to be constant when the flow has
been fully developed. Both solid and fluid temperatures grow in an appoximately linear way along the flow direction. The
wall temperatures on the heat exchange surfaces increase only along the flow direction and those along the direction per-
pendicular to the flow, however, basically maintain an equilibrium state. Reynolds number exercises a relatively big influ-
ence on the flow and heat exchange characteristics of the micwchannel. The higher the Reynolds number, the greater the

corresponding Nusselt number. It has been found, through the. analysis and comparison of the themodynamic mst-effective-



