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gineering for Thermal Erergy & Power. - 2009, 24(6).-737 ~ 740

On a CFB (Circulating Fluidized Bed) cold-state test rig with a riser section having a net height of 4. 0 meters and an in-
ner diameter of 0. 19 meters, an experimental study has been performed of the radial gas mixing in the following two flow
patterns: i. e. fast bed and pneumatic conveyance. The bed material used in the test was river sand, d,=120 #m and the
real density 0s=2400 kg/ m’. The particle cyclic flow rate (Gs) and fluidized air speed (Ug) can be contwlled indepen-
dently on the test rig. The variation relationship of the pressure gradient between the upper and lower bed layers with the
fluidization air speed can be used to ascertain the zone where a fast fluidization is present. By using a plunger flow model
and with CO; serving as a tracer gas, the radial gas mixing was tested at three air speeds. The tendency of Dr changing
with the particle concentration was obtained in the following two flow patterns, the fast bed and pneumatic conveyance. It
has been found that in the pneumatic conveyance flow pattern, D¥ will decrease with an increase of the particle concentra-
tion while in the fast bed flow pattern, Dr will increase with a particle concentration increase. In conjunction with the ex-
istence status of solid particles in various flow patterns, the different influence of the flow patterns on Dr can be reason-

ably explained. Key words: circulating fluidized bed, gas-solid flow pattern, radial gas mixing

600 MW CFB = Experimental Study of the Two-phase
Flow Pressure Drop Instability in Vertical Parallel Inner Threaded Tubes of a 600 MW Supercritical CFB (Cir-
culating Fluidized Bed)[ . ]/DENG Zhi-an, LUO Yu-shan, CHEN Ting-kuan, et al (National Key Laboratory on

Multi-phase Flow in Power Engineering, Xi" an Jiaotong University, Xi" an, China, Post Code: 710049)// Journal of Engi-
neering for Thermal Energy & Power. — 2009, 24(6). — 741 ~ 745

Under the practical load-variation operating condition of a 600 MW supercritical CFB (Circulating Fluidized Bed) water
wall and with the actually-used ©28.6X 5.8 4-head inner threaded tubes in the water wall serving as an object of study,
experimentally studied was the pressure drop instability of the gas-liquid two-phase flow in vertical parallel tubes of HP
steam-water two—phase flow loops. Determined was the influence of pressure, mass flow speed, inlet superwoling degree
and upstieam compressible volume on the pressure diop pulsation of the above tbes.The research results show that with
an increase of the pressure, the critical heat load at which a pulsation occurs will increase, the limit dryness will gradually
go up, and the system stability will be impwoved. The pulsation period will be first extended and then shortened with the
anplitude of the pulsation being gradually diminished. In the present experiment, when the pressure is greater than 6
MPa, no pressure drop pulsation will occur. With an increase of the mass flow speed, the limit heat load at which a pulsa-
tion occurs will increase while the pulsation period will diminish. The inlet supercooling degree will exercise a monodromy
influence over the density wave pulsation. With an increase of the inlet supercoling degree, the limit heat load will mono-
tonically increase and the change of the limit dryness will exhibit different tendencies. At a relatively low mass flow speed,
with an increase of the supercooling degree, the limit dryness will diminish momotonically. At a relatively high mass flow
speed, with an increase of the supercooling degree, the limit diyness will rise momotonically. The upstream compressible
volume will have a relatively small influence on the limit heat load. With an increase of the gas-filling ratio, the pulsation
period and amplitude will also gradually increase. Key words: supercritical, circulating fluidized bed, low-mass flow
speed, vertical parallel inner threaded tube, gas-liquid wo-phase flow, pressure-drop pulsation

= Study of Gas-liquid Two-phase Vortex Street Characteristics of a
Square Cylinder and a Circular One[ , ]/ZHOU Yun-long, DIAO Cheng-dong, CAO Ru (College of Energy
Source and Mechanical Engineering, Northeast University of Electric Power, Jilin, China, Post Code: 132012)/ /Journal of
Engineering for Thermal Energy & Power. — 2009, 24(6). —746 ~749

When a gas-liquid two-phase fluid in a vertically ascending tube with a rectangular section transversely scours a horizon-
tally arranged ¢ylinders under certain conditions, an alternating vortex shedding phenomenon will occur at the back of the
oylinder. By adopting a tube-wall pressure-difference method to study the vortex shedding characteristics of the above flow
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transversely sweeping across a circular cylinder and a square one, the authors have identified the vortex street shedding
frequency and the variation of Strouhal number. During the test, the Reynolds number ranges fiom 0. 9% 10" to 2.3 10*
and the sectional gas content has a variation range of 0 to 0. 2. The test results indicate that in a certain range of gas con-
tent, the vortex-street shedding frequency and Strouhal mumbers of the two types of cylinders will increase with an increase
of the sectional gas content. The increment gradient of the square cylinder Strouhal number is independent of the Reynolds
number while that of the circular one is susceptible to the influence of the Reynolds number. Key words; gas-liquid two-

phase flow, tube-wall pressure-difference method, square cylinder, circular cylinder, vortex street

Y = Experimental Study and Numerical Simulation
of the Flow Distribution Characteristics of a Gas-solid Two-phase Y-shaped Branch Pipe Network] , |/DUAN
Guang-bin, HU Shou-gen, ZHAO Jun, et al (College of Energy Source and Power Engineering, Shanghai University of Sci-
ence and Technology, Shanghai, China, Post Code: 200093)/ /Journal of Engineering for Thermal Energy & Power. —
2009, 24(6). —750 ~755

By using compressed air as wnveyance power and millet as a transport medium in horizontal Y-shaped branch pipes, the
solid flow distribution characteristics of the above pipes were studied. The test results show that the change of the included
angle between the central axial lines of the branch and main pipes as well as the superficial gas velocity have a relatively
big influence on the solid-phase flow distribution characteristics. In the meantime, by adopting Euler-Lagrange two-phase
flow research method and a discrete phase model (DPM ) for the solid phase, the authors have employed Fluent software to
numerically simulate the gas-solid two-phase flow in the Y-shaped branch pipes having three different included angles.
The simulation results have predicted relatively well the flow pattern of particles at the branch points, the movement tra-
jectory of the particles inside the branch pipes and the distance required for resuming a uniform distribution of the particle
phase flow field. By comparing the numerical simulation results with the test ones of the solid particle mass distribution in
the branch pipes, the authors have found that there exists a relatively small error between the two results. Key words: gas-
solid two-phase flow, Y-shaped branch pipe, flow distribution characteristics, numerical simulation, included angle

= Experimental Study of the Condensation Heat Transfer Perfor-
mance of Flue Gases in a Heating-and-power Cogeneration System| , |/ZHAO Xiling, FU Lin, ZHANG Shi-
gang et al (Building Technology and Science Department, Tsinghua University, Beijing, China, Post Code: 100084 )//
Journal of Engineering for Thermal Energy & Power.—2009, 24(6).— 756 ~ 758

Concerning the problem of the inability to fully recover the waste heat in flue gases, experimentally studied was a flue gas
condensation heat recovery device of an innovative heating-and-power cogeneration system that could fully recover the
waste heat in flue gases. In this connection, the research emphasis was laid on the heat transfer performance of a smooth
tube flue-gas condensing equipment item under the relevant operating condition. The research results indicate that under
the test operating condition, the heat transfer coefficient of the diy type condensing section can be as high as 60 W/ (m*°
K) with that of the condensing section being 90 to 100 W/ (m*°K). The heat transfer coefficient of the cndensing section
is about 1.5 to 1.7 times that of the dry type one. The authors have also worked out a heat transfer criterion-based rela-
tional expression under the operating condition, thus providing an underlying basis for popularizing the design and opera-
tion of the system in question. Key words: heating-and-power wgeneration, flue gas, condensation heat, latent heat, heat

transfer pefomance

= Experimental Study of the Distribution Uniformity of the
Gas-liquid Two-phase Flow in a Parallel Flow Evaporator] , ] /LI Kui-ning, WU Xiao-bo, YIN Ya-ling (College

of Power Engineering, Chongqing University, Chongging, China, Post Code: 400030)// Journal of Engineering for Thermal
Energy &Power. — 2009, 24(6). — 759 ~ 765



