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lege of Technology, Harhin, China, Post Code: 150040)// Joumal of Engineering for Thermal Energy & Power. —
2006, 21 3). —259 ~263

A full three-dimensional non-steady numerical simulation method was employed to solve the parameters of the flow field of
a small-sized fan under the condition of a square-wave type total-pressure distortion at the inlet single-distortion zone.
The effect of the total-pressure distortion on the parameters of the flow field of the fan has been analyzed in detail. More-
over, fiom the standpoint of amplitude and fiequency analysis discussed are the phenomena of attenuation of total-pressure
distortion via the fan and the interference between stator blades and moving ones. The calculation and analysis results in-
dicate that the method under discussion can clearly depict the distribution of flow field parameters along the circumferen-
tial direction. The total-pressure distortion at the inlet along the circumferential direction may cause a redistribution of the
inlet parameters, resulting in a marked circumferential lateral-flow at the boundary of high and low pressure areas and
riggering a total-temperature distortion, which took place simultaneously with an attermation via the fan. In addition,
when the distortion degree at the inlet is identical, with an increasing distortion angle, the distortion disturbance and the
interference between stator blades and moving ones will undergo a marked intensification. Key words: non-steady mu-

merical simulation, fan, total-pressure distortion

= Numerical Simulation and Characteristic Analysis of the Flow Fields
in a Petal-shaped Combustion Stabilizer] , ]/ZHAO Lingling, ZHOU Qiang-tai, ZHAO Chang-sui (Power Engi-
neering Department, Southeast University, Nanjing, China, Post Code: 210096)// Joumal of Engineering for Thermal
Enewy &Power. — 2006, 21(3). —264 ~266, 274

A calculation model of three-dimensional (360 ) cuwilinear coordinates and complex curved-surface geometry has been
set up to conduct the numerical simulation of the flow-field of a petal-shaped combustion stabilizer along with a theoretical
analysis of the flow field characteristics and mixing-dilution ones of the stabilizer. The operating principle of the latter’ s
combustion stabilization has been studied. The specific design of the petal-shaped combustion stabilizers has made it pos-

»

sible to lengthen the thermal mixing boundary between “ air” - pulverized-coal”- “ gas-flow” and flue gas return-flow. A-
part fiom a central return-flow zone, a radial return-flow zone has been fomed behind each petal to fuse with the central
return-flow zone. By intwducing a convection mixing of pulverized-coal gas flow with high-temperature flue gas flow, the
heat-mass exchange strength of both flows was enhanced, and the circulation time of the pulverized-wal in the return zone
pwolonged, thus providing a stable heat source for the ignition and burning of pulverized-coal particles. This will be con-
ducive to the ignition and burning-off of the pulverized-coal, especially for low-volatile coal and in case of operation at a
low load. The research results of the authors can provide a theoretical basis for the optimized design of petal-shaped com-
bustion stabilizers. Key words: petal-shaped combustion stabilizer, numerical simulation, stable combustion, flow field

characteristics

= Experimental Study of the Measurement of Inhalable Particle
Diameter by the Use of an Acoustic Entrainment Method] , ]/YAO Gang, ZHAO Bing, YANG Lin-jun, et al
(Education Ministry Key Laboratory of Coal Clean Combustion under the Southeast University, Nanjing, Jiangsu, China,
Post Code: 210096)// Journal of Engineering for Thermal Energy &Power. — 2006, 21(3). —267 ~269

To date, the measurement of a single particle with a diameter of about 1 #m is still a technically intractable problem. A
new approach is proposed for the measurement of micron grade and sub-micron grade single particle size by the use of a-
coustic wave entrainment. This approach makes full use of the dynamic characteristics of the two-dimensional force field
composed of the horizontal vibration and gravity-free sedimentation of a single particle at the pressure node location in a

standing-wave acustic field . Through an analysis the relationship hetween a, fine particle size and the particle vibration in
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the standing-wave awustic field has been derived. By combining experimental measurements with an advanced microscop-
ic high-speed photography technique, the movement trajectory of a single micron-grade particle has been successfully pho-
tographed. Through an analysis of the pictures the required parameters were obtained. By way of seeking a solution the
diameter and slippage factor of a single particle were obtained, avoiding a slippage assumption based on experience in the
calculation process. The experimental and calculation results show that the present experimental platform can be used to
measure micron and sub-micron grade single particle size as well as to observe and record dynamic characteristics. The a-
coustic entrainment method, being supported by a reliable theoretical basis, can serve as a new and feasible method for
the measurement of micwon-grade single particle size. Key words: micron, acoustic wave entrainment, micwscopic pho-

tography, particle size measurement

=Numerical Study of the Flow Field and Particle Separation
Characteristics for a Diffusion Type Cyclone Separator] , | /TAN Xiao-jun, CHEN Li-hua, LI Hong-jian, et al

(Mechanical and Enewgy Engineering College under the Zhejiang University, Hangzhou, Zhejiang, China, Post Code:
310027)// Journal of Engineering for Themal Enegy &Power. — 2006, 21(3). —270 ~274

With respect to a diffusion type cyclone separator in a gas/ solid separation device, a RNG k— & turbulent-flow model
and discrete-phase random trajectory model were adopted respectively to perform a numerical simulation of its inner flow
field and particle separation behavior. The trajectory of particles with different diameters at a constant flow speed was cal-
culated and the impact of various inlet concentrations and flow speeds on the separation efficiency as well as the effect of
a reflector screen on separation efficiency and particle residence time were discussed. The calculation results indicate that
the separator as a whole assumes a double-layer flow structure and features a relatively good symmetry. In general, the
radial speed is lower than the axial and tangential speed with an extremely low flow speed within the reflector screen.
There exists a short-circuit flow at the inlet of exhaust pipes. This kind of separators provides a low separation efficiency
for small particles with a diameter less than 4 #m. The flow speed has a relatively high impact on separation efficiency.
The reflector screen can make small particles stagnate in the separator for a longer time, thus enhancing their chances of
being separated out. Key words: diffusion type cyclone separator,; two-phase flow, particle separation, numerical simu-

lation

= Experimental Study of the Atomization Characteristics of a Liquid-column
Impingement Tower] , ]/WANG Jun, GAO Xiang, GUO Rui-tang, et al (State Key Laboratory on the Clean Uti-
lization of Energy Resources under the Zhejiang University, Hangzhou, Zhejiang, China, Post Code: 310027)// Journal
of Engineering for Themal Fnergy &Power. — 2006, 21(3). —275~278, 282

The atomization effectiveness of a liquid column in a liquid-column impingement tower has a direct influence on the desul-
furization efficiency of a whole system. The main influencing factors include: the type of damper plates, liquid inlet flow
rate, gas velocity and the clearance between the nozles and damper plates. On a simulation test rig of a small-sized liq
uid-column impingement tower, by using particle image velocimetry (PIV) measuring technology, measurements were
taken of the gas-liquid two-phase flow field formed by the liquid wlumn atomization inside a simulation test tower. The
test results show that the above-mentioned structural factors and operational parameters have a significant effect on the size
of liquid droplets in the atomization flow field and their kinematic speed. Moreover, it was found that the liquid droplet
size in the flow field complies with Rosin-Rammler distribution law. Key words; PTV (Particle Image Velocimeiry ) tech-

nology, liquid-column impingement tower, particle size distribution
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