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giang ( College of Mechanical and Power Engineering North University of China Taiyuan China Post Code:
030051) LI Yong-mao ( Shanxi Pingshuo Gangue-fired Power Generation Co. Ltd. Shuozhou China Post Code:

036800) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). =76 —80

With a 300 MW CFB boiler unit operating in a combined slag removal mode by adopting roller slag coolers and air—
water slag coolers serving as an example the equivalent enthalpy drop method was used to calculate analyze con—
trast study and case verify the influence of the three bottom slag waste heat recovery versions chosen on the cost-ef—
fectiveness of the unit. It has been found that the lower the heating value of the coal burned the bigger the space for
utilizing the bottom slag waste heat recovered and the more conspicuous the energy-saving effectiveness. When the
optimum bottom slag waste heat recovery version is chosen the heat rate of the unit can reduce by 3.54 kJ/( kW ¢

h) to 8.76 kJ/( kW * h) and lower the standard coal consumed by 0. 133 g/( kW * h) t0 0.329 g/( kW < h) . Af-
ter the unit has been subjected to an optimization and reconstruction the actual operation results are in good agree—
ment with the theoretically analytic results above-mentioned thus offering reference for the waste heat utilization of
other units of the same kind. Key words: circulating fluidized bed low heating value slag cooler equivalent enthal-

py drop thermal cost-effectiveness

= Analysis of the Factors Influencing the Drift of Inhalable
Particles in a Standing Wave Acoustic Field SONG Xiao-tong FAN Feng=xian ( College of Energy
Source and Power Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). —81 -86

With the viscosity—caused entraining force unsteady forces and drifting forces received by the inhalable particle mat—
ters in a standing wave acoustic field being considered in a comprehensive way a kinetic model for particles was es—
tablished and based on the step-variable four-order Runge—Kutta algorithm a program was self prepared to seek so—
lutions. The drifting values of particles in various drifting forces were obtained and contrasted with the test values. To
this end the key drifting force was determined. On this basis the factors influencing the drift of particles were ana—
lyzed. It has been found that the non-symmetrical drifting force is regarded as the factor dominating whether or not
any drift occurs to the inhalable particle matters in the standing wave acoustic field and the influence of the acoustic
radiation pressure is very weak. The drift of the particles causes their movement space to greatly expand the interval

to reduce and the interaction to strengthen thus contributing to the acoustic agglomeration. Whether a particle drifts



* 136 - 2016

or does not is determined by its initial location. At a same initial location the drift will first increase and then de-
crease with an increase of the diameter of the particle and quickly increase with an increase of the intensity of the a—
coustic field. In a certain time duration of the action exerted by the acoustic wave there exists a frequency of the a-
coustic field corresponding to the maximum drift. In the beginning such a frequency value meets the condition that
the non-dimensional relaxation time approximately equals to 1. With an extension of the time duration of the action
exerted by the acoustic wave the frequency value will go down. Key words: standing wave acoustic field inhalable

particle particle kinetics drift influencing factors

= Three-dimensional Numerical Simulation of the Solidiq—
uid Two-phase Flow Field Inside a Centrifugal Pump Installed with Long and Short Blades GUO
Ren-ning XIAO Chun-yan LI Guo-wei ( College of Mechanical Engineering Liaoning Engineering Technology Uni—
versity Fuxin China Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —2016 31( 1) .

-87-92

To analyze the law governing the flow field and flow inside the impeller of a centrifugal pump installed with long and
short blades when conveying a soliddiquid two-phase flow the software Fluent was used to conduct a numerical sim—
ulation of the two—phase flow field inside a centrifugal pump installed with commonly-used blades and one installed
with long and short blades respectively and contrast and analyze the law governing the distribution of the total pres—
sure static pressure and solid phase particle concentration. It has been found that the variation laws of the static
pressure and total pressure are both identical no matter whether in a common centrifugal pump or in a centrifugal
pump installed with long and short blades both existing growth tendency along the out-going flow direction and arri—
ving at their maximum values at the outlet of the impeller. The solid-phase particle concentration in the centrifugal
pump installed with long and short blades is relatively small thus conspicuously enhancing the wear-—resistant per—
formance of the pump. Compared with the common pumps the zone with a high particle concentration in the flow
passage of the impeller of the centrifugal pump installed with long and short blades conspicuously becomes small

thus securing a more smooth and stable operation. The particle distribution in the centrifugal pump installed with
long and short blades is more uniform therefore the flow loss will greatly decrease and the flow state can be better.

Key words: long and short blade centrifugal pump soliddiquid two-phase flow flow field numerical simulation



