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(Zhongye Huatian Engineering Techrology Co. Lid. , Nanjing, China, Post Code: 210018)// Journal of Engineering for
Thermal Energy & Power. — 2009, 24(3). —378 ~381

Through a study of air and pulverized coal wo-phase flow theory, analyzed were the basic characteristics of an air and pul-
verized coal mixing process in a pulverized-coal boiler, featuring the transport of pulverized coal by exhaust gas. From the
standpoint of engineering applications, several basic assumptions were proposed. A method based on kinetic-energy for
measuring pulverized coal concentration was put forward, which has been commonly used in a bin and feeder sys-
tem. Though a statistical analysis of numerous acquired data and by using a method combining relevant mechanism with
regression, a calculation model was obtained and used on a real-time basis in an on-line air and pulverized coal monitoring
system, thus simplifying the related problem description, and guaranteeing the simplification of the mathematical model es-
tablished for air and pulverized coal mixing pwocesses. The forgoing has laid a solid theoretical basis for subsequent re-
search on the measurement of pulverized wal concentration. It has been found that the ratio of the kinetic pressure be-
tween two cases, namely, the kinetic pressure after the mixing of the air and pulverized coal and that of the primary air
(exhaust gas) prior to the above mixing, can represent the magnitude of pulverized wal cncentration in the pipeline. The
method under discussion is applicable for measuring pulverized coal concentration in bin and feeder systems. Key words:
pulverized coal concentration, kinetic energy method, air and pulverized coal mixing, pulverized coal feed by exhaust gas

SO» CaO Knudsen = Knudsen Diffusion of SO, Gas in Microporous CaO
Desulfurizer Particles [ , ]/ SHANG Jianryu, WANG Song-ling, WANG Chun-bo (College of Energy Source and
Power Engireering, North China University of Electric Power, Baoding China, Post Code: 071003)// Joumnal of Engineer-
ing for Thermal Energy &Power. — 2009, 24(3). —382 ~385

Proceeding from the rarified gas effect and by describing the aerodynamic diffusion mechanism of SOz gas molecules in mi-
cwo-scale pores of CaO desulfurizer particles, the authors have revised the effective diffusion coefficient and established
Knudsen diffusion mathematical model, which is based on an aggregate concept. The model was solved mathematically and
simplified by using an error function with a functional relationship being established. A simulation analysis shows that
when SO2 gas molecules through the Knudsen diffusion have penetrated into first-stage and second-stage pores, both the
fractal powsity and relatively large pore porosity can increase the gas resistance to diffuse inwards, thus enhancing the ra-
dial gradient of SO concentration distribution. The research results show that it is feasible to consider only the Knudsen
diffusion and ignore gas-solid chemical reaction and other factors during the analysis of gas diffusion in the Ca) parti-
cles. Key words: desulfuration agent, Ca0, aggregate, Knudsen diffusion, SO2, diffusion model

= Influence of Gas-phase Temperature Fluctuations on the
Release of Nitrogen Compound in the Pyrolysis of Pulverized Coal Particles] , |/ ZHANG Hong-tao, ZHANG
Jian (Engineering Mechanics Department, Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engi-
neering for Thermal Energy & Power — 2009, 24 (3). —386 ~390

In the presence of gas-phase temperature fluctuations, the transient release process of nitrogenous compound resulting from
the pyrolysis of pulverized coal particles was calculated. A functional group (FG-DVC) model was adopted for calculating
the transient release rate of nitrogen compound. It has been found that at various time-averaged gas-phase temperatures,
the release of pulverized-coal particle nitrogen compound (HCN) in a variety of particle diameters is all influenced by the
gas-phase temperature fluctuations. Compared with the case when gas-phase temperature fluctuations have not been taken
into account, the release of pulverized coal particle HCN is quickened by such fluctuations. With an increase of the gas-
phase temperature fluctuation intensity, the quidkening action will be further enhanced. Key words: pulverized coal parti-

cle, nitrogen compound release, gas-phase temperature fluctuation

=A Matrix Analytic Method for the Second Loop Thermodynam-
ic System of a Pressurized Water Reactor-based Nuclear Power Plant] , |/ LIU Qiang, XIN Hong-xiang, CHEN
Ling-hai , (Scheol .of Energy and.Power Engineering, Nanjing Engineering College, Nanjing, China, Post, Code: 211167 ),



© 414 - 2009

YANG Ling (Beijing Energy-Net Distribution Energy Technology Co. Ltd. , Beijing, China, Post Code: 100035 )/ /Journal
of Engineering for Themal Fnegy & Power — 2009, 24 (3). —391 ~394

On the basis of the themal balance equations for heaters at various stages, thiough a strict mathematical deduction, pre-
sented was a constant power equation for the second loop thermodynamic system of a pressurized water reactor-based mi-
clear power plant based on matrixes. The rules for filling out the matrixes were expounded in detail and the physical mean-
ings of various matrixes, pinpointed. The equation in question corsiders in a comprehensive way the structural features of
the second loop thermodynamic system and auxiliary steam and water systems. Under the condition of a constant power
oulput, the equation can be used to obtain at the first attempt the steam consumption rate and the amounts of steam bled
at various stages, demonstrating its strong versatility. Its applications feature a simple, accurate and quick process. The au-
thors have verified the accuracy of the equation through the analysis of a 900 MW power plant calculation case. Key
words: thermal power engineering, thermodynamic system, second loop, matrix method, constant power

CPC = Design and Simulation Analysis of a Novel CPC Heat-pipe Heat
Collector [ , |/ ZHANG Wei-wei, ZHU Yue-zhao, JTAN Jin-zhu, QTAN Qiang (College of Mechanical and Power

Engineering, Nanjing University of Technology, Nanjing, China, Post Code: 210009)// Journal of Engineering for Thermal
Eney & Power — 2009, 24 (3). — 395 ~399

On the basis of the present development status of CPC type heat collectors, a novel one of the same type was designed. In
addition, the light accumulating surface of the collector and the calculation process for the structural design of the receiver
were described along with a heat collection analysis of the heat collector. Matlab modeling-simulation techrology was
adopted for the modeling and dynamic simulation of the collector to predict its operating conditions and a chart showing
the change of the effective output energy, outlet temperature and transient heat collection efficiency of the wllector was
obtained. Through an experimental studys it is verified that the collector can be used for producing steam and refrigerations
especially ammonia absorption type refrigeration, which requires a relatively high standard of heat sources. In the mean-
while, it can also be used for steam-turbine power generation units and solar energy-based sea water demineralization
plants etc. Key words: CPC heat collector, heat pipe, oil for heat conduction, structural design, heat transfer analysis, sim-

ulation

=A Study of the Slagging Characteristics of a Grate Type Solid Waste In-
cinerator] . ]/YU Hai-miao, WANG Gui-ying, CHEN De-zhen, GENG Cui-jie (Themal Fnergy and Environmental
Engineering Research Institute, Tongji University, Shanghai, China, Post Code: 200092)// Journal of Fngineering for
Thermal Energy & Power. - 2009, 24(3). -400 ~404

To gain a better understanding of the slagging characteristics and slag formation mechanism of a grate type solid waste in-
cinerator, the authors have chosen a typical infurace slag chunk for research purposes. Through a X-ray diffraction
(XRD ) phase analysis, as well as a scanning electronic microscope and energy spectrum analysis, the in-furnace slagging
characteristics were studied. In addition, themmochemical equilibrium reaction calculation results were compared with test
ones. It has been found that the presence of eutectic phase with a low melting point formed by calcium compounds result-
ing from reactions among CaO, AL O3/MgO/Zn0 and SiO; etc. constitutes the main cause of ash and slag fomation. Si and
Ca distribution tendencies inside the slag chunk are almost completely identical and Fe is locally enriched while Na and K
play a dominant role in the formation of an initial layer Key words: solid waste incineration, slagging, X-ray diffraction
(XRD) phase analysis, equilibrium calculation, energy spectrum analysis



