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To understand the formation mechanism of NO y during a combustion process, tests were conducted over the temperature
range of 873-1 673 K by selecting pyridine and pyrrole as nitrogen-containing model compounds. With the combined use
of a Fourier transfom infrared spectrometer (Fi-Ir) and a spectrophotometer the law of HCN and NH3 escape during the
pyrolysis of model compounds was experimentally investigated in an isothemmal continuous-flow reactor. The investigation
results indicate that HCN is the main nitrogen-containing product in the pyrolysis products of model compounds. The con-
version rate of pyridine and pyrrole will increase with a rise in temperature. Under a same temperature the HCN fommation
rate of pyrrole is higher than that of pyridine and the NH3 formation rate of pyrrole is higher than that of pyridine. Key

words: coal combustion, nitrogen, model compound, Fourier transform infrared radiation analyzer

= The Impact of CaO Additive on Mercury Distribution in Flue Gases
[ s ]/ WANG Quan-hai, QIU Jian-rong, YANG Jian-feng et al (National Key Laboratory of Coal Combustion under
the Huazhong University of Science &Technology, Wuhan, China, Post Code: 430074) //Journal of Engineering for
Thermal Energy &Power. — 2004, 19(3). — 249 ~251.
Under the condition of one atmospheric pressure and within a temperature range of 273. 15-1 273. 15 K the impact of Ca0
and HCI formed during a combustion process on the morphology and distribution of trace element mercury was investigated
through the use of an analytical method based on chemical thermodynamic-equilibrium. The results of the analysis indi-
cate that elemental mercury is the main fom of the mercuty in the maximum temperature zone of coal combustion. With
the reduction of temperature in flue gases the elemental mercury will undergo a chemical reaction, resulting in the forma-
tion of a bivalent mercury compound, which mainly assumes the form of HgCl,(g). The mesults being forecast also show
that an increase in chlorine elements can lead to an inceased evaporation and emission of the mercuty element. On the
other hand, CaO (s) does not exercise a great influence on the behavior characteristics of mercuty in the flue gases. There
exists a relatively great difference between the results of chemical themodynamic-equilibrium analysis and those of experi-
ments. In spite of this, a comparison of the two sets of results still allows one to conclude that the CaO (s) has influenced
the distribution characteristics of mercury element in the flue gases. This has been brought about mainly through a de-
crease in ash-particle surface area and/or a change in fly ash mineralogical and morphological features. Key words;
coal, mercury, CaO, morphology

= Experimental Study of Coal Partial Gasification in a Fluidized Bed [ , ]/
7ZHOU Hong-cang, JIN Bao-sheng, ZHONG Zhao-ping, et al (Education Ministry Key Laboratory of Clean Coal Power
Generation and Combustion Technology under the Southeastern University, Nanjing, China, Post Code: 210096) / /Jour-
nal of Engineering for Thermal Energy &Power. — 2004, 19(3). — 252 ~255
On a small-sized coal partial-gasification test facility for a fluidized bed gasification tests of three kinds of coal were car-
ried out under different operating conditions (namely, different coal feed rate, fluidized air flow rate and steam feed rate)
with air and steam serving as gasifying agents. The results of the test show that the bed temperature decreases with an in-
crease in coal feed rate and steam flow rate and also with a decrease in fluidized air flow rate. Within a certain range the
CO content in gas will increase with an increase in coal feed rate, fluidized air flow rate and steam flow rate and also with
a decrease in gasification degree. H2 content in the gas will decrease with an increase in coal feed rate and gasification
degree and also with a reduction in fluidized air flow rate and steam flow rate. CH4 content will increase with an increase
in coal feed rate, and will decrease with an increase in fluidized air flow rate, steam flow rate and gasification degree.
Moreover; with a higher gasification degree the heating value of the generated gas will decrease. Key words: fluidized
bed, coal partial gasification, experimental study

= A Study of the Temperature Profile Resulting from the Mixed
Combustion of Petroleum Coke and Coal in a Circulating Fluidized Bed | , |/ WANG Wen—xuan, ZHANG
Shou-yu, YUE Guang—xi (Department of Thermal Energy Engineering, Tsinghua University, Beijing, China, Post Code:
100084), ZHAQ Changrsui, (Research Institute, of Thermal, Erergy, Engineering under the Southeastern University, -Nan-



© 324 - 2004

jing, China, Post Code: 210096) //Journal of Engineering for Themal Energy &Power. — 2004, 19(3). —256~
259

As a byproduct of crude refining process petroleum coke features a low ash content, moderate volatility and a high heating
value. It contains a sizable quantity of metallic elements, such as vanadium and nickel as well as sulfur and nitrogen.
During the combustion of petroleum coke these elements can cause in-boiler corrosion and fouling. After a technical study
it is found that the mixed combustion of petroleum wke and coal in a circulating fluidized bed represents an effective and
environmentfriendly approach for the utilization of and heat recovery from the petroleum wke. To verify the above fact a
study concerning the temperature profile obtained in the course of mixed wmbustion of petroleum coke and wal was per-
formed on a circulating fluidized bed hot-state test rig with a heat input of 0. 5 MW. The impact of various factors and pa-
rameters on the temperature profile in a boiler furnace was investigated. They include the different blending ratios of
petoleum wke and coal, different hoiler operating parameters, such as primary-air flow rate, excess air factor, Ca/S ra-
tio and wal feed rate, etc. Key words; circulating fluidized bed, petwleum coke, coal, combustion of blended fuels,

temperature profile

= Resistance Characteristics of Coal-water Paste in a Pipe at the Laminar
Flow and Transition Zones [ , ]/ LU ping (College of Power Engineering under the Nanjing Nomal University,
Nanjing, China, Post Code: 210042), ZHANG Ming-yao (Research Institute of Themal Fneigy Engineering under the
Southeastern University, Nanjing, China, Post Code; 210096) // Journal of Engineering for Thermal Energy & Power.
— 2004, 19(). — 260 ~264
Based on the analysis of slip flow mechanism in a non-Newtonian fluid pipe the authors have come up with a method for
detemining the resistance losses of coal water paste through the calculation of a generalized Reynolds number Reg for the
in-pipe flow of coal water paste. The results of an analysis indicate that the generalized Reynolds number is suitable not
only for non-Newtonian fluid flow with slip being present in a pipe, but also suited for non-Newtonian and Newtonian flu-
id flow without a slip. Test results show that the critical Reynolds number of the steady flow of coal water paste in the
pipe is approximately 2100. The fomula for calculating resistance factors for laminar flow zones with the use of a general-
ized Reynolds number is similar to the simplified form for Newtonian fluid, namely, A=64/Reg. The resistance loss at a
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transition zone can approximately satisfy Blasius equation, namely, A=10.316Reg . Key words: coal-water paste,

generalized Reynolds number, resistance characteristics, slip phenomena

= Analysis of the Kinetic Energy Fluctuations of Magnetic Field-suppressed
Natural Convection [ . |/ ZHAO Liang-ju (Power Engineering Institute under the Chongging University,
Chongqing, China, Post Code: 400044), Daniel Henty, Hamda Benhadid (Laboratoire de Mecanique des Fluides et de
Acoustique; Ecwle Central de Lyon, France) //Journal of Engineering for Themal Energy &Power. — 2004, 19(3).
— 265 ~269
Bridgman method is often used for the fabrication of high-performance single ciystals. During the melting of crystals the
natural convection caused by a demsity difference will lead to a lowering of ciystal quality. Through the use of an external-
ly added magnetic field the natural convection was suppressed. By employing a spectral element method a numerical sim-
ulation was performed of the three-dimensional non-steady-state natural convection of a gallium melt. As a result, ob-
tained was (when Pr = 0.019) a time-dependent variation of pulsating kinetic energy fluctuations caused by pulsating
kinetic energy in the absence of an externally added magnetic field, transverse and longitudinal magnetic fields as well as
by the convection, viscous dissipation and floating force action. Meanwhile, the various components representing energy
fluctuations caused by the convection, which plays a major wle in pulsation kinetic energy variation, undergo a further
analysis. The convection is a key factor leading to fluctuations of pulsation kinetic energy, while the horizontal speed gra-
dient constitutes a main constituent part of the convection item. Key words; magnetic field, natural convection, spectral

finite element simulation, pulsating kinetic energy fluctuations



