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el coal PMjo. By using the above algorithm, simulated was the aggregation dynamics process of fly-ash fine particles in a
uniform magnetic field, which have been produced during the combustion of Dongsheng-origin bituminous coal. A com-
parison of the simulation results with the test ones shows a complete correspondence between the two results. The dual-
subregion algorithm features a relatively good applicability. For particle diameters ranging from 0. 23 to 9.318 m, the
aggregation and removal efficiency of the intemediate-sized particles is higher than that of small and large-sized particles.
An enhancement of the following factors, 1.e. magnetic induction intensity of an outer magnetic field, particle total mass
concentration, tesidence time of particles in the magnetic field and gas flow average velocity, can increase the aggregation
and removal efficiency of the particles. After the particles have attained saturation magnetization, the intensification of the
outer magnetic field will have no influence on particle aggregation. When the product of the gas flow average velocity and
the residence time of the particles in the magnetic field is a constant, the aggregation and removal efficiency of the parti-
cles will decrease with an increase of gas flow average velocity. The particle size corresponding to a maximal particle-size-
based removal efficiency of the particles and the particlenumber median diameter will decrease with an increase of the
aggregation-related total removal efficiency. Key words: fuel coal PM o, magnetic aggregation, dual-subregion algo-
rithm, ash removal efficiency

PMio = Capturing of Fuel Coal PMjo in a High Gradient Magnetic Field| , ]/
LU Duan-feng, WU Xin, ZHAO Chang-sui, et al (Education Ministry Key Laboratory on Clean Coal Power Generation
and Combustion Technology under the Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engi-
neering for Thermal Energy &Power. — 2007, 22(3). —280 ~283

According to the high-gradient magnetic separation theory and with the magnetic field, flow field, Brown diffusion and in-
ertia action being taken into account, a model for capturing inhalable particles of fuel coal in a high-gradient magnetic
field has been established along with a calculation of the capturing efficiency of particles. A contrast-based analysis of the
calculation results and the test ones indicates that for the particle diameters ranging from 0. 023 #m t0 9.3 Mm, the calcu-
lated value of the capturing efficiency of particles assumes a basically identical tendency as the test one and for the parti-
cle diameters ranging from 1#m to 9.3 Pm, the calculated value is in relatively good agreement with the test one with the
error being less than 5%. A relatively high particle magnetized intensity, magnetic field intensity and relatively long resi-
dence time can all be favorable to the capture of particles in the magnetic field. The Brown diffusion plays a relatively
strong contributory role in enhancing the efficiency of capturing particles having a diameter of less than 1#m while the in-
ertia action has a weak influence on particle capturing efficiency. The research results indicate that using a high gradient
magnetic field to capture fuel-coal-produced inhalable particles is a valid and feasible approach. Key words: fuel coal
PMio, high gradient magnetic field, numerical simulation

= Application of Hameless Combustion at a Normal Air Tem-
perature for a Coal-fired Boiler Being Converted to Burn Gas [ , | /XING Xian-jun, WANG Bao-yuan, LIN
Qi-zhao (Department of Thermal Science and Energy Source Engineering, China National University of Science and Tech-
nology, Hefei, China, Post Code: 230026)// Journal of Engineering for Themal Erergy &Power. — 2007, 22(3).
—284 ~287

By installing a flameless combustion reactor operating at a normal-air temperature in the furnace of a coal-fired boiler it is
possible to convert a wal-fired boiler into a gas-fired one. Relevant calculation results show that as different fiom the pre-
dominant mnvection heat-exchange mode adopted by other gas-fired boilers, the fumace of the gas-fired boiler under dis-
cussion assumes mainly a radiation heat-exchange mode, thus intensifying in-hoiler heat exchange. The actual measure-
ment results indicate that a boiler thermal efficiency of 92.92% can be attained, over 30% higher than that of the boiler

before, modification and more than 4 % higher. than that of boilers with the same capacity currently available. As the boiler



