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= A Numerical Study of the Orientation of Columnar Particles in
Their Circulating Fluidization Process] , ]/ CAI Jie, WU Xuan, YUAN Zhu-lin (Education Ministry Key Laborato-

ry on Clean Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China, Post Code:
210096)/ /Journal of Engineering for Thermal Energy & Power. — 2007, 22(6).—625 ~629

The circulating fluidization of columnar particles has extremely wide applications in industrial production. Orientation rep-
resents a major characteristic of columnar particles. The movement posture of lumnar particles exercises a very important
influence on circulating fluidization. Depending on the actual structure and operating parameters of a cold-state circulating
fluidized bed, a simulation was peiffored of a gas-solid wo-phase flow field in the bed by using a numerical simulation
method along with the study and exposition of some characteristics of the movement posture of columnar particles. In most
cases, the columnar particles move in the flow field with an upright posture. The wind speed of a flow field and bed height
have a certain influence on the orientation of the columnar particles but the length-diameter ratio and density of the latter
have no obvious influence on the orientation of the particles in question. Key words: columnar particle, circulating flu-

idization, orientation, numerical simulation, attitude angle

=A Study of the Specific Features of Postponed Air-distribution Mode in a
Travelling Grate Stoker[ , ]/ JI Junjie, LUO Yong-hao, CHANG Bing, et al (Thermal Fneigy Engineering Re-
search Institute, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240)// Journal of Engineering for Thermal
Energy &Power. — 2007, 22(6). — 630 ~ 633

By using gas chromatography a study was conducted of the law governing the distribution of various gas constituents along
the length of a chain at the lower coal-layer surface of a 6.5 t/h travelling grate stoker. The study has been performed un-
der the following three different air distribution modes, i. e. at-the-earliest-possible-time, uniform and postponed . The re-
sults of the study show that both the first and third air distribution mode can lead to a relatively low oxygen-content level
as a whole relative to that of the uniform air distribution mode. However, the postponed air distribution mode can promote
the combustion of coke in the middle and later stages of coal combustion and release in a concentrated manner a great
quantity of CO and CO 2. Under the postponed air distribution mode, the solid-state carbon has been converted to a maxi-
mum amount of gas-state carbon (CHy, CO, CO2); indicating the highest burn-out rate of the coal layer. A numerical sim-
ulation of in-furnace gas-phase combustion further shows that the postponed air distribution mode is also favorable to the
fomation of a flame vortex at the lower portion of a front arch on a new type of double-herringbone furnace arch, which di-
rectly sweeps the newly-fed al, thereby guaranteeing and accelerating its ignition and combustion. Key words: travelling
grate stoker, combustion, air distribution mode, double herringbone type fumace arch

= Calculation of the Convection Heat Transfer in a Marine Supercharged
Boiler Furnacd ., |/ZHANG Yong (Boiler Design Department, CSIC No. 703 Research Institute, Harbin, China,
Post Code: 150036)// Journal of Engineering for Thermal Energy & Power. — 2007, 22(6).—634 ~637

The furnace heat transfer calculation of normal pressure combustion boilers has long been mastered by boiler designers, in
which the convection heat transfer can be virtually ignored. Due to an increase of combustion pressure in supercharged
boilers, the convection heat transfer has been intensified and the neglect of convection heat transfer will directly influence
the accuracy of the furnace thermodynamic calculation. The furnace characteristic parameters of supercharged boilers are
compared with those of normal-pressure combustion ones along with an analysis of the supercharged boiler test data of the
fomer Soviet Union. The influencing factors on furnace nvection heat transfer in a supercharged hoiler have been pin-
pointed. The author has proposed that the furnace heat transfer calculation of a supercharged boiler should be divided into
aradiation and convection one. A calculation formula applicable for furnace convection heat transfer in a supercharged
boilerwas given and a specific case calculation and analysis has been conducted. The calculation results approximate to
those obtained from the tests of the supercharged boiler of the fomer Soviet Union. The foregoing can provide a definite
theoretical and practical guidance for improving the furnace thermodynamic calculation of supercharged hoilers. Key

words; superchamed hoiler, furnace, convection heat - transfer calculation



