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west Polytechnic University, Xi’ an, China, Post Code: 710072), JIA Hai-tao, (CSIC Harbin No. 703 Research Imstitute,
Harbin, China, Post Code: 150036) // Journal of Engineering for Thermal Enegy &Power. — 2009, 24(4). —519 ~522

In the light of the meshing characteristics of herringbone gears, established was a model for load-bearing contact analysis
of such gears. First, a finite element method was used to calculate and obtain flexibility coefficients at various grid nodes
on the working tooth surface and also the flexibility coefficients thiough an interpolation at all the long-axis discrete points
on the transient contact ellipse during the gear engagement period. On the basis of the gear engagement at various contact
locations, a normal flexibility matrix was constituted at the contact points on the tooth surface . Moreover, through a super-
imposition, a tooth surface normal flexibility matrix of the gear pair was obtained. By taking account of the influence of
shaft deformation on the tooth surface flexibility matrix, the additional matrix produced by the shaft deformation was added
to the tooth surface nomal flexibility matrix to obtain a flexibility matrix of the gear system. Then, based on the gear tooth
deformation and displacement coordination equation, the force equilibrium conditions and non-insertion conditions were in-
troduced to establish a mathematical programming model for the contact problem of herringbone gears. Finally, with a pair
of herringhone gears under test serving as an example, through a comparison of load-bearing transmission errors (the mea-
sured amplitude and theoretical one are 0.451 669 and 0.439 radial second respectively, the difference between the two is
very small), the crrectness of the established model was verified . Key words: herringbone gear, load-bearing contact,
nomal flexibility matrix, pogramming

=Numerical Simulation of the Influence of Pressure on the Coal Gasi-
fication in a Spouted Fluidized Bed] , ]/ DENG Zhong-yi, XTAO Rui, JIN Bao-sheng, SONG Qi-lei (Energy
Source Research Institute, Southeast University, Nanjing, China, Post Code: 210096) // Journal of Engineering for Ther-
mal Energy &Power. — 2009, 24(4). —523 ~528

With the aid of a CFD (Computational Fluid Dynamics) software platform, established for the first time was a three-di-
mensional gasification dynamic model for a spouted fluidized bed. The model included the following sub-models: those for
gas-solid flow, coal volatile precipitation and coke gasification reaction, as well as a homogeneous reaction sub-model be-
tween gas phases.The model was mainly used to investigate the influence of the change of operating pressure on coal gasi-
fication. When the pressure is 0. 1 MPa, the mole fractions of carbon monoxide, hydiogen and methane are 8. 75 %
10. 5% and 3% respectively. When the pressure is 0.3 MPa, the mole fractions of the above items are 11.2%, 12.81%
and 4. 27 %} respectively. The quality of coal gas was improved significantly after being pressurized. Finally, the simulation
calculated results were verified by test ones. Key words: CFD (Computational Fluid Dynamics ) model; wal gasification,
pressurized spouted fluidized bed, numerical simulation

CFBC = Mixed Combustion Experiment of Vanadium-enriched
Stone Coal and Biomass on a CFBC (Grculating Fluidized Bed Combustion) Test Rig] , ]/ FAN Xiaoxu
(Energy Source Research Ingtitute, Shandong Provincial A cademy of Sciences, Jinan, China, Post Code: 250014), NA
Yong-jie, LU Qing-gang (Research Institute of Engineering Themophysics, Chinese Academy of Sciences, Beijing, China,
Post Code: 100190), WANG Zhou-ming (Shandong Provincial Development and Investment Co. Iid., Jinan, China, Post
Code: 250014) //Journal of Fngineering for Thermal Energy & Power. — 2009, 24(4). —529 ~532

In the light of the specific features of vanadium-enriched stone coal and by utilizing a laboratory-scale CFB (circulating
fluidized bed) combustion plant, a mixed combustion experiment was carried out for the stone coal in question and
biomass. It was aimed at the comprehensive utilization of resources through vanadium enrichment and heat recovery. The
test results show that the stone coal under test is easy to ignite, maintains a steady combustion and displays good burn-out
characteristics. This is also the case even when the stone coal is fired with biomass in a mixed combustion. After combus-

tion, the majority of vanadium in the stone mal was transformed to V205 and became enriched in ash and slag. The  stone
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coal particle diameter and combustion temperature exercise no remarkable influence on the migration characteristics of
vanadium. By adding limestone to the furnace, a desulfurization can be effected. When Ca/S mole fraction equals 3, the
concentration of SO emissions in the flue gas will be lower than the national standard. Key words. vanadium-enriched

stone coal; circulating fluidized bed; biomass; mixed combustion; vanadium migration

= Study of Combustion Characteristics of Dried Sewage Sludge] ., |/ JI Peng,
HAN Xiangxin, JJIANG Xiu-min (Themal Fnergy Research Institute, College of Mechanical and Power Engineering,
Shanghai Jiaotong University , Shanghai, China, Post Code: 200240)// Joumal of Engineering for Thermal Enegy & Pow-
er.— 2009, 24 (4).—533 ~538

By using Geman LEITZ- ITA type themal microscope and TGA-7 type themogravimetric analyzer of American PE Com-
pany, studied was the combustion characteristics of dried sewage sludge produced by a sludge diyer in Shanghai Shidongk-
ou Sewvage Water Treatment Plant. The research results indicate that the sludge is a kind of fuel with a high ash cntent
and high volatile matter; featuring a low fixed-carbon content and a low heating value. It has such combustion characteris-
tics as easy to ignite, a low ignition temperature, homogeneous ignition as a kind of ignition mode and with volatile content
predominating the combustion substance etc. The burn-out index and comprehensive combustion characteristic index of the
dludge were calculated. By using Coasts index integration method, obtained were the combustion kinetic characteristic pa-
rameters of the sludge. The research results can serve as accumulated fundamental test data for the resource-oriented uti-
lization of sludge from municipal engineering projects and for the operating condition adjustment of sludge incineration de-
vices in Shidongkou Sewage Water Treatment Plant. Key words: sludge, combustion characteristicss thermodynamic analy-

sis, combustion kinetics



