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Fig. 9 Surface filming conditions for blade located
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studied by experimentally investigating combustion characteristics of 13 blended coals optimized by using the expert
system of multivariate optimization in a drop tube furnace. The effects of coal fineness R90 excess air ratio and wall
temperature in ignition temperature ignition distance and combustion emissions are reported in detail in this paper.
Results show none of 13 optimized coal blends has appreciable slag indicating this multivariate optimization technol-
ogy has successfully improved the slagging characteristics of coal via effective and optimized blending. Key words:

power coal blending drop tube furnace combustion properties

= An Experimental and Computational Study of Spray Combustion in
Swirling Flows LIU Zhen—ian ZHU Min LI Shao-shuai ( Key Laboratory for Thermal science and Power
Engineering of Ministry of Education /Department of Thermal Engineering Tsinghua University Beijing China Post

Code: 100084) // Journal of Engineering for Thermal Energy & Power. —2016 31(2) . —245 -251

In the energy and power systems swirl-stabilized spray combustion is a common combustion strategy. How to further
improve the combustion efficiency and reduce emissions is the core interest of basic research and technology devel-
opment. In this article we used both experiments and numerical simulations to analyze the influence of swirl on flow
field structure droplet evaporation and combustion characteristics. The structure of cyclone flow field can be divided
into three parts: the central recirculation zone and two kinds of helical vortex which structure is affected by swirl
number. With the increase of swirl number the inner vortex becomes stronger while the outer vortex becomes wea—
ker. With the help of swirl the oil droplets spread outward evaporate more quickly and mix with air more efficient—
ly leading to higher fuel concentration in upstream and higher combustion efficiency. With the increase of Reynolds
number the central recirculation zone increases gradually and the length of flame becomes shorter. Key words: swirl—

stabilized spray combustion swirl number central recirculation zone helical vortex numerical simulation

= Study on the Film Forming Characteristics of Single Row Jet
Holes on the Leading Edge of Wind Turbine Blade YU Jing-mei LIU Pan-pan MENG Fan-dan( Liaon-
ing Technology University Mechanical Engineering Fuxin Liaoning China Post Code: 123000) CHEN Cheng
( Yanshan Lake Power Generation Co. Ltd Chaoyang China post code: 122000) // Journal of Engineering for

Thermal Energy & Power. —2016 31(2). —252 -258
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For the icing problems on the leading edge of large—scale vertical axis wind turbine blade airfoil under cold weather
conditions this paper put forward a new solution —gas film heating method. With film holes created on the leading
edge of wind turbine blade airfoil three dimensional static blade was studied numerically and the filming conditions
were scrutinized to determine hole diameter and pitch size. The unsteady state numerical simulations under varying
conditions were also performed to analyze the three-dimensional wind turbine aerodynamic characteristics determine
the optimum operating conditions and also observe the corresponding filming. Finally a scaled-down prototype was
used for experimental test and analysis and the experimental results are compared to the numerical simulation re—
sults. It is found that the trend of the average torque with respect to the tip speed ratio is consistent. These results in—
dicate that the openings in airfoil not only can play a positive role in controlling ice but also have negligible effect
in the aerodynamic performance of wind turbine blade if they are created appropriately. Key words: wind turbine

blade gas film heating aerodynamic characteristics wind energy utilization rate

= Low Temperature Exothermal Oxidation and Isother—
mal Calorimetric Analysis of Kinetic Characteristics of Corn Cob Chars FAN Peng-hui FAN Shuang
SHENG Chang-dong ( School of energy and Environment Southeast University Jiangsu Provincial Key Laboratory of
Solar Science and Technology Nanjing Jiangsu China Post Code: 210096) // Journal of Engineering for Thermal

Energy & Power. —2016 31(2) . —259 -263

To address the self-heating and low temperature oxidation problems in biomass chars experimental studies on corn
cob chars (250 °C and 500 °C) and its raw material were carried out under temperatures close to room temperature
(35 -65 °C) based on isothermal calorimetric analysis and low temperature exothermal oxidation and kinetic char—
acteristics of these samples were presented in this paper. Results show that these three samples under different tem—
peratures have similar trend of heat rate variation and similar effect of reaction temperature that is the maximum
rate of heat release and the cumulative heat for a same duration increase significantly as reaction temperature increa—
ses. It is shown in the kinetic analysis that the baking char ( namely 250 °C char) has nearly same activation energy
as the raw sample but the self-heating tendency decreases because of the lower pre-exponential factor. However the
char prepared at 500 “C has higher activation energy and stronger propensity of self-heating or spontaneous combus—
tion due to the fact that the exothermal reaction is sensitive to temperature. Key words: corn cob char low-tempera—

ture oxidation heat release characteristics kinetic parameters isothermal calorimetric analysis



