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Tab. 1 Characteristics of corn cob chars and its raw material
Wl % W,/ %
Qu oa/MJ * kg™
M A Vv FC C H (0} N S
5.98 1.62 77.47 14.93 14.49 42.41 3.82 43.62 1.83 0.72
250 C 3.00 1.92 72.50 22.58 16.32 46. 88 3.90 41.67 1.92 0.70
500 C 3.70 6.24 18.10 71.96 26.47 70.34 3.25 13.73 2.37 0.37
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g W, m— g E,—
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q 0
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Fig. 1 Heat rate and cumulative heat release of corn
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Tab.2 Maximum heat rates of samples
at different temperatures
@/ 0W g7
T/C
250 C 500 C
35 106 52 58
45 374 146 383
55 513 183 660
65 338 535 1362

cob chars and its raw material at different temperatures
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3 3 500 °C q
Q=g
Tab. 3 Cumulative heat releases of three Qo 500 °C
samples during different periods E 250 °C
t/h 35 C 45 C 55 C 65 C 500 °C
0-12 1.89 3.67 9.16 2.43
YMJ —-yy 0-24 2.62 4.77 14.74 2.10 °
0-48 2.79 4.88 20.09 3.20
0-12 0.81 2.19 2.81 5.98
YMJ - F -250 0-24 1.12 2.55 3.65 7.13
0-48 1.28 2.56 5.56 8.27
23-24
0-12 2.79 14.26  22.52  54.60 °
YMJ - F -500 0-24 5.62 26.67 37.23  77.90
0-48 11.03  45.41 56.34 84.85
2.2
TAM
) Jones 1121-22
(2)
. 2 3 In(q”,.)
. o 1 000/T
Wadso 12 Fig. 2 The relation between In( ¢, ) and
o 1 000/T of three samples and their fitting lines
q/nlax
Qi 250 °C E,
9 max 250 C
q/max ( N )
Eﬂ
o Wadso
250 C QA o
q max ° 4 TAM
3 4 TAM Tab. 4 Low temperature oxidation kinetic
20 (2) In parameters determined by the TAM method
(¢! m) 1 000/T Arrhe— 250 C 500 C
s (E,Q4) - E,/k) * mol ! 66.37 62.52 87.31
2 QAW + g~! 2.15 x 107 2.17 x10° 5.07 x10'°
g 15 x 17 x .07 x
E, QA 4,
2 500 C TAM
250 °C 1 (35 -65 C) TGA.
« 500 C 2

DSC
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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



