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Tab. 1 Test results of the basic constituents of 800 °C
cotton stalk ( compared with those in other regions)
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Tab. 2 Test results of the ash formation from cotton stalk

/C /g /g /%
400 29.518 1.576 5.3391
600 30.721 1.444 4.7004
B 1 A%4F TG - DTG # £,
800 25.893 1.157 4.4684
Fig. 1 TG — DTG curves of cotton stalk
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Tab.3 XRF test data of the ash sample (%)
K,0 ¢l NayO Ca0 Fe,0, ALO, MgO P05 S0, SO; S0  Ti0, MnO A
400 °C 36.34 1.18 3.41 25.99 1.16 2.09 9.71 5.84 7.44 6.02 0.5 0.13 0.06 0.41
600 C 33.99 1.02 3.54 29.3 1.18 1.7 11.62 5.56 6.27 4.97 0.55 0.13 0.06 0.42
800 C 28.46  0.29 4.7 31.37 1.27 2.57 11.28 6.4 7.02 57 0.58 0.13 0.07 0.4
! ! 1 1 1 A | 1 - -1 -
550 °C 20.4 3.6 2.32 23.25 3.29 4.09 9.78 10.66 14.79 6.94 0.48 9.78  0.51
20.83 - 8.65 20.64 0 0.87 21.94 15.62 2.14 8.95 - - - 0.63
22.8 - 565 21.7 1.44 0.8 151 5.98 16.76 8.9 - 0.15 - 0.63
Ilng/g
4 Hg 0.22 pg/g ",
4 Hg
RA -915 + Tab. 4 Hg test data of the cotton stalk audash samples
400 °C 500 € 600 °C 700 C 800 C
Hg /mg 11.9 16.6 11.8 21.9 36.9 16.6
. Hg /ngeg™' 1.0 0.7 1.8 0.3 1.1 1.2
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Fig. 2 XRD analytic results of the cotton stalk

sample at various temperatures
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1.0 0 t0 0.15 0 t0 0.45 and 0 to 0. 08 respectively. When the H/C ratios of the solid fuels are constant under the
condition of O/C ratio being low the H, and CO content will be kept constant. Under the condition of the O/C ratio
being high to increase the O/C ratio will decrease both equivalent oxygen ratio and gasification temperature. The
exergy efficiency of the gasifier will decrease with an increase of O/C ratio. When the O/C ratios of the solid fuels
are constant the gasification temperature will decrease with an increase of the H/C ratio the CO content will also
drop while the H, CO, and H,O content will increase. Key Words: Gibbs free energy Van Krevelen coordinates

oxygen gasification exergy efficiency

= An Alongshore Wave Energy Power Generation Device and Its Nu—
merical Calculation TONG Jun—ie LING Chang-ming ( College of Engineering Guangdong Oceanology U-
niversity Zhenjiang China Post Code: 524006) MA Xiao—gian ( College of Electric Power South China University
of Science and Technology Guangzhou China Post Code: 510641) //Journal of Engineering for Thermal Energy &

Power. —2014 29(5). -567 -571

Described was an alongshore wave energy power generation device of which the special dual-channel structure could
convert the flow of sea water in dual directions into the rotation of the impeller in a single direction. A two-dimen—
sional numerical calculation of the structure of the dual-channel was performed by utilizing the MRF ( moving refer—
ence frame ) model in the software Fluent 6. 3. The velocity and pressure distribution of the fluid inside the channel
were analyzed when the number of blades was 4 and the fluid turned various angles. The water flow rate through the
power generation equipment item and its output power were also studied. Furthermore the influence of the angle that
the blades on the impeller turn on the utilization efficiency of the wave energy was investigated. The calculation re—
sults show that when the turning angle of the impeller is relatively small the pressure difference between any two
zones of the impeller is conspicuous thus the flow rate passing through the equipment item is relatively small. With
an increase of the turning angle of the impeller the pressure difference between any two zones of the impeller will
first decrease and then increase. Corresponding with this the flow rate passing through and the output power of the
equipment item will first increase and then decrease gradually. Key Words: dual channel wave energy

numerical calculation

= Analysis of the Direct Combustion Characteristics of Xinjiang-eriginated Cotton
Stalk CHENG Weidiang LI Baijie ( College of Energy Source Power and Mechanical Engineering North
China University of Electric Power Beijing China Post Code: 102206) WANG Li—cheng ( Utility Engineering

Workshop COFCO Biochemical Energy Source ( Yushu) Co. Ltd. Changchun China Post Code: 130401) //
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Journal of Engineering for Thermal Energy & Power. —2014 29(5) . =572 -576

To realize a rational utilization of the biomass energy from Xinjiang-originated cotton stalk with Xinjiang Wusu Cit—
y Huanggong Town-eriginated cotton stalk serving as the typical sample studied were the biomass combustion char—
acteristics. The cotton sample was industrially and thermogravimetrically analyzed and the ash sample-combustion
product was put into a melting and sintering characteristic test and mercury content analyzed. By using an X—ray flu—
orescence spectrometer the trace elements as the constituents of the ash sample were analyzed when the full com—
bustion temperature of the cotton sample was 400 600 and 800 °C respectively and the heavy metal mercury content
of the ash sample was determined. It has been found that the combustion process of the cotton stalk meets with two
weightdosing peak values and when the combustion temperature arrives at 800 °C the weight-osing rate of the cot—
ton stalk is almost zero and the K element content of the ash sample will decrease with a rise of the combustion tem—
perature. The Cl element content of the ash sample at the combustion temperature of 400 °C is basically identical to
that at the combustion temperature of 600 “C. When the combustion temperature increases to 800 “C almost all the
Cl is precipitated while other element contents of the ash sample basically do not change. The metal elements in the
ash sample at 400 °C exist mainly in the form of carbonate silicate and chloride. The compounds formed in the ash
sample at 600 C are relatively complex and the metal elements in the ash sample at 800 “C exist mainly in the form
of oxide. The mercury content of the cotton stalk is far lower than that of coal burned in power plants and the mercu—
ry content of the solid product ash during the combustion is also lower than that of the coal ash. Key Words: cotton

stalk ash alkaline metal mercury

= Study of Applications of the Cooling Air Guide Technol-
ogy in Direct Air Cooled Units GAO Ning ( Electric Power Science Research Institute Xinjiang Electric
Power Company National Power Grid Corporation Urumqi China Post Code: 830000) //Journal of Engineering for

Thermal Energy & Power. —2014 29(5) . -577 -580

In the light of the conditions for operating a 330 MW direct cooled unit in a power plant status of equipment items
and the characteristics of the air flow field inside the A -shaped structure of the condenser additionally installed
were guide plates symmetrically over the fan in the air cooled unit and baffles at various angles around the air cooled
unit. Through a performance test of the air cooled condenser the back pressure of the unit before and after the in—

stallation of the guide device was calculated and analyzed. It has been found that after the additional installation of



