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LisSiO4 CO, = Experimental Study of CO; Recovery by Using Li,SiO4] , ]/LU Guo-qiang,
YANG Shu-wen, MA Wen-hui, et al (College of Metallurgy and Energy Source, Kunming University of Science and Tech-
nology, Kurming, China, Post Code: 650093)// Journal of Engineering for Themal Energy &Power. — 2009, 24(5). —
644 ~ 647

The CO2 resource-oriented utilization is of major significance for realizing energy savings and hamful gas emissions reduc-
tion. On the basis of a thermodynamic analysis of LisSiO4 adsorbing CO» conducted by using HSC 5.1 thermodynamics
database, the authors have analyzed and studied the performance of 1i4Si04 adsorbing CO2 by employing a self-developed
themal scale. They have also observed and evaluated respectively the material-phase composition after absorption of CO2
by Li4SiO4 at various temperatures and the microswpic surface morphological change characteristics before and after the
absorption. It has been found from an analysis and test results that the material is most active in reactions for absoibing
carbon dioxide at a temperature ranging from 600 Cto 720 ‘C and the maximal absorption quantity can reach about
29. 16% (by weight). After absorption of COy the material begins to release 00, at 750 C and then is regenerated to
LisSiO4. The volume percentage content of CO2 has a notable influence on the absorption velocity and quantity of carbon
dioxide by LisSiO4. In an identical atmosphere, the gas flow rate has no conspicuous effect on the absorption velocity and
quantity . Key words: lithium silicate, absorption, carbon dioxide

0o/ (02 = Experimental Study of Trace Element Migration Characteristics
in an O/ CO, Atmosphere] . ]/ LU Jun-ying, CHEN Xiao-ping, DUAN Lunrbo, et al (College of Fnergy Source
and Environment, Southeast University, Nanjing, China, Post Code: 210096) // Journal of Fngineering for Thermal Energy
&Power. — 2009, 24(5). —648 ~651

On a tubular boiler, conducted was a combustion test of Xuzhou-originated bituminous coal and determined wer the ash
slag remnants from combustion by using an inductively coupled plasma-mass spectrometer (ICP-MS). The migration char-
acteristics of trace elements were studied under various temperatures and wmbustion aimospheres (including air and 02/
CO2 atmosphere) . The research results show that during the coal combustion pocess, such trace elements as Cr, Mn, Ni,
Zn, Cd and Pb become enriched in the ash slag, and the As volatilization rate is over 70% . With an increase of tempera-
ture, the contents of the majority of trace elements in the ash slag will decrease. However, the contents of Mn, Ni and Cr in
the ash slag are relatively stable. In an O2/ CO2 atmosphere, the changing tendency of various elements with temperature
was not affected. In the 02/ CO2 atmosphere, as a whole, the contents of various trace elements in the ash slag are grater
than those in air atmosphere. With an increase of temperature, the above-mentioned contents in the 0»/CO> atmosphere
are more and more close to those in the air atmosphere, indicating that the influence of the combustion atmosphere on the
migration of trace elements is weakened with an increase of temperature. Key words: O2/CO2 combustion, trace element,

migration characteristics, tubular boiler

= Geometrical Contact Analysis of the Flow-dividing Transmission Sys-
tem of an Arc-tooth Cone Gear[ , |/GU Jian-gong, FANG Zong-de (College of Electromechanical Engineering,
Northwest Polytechnic University, Xi” an, China, Post Code: 710072), YU Dong-yang (CSIC Harbin No. 703 Research In-
stitute, Harbin, China, Post Code: 150036) // Journal of Engineering for Themal Energy &Power. — 2009, 24(5). —652
~655

The flow-dividing transmission systems of an arc-tooth cne gear are applicable for complex power flow-dividing cases. The
authors have analyzed the power flow direction under different operating conditions when the systems in question are ap-
plied in a marine transmission plant. With a typical operating condition serving as an example, proposed was a method for

analyzing the geometrical contact of the above transmission system, On the basis of the contact analysis of an arc-ltooth
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cone gear tooth, with a comprehensive consideration of a marginal contact in the system and errors resulting from the in-
stallation mismatch and engagement of various gear pairs in the system, designed was a chart indicating the tooth surface
contact footprint and transmission errors of the system, thus, poviding a theoretical basis for optimizing the system gear-
meshing performance and further analyzing the load-bearing condition of various gear pairs in the system. Key words: ma-

rine gear, arc-tooth cone gear, flow-dividing transmission system, tooth surface contact pattern, transmission erwor

GC-MS = GC-MS Analysis of the Influence of Temperature on
Pyrolyzed Oil Constituents in a Sewage Water and Sludge Fluidized Bed] , |/ JIA Xiang-ru, JIN Bao-sheng, L1
Rui (College of Energy Source and Environment, Southeast University, Nanjing, China, Post Code: 210096)/ / Journal of
Engineering for Thermal Energy & Power. — 2009, 24(5). —656 ~660

By adopting a gas-phase chromatogram/ mass spectum joint usage technology, analyzed was the pyrolyzed oil obtained
from sewage water and sludge though a pyrolysis in a fluidized bed at different temperatures. Through an analysis by using
the above-mentioned technology, more than 100 constituents were identified in the oil from sludge pywlysis. By employing
a peak area method, quantitatively analyzed were various constituents and qualitatively analyzed were 29 constituents with
a peak area ratio being greater than 1% in the pyrolyzed oil. Benzene and its compounds, alkene, carboxylic acid, poly-
cyclic aromatic hydrocarbons (PAHs ), nitrogen-contained compounds, chlorides and esters are found in the pyrolyzed oil.
At 400 ‘G esters predominate in the pyrolyzed oil. At 600 ‘G, the alkene content attains its maximum value and the dis-
tribution of various constituents becomes more uniform than at 400 ‘C. Key words: sewage water and dudge, oil, GC-MS
analysis, pyrolysis, fluidized bed

= Thermodynamic Calculation and Optimization of a New Type Medical
Waste Incinerator] , ]/ XIE Rong, LU Ji-dong, LI Jie (National Key Laboratory on Coal Combustion, Huazhong U-
niversity of Science and Technology, Wuhan, China, Post Code: 430034 )// Journal of Engineering for Themal Fney &
Power. — 2009, 24 (5). —661 ~ 665

Thermodynamically analyzed was a novel gas-controlled type medical waste pyrolysis and gasification incinerator. In the
light of specific features of medical wastes and by employing a material and energy balance theoty, the authors have calcu-
lated and analyzed the whole furnace, No. 1 and No. 2 combustion chamber of the incinerator. Obtained was a law govern-
ing the influence of the total excess air coefficient and No. 1 combustion chanber excess air coefficient on the outlet tem-
peratures of the incinerator and No.1 combustion chamber. When the total excess air coeficient increases from 1. 6 to
2. 0, the outlet temperature of No. 1 combustion chamber will go up from 640 Cto 1 150 C and in the meantime, the
outlet temperature of the incinerator will gradually dop from 1000 C 10 650 “C.When the total excess air coefficient is
kept constant and the excess air wefficient of No. 1 combustion chamber changes from 0. 36 to 0. 5, the outlet temperature
of No. 1 combustion chamber will increase from 700 ‘Cto 1 100 °C and that of No.2 combustion chamber will be kept at
900 “C. A ombustion test was performed on a practical medical waste incinerator, and the test results were in relatively

good agreement with the calculaied ones. Key words: incinerator, excess air coefficient, optimization, themal calculation

= A Study of Wind Speed Limit-related Protection Methods for Wind
Turbine Generators During a Gale] , ]/ FENG Guo-ying, BAO Dao-ri-na, LIU Zhi-zhang, et al (College of Energy
Source and Power Engineering, Inner Mongolia Polytechnic University, Huhhot, China, Post Code: 010051)// Journal of
Engineering for Thermal Energy & Power. — 2009, 24(5). —666 ~669

The most difficult problem faced by a small-sized wind tuibine generator is the assurance of reliability, i. e. speed limit-re-

lated potection problem, when a gale takes place. From,the standpoint of energy conservation, the authors have analyzed



