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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



° 686 ° 2009

the feasibility of employing the power matching characteristics of awind wheel and an electric generator to fulfil the speed
limit protection of a wind turbine generator.In addition, the authors have designed two sets of 300 W/26 V wind turbine
generator; of which the wind wheels and generators have different matching characteristics. To enable them to share an i-
dentical base for comparison, electric generators of the sane model were used. Though tests, measured were the mechani-
cal output characteristics of the wind wheels power characteristics of the generators and power output of the whole ma-
chine at different output voltages.The test results show that when the wind speed is below 12 m/s, the two wind tuibine
generators have a basically same power output. When the wind speed is over 12 m/s, one of the two wind turbine genera-
tors will increase its power output continuously with an increase of the wind speed, while another will no longer increase
its power output with a wind speed increase, but even slightly decrease its power output, similar to the characteristics of a
large-sized wind turbine generator. Key words: small-sized wind power turbine, speed limit protection, matching of a wind

wheel and a generator

= A Hydrogen-power Cogeneration System Set up by Combining
Medium-and-low Temperature Waste Heat with Methanol Reforming] , ]/ LIAO Teng-fei, LIU Bai-gian (Col-
lege of Mechanical Engineering, Beijing University of Science and Technology, Beijing, China, Post Code: 100083), HONG
Hui (Research Institute of Engineering Themophysics, Chinese Academy of Sciences, Beijing, China, Post Code:
100190)/ / Journal of Engineering for Themal Energy & Power. — 2009, 24(5).— 670 ~ 675

A new appwach was presented for combining the medium-and-low temperature waste heat in sintered gas with methanol
steam reforming to poduce hydrogen. A hydrogen production system by combining medium-and-low temperature waste heat
with methanol refoming was established and simulated .On the basis of an energy grade concept and by using an eneigy
utilization diagram (EUD) image-based exergy analytic method, revealed were the energy conversion characteristics featur-
ing the conversion of low grade medium-and-low temperature waste heat to high grade chemical enewy. Studied was the
variation law governing the upgrading of medium-and-low temperature waste heat with methamol reforming reaction temper-
atures. The research results show that the exegy efficiency of the new type hydrogen production system is expected to
reach 82.8%, 12 percentage points higher than that of a traditional methanol-based hydrogen-production system. The en-
ey -saving rate of methanol fuel is 23.7%.In addition, a preliminary static economic analysis indicates that the hydiogen
pwoduction cost of the new system is about RMB 1.5 yuan/m3, far lower than that of water electrolysis (RMB 5. 5 yuan/
m’ ). When the st of raw material methanol price is maintained within a certain price range, the hydrogen production st
can be competitive with the traditional natural gas-based hydrogen production cost of RMB 1. 2 yuan/m’. The foregoing
can povide a new approach to the metallurgical industry for both solving a technically intractable problem of utilizing
medium-and-low temperature waste heat and coping with a high eneigy consumption for hydwgen production. Key words:
medium-and-low temperature waste heat, methanol steam reforming to produce hydrogen, EUD (energy utilization dia-
gran ) image-based exewzy analysis



