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tute of Technology, Harbin, China, Post Code: 150001) // Jourmal of Engineering for Themal Energy &Power. —
2007, 2Q2). —142 ~145

To raise initial parameters is an important measure for achieving eneigy savings and environmental protection, two national
policies for coal-fired power plants. Under the condition of an enhanced initial steam temperature, the heat endurance
pwperties of materials need to be upgraded simultaneously with the adoption of a steam cooling technology to lower the
temperature and thermal stress of the turbine rotor; thereby guaranteeing the strength and service life of turbine parts and
other components. In meeting the features of a quick and accurate calculation method required by engineering designs, a
one-dimensional parameter calculation model was established for blade root cooling of wiors. The model can comprehen-
sively accommodate all the influencing factors, including the jet-flow impact woling of steam on the blade surface and
heat conduction cooling by steam passing through the rotor root portion. The model has been used to calculate the temper-
ature pofile in the first stage of the medium pressure cylinder of a supercritical steam turbine unit. The comparison of the
calculation results with three-dimensional ones indicates that the model can meet relevant engineering design require-
ments. Key words: supercritical steam tuibine, rotor, steam cooling, cooling model

= The Torsional Rigidity of a Shafting Specific Structure and
its Effect on the Torsional Vibration Characteristicsy ., | /XIE Dan-mei, DONG Chuan (College of Power and
Mechanical Engineering under Wuhan University, Wuhan, China, Post Code: 430072), LIU Zhan-hui (Henan Electric
Power Test A cademy, Zhengzhou, China, Post Code: 450052)// Journal of Engineering for Themal Energy & Power.
— 2007, 2Q2). —146 ~148

With a domestically-made 660 MW supercritical steam turbine generator unit serving as an object of study, the torsion
rigidity of shafting specific stuctures (such as stepped shaft, wholly-wrought wheel disks) and its effect on torsion vibra-
tion were calculated and discussed as a major focus. The formulae for calculating the material length A in the stepped
shaft not involved in the complete distortion was first derived with the A value being determined in a range from 0 to
0. 125 di. Then, a rigidity modeling method was presented for the material not involved in the wmplete distortion where
thewr is an abrupt change in shaft diameter, unifying the treatment of the wholly-wrought rotor and stepped shaft. The
calculation results of the shafting of a domestically-made 660 MW turbo-generator unit in a power plant indicate that the
torsional vibration frequency obtained as a result of treating the shafting structure by using the derived fomulae and mod-
eling method under discussion is in good agreement with the result of empirical methods. The algorithm involved is char-
acterized by its convenience for computer programming and assurance of a high calculation accuracy. Key words: turbo-

generator unit, stepped shaft, wholly-wrought wheel disk, rigidity, torsional vibration

=Performance Study of an Oxygen-bearing Iron Oxide-
based Combined Cycle System Featuring Integrated Coal gasification Chemical-looping Combustion| , |/
MOU Jian-mao, XIANG Wen-guo (Education Ministry Key Laboratory on Clean Coal Power Generation and Combustion
Technology under the Southeast University, Nanjing, China, Post Code: 210096 ), DI Teng-teng (Sichuan Electric Power
Vocational College, Chengdu, China, Post Code: 610072)// Joumal of Engineering for Themal Energy & Power. —
2007, 2(2). —149 ~153

Chemical looping combustion can effectively separate out CO2 with a simultaneous release of energy. A simulation study of
the peffomance of a combined cycle system featuring integrated wal-gasification chemical-looping combustion with FeO/
Fe304/Fe03 sewing as an oxygen carrier has been conducted by using software ASPEN PLUS. In the meantime, the ef-
fect of air reactor temperature, oling-air flow rate and supplementary firing temperature at the turbine inlet on such pa-
rameters as system efficiency, oxygen consumption rate and CO2 emissions etc. was also studied. The simulation results
indicate that when the supplementary firing temperature at the turbine inlet is kept at 1350 C and the air reactor temper-
ature increases from 850 C 1o 1100 ‘C, CO, emissions will drop from 396 g/ (kWh) to 210 g/ (kWh); the system efficien-
cy will decrease from 44.04% to 43.19%. An increase in cooling-air flow rate will also reduce the system efficiency.
When the supplementary firing temperature at the tuibine inlet goes up, the CO» emissions will increase accordingly.

There exists an eptimum compression ratio at, a given turbine inlet temperature. . Key words: . chemical-looping combus-
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tion, coal gasification, CO; separation, ASPEN PLUS

= An Experimental Study of the Combustion Characteristics of
Coal Gasification Semi-coke in a Pilot-scale Pressurized Fluidized Bed] , |/XIONG Yuan-quan, JIN Bao-sheng,
XTIAO Rui (Education Ministry Key Laboratory on Clean Coal Power Generation and Combustion Technology, Thermal
Enewy Engineering Research Institute under the Southeast University, Nanjing, China, Post Code: 210096), ZHENG
Shou-zhong (China State Water Conservancy and Hydwpower Materials Co. Iid., Beijing, China, Post Code:
100053)/ / Journal of Engineering for Themal Energy & Power. — 2007, 22(2). —154 ~157

On the pilot-scale test run device of a pressurized fluidized bed with a thermal input of 1 MW, an experimental study of
pessurized combustion has been conducted of the semi-coke obtained from the partial gasification of coal. The test results
show that various sub-systems in the pilot-test run device for the wal gasification semi-coke are rational in design and the
whole system can ensure a harmonious and reliable operation. Under the condition featuring a pressure of 0.5 MPa in the
combustion chamber, a combustion temperature of 900 G, excess air ratio of 1.2 to 1. 3 and fluidized speed of 1. 1 to
1.2 m/s, the combustion efficiency of the semi-cwke can exceed 99%; with the carbon content of fly ash being below
2%. In addition, it has been also found that properly raising the bed temperature for semi-coke combustion and employ-
ing a suitable excess air ratio will contribute to a complete and steady combustion of the semi-coke while the cirailation of
the fly ash can be very beneficial to enhancing semi-coke combustion efficiency. Key words; semi-coke, combustion,
pessurized fluidized bed, partial coal gasification, bed temperature

= An Experimental Study of the Structural Optimization of Square Shaped Cy-
clone Separators| , |/WANG Yu-zhao (Thermal Erergy Engineering Depariment, Chengde Petroleum School
Chengde, China, Post Code: 067000), YANG Hai-rui, YUE Guang—xi (Thermal Energy Engineering Department, Ts-
inghua University, Beijing, China, Post Code: 100084)// Joumal of Engineering for Thermal Energy & Power. —
2007, 2@2). —158 ~162

On a cold-state test rig, a structural optimization study has been conducted of a square shaped cyclone separator having
an inlet of characteristic dimension D= 300 mm with an acceleration section. The study results show that with an in-
crase in wre tube diameter (d) and re tube inserting depth (s), the separation efficiency tends to go up at the begin-
ning followed by a decrease. The inlet height-width ratio (a/ b) and straight section height (%) have an interactive im-
pact on the separation efficiency. With an increase in inlet height-width ratio a/ b, the separation efficiency goes up first
and then decrease. When the inlet height-width ratio undergoes a change, the separation efficiency tends to change dif-
ferently with a change in straight section height. When a/ b is above 5.92, the separation efliciency will go down first
with an increase in straight section height and then rise, attaining a minimum value at A/ D=2.3. When a/b is below
5. 92, the above efficiency will decrease with an increase in straight section height. The resistance of the cyclone separa-
tor will increase with an increase in the inlet height-width ratio and decrease with an increase in straight section height.
The optimized values of the four parameters can be given as follows respectively; d=0.4D, s=0.6D, a/ b=8 and h=
1.8D.1In such a case, the corresponding resistance of the cyclone separator will be 1.22 kPa. Key words: circulating
fluidized bed boiler, square shaped cyclone separator, structural optimization, experimental study
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=Dynamic Simulation and Forecast of “ Boiler Implosion’[ , ] /ZHAO Zhen-
zhou, JIN Bao-sheng, XIONG Yuan-quan (Education Ministry Key Laboratory on Clean Coal Power Generation and Com-
bustion Technology, Themal Enewy Engineering Research Institute under the Southeast University, Nanjing, China,
Post Code: 210096), SUN Ke-qin (Jiangsu Suyuan Environmental Protection Poject Stock Co. Lid., Nanjing, China,
Post Code: 210024)// Journal of Engineering for Thermal Erergy &Power. — 2007, 22(2). —163 ~167

The pressure fluctuations caused by a boiler implosion can affect the whole boiler flue gas and air system. Up to now, no
relevant literature concerning three-dimensional numerical simulation of hoiler flue gas and air systems has been found in
China, . To study, the boiler implosion, a dypamic mathematical model has been established. Based on a CFD (computa-



