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= 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-



