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Nanjing Xiaguan Power Plant, Nanjing China, Post Code: 210011)// Journal of Engineering for Thermal Energy & Pow-
er.— 2009, 24 (4).—481 ~485

In the light of the deficiencies in the contwl of current ball mill systems, poposed was a self-adaptive fuzy decoupling
control algorithm for ball mill systems based on operating mode identification. Firstly, the authors have analyzed the dy-
namic characteristics of a ball mill system and in combination with a test performed in a power plant, obtained a mathe-
matical model for the ball mill systems. Secondly, the authors have used the least square supportive vector machine (IS-
SVM) algorithm to identify and classify the operating state of the ball mill system. For normal operating conditions, a self-
adaptive decoupling fuzzy contwoller was designed for the coupling loop to control the ball mill. For abnomal operating
conditions, corresponding control tactics were given. Finally, a simulation study was perfommed of the algorithm in question
at normal operating conditions. The simulation results show that the algorithm can effectively realize the identification of
the ball mill system operating mode and the decoupling control of the coupling loops. The control system exhibit relatively
good dynamic properties and wbustness. Key words: ball mill system, mode identification, least square supportive vector
machine, adaptive fuzy conirol, decoupling control

= Experimental Study of an Abrasion-free Magnetic Sealed Ash Unloading
Valve] ., ]/ YUAN Yong-tao, QI Li-qgiang, YANG Qian (North China Electric Power University, Baoding, China, Post
Code: 071003), JI Yuanxun (Hebei Provincial Electric Power Suivey and Design Institute, Shijiazhuang, China, Post
Code: 030031)// Journal of Fngineering for Thermal Energy & Power. — 2009, 24(4). —486 ~489

The end platen and sealing strip currently used on the seal of an electrically-operated clapper valve under the ash hopper
of a static precipitator are easily worn out, have a short service life and a relatively inferior sealing performance. A novel
magnetic sealed ash-unloading valve has made use of the presence of Fe3O4 and other magnetic media in pulverized-coal -
fired ash to additionally install a permanent magnet on the top of the clapper blade to adsoib the magnetic media in the
ash to realize a seal. The authors have employed a self designed test rig and chosen three kinds of permanent magnetic
iron with different magnetic flux and four kinds of powder with a variety of content of magnetic substances to conduct re-
spectively seal performance tests. The test results show that the magnetic sealed ash-unloading valve has a good seal per-

forman ce, no abrasion and no need to frequently replace the parts. Key words: magnetic seal, ash unloading valve, powder

/ = Study of the Utilization Rate of Desulfurization Agents
and Utilization of Desulfurized Ash During Desulfurization by Dry-method/ Semi-dry-method| , |/ WANG
Wen-long, DONG Yong, REN Li, et al (Research Center of Engineering for Environoment Themodynamic Pocess under the

Ministry of Education, College of Energy Source and Power Engineering, Shandong University, Jinan, China, Post Code:
250061)/ / Journal of Engineering for Themal Eneigy & Power. — 2009, 24(4).— 490 ~ 493

From an innovative view point, i. e. the chemical and mineral nstituents of desulfurized ash, an analytical study was
made. It has been further verified that the diy-method and semi-diy-method flue gas desulfurization process represented by
the circulating fluidized bed techmologies features an excessively low utilization rate of desulfurization agents. The technol-
ogy by using desulfurized ash as a raw material to produce sulfoaluminate cement can realize a highly effective utilization
of dry-method-semi-dry method desulfurization pwoducts.On the one hand, to intensify the desulfurization reaction can en-
hance the utilization rate of desulfurization agents.On the other hand, the realization of an effective comprehensive utiliza-
tion of desulfurization products can also remedy the defect of a low utilization rate of the desulfurization agents. The
method under discussion can promote the resource development of desulfurization technologies, representing an appmoach

full of latent potentialities. Key words: desulfurization, calcium utilization rate, desulfurized ash, sulfoaluminate cement

= Inflvence of the Main Constituents of Flue Gas
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on the Desulfurization and Denitrification Process Based on Highly Active Absorbents] , ]/ XU Pei-yao,
ZHAO Yi, WANG Li-dong (College of Environment Science and Engineering, North China Electric Power University,
Baoding, China, Post Code: 071003), KANG Xi (North China Electric Power Research Institute, Beijing, China, Post
Code: 100045)// Journal of Fngineering for Thermal Energy & Power. — 2009, 24(4). —494 ~498

By using a self-prepared “oxygen-enriched type” highly active absorbent, the influence of CO2 and O2 in flue gas on the
desulfurization and denitrification efficiency of the highly active absorbent and the influence of the coexistence of SO and
NO y on the desulfurization efficiency were experimentally studied at an optimum technological condition and through the
use of a fixed bed. The research resulis show that O» can play a definite role of enhancing both the desulfurization and
denitrification, while CO2 can function to pwohibit the desulfurization but promote the denitrification. When SO» cncentra-
tion is less than 2 500 mg/m’ it contributes to the removal of NO . When SO, concentration is greater than 2 500 mg/m”,
it prohibits the removal of NO. The presence of NO can promote the desulfurization and increase the proportion of calcium
sulphate in desulfurization products. The foregoing can provide a theoretical basis for the further study and application of
the simultaneous desulfurization and denitrification process based on highly active absorbents. Key words: highly active

absorbent, corstituents of flue gas, fixed bed, desulfurization efficiency, denitrification efficiency

SCR =1Influence of the SCR (Selective Catalytic Reduction)-based
NO. Removal System on Mercury Morphology in Coal-fired Flue Gas] , ] /HU Changxing (Ningho Institute of
Technology, Zhejiang University, Ningbo, China, Post Code: 315100), ZHOU Jin-song, HE Sheng, LUO Zhong-yang (Na-
tional Key Laboratory on Clean Utilization of Energy Source, Zhejiang University, Hangzhou, China, Post Code: 310027)
// Journal of Engineering for Thermal Energy &Power. — 2009, 24 (4).—499 ~502

By adopting the standard Ontario method, measured and analyzed were the morphological distribution of mercury in flue
gas before and after the selective catalytic reduction (SCR) denitrification system of a 300 MW unit. In combination with
the chemical theoty for SCR reactions to remove NO,, the influence of a SCR-based denitrification system on the mercury
morphology of coal-fired flue gas was studied as a key problem. It has been found that the SCR catalyzer (V,05-WO3
(Mo03)/Ti02) plays a relatively small role of adsorbing the mercury in flue gas and has no influence on the total mercury
concentration in flue gas. However, after a SCR, the mercuty morphology in gas state undemwent a relatively great change
with the HgO concentration decreasing from 49.01% to 7.30% while the Hg2+ concentration increasing from 38.96 % to
82. 67 %.The NH3 in the SCR-based denitrification system plays no role in transforming the mercuty morphology. The oxi-
dation of Hgo by HCIl was mainly completed through the Cl-Deacon reaction and the intemediate (HgO ) under the
catalytic action of the system and, eventually, HgCl, was formed . Key words: coal-firing, mercury, morphology, SCR (se-
lective catalytic reduction ), calalytic oxidation

5000 v/d = A Contrast Study of Low-temperature Waste Heat Utilization
Modes for a 5000 t/d Class Cement Kilnf , ]/ JIN Ge, DAT Yi-ping (College of Enery Source and Power Fngi-
neering Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049), WANG Jia-quan (Luoyang Zhong-zhong Power
Generation Equipment Co. Ltd., Luoyang, China, Post Code: 471003)//Journal of Fngineering for Thermal Energy &
Power. — 2009, 24 (4).—503 ~506

To more effectively utilize low temperature waste heat and reduce the energy consumption of a cement kiln, an exploratory
study was conducted of the low-temperature waste heat utilization modes for power generation in a 5 000 /d class new
type diy-method cement kiln. With the exhaust gas extracted from a cooler in the front portion of the kiln and a preheater
in its tail portion sewing as a heat source, the models of single-pressure, dual-pressure and flash circulation system were
established. By using genetic algorithms, optimized were the thermodynamic characteristic parameters for various ¢ycles.

The dyal-pressure system configuration was improved with, the, respective merits and demerits of the single-pressure,.dual -



