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= Effect of Coal Ash on the Physicochemical Property of Iron-based Ox—
ygen Carrier ZHANG Shuai (ShenhuaGuohua (Beijing) Electric Power Research Institute Co. Ltd.
Beijing China Post Code: 100025) XIAO Rui(Key Laboratory of Energy Thermal Conversion and Control of Minis—
try of Education Southeast University Nanjing China Post Code: 210096) // Journal of Engineering for Thermal

Energy & Power. —2016 31(12).— 81 ~86

Abstract: The coal ashes derived from three typical Chinese coals (lignite bitumen and anthracite) were prepared
and used to investigate the interaction between coal ash and iron-based oxygen carrier in a thermogravmetric analy—
zer and the effect of coal ash on the reactivity recyclability and physical structure of iron-based oxygen carrier was
evaluated. The results showed that all three coal ashes could enhance the fuel gas conversion in the reduction peri—
od in which anthracite ash behaved the best with the highest fuel conversion achieved. Compared to the stable cy—
clic performance of iron-based oxygen carrier without coal ash presented the recyclability of iron-based oxygen car—
rier showed different degrees of degradation after three coal ashes were added. The reason could be ascribed to the
sintering on the surface of oxygen carrier particles which was mainly caused by the ash deposition on the iron-based
oxygen carrier. Of all the prepared coal ashes anthracite ash was showed to have the minimal impact on the physi—
cal structure of iron-based oxygen carrier. Key words: chemicaldooping combustion Chinese coal coal ash iron—

based oxygen carrier interaction

= Soft Sensing of Coal Consumption Rate based on Least Squares
Support Vector Machine DU Haiding (Shanxi University Taiyuan Shanxi China Post Code: 030000)

/1 Journal of Engineering for Thermal Energy & Power. —2016 31(12).— 87 — 91

To measure coal consumpti on rate accurately on the fly and improve the economy of boiler unit this article used the
method of least squares support vector machine (LSSVM) to build a soft measurement model for the coal consump—
tion rate of a sub-eritical boiler and it was validated by the unit operation data of one year long. The comparison
showed the maximum relative error of the soft measurement is 5.7% and it meets the industrial precision require—
ment. This paper also introduced a correction method for the on-ine measurement. The results showed that with the
ondine correction the maximum relative error becomes 2.2% further improving the accuracy of soft measurement

and it can be applied in the process of electric power generation. Key words :soft sensing least squares support vec—

tor machine coal consumption rate correction factor

= Emission Characteristics of PCDD/Fs from
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Cement Kiln when Co-processing Various Hazardous Wastes PAN Shu-ping PAN HeHang MOU

Yong-ming XU Yin-yin (Zhejiang Province Environmental Monitoring Centre Hangzhou Zhejiang China Post

Code: 310015) // Journal of Engineering for Thermal Energy & Power. -2016 31(12).- 92 ~96

Co—processing solid wastes with cement kiln has the advantages of volume reduction pollution reduction and re—
source utilization. However PCDD/Fs (polychlorinateddibenzo-p-dioxins and dibenzofurans) are inevitably formed
during the incineration process. The emission level may be influenced by the type of wastes and the amount of dis—
posal etc. This study investigated the emission levels and factors of cement production line (4000t/d) when co-pro—
cessing various hazardous wastes (including electroplating sludge organic solvent nickel-contained waste and med-
ical waste). The results were compared with previous study and showed that co-processing various hazardous wastes
in different scales of cement production has little effect on the emission levels. All the emission data meet the cur—
rent national standards. The PCDD/Fs are mainly formed by de novo pathway and exist in highly chlorinated PC—
DD/Fs. The emission factors are comparable to that of foreign cement kilns. This technology is demonstrated to be
a feasible way for hazardous waste disposal. Key words :hazardous wastes new type dry cement kiln co—processing

flue gas dioxins

= Design Calculation on the Strength Reliability of Waste Heat
Boiler Steam Drum for a Combined Cycle ZHENG Xin-wei (College of Power and Engineering Har—
bin Engineering University Harbin Heilongjiang China Post Code: 150001) MIAO Andi (Wuxi Subsection of
No. 703 Research Institute CSIC Wuxin Jiangsu China Post Code: 214151) DU Xiao—ian (No. 703 Research
Institute CSIC Harbin Heilongjiang China Post Code: 150078) WANG Guang-yan (Power Department Harbin
Electric Power Vocational Technology College Harbin Heilongjiang China Post Code: 150030) // Journal of En—

gineering for Thermal Energy & Power. —-2016 31(12).- 97 ~102

Boiler strength reliability is of significant importance to improve the boiler quality and market competitiveness. In
this paper the calculation on the strength reliability of steam drum in practical engineering was introduced and
some universally applicable determination methods on the design parameters of important random variables were put
forward and followed by the strength reliability calculation methods on the head of the straight section and steam
drum circumferential weld seam and the determination of the target reliability of strength for the whole boiler and
every pressure part. Increasing the difference between nominal thickness and design thickness is conducive to im—
prove and ensure the strength reliability. The calculation methods of strength reliability presented in this paper are
suitable for various boiler drums. This study is believed to extend the existing researches and set a new requirement

of strength reliability for boiler pressure parts which are currently calculated through the numerical relationship of



