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ness of three kinds of microchannels that the triangular channel enjoys a maximal thermodynamic effectiveness. Key
words: microchannel mmerical simulation. heat transfer

=PAH (Polycyclic Aromatic Hydrocarbon) Emission Charac-
teristics of a Circulating Fluidized Bed Burning a Mixture of Petrochemical Sludge and Coal] , ]/ZHU Ge,
ZHAO Chang-sui, LT Yong-wang, et al (Education Ministry Key Laboratory on Clean Coal Power Generation and Combus-
tion Technology, Southeast University, Nanjing, China, Post Code: 210096 )// Journal of Engineering for Themal Energy &
Power. — 2008, 23 (6). —645 ~648

A systematic experimental study has been conducted of the PAH (Polycyclic Aromatic Hydwocarbon) emission characteris-
tics of a circulating fluidized bed (CFB) burning a mixture of petrochemical sludge and coal.The test was performed on a
CFB test device with a dense-phase zone whose cwss section is 0.23 mX 0.23 m and whose height is 7 m. It has been
found that the PAH content of the sludge is far higher than that of coal. With an increase of the secondary air flow rate,
the emissions of PAH from flue gas, fly ash and bottom slag show a conspicuous descending tendency. When excess air co-
efficient increases, PAH emission level will first go down and then up. An addition of lime stone can effectively suppress
the generation of PAH. In case of an increase of Ca/S molar ratio, the emission level of the PAH will dramatically de-
crease. The emissions of PAH of lower molecular weight (IMW) predominate in various operating conditions. The emis-
sion amount of PAH fiom flying ash is way above that from the bottom slag. Key words: petrochemical sludge, circulating
fluidized bed, hybrid combustion, polycyclic aromatic hydiocatbon (PAH)

1 100 v/h = Numerical Simulation of the Thermal Load and De-
formation Tendency of a 1100 t/ h Tower Furnace Water Wall] , ]/DONG Chen, ZHOU Qu-lan, XU Tong-mo
(College of Enewgy Source and Power Engineering, Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049), DOU
Wen-yu (China Special Equipment Inspection Research Institutes Beijing, China, Post Code: 100013)/ /Journal of Engi-
neering for Thermal Energy & Power. — 2008, 23 (6). —649 ~654

By using a self-developed numerical simulation software, a numerical simulation was conducted of the hot-state aerody-
namic field and combustion process in boiler No. 1 of Pucheng Power Plant. Moreover, the problem of water wall fracture
tendency was explored proceeding from the distribution of water wall themal loads. The numerical simulation resulis show
that when the jet flow from burner nozzles rotates spirally upward, the furnace flame center will be located excessively high
and the temperature deviation at the furnace outlet is comparatively big. When the jet flow from the burner nozles rotates
spirally downward, the furnace flane center will be located at the lower part of the furnace, and the furnace temperature
distribution exhibits a relatively good unifomity . The thermal loads of the walls at four sides of the furnace have a very big
difference, and the water wall has an uneven themmal expansion at the four comers, thus leading to a relatively big fracture
tendency. After the rotating direction of the jet flow from the burner nozzles has been adjusted from upward to downward,
the thermal load deviation between the wall surfaces will decrease and the possibility of any water wall fracture diminish.
In addition, the themal load deviation of each furnace wall itself is also very big. If hydodynamic operating conditions de-

teriorate, a water-wall deformation may also result. Key words: swirling burner, numerical simulation, wall-suface ther-

mal load, water wall fracture

= A Study of Desulfurization Characteristics of a
First-grade Gas-liquid Section in the Process of Compound-sprouted Fluidized Flue-gas Desulfurization] , |/
GAO Ji-lu, GAO Ji-hui, CHEN Xiao-lis et al (Combustion Engineering Research Institute, Harbin Institute of Technology,
Harbin, China, Post Code: 150001)/ /Journal of Engineering for Thermal Energy & Power. — 2008, 23 (6).—655 ~660

The authors have presented a novel semi-dry-method of flue-gas purification pocess and conducted an experimental study

of the desulfurization characteristics of a first-grade gassliquid main reaction, section in the above pmcess by employing a
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real-time on-line SO spectrum analytic system. The influence of the following six factors on the desulfurization efficiency
was analyzed in detail; flue gas flow speed, slurry atomization quality, flue gas temperature, SO2 concentration at the inlet,
circulating ash concentration and slury feeding mode etc. In addition, the change of SO, concentration along the flow path
was measured . The test results show that at optimized operating-condition parameters, the desulfurization efficiency in the
section under investigation can be higher than 55%F. The circulating ash ncentration has a cnspicuous influence as-
sessed at 6% on the desulfurization characteristics of the section. Through an optimization of slurry feeding mode, the
desulfurization efficiency can be enhanced by about 3%5. The slurry atomization quality has also an obvious influence of
about 2% ~ 3% on the desulfurization efficiency of the section. Key words: flue gas desulfurization, compound spout,

gas-liquid reaction, SO2 measurement, single-factor separation method

DAEM = Experimental Study and DAEM (Distributed Activation
Energy Model) Simulation of the Precipitation Characteristics of Pulverized-coal Pyrolyzed Constituents|
] /ZHANG Yan-wen, YANG Jing-biao, CAT Ning-sheng (Education Ministty Key Laboratory on Thermal Sciences and

Power Engineering, Tsinghua University, Beijng, China, Post Code: 100084 )// Journal of Engineering for Thermal Enewy
&Power. — 2008, 23(6). —661 ~ 665

To study the precipitation characteristics of various pulverized-coal pyrolyzed constituents, a pyrolysis experimental study
has been conducted of Baorixile-origin lignite and Baotou-origin bitumite on a TGA-FTTR (Thermogravimetric Analyzer-
Fourier Transform Infrared Spectrum) dual-purpose test rig. CH4, CO, CO2 and HCN were measured along with an analysis
of the precipitation of total volatile content and various constituents being simulated by using DAEM (Distributed Activa-
tion Energy Model). The results indicate that the curves of CHs precipitation concentration assume a symmetric single-
peak distribution and those of CO, CO2 and HCN precipitation concentration are irregular. The DAEM is applicable for the
simulation of integrated volatile contents and can also perform a relatively accurate simulation and prediction of CH4 pre-
cipitation, but not suitable for the simulation of CO, CO2 and HON. The precipitation temperature of CHs, CO, €Oz and
HCN is mainly determined by various functional group’ s decomposition bond energy. Baorixile-origin lignite has a total
volatile content higher than that of Baotou-origin lignite, but the content of CH4 and HCN in the volatile matter, however,
is lower than that of Baotou-origin bitumite. Key words; pulverized coal, pyrolysis, pyrolyzed gas cnstituent, pyrolysis
precipitation, distributed activation energy model (AEM)

= Design and Experimental Study of Spiral-tube Type Steam Traps
[ s ]/7ZHOU Gen-ming, CHEN Yu-ping KONG Xiang-lei (College of Mechanical and Power Engineering, Jiangsu U-
niversity of Science and Technology, Zhenjiang, China, Post Code: 212003)// Journal of Engineering for Thermal Enegy &
Power. — 2008, 23 (6). —666 ~ 669

By adopting awholly new approach, designed was a new type of efficient and energy-saving spiral-tube steam trap, serving
either as a common steam trap or as a device for condemsate water recovery. The authors have described in detail the
structure and working principle of the steam trap in question. The latter has no moving parts, operates very reliably and is
maintenancefree. A performance test has been onducted. The test results show that the stean trap under discussion can
greatly reduce steam leakage rate.At a given load, it features a wnstant flow rate and a comparatively strong adaptability
to load and steam pressure fluctuations, making it possible to operate properly even at a high back pressure. Key words:
spiral tube, steam trap, steam leakage flow rate, adaptability, high back pressure

= A Study of the Applied Technology of Hydraulic Speed Varia-
tion and Transmission for Wind Power Generation Systems| , |/DONG Yong, WANG Hong-jie, ZHOU Xu-qiang
(College of Energy Science and Engineering, Harbin Institute of Technology, Harbin, China, Post Code: 150001)/ /Journal
of Engineering for, Themal Fnewy & Power.— 2008, 23(6).— 670 ~ 675



