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Code: 430071) LI Wan-wan HU Guo-ming ( College of Power and Mechanical Engineering Wuhan University
Wuhan China Post Code: 430072) //Journal of Engineering for Thermal Energy & Power. —2016 31(9) . —87 ~
93

With the flue gas system of a 1 000 MW coalired power plant serving as the object of study the CFD numerical
simulation technology was used to investigate the total pressure speed distribution and resistance characteristics of
the flow field in the three-chamber-structure flue gas duct before the electrostatic precipitator in the system under
discussion. The simulation results show that the resistance of the flue gas duct in this section mainly comes from the
T-ubes and elbows. The distribution of the flue gases in the T-tubes is not uniform and the deviations of the flow gas
flow rates and speeds in the three chambers of the precipitator are relatively big leading to a low dust removal effi—
ciency of the precipitator and dust is deposited in the corners of the pipeline. The maximum deviation of the resist—
ance values simulated by using the CFD software and calculated according to the specification is 10.3% . As a re—
sult two measures for optimizing the structure were proposed: 1 the flow—split connection tube of the original flue
gas duct is suggested to adjust to be a three-way duct and at the same time plays a flow division role with a guide
plate to be additionally installed. This method can reduce the difference among various branch pipelines and the low
speed area in the duct and the overall resistance drop can decrease by about 24. 4% relative to that of the initial
version; 2 the rectangular sectional pipelines are suggested to be replaced with circular sectional pipelines and e—
quipped with elbows and rectangule-circule connectors etc. transitional devices. The overall pressure and speed val-
ues are much higher than those of the initial version. No relatively obvious pressure gradient occurs in the rectangu—
lar sectional flue gas duct and the flow resistance decreases by 66.4% . Both versions can decline the flow resistance
and make the distribution of flow rates in various branch flue gas ducts at the inlet of the precipitator to be uniform.

Key words: three-chamber structure computational fluid dynamics ( CFD) resistance characteristics structural op—

timization

= Emissions of Dioxins in Flue Gases During the Incineration of
Municipal Solid Wastes in Various Thermal Disposal Modes /J1 Long—ie CHEN Tong LU Sheng-yong
( National Key Laboratory on Clean Energy Utilization Thermal Energy Engineering Research Institute Zhejiang U-
niversity Hangzhou China Post Code: 310027) GUO Ying ( Sichuan Provincial Center for Patent Exmination and
Cooperation China State Intellectual Property and Patent Bureau Ministry of Machinery Industry of the Peoples Re—
public of China Chengdu China Post Code: 610213) //Journal of Engineering for Thermal Energy & Power.
-2016 31(9). -94 ~99

In order to contrast and evaluate the emissions of dioxins in the process of the incineration and disposal of municipal
solid wastes the chain grate furnace incineration technology fluidized bed incineration technology and cement kiln
co-disposal technology were employed respectively to investigate the emissions of dioxins in flue gases during the in—
cineration. It has been found that under the following two conditions i. e. at a low quantity of the solid wastes dis—

posed( <300 t/d) and at a high quanity of the solid wastes disposed ( >300 t/d) the optimum disposal technolo—
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gies will be the cement kiln co-disposal technology and the chain grate furnace disposal technology respectively of
which the corresponding mass concentrations of dioxins will vary in a range from 1.05 to 4. 68 ng/m’ and from 0. 11
to 1.63 ng/m’ respectively and the total toxicity equivalent I-TEQ will fall in a range from 0.006 6 to 0. 009 5 ng I-
TEQ/m* and from 0. 010 to 0.060 ng I-TEQ/m’ respectively all of which being better than the corresponding na—
tional standards for the emissions. Key words: incineration of municipal solid wastes cement kiln co-disposal diox—

ins optimization

= Influence of a Low Pressure Economizer on the Ther—
mal Cost-effectiveness of Its Unit at a Constant Power Output /PANG Le ( Huadian Electric Power
Science Research Institute Hangzhou China Post Code: 310030) //Journal of Engineering for Thermal Energy &
Power. —2016 31(9) . -100 ~ 103

Based on the heat rate convertible coefficient theory a mathematical derivation was performed and a mathematical
model for calculating the influence of a low pressure economizer on the thermal cost-effectiveness of its unit at a
constant power output and applications of the low pressure economizer thermal cost-effectiveness theory and the heat
rate convertible coeffient method in low pressure economizers were investigated. With the thermal system of a domes—
tically-made 300 MW unit serving as an example the quantities of energy saved were calculated respectively at the
75% and 100% load under the condition of the turbine heat acceptance ( THA) . It has been found that when oper—
ating at the 75% and 100% load under the condition of the turbine heat acceptance ( THA) the heat rates of the
low pressure economizer unit can decline by 39. 88 kJ/( kW * h) and 33.95 kJ/( kW * h) respectively and the
power supply coal consumption rate can decrease by 1.44 g/( kW * h) and 1. 19g/( kW * h) respectively. The
magnitude of the influence of the heat quantity absorbed by the low pressure economizer on the heat quantity ab—
sorbed in the cyclic processes of the unit after having being imput into the thermal system of the steam turbine was
obtained thus facilitating to optimize the connection with the pipelines at the water side of the low pressure economi—
zer. Key words: constant power method low pressure economizer thermal cost-effectiveness of a unit heat rate

convertible coefficient

= Study of the Numerical Simulation of the Law Governing the Foul
Deposition on the Surface of an Insulator /ZHANG Lin YUAN Zhudin ( College of Energy Source and
Environment Southeast University Nanjing China Post Code: 210096) GAO Song ( Electric Power Science Acad—
emy Jiangsu Provincial Electric Power Company Nanjing China Post Code: 211103) WANG Yong-wei ( College of
Atmospheric Physics Nanjing University of Information Engineering Nanjing China Post Code: 210044) //Journal
of Engineering for Thermal Energy & Power. —2016 31(9). —104 ~112

To investigate the law governing the foul deposition on the surface insulators in transmission lines with model

XWP2460 insultors serving as the object of study and by employing the CFD method a numerical simulation was



