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hai China Post Code: 200090) HAN Tao PAN Weiguo WANG Wen-huan DING Cheng-gang ( Shanghai Re—
search Center for Power Generation and Environmental Protection Engineering Technology Shanghai China Post

Code: 200090) //Journal of Engineering for Thermal Energy & Power. —2016 31(9) . -75 ~82

To meet the stringent quota for emissions for the purpose of environmental protection further reduce the sulfur oxide
emissions from flue gases outgoing from coal-fired units and realize the ultra low emissions meeting the quota for the
emissions concentration of a gas-fired unit on the basis of the existing flue gas desulfurization devices in a thermal
power plant in operation an efficiency-enhancement reconstruction of the foregoing equipment items was performed.

The life cycle assessment ( LCA) was employed to evaluate the FGD system of a 1 000 MW supercritical coalfired
unit before and after the reconstruction study the potentials that the production transportation and desulfurization to—
taling three processes of the limestone and other main engineering materials influence the environment and calculate
the energy consumption rates of the foregoing processes and their impact on the environment. It has been found that
after the reconstruction the sulfur dioxide emissions concentration can decrease from 56.9 mg/m”’ to 30. 86 mg/m’

each year reducing the emissions by 292. 8 t. The resource depletion coefficient will increase by 19. 98 population e—
quivalent and the potential influencing the environment will decrease by 32 069. 43 population equivalent. Key
words: life cycle evaluation ultra low emissions flue gas desulfurization resource consumption environmental im—

pact

= Study of the Optimum Enthalpy Rise Distribution of a
Low Temperature Economizer Recuperative System /TAN Liang-hong HU San-gao CAO Shengei
( College of Energy Source Power and Mechanical Engineering North China University of Electric Power Beijing
China Post Code: 102206) AN Feng-bo ( Huaneng Linyi Power Generation Co. Ltd. Linyi China Post Code:
276016) //Journal of Engineering for Thermal Energy & Power. —2016 31(9). —83 ~87

For a N300 unit equipped with a low temperature economizer established was a mathematical model for optimum
enthalpy rise distribution when a large quantity of heat was being introduced from the outside world and utilized was
the genetic algorithm to optimize the enthalpy rise. The calculation results show that the optimized version can utilize
more steam extracted at low parameters thus save more steam extracted at high parameters. Compared with the units
not optimized the coal consumption rate of the optimized unit will decrease by 0.54 g thus achieving an obvious en—
ergy-saving result and indicating that to conduct an enthalpy rise distribution once again is most necessary for a re—
cuperative system into which a large quantity of heat is being introduced from the outside world. Key words: recu—

perative system low temperature economizer enthalpy rise distribution genetic algorithm

= Numerical Simulation and Structural Optimization of the
Flue Gas Duct Before a Three-chamber Electrostatic Precipitator /JIA Yan CUI Hao ( China Electric

Power Engineering Consultancy Group South China Electric Power Designing Institute Co. Ltd. Wuhan China Post
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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—



