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700 C = Analysis of the Cost-effectiveness of the 700 °C Subcriti-—
cal Reheat-ess Power Generation Unit Technology /QU Ke-nan YAN Weiping MENG Yan ( College

of Energy Source Power and Mechanical Engineering North China University of Electric Power Baoding China
Post Code: 071003) //Journal of Engineering for Thermal Energy & Power. —2016 31(9) . —58 ~62

When the steam temperature can not further increase to increase the main steam pressure and adopt a reheat cycle
can enhance the thermal efficiency of the thermal cycle of a unit. However with an increase of the pressure the en—
ergy consumption rate of the feedwater pumps wall thickness of the pressure components and the investment in the
metal materials will all increase by a great margin. A reheat system will not only make the initial investment increase
substantially but also force the pressure loss of the system and the heat dissipation loss in the pipelines to increase
and heighten the operation difficulty. When the main steam temperature attains a level of 700 °C under the precon—
dition of the basic parameters being identical the cost-effectivenesses of a 18 MPa/720 °C 1 000 MW subcritical re—
heat-ess natural cycle unit and a 35 MPa/700 °C /720 °C 1 000 MW ultra-supercritical primary reheat unit were
analyzed and contrasted and the feasibility of designing a 700 “C subcritical reheat-less unit was also exploratorily
investigated. The calculation results based on the Carnot cycle in the thermodynamics show that the heat rate of the
steam turbine of a unit without any reheat will increase by 465.73 kJ/( kW ¢ h) and the power supply coal con—
sumption rate will increase by 13. 15 g/( kW * h) when compared with those of a primary reheat unit. Such eco—
nomic factors as the prices of Ni-base high temperature steel materials for use at or above 700 °C the unit price of
standard coal loan interest rate and annual operation hours of the units etc. were taken into account in a comprehen—
sive way and the balances of annual investment costs in both units converted in various numbers of years in opera—
tion were also compared. The comprehensive cost-effective analytic results show that the cost-effectiveness of the
subcritical reheatdess unit in the number of years of the whole service life will be obviously superior to that of an ul-

tra-supercritical primary reheat unit. Key words: 700 °C reheat-Hree thermal efficiency cost-effectiveness

= Numerical Simulation and Study of the In-furnace Com-
pound Combustion Characteristics of a Chain Grate Boiler /SAI Qingyi YAN Hao-wen ZHANG
Zhong—=iao ( Shanghai University of Science and Technology Shanghai China Post Code: 200090) CHEN Bao-
ming ( Huazhibang Science and Technology Stock-holding Co. Ltd. Shanghai China Post Code: 200090) //Journal
of Engineering for Thermal Energy & Power. —2016 31(9) . —63 ~68

With a 35 t/h chain grate boiler in a chemical plant serving as the physical model the CFD software Fluent was a—
dopted to perform a numerical simulation and calculation of the characteristics of the speed field and temperature
field in the furnace of a chain grate boiler before and after the reconstruction by using the compound combustion

technology. The calculation results show that after the reconstruction by using the compound combustion technology
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the pulverized coal and air flow in the chain grate boiler can obviously enhance the disturbance in the furnace dis—
tribution of the temperature in the furnace will be more uniform the filling degree of the flame in the furnace will be
better the temperature of the flue gases in the furnace will increase by about 100 to 200 K as a whole and attain
1 500 to 2 000 K in the high temperature zones thus enhancing the thermal efficiency and capacity of the chain

grate boiler. Key words: chain—grate boiler compound combustion speed field temperature field numerical simula—

tion
300 MW = Study of the Heat Transfer in the Sparse Phase Zones of a
300 MW Circulating Fluidized Bed Boiler /SUO Jiang-shun CUI Zhi—gang ( College of Electrical and

Power Engineering Taiyuan University of Science and Technology Taiyuan China Post Code: 030024) HOU Zhi-
fu ( Shanxi Pingshuo Gangue Power Generation Co. Lid. Shuozhou China Post Code: 036800) //Journal of Engi—
neering for Thermal Energy & Power. —2016 31(9). -69 ~74

The heat transfer in a CFD boiler burning gangue was studied. With a 300 MW CFD boiler in Shanxi Pingshuo Pow—
er Plant serving as an example the core-annulus model and particle cluster update model were used to model estab—
lish and calculate the distribution of the heat transfer coefficient in the sparse phase zones as the focus. The model
thus established has taken account of the actual characteristics of the distribution of the temperature in the circulat—
ing fluidized bed in the furnace and was corrected and updated according to the data of the temperature actually
measured on the spot. Finally changes of the convection and radiation heat exchange coefficient at various loads a—
long the height of the furnace were studied. It has been found that when the boiler is operating at a relatively high
load the fluctuation in load has relatively small influence on the time-averaged particle cluster wall surface covering
share and therefore so does the fluctuation in load on the convection heat exchange inside the furnace. The deviation
of the temperature in the annulus zones in the furnace along the height of the circulating fluidized bed will somehow
decrease and has bigger influence on the radiation heat exchange than on the convection heat exchange. With an in—
crease of the load the decline of the convection heat exchange coefficient along the height of the furnace will in—
crease while the decline of the radiation heat exchange coefficient along the height of the furnace will decrease. At a
high load the total indurnace heat exchange coefficient along the height of the furnace will decrease by around 25%
while at a low load will decrease by about 28% . At a high load the temperature difference in the furnace along the
height of the furnace will become smaller and the heat transfer will be more stable. Key words: underpants’leg type

CFD boiler gangue sparse phase zone heat transfer coefficient

LCA FGD = Resource Consumption of the Ultra Low
Emissions from a Coal-fired Boiler in the Process of Flue Gas Desulfurization ( FGD) and Evaluation of the
Impact on the Environment Based on the Life Cycle Assessment ( LCA) /HAN Tao PAN Wei-guo
WANG Wen-huan ( Shanghai University of Electric Power Shanghai China Post Code: 200090) DING Cheng—

gang ( Power Plant Environmental Protection Engineering Co. Ltd. Shanghai Electrical Group Corporation Shang—



