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Fig. 1 Temperature-entropy curves of a supercritical

primary reheat power cycle system
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Tab. 1 Contrast of the thermal cost-effectivenesses of

a1 000 MW reheatless and primary reheat cycle unit
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/C 720 700
/MPa — 6.3
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Fig. 2 Chart showing the distribution of the
cost added to the initial investment of the two units
when the price of nickel-based high-temperature
steel material is RMB 780 000 /ton
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Fig.3 Changes of the construction cost added to
the investment in the two units as a whole having an
initial temperature of 700 “C relative to a primary
reheat unit having an initial temperature of 600 °C
with a decrease of the price of nickel-based

high-temperature steel materials
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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



