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The authors have conducted a study of the influence of the participation of a supercritical high power unit in the pri—
mary frequency modulation of the power grid on the loss in service life of the steam turbine established a finite ele—
ment model for the fatigue life of the rotor of the turbine under various operating conditions and calculated and ana—
lyzed the transient temperature field and elastic and plastic stress field of the rotor when the unit was taking part in
the primary frequency modulation of the power grid. It has been found that when the load changes in a range of
10% the maximum stress on the surface of the shaft at the dangerous location is 82. 18 MPa the variation value of
the stress is 69. 18 MPa the maximum stress at the center of the shaft is less than 20 MPa and the variation value of
the stress is less than 17 MPa showing that the stress is very low and the thermal stress is also very small. The pri—
mary frequency modulation has a small influence on the temperature variation at all stages in HP and MP cylinder
and the thermal stress and the influence on the service life of the unit can be neglected thus the unit is capable of
safely taking part in the primary frequency modulation of the power grid. Key Words: supercritical unit primary

frequency modulation temperature field stress field steam turbine life

ORC = Thermodynamic Analysis of an ORC System Based on the Elec—
tro-gas Power Generation SUN Wan-min LIU JuanHang CHEN Qing-hua ZHU Gui-tong ( College of
Power Engineering Chongqing University Chongqging China Post Code: 400044) //Journal of Engineering for
Thermal Energy & Power. —-2014 29(4). -374 -379

Set up was an ORC system based on the electro-gas power generation and with the power generation power output
and exergy efficiency serving as the target function based on the thermodynamics and electricity theory calculated
and analyzed were the corresponding targets of seven working media in the subecritical state when compared with the
traditional steam turbine-generator power generation mode. It has been found that with an increase in the evapora—
tion temperature the power generated by the system will increase. Under the same conditions R134a will have a
relatively large output power. When the inlet temperature of the heat source is constant the smaller the pinch point
temperature difference the higher the exergy efficiency of the system. At a same pinch point temperature differ—
ence when the inlet temperature of the heat source is not approximately two times higher than the pinch point tem—
perature difference the exergy efficiency will have its maximum value. In the contrary the exergy efficiency will
monotunely increase with an increase of the evaporation temperature. The foregoing can offer theoretical guide for
selection of working media and performance optimization of novel ORC power generation technologies. Key Words:

electro-gas power generation power generation efficiency exergy efficiency pinch point temperature difference

= Analysis of the Factors Influencing a Waste Heat Power

Generation System in an Aromatic Hydrocarbon Distillation Process YANG Ping WENG Yi-wu ( Ed-
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ucation Ministry Key Laboratory on Power Machinery and Engineering Shanghai Jiaotong University Shanghai Chi-
na Post Code: 200240) LU Xiurong LAO Guo-rui ( China Kunlun Engineering Company Beijing China Post

Code: 100037) //Journal of Engineering for Thermal Energy & Power. —2014 29(4) . -380 -384

For an organic working medium Rankine cycle power generation system with the waste heat from the aromatic hydro—
carbon distillation process serving as the heat source established was a mathematical model calculated and com—
pared were such parameters as the working pressure expansion ratio and system efficiency etc. of several working
media including R600a R601and R245fa and analyzed and verified was the influence of the flow resistance of the
working media and several commonly—-seen cooling modes on the working parameters and efficiency of the system. It
has been found that when the evaporation temperature of the working medium falls in a range from 90 to 130 °C un-—
der the condition of the condensing temperature being 45 °C the flow resistance loss will lead to a decrease in the
power generated by the system and its efficiency by about 1.5% t0 9.2% and 1.7 to 9.3 % respectively. The
power consumption of the circulating water cooling system will account for a maximal proportion of the power genera—
ted by the system ( i. e. power consumption ratio) attaining 7.6 % to 13.7 % and the power consumption ratio of
the once-through water cooling system will be minimal being about 3.6% to 4.9% . Compared with the direct air
cooling mode the wet type air cooling mode can enhance the power generation efficiency of the system by 40.4% to
47.7% when the ambient temperature is higher than 30 C. Key Words: aromatic hydrocarbon distillation low

temperature waste heat organic Rankine cycle power generation system resistance loss cooling mode

= Study of the Numerical Simulation of the Uniform
Distribution Characteristics of a Flue Gas Flow in a New Type Active Coke Desulfurization and Adsorption
Tower LEI Ming LI Yang FAN Qing-wei DAN Huiie ( Xi’ an Thermodynamics Academy Co. Ltd. Xi’
an China Post Code: 710032) //Journal of Engineering for Thermal Energy & Power. —2014 29(4). -385

-390

By using the fluid simulation software Fluent a numerical simulation study was performed of the distribution charac—
teristics of a gas flow in a new type active coke desulfurization and adsorption tower. It has been found that when
the flue gases enter into the adsorption tower the flue gas flow speed will quickly drop under the action of the bed
resistance the flue gas flow will uniformly pass through the active coke layer. The bed resistance will greatly influ—
ence the flue gas flow distribution. The bigger the resistance the more uniform the flue gas flow in the tower. More—
over the local non-uniform phenomena of the flue gas flow in the tower can be changed by retrofitting the inlet
structure or additionally installing a flow disturbing device. Key Words: active coke flue gas desulfurization gas

flow distribution numerical simulation



