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ation plants. Key words: OWC (Ocean Wave Converter) , wave energy power generation, impulse type turbine, computa-

tional fluid dynamics

Wi FE B R s TR SR AE TR HE B SE B0 BF 5T = Experimental Study of Gas-liquid Mass Transfer Character-
istics of a Liquid-curtain Type Desulfuration Absorption Tower[ fi|,7¥ ]/ LI Na,ZHOU Qu-lan, XU Tong-mo, et al
(National Key Laboratory on Multiple-phase Flows in Power Engineering, Xi’ an Jiaotong University, Xi’ an, China, Post
Code: 710049)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 109 ~ 112

An experimental study has been performed of the desulfuration performance of a liquid-curtain type absorption tower, dur-
ing which the influence of such parameters as flue-gas flow rate, circulatiﬁg slurry quantity and pH value etc. on its desul-
furation performance was studied . When the structure and operating parameters of the tower are properly chosen, the desul-
furation efficiency can reach 95% . The authors have presented a method for calculating the mass transfer area of the tower
and established for it a mass transfer model. It has been found that the mass transfer coefficient of the tower does not vary
significantly when pH value is in a range from 5 to 10. In addition, an empirical correlation formula of the mass transfer
coefficient of the tower concerning gas phase and liquid phase Reynolds Number has been obtained. Key words: liquid-

curtain type absorption tower, desulfuration efficiency, mass transfer coefficient, equivalent mass-transfer area

I S M A A3 B 37 % R K SCR ¥ 5 8 JR R TR A& PE BE 932 ) = Influence of the Flue Gas Velocity Field
at an Ammonia-injection Grid on Uniform Flows and Reducing-agent Mixing Performance of a High-efficiency
SCR (Selective Catalytic Reduction) Device[ TI],7¥ ]/ LEI Da, JIN Bao-sheng (College of Energy Source and Environ-
ment, Southeast University,, Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Energy & Power.
- 2009,24(1). - 113 ~ 119

With an ever increasing SCR (Selective Catalytic Reduction) system denitration efficiency, the flue gas velocity field at an
ammonia-injection grid (AIG) becomes ever more important in SCR system uniform flow and mixing technology . With the
SCR system in a high efficiency power plant serving as an object of study, analyzed was the influence of ten typical
changes of the flue gas velocity field at the AIG on the uniform flow and reducing agent mixing performance in the SCR
system of the power plant by using a SCR system numerical model which has been verified by a cold state model. It has
been found that for the SCR system with a high denitration efficiency, any changes to the velocity field at the AIG exercise
a great influence on the distribution of ammonia-nitrogen ratio at the interface of a catalyzer inlet and also a definite influ-
ence on the velocity field at the inlet interface.In a design process, the control of the inhomogeneity of the flow speed at
the AIG can enhance the quality of the uniform flow and mixing in the SCR system. In a high-efficiency SCR system in
which a relatively good control over the inhomogeneity of the flow speed at the AIG has been achieved, with an increase of
the inhomogeneity , the nonuniformity of the ammonia-nitrogen ratio at the catalyzer inlet will increase . The velocity field at
the AIG and that of the catalyzer have a similarity . Key words: denitration, SCR (Selective Catalytic Reduction) , uniform

flow and mixture performance, ammonia-injection grid, flue gas velocity field

WHE- TR IR B BB R BBy I5 Yo ¥y A I B = A Model Featuring the Formation of Pollutants in a Grate-
CFB ( Circulating Fluidized Bed) Compound Solid Waste Incinerator[ Ti|, i ]/ ZHANG Yan-guo, LI Qing-hai,
CHEN Chang-he, et al (Education Ministry Key Laboratory on Thermal Science and Power Engineering, Tsinghua Univer-
sity, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 120
~ 126

Established was a mathematical model for the combustion in a grate-CFB (Circulating Fluidized Bed) compound solid
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waste incinerator and the formation of pollutants (CO,NOy ,SO,, HCI) . The model in question includes a submodel for
material distribution in an incinerator, one for carbon and volatile combustion, one for oxidization and reduction of NO
and another one for the reaction of SO, and HCl with CaO etc. An applicability test has been performed of the models by
using the data measured during the operation of a 150 t/d and 260 t/d solid waste incinerator. By using the model, ana-
lyzed was the influence of the excess air coefficient, primary air flow-rate, coal blending ratio and separation efficiency of
a separator etc. on the formation of pollutants. The model can be helﬁful and provide a guide for the analysis and design of
incinerators . Key words: grate-CFB (Circulating Fluidized Bed) , MSW (Municipal Solid Waste) incineration, combus-
tion, pollution , model

SR B RGBT JE /KR CO, BYXT EL = Comparison of CO, Capture by Ammonia Water Before and
After Combustion in a Coal-fired Power Generation System[ T/ ,7X ]/ GAO Jian, NI Wei-dou, LI Zheng ( Department
of Thermal Energy Engineering, Tsinghua University, Beijing, China, Post Code: 100084 )// Journal of Engineering for
Thermal Energy & Power. — 2009,24(1). - 127 ~ 131

A contrast study has been performed of carbon removal by ammonia water before combustion in an IGCC (Integrated Gasi-
fication Combined Cycle) and after combustion in the coal-fired power plant of a power generation system. It has been
found that when the carbon is removed before the combustion, ammonia loss and content of ammonia in purified gas are all
smaller. Compared with the carbon removal before the combustion, the water quantity lost in carbon removal after the com-
bustion by adopting an ammonia method will be 300 to 400 times more than that in carbon removal before the combustion,
and the ammonia quantity lost will vary in a range from 200 to 500 times (depending on the ammonia water concentration
adopted for absorption) . A comparison of the carbon removal by the ammonia method with other chemical carbon removal
methods for use before the combustion shows that the carbon removal by the ammonia method is a very advantageous one.
Compared with MEA ( monoethanolamine) , the heat consumption of the carbon removal by the ammonia method can be
decreased by about 2 percentage points. Moreover, the ammonia can be regenerative at a pressure, offering more favorable
conditions for a subsequent further compression treatment. Key words: CO, removal, ammonia water, energy consump-
tion, IGCC (Integrated Gasification Combined Cycle) , coal-fired power plant

R E 5 BB TRE R HIE XK FHBE & B 2R 4 = Tower Type Solar Energy-based Thermal Power Genera-
tion System with a Two-stage Heat Storage and Dual Operating Mode[ Ti|,7X ]/ SU Jian-feng, HAN Wei, LIN Ru-
mou (Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing, China, Post Code: 100190), YANG
Min-lin (Research Center of Distributed Energy Sources, Dongguan University of Science and Technology , Dongguan , Chi-
na, Post Code: 523808)//Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 132 ~ 137

The authors have presented a tower type of solar energy-based new thermal power generation system with two stages of heat
storage and dual operating mode . The performance characteristics of the new system were simulated and analyzed. In the
meantime , by using the EUD (Energy-Utilization Diagrams) analytic method, revealed was the thermal energy stepped uti-
lization and energy-saving mechanism in critical processes. The flow path in the two-stage heat storage system has solved
relatively well the problem of a large exergy loss of a conventional system in its heat storage and release process. In the
meanwhile, the dual operating mode can provide a new means for lessening the discontinuity defect of the solar energy.
Under the condition of a same quantity of heat storage, the power generated by the heat storage subsystem of the above-
mentioned new system, when the subsystem operates independently, can increase by 38.1% . The research results can well
provide a new approach and theoretical support for the development of high efficiency and low cost tower type of solar en-
ergy-based thermal power generation systems.Key words: two-stage heat storage, dual operating mode, thermal energy
stepped utilization, tower type solar energy-based thermal power generation



