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= Numerical Simulation of Steam and Flue—gas Heat Trans-
fer Flows in a Marine Boiler Superheater] , ]/ CHEN Ming, CUI Xiao—1i (No. 703 Research Institute of CSIC,
Harbin, China, Post Code: 150036), II Bang, GUI Hong —tao (College of Power and Energy Engineeing Harbin Fngi-
neering University, Harbin, China, 150001 ) // Journal of Engineering for Themal Energy & Power. — 2008, 23(3). —
298 ~302

An integral three—dimensional numerical simulation was conducted for the turbulent flow of inner steam and outer flue
gases of a marine boiler superheater. In the light of the structural features of the superheater, a special software Gambit
was used to conduct a thiee dimensional geometric modeling and mesh division. A numerical simulation was performed by
using sofiware Fluent.A variety of distribution laws governing the steam flow fields were obtained, including the distribu-
tion of static pressure, flow rate and heat load as well as supetheater tube—wall temperature field distribution. The simula-
tion results are in relatively good agreement with the actual operating conditions of the superheater, thus providing valuable
guidance for the structural design of marine boiler superheaters. Key words: superheater, steam flow, flue gas flow, tem-
perature field, numerical simulation

= Tests for Comparing the Atomization Performance of
a Wet— method Flue— gas Desulfuration Spray Tower at Different Nozzle Arrangements] . |/ LI Zhao—dong
(Nanjing Audit University, Nanjing, China, Post Code: 210029), YAN Lu, WANG Shi—he (Municipal Engineering De-
partment, Southeast University, Nanjing, China, 210096), WANG Xiao— ming (National Power Environmental Protection
Research Institute, Nanjing, China, 210031)// Journal of Engineering for Thermal Energy & Power. — 2008, 23(3).—
303 ~305

The spray tower represents a tower type most widely used in a wet—method flue gas desulfuration process and its atomiza-
tion system pertains to a key technology of the spray tower, which influences the desulfuration mass transfer process. To
conduct a more comprehensive study of the atomization performance of the spray tower, a test stand was set up. With the
pressure serving as an indirect index, both the swirl and spiral nozzles commonly used in the wet —method desulfuration
pwocess were adopted. A comparison of the atomization performance of the spray tower has been conducted, using the fol-
lowing layouts, namely, single—layer/double— layer swirl nozzle arrangement, single— layer/ double —layer spiral nozze
arrangement, swirl and spiral nozzle combined arrangement. The test results show that the role played by the atomization
system on the gas flow distribution in the tower is not quite evident. By comparison, the upper swirl and lower spiral nozze
combined arrangement mode is the preferred choice for the atomization system in the tower, which can meet the require-
ments both for the process liquid—gas ratio and achieve a relatively good unifomity of the atomized particle distribution
on the section and mist droplet dispersion on the spray section. Key words; flue gas desulfuration, spray tower, atomiza-

tion performance, sectional pressure distribution

— CO, = Thermodynamic Analysis of CO, Absorbed in the Process
of Calcium Carbonate Cyclic Calcination/ Carbonation] . /LI Ying— jie, ZHAO Chang —sui (Education Min-

istry Key Laboratory on Clean Coal Power Generation and Combustion Technology, Southeast University, Nanjing, China,
Post Code: 210096 )// Journal of Engineering for Thermal Energy &Power.— 2008, 23(3).—306 ~310

A themodynamic simulation was conducted on an Aspen Plus platform by using a method based on a cyclic absorption of
cartbon dioxide in the calcination/ carbonation reaction of calcium carbomate. With a supercharged circulating fluidized bed
sewing as a carbonation reactor; a nomal— pressure circulating fluidized bed was used as a calcination furnace featuring
combustion in an atmosphere of 02/ CO2. On the basis of the Gibbs free energy minimization theory when the average con-
version rate is 0.7 and the amount of fresh absorbent added in the carbonation process is 8 kg/ s, the system decarboniza-
tion efficiency was calculated as 74 %4, the CO2 concentration in the discharged flue gas as 5.3 % and the (0> concentra-
tion recovered fiom the calcination furnace as 95.6%4 as a result of repeated calcination/ carbonation reactions. Moreover,
simulated were the constituents of poduct in the discharged flue gas. As a result, the relationship between the flue gas re-

circulation_proportion and O2/ (02 volumelric, ratio was obtained. In the meantime, the relationship amone the amount of
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absorbent added, the decarbonation efficiency and the CO2 volumetric concentration in the discharged flue gas was calcu-

lated at different average carbonation conversion rates. Key words: Aspen Plus, calcination, carbonation, CO2 separation

= Heat Expansion Caused by Convective Evaporation
of Non— isothermal Diesel Oil Droplets and Analysis of its Effect on Ambient Pressure] , |/ SUN Feng—xi-

an, JJANG Ren— qiu (College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post
Code: 150001 )// Journal of Engineering for Themal Enery &Power. —2008, 23(3). —311 ~315

Based on a model for a non— isothemal liquid droplet evaporation with inner temperature gradient and heat expansion be-
ing taken into account, studied through a numerical simulation were the heat expansion caused by diesel oil droplet evapo-
ration in a hot convection aimosphere and its effect on anbient pressure. Under the condition of considering the thermo-
physical poperties of liquid droplets and gas flow being under momentary changes with their temperature, pressure and
constituents, through calculations, the curves showing the change in evaporation droplet radius in different hot atmospheres
were obtained along with a comparison of the difference in the predicted esults of droplet evaporation whether the heat ex-
pansion is taken into account or not. The esearch results show that there exists an obvious heat expansion in the convec-
tive evaporation process of diesel oil droplets, which can cause the life of liquid droplets to be shortened by over 10%.
The effect of the ambient pressure exhibits a non—monotonous nature and may reverse under certain hot environmental
conditions. Key words: non—isothermal liquid droplet, diesel oil, convective evaporation, heat expansion, ambient pres-

sure

= Modeling and Simulation of the Fuel Cell of an Indirect In-
ternally Reformed Solid—oxid¢ ., ]/ WANG Jin—li, ZHANG Hui— sheng, WENG Shi— lie (Education Ministry
Key Laboratory on Turbo — machinery and Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code:
200240)/ / Journal of Engineering for Themal Energy & Power. — 2008, 23(3).— 316 ~ 320

A one— dimensional dynamic mathematic model was established for a fuel cell based on a catalytic— coating refomer and
featuring an indirect internally reformed solid oxide.On the basis of the constituents and energy conservation and with an
electrochemical model being taken into account, a simulation model of the fuel cell in question was established based on
the distributed— lumped parameter technology and modularization concept. The model under discussion can not only re-
flect the distribution parameter characteristics of the fuel cell but also meet the demand for dynamic simulation. The steady
—state performance of a SOFC (solid— oxide fuel cell) was analyzed at an operating condition and the simulation of a
dynamic process was conducted by using the model in question. The research results show that the model can reflect the
basic performance of the indirect internally refomed SOFC. Key words: indirect internally reformed SOFC (solid oxide
fuel cell ), catalytic coating reformer, distributed— lumped parameter; modeling, simulation

/ = Implementation and Optimization of Biomass/ Pulverized Coal Micro—
feedingg . ]/ XU Xiang—qian, GONG Zhi—gqiang, LU Chun—mei, ZHANG Meng—Zhu (College of Enewgy Source
and Power Engineering, Shandong University, Jinan, China, Post Code:250061)// Journal of Engineering for Thermal En-
egy &Power.— 2008, 23(3).—321 ~323

To solve a variety of problems occurring in small—sized reburning test stands when pulverized coal and biomass are micro
—fed, such as poneness to get sticky and cloggeds non—uniform feeding and low accuracy, a two—wire screw— wd type
feeder of pulverized coal was used to conduct a micro—feeding test. For pulverized coal/biomass of a small and large par-
ticle diameter, various methods, such as pre— diying and adding silicon gel powder in an amount of 5%— 10 % by weight
and shaking at special locations, were adopted respectively to avoid the occurrence of agglomeration and rivulet flow phe-
nomena, meet the requirement to limit the pulverized coal feeding rate at less than 1 g/min, and greatly improve the conti-
nuity and unifomity of the feeding. The feeding rate is usually within a range of 4% above or below the averaged rate. The
methods under discussion feature high accuracy and good repeatability. Key words: micio — feeding, pulverized coal,
biomass particle, spiral feeder, inertial additive



