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N = Numerical Calculation of the Process of Flows, E-
vaporation and Collision in a Desulfurization Reactor Activated through Humidification [ , |/ WU Shu-zhi,
ZHAO Chang-sui, DUAN Yu-feng, et al (Education Ministty Key Laboratory on Clean Coal Power Generation and Com-
bustion Technology under the Southeastern University, Nanjing, China, Post Code: 210096) //Journal of Engineering
for Thermal Erergy &Power. — 2003, 18(5). —471 ~474
Model study methods and numerical calculation results are described of the process in an activated (through spray water
humidification) desulfurization reactor cncerning the following: gas phase flows, water drop motion and evaporation, col-
lision of water drops with particles of desulfurizing agents, as well as sewus drops formed afier the collision. The numeri-
cal simulation of a gas-phase turbulent flow model was conducted by the use of a k-¢ dual-equation model. Water-drop
motion and evaporation model was respectively simulated with the use of a random trajectory model and a water-drop evap-
oration model after a Ranz-Mashall modification. The wllision between water drops and particles of desulfurizing agent
was simulated by way of an inertia sedimentation model. The results of the numerical calculation indicate that the gas-
phase velocily field in the activated reactor has evolved to a fully developed zone of turbulent flows. The atomized water
dops injected into the reactor and the serous drops formed have completely evaporated within a short distance. The cap-
ture of desulfurizing agents mainly occurred in a section not far behind the location where water drops have been injected,
followed by a drastic reduction of the capture efficiency. Key words: desulfurization, numerical simulation, evapora-

tion, collision

NO = Experimental Research on the Impact of Dielectric Charac-
teristics on NO Removal by a Dielectric-barrier Discharge[ ., ]/ YU Gang, GU Fan, XU Yi-gian, et al (Edu-
cation Ministry Key Laboratory on Clean Coal Power Generation and Combustion Technology under the Southeastern Uni-
versity, Nanjing, China, Post Code: 210096) // Journal of Engineering for Themal Energy &Power. — 2003, 18(5).
—475 ~477
The impact of dielectric characteristics on NO removal is studied under the presence of dielectric-barrier discharge plas-
ma. First, a NO emoval test system with the use of the dielectric-barrier discharge plasma was set up. An experimental
study was conducted of the NO removal efficiency by using various dielectrics, such as Al2O3, CaO, MgO and glass,
etc. Then, a theoretical analysis was performed of the mechanism of such an impact. The results of experiment and theo-
retical analyses indicate that the eleciric field intersity of gas discharge formed by various barrier dielectrics are different
with the energy provided to activated particles also being different. This results in a different influence on the NO removal
rate. Key words: NO, dielectric-barrier discharge, dielectric constant, plasma

=Tooth Profile Design for and Finite Element Analysis of Asym-
metrical Involute Spur Gears| ., |/ JIANG Li-dong, CHANG Shan, SHI Yuquan, et al (Harbin No. 703 Re-
search Institute, Haibin, China, Post Code: 150036) // Journal of Engineering for Thermal Energy &Power. — 2003,
18(5). —478 ~ 481
Asymmetrical involute spur gears have different pressure angles on the drive side and coast side. A rational design of the
tooth profile of such gears can lead to an increase in gear load capacity, a reduction in noise and vibration levels and a
significant enhancement in bending strength. The authors have developed tooth-profile equations for the above-mentioned
spur gears and relevant computer programs with calculation examples being given. In addition, a three-dimensional solid
model of the spur gears was set up and a finite element analysis of the latter perfformed. Key words: asymmetrical invo-

lute spur gear, tooth pwfile design, finite element analysis

= Power Optimization of a (osed Brayton Cycle with Endo-re-
versible Intercooling and Regenerative Heating [ , ]/ WANG Wen-hua, CHEN Lingen, SUN Feng-rui (Depart-
ment of Nuclear Energy Science and Engineering, Naval Engineering University, Wuhan, China, Post Code: 430033)
// Journal of Engineering for, Thermal Energy, &Power., 2003, 18(5). 482 ~485
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The heat resistance losses of working mediums in high and low temperature-side heat exchangers, regenerative heaters and
intercoolers have been taken into account for an endoreversible closed Brayton cycle under constant-temperature heat
source conditions. With power output serving as an objective of optimization the authors have optimized the distribution of
themal nductivity values and intemediate pressure ratios for the above-mentioned items. Through the use of numerical
calculations analyzed is the impact of several main cycle characteristic parameters on the distribution of maximum powers
corresponding magnitudes of thermal conductivity, intermediate pressure ratios and the double maximum power. Key

words: finite time themodynamics, Brayton cycle, intercooling and regererative heating, power optimization

= Mathematical Model for and Experimental Study of the Falling
Film Absorption of Bare Tubes and Skewed-slot Low-ribbed Tubes [ , |/ WANG Meixia, ZHOU Qiang-tai
(Power Engineering Department, Southeastern University, Nanjing, China, Post Code: 210096), LIU Cun-fang (Col-
lege of Energy and Power Engineering, Shandong University, Jinan, China, Post Code: 250061) / /Journal of Engineer-
ing for Thermal Energy &Power. — 2003, 18(5). — 486 ~ 489
A mathematical model dealing with the falling film absorption of bare tubes and skewed-slot low-ribbed tubes has been set
up. A numerical calculation method was used to solve for the outer layer model of bare tubes and skewed-slot low-ribbed
tubes while an analytical method employed to solve for the velocity, temperature and wncentration equation of the inner
layer of the above-mentioned tubes. The calculated results were compared with those of tests, revealing a basic agreement
between them with all errors being assessed at less than 10%). Causes leading to the errors were analyzed. Itis concluded
that the skewed-slot low-ribbed tubes can serve as intensification tubes suitable for use in absorption devices. Key
words: skewed-slot low-ribbed tube, absorption, mathematical model, numerical calculation

= The Basic Differential Equations of Thermodynamics Exergy
Function and Its Characteristic Functions|[ , ]/ HAN Guang-ze, WANG Xiao-wu, XIE Xin-an, et al (Depart-
ment of Applied Physics, South China University of Science &Technology, Guangzhou, China, Post Code: 510640) //
Journal of Engineering for Thermal Energy &Power. — 2003, 18(5). —490 ~ 49, 511
Proceeding from a universal expression of exergy, the authors have derived the first and second basic differential equations
for the exergy function of a thermodynamics system. These two equations make it possible to change the exewy unfit for
direct measurement into a function of measurable parameter. Through the use of basic differential relations the character-
istics of system exewy function can be studied by experimental means. Moreover, it is also feasible to solve for the exewy
function of a system. Afier a poper selection of free variables the exergy function of a system can serve as a characteristic
function, from which all other thermodynamic functions may be determined. Key words: themodynamics, exergy, basic

differential equation, characteristic function

= A Study of a New Type of Boiler Feedwater Deaerator [ , |/ ZHANG
Lin-hua (College of Environmental Engineering under the Xi’ an University of Architectural Science & Technology, Xi’
an, China, Post Code: 710055), CUI Yong-zhang, QU Yun-xia, et al (Department of Air Conditioning & Refrigeration
Engineering, Shandong Institute of Architectural Engineering, Jinan, China Post Code: 250014) //Journal of Fngi-
neering for Thermal Energy & Power. — 2003, 18(5). —493 ~496
The study results of an innovative boiler feedwater deaerator, which removes oxygen by a process of hydwgenation, are
presented. lis operation principles and main components are described and cwmpared with those of other deaeration meth-
ods. The factors affecting deaeration effectiveness are analyzed. Tests have shown that the hydwgenated deaerator features
a stable and reliable operation and high deaeration effectiveness with the content of residual dissolved oxygen in the outgo-
ing water fully complying with boiler feedwater quality standards. Such deaerators can be widely used in boiler feedwater
systems and for supplying make-up water to hot water boilers and heat supply systems. Key words: deaeration, deaera-
tor, catalysis, hydrogenation, dissolved oxygen

J =Design of a J-shaped Refeed Valve for a Circulating Fluidized Bed Boiler



