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(Themal Energy Engineering Research Center under Zhengzhou University, Zhengzhou, China, Post Code; 450002) //
Jourmal of Engireering for Thermal Energy &Power. — 2007, 22(2). — 197 ~ 200

On the basis of a three dimensional themrmal-mechanical coupled model, a study has been conducted of some key issues
concerning the reliability smulation of heat exchangers by using probability finite-element Monte Carlo method and reac-
tion surface method. It was found that a direct simulation method can more accurately simulate the reliability of the inte-
gral structure of a heat exchanger. Presented were uncertainty treatment skills for multiple variables under complicated
boundaty conditions and the TMC (themal-mechanical coupled) pocess. By giving a definition of multi-dimensional tah-
ular data functions, a sectioned linear interpolation method was adopted to realize an application of randomly-changed
temperature boundary conditions. The simulation accuracy of fatigue life can be enhanced through a logarithmic transfor-
mation. A practical example of simulation calculation of industrial heat exchangers indicates that finite-element random
simulation technology applied to the reliability calculation and fatigue life prediction of complicated structures can bring
about a high confidence result regarding loads and materials as well as geometric uneven characteristics entirely reproduc-
ing the actual structures in service. Key words; heat exchanger, finite-element probability analysis, reliability, thermal-
mechanical coupled

= Experimental Study of Heat Transmission Characteris-
tics inside Self-excitation Oscillation Flow Heat-pipes of Non-uniform Section] , |/SHANG Fu-min, LIU Deng-
ying, XIAN Hai-zhen, et al (Education Ministry Key Laboratory on Power Plant Equipment Condition Monitoring and
Control under the North China Electric Power University, Beijing, China, Post Code: 102206)// Journal of Engineering
for Thermal Energy &Power. — 2007, 22(2). —201 ~204

For two kinds of loop type self-excitation oscillation flow heat-pipes with different sectional structures, i.e. one of a uni-
form section with an inner diameter of 3 mm and amother; on the basis of the above-mentioned uniform section, having an
elliptical non-unifom section obtained by machining its heating and adiabatic segments into a vertically staggered arrange-
ment, studied was the internal heat transmission performance of the above loop type heat-pipes of non-uniform section un-
der the condition of being heated by laser with various power ratings. The study has been conducted by adopting and ex-
perimental study method and through an acquisition and analysis of temperature data monitored from the heat-pipe wall.To
perform the above study, various temperature measurement points were arranged at different locations on the heat pipe
wall. Furthermore, a contrast analysis has been conducted with respect to the performance of the uniform section self-ex-
citation flow heat pipes. The results of the analysis show that the pulsation mechanism and heat transmission characteris-
tics of the self-excitation oscillation-flow heat-pipes of non-uniform section are quite different from those of uniform section
heat pipes. At medium and high loads, non-uniform section structured heat pipes can obviously strengthen heat transfer
effect. Compared with heat pipes of unifomm section, they can increase the heat transmission power by 13.6%. Key

words: self-excitation oscillation flow heat-pipe of non-uniform section, heat transmission characteristics, experimental

study

— = Numerical Simulation and Experimental Study of Liquid-liquid Jet-
flow Atomization] , |/PENG Zheng-biao, LIANG Kun-feng, YUAN Zu-lin (College of Energy Source and Environ-
ment under the Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Enewgy
&Power. — 2007, 22(2). —205~212

A platform for numerical simulation of liquid-liquid atomization mechanism and another one for experimental study have
been established. By employing the above platfoims, water jet atomization mechanism in indissolvable solutions has been
studied and its atomization process numerically simulated by using a VOF-CSF multi-phase flow model. An experimental
verification and comparison was performed under identical working conditions. The study shows that the mathematical
model set up by the authors can successfully simulate a continuous jet-flow atomization process and the simulation results
are in extremely good agreement with the experimental ones. Through a combimation of numerical simulation and experi-
ments an exploratory study has been conducted of the influence of such key factors as jetflow cone height, jet flow speed,

indissolvable working-medium velocity etc. As a result; the following relevant law has been identified: under a certain
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atomization condition, the particle diameters of the atomization liquid droplets appear to be discrete; with an increase in
jet flow velocity, the movement mode of liquid doplets assumes a gradual transition from being regular in shape to becom-
ing turbulent. When the jet flow velocity is 3.5 m/s and the indissolvable medium velocity 0. 18 m/s, the development
trend of the atomization jet-flow cone height will undergo a change. The research findings are of major significance and
have practical value for understanding liquid-liquid jet-flow atomization mechanism and better guiding relevant engineering
applications. Key words: liquid-liquid atomization, numerical simulation, experimental study, VOF-CSF multi-phase
flow model

= A Study of an Innovative Swirling-flow Grid-type Desulfurizer of Flue-
gases] . |/LILi-qing(College of Energy Science and Engineering under the South China University, Changsha, Chi-
na, Post Code:410083), GUO San-xia, TANG Lin, WANG Xiao-gang (College of Environmental Science and Engineer-
ing under the Hunan University, Changsha, China, Post Code: 410082)// Journal of Engineering for Thermal Energy &
Power. — 2007, 2(2). —213 ~215, 220

On the basis of combining such principles as sprinkling, impingement, self-excitation and svirling flow, integrated were
the specific features of a swirling-flow and grid structure so as to intensify the mass transfer between gas and liquid. A se-
ries of tests have been performed of such main faclors affecting the desulfuration efficiency as sealing liquid height, pH
value of sprinkling liquid, flue-gas wetness and inner tower perforation air velocity. The tests indicate that when the
sprinkling quantity is 110.68 m”/h, sealing liquid height is set at 1230 mm, humidity of flue gas controlled at about
5.56, pH value kept at a value between 8 and 9 and inner tower perforation air velocity is around 14.5m/s, the desul-
furation efficiency can attain 98.5%, which is a comparatively good operating-condition point. The applications in indus-
try show that the desulfuration efficiency of the device exceeds 97%; and the resistance of the device is less than 1200 Pa.

Key words: flue gas desulfuration, swirling-flow grid, desulfuration efficiency, gas-liquid mass transfer

— = Experimental Study of Limestone/ Gypsum-based Wet Process
Flue Gas Desulfuration] , ]/DU Qian, MA Chun-yuan, DONG Yong (College of Energy Science and Engineering
under the Shandong University, Jinan, China, Post Code: 250061), WU Shao-hua (College of Energy Science and Engi-
neering under the Harbin Institute of Techmology, Harbin, China, Post Code: 150001)// Journal of Engineering for
Thermal Energy &Power. — 2007, 22(2). —216~220

By making use of a parallel-flow orderly falling film type of wet process desulfuration device established by the authors,
an experimental study has been conducted of limestone/gypsum-based wet flue gas desulfuration process. The test results
show that along the flue gas path, the rising trend of the desulfuration rate gradually weakened. When the desulfuration
rate is comparatively high, to further raise the desulfuration rate will require an increase of the absorption section height
or the liquid-gas ratio by a large margin. When the desulfuration rate of a boiler unit in a themal power plant is to be de-
termined, a proper choice must be made. The pH value of the desulfuration slurty decreases and there will be a rapid re-
duction of the pH value of the desulfuration slury in an area flom the inlet of the absorption tower extending to 0. 5 m
distance followed by a slower pH value reduction. The reduction trend of the limestone content in the slurry should be
gradually intensified. In the meantime the concentration of Ca® ; S and S* will be all enhanced. The increase of
Ca’ and S°" concentration will somewhat increase the supersaturation of the gypsum. Key words: wet process flue gas
desulfuration, desulfuration rate, limestone, pH value



