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= Specific Features of Advanced Micro Gas Turbines and Their Applica-
tion Prospects [ , ] | WENG Yi-wu, SU Ming, WENG Shi-lie (Institute of Mechanical &Power Engineering under
the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) Ilournal of Engineering for Themal Energy &
Power. — 2003, 18(2). 111—115
A new type of heat engines, advanced micro gas turbines pertain to a category of clean, high-efficiency, low-cost and
highly reliable energy supply system. They have attracted considerable attention from academics and wimessed to date a
spectacular development. Concerning the worldwide research and development efforts as well as the current usage situation
of these turbines, the authors have focused on their technical advances and features. Furthermore, an exploratory study
was carried out of a small-sized distributed energy system with a micwo gas turbine serving as its core and also of a hybrd
gas turbine [ fuel cell system. The usage prospects of micro gas turbines in China have been briefly evaluated. Key
words: micro gas tuibine, distributed power generation, cogeneration of cooling energy, process heat and electric power

fuel cell

= Recent Advances in the Technology of Non-corona High-temperature
Electrostatic Precipitation|[ . ] /YANG Ya-ping, WEI Qi-dong (Research Institute of Themal Energy Engineering
under the Southeastern University, Nanjing, China, Post Code: 210096), HUANG Hui-fen (Department of Electronics
Engineering, Southeastern University, Nanjing, China, Post Code: 210096) Ifournal of Engineering for Thermal Energy
&Power. — 2003, 18(2). 116—119
The technology of non-corona high-temperature electwstatic precipitation involves an mnovative method of dust particle re-
moval suited for use at elevated temperatures. It utilizes the cathode emission of thermal electrons to get the dust particles
in flue gases electrically charged. The electrically charged particles are then captured and collected under the action of an
electric field. The most recent resulis of research of the above-cited technology are presented in detail. Key words: non-

corona electrostatic precipitation, performance test, cathode poisoning

= A Visual Study of the Gas-solid Dual- phase Flow Character-
istics in a Circulating Fluidized Bed | ., | [ TIAN Zi-ping, ZHONG Zhi-giang, CHEN Yong-guo, CHEN Jun (In-
stitute of Mechanical & Power Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code:
200030) /Jjournal of Engineering for Thermal Energy & Power. — 2003, 18(2). 120—124
Through the use of a charge-coupled device’ s function of fast image acquisition on a self-designed and built test rig ob-
tained were the images of flow conditions in a fluidized bed under different airflow rates, followed by an effective process-
ing of these initial images by using an image pwcessing method. Furthemore, a series of phenomena were studied, in-
cluding the turn-down flow adhered on a wall, gas local-diffusion coefficient, the profile of local voidage along the longi-
tudinal and transverse axis, and the ascending velocity of bubbles. Also given is the fractal dimension of the boundary
curve of bubbles during tests. As a result of the above, realized was the visualization of gas-solid dual-phase hydrody-
namic characteristics in a circulating fluidized bed, thus fulfilling a fruitful attempt to use image processing techniques on
a circulating fluidized bed. Key words: circulating fluidized bed, boiler; gas-solid two-phase flow, hydrodynamics, im-
age processing, visual study

=A Study of the PAHs (Polycyclic Aromatic Hydrocarbons) Emissions Re-
sulting from the Combustion of Different Ranks of Coal [ , | /11 Xiao-dong, FU Gang, YOU Xim-fang, YAN
Jian-hua (National Key Lab of the Ministry of Education on Clean Utilization of Energy Sources and Environmental Engi-
neering under the Zhejiang University, Hangzhou, China, Post Code: 310027) [ flournal of Engineering for Thermal Fn-
ewgy  &Power., — 2003, 18(2). 125—127



2 © 213 -

The organic pollutants generated by the combustion of coal, such as polycyclic aromatic hydwcatbons (PAHs ), are highly
carcinogenic, mutagenic and teratogenic, and have thus attracted widespread public attention. The authors have studied
the generation of PAHs during the combustion of various kinds of coal and identified the relationship existing between the
PAHs emissions during wal combustion and the content of PAHs in raw coal. Also esearched is the influence of the con-
stituent content of fixed carbon, volatile substance and ash in coal on PAHs emissions during the pocess of coal combus-

tion. Key words: coal, polycyclic ammatic hydrocarbons, combustion, pollutant emissions

= Experimental Study of Flue Gas Desulfurization by Using an In-duct Sorbent
Injection [ , | /HUANG Zhen, FENG Bin, LI Da-ji (Key Lab of Education Ministry on Clean Coal Combustion and
Power Generation Technology under the Southeastern University, Nanjing China, Post Code: 210096), LU Ping (Power
Engineering Institute of Nanjing Normal University, Nanjing, China, Post Code: 210042) [lournal of Engineering for
Thermal Energy &Power. — 2003, 18(2). 128—131
A systematic research was conducted of the influence of various factors on the effectiveness of flue gas desulfurization.
Such factors include: approach saturation temperature, SO, inlet concentration, atomizing airflow rate of nozzles, injected
layered lime dlurry and pressurized slaked sorbent, etc. The results of the study indicate that the adoption of an enhanced
Ca8 ratio, areduced AT, a layered water spray and pressurized slaked sorbent can be conducive to increasing the desul-
furization efficiency. Under the condition of a Ca S ratio of 2.5 the desulfurization efficiency with the use of pressurized
slaked sorbent can exceed 65%. Key words: flue gas desulfurization, in-duct sorbent injection, desulfurization efficien-

cys Ca8 ratio

= Experimental Investigation of Soot Carbon Deposition Mechanism in Ho-
neycomb Regenerators [ , | | XING Gui-ju (Anshan University of Science & Technology, Anshan, China, Post
Code: 114002), HU Sheng-teng, FU Wei-biao (Depariment of Engineering Mechanics, Tsinghua University, Beijing,
China Post Code: 100084) /[Journal of Engineering for Thermal Energy &Power. — 2003, 18(2). 132—135
Under a method of soot carbon pwoduction with the use of fuel oil cracking measured was the pressure difference generated
during the passing of soot carbon-containing flue gases through a honeycomb body as well as the variation of inlet tempera-
tures. On this basis it was discovered that the deposition of soot carbon in the honeycomb body complies with Boltzmam
variation law. Such a discovery is helpful in providing valuable reference data for the applied research of high-temperature
and low-oxygen regenerative combustion and for the development of new types of regenerators. Key words: honeycomb,

soot carbon, pressure difference, deposition, regenerative combustion

R—11 = Boiling Heat Exchange Characteristics of R-11 in the Nar-
row Spaces of an Intensified Heat-transfer Tube Bank| ., | /11U Zhenhua, Y1 Jie (Institute of Power and Ener-
gy Engineering under the Shanghai Jiaotong University, Shanghai, China, Post Code: 200030) /lournal of Engineering
for Thermal Erergy &Power. — 2003, 18(2). 136—138
An experimental investigation was conducted of the intensified boiling heat transfer of R-11 in the narow spaces of a com-
pact heat-transfer tube bank consisting of rolled surfaces. The results of the investigation confirm that the full-liquid type
of evaporative heat-transfer device comprising the above-cited tube bank offers a good heat-transfer performance. lis work-
ing principle is based on the utilization of the narrow spaces of the intensified heat-trarsfer tube bank for an early conver-
sion of natural convection heat transfer into a thriving nucleate boiling heat transfer. The experimental results also wnfirm
that the boiling heat-transfer intensification effect of the two kinds of intensified techniques as offered by 1) the narrow
spaces formed by the tube bank and 2) the intensified heat-transfer surfaces should not be viewed as a version of simple

superimposition. - Key words: composite intensified heat trander, boiling heat transfer, narrow space



