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= Development of Heat Exchange Technology from Macro-sized Heat Ex-
change Units to Miniaturized Ones| . | ZHOU Guo-yan, TU Shan-dong (Mechanical & Power Engineering Insti-
tute under the East China University of Science &Techmlogy, Shanghai, China, Post Code: 200237) /lfournal of Fngi-
neering for Thermal Energy &Power. — 2005, 20(5). —447 ~454

On the basis of analyzing the construction features of traditional heat exchangers a specific analysis was conducted of the
construction, performance and applications of now commonly used compact heat exchangers along with an exposition of
their development and potential use in micro-sized chemico-mechanical systems. With an anmonia cooler serving as an
example the design of a plate-fin heat exchanger and another kind of high-efficiency miniaturized heat exchange unit, the
so-called heat-pipe heat exchanger, was respectively carried out. It can be shown that the plate-fin heat exchanger fea-
tures higher heat-exchange efficiency and a compact structure. This also in a comprehensive way indicates the inevitable
development trend of heat exchange technology from macro-sized units to compact and miniaturized ones. The wide pros-
pects of the application of miniaturized heat exchange devices are specifically analyzed by citing as examples such typical
miniaturized heat exchange units as micro-channel heat exchangers, micwo-channel evaporators and micro-channel heat-
ers. Key words: heat exchange techmology, miniaturization, micwo-channel, micw heat transfer, minaturized chemico-

mechanical system, plate-fin type, heat-pipe type

= Application and Development of Steam Turbine Sealing Technologies| , | /
WEI Lin-jian, LI Chun-ging, GAO Lei; et al (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036)
[ foumal of Engineering for Thermal Energy &Power. — 2005, 20(5). —455 ~458

Steam turbine gland seal is a major constituent element of a tuibine, which has a direct bearing on the steam leakage of a
turbine seal, and thus affects the thermal efficiency of a steam turbine unit. In the light of the sealing mechanism of various
kinds of gland seal constuction the sealing performance of various turbine gland seals currently in use is analyzed and com-
pared along with a forecast of the development pospects of turbine sealing technology. Described in especial detail is the
adjustable gland seal of Brandon type developed by U.S. Brandon Engineering Co. in the recent decade or so and now ex-
tensively used worldwide. By using this type of gland seals it is possible to enhance the turbine operational safety and reli-
ability as well as significantly improve its thermal efficiency. However, its use in China has given rise to gland seal wst cor-

rosion and spring plastic deformation. Key words: stean turbine, steam gland, application, development

= Three-dimensional Numerical Simulation of
the Flow Characteristics at a Large Incidence of the Variable-geometry Power Turbine of a Marine Gas Turbine
[ - ] [ FENG Yong-ming, LIU Shun-long (Power &Nuclear Energy Engineering Institute under the Harbin Engineer-
ing University, Harbin, China, Post Code: 150001 ), LIU Min, WANG Lin (Harbin No. 703 Research Institute, Har-
bin, China, Post Code: 150036) /Joumnal of Engineering for Themal Energy &Power. — 2005, 20(5). —459 ~463

By employing three-dimensional numerical simulation techniques a study was conducted of the flow field mechanism of the
aerodynamic performance variation of a variable-geometry power turbine caused by the rotation of adjustable guide vanes.
The results of the study indicate that within a range of relatively small turning angles the adjustable guide vanes designed
by using a lage turning angle will enable the turbine to operate at a large incidence. The three-dimensional separation
flow field structure and its generation mechanism in the rotating cascade flow chanrel of an adjustable guide vane stage at
a large positive incidence are very different fiom those of the same vane stage at a lage negative incidence. Moreover, the
suction-surface separation flow caused by a large positive incidence will significantly reduce the efficiency of the tuibine
as a whole. Though a systematic mechanismic analysis the authors have proposed the use of a rear loaded blade profile
for the adjustable guide vanes using a relatively small tuming angle and the adoption of an aerodynamic design principle
under which a relatively large negative incidence is employed for the rotating cascade of the adjustable guide vane stage of
the variab le-geometry power turbine. Key words: marine gas turbine, variable-geometry power turbine, flow characteris-

tics at a large incidence, numerical simulation



