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= Latest Advances in Involute Planetary Gear Transmission Technology|
1 /ZHU Zhen-rong, JIANG Li-dong, CHANG Shan (Harbin No. 703 Research Institute, Harbin, China, Post Code:
150036)/ /Journal of Engineering for Thermal Energy & Power. —2007, 22(4).— 351 ~ 356

The classification and specific features of planetary gears and the latest research findings concerning their transmission ef-
ficiencys uniform loading, vibration and noise abatlement are described with the current research results of some scholars
both at home and abroad being summarized . As to the calculation of their transmission efficiency, the method most widely
used is based on transmission ratios. For some special structures, the use of certain specific methods may greatly simplify
the calculation process. Regarding the research of uniform loading, outlined are several kinds of typical uniform-load
mechanisms and research achievements of some Chinese and foreign academics. As for the research in vibration abatement
and noise reduction of planetary gear transmission devices, mainly presented are the dynamic models and methods for solv-
ing dynamic responses. Finally, it is noted that major problems due for further research include: planetary gear transmis-
sion dynamics, low vibration and noise planetary-gear transmission units and the design of the above units in the high ca-
pacity category. Key words: involute, planetary gear, efficiency, unifom load, vibration, noise

= A Comparison of Circumferential Slot With Stepped (ear-
ance Structure in a Single-stage Axial-flow Compressor [ , |/LU Jia-ling, CHU Wu-li, LU Xin-gen (College of
Power and Fnergy Source under the Northwest Institute of Technology, Xi” an, China, Post Code: 710072)// Journal of Fn-
gineering for Thermal Erergy & Power. — 2007, 22(4).—357 ~361

After the eliability of a calculation model has been verified, a numerical simulation for a single-stage subsonic axial-flow
compressor was conducted of the working characteristics of a real wall casing, circumferential slot one and stepped clear-
ance structure under the condition of 71% design speed. The simulation results show that both the circumferential slot
casing and stepped clearance stucture can enlarge the compressor stable operating range to a certain extent. However, the
circumferential slot plays a more explicit role in controlling the blade tip leakage vortexes in the blade leading edge, thus
making it more suitable to be designed at the front half portion of a blade flow passage. The stepped clearance structure
can fulfil its due function of diffusion stabilization when located in both the front and rear half portion of the blade flow
passage. When the above structure is allocated in the leading edge of a blade, the compressor will suffer a relatively lage
dwp in efficiency. In case the clearance structure is located in the blade trailing edge, it can contribute to a reduction of
the area of the separation zone in the blade wake, thus playing a beneficial role in enhancing compressor efficiency. Key

words: axial-flow compressor; ciracumferential slot, stepped clearance structure, blade tip leak age vortex, wake

= Hotwire-based Experimental Study of Secondary Flows in Turbine Cascades
[ » ]/LIJun, SU Ming (Education Ministry Key Laboratory on Power Machinery and Engineering under Shanghai
Jiaotong University, Shanghais China, Post Code: 200030)// Journal of Engineering for Themal Energy & Power. —2007,
22(4).—362 ~366

The periodical three-dimensional flow field at the outlet of a turbine plane cascade was measured by using wtary single-
wire slanting hotwires and a mathematical solution to the three-dimensional speed average value was accomplished by us-
ing a least square fit of the hot-wire measured data with the help of the LSQNONLIN most optimized function of Matlab.
A sub-sonic cascade test wind tunnel was set up to study the transient speed fields measured by hotwires at three different
blade heights and two different inlet flow rates and analyze the secondary vortex flow conditions at the cascade outlet. By
comparing different operating conditions of the cascade, it has been found that the cascade with a high inlet flow speed has
a more conspicuous wake zone and more intensive secondary flows than those with a low inlet flow speed. The cascade with
a relatively small blade height, however, has more drastic secondary flows, resulting in a quick increase of both radial flow
speed (u) in the outlet plane of the cascade and axial flow speed (w) perpendicular to the outlet plane and a dramatic
decrease of circumferential flow speed (v) in the outlet plane. Both the decrease of blade height and the increase of aero-
dynamic load (speed) will greatly increase the secondary flow losses of the cascade, which can be substantially ascribed to
an enhancement of transversal pressure gradient of the cascade. Key words: cascade, single-wire slanting hotwire, three-
dimensional flow field measurement, secondary flow, blade height, turbine



