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LDV  PIV = Advances in the Study of Thermo-acoustic Heat Engines Based
on LDV ( Laser-Doppler Velocimetry) and PIV ( Particle Image Velocimetry) Technology /PAN
Na SHEN Chao ( Education Ministry Key Laboratory on Heat Transfer Intensification and Process Energy Conserva—
tion South China University of Science and Technology Guangzhou China Post Code: 510640) // Journal of Engi—

neering for Thermal Energy & Power. —2012 27(5) . -523 ~528

Thermo-acoustic heat engines are new type power plants based on the thermo-acoustic effect and feature many mer—
its such as energy conservation and environmental protection etc. As a wholly-new non-contact type measurement
technology the applications of laser-Doppler velocimetry ( LDV) and Particle Image Velocimetry ( PIV) in the ther—
mo-acoustic domain have played an important role in the development of the thermo-acoustic theory. The authors
have described the applications of the LDV and PIV technology in the thermo-acoustic study and given an overview
of the latest advances in the study of thermo-acoustic heat engines based on both technologies. The LDV technology
was used to realize the measurement of the acoustic speed and calculation of the acoustic power in the thermo-acous—
tics while PIV technology was employed to measure the acoustic field inside resonant tubes and the flow field in the
tail portion of stacks further analyzing the interaction between the gas and solid media in a thermo-acoustic heat en—
gine and their law governing the alternative flow and study the heat-acoustic conversion theory. Key words: LDV

( laser-Doppler velocimetry) PIV ( Particle Image Velocimetry) visualization thermo-acoustic advancement

= Leakage Flow Control-based Leading Edge Blade Tip
Machined Design of an Axial Flow Compressor /WANG Wei CHU Wudi ZHANG Hao-guang ( College
of Power and Energy Source Northwest Polytechnic University Xian China Post Code: 710072) //Journal of Engi—

neering for Thermal Energy & Power. —2012 27(5) . -529 ~534

To control the blade tip leakage flow and enlarge the stability margin of a compressor presented was a method for
machining the blade tip at the leading edge. A high-energy fluid was introduced from the blade tip clearance at the
leading edge and the turning direction of the leakage flow was controlled by the inertia of the incoming flow. A nu—
merical method was adopted to study the influence of nine leading edge blade tip machined structures on the per—
formance of the rotor at various rotating speeds. With an aim to increase the stability margin an optimized design
was performed of the blade tip machined structure. It has been found that with an incoming flow introduced from the
leading edge blade tip clearance the leading edge blade tip machining can lower the return flow extent of the leak—
age flow thus decreasing the blocking extent of the passage. Under the premises of the total pressure ratio and isen—

tropic efficiency keeping constant the stability margin of the rotor was increased by 2% and 3% at the high and low



