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Tab. 2 Influence of the blade-tip machining on the performance of a rotor

1 2 3 4 5 6 7 8 9
ASM% (8 130 r/min) 2.20 2.27 1.09 3.72 2.31 1.26 -2.17 -2.68 -5.29
ASM% (110 765 r/min) 1.17 2.09 1.20 2.73 2.01 1.43 -2.90 -3.42 -4.56
An% ( 10 765 r/min) 0 0 0 0 0 -0.08 -1.36 -1.32 -1.38
A7 % (10 765 r/min) 0 0 0 0 0 0 -1.80 -1.80 -1.80
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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
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rotating speed respectively. There exists an optimum blade tip machining extent at which a relatively big increment
of the stability margin can be obtained by the rotor at various rotating speeds. Key words: axial flow compressor

leakage flow leading edge blade tip machining stability margin numerical simulation

= Influence of Various Rotating Blade Tip Struc-
tures on the Blade Tip Leakage Flow and Heat Exchange of a Gas Turbine /LI Peng ZHANG Chao
LIU JianHun( Engineering Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post

Code: 100190) //Journal of Engineering for Thermal Energy & Power. — 2012 27(5) . -535 ~539

With the first stage of a heavy-duty gas turbine serving as the object of study numerically studied was the influence
of such blade tip structures as flat blade tip slot shoulder on both the pressure surface and the suction surface on
the blade tip leakage flow and heat exchange. The simulation results show that the blade tip structure has a relatively
big influence on the leakage flow in the blade tip clearance and the pressure distribution on the suction surface nea—
ring the blade tip. Compared with the flat blade tip structure the slot structure and shoulder one on the pressure sur—
face can decrease the total pressure loss caused by the leakage vortices while the shoulder structure on the suction
surface can increase the loss. The flat blade tip structure has the highest mean heat exchange coefficient while the
shoulder structure on the suction surface has the lowest mean heat exchange coefficient about 70% of the flat blade

tip structure. Key words: gas turbine blade tip structure leakage flow blade tip heat exchange

= New Method for On-line Measuring the Gas Leak—
age Rate of a Turbo-generator Unit Vacuum System /GUO Ying WANG Xue-tong ZHOU Guang-—
shun ( Steam Turbine Research Institute Shandong Electric Power Academy Jinan China Post Code: 250002)
YAO Fei ( Jilin Electric Power Prospecting Design Institute Changchun China Post Code: 130022) //Journal of

Engineering for Thermal Energy & Power. —2012 27(5) . —540 ~543

Presented was a new method for on-ine measuring the gas leakage rate of a turbo-generator unit vacuum system. The
method in question can be used to calculate and obtain the air leakage rate of a condenser by additionally installing
temperature pressure and relative humidity measuring points on the gas extraction pipeline of the condenser of a
power plant and insert the parameters such on-ine measured into the calculation formula derived herein. To verify
the correctness of the method a test rig for simulating the vacuum extraction pipeline environment of the condenser

of a power plant was set up. The uncertainty degree of the whole test system from an uncertainty analysis was



