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Fig. 1 Schematic drawing of an on-ine method for
4-7 inspecting and measuring the leakage flow rate of

the vacuum system of a turbo — generator unit
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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
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0.54% having a relatively high contrast reliability. Through a comparison of the test data with the calculation re—
sults obtained by using the method in question the relative deviations of the test values from the calculation ones are
all within a range of 1% at five operating conditions thus verifying the correctness of the method under discussion.

Key words: turbo-generator unit vacuum system gas leakage rate experimental study

HAT = Experimental Study of the Mechanism Governing the
HAT ( Humid Air Turbine) Cycle Performance of a Split-shaft Micro Gas Turbine /PU Qiang WEI
Chen—yu GE Bin ZANG Shu-sheng( Education Ministry Key Laboratory on Power Machinery and Engineering Col-
lege of Mechanical and Power Engineering Shanghai Jiaotong University Shanghai China Post Code: 200240) //

Journal of Engineering for Thermal Energy & Power. —2012 27(5) . —544 ~548

Based on a split shaft micro gas turbine and through a saturator additionally installed constituted was the HAT cycle
performance test rig of the turbine. On this basis tests of the mechanism governing the HAT cycle performance were
carried out. The test results show that after the air is humidified it has a conspicuous influence on the cycle perform—
ance and both specific power and efficiency of the cycle have a very big enhancement when compared with that of
the simple cycle. When the humidification quantity reaches its maximum of 4. 2% the output power of the cycle will
increase by 16% . The simulation results under the test conditions are in very good agreement with the test ones. On
this basis a simulation calculation was performed of the test system with a recuperator. The calculation results show
that under the condition that the initial gas temperature is kept unchanged the incorporation of the recuperator will
result in an increase of the pressure loss of the system and the specific power of the device will decrease by about
3% —10% however in the meantime the oil consumption rate will lower by 20% -45% and the efficiency will go
up by 30% —80% . In such a case the performance of the system is markedly enhanced. Key words: split shaft mi—

cro gas turbine test rig HAT cycle gas turbine performance calculation

= Parameter Discrimination of a Combined Cycle Unit Based
on the Genetic Algorithm /QIU Xiao—<hi SI Pai-you HUANG Bao-hua ( North China Electric Power Sci—
ence Academy Co. Lid. Beijing China Post Code: 100045) WANG Wei ( Dispatchment and Communication Cen—
ter Beijing City Electric Power Company Beijing China Post Code: 100031) //Journal of Engineering for Thermal

Energy & Power. —2012 27(5) . —549 ~553

In the light of the actual demand of introducing a model for combined cycle units into an electric power system sta—



