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Fig. 1 Mathmatical model of a typical combined cycle unit
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Fig.5 Model for a combined cycle power plant system
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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—
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bility analytic programme presented was a combined cycle unit model applicable for the stability analysis of an elec—
tric power system on the basis of an analysis of the mathematical model for conventional combined cycle units. The
authors have applied the genetic algorithm in the model parameter discrimination process and developed a software
for discriminating a model for combined cycle units based on Delphi platform. The application cases show that the
simulation results by using the model are in agreement with the actually measured signals proving that the model
under discussion and the discrimination algorithm are effective thus laying a foundation for subsequent primary fre—
quency modulation and dynamic characteristics analysis of a combined cycle unit. Key words: combined cycle u—

nit genetic algorithm parameter discrimination Delphi

= Numerical Analysis of the Cylindrical Tube Bank Fluid-in—
duced Vibration and Heat Exchange Characteristics /SU Yan-cai GE Peiqi YAN Ke ( Education
Ministry Key Laboratory on High Efficiency and Clean Manufacturing College of Mechanical Engineering Shandong
University Jinan China Post Code: 250061) //Journal of Engineering for Thermal Energy & Power. — 2012 27

(5). 554 ~559

Based on the Workbench and CFX simulation technology numerically analyzed were the fluid-induced lined and
staggered cylindrical tube vibration at various intervals and heat exchange characteristics. The research results show
that within the range of the study the fluid induces the lined cylindrical tube vibration and there exists a critical val—
ue of the cylindrical tube interval L, =3.5 d. When the interval is less than L, the downstream cylindrical tube vi-
bration amplitude and frequency will decrease with a decrease of the interval. When the interval is bigger than L,

the downstream cylindrical tube vibration frequency will no longer change with an increase of the interval. When the
downstream cylindrical tube is located in the tail portion of the wake vortex caused by the upstream cylindrical tube

the vibration amplitude is relatively small and the area-averaged heat exchange effectiveness is relatively good. Un—
der a same operating condition and at an identical interval the fluid-induced downstream lined cylindrical tube vi-—
bration amplitude and frequency are bigger than the staggered cylindrical tube vibration amplitude and frequency. In
a certain range of the interval the heat exchange effectiveness of the fluid-induced downstream lined cylindrical
tubes is superior to that of the staggered ones. Key words: cylindrical tubes in a line arrangement cylindrical tubes

in a staggered arrangement vortex-excited vibration vibration-based heat exchange

= Cold-state Experimental Study of a CFB ( Circulating Fluidized

Bed) Externally-installed Heat Exchanger /MU Xiaozhe SONG Guo-iang SUN Yun-kai LU Qing-—



