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sponds with the case when the wake of the first-stage stationary blades is located in the middle of the second-stage station-
ary blade passage.Key words: axial clearance, clocking effect, directly-bowed stationary blade

Xf—Fh B R YR G LNG BB & 3R 35 4347 = An Analysis of LNG (Liquefied Natural Gas)-fired
Combined Cycle Power Plants with a Waste Heat Recovery System [ |, X ]/ SHI Xiao-jun, CHE De-fu, WANG
Huan( National Key Laboratory on Multi-phase Flows in Power Engineering, Xi’ an Jiaotong University, Xi’ an, China, Post
Code: 710049) // Journal of Engineering for Thermal Energy & Power. — 2009,24(1). —-47~52

Presented was a waste heat recovery system, which fully recovers two kinds of low-temperature waste heat in a LNG(Lig-
uefied Natural Gas)-fired combined cycle power plant,i.e.the latent heat of the exhaust steam from a steam turbine and
the vapor latent heat of flue gases from a waste heat recovery boiler. A thermodynamic analysis shows that relative to a 240
MW conventional combined cycle power plant, the net electric efficiency and exergy one of the system in question can in-
crease by 1.6% and 2.84% respectively. The fuel utilization rate can hit 62.88% . This means that a heat quantity of
86.27 kJ/s can be recovered from each kilogram of the flue gases. Hot water at a mass flow rate of about 46.1 kg/s, with
a temperature of 167.45 °C and a pressure of 0.84 MPa, can be extracted from the outlet of a low-pressure economizer,
which can be fed into a waste heat utilization sub-system. A cost-effectiveness analysis indicates that the payback period of
the investment for the heat recovery system is 0.117 years. All these features attest to an extremely strong attractiveness
inherent to newly-built LNG-fired combined cycle power plants and the retrofitting of the existing ones. Key words: com-

bined cycle, waste heat recovery, LNG (Liquefied Natural Gas) , thermodynamic analysis, cost-effectiveness analysis

PRI = BRI A LR R S8 B A #1222 3 8T = An Analysis of Exergy Loss Power for a Cooling-heating-
power Cogeneration System[ Ti], 7 ]/ FANG Zheng, YANG Zhao, CHEN Yi-guang ( Thermal Energy Research Insti-
tute, Tianjin University, Tianjin, China, Post Code: 300072) // Journal of Engineering for Thermal Energy & Power. —
2009,24(1). - 53 ~59

From the viewpoint of energy grade stepped utilization, a gas-turbine-driven heat pump system based on a cooling-heating-
power cogeneration was analyzed, and a definition of systematic exergy loss power, proposed. In addition, the exergy loss
power of the system in question at various condensation temperatures, evaporation temperatures and compressor rotating
speeds was also analyzed. Herefrom, the authors have come to the following conclusion, which can provide definite guid-
ance for the design of the system mentioned earlier: from the perspective of energy grade, an engine with a relatively high
thermal efficiency should be chosen as far as possible to reduce the power generation capacity of the generator, and an op-
erating mode to directly drive the water pump by an engine can be considered. Depending on the location of the south or
north regions, the influence of condensation and evaporation temperatures on the system should be comprehensively taken
into account. A heat exchanger with a relatively good heat exchange effectiveness should be selected to minimize the exer-
gy loss power of the heat exchanger which produces and utilizes cooling and heating exergy . The rotating speed of the en-
gine should not be set at an excessively high value. It is better to select an engine with an economic rotating speed. A gas-
turbine-driven heat pump with a high rotating speed is not cost-effective. Key words: cooling-heating-power cogenera-

tion, gas-turbine driven heat pump, exergy loss power

IC B RS S LA AT 4T EAIFSE = Feasibility Study of an IC (Intercooled Cycle) Marine Gas Turbine[ T,
]/ WEN Xue-you, XIAO Dong-minig (CSIC Harbin No.703 Research Institute, Harbin, China, Post Code: 150036)//
Journal of Engineering for Thermal Energy & Power. — 2009,24(1) . - 60 ~ 64

The performance made available by the adoption of an intercooled cycle at different typical gas turbine cycle parameters
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was analyzed in a comprehensive way.On this basis, a study was conducted of the conversion of a high power simple-cycle
marine gas turbine (MGT-33) to an intercooled cycle one. The precondition of the conversion is to keep the majority of
the flow path and structure of the original engine gas generator unchanged to inherit the reliability of the prototype ma-
chine. The results of the study indicate that after the adoption of the IC cycle, under the precondition of minimum structure
modification and retaining the compactness of the whole machine, the overall performance of the gas turbine still secures a
conspicuous enhancement, with its power output being increased by about 34% and the efficiency, enhanced by approxi-
mately 4.1% , thus demonstrating the merits of the relevant engineering modifications . Key words: marine gas turbine, IC

(Intercooled Cycle) cycle

RIS ST B 35 A5 A8 F 5 72 = A General Equation of Indexes for Appraising the Thermodynamic
Performance of a Steam Turbine[ ], X ]/ YAN Shun-lin, GUO Jia-lei ( College of Energy Source and Power Engi-
neering, North China Electric Power University, Baoding, China, Post Code: 071003)// Journal of Engineering for Ther-
mal Energy & Power. — 2009,24(1). - 65 ~ 67

For the safe and cost-effective operation of a whole thermal power plant, it is of the utmost importance to grasp and know
well the thermodynamic performance of steam turbine units. Currently, only a definition and basic calculation formulae of
various indexes are given in the technical specification for thermodynamic performance tests of a steam turbine. If for dif-
ferent steam turbine units, calculation formulae are to be listed separately, a relatively poor generalization will result and
this is not conducive to the development of general-purpose computer programs.On the basis of a long-time analysis and
observation, a unified physical model of thermal power plants was established, and a general-purpose equation of indexes
for appraising the thermodynamic performance of a steam turbine, proposed. This not only provides an underlying basis for
preparing the calculation indexes of steam turbine thermodynamic tests, but also lays a foundation for a further refinement

of the test specification. Key words: thermodynamic performance, indexes for appraisal , general equation

— PRI S P AR VAL U BL 9 BT % = A New Approach for Identifying Gas-liquid Two-phase Flow Patterns
[f],i ]/ ZHOU Yun-long, LI Hong-wei, YUAN Jun-wen (College of Energy Source and Mechanical Engineering, North-
east Dianli University, Jilin, China, Post Code: 132012)// Journal of Engineering for Thermal Energy & Power. — 2009,
24(1). -68~72

In the light of the statistical characteristics of image grey-scale histograms, proposed was a new method for identifying gas-
liquid two-phase flow patterns by combining an image processing with an ameliorated supportive vector machine. The
method in question is to use a high-speed video camera to acquire an image of 7 typical flow patterns on a gas-liquid two-
phase flow test rig. Through the image processing, the statistical characteristics of the image grey-scale histograms were ex-
tracted to form an eigenvector, which serves as a flow pattern specimen to perform a training for and identification of the
ameliorated supportive vector machine. The test results show that the characteristics of the image grey-scale histograms can
very well reflect the difference of various flow patterns. Compared with the original supportive vector machine, the amelio-
rated one provides a good classification performance, a short operation time and a network identification rate as high as
99.04% , thus providing a new effective approach for an on-line discrimination of flow patterns. Key words: flow pattern

identification, image processing, statistical characteristics of grey-scale histograms, ameliorated supportive vector machine

HEZ R BERAF R ITREILI sh A& ML RERF ST = A Study of the Flow and Heat Transfer Performance of a Di-
rect Air-cooled Condenser Sample Unit[ TI],7X ]/ SHI Lei (College of Civil Engineering, Beijing Jiaotong University,
Beijing, China, Post Code: 100044 ), SHI Cheng (China Electric Power Engineering Consultant Group Corporation, Bei-



