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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-
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jing, China, Post Code: 100011), HUANG Xiang, XU Yan-qiang ( China Huadian Engineering ( Group) Co. Ltd. , Bei-
jing, China, Post Code: 100044)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 73 ~76

A direct air-cooled condenser consists of several direct air-cooled elements. A study of its elements is of major impor-
tance . Based on a practical engineering project, the flow and heat transfer performance of a 135 MW direct air-cooled con-
denser sample unit has been studied. By using a numerical heat transfer(NHT)software Fluent,a numerical simulation has
been performed of the air-cooled sample unit at its design and test operating conditions . The reason why the simulation re-
sults differ from the design and test data was analyzed. The simulation, analysis and study of the external air speed and
temperature field of the direct air-cooled condenser can be helpful for the optimized design of the systems in question. Key

words: direct air-cooled condenser, sample unit, numerical simulation, optimized design

FEM LT 25 LBk RE 2171 B LB % = Experimental Study of the Operation Performance of
Multi-elbow Pulsating Heat Pipes at Conventional Operating Conditions[ /], 7 ]/ YANG Hong-hai, WAN Qing,
HAN Hong-da ( College of Environment Science and Engineering, Donghua University , Shanghai , China, 201620) // Jour-
nal of Engineering for Thermal Energy & Power. — 2009,24(1). - 77 ~ 80

Two groups of pulsating heat pipes consisting of 40 thin copper tube elbows with an inner diameter of 1 and 2 mm respec-
tively were designed. Two loop types, closed or open, can be made available by opening or closing a valve in the pipe.
With R123, water and alcohol serving as working media respectively, liquid filling rate ranges from 15% to 95% and the
installation angle can be regulated freely. Through tests, analyzed and compared was the influence of the inner diameter,
working medium, liquid filling rate, heating angle and loop type of the multi-elbow pulsating heat pipe on its startup and
heat transfer performance at conventional operating conditions. Key words: pulsating heat pipe, number of elbows, loop

type, operation performance , influencing factor

R Im A2 s 4T B ISR b o (8] SR 4R 43 BC AR M A i K2 B 5T = Experimental Study of Intermediate Header Flow
Distribution Characteristics of a Supercritical Once-through Boiler Operating at Variable Pressures[ T, X ]/
ZHU Yu-qin (Technology Research Center of Petroleum Refinery Engineering, Xi’ an Shiyou University, Xi” an, China,
Post Code: 710065) , BI Qin-cheng, CHEN Ting-kuan (National Key Laboratory on Multi-phase Flows in Power Engineer-
ing, Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049)//Journal of Engineering for Thermal Energy & Power.
- 2009,24(1). - 81 ~ 84

In the light of the structural and parameter features of an intermediate header serving as a transition connection between
the spiral coil-tube water-wall at the lower part of the furnace and the vertical tube water-wall at the upper part of the fur-
nace in a 600 MW supercritical boiler, the distribution characteristics of gas-liquid two-phase flows in the intermediate
header of the supercritical boiler at a load of 35% ECR (Economical Continuous Rating) ,50% ECR and 75% ECR were
simulated by using an air-water test loop. Through observations and a high-speed photographic method, the flow pattern in
parallel branch tubes of a distribution header was measured and analyzed. By using a quick-closing valve and friction re-
sistance method , measured respectively were the phase and flow distribution among various branch tubes. The test results
show that at three operating conditions and with inlet dryness ranging from x = 0.7 to 0.95, the flow distribution of the
air-water two-phase flows passing through the parallel branch tubes of the distribution header is comparatively uniform,
and in most cases, the flow rate deviation is less than 10% . Key words: supercritical once-through boiler, header, distri-

bution characteristics, air-water two-phase flow

FIRE T T BRI R BT = ’fhermodynamic Calculation of Radiative Heat Transfer in a Coal-



