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= Advances in the Study of Gas Turbine Flameless Combustion Technol-
ogy MAO Yan-hui XU Gang FANG Ai-bing ( Engineering Thermophysics Research Institute Chinese A—
cademy of Sciences Beijing China Post Code: 100190) HOU Le-yi ( Research Center of Nanjing for Electrome—
chanical Engineering Projects Nanjing China Post Code: 210002) //Journal of Engineering for Thermal Energy
& Power. - 2011 26(5). -501 ~506

The flameless combustion in gas turbines is characterized by its distributed flame low pressure fluctuations and low
pollution emissions etc. The authors summarized the influence of the temperature of the oxidization agent oxygen
concentration and flue gas circulation rate on the flameless combustion effectiveness as well as adaptability of flame—
less combustion to multiHuels. Combustion models applicable for numerically simulating flameless combustion were
given and the influence of the residence time of the product and sizes of the combustion chamber on the pollutant e—
missions was summed up. A summarization and feasibility analysis were performed of the flameless combustion
chambers for gas turbines appeared worldwide and the base and application study on flameless combustion of liquid
fuels were pointed out to be the focus for future studies. Key words: gas turbine flameless combustion low pollu—

tion emissions distributed flame

= Three-dimensional Unsteady Numerical Simulation
of the Influence of the Wake on the Air-film Cooling of the Rotating Blades of a Turbine YUAN
Feng ZHANG Cai-wen HUANG Hai—<hou ( Power Research Institute Hubei Provincial Electric Power Experiment
Academy Wuhan China Post Code: 430077) ZHU Xiao—cheng( College of Mechanical and Power Engineering
Shanghai Jiaotong University Shanghai China Post Code: 200030) // Journal of Engineering for Thermal Energy
& Power. - 2011 26(5). -507 ~512

By using a numerical calculation method a three dimensional unsteady numerical simulation was performed of the
flow field and airHilm cooling efficiency of rotating blades of a turbine with pre-guide stator blades. In this connec—
tion the influence of the unsteady wake of the stator blades on the flow field around the air-film holes of the rotating
blades of the turbine and the cooling efficiency was also studied. It has been found that at different phase positions
of the rotor and stator blades the presence of the wakes changes the distribution of the incoming flow from the inlet
of the rotor blades of the turbine along the circumferential direction and produces a periodical influence on the mix—
ing and diluting flow field of the jet and main flow forcing the air<film cooling efficiency of the pressure surface
fluctuated to a certain extent at different times while that of the suction surface fluctuated to a relatively small ex—
tent. Key words: gas turbine unsteady wake rotating turbine blade air-film cooling flow field numerical simu—

lation

= Study of the Airfilm Cooling of a Dualjet-flow with a Composite Angle
WANG Zhan LIU Jianjun AN Bai+ao ZHANG Chao( Engineering Thermophysics Research Institute
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Chinese Academy of Sciences Beijing China Post Code: 100190) //Journal of Engineering for Thermal Energy
& Power. - 2010 26(5). -513 ~517

By using a numerical simulation method studied was the influence of the hole-row spacing on the airHilm cooling
characteristics of a dual jet flow with a composite angle at different air ratios. It has been found that the reverse kid—
ney shaped vortex formed by a relatively small hole+ow spacing is of a upper and lower structure and unsymmetrical
and the improvement of the air-film cooling effectiveness is limited while a relatively large hole-row spacing is favor—
able for forming a right and left symmetrical reverse kidney shaped vortex capable of forming a large area cooling
air coverage along the chord direction at the lower reaches and meanwhile making the jet flow attached to the wall
surfaces better thus greatly enhancing the cooling efficiency. Such a structure was applied in the stator blades of a
heavy-oad gas turbine and a good cooling effectiveness was achieved. Key words: airHfilm cooling dual jet flow

hole-row spacing reverse-kidney-shaped vortex

CW = Analysis of the Heat Transfer and Flow Re-
sistance Characteristics Inside the Core Body of a Cross Wavy Primary Surface Recuperator in a Micro
Gas Turbine / GUI Xiao-hong LIANG Shi-giang ( Engineering Thermophysics Research Institute Chi-
nese Academy of Sciences Beijing China Post Code: 100190) YAN Run-sheng CHENG Yan-un ( Light In-
dustry Environmental Protection Research Institute Beijing China Post Code: 100089) //Journal of Engineering
for Thermal Energy & Power. — 2011 26(5). —-518 ~522

With a 3-D periodically fully developed numerical calculation model for a cross wavy ( CW) primary surface recu—
perator in a micro gas turbine being established analyzed were the heat transfer and flow resistance characteristics
inside the core body. Moreover the influence of the mass flow rate and temperature on the heat quantity exchanged
and the pressure drop was determined and the empirical correlation formula among the in-plate flow resistance heat
transfer factors Nusselt number and Reynolds number of the CW primary surface recuperator was given. The heat
transfer and flow resistance performance analytic results show that with an increase of the Reynolds number the
heat transfer coefficient of the recuperator core unit will increase and the heat transfer quantity will gradually in-
crease. With a rise of the temperature at the inlet of the LP high temperature flue gas side the extent of the in—
crease in heat transfer quantity will grow. The recuperative degree of the recuperator core unit will decrease with an
increase of the Reynolds number and the temperature of the gas at the inlet. Key words: Micro gas turbine CW

( cross wavy) primary surface recuperator heat transfer flow resistance periodically full development

= Experimental Study of the Partial Load Characteristics of a Gas-en—
gine-driven Heat Pump / LIU Huan-wei YANG Zhao WANG Ming-tao ( Thermal Energy Research In—
stitute Tianjin University Tianjin China Post Code: 300072) //Journal of Engineering for Thermal Energy &
Power. - 2011 26(5). -523 ~527



