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= Study of the Similarity of the Temperatures on the Surfaces of End
Walls of Turbine Blades WANG Xiao-chun WANG Jian-hua LIU Ming—=in ( Department of Thermal Sci—

ence and Energy Source Engineering College of Engineering Science China University of Science and Technology

Hefei China Post Code: 230027) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -1-5

With the air film cooling characteristics of the end walls of blades in a gas turbine serving as the object of study on
the basis of meeting the similarity conditions of the fluid-solid coupled heat exchange temperature field the authors
put forward for the first time a new method for predicting the temperature distribution on the surface of the end walls
cooled by the air film. Furthermore they also believed that the conditions for the similarity of the above-mentioned
end wall surface temperature field are as follows: to change the temperature of the cooling air at the inlet under the
condition of maintaining a same Reynolds number and blowing air ratio in the main stream and keeping the tempera—
ture in the main stream constant or to change the temperature of the main stream under the condition of keeping the
temperature of the cooling air at the inlet constant. For the first time they adopted a quantitative method for depic—
ting the phenomena of similarity on the fluid-solid coupled heat exchange temperature distribution chart and discov—
ered that when the temperature of the cooling air at the inlet is kept constant at 750 K a relatively good similarity
can be obtained only when the temperature difference between the main stream and the cooling air is greater than
150 K. When the main stream temperature is kept constant at 1 700 K a relatively good similarity can be obtained
only when the temperature difference between the main stream and cooling air is greater than 250 K. The prediction
method necessitates two groups of known temperature field. When the temperature difference above-mentioned be-
tween the operating condition predicted and known is in a range between —400 K and 200 K the prediction devia—
tion will be less than 5.5% . The use of the prediction method proposed by the authors can extremely reduce the
work load and cost spent in the experimental study and numerical simulation of a complex air film cooling member.

Key Words: end wall air film cooling similarity atlas similarity numerical simulation

= Study of the Separation Characteristics of the Inertial Stage
Separation Device in a Gas Turbine TAO Jian LU Zhen-hua GONG Wei GE Guang-yu ( Education
Ministry Key Laboratory on Power Machinery and Enginering Shanghai Jiaotong University Shanghai China Post

Code: 200240) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -6 -11

Under the operating condition of two guide blade intervals being 25 mm and 33 mm and the flow speed at the inlet

being 2.5 3.0 and 3.5 m/s respectively a study of the salt mist separation characteristics was performed of the in-



