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Research on Aerodynamic and Heat Transfer Characteristics of
Turbine Cross Rib based on Response Surface Method

ZANG Heng-bo' ,ZHANG Long' ,DENG Qing-feng’
(1. The First Military Agent’s Office of Navy in Harbin Area,Harhin, China, Post Code ;150001 ;
2. No. 703 Research Institute of CSSC, Harbin,China, Post Code ;150078 )

Abstract: It is an important way to effectively improve the thermal efficiency of gas turbine that increas-
ing turbine inlet temperature. Cross-ribbed cooling structure has received extensive attention due to its
high cooling efficiency and low cooling gas consumption. By response surface optimization design method
of solution, numerical simulation was carried out on the flow channel of a local cross-fin cooling structure
of a turbine blade, concerning the ratio of rib width to rib pitch and fin tilt Angle on heat transfer and flow
resistance characteristics of cross rib channel were analyzed, The results show that the scheme with small
rib dip Angle and large ratio of rib width to rib spacing has stronger heat transfer capacity with small
Reynolds number, while the scheme with high Reynolds number has larger drag loss. The scheme with
large rib dip Angle, small ratio of rib width to rib spacing and small Reynolds number has better compre-
hensive heat transfer effect. In addition, the prediction formulas for the aerodynamic and heat transfer per-
formance of the locally positioned cross ribs are obtained by using the response surface method. The aver-
age errors, respectively, between the predicted value and the numerical simulation value of the three re-

gression prediction equations are 3. 7% ,6.5% and 4.6% . To some extent, it laid the foundation for the
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optimization design of the cross-rib structure.

Key words; gas turbine, turbine blade,cross rib, response surface method , flow resistance characteristics
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ES Re/10° t/w B/ (%)
1 1.6 0.5 65
2 2.4 1.5 45
3 1.6 1.0 45
4 0.8 1.0 25
5 2.4 1.0 65
6 1.6 1.5 65
7 0.8 0.5 45
8 1.0 1:35 25
9 1.6 0.5 25
10 0.8 155 45
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12 2.4 1.0 25
13 2.4 0.5 45
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