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Effects of deflected trailing edge on the aerodynamic performance of
high-lift low pressure turbine cascades

LI Chao, YAN Peigang, QIAN Xiaoru, HAN Wanjin, WANG Qingchao

(School of Energy Science and Power Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: To reduce the energy loss of high-lift low pressure turbine ( LPT) and improve the aerodynamic
performance , numerical simulation method was used to study the effects of trailing edge shapes on the aerodynamic
performance of high-lift LPT L2F cascades. The effects of three trailing edge shapes, deflected trailing edge,
increasing trailing edge thickness and the Gurney flap on the energy loss and flow were studied. It is shown that the
three trailing edge shapes all can increase flow turning angle, decrease energy loss coefficient at low Reynolds
number (Re) and increase the energy loss at high Re, however the deflected trailing edge is more effective than the
others to improve the aerodynamic performance of the LPT cascades. Deflected trailing edge decrease energy loss by
16.5% at Re of 20 000 and free-stream turbulence intensities ( FSTI) of 3.3%. The three trailing edge shapes
deflected the main flow, accelerate boundary layer flow on the suction side, and suppress the flow separation,
which tend to decrease the energy loss. However the three trailing edge shapes enhance the mixing flow behind the
trailing edge, which tend to increase the energy loss.
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Tab.1 Parameters of the LPT Cascade
S/ ()
ZH C/mm C./mm s/mm C/s
i m |

Pak-B 177.8 159.5 141.2 1.25 35 60 1.15
L2F 185.0 1524 186.1 0.99 35 58 1.59

e REL Z, (Zweifel lift coefficient) B2 LR

Z =2 Ci sin’B,,,[—cot B, +cotB,,]. (1)
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Fig.1 Schematic of trailing edge shapes
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Tab.2 The boundary conditions

TR /100 Dk /1072 W /% ADRMA /(°)
2 0.6 3 35
5 1.5 3 35
10 3.0 3 35
20 6.0 3 35
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Fig.2 Local grid distribution near the trailing edge
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Fig.6  Effects of dimensionless height on the flow turning angle
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