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Profile design of high load transonic turbine

CHEN Yun, WANG Lei, MA Guang—-jian

(AECC Shenyang Engine Research Institute, Shenyang 110015, China)
Abstract: Transonic high pressure turbine (HPT) profile design was proposed to reasonably control the su-
personic flow structure of the area and reduce the shock loss. By properly constructing the wave system
structure of the transonic flow region and pre—compression design, the aerodynamic load of the profile was
increased and the shock wave intensity was reduced. AHPT was improved aerodynamically by this method.
Results show that the new high load transonic turbine blade design method can effectively improve the aero-
dynamic load of turbine profile, reduce the shock wave loss in the transonic turbine and increase the aerody-
namic efficiency of the turbine.
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Fig.1 Flow structure in the nozzle cascade passage
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Fig.2 Flow structure design in the blade cascade passage
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Fig.3 Profile contrast of high pressure turbine mid—span airfoil
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Fig.4 Mach number contours of high pressure

turbine mid—span airfoil
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Fig.5 Isentropic Mach number distribution of blade surface
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Fig.6 Wave system in the blade cascade
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Fig.7 Nozzle entropy contours
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Fig.8 Blade entropy contours
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Fig.9 Total pressure recovery coefficient contrast range of

high pressure turbine
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Table 1 Total pressure recovery coefficient contrast of

high pressure turbine

IEVIRVE R
X Ji] 1 X[l 2 X[ 3 X[l 4
JE 5 % 0.963 0.969 0.950 0.977
[lEiiE S 0.975 0.980 0.952 0.987
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Table 2 Mach number contrast of high pressure turbine cascade
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