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Abstract

In recent years, advanced cooling technology has developed rapidly. The advanced cooling struc-
tures can achieve efficient for turbine cooling blades and improve the mechanical properties of
blades remarkably. In order to explore efficient cooling structures of turbine blades, keep the tur-
bine cooling blade working at a low temperature to the maximum extent, and keep the mechanical
properties of High temperature nickel base alloy material blades when at the low temperature. In
this paper, the temperature distribution characteristics of turbine blades with two different cool-
ing structures were studied by using ANSYS Fluent numerical simulation method to find the op-
timal cooling structure. The results show that the cooling effect of 3-hole turbine blade is signifi-
cantly better than that of 9-hole turbine blade. The increase of cooling hole volume can enlarge the
gas flow in the cooling passage of turbine cooling blades, improve the cooling effect of blades, and
improve the mechanical properties of blades to some extent.
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Table 1. Turbine cooling blade diameter with 9 radial circular holes

& 1.9 MEm BT ALIR R I B BAR

L5 1 2 3 4 5 6 7 8 9
B 4% (mm) 0.6 0.85 1.0 1.4 14 14 1.0 0.85 0.4

H 9 MEEEHERRAFLAR AN FRES T

BT = YRR AR S ILPEAE AT SR IR AT, AR R AR S IR EE 1600 K i E SR
AREAT XA REV HI S 300 KRV EIAREAT SR A, ERR RN DO A,
BN 1.81 MPa, #ASUH CNIE O, #5008 1.13 MPa, WA MR AR SR E D, Bkl ik
PR 2, AT xR B R B R E A A TR R, U CFD 07 1SR B s v 20 A I B A LT
K.
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Table 2. Boundary conditions of internal cooling hole

R 2. WHRA ENALIL A% AT

5’3 I

2 3 4 5 6 7

8 9

Vi (kg/s) 0.00067 0.00102

0.002 0.006 0.006 0.006 0.002

0.00102 0.000334

6.15e+02
5.48e+02
4.82e+02
4.15e+02
3.49e+02
2.82e+02

Figure 1. Temperature distribution on blade root surface of 9-hole
cooling hole turbine blade
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4.96e+02
4.28e+02
3.59e+02
2.91e+02

Figure 2. Temperature distribution on blade tip surface of 9-hole
cooling hole turbine blade

2.9 FLRAANFL IR A TR E 27

Figure 3. Suction surface temperature distribution of 9-hole cooling
hole turbine blade
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Figure 4. Pressure surface temperature distribution of 9-hole cool-
ing hole turbine blade
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Table 3. Specific dimensions of turbine blades with 3 radial mixed cooling holes

= 3. % 3 MREBR ARSI B R

1 S EAL 2 SR AL 3 SRR AL
KA (S S o HEE
Rt (mm) 44 0.78 5.86 0.78 0.6
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2.95e+02

Figure 5. Temperature distribution at the blade root surface of
3-hole turbine cooling blade
& 5.3 FLR IR A A AR ERE 5

2.96e+02

Figure 6. Temperature distribution on tip surface of 3-hole turbine
cooling blades
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Figure 7. Suction surface temperature distribution of cooling
blades of 3-hole turbine
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Figure 8. Pressure surface temperature distribution of 3-hole turbine
cooling blades
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