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the response are investigated.

This method is based on proper orthogonal decomposition of “singular vectors and values,” and optimal use of
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Table 4 Boundary conditions on the faces for the displacement model

boundary faces Boundary conditions
Zero displacement on faces (13, 14, Ku=0 T,
15)
Pressure (surfa?;)tenswn) on face Ko.n=—pn T,y ,p=>5e5 Pa
Pressure (surfaiz]tensmn) on face Ko.n=—pn Tys p=45e5 Pa
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Table 3 Boundary conditions on the faces of the nonlinear transient heat
transfer model
boundary faces
Convection on the
cooling faces (13, 14,

Boundary conditions

h =30 W/m?K, T, = 423 K

15)
Convection on the 2
hot gas face (2) h =50 W/meK. Tam, = 923 K
Convection on the _ 2 -
hot gas face (4) h =40 W/meK, Tomy = 923 K

Convection on the
hot gas faces (1, 3, 5)
Convection on the

h =20 W/m?K, Ty, = 923 K

root faces with gas
(6,9,19)
Radiation on faces
(1,2,4,5,3)
Fixed temperature
(Dirichlet) on faces

h =15 W/m?K, Ty, = 673 K

6 =5.670373e — 8 W/m*K* £ = 0.5, Tomy = 923 K

Troot = 573 K
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Figure 1 shows the precise geometry of the blade; the blade base has
been extruded 0.02 m in the depth direction.
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Fig. 2 a) Geometry in meter scale with faces identified from the fi
view
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Fig. 5 Full heat transfer model at the final time step
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Table 5 Boundary conditions on the faces for the test model in the
nonlinear transient heat transfer solution and the displacement solution

boundary faces Boundary conditions
Convection on the _ 2 _

hot gas face (2) h =50 W/m*K,T,,, = 873 K
Convection on the 2

hot gas face (4) h =40 W/m*K,T,,, = 873 K

Convection on the
hot gas faces (1, 3, 5)
Radiation on faces
(1,2,4,5,3)
Pressure (surface
tension) on face (2)
Pressure (surface
tension) on face (4)

h =20 W/m?K, Ty, = 873 K
0 =5.670373¢e — 8 W/m*K* ,£¢=0.5,T,,, = 873 K
on=-pn I,; ,p=>5.2e5 Pa

on=-pn Iy, ,p=47e5 Pa
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