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Sensibility analysis of the air inlet position in the rotating cavity
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Abstract: Fluid structure\interaction numerical method was applied to investigate the in-
fluence of air inlet position on the cooling effect of the rotating cavity. And, in order to en-
sure the safety of-the tufbine disk, the cooling effect was evaluated by an engineering evalu-
ation system, \which includes resistance evaluation, heat transfer evaluation and stress dis-
tribution evaluation. The results show that, the air inlet position has a great influence on
the fluid structure in the rotating cavity, which determines the heat transfer and the temper-
ature distribution of the rotating disk. Furthermore, the thermal stress of the rotating disk
related to the temperature gradient can be affected. With the rise of the inlet position, the
frictional windage of the rotating cavity increases, the heat transfer of the windward of the
disk slacks, and the stress level and the maximum value decline. Therefore, the change of
the inlet position has an effect on the failure probability of the turbine disk from two aspects:

the material affordability and the working stress.
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Tablel Geometry parameters of the model

5] 45 42 [ 25 JE EER A AR B
n /mm b/mm S/mm S./mm
320 40 64 8

R DR E A A ] ¥ AL IR i Ao 245 4 ) 3k
H WO R AL v I REETESE & A U
LESY

rho m

= 7 * 0

2 - 2T Vi
Horf ro S s #E S AL AR

S iSRS R I8 56 5 1 v Sk 11k
FEE & 50~150m/s, BB S BE - 80 m /s,
FHEBHS R E R 0. 027 78kg/s. Wik FR KR
B 9 FAS RSG5 an gk 2 FiR.

THER RS SR 7S T AR I =4 A B T R 43
6 o I HE T A S8 A D 1 A8 A T 30 R DX
738 24 B Jn 25 A B DA GRIE TF 5 o b L A 2
JIE 7. A% i kA5 R e i AR S T A% BT AR 15
T3 A s RS0 A6 B8R 6 T 3 ek I A I O fi
B AE. it AR T koo BRRL W SIORR U N 42 3 i
RFEZ/NT 107 DL R g1l o7 7 (4D 19 1 B A
fir /N F 0. 1%.

= const @D)



o8 i

TORTT A e i 58 L B A B R 1683

F2 EMESEMHILASH
Table 2 Geometry parameters of different

inlet configurations

- TEAHANE HAME ERER
Ru=ru/10 7w/ mm &/ mm

251 0 0 . 23.5

GINNEW) (HAALER)
254 1 0.1 32 8.6
4y 2 0.2 64 4.3
254 3 0.3 96 2.9
24 4 0.4 128 2.2
254 5 0.5 160 1.7
45H 6 0.6 192 1.4
24 7 0.7 224 1.2
45 8 0.8 256 1.1

&l 2 Tt i s R [ 5% 19, P 4 o 2 ]
Fig. 2 Mesh of rotating cayity and disk
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Fig. 3 Temperature distributions of rotating disk
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Fig. 6 Von Mises stress distributions of rotating disk
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Fig. 8 Sensibility analysis on the air inlet position
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