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Analysis of temperature field and coupled ther mal and<structure
for finger sl

SU~Hua , CHEN Guo-ding
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Abstract : The thermal analyss-model for-a repetitive section of sngle stick , two-layer
finger sea was estahlished herein. -The thermal analys s boundary conditions were confirmed
according to the finger seal’ s working stuations. The temperature field in different condi-
tions of thefinger sea sections, including the rotor and the back plate, was obtained usng
the finite element method (FEM) . It showsthat the position of the highest temperature part
of the finger seal is related to the upstream temperature. The highest temperature part
moves from the finger foot to the middle part of the high pressure finger stick with thein-
crease of upstream temperature. The coupled thermal and structural analyss of finger seal
was al 0 conducted and the finger seal’ s hysteress and contacting performances cons dering
the thermal character effect were obtained. If compared with the performance analysisresults
without consdering the thermal effect , the hysteressis lower and the contact pressure be-
tween the finger foot and the rotor is much higher with consideration of the thermal efect.
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3.2.1 ( )
/ H pl ’ p2 1 p3
1 0.1 MPa,
20 (293 K) ,
1
Tablel Resultsof finger seal performances coupled thermal and structural
/ / / p/ p2/ ps/
(r/ min) mm / K 10°m M Pa M Pa M Pa
0.86 0.0367 5.3023 0.012 48
5000 0.04 293 0.38 0.4352 5.3250 0.1207
873 0.35 0.4918 5.376 1 0.1580
1.001 0.0367 8.1940 0.012 53
8 000 0.06 293 0.474 0.6254 8.3601 0.146 6
873 0. 466 0.8688 874851 0.1983
1.266 0.036.7 14.096 4 0.01253
13 000 0.10 293 1.097 0.9272 14.2075 0.3135
873 0.972 0:9323 14.254 8 0.4759
0.1 MPa, 20~ (293-K)..
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