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Numerical simulation of asteam-cooled vane

TON G Qi-bao , WAN G Suo-fang

(Collegeof ~Energy and Power Engineering,
Nanjing University-of Aeronautics and-A stronautics, Nanjing 210016 , China)

Abstract :~The steam cooling method was-applied in this paper to study the design and
characteristics of cooling structure for_a vane of-gas turbine. The unstructured meshes and
realizable k& turbulence 'model wereused to study the flow behaviors both inside and outsde
the grid-ribbed rectangular,channel with 15° ,30° and 45° rib-roughened wall through 3-D cou-
pled numerical sSmulation. €oupling heat exchange was achieved by heat trander and solid
conduction on-the coupled-side of fluid and solid. The cooling medium was steam which had
greater G and-fower viscidity than air. Results show that the flow of the passage is very
complex. Heat trander is enhanced because of the ribs. Ribbed wall has better heat transer
effect than the no rib wall and the cooling effect isobvious. Cooling effect is better by usng
the steam than by using the air. The numerical result shows the temperature on pressure
surface islower than suction surface.

Key words: steam cooling; heat coupled; rib; numerical smulation
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Fig. 6 Flow behaviors inside of ribbed wall (Local)
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Table 1l Parametersd air and sseam ) )
! (3 (kg- K)) 1067 2120 !
[ (W/ (m- K)) 0.05 0.056
/10°5(kg/ (m- 9)) 1.789 4 1.34 11
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) . , 4 .
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