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Marine Gas Turbine

ZHAO Hong-jie, JIANG Yu-ting, ZHENG Qun, CHEN Yu-tian, LU Song-bing
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Abstract: In order to explore the deposition characteristics of marine gas turbine internal cooling channel ,
based on the particle dynamics characteristics and interaction characteristics between particle and wall of the gas
extracted from the compressor into cooling channel of the cooling turbine , a deposition model is established based
on the high temperature wall under the consideration of flow field, and the user—defined function is used to real-
ize the couple of deposition model and CFD program. The internal cooling channel of marine gas turbine is simpli-
fied. Eight kinds of internal cooling structures with different downstream rib angles (a=30°, 45°, 60°, 75° and
90° ) are selected when the angle between the film cooling hole and the wall is 90° and the downstream rib angle
a is 60° with different roles between the film cooling hole and the wall (8=30°, 45°, 60°, 75° and 90° ).The re-
sults show that when 8=90° is constant, with ®=90° reduced to a=30°, the heat transfer performance and the de-
position rate of the elbow wall gradually decrease, and the impact rate of particles on the wall between down-

stream ribs gradually increases. The U-shaped channel with a=60° and 8=45° has the least deposition rate and
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the best heat transfer performance among the eight internal cooling structures. It also can effectively reduce the

particle deposition in the internal cooling channel and improve the marine environment adaptability of air—cooled

turbine for marine gas turbine.

Key words: Marine gas turbine; Rib inclination; Film cooling hole; Particle deposition; Deposition
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2.1

(b) Ribs at a section
Fig.1 Schematic diagram of computational domain (a=60°,

$=90°)
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Table 1 Flow condition setting

Boundary Condition

388

Inlet temperature/K

Wall Adiabatic no slip
Outlet Standard atmospheric pressure
Heat flux density between ribs/
1.5x10*
(W/m?)
Gas Ideal gas
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Fig. 2 U-channel structured grid generation
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Fig. 3 Grid independence analysis
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Fig.4 Contours of particle impact on the wall above

internal cooling channel
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