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Abstract; To fully understand and master the flow characteristics of multi-chamber in the actual engi-
neering , the actual marine gas turbine low-pressure disk cavity system was taken as the research object.
The SST k — w turbulence model was used to carry out numerical simulation based on ANSYS CFX soft-
ware. The flow characteristics of marine gas turbine low-pressure disk cavity system under different work-
ing conditions were compared and analyzed. The results show that in the flow distribution of each branch,
with the increase of Reynolds number, the flow at the receiving hole fluctuates first and then increases
continuously , while the flow at the equilibrium hole decreases gradually. In the distribution of gas core
swirl ratio K,the K value gradually decreases with the increase of Reynolds number for cavities C3, C4

and C5. For the vortex system structure,the C4 and C5 disk cavity vortex system structure is basically
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stable. The total pressure difference between the outlet of pre-swirl nozzle and the inlet of receiving hole

increases exponentially with the increase of Reynolds number,and the total temperature difference increa-

ses first and then decreases with the increase of Reynolds number.

Key words: gas turbine,low pressure disc cavity,flow characteristics, vortex structure
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Fig. 1 Structure diagram of low pressure disk

cavity system
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Tab. 1 Mass flow difference between numerical simulation

and flow net vs. number of mesh nodes
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Tab. 2 Mesh quality of low pressure disc cavity system
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Fig. 3 Flow distribution of each branch in low

pressure disk cavity system
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Fig. 4 Pressure distribution on surface 1
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on surface 1
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Fig. 7 Flow distribution among the branches
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Fig. 8 Radial distribution of gas core swirl ratio

in C3 cavity
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Fig. 9 Radial distribution of gas core swirl ratios

in C4 and C5 cavities
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Fig. 10 Structure diagram of vortex system of low pressure disk cavity system
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temperature drop vs. Reynolds number
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