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Abstract: To investigate the impact of the flow at the last stage outlet on the performance of the
gas turbine exhaust diffuser and to obtain the aerodynamic performance of a complete system
composed of the last stage turbine, exhaust diffuser, and collector, this paper establishes a high-
fidelity analysis model for the aerodynamic performance of the gas turbine exhaust diffuser
coupled with the last stage turbine. Using numerical methods to solve the three-dimensional

Reynolds-averaged Navier-Stokes equations along with the SST k-w turbulence model, this paper
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compares the flow field structure and static pressure recovery coefficient of the exhaust diffuser
under different flow rates. The results indicate that as the inlet flow rate decreases, the total
pressure loss due to flow separation within the exhaust diffuser increases, leading to a reduction
in the static pressure recovery coefficient. Two main vortices exist within the collector; the
vortices and backflow near the bend increase pressure loss and reduce the static pressure recovery
coefficient. At the design flow rate, the static pressure recovery coefficient of the non-bend
section of the exhaust diffuser is 0. 645, while at 110% of the design flow rate, this coefficient
increases by 10.2%. A lower design flow rate results in increased total pressure loss and reduced
diffusing capability, with the static pressure recovery coefficient at 50% of the design flow rate
being —0.059. When the design flow rate exceeds 70% , the leakage jet from the blade tip of the
last stage turbine can suppress the separation flow in the diffuser casing and reduce total pressure
loss. This paper provides a reference for studying the aerodynamic performance of gas turbine
exhaust diffusers considering the effects of the flow at the last stage outlet.
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Table 1 Geometrical parameters of the exhaust diffuser
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Hg. 1 Computational model schematic of this study
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Fig. 2 Numerical computation mesh of this study
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Fig. 3 Static pressure recovery coefficient at different

grid-point numbers
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of static pressure recovery coefficient of exhaust diffuser
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diffuser at different mass flow rates
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Fig. 16 Radial distribution of total pressure loss coefficient at

exhaust diffuser outlet at different mass flow rates
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Fig. 17 Axial distribution of dynamic pressure coefficient

of exhaust diffuser at different mass flow rate
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Fig. 19 Axial distribution of static pressure recovery coefficient

of exhaust diffuser at different mass flow rate
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Fig. 20 Velocity distribution in collector at different

mass flow rates
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Fig. 22 Static pressure recovery coefficient of exhaust diffuser

and collector at different mass flow rates
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