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Abstract: Strut structure design directly affects the flow field and aerodynamic performance of gas turbine
exhaust diffuser. Based on the reliability of the numerical method, the exhaust diffuser model with inlet guide
vanes and struts was calculated by solving the three—dimensional Reynolds—Averaged Navier—Stokes (RANS)
and Realizable k—¢& turbulence models, exploring the effects of the cross—sectional shape and tilt design of the
strut on the aerodynamic performance of the exhaust diffuser under four kinds of inlet pre—swirl. The results show
that when the inlet pre—swirl and the design method of strut are the same, the strut with thinner profile line is

more likely to cause the separation of fluid near the strut and the larger wake flow, increasing the total pressure
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loss. When the cross—sectional shape of the strut is the same, compared with the radial vertical design of the

strut, the radial tilt design of the strut makes the change of the passage area of the exhaust diffuser more gentle,

so that the total pressure loss coefficient of the exhaust diffuser decreases by 7%~20% under the four types of in-

let pre—swirl. When the aspect ratio (d/C) of strut section line is 0.2, relative to the radial vertical design, the

static pressure recovery coefficient of the exhaust diffuser with tilt design of strut increases by 4.7% and 3.8% re-

spectively when the inlet pre—swirl is equal to 0.35 and 0.64, however, when the aspect ratio (d/C) of the strut

section line is 0.12 and 0.175, the strut tilting design reduces the static pressure recovery performance of the ex-

haust diffuser when the inlet pre—swirl is equal to 0.64 and 1.00.
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(a) Computational grid of the exhaust diffuser
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Fig.2 Computational grid and grid independence test of

the exhaust diffuser
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Fig.3 Comparison between the CFD results and
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Fig. 4 C, distribution at the 7% AR along

the axial direction
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Fig. 6 Profiles of three kinds of the different strut sections
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Table 1 Parameters of different exhaust diffuser design
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(¢) Z-3 section
Fig.9 Flow pattern at different heights (¢ = 0.35)
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Fig. 10 Streamline distribution at different heights
(p = 0.64)
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Fig. 14 Velocity contour distribution at different axial

sections (¢ = 1.00)
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Fig. 18 Vortex structure in the channel (¢ = 1.00)
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