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An optimal design of a turbine exhaust volute
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Abstract: In order to improve the aerodynamic performance of a gas turbine exhaust vo-
lute, a collection-shell type volute was numerically studied and the source of flow losses was
presented. Based on that, a flow separation layer design was put forward without changing
the geometry size of the exhaust volute, and the comparisons of the effects between this de-
sign and two common methods were carried out. The numerical simulation results show that
the flow separation layer design can at most decrease the total pressure loss coefficient by
32.12% and increase the static pressure recovery coefficient by 48. 73% on the design point;
this is better than the result of adjusting arc lines of the diffusing structure, but worse than
that of the wall profile modification of the collector. Accordingly, the mechanism of how the

separation layer can improve the aerodynamic performance of the volute was revealed.
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Fig.1 Exhaustvolute geometry model and parameters
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Table 1 Exhaustvolute geometry parameters
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Fig. 2 Grid for exhaustvolute
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Table 2 Comparison of coefficient between experiment

and numerical simulations

Wi n 2 (E

&ioss 0. 5600

HEAE
0.5456

HIXF R 22/ %6
2.57

2.4 HEIRKIE

H T HE IR 58 S A 0 A Sl X AR 45 A L 15
AL A B P S PR A AT L A S i EA AN TR
FRAE. AS SO T REAN 4 BT 5 9 S0 3 AR 4
F DK HEAGE S H B B 4 o AL, A2, BI
B2,C 4k 5 A~ X3, W5 58 3E H 43 X 75 3k L 7 N e
LWL B B4 W AR A 4 FER.

Velocity/(m/s)
80
70
60

150 WA
!40 [k, 48
30 Y (4

(c) JEE B4
[ 4 43 DX K A AR Sl RRAE

Fig.4 Areaclassification and inner flow characteristic
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Fig. 5 Flow field on meridional plane
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Table 3 Flow separation layer geometry parameters
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Table 4 Comparison about the performance of

different model
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