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Fig.2 Vanes with different kinds of radial vane cavity shapes
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DI PR O R RS, B R 4 BURE CRHEA/C0) WRIHEAR/um (%)
ARS8 0. 036 667 kg/s F10. 008 067 1 40 40 10
ke/s, IELRERT A 532 K, FIF S A5 00 B A I SR 400 2 30 425 25
SERRmESE ) R B B B 0..000 89 kg, Mt i j; 4;‘.55 zg
J¥ 4 30. 5 m/s, W A S R E | Z A0 A AR R 4 s 38 0 0
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Tab. 2 Comparison of results
B Sl dP/P (%) CO/ppm CO, (%) 0,(%) NO,/ppm T../K 1,(%)
SLEGLE R 5.0 1 089 3.2 16. 4 37.3 1254 97.5
SCHRTT 3.743 1993 3.79 14. 81 47.23 1 166. 53 97.53
IR 4.52 1766 3.77 14. 85 35.23 1166 97. 86
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Fig.3 Velocity vectors on the vertical section of ITB
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Tab. 3 Comparison of the overall performance between different kinds of ITB models

KA dP/P (%) CO/ppm  CO,(%) 0,(%) NO,/ppm T,./K n,(%)
TC NI A5 4.67 2188 3.70 14.92 54.39 1 160 97.34
BRI RAL 4.80 2162,3.72  14.89 51.28 1163 97.37
BRI Ak 4.52 1766,3.77 14.85,35.23 1166 97. 86
B AR A 4.77 1748,3.75 14.88,32.54 1170 97.87
A2 A R 4.62 1670,3.80 14.82,45.25 1174 97.98
B A Y 4.63 1687,3.78 14.84,36.08 1173 97.96
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Numerical Investigation of Interstage — Turbine Burner (ITB)
with Different Radial Vane Cavity Shapes

LUO Guang — qi, MENG Long, LIU Kun

(School of Aeronautics and Astronautics Engineering, Air Force Engineering University , Xi’an 710038, China)

Abstract : Inter — stage — turbine burner (ITB) with no radial vane cavity and five different kinds of radial vane cav-
ity shapes three — dimensional combustor model on two phase combustion flows are simulated by utilizing a computa-
tional fluid dynamics software together with & — &£ model and simplified PDF combustion model. Velocity field, tem-
perature field and overall performance of different kinds of ITB models are compared and analyzed. The result shows
that the different radial vane cavity shapes differ on the velocity and temperature field in the radial vane cavity, and
then have an influence on the combustion completeness of the rich burn products and outlet temperature. By chan-
ging the radial vane cavity shapes, ITB can obtain higher combustion effeciency and outlet temperature, smaller
pressure drop and better species concentration standard.

Key words: inter stage — turbine burner; radial vane cavity; high temperature area; species concentration



